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Abstract 

Background:  Food-borne diseases are a major public health concern worldwide, particularly in low and middle-
income countries (LMICs), such as Ethiopia. Poor food hygiene practices primarily exacerbate food-borne illness trans-
mission. Prior studies on the food hygiene practices among food handlers in Ethiopia were inconsistent. Therefore, 
this meta-analysis and systematic review aimed to estimate the pooled proportion of good food hygiene practices 
and identify the determinants in Ethiopia.

Methods:  The preferred reporting items for systematic review and meta-analysis (PRISMA) instruments were used, 
and a systematic search was performed in the PubMed/MEDLINE, POPLINE, HINARI, Science Direct, Cochrane Library 
databases, and Google Scholar were systematically last searched on the 24th February 2022 for relevant articles. Only 
the observational studies that reported the proportion of good food hygiene practices and their associated factors 
among food handlers were included. The quality of the included studies was assessed by two independent authors. 
Articles with unclear methodologies and did not report the overall proportions of good food hygiene practice were 
excluded. The effect estimates for pooled proportion and pooled odds ratio (POR) along with a 95% confidence inter-
val (CI) were determined conducting using DerSimonian–Laird’s random effect model.

Results:  Among 817 retrieved studies, 23 eligible articles with a total sample size of 7153 study participants were 
included in the meta-analysis. The pooled proportion of good food hygiene practices among food handlers was 
50.5% [95% CI: (41.6, 59.4%]; I2 = 98.7%, p value = 0.001]. Food handlers with formal education (POR = 4.60, 95% CI: 
3.05, 6.93), good knowledge (POR = 1.98, 95% CI: 1.26, 3.11), training (POR = 3.52, 95% CI: 2.35, 5.28), and a posi-
tive attitude (POR = 3.41, 95% CI: 2.52, 4.61) about food hygiene components, as well as regular medical checkups 
(POR = 6.75, 95% CI: 4.49) were significantly associated with good food hygiene practice.

Conclusions:  Only half of Ethiopia’s food handlers had good food hygiene practice.

Implication of the study:  The key elements of effective food hygiene practice that will aid in the development of 
feasible interventions to increase food handler compliance with food hygiene components have been identified.
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Background
Food availability and safety for all people at all levels are 
necessary for developing a productive workforce that 
leads to a nation’s rapid economic, social, and sustaina-
ble growth [1, 2]. Food hygiene refers to “a collection of 
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fundamental concepts used to maintain environmental 
conditions during the storage, processing, and prepara-
tion of food” [3]. One of the most common causes of 
foodborne disease outbreaks, ranging from diarrhea 
to cancer is mainly due to improper food handling and 
hygiene standards [4, 5].

Foodborne illnesses are a major public health con-
cern in both developed and developing countries. Diar-
rheal diseases, mostly caused by microbial infections 
found in food or water, continue to be the major cause 
of illness and death globally [5, 6]. The eating of con-
taminated food is responsible for 70% of diarrheal ill-
ness. According to the World Health Organization, 
food borne diseases affect up to 30% of the population 
in rich nations each year, while up to 2 million people 
die in low- and middle-income countries (LMICs) [5, 7, 
8]. More than 200,000 people die from intestinal para-
site infections in Africa, exacerbated by poor sanitation 
and hygiene standards [9–14]. In Ethiopia, the preva-
lence of food-borne infections among food handlers 
ranges from 14.5 to 44.1% [15–18]. These food-borne 
infections are responsible for a significant increase in 
economic expenditures and strain on countries’ health-
care systems [19].

Although disease transmission by food handlers is 
a prevalent and chronic concern worldwide, they also 
serve a critical role in guaranteeing food safety [20]. In 
locations, where personal hygiene and environmental 
sanitation are lacking, parasitic diseases remain a seri-
ous public health concern [10, 21, 22]. Food handlers 
with poor personal hygiene who work in food establish-
ments can easily become infected with enteric patho-
gens, and their hands, in particular, might serve as a 
vector for the spread of dangerous microorganisms 
during or after gastrointestinal infection [23–25]. In 
this regard, Food handlers’ lack of proper food handling 
standards is blamed for about 75% of food-borne illness 
outbreaks, according to available evidence [26–28].

Ensuring food safety to protect public health remains 
a top priority in developed and developing countries 
[2]. Poor food hygiene practices primarily exacerbate 
food-borne illness transmission [29–32]. Previous stud-
ies showed inconsistent good food hygiene practices 
among food handlers in Ethiopia, ranging from 19.4 to 
90.4% [33–36]. On the other hand, knowledge, attitude, 
training on main food hygiene components, and rou-
tine medical checkups of food handlers were some of 
the factors associated with good food hygiene practices 
[34, 37, 38]. This systematic review and meta-analysis 
aimed to estimate the pooled proportion of good food 
hygiene practices and associated factors among food 
handlers working in food and drinking establishments 
in Ethiopia.

Methods
Registration and protocol
The Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA) checklist was used to con-
duct this systematic review and meta-analysis (Additional 
file 1). The study protocol was registered in PROSPERO 
(Record ID: CRD42021287598).

Search strategy
A comprehensive search of databases was undertaken 
using PubMed/MEDLINE, POPLINE, HINARI, Science 
Direct, Cochrane Library databases, and Google Scholar 
from publication year of 8th March 2012 to 30th Octo-
ber 2021 to find potentially relevant articles. All searches 
were limited to papers written in English and last search 
in all databases were performed on the 24th February 
2022. In addition to the electronic database search, grey 
literature was searched using Google search, and the 
Addis Ababa University Digital Library. We also searched 
the reference lists of the included articles for related 
studies. For the PubMed/MEDLINE search, the follow-
ing phrases and keywords were used: [“Food OR Foods 
AND Hygiene OR “Hand hygiene” AND “Professional 
Practices” OR Practice AND “Epidemiologic Factors” OR 
Factor OR Determinant OR Determinants, OR “Epidemi-
ologic Determinants” OR “Factors, Epidemiologic” AND 
“Food Handling” OR “Food handlers” AND Ethiopia] as 
well as all possible combinations of these terms. We used 
database-specific subject headings linked with the above 
terms and keywords used in PubMed for the other elec-
tronic databases.

Eligibility criteria
Inclusion and exclusion criteria
Articles that met the following criteria were considered 
for inclusion in the review. The study included at least 
two and above food hygiene components, such as per-
sonal hygiene habits, such as hand washing at critical 
times, fingernail clipping, wearing protective clothing, 
utensil cleaning and sanitizing, and waste management 
practices.

Language  Only papers written in the English language 
were taken into consideration.

Study setting  Studies conducted in Ethiopia.

Study population  The study involved all food handlers 
working in food establishments, including institutions, 
such as universities and prisons.

Study design  All observational studies (cross-sectional, 
case–control, and cohort) that reported the proportion of 
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good food hygiene practices and associated factors were 
considered.

Publication status  Both published and unpublished 
studies were included.

Exclusion criteria
Articles with unclear methodologies, studies conducted 
among housewives in the community, full-text papers not 
fully available after at least two personal email contacts 
with the corresponding authors, and articles that did 
not indicate the overall proportion of good food hygiene 
practice were all excluded.

Outcome variables assessment
There are two main outcomes in this study: the primary 
outcome variable was good food hygiene practice, which 
was characterized as having a good practice based on 
the operational definition of included studies. The total 
number of food handlers who had good food hygiene 

practices was divided by the total number of food han-
dlers participating in the study and multiplied by 100, 
which was used to calculate the proportion of good food 
hygiene practices. The second objective of this review 
was to determine the determinants of good food hygiene 
practice. Accordingly, the following factors food han-
dlers’ Educational status (formal and no formal educa-
tion), knowledge (good and poor), attitude (positive and 
negative), training (yes and no), and routine medical 
checkup were examined.

Study selection and data extraction
All the articles for this review were imported into End-
Note version X8, and duplicates were removed. Data 
extraction was performed using the JBI data extraction 
format [39, 40]. Based on the predefined inclusion cri-
teria, two authors (DZ and BS) independently assessed 
and identified papers by their titles, abstracts, and full 
texts. The screened items were then compiled, and any 
differences were handled through consensus. The data 

Article through electronic database 
searching (786); PubMed (130), Cochrane 

(1), science direct (152), Hinari (168), 
Google Scholar (124), POPLINE (211)

In
cl

ud
ed

Articles identified by Google 
search and through reference 

list of included studies
(n=31)

Articles after duplicates removed (n =248)

Studies included in qualitative synthesis
(n =23)

Full-text articles excluded (n =33), due to
outcome of interest is not reported
(n =26)
Conducted in other country(n =7 )

Articles excluded by Title and 
abstract (n = 192)

Full-text articles assessed for eligibility
(n = 56)

Identification of studies via databases Identification of studies via other methods

Studies included in meta-analysis        

(n =23)

Duplicates removed (n =569)

Fig. 1  Flow chart of study selection for systematic review and meta-analysis of food hygiene practice among food handlers in Ethiopia
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Table 1  Descriptive summary of 23 studies included in the meta-analysis to estimate good food hygiene practice among food 
handlers in Ethiopia

Study ID Author (year) Region Sampling method Component of food 
hygiene assessed by 
each study

Response 
rate (%)

sample size The proportion of 
good food hygiene 
practice with 95%

1 Abdi et al. 2021 [41] Addis Ababa Simple random 
sampling

hand, utensils and 
water hygiene

95.2 394 27.4 (26.7, 28.1)

2 Abe et al. 2021[56] Oromia Simple random 
sampling

hand, utensils and 
water hygiene

99 305 57.7 (52.2, 63.2)

3 Meleko et al. 2015 [50] Addis Ababa Census Personal/Hand and 
Utensil hygiene

100 302 47.6 (46.7, 48.5

4 Adane et al. 2018 [42] Amhara Systematic sampling Hand and utensils 
hygiene

100 135 69.6 (68.4, 70.7)

5 Azanaw et al. 2019 [38] Amhara Simple random 
sampling

waste management, 
Utensil cleanliness

100 384 49.0 (48.2, 49.8)

6 Chekol et al. 2019 [37] Amhara Simple random 
sampling

not reported 98.6 416 40.1 (39.4, 40.9)

7 Dagne et al. 2019 [43] Amhara Simple random 
sampling

Wearing protective 
cloth, clean and sani-
tize working service, 
finger nail trimming, 
utensil and hand 
hygiene

100 423 49.6 (48.8, 50.4)

8 Derso et al. 2017 [44] Amhara Simple random 
sampling

Personal, Hand and 
Utensil hygiene

98.8 417 67.6 (66.9, 68.3)

9 Gizaw et al. 2014 [53] Amhara Systematic sampling Wearing protective 
cloth, utensil and hand 
hygiene

100 403 30.3 (29.6, 31.0)

10 Kibret et al. 2012 [36] Amhara Simple random 
sampling

Hand hygiene 100 455 90.1 (89.8, 90.4)

11 Lema et al. 2020 [47] Amhara Simple random 
sampling

Wearing protective 
cloth, utensil and hand 
hygiene

98.2 394 46.7 (45.9, 47.5)

12 Reta et al. 2018 [51] Amhara Simple random 
sampling

Wearing protective 
cloth, utensil hygiene 
and finger nail trim-
ming

100 288 46.5 (45.6, 47.4)

13 Alemayehu et al. 2020 
[54]

Amhara Simple random 
sampling

Wearing protective 
cloth, utensil hygiene 
and finger nail trim-
ming

100 408 53.7 (52.9, 54.5)

14 Teferi et al. 2021[57] Oromia Simple random 
sampling

not reported 100 422 50.5 (45.7, 55.3)

15 Tessema et al. 2020[55] Amhara Census Wearing protective 
cloth, utensil and hand 
hygiene

94.4 406 52.5 (51.7, 53.3)

16 Yenealam et al. 2020 
[52]

Amhara Systematic sampling Working environment 
cleaning, utensil and 
hand hygiene

95.53 214 66.4 (65.4, 67.4)

17 Kuti et al. 2015 [35] Oromia Census Wearing protective 
cloth, utensil and hand 
hygiene, finger nail 
trimming,

98 198 90.4 (89.8, 91.0)

18 Yeshanew et al. 2021 
[33]

Oromia Simple random 
sampling

Wearing protective 
cloth, utensil and hand 
hygiene

100 139 19.4 (18.4, 20.4)

19 Mekasha et al. 2016 
[49]

Oromia Simple random 
sampling

working environment 
cleanliness, utensil and 
hand hygiene

100 112 41 (39.7, 42.3)

20 Lalit et al. 2015 [45] Tigray Simple random 
sampling

finger nail trimming, 
hand hygiene

97.5 369 53.1 (52.3, 53.9)
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extraction format included the primary author, publica-
tion year, region, study area, sampling method, data col-
lection method, cut off point to categorize food hygiene 
practice, major food hygiene components assessed by 
primary studies, sample size, response rate, and propor-
tion of good food hygiene practice. For the second out-
come, data were extracted into a two-by-two table.

Quality assessment
The Joanna Briggs Institute (JBI) meta-analysis of statis-
tics assessment and review instrument (MAStARI) qual-
ity evaluation tool was used to assess the quality of the 
appended studies [40]. The JBI parameters include an 
appropriate sampling frame, proper sampling technique, 
study subject and setting description, sufficient data anal-
ysis, use of valid methods for the identified conditions, a 
valid measurement for all participants, using appropriate 
statistical analysis, in a valid and reliable outcome meas-
ure, with a 50% or higher overall score considered low risk 
of bias. Accordingly, risks of bias were categorized as low 
(total score of ≤ 2), moderate (total score of 3–4), or high 
(total score of > 5) in terms of their likelihood [40]. The 
quality of the included studies was assessed by two inde-
pendent authors (DZ and BS). Any discrepancy that arose 
was resolved by consensus. Finally, papers with a score of 
5 or higher, indicating a high risk of bias, were ruled out 
(Additional file  2). The grade of studies reported signifi-
cant determinants of good food hygiene practice was per-
formed using relative effect (OR) in which quality status 
ranged from low to moderate (Additional file 3).

Data synthesis strategy
The data were extracted into a Microsoft Excel file before 
being analyzed. STATA software, version 16, was used 
for data analysis. The standard errors of the included 
studies were calculated using the following formula 
(

SE =
√
p(1 − p)/n

)

 . The I2 statistics and the p values of 
the Cochrane Q test were used to explore heterogeneity 

in the reported proportion. The p values of the Cochrane 
Q test < 0.1 deemed the presence of heterogeneity among 
studies. We have applied the Higgins I2 test statistics to 
calculate the percentage of total variance due to hetero-
geneity across studies [40]. Although there is no exact 
criterion for when heterogeneity becomes significant, 
some researchers recommend low heterogeneity when 
I2 values are between (25–50%), moderate (50–75%), and 
high (> 75%) [40]. The DerSimonian-Laird’s impact was 
evaluated using a random-effects model, because the 
test statistic revealed substantial heterogeneity among 
the studies (I2 = 98.7%, p value = 0.001). The effect sizes 
were expressed as proportion and odds ratio along with 
95% confidence interval (CI). After calculating standard 
error, the natural logarithm (ln) adjusted odds ratio and 
95% confidence levels of each included article were used 
to determine the association between good food hygiene 
practice and its determinants. According to the indicated 
category of I2, there was a huge variety between the stud-
ies included in this review. We conducted subgroup anal-
ysis by region, study area, sampling method, sample size, 
data collection technique, and cut off points to catego-
rize food hygiene practice to identify the possible source 
of heterogeneity. The forest plot was used to display the 
meta-analysis results. A funnel plot was used in conjunc-
tion with meta-regression to investigate publication bias. 
In the absence of publication bias, the plot resembles 
an asymmetrical, large, inverted funnel. To objectively 
examine publication bias, Egger’s weighted regression 
and Begg’s rank correlation tests (p value < 0.05) were 
applied, but neither of them was found to be statistically 
significant. A leave-one-out sensitivity meta-analysis was 
performed to assess the robustness of the findings.

Results
The systematic literature search resulted in the retrieval 
of 817 articles. Of these, 569 duplicates were removed, 
and 248 articles were evaluated based on title and 

SNNPR Southern Nations, Nationalities, and peoples’ Region

Table 1  (continued)

Study ID Author (year) Region Sampling method Component of food 
hygiene assessed by 
each study

Response 
rate (%)

sample size The proportion of 
good food hygiene 
practice with 95%

21 Mardu et al. 2020 [48] Tigray Census Environmental and 
hand hygiene

100 66 51.5 (50.0, 53.0)

22 Legesse et al. 2017 [46] SNNPR Simple random 
sampling

wearing protective 
cloth, utensil and 
finger nail trimming, 
hand hygiene

98.9 383 32.6 (31.9, 33.3)

23 Tesfaye et al. 2020 [34] Somali Census Personal and hand 
hygiene, finger nail 
trimming

100 120 27.5 (26.3, 28.7)
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abstract. After excluding 186 articles, a total of 56 full-
text articles were screened for eligibility based on the 
pre-set criteria, and 33 articles were excluded. Finally, 23 
eligible articles were included in the meta-analysis [33–
38, 41–57] (Fig. 1).

Description of the included studies
The included studies were cross-sectional by design 
and were published between 2012 and 2021. A total of 
7153 study participants were included in the current 

Fig. 2  Forest plot of pooled prevalence of good food hygiene practice among food handlers in Ethiopia

Table 2  Factors with the heterogeneity of food hygiene practice 
among food handlers in the current meta-analysis based on 
univariate meta-regression

Variable Coefficient p value 95% CI

Year of publication − 2.87 0.038 − 5.59, − 0.152

Sample size 0.01 0.749 − 0.05, 0.072

Response rate − 0.667 0.772 − 5.19, 3.852

The quality score of the study − 7.154 0.265 − 19.76, 5.437



Page 7 of 15Zenbaba et al. Tropical Medicine and Health           (2022) 50:34 	

meta-analysis to estimate the pooled proportion of good 
food hygiene practices among food handlers. Regarding 
the regional distribution of the included studies, twelve 

(12) studies were from the Amhara region [36–38, 42–44, 
47, 51–55] and six from Oromia [33–35, 49, 56, 57], two 
from Addis Ababa [41, 50], two from the Tigray region 
[45, 48], One from the Southern Nations, Nationalities, 
and Peoples Region (SNNPR) [46], and one from Somali 
region [34] (Table 1).

The proportion of good food hygiene practice
In this meta-analysis, the pooled proportion of good 
food hygiene practices among food handlers in Ethio-
pia was 50.5%; 95% CI: (41.6, 59.4%). High heterogene-
ity was observed across the included studies (I2 = 98.7%, 
p < 0.001). As a result, a random effect model was used 
to estimate the pooled proportion of good food hygiene 
practices among food handlers in Ethiopia. The high-
est proportion of good food hygiene practice was 90.4%; 
(95% CI: 89.8, 91.0%) reported by Kuti et al., [35], whereas 
the lowest proportion of food hygiene practice was 19.40; 
(95% CI: (12.83, 25.97%) reported by Yeshanew et al. [33] 

Fig. 3  Sensitivity analysis of the level of food hygiene practice removed at a time: Prevalence and 95% confidence interval of good food hygiene 
practice among food handlers in Ethiopia

Fig. 4  Funnel plot with 95% confidence limits of the pooled 
proportion of food hygiene practice among food handlers in Ethiopia
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(Fig. 2). A univariate meta-regression analysis was done 
utilizing variables, such as year of publication, quality 
score, and sample size to identify potential sources of 
heterogeneity. Of included variables, the year of publica-
tion was identified as a significant source of heterogene-
ity (Table 2).

Sensitivity analysis
A leave-one-out sensitivity analysis was used to test the 
findings’ reliability. The sensitivity analyses revealed that 
using the random-effects model was robust, and no sin-
gle study affected the pooled proportion of good food 
hygiene practices among food handlers. After a single 
study was removed from a meta-analysis, the pooled pro-
portion of good food hygiene practice was close to the 
actual effect size (Fig. 3).

Publication bias
The publication bias was assessed using the funnel plot. 
The funnel plot revealed that the distribution of articles 
was uniform. We used Begg’s and Egger’s based tests 
objectively to corroborate the asymmetry. Egger’s and 
Begg’s tests revealed no evidence of publication bias in 
the proportion of good food hygiene practices among 

food handlers (Egger’s test, p = 0.124 and Begg’s test, 
p = 1.084) (Fig. 4).

Subgroup analysis
This meta-analysis performed subgroup analysis based 
on the country’s regions, study setting, and sample size. 
Accordingly, the highest proportion of good food hygiene 
practice was observed in the Amhara region with a pro-
portion of 55.2% (95% CI: 43.4, 66.9), followed by the 
Tigray region, 52.9 (95% CI: 48.2, 57.6%). We also con-
ducted a subgroup analysis based with the study setting. 
The pooled proportion of good food hygiene practice was 
49.9% in studies conducted exclusively in towns, while it 
was 61.6% among studies carried out in universities. The 
proportion of good food hygiene practices was 51.8% 
(95% CI:( 36.9, 66.8)) and 49.5 (95% CI: (37.8, 62.2)) 
among studies having a sample size of < 311 and ≥ 311, 
respectively. The pooled proportions of good food 
hygiene practice among studies used cut off point, greater 
than or equal to mean value and 50% to report good food 
hygiene practice was 47.3 and 53.4%, respectively. Of all 
subgroup analyses, a significant source of heterogeneity 
was observed among regions, sampling methods and cut 

Table 3  Subgroup analysis regarding proportion of food hygiene practices among Ethiopia’s food handlers (2012–2021)

SNNPR Southern Nations, Nationalities, and peoples’ Region

Variables Subgroup No of 
included 
study

Sample size Proportion Good food 
hygiene practice (95% 
CI)

Heterogeneity 
across the 
studies

Heterogeneity 
between group (p 
value)

I2 (%) p value

Region Amhara 12 4343 55.2 (43.4, 57.2) 98.7  < 0.001  < 0.001

Addis Ababa 2 696 37.4 (17.6, 61.8) 96.7  < 0.001

Oromia 6 996 47.9 (27.2, 70.5) 98.9  < 0.001

Tigray 2 435 52.9 (48.2, 57.6) 0 0.811

SNNPR 1 383 32.6(27.9, 37.3) 0

Study area City 2 778 38.2 (17.0, 59.3) 97.5  < 0.001 0.611

Town 17 5415 49.9 (39.8, 60.1) 98.6  < 0.001

University 3 894 61.6 (31.2, 67.4) 99.2  < 0.001

Prison 1 66 51.5 (39.4, 63.6) 0

Sample size  < 311 10 1879 51.8 (36.9, 66.8) 98.1  < 0.001 0.809

≥311 13 4852 49.5 (37.8, 62.2) 98.90  < 0.001

Sampling method Census 5 3059 54.0 (31.1, 77.0) 98.9  < 0.001  < 0.001

Simple random sampling 15 5309 48.4 (37.5, 59.3) 98.7  < 0.001

Systematic sampling 3 752 55.3 (28.0, 72.7) 98.4  < 0.001

Data collection method Interview 10 2682 50.0 (36.6, 63.4) 98.3  < 0.001 0.806

Interview and observa-
tion

10 3624 52.5 (37.4, 67.7) 99.0  < 0.001

Observation 3 847 45.5 (30.7, 60.4) 94.7  < 0.001

Cutoff point used to 
categorize food hygiene 
practice

 ≥mean 6 2398 47.3 (41.0, 53.6 90.0  < 0.001  < 0.001

≥ 50% 14 3942 53.4 (39.9, 66.8) 99.0  < 0.001

Not reported 3 813 43.5 (21.7, 65.3) 97.7  < 0.001
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off points to categorize food hygiene practice of included 
studies (Table 3).

Factors associated with food hygiene practice
Using nine critical studies [34, 38, 41, 43, 51–55], we 
looked at the relationship between knowledge of food 
handlers on main food hygiene components and food 
hygiene practices in this meta-analysis. Accordingly, 
food handlers with good knowledge of food hygiene 
were nearly two times more likely to practice good food 
hygiene than their counterparts (POR: 1.98, 95% CI: 
1.26, 3.11). The test statistics revealed high heterogeneity 

among the included studies (I2 = 82.4% and p < 0.001). As 
a result, the association was determined using a random 
effect model (Fig. 5). Similarly, five studies [37, 41, 43, 52, 
53] examined the association between a positive attitude 
and good food hygiene practice. Food handlers with a 
positive attitude were 3.4 times more likely to have good 
food hygiene practices than those with a negative attitude 
(POR: 3.41, 95% CI: 2.52, 4.61). A fixed-effect model was 
applied, because there was lower heterogeneity among 
the studies (I2 = 9.3% and p = 0.353) (Fig. 6). Nine studies 
[34, 38, 42, 44, 46, 50, 51, 53, 54] were used to observe the 

Fig. 5  The pooled adjusted odds ratio of the association between good knowledge of food handlers and food hygiene practice in Ethiopia
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relationship between training on food hygiene compo-
nents and good food hygiene practice. The likelihoods of 
good food hygiene practice were 3.5 times higher among 
trained food handlers than those who had not received 
training (POR: 3.52, 95% CI: 2.35, 5.28). The random-
effect model was used, because there was moderate het-
erogeneity among the included studies (I2 = 71.3% and 
p < 0.001) (Fig.  7). On the other hand, three studies [38, 
42, 46] were used to determine the association between 
good food hygiene practice and receiving routine medi-
cal checkups. As a result, food handlers who had routine 
medical checkups were 6.75 times more likely to have 
good food hygiene practice than their counterparts (POR: 
6.75, 95% CI: 4.49, 10.14). There was lower heterogeneity 
in the included studies (I2 = 0.0% and p = 0.390), a fixed-
effect model was used (Fig.  8). Four studies [37, 43, 44, 
57] were considered to indicate the association between 
good food hygiene practice and educational status food 
handlers. The odds of having good food hygiene practice 
were higher among food handlers who had formal edu-
cation in relation to those who had no formal education 
(POR = 4.60, 95% CI: 3.05, 6.93). There was no heteroge-
neity in the included studies (I2 = 0.0% and p = 0.471), a 
fixed-effect model was used (Fig. 9).

Discussion
Food contamination and outbreaks of food borne diseases 
are largely determined by food handlers’ understanding 
and food hygiene practice, particularly in LMICs, such 
as Ethiopia, where food hygiene regulations are negli-
gent [58, 59]. Food safety standards are the foundation 
for limiting disease transmission from food handlers to 
consumers [20]. The objective of this systematic review 
and meta-analysis was to determine the pooled propor-
tion of good food hygiene practices and its determinants 
in Ethiopia. In this review, the overall proportion of food 
handlers who had good food hygiene practices was 50.2%. 
Although improper food handling techniques are the root 
cause of the vast majority of foodborne diseases [23, 60], 
barely half of the Ethiopian food handlers adopt good food 
hygiene. This finding may be due to inadequate training 
of food handlers, poor infrastructure, and the regulatory 
team’s irregular/weak supervision of food establishments. 
Another explanation for this finding is that food handlers 
may not have consistently followed all food safety/hygiene 
guidelines, such as personal hygiene, utensil cleaning, and 
sanitization, adequate cooking, avoiding cross-contam-
ination, storing foods at appropriate temperatures, and 
avoiding food from potentially unsafe sources [61, 62].

Fig. 6  The pooled adjusted odds ratio of the association between positive attitude of food handlers and food hygiene practice in Ethiopia
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Variation between studies resulted in high heterogene-
ity in our study. As a result, we performed a sub-group 
analysis using a region, in which the Amhara region had 
the highest proportion of good food hygiene practice, 
while the SNNPR had the lowest proportion. In compari-
son to research conducted in other regions, most of the 
studies included in this review were from the Amhara 
region, and different types or levels of food establish-
ments may explain the regional discrepancies. Another 
reason for the disparity could be related to differences 
in food handlers’ experience, training, and behavioral 
characteristics. As a result of our findings, it might be 
necessary to encourage the desired degree of good food 
hygiene practice in all Ethiopian regions.

A subgroup analysis was also done on the study area 
and sampling method. As a result, studies conducted only 
in universities revealed a larger proportion of good food 
hygiene practices than studies conducted in cities, which 
revealed a lower proportion. This difference might be due 
to food handlers in universities closely followed by health 
professionals to practice all recommended food hygiene 

components, and uniform customer served in university. 
Compared to census and systematic sampling, studies 
with systematic random sampling had a higher propor-
tion of good food hygiene practices. These variations 
could be attributed to disparities in distinctive properties 
of food handler obligations, training, and sample meth-
ods distinctive properties.

The second objective of this review was to determine 
whether factors were associated with good food hygiene 
practices among Ethiopian food handlers. As a result, 
food handlers’ knowledge, attitude, training regard-
ing food hygiene components, and regular medical 
checkups were substantially associated with good food 
hygiene practices. Food handlers who had routine medi-
cal checkups had a higher chance of having good food 
hygiene practices than those who had occasional medical 
checkups. This variation could be because food handlers 
are aware of food hygiene components during regular 
medical checkups. On the other hand, the relationship 
between being trained on food hygiene components 
and good food hygiene practice was considered. Food 

Fig. 7  The pooled adjusted odds ratio of the association between training of food handlers and food hygiene practice in Ethiopia
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handlers who had received training were more likely to 
follow good food hygiene practices than those who had 
not trained. Therefore, providing food handlers with food 
hygiene training is crucial for enhancing practical skills 
and guaranteeing good food hygiene practices.

Furthermore, food safety training is the most exten-
sively utilized technique to improve good food hygiene 
practices [63–65]. Studies conducted in Bangladesh 
[66], Saudi Arabia [67], Korea [68], and Brazil [62] sup-
port that food handlers who had received training were 
more likely to follow good food hygiene practices. Simi-
larly, food handlers with good knowledge were more 
likely to conduct good food hygiene practices than 
those with poor knowledge. This variation could be 
explained as adequate knowledge is important and put-
ting that knowledge into practice is even more impera-
tive [69]. This finding of good knowledge levels among 
food handlers to have good hygiene practices was sup-
ported by research from Ethiopia [70], Brazil [24], and 
in the British [71].

Food handlers who had a positive attitude towards food 
hygiene components had a higher likelihood of good food 
hygiene practice than those who had a negative attitude. 

Therefore, it signifies that food handlers with a positive 
attitude toward food hygiene practices exhibit positive 
behaviors [9, 72].

Implication of the finding
Foodborne disease continues to be a major public health 
concern around the world. Despite significant progress in 
strengthening food safety systems, foodborne infections 
affect one-third of the population of affluent countries 
each year, and the problem is expected to be far more 
common in poorer countries. To preserve consumer con-
fidence in the food safety system and to create a sound 
regulatory foundation for domestic and international 
food trade that supports economic development, it is 
critical to assess the degree of food hygiene practice. 
Improving modifiable risk variables such as food handler 
training, attitude, and awareness of food handlers have a 
role in decreasing foodborne illness. Our study find out 
the important factors of the good food hygiene practice, 
which will aids in the implementation of feasible inter-
ventions to promote food handler compliance with food 
hygiene components.

Fig. 8  The pooled adjusted odds ratio of the association between routine medical checkup of food handlers and food hygiene practice in Ethiopia
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Limitations
There are certain limits to this study. First, all the 
included studies were cross-sectional in design, making 
it difficult to establish cause–effect relationships. Sec-
ond, the proportion of good food hygiene among food 
handlers was determined in all studies based on self-
reporting, which may overestimate food handlers’ actual 
practice. Third, there is no gold standard definition used 
for ‘good food hygienic practices,’ and thus, it slightly var-
ies between studies. Finally, only articles written in Eng-
lish were taken into account. Thus, the future researchers 
should focus on observation studies with strong design, 
such as cohort and interventional studies.

Conclusions
In this review, only half of the food handlers in Ethiopia 
had good food hygiene practices, and there were regional 
variation in good food hygiene practices among food 
handlers. The study concluded that food handlers with 
routine medical checkups, training, education, and a 
favorable attitude toward food hygiene components were 
all associated factors with good food hygienic practices. 
This research can generate a framework for food han-
dlers, policymakers, and other stakeholders to implement 
evidence-based interventions. More emphasis should be 

placed on aggregating excellent food hygiene practices 
by enhancing food handlers’ knowledge, attitude, and 
on-the-job and off-the-job training, as this is a critical 
method to avoid poor food hygiene practices.
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