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Abstract

Objectives: This study was aimed to assess the food hygiene practice and associated factors among food handlers working
in food establishments during the COVID-19 pandemic in East Gojjam and West Gojjam Zones, North West Ethiopia.
Methods: A facility-based cross-sectional study was conducted among 845 food handlers working in 423 selected food
establishments of East and West Gojjam Zones from 22 September to 2 November 2020. The food handlers were categorized
as a cooker and a waiter based on their responsibility. A data collection tool was adapted from the literature and validated
by conducting a pre-test prior to the study. Binary logistic regression was done to identify the factors associated with food
hygiene practice among food handlers.

Results: The prevalence of poor food hygiene practices among food handlers working in food establishments was 51.2% (95%
confidence interval =47.8, 54.6%). Being both a cooker and waiter (adjusted odds ratio=2.98; 95% confidence interval =1.02,
8.66), availability of personal protective equipment (adjusted odds ratio =2.67; 95% confidence interval = 1.75, 4.08), presence
of pipe water in the kitchen (adjusted odds ratio=2.73; 95% confidence interval=1.84, 4.06), presence of a supervisor
(adjusted odds ratio =2.26; 95% confidence interval = |.41, 3.62), and separate dressing room (adjusted odds ratio=2.69; 95%
confidence interval = 1.84, 3.93) were significantly associated with food hygiene practice among food handlers.

Conclusion: The prevalence of poor food hygiene practices among food handlers working in food establishments during
the COVID-19 pandemic was high. Therefore, improving food hygiene practice focusing on availing personal protective
equipment, pipe water in the kitchen, and ensuring the presence of a supervisor as well as a separate dressing room in the
food establishment is recommended.
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Introduction

Food hygiene is a measure important to make sure the safety
and suitability of food in any respect levels of the food
chain.! Food becomes infected at any level of production and
distribution. In addition, a big percentage of foodborne ail-
ment incidents are because of foods improperly prepared or
mishandled at home, in food establishments, or at markets.
Food handlers need to properly recognize the jobs they
should play, including adhering to the fundamental hygienic
practices while buying, selling, and getting ready meals
in order to protect their health and that of the broader com-
munity.? In Ethiopia, the magnitude of good food hygiene/
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safety practices among food handlers was ranged from
29.9% in Dire Dawa City* to 67.8% in Asosa town.*

Unsafe food contains dangerous viruses, parasites, bacteria,
or chemical substances, causes more than 200 diseases.'??
Poor food hygiene practices result in an outbreak of food-
borne diseases and threaten public health security globally.
Due to this, it has got an international concern.® Globally, an
estimated 600 million (almost 1 in 10 people) in the world
became ill following consuming contaminated food, and
420,000 humans die each year, which accounts for the loss of
33 million healthy life years.?

Currently, in addition to unsafe food, the world is facing a
threat from the COVID-19 (Coronavirus Disease 2019) pan-
demic, which is caused by the Severe Acute Respiratory
Syndrome Corona Virus-2 (SARS-CoV-2) virus. In response
to the COVID-19 pandemic, World Health Organization
recommends respiratory hygiene, physical distancing, and
handwashing with water and soap or hand rub with alcohol/
sanitizer, wearing Personal Protective Equipment (PPE) as
the primary preventive measures.” Although there is no exist-
ing evidence that viruses that cause respiratory illnesses being
transmitted via food or food packaging, it is imperative for
the food establishments to ensure the implementation of per-
sonal hygiene measures and provide training on food hygiene
principles in order to eliminate or reduce the risk of food sur-
faces and food packaging materials from becoming contami-
nated with the virus from food workers. These measures will
prevent foodborne illnesses in addition to preventing the
spreading of COVID-19 among workers, and maintain a
healthy workforce.”® Thus, the food hygiene practice among
food handlers working in food establishments was expected
to be increased during the COVID-19 pandemic. However,
there is no study conducted on food hygiene practice and
associated factors among food handlers working in food
establishments during the COVID-19 pandemic. Therefore,
this study assessed the food hygiene practice and identified
factors associated with food hygiene practice among food
handlers working in food establishments during the COVID-
19 pandemic. The findings of the study will be used as input
for programmers and health professionals to arrange training
on food hygiene practices for food handlers working in food
establishments.

Materials and methods

Study area and period

The study was conducted in East and West Gojjam Zones of
Amahara Regional State. East Gojjam and West Gojjam
zones are found in North West of Ethiopia. There were a total
of 39 Woredas in East Gojjam (21 Woredas) and West
Gojjam Zones (18 Woredas). In addition, there were an esti-
mated 1616 and 1676 food and drink establishments in East
Gojjam and West Gojjam Zones, respectively. The study was
conducted from 22 September to 2 November 2020.

Study design and population

A facility-based cross-sectional study was employed among
food handlers. The source population was all food handlers
working in food establishments of East and West Gojjam
Zones in 2020. Food handlers working in the food establish-
ments were included in the study. None of the food handlers
were excluded from the study.

Sample size determination and sampling
procedure

The sample size was determined using both single and double
population proportion formulas. The highest sample size was
obtained from the single population proportion formula as
determined using the formula n=(za/2)** p(1-p)/d*

with the following assumptions: # is the calculated sample
size; Za/2 is the critical value=1.96 for 95% confidence
interval (CI); p is the proportion of good food hygiene prac-
tice among food handlers to be 50% since there is no previous
literature during the COVID-19 pandemic; d is the level of
precision (5%). After considering a design effect of 2% and
10% non-response rate, the final sample size became 845.

A multistage sampling technique was applied to select
study participants. The primary and secondary sampling
units were Woreda and food establishments, respectively.
Motta, Dejen, Sinan, Debre Markos town, and Machakel
were selected randomly among the Woredas found in East
Gojjam Zone. Finote Selam, South Achefer, Sekela, Shendi,
and Dembecha were randomly selected among the Woredas
found in West Gojjam Zone. Then, food establishments
were selected by systematic random sampling technique
using a sampling interval of 3. Finally, one cooker and one
waiter were selected from each food establishment by lot-
tery method.

Study variables

The food hygiene practice of food handlers was the outcome
variable. The independent variables were socio-demographic
factors (age, sex, educational level, income, year of experi-
ence, and job type), institutional factors (type of the food
establishment, availability of handwashing facility, PPE, and
presence of supervisor), training on food safety, knowledge
on food safety, attitude toward food hygiene practice, know-
ledge of food handlers on COVID-19 (good/poor), and
inspection from health professionals.

Operational definitions

Level of food hygiene practice: there were a total of 23
questions that were used to assess the practice of food han-
dlers on food hygiene coded as 0 for no and 1 for yes. The
score on food hygiene practice ranges from 0 to 23. If the
food handler scored less than the 60% of food hygiene
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practice-related questions (answered below 14 questions out
of 23 questions), he or she considered as having a “poor
level of food hygiene practice.” If he or she scored the 60%
and above of the food hygiene practice-related questions
(answered 14 and above questions out of 23 questions), he
or she was considered as having a “good level of food
hygiene practice.”

Level of knowledge on food hygiene: there were a total of
24 questions that were used to assess knowledge on food
safety coded as 0 for no and 1 for yes. The knowledge on food
hygiene score ranges from 0 to 24. If the food handler scored
less than 60% of their responses to food hygiene knowledge-
related questions (answered below 15 questions out of the 24
questions), he or she considered as having a “poor level of
knowledge regarding food hygiene.” Those who scored 60%
and above of the food hygiene knowledge-related questions
(answered 15 and above questions out of the 24 questions), he
or she was considered as having a “good level of knowledge
on food hygiene.”

Attitude toward food hygiene: there were a total of 22 five
Likert-type scale questions (coded as 1 for strongly disagree,
2 for disagree, 3 for neutral, 4 for agree, and 5 for strongly
agree) that were used to assess the attitude of food handlers
toward food hygiene. The attitude score ranges from 22 to
110. The respondents who scored less than 60% of the atti-
tude score (scored below 66) were considered as having an
“unfavorable attitude towards food hygiene.” Those who
scored 60% and above of the attitude score (scored 66 and
above) were considered as having a “favorable attitude
towards food hygiene.”

Knowledge level on COVID-19 pandemic: there were a
total of 21 questions that were used to assess knowledge on
food safety coded as 0 for no and 1 for yes. The score ranges
from 0 to 21. If the food handler scored 60% and above of
knowledge-related questions on the COVID-19 pandemic
(answered 13 and above questions out of the 24 questions),
he or she is considered as having a “good level of knowledge
regarding COVID-19 pandemic.”

Data collection tool and procedure

A semi-structured questionnaire was adapted from different
pieces of the literature.**"'3 The tool was addressed ques-
tions on socio-demographic characteristics, institutional
factors, training on food safety, knowledge on COVID-19,
knowledge on food hygiene, attitude toward food hygiene
practice, and food hygiene practice (Supplementary File 1).
The data collection tool was validated by conducting a pre-
test prior to the study. Data were collected by interviewer-
administered face-to-face interview with the presence of
at least 2m physical distancing between the interviewer
and the interviewee. The data were collected by six trained
BSc health professionals (nurse/public health/environmental
health) and supervised by three Master of Public Health
(MPH) professionals.

Data quality assurance

To assure the quality of the data, the questionnaire was pre-
pared in English and translated to Amharic, and then back to
English. Then, a 2-day training was given for data collectors
and supervisors. A pre-test was done on 5% of the sample
sizes out of the selected districts to improve the data collec-
tion tool and the skill of data collectors as well as supervisors.
In addition, the data collection tool was validated by conduct-
ing a pre-test prior to the study. The Cronbach’s Alpha values
were acceptable for the questions designed to assess the
knowledge of the respondents on COVID-19 (Cronbach’s
Alpha=0.753), knowledge of the food handlers on food
hygiene (Cronbach’s Alpha=0.693), the attitude of food han-
dlers toward food hygiene (Cronbach’s Alpha=0.880), and
practice of food handlers on food hygiene (Cronbach’s
Alpha=0.745). Moreover, day-to-day supervision took place
during data collection by supervisors and investigators. The
data completeness and consistency were checked by the data
collectors and supervisors in the field.

Statistical analysis

The collected data were compiled, checked for any incon-
sistency and missed value, coded, and entered using Epi-data
version 3.1 Software and exported into Stata 16.0 for data
management and analysis. The reliability of the question-
naire was assessed using Cronbach’s Alpha. The data were
cleaned for missing values by running frequencies and cross-
tabs. Descriptive analysis was performed to describe the
study variables. Prevalence with a 95% CI was estimated for
food hygiene practice among food handlers. Bi-variable and
multivariable binary logistic regression was done to identify
the factors associated with food hygiene practice among
food handlers working in food establishments. Those varia-
bles with a p-value of less than 0.25 in bi-variable binary
logistic regression were entered into the multivariable binary
logistic regression model.'* A statistically significant asso-
ciation was declared at a p-value of less than 0.05. The model
fitness of the adjusted model was checked using the Hosmer
and Lemeshow goodness-of-fit test which was 0.675. The
findings were described in the text, percent, and odds ratio
(OR) and presented using text, tables, and charts.

Results

Socio-demographic characteristics of the
respondents

A total of 845 food handlers working in food establishments
were approached for the study with a response rate of 98.9%
(836 food handlers). Table 1 shows the socio-demographic
and economic characteristics of the respondents. The major-
ity of the respondents were from West Gojjam Zone (53.0%)
and one-third of the respondents (33.6%) were from Debre
Markos Town Administration. Regarding the sex of the
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Table I. Socio-demographic and economic characteristics of
food handlers working in food establishments in East and West
Gojjam Zones, North West Ethiopia, 2020 (N=836).

Variables Frequency Percent (%)
Zone

East Gojjam 393 47.0

West Gojjam 443 53.0
Sex

Male 120 14.4

Female 716 85.6
Age in years

<I8years 66 79

18-29years 648 77.5

=29years 122 14.6
Educational status

Can’t read and write 79 9.4

Read and write 113 13.5

Primary 311 37.2

Secondary 254 304

Tertiary 79 9.4
Marital status

Married 215 25.7

Single 565 67.6

Divorced 44 53

Widowed 5 .6

Separated 7 8
Job responsibility

Cooker 410 49.0

Waiter 401 48.0

Both cooker and waiter 25 3.0
Work experience in years

Less than 2years 353 422

2years and above 483 57.8
Average monthly income (ETB)

<1100 ETB 476 56.9

=100 ETB 360 43.1

ETB: Ethiopian Birr.

respondents, the majority of them (85.6%) were female.
Most of the respondents (77.5%) were within the age group
of 18-29years. Above one-third of the respondents (37.2%)
were attended primary level education. In addition, the
majority of the respondents (67.6%) were single. Half of the
respondents (49.0%) were cooker regarding their job respon-
sibility. The majority of the respondents (57.8%) had a work
experience of 2 years and above. The majority of the respond-
ents (56.9%) had a monthly income of less than 1100.00
Ethiopian Birr (ETB), which is the lowest salary scale in
Ethiopia (Table 1).

Food establishment related characteristics

Among a total of 836 food handlers, 220 (26.6%) were
working in hotels. Regarding training, only 12.7% of the

food handlers have ever attended training related to food
hygiene. Most of the food handlers were working in food
establishments having handwashing facilities (93.1%) and
soap with the handwashing facility (84.1%). Similarly, the
majority of the food handlers were working in food estab-
lishments having at least one PPE (67.3%) and a supervisor
(74.8%). Two-thirds of the food handlers (66.1%) were
working in food establishments that did not have pipe water
in the kitchen (Table 2).

Knowledge of food handlers toward the
COVID-19 pandemic

Almost all of the food handlers (96.5%) heard about the
COVID-19 pandemic. The majority of the respondents
(79.8%) mentioned cough as the main symptom of COVID-
19. Only less than one-third of the food handlers mentioned
chest pain, headache, chills, fatigue, loss of appetite, and
throat pain as the main sign and symptoms of COVID-19
(Table 3).

Regarding the mode of transmission of COVID-19, the
majority (65.8%) and most of (89.9%) of the respondents
mentioned that COVID-19 is transmitted through air drop-
lets and contact with infected surfaces and touching eyes,
nose, and mouth without washing hands (Table 3). The
majority of the respondents mentioned physical distancing
(58.9%), washing hands after touching surfaces/money
(55.9%), hand rub with sanitizer/alcohol (56.2%), wearing
PPE such as mask (60.4%) as the methods of COVID-19
prevention. Most of the respondents did not mention homes-
tay, self-isolation, and get testing if there is any feeling of
sign/symptoms of COVID-19, refrain from touching eyes,
mouth, and nose with unwashed hands, and refrain from
going to overcrowded areas as the main prevention measures
of COVID-19 (Table 3). Among a total of 836 food handlers
working in food establishments in East and West Gojjam
Zones, 689 (82.4% (95% CI=79.7, 84.9%)) had poor knowl-
edge about the COVID-19 pandemic.

Knowledge of food handlers toward food hygiene
and safety

The magnitude of good knowledge on food hygiene
among food handlers working in food establishments in
East and West Gojjam zones was 99.6% (95% CI=98.9,
99.9%).

Attitude of food handlers toward food hygiene
practice

Among a total of 836 food handlers working in food estab-
lishments in East and West Gojjam Zones, all of them
(100.0%) had a favorable attitude toward food hygiene
practice.
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Table 2. Characteristics of food establishments in East and West Gojjam Zones, North West Ethiopia, 2020 (N=836).

Variables Frequency Percent (%)
Type of the food establishment Hotel 220 26.3
Restaurant 212 254
Cafeteria 40 4.8
Cafeteria and restaurant 133 15.9
Bar and restaurant 35 4.2
Breakfast house 182 21.8
Others* 14 1.7
Ever attended food safety training Yes 106 12.7
No 730 87.3
Attended food safety training in the last 2 years Yes 8l 9.7
No 30 3.6
Presence of handwashing facility in the food establishment Yes 778 93.1
No 58 6.9
Availability of soap with the handwashing facility Yes 703 84.1
No 75 9.0
Auvailability of personal protective equipment Yes 563 67.3
(hair cover, mask, alcohol, and glove) No 273 32.7
Types of personal protective equipment available Hair cover 323 386
Mask 165 19.7
Glove 21 25
Sanitizer/alcohol 191 228
Uniform/gown 419 50.1
Presence of pipe water in the kitchen area Yes 283 339
No 553 66.1
Presence of supervisor in the facility Yes 625 748
No 211 25.2
Separate dressing room for food handlers Yes 408 48.8
No 428 51.2
Get supervision from the regulatory personnel Yes, before COVID-19 133 15.9
(health professionals) Yes, after COVID-19 187 22.4
No 423 50.6
Yes, before and after COVID-19 93 1.1

COVID: coronavirus disease.
?Juice house and butchers house.

Food hygiene practice and its associated factors

Food hygiene practice. Among a total of 836 food handlers
working in food establishments in East and West Gojjam
Zones, 51.2% (95% CI1=47.8, 54.6%) had poor food hygiene
practices.

Factors associated with food hygiene practice. Table 4 shows
the result of a multivariate logistic regression analysis fitted
to identify factors associated with food hygiene practice.
After adjustment for possible confounders such as sex, edu-
cational status, marital status, monthly income, job type,
type of food establishment, ever attended training on food
hygiene/safety, availability of handwashing facility, availa-
bility of PPE, presence of pipe water in the kitchen, presence
of a supervisor, availability of separate dressing room,
knowledge on food hygiene, we found that job type, availa-
bility of PPE, presence of pipe water in the kitchen, presence

of a supervisor in the food establishment, and availability of
separate dressing room were significantly associated with
food hygiene practice among food handlers working in food
establishments (Table 4).

The odd of good hygiene practice was approximately
three times higher among food handlers who were working
as both a cooker and a waiter as compared to the odds among
the food handlers who were working as a cooker (adjusted
odds ratio (AOR)=2.98; 95% CI=1.02, 8.66) (Table 4). The
odds of good hygiene practice were 2.67 times higher among
food handlers who were working in food establishments hav-
ing PPEs as compared to the odds among the food handlers
who are working in the food establishment that does not
have PPEs (AOR=2.67; 95% CI=1.75, 4.08) (Table 4).

The odds of good hygiene practice were 2.73 times higher
among food handlers who were working in food and drink
establishments having pipe water in the kitchen as compared
to the odds among the food handlers who are working in the
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Table 3. Knowledge regarding the mode of transmission, signs and symptoms, mode of prevention and its fatality among food handlers
working in food establishments in East and West Gojjam Zones, North West Ethiopia, 2020 (N=836).

Variables Frequency Percent (%)
Heard about COVID-19 Yes 807 35
pandemic No 29 96.5
Mentioned main sign/symptoms Fever 567 67.8
of COVID-19 (multiple Cough 667 79.8
responses allowed) Chest pain 179 2141
Headache 249 29.8
Chills 134 16.0
Fatigue 129 15.4
Loss of appetite 98 11.72
Throat pain 263 31.5
Others? 34 4.1
Mode of transmission mentioned Through air droplet 550 65.8
(multiple responses allowed) Contact with infected surfaces and touching an eye, nose and 751 89.8
mouth without washing hands
Prevention measures mentioned Physical distancing 492 589
(multiple responses allowed) Washing hands after touching surfaces/money 467 55.9
Hand rub with sanitizer/alcohol 470 56.2
Refrain from touching eyes, mouth, and nose with unwashed hands 311 372
Refrain from going to overcrowded areas 117 14.0
Home stay 92 1.0
Wearing PPE such as mask 503 60.2
Self-isolation and get testing if any feeling of s/s of COVID-19 69 83
Knew that COVID-19 is fatal Yes 792 94.7
viral disease No 44 53
A food handler who has s/s Yes 789 94.8
of COVID-19 should isolate No 47 5.6

himself/herself

PPE: personal protective equipment.

2Shortness of breath, joint pain, shivering, sneezing, weight loss, diarrhea, sore on the face, skin paleness, and edema.

food establishment that does not have pipe water in the
kitchen (AOR=2.73; 95% CI=1.84, 4.06) (Table 4).
Likewise, the odd of good hygiene practice was 2.26 times
higher among food handlers who were working in food and
drink establishments having a supervisor as compared to the
odds among the food handlers who are working in the food
establishment that does not have a supervisor (AOR=2.26;
95% CI=1.41, 3.62) (Table 4). Moreover, the odds of good
hygiene practice were approximately 2.69 times higher
among food handlers who were working in food and drink
establishments having a separate dressing room for food
handlers as compared to the odds of food hygiene practice
among the food handlers who are working in the food estab-
lishment that does not have a separate dressing room
(AOR=2.69; 95% CI=1.84, 3.93) (Table 4).

Discussion

We conducted a facility-based cross-sectional study to
determine the magnitude of food hygiene practice and iden-
tify factors associated with food hygiene practice among
food handlers working in food establishments during the

COVID-19 pandemic. The study found that 51.2% of food
handlers had poor food hygiene practices. In addition, after
adjustment for possible confounders, job type, availability of
PPE, presence of pipe water in the kitchen, presence of a
supervisor in the food establishment, and availability of sep-
arate dressing room were significantly associated with food
hygiene practices among food handlers working in food and
drink establishments during the COVID-19 pandemic.

This study showed that the prevalence of poor food
hygiene practices among food handlers working in food and
drink establishments during the COVID-19 pandemic was
51.2%. This figure is comparable to the study finding con-
ducted at Dangila (47.5%)'> and Woldia town (53.5%),'
Ethiopia. However, it is not in line with findings from differ-
ent parts of Ethiopia. It is higher compared to a study finding
conducted in different parts of Ethiopia, specifically in Asosa
town (32.2%),* Bahir Dar city (32.5%),!” Gondar town
(33.4%),'® and Debre Markos town (46.3%)."° Lack of train-
ing regarding food hygiene, not having a supervisor in the
food establishments, and not having pipe water in the kitchen
were the possible reasons for this high magnitude of poor
food hygiene practice among food handlers in this study as
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Table 4. The bivariate and multivariable logistic regression analysis to identify factors associated with food hygiene practice among

food handlers working in food establishments in East and West Gojjam Zones, North West Ethiopia, 2020 (N=836).

Variables Food hygiene practice COR (95% Cl) AOR (95% CI)*
Poor count (%) Good count (%)
Sex
Male 48 (40.0) 72 (60.0) 1.70 (1.14, 2.52)** 0.74 (0.46, 1.21)
Female 380 (53.1) 336 (46.9) 1.00 1.00
Educational status
No formal education 109 (56.8) 83 (43.2) 1.00 1.00
Primary 183 (58.8) 128 (41.2) 0.92 (0.64, 1.32) 0.77 (0.49, 1.21)
Secondary and above 136 (40.8) 197 (59.2) 1.90 (1.33, 2.73)%** 1.15(0.73, 1.82)
Marital status
Married 125 (58.1) 90 (41.9) 1.03 (0.57, 1.88) 0.75 (0.36, 1.53)
Single 270 (47.8) 295 (52.2) 1.57 (0.90, 2.74) 1.40 (0.71, 2.76)
Divorced/widowed/separated 33 (58.9) 23 (41.1) 1.00 1.00
Average monthly income
<1100 ETB 266 (55.9) 210 (44.1) 1.00 1.00
=100 ETB 162 (45.0) 198 (55.0) 1.55 (1.18, 2.04)** 1.36 (0.93, 1.99)
Type of job
Cooker 205 (50.0) 205 (50.0) 1.00 1.00
Waiter 215 (53.6) 186 (46.4) 0.87 (0.66, 1.14) 0.79 (0.53, 1.17)
Both cooker and waiter 8 (32.0) 17 (68.0) 2.13 (0.90, 5.03) 2.98 (1.02, 8.66)*
Types of food establishment
Hotel 101 (45.9) 119 (54.1) 1.86 (1.26, 2.75)** 0.78 (0.46, 1.31)
Restaurant 103 (48.6) 109 (54.1) 1.67 (1.13, 2.48)* 1.08 (0.66, 1.77)
Cafeteria 21 (52.5) 19 (47.5) 1.43 (0.72, 2.83) 1.56 (0.65, 3.74)
Cafeteria and restaurant 63 (47.4) 70 (52.6) 1.75 (1.12, 2.74)* 1.19 (0.68, 2.08)
Bar and restaurant 20 (57.1) 15 (42.9) 1.18 (0.57, 2.45) 0.83 (0.35, 1.98)
Breakfast house and others® 120 (61.2) 76 (38.8) 1.00 1.00
Ever got training on food hygiene/safety
Yes 45 (42.5) 61 (57.5) 1.50 (0.99, 2.26) 1.12 (0.68, 1.84)
No 383 (52.5) 347 (47.5) 1.00 1.00
Auvailability of handwashing facility
Yes 384 (49.4) 394 (50.6) 3.23 (1.74, 5.98)%** 1.97 (0.93, 4.18)
No 44 (75.9) 14 (24.1) 1.00 1.00
Availability of PPE
Yes 229 (40.7) 334 (59.3) 3.92 (1.74, 5.98)%** 2.67 (1.75, 4.08)***
No 199 (72.9) 74 (27.1) 1.00 1.00
Presence of pipe water inside the kitchen
Yes 66 (23.3) 217 (76.7) 6.23 (4.50, 8.64)*** 2.73 (1.84, 4.06)***
No 362 (65.5) 191 (34.5) 1.00 1.00
Presence of a supervisor in the facility
Yes 257 (41.1) 368 (58.9) 6.12 (4.19, 8.95)%** 2.26 (1.41, 3.62)**
No 171 (81.0) 40 (19.0) 1.00 1.00
Auvailability of separate dressing room for food handlers
Yes 127 31.1) 281 (68.9) 5.24 (3.91, 7.04)*** 2.69 (1.84, 3.93)%**
No 301 (70.3) 127 (29.7) 1.00 1.00
Knowledge on COVID-19
Good 84 (57.1) 63 (42.9) 0.75 (0.52, 1.07) 1.16 (0.73, 1.84)
Poor 344 (49.9) 345 (50.1) 1.00 1.00

Cl: confidence interval; COR: crude odds ratio; AOR: adjusted odds ratio; ETB: Ethiopia Birr; PPE: personal protective equipment.

?Adjusted for sex, educational status, marital status, average monthly income, job type, ever attending food hygiene/safety training, type of food
establishment, availability of handwashing facility, availability of PPE (hair cover, mask, alcohol, glove, and gown), presence of pipe water in the kitchen

area, presence of supervisor in the facility, separate dressing room for food handlers, and knowledgeable toward COVID-19.

®Juice house and butchers house.

The Hosmer and Lemeshow goodness-of-fit test of the adjusted model was 0.675.
*p-value < 0.05; **p-value < 0.01; ***p-value <0.001.
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evidenced by the findings of this study. The presence of high
poor food hygiene practices among food handlers working in
food establishments implies that the customers served in the
food establishments were at risk of contracting foodborne
diseases. This will create a double burden on the healthcare
system during the COVID-19 pandemic. In addition, poor
food hygiene practices during the COVID-19 pandemic
results in food insecurity?® and decreased dietary diversity
practice which results in undernutrition.?! This hinders the
tackling of childhood stunting.?? Thus, it needs an immediate
intervention program that aims to improve the food handling
practice of food handlers working in food establishments.

In addition, it is lower as compared to study findings
conducted in Dire Dawa City Administration (70.1%),* Arba
Minch town (67.4%),'° and Debark town (59.9%).23 The
possible reasons for this lower magnitude of poor food
hygiene practice among food handlers in this study were the
better proportion of food handlers who got training regarding
food hygiene and good food hygiene knowledge as evi-
denced by the findings of this study.

The odd of good food hygiene practice was approximately
three times higher among food handlers who were working as
both a cooker and a waiter as compared to the odd among the
food handlers who were working as a cooker. Although there
is no pre-existing evidence, the possible reason might be that
most of the food handlers working as both a cooker and waiter
were the owners of the food establishment and have a sense
of better responsibility in order to attract customers.

Similarly, the odds of good food hygiene practice were
2.67 times higher among food handlers who were working in
food establishments having PPEs as compared to the odds
among the food handlers who are working in the food estab-
lishment that does not have PPE. This is in line with the pre-
vious evidence.'

Likewise, this study showed that the odds of good hygiene
practice was approximately 2.73 times higher among food
handlers who were working in the food establishments hav-
ing pipe water in the kitchen as compared to the odds among
the food handlers who are working in the food establishment
that does not have pipe water in the kitchen. This is in agree-
ment with previous evidence.'” This might be due to the
existence of a kitchen that is conducive to food hygiene prac-
tice. This finding implies that all food establishments should
have pipe water in a kitchen in order to improve the food
hygiene practice of food handlers working inside the food
establishment.

Furthermore, the odd of good hygiene practice was 2.26
times higher among food handlers who were working in the
food establishments having a supervisor as compared to the
odds among the food handlers who are working in the food
and drink establishment that does not have a supervisor. This
finding is supported by a study conducted at Arba Minch
town, Southern Ethiopia.'’

Moreover, the availability of a separate dressing room was
significantly associated with good food hygiene practices

among food handlers working in food establishments. The
odds of good hygiene practice were approximately 2.69 times
higher among food handlers who were working in the food
establishments having a separate dressing room for food han-
dlers as compared to the odds of food hygiene practice among
the food handlers who are working in the food establishment
that does not have a separate dressing room. This finding is
supported by previous evidence in Ethiopia.'>

The findings of the study should be interpreted consider-
ing the following strength and limitations. Since the study
employed a multistage sampling method using a large
sample size, the findings could be generalizable to all food
handlers working in food and drink establishments during
the COVID-19 pandemic in the study area. However, the
practice of food hygiene was collected by observation using
a structured checklist. As a result, some respondents might
practice hygienic food practice perceiving that they are under
observation. This might overestimate the prevalence of good
food hygiene practices among food handlers working in food
establishments during the COVID-19 pandemic. In addition,
due to the cross-sectional nature of the study, it does not
show a causal relationship between the dependent and inde-
pendent variables.

Conclusion

In conclusion, the prevalence of poor food hygiene practices
among food handlers working in food establishments during
the COVID-19 pandemic was high compared to the litera-
ture. The type of job responsibility, availability of PPE, pres-
ence of pipe water in the kitchen, presence of a supervisor in
the food establishment, and availability of separate dressing
room were significantly associated with food hygiene prac-
tices among food handlers working in food establishments
during the COVID-19 pandemic. Therefore, an interven-
tional program that aims to improve food hygiene practice
focusing on availing PPEs, pipe water in the kitchen, and
ensuring the presence of a supervisor as well as a separate
dressing room in the food establishment is recommended.
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