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Background: Consumers’ health would be at risk unless food preparation and handling
hygiene is ensured by food establishments. Literature indicates that poor food handling and
sanitation practices are more common among food handlers in developing countries resulting
in food-borne illness. Hence, food handlers can play a significant role in ensuring food
hygiene. To this end, the paper aims to assess the level of food hygiene practices and its
associated factors of food handlers working in food establishments in Bole sub-city, Addis
Ababa, Ethiopia.

Methods: Through across-sectional study design, a total of 394 food handlers selected
randomly from food establishments have participated in the study. The data were collected
between July and December 2017, through interview and observation. Percentage, cross
tabulations, and logistic regressions were used to analyze the data.

Results: The findings show that among 394 study subjects only 27.4% (i.e., 108 food
handlers), were found to have good food hygiene practices. In other words, majority of
food handlers observed were poor in maintaining food hygiene. Food hygiene practices were
highly influenced by level score of favorable attitude (AOR = 3.9, 95% CI = 1.93, 7.87),
extensive knowledge towards food hygiene (AOR= 3.33, 95% CI= 1.93, 5.76) and avail-
ability of water storage equipment at food establishments (AOR= 2.67, 95% CI= 1.38, 5.15).
Conclusion: Food handlers had poor food hygiene practices in the study area. Shortages of
a continuous water supply at food establishments, poor knowledge, and unfavorable attitude
of food handlers towards food hygiene practice were all contributing factors associated with
poor food hygiene practice. However, these can be improved through health education
programs and environmental health services, such as periodic inspections, effective enforce-
ment of food safety regulations, and enhancing the capacity of food hygiene regulators.
Keywords: food hygiene, food handlers, Addis Ababa Ethiopia

Background

The gradual increase in urbanization, industrialization, expansion of the tourism
industry and economic globalization have typically led to a significant rise in the
number of food establishments across the world."*®'! This is also true in Ethiopia,
especially Addis Ababa, the capital city where the number of food establishments
are growing at an increasing rate. This might compromise food hygiene as hygiene
regulators might not keep up with expansion and, in some cases, lack proper
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mandates to ensure food hygiene. In such a situation, food
establishments may see an increase in food-borne diseases.
Food-borne diseases are common in both developed and
developing countries because of the prevailing poor food
hygiene and sanitation practice.**%!4-2931.32

Food is the basic need for all living organisms and it
can be contaminated in different ways. The three main risk
factors responsible for food-borne disease are: 1) poor
personal hygiene, 2) improper food handling, and 3) con-
taminated food surfaces and equipment.®'® Food handling
practice is one of the main sources of food contamination.
Empirical data indicates that poor food handling practices
by food handlers were responsible for 10-20% of food-
borne diseases.*”'® When it comes to specific cases in the
US, improper food handling practices contribute to 97% of
food-borne illness in food establishments as well as in
private homes.” Furthermore, observational studies show
that errors in food handling were also more common
among the food handlers. This indicates that food handlers
play a major role in ensuring food hygiene throughout the
chain of food processing.”'?

Food hygiene practices are worse in developing coun-
tries, especially in Ethiopia, according to previous studies
conducted in this area. For example, in Addis Ababa only
50% of food handlers have maintained a satisfactory
hygiene practice in handling food in studied food
establishments.® Considering the KAP more needs to be
done on sanitary condition of food establishment through-
out the developing countries.”*"'*>% Unless hygienic food
handling and preparation is ensured in food establish-
ments, consumers’ health and well-being could be at risk.

Some studies suggested that a lack of knowledge may
result in poor hygiene practices among food handlers.'® To
the contrary, some published studies in developing coun-
tries revealed that food handlers seldom follow food hand-
ling procedure despite their awareness and knowledge of
food hygiene.”'” Many factors, including individual, insti-
tutional, and socioeconomic, are reported to have an influ-
ence on the ability of food handlers to prepare and handle
food hygienically.”'"-'?

In Ethiopia, there are a numbers of destination points
for food-borne diseases; groups susceptible to this risk are
groups such as travelers, economically better-off people,
refugees and immigrants. Among these, Bole sub-city is
one of the main destination points and residential area for
these people.

Although tremendous efforts have been made to
improve public health problems in Ethiopia, including in

the capital, the safety of food hygiene practices and pro-
cedures by food handlers remains a challenge.'® Though
the problem is significant little has been done to ensure
food hygiene in parts of Ethiopia, including in Addis
Ababa.>'*3% Therefore, in the study area the status of
food hygiene practices and its associated factors among
food handlers were unknown. Hence, this study aimed at
determining the level of food hygiene practices, and its
associated factors among food handlers in the Bole sub-
city (home to Ethiopians, travelers, refugees, and immi-
grants). This is crucial to provide baseline information
valuable for environmental health interventions.

Methods

A community-based cross-sectional study was conducted
in Bole sub-city, Addis Ababa, Ethiopia, between July and
December 2017. Bole sub-city is one of eight sub-cities
found in Addis Ababa, the capital of Ethiopia.

Participants of the study were food handlers who
worked in different food establishments such as Hotels
below star level, café and restaurants, bar and restaurants,
restaurants, bar snacks and ‘Menafesha bet.” Study parti-
cipants were selected using simple random sampling tech-
nique by taking the roster as sampling frame. One
participant was interviewed per food establishment.

The sample size was determined using a single popula-
tion proportion formula which took the following assump-
tions in to consideration: level of food hygiene practice of
food handlers 20.65%,'? (p = 0.2065); 5% level of sig-
nificance (a = 0.04); 4% marginal error. The final sample
size was adjusted by adding 5% non-response rate. Thus,
the sample size used in the study was t 414 food handlers.

Using standardized questionnaire and observational
checklist developed data was collected through face to face
interview and observation. There was a discrepancy between
self-reported practice and actual practice. For this reason the
observations are a more reliable means of collecting practices
data as food handlers tend to overestimate their actual beha-
viors, there by introducing social desirability bias.'> The
questionnaire was adopted from previous literature®'* is
based on a 5-point Likert scale ranging from 0 to 4. The
range of scales represents respectively options from high to
low; always, most of the times, sometimes, rarely and never.
The five scales further categorized in dichotomy as negative
and positive. Responses below or scores less than 3 were
categorized as a negative while scores 3 and 4 were categor-
ized as a positive response. Those study participants who
have scored 80% and above out of the total items related to
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food hygiene practice questions were classified as good food
hygiene practice. Data were collected by trained female data
collectors and supervised by environmental health officers.
Women in Ethiopia considered it taboo to discuss cooking
activities to men. Because of this reason female data collec-
tors were considered for data collection. In order to assure the
quality of this study, a pre-test of data collection instrument
was carried out on 5% of study population. In addition,
training was given for data collectors and supervisors.

Data entry was done by using EPI Info version 3 and
exported to SPSS version 20.0 software package for analy-
sis. Binary logistic regression was used to determine the
effect of various factors on the outcome variable and to
control confounding effects. The results were presented in
the form of tables and text using frequencies and summary
statistics such as mean, standard deviation, and percentage to
describe the study population in relation to relevant vari-
ables. The strength of association between independent and
dependent variables was made using odds ratio with 95% CI.

Operational Definition

Food hygiene practices: a process carried out by food
handlers to protect food from contamination and ensure
a safe supply of food for the consumer.

Food hygiene practice level: respondents who scored
less than 80% of their response to the total food hygiene
practice-related questions were considered as having poor
level of practices. Those who scored equal to or more than
80% were considered as having a good level of practice.

Food hygiene knowledge level: respondents who
scored less than 80% of their responses to the total food
hygiene knowledge-related questions were considered as
having a poor level of knowledge. Those who scored equal
to or more than 80% were considered as having a good
level of knowledge.

Food hygiene attitude level: the respondents who
scored less than 80% of their responses to the total food
hygiene attitude-related questions were considered as hav-
ing a negative level of attitude. Those who scored equal to
or more than 80% were considered as having a positive
level of attitude.

Results
Socio-Demographic Characteristics of

Food Handlers
In this study a total of 394 food handlers participated with
a response rate of 394 (95.17%). The majority (371;

94.2%) of the participants were female. More than half
of the food handlers, (244; 61.9%) were found to be above
20 years of age. Of the total, (347; 88.1%) has completed
primary education and above. However, only 64 (32.7%)
of food handlers took formal training about food hygiene
principles in the past year. Nearly all (364; 92.7%) of food
handlers had less than 5 years of services in food establish-
ment. The study assessed a total of 394 food establish-
ments, which includes 8 (2%) hotels below star level, 36
(9.2%) bar and restaurants, 64 (16.2%) cafe and restau-
rants, 17 (4.3%) restaurants, 220 (55.8%) bar snack, and
49 (12.5%) others (Table 1).

Knowledge and Attitude of Food

Handlers

One hundred ten (28%) and 121 (31%) of study partici-
pants were found to have good knowledge and positive
attitude towards food hygiene practices respectively.

Food Handlers’ Practice

Food hygiene practices were found to be poor in the
majority of the food handlers. In general, among the 394
food handlers who participated in the study, 108 (27.4%)
95% CI, 27 (23.1, 32.2) had demonstrated good food
hygiene practices.

Food Handlers’ Self-Reported Practices
on Food Hygiene

Improper food hygiene practices is main route of food-
borne diseases. Less than half (190; 48.3%) and 143
(36.2%) of the study participants reported that they main-
tained safe practices on hand washing and personal
hygiene respectively. Similarly, less than two-thirds (177;
44.9%) of the food handlers in our study reported that they
followed proper safe practices regarding cross-
contamination. In addition to that approximately one-
third (129; 32.7%) of food handlers reported that they
kept and cooked food at safe temperature., Furthermore,
only 97 (24.6%) food handlers stated that they were
engaged in food handling by ensuring good health prac-
tices. More than half (250; 63.45%) of respondents stated
that they had cleaned and sanitized equipment and/or
utensils and workstation by using proper procedures and
detergents. Finally, nearly all (359, 91.1%) of food hand-
lers reported that they utilized safe water and materials in

food preparation chains (Table 2).
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Table | Socio-Demographic Profile of Food Handlers in Bole
Sub-City, 2017 (n= 394)

Table 2 Food Handlers’ Self-Reported Practices on Food
Hygiene in Bole Sub-City, 2017 (n= 394)

Socio-Demographic Characteristics Frequency | Percent
Sex
Male 23 5.8
Female 371 94.2
Age (in years)
<20 150 38. 1
21-30 168 42. 6
3140 60 15.2
> 40 16 4.1
Educational status
llliterate 47 1.9
Primary 197 50
Secondary 99 25. 1
Preparatory 32 8.2
College/University completed 19 4.8
Food hygiene training received
Yes 64 16.2
No 330 83.8
Religion of respondents
Orthodox 313 79.5
Muslim 50 12.7
Protestant 21 5.3
Other specify 10 2.5
Working period (in years)
<l 205 52.2
1-5 159 40. 3
6-10 19 4.8
11-15 4 1.0l
>15 7 1.7
Marital status
Married 11 28.2
Single 274 69.5
Divorced 7 1.8
Other specify 2 0.5
Acquisition of knowledge on food preparation
Formal training 58 14.7
Observation 336 85.3
Working hours
<8 56 13.8
>8 338 86.2
In which food establishments they are working
during data collection
Hotel below star level 8 2.0
Bar and Restaurants 36 9.2
Restaurants 17 4.3
Restaurants and Café 64 16. 2
Bar snack 220 55.8
Menefesha bet 5 1.3
Migb bet 44 1.2

Food Hygiene Issues Participants’ Self-
Reported
Practices with
Regard to Food

Hygiene Issue

No %+
Hand washing safe practices 190 48.2
Personal hygiene safe practices 143 36.3
Cross-contamination safe practices 177 44.9
Cooked and Keep food at safe temperature | 129 327
Good health practices 97 24.6
Keep clean and sanitized safe practices 250 63.45
Use safe water and raw materials 359 9I.1

Observed Food Hygiene Practices and
Availability of Sanitary Facilities

Observed Food Hygiene Practices

Poor personal hygiene, cross-contamination, and time—
temperature abuse are main causes of food-borne illness.
These factors should be controlled regularly for safe food
hygiene and sanitation practices in food establishments.
During the study period, among the study participant, 85
(21.6%) of the food handlers followed safe practices of
personal hygiene, and 90 (22.8%) of food handlers were
observed using appropriate hand washing procedures. In
addition, 114 (28.9%) of study participants adhered to safe
practices regarding cross-contamination, while 101
(25.6%) of food handlers cooked food and kept at safe
temperature. Similarly, about 120 (30.45%) of respondents
maintained good hygiene of equipment, utensils and work
stations, and also more than two-thirds (290; 73.5%) of
respondents adhered to good health practices to reduce risk
to consumers. Finally less than one-third 97 (24.6%) of
participants had utilized safe water and materials (Table 3).

Availability of Sanitary Facilities

More than half of food handlers, 264 (67.0%) were working
in an establishments which had private pipe. Similarly,
approximately 86 (22%) and 118 (30%) of food handlers
handled food in an establishment having water storage equip-
ment and functional hand washing facility near the toilet area
respectively. Of the establishments which had hand washing
facility near the toilet area, approximately half (48.0%) of
hand washing facilities were without any detergents or soap
for hand washing purpose. However, all 394 (100%) of food

submit your manuscript

1864

Dove

Risk Management and Healthcare Policy 2020:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Abdi et al

Table 3 Food Handlers’ Observed Practices on Food Hygiene in
Bole Sub-City, 2017 (n= 394)

Food Establishments’
and Participants’
Observed Practices
with Regard to Food
Hygiene Issue
No %
Hand washing safe practices 90 22.84
Personal hygiene safe practices 85 21.57
Cross-contamination safe practices 114 28.93
Cooked and Keep food at safe 101 25.63
temperature
Good health practices 290 73.60
Keep clean and sanitized safe practices | 120 30.45
Use safe water and raw materials 97 24.62
Presence of water storage equipment 86 21.83
for water shortage
Presence of hand washing facilities 118 29.95
Source of water
Privately installed 264 67.00
From others sources 130 33.00

handlers handled food in institution where there were no
hand washing facilities near the kitchen area (Table 3).

Factors Associated with Food Hygiene Practices
Multi-variable logistic regression analysis reported that
good knowledge, positive attitude and presence of water
storage equipment for continues water supply in food
establishments were statistically associated factors with
food hygiene practices.

The odds of performing good hygiene practice among
food handlers who had good knowledge towards good
food hygiene practices were 3 times higher than compared
to their counterparts (AOR= 3.33, 95% CI= 1.93, 5.76).

Similarly, the likelihood of performing good food
who had
a positive attitude towards good food hygiene practices

hygiene practices among food handlers
was 4 times higher when compared to those food handlers
who had no positive attitude towards food hygiene prac-
tices (AOR= 3.9, 95% CI= 1.93, 7.87).

Furthermore, food handlers who were working in an
establishment which had water storage equipment were 2.7
times more likely to have good food hygiene practices
when compared to those food handlers who were working
in an establishment without water storage equipment
(AOR= 2.67, 95% CI = 1.38, 5.15) (Table 4).

Discussion

Poor hygiene and sanitation practice is one of the major
routes of food-borne disease transmission. To reduce/pre-
vent the burden of food-borne diseases due attention is
expected from concerned bodies on the improvement of
food hygiene and sanitation practices. For that reason, this
study provides an understanding on the status of food
hygiene practice among food handlers working in study
setting. This study shows that good food hygiene practice
was 27.4% (95% CI 23.1, 32.2). The result is consistent
with the study conducted in Gondar (30.3%).""

However, the finding is lower than other studies con-
ducted in Saudi Arabia (80.29%),'® Indonesia (90%),"
Jordan (89.4%),%° and Malaysia (59.3%).2' The discre-
pancy may be due to study area context and a difference
in study population (food handlers). The studies in Saudi
Arabia and Malaysia were conducted on the universities'
campuses, while studies conducted in Indonesia and
Jordan were conducted in health care facilities. In fact,
these facilities might have sufficient resources and appro-
priate arrangement for hygienic practices as compared to
this study area. Similarly, the educational status of food
handlers might contribute for this variation. In our study
only 38.1% of study participants attended secondary
school and above education.

Furthermore, the result of this study is also lower than
studies conducted in Mekelle (63.9%),* Dangla (52.5%),%
Dire Dawa (52.4%)** and Gamogofa (32.6).>* The differ-
ence might be due to study setting, sensitive environment,
and educational status of respondents. The study in
Mekelle was conducted on the university campus. The
institution might have enough resources and better infra-
structure which enhancwhen good food hygiene practices
as compared to this study area. Sensitivity of food to the
warm environment in Diredawa might make food handlers
curious while handling”® because foods may become
easily perishable.

According to the previous studies many factors such as
time pressure, equipment and resource availability, food
hygiene emphasis by management and co-workers, food
hygiene education and training, and environmental health
services have an influence on the ability of food handlers
to prepare food hygienically.'> The above factors have
a leaner relationship on the improvement of food hygiene
knowledge, attitude and food hygiene practice towards
food hygiene principles.'** In relation to the above infor-
mation, a recent study reported that good knowledge,
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Table 4 Selected Socio-Demographic Determinants of Food Hygiene Practice in Bole Sub-City, 2017 (n= 394)

Variables Level of Food Hygiene Practices Crude OR of 95% Cl | Adjusted OR of 95% CI
Good (n= 108) Poor (n= 286)

Age (in years)

<20 37 13 1.00 1.00

>20 71 173 1.25 (0.79, 1.99) #
Educational status

llliterate 14 33 1.00 1.00

Primary 45 152 0.7 (0.34, 1.42) 0.62 (0.21, 1.82)

Secondary 27 72 0.88 (0.41, 1.90) 0.42 (0.12, 1.44)

Above secondary school 22 29 3.51 (1.3, 9.59)* 0.96 (0.2, 4.72)
Food hygiene training received

No 76 254 1.00 1.00

Yes 32 32 3.34 (1.92, 5.81)%* 0.97 (0.14, 6.70)
Working period (in years)

<l 51 154 1.00 1.00

>| 57 132 1.31 (0.84, 2.05) #
Acquisition of knowledge on food preparation

Observation 78 258 1.00 1.00

Formal training 30 28 3.54 (1.99, 6.29)*** 2.30 (0.305, 17.38)
Types of food establishments

Hotel below star 3 5 1.00 1.00

Below Hotel 105 28I 2.80 (0.48, 11.3) #
Source of water

Buy from others 30 100 1.00 1.00

Privately installed 78 186 0.24 (0.13, 0.44)%+* #
Presence of water storage equipment

No 63 245 1.00 1.00

Yes 45 41 4.54 (2.74, 7.55)%* 2.67 (1.38, 5.15)%*
Presence of hand wash basin

No 53 223 1.00 1.00

Yes 55 63 3.43 (1.95, 6.01)*** 1.61 (0.81, 3.23)
Level of knowledge

Poor 49 235 1.00 1.00

Good 59 51 4.14 (2.59, 6.62)*** 3.33 (1.93,5.76)%**
Level of attitude

Negative 47 226 1.00 1.00

Positive 6l 60 4.89 (3.04, 7.86)*** 3.9 (1.93, 7.87)%+*

Notes: Nb. P. value (0.01-0.05) =%, P. value (0.001-0.01) = ** P. value (< 0.001) = **¥ |.00= referent groups, # = variables with P. value > 0.05 in multivariate binary logistic

regression.

positive attitude, and presence of water storage equipment
that provided a continuous water supply in food establish-
ments were positively associated variables with food
hygiene practices.

Accordingly, the odds of performing good hygiene
practices among the study participants who had good

knowledge towards good food hygiene practice was 3
times higher as compared to their counterparts. Those
who have good knowledge are assumed to have positive
attitude which is key elements for practice. This finding is
in line with other studies conducted in Mekelle’ and
Dangila.”?
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Similarly, the odds of performing good hygiene prac-
tices among food handlers who had positive attitude
towards good food hygiene practice was 4 times higher
when compared to their counterparts. Those who have
meaningful knowledge and positive attitude towards food
hygiene practice display positive behaviors.'>'*2® This
result is corroborated in the studies carried out in
Turkey,27 Gondar,17 Dire Dawa,23 and also elsewhere by
Yarrow et al.*®

Food handlers who were working in an establishment
which had water storage equipment were 2.7 times more
likely to have good food hygiene practices compared to
those who were working in an establishment which did not
have water storage equipment. The reason for this finding
might be those study participants working in food estab-
lishments which had a continuous water supply might have
better personal hygiene and sanitation practice.'?

Limitation

The limitations of this work are that some socio-demographic
variables such as income of the food handlers, supervision,
inspection, and detailed sanitary practices in the establish-
ments have not been considered. In addition, enumeration of
bacteria and other enteric pathogens were not included in this
research.

Conclusions

In conclusion more than two-thirds of study participants had
poor food hygiene practices in our study area. Poor knowl-
edge and unfavorable attitude towards food hygiene
practices and shortage of a continuous water supply in the
facilities were contributing factors for food hygiene practice.
The concerned body or relevant program manager can use this
study to improve the identified gaps through health education
program and environmental health services, such as periodic
inspections, effective enforcement of food safety regulations,
and enhancing the capacity of an authorized body.
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