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Abstract

Background: Proper food hygiene is very important to prevent foodborne diseases, which cause
an estimated 600 million illnesses globally and 700,000 deaths in sub-Saharan Africa yearly due
to improper handling, weak regulations, and inadequate training.

Objective: This study aimed to assess the food safety compliance status and identify associated
factors within the small-scale food establishments of Debre Berhan city, Ethiopia.

Methods: An institution-based cross-sectional study was used on 624 food handlers selected
through multi-stage sampling. Data were collected using structured, interviewer-administered
questionnaires and direct observations and entered in EpiData, v. 4.6.2 for analysis by SPSS, v.
27. Factors associated with food hygiene practices were identified using multivariable logistic
regression. Model fitness was verified using the Hosmer-Lemeshow test. The strength of
associations was reported using the Adjusted Odds Ratios in 95% Confidence Intervals, at p <
0.05 statistical significance.

Results: Among 634 recruited food handlers, 624 completed the study (98.4% response rate).
The participants were predominantly female (75.9%), single (61.4%), literate (96.8%), and under
the age of 30 (55.6%). They exhibited safety and risk perceptions (87.2%) and safety attitudes
across essential domains (> 65%). However, only 60.6% demonstrated acceptable food hygiene
practices. Multivariable analysis revealed that safe practice execution was strongly driven by
institutional factors. Significant positive associations were identified for internal managerial
supervision (AOR = 6.00; 95% Cl: 3.89, 9.24), the physical availability of personal protective
equipment (AOR = 3.95; 95% Cl: 2.54, 6.16), and formal food hygiene training (AOR = 2.90; 95%
Cl: 1.79, 4.70).

Conclusion: Despite a high safety risk perception and favorable attitudes, the food handlers had
a gap in the execution of good food hygiene practices. Getting consistent managerial supervision,
protective equipment, and formal hygiene training improved their safety practices,
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Introduction

Food hygiene practices are intended to reduce biological
vulnerabilities in food through safe, clean processes (1). Ensuring
food hygiene from manufacture to consumption is an
indispensable public health measure to prevent potential health
hazards (2, 3), as consuming unsanitary food causes millions of
illnesses and numerous deaths annually (4). Globally, the World
Health Organization has revealed that foodborne ilinesses affect
1 in 10 people each year (5, 6), culminating in 600 million
illnesses and 420,000 deaths annually (2). This crisis also
imposes a huge economic burden, costing developing nations
USD 110 billion every year (7). The burden of foodborne illness
is particularly severe in developing countries, where food
contamination causes 10-20% of disease outbreaks (8). In sub-
Saharan Africa alone, foodborne diseases kill around 700,000
people annually (9). In these countries, poor food hygiene in food
establishments is mainly caused by a lack of good governance,
weak safety regulations, and low environmental sanitation (10).
Moreover, food infections are highly linked to improper handling,
incorrect storage, and poor personal hygiene (11-14). In Ethiopia,
foodborne diseases cause significant health and economic
problems (15, 16), with poor food hygiene acting as the main
causes of illnesses (17). Although most Ethiopians eat at small-
scale food establishments, only some consumers perceive
contamination risks (18). Basically, food contamination occurs
following improper food handling practices (19), where the health
and hygiene statuses of food handlers act as the primary factors
(20-22). Most food poisoning outbreaks also result from poor
hygiene (23, 24). This risk occurs in public eateries due to poor
knowledge and negative attitudes of workers toward food
handling (25). Several complex factors affect the behavioral
practices of handlers within small-scale food establishments (14,
26-29). Despite the public health risks posed by Debre Berhan's
rapid urbanization and industrialization, food handling practices
and their determinants within the city's expanding small-scale
food sector remain poorly understood and require close
monitoring. This study, therefore, addresses this gap by
evaluating food handlers' compliance with safety standards and
identifying the main factors that influence their practices. By
generating evidence-based insights, the study also enables
policymakers, public health officials, and local stakeholders to
design targeted, effective interventions that directly improve
safety standards, to mitigate foodborne risks, and ensure
consumer safety.

Materials and methods

Study area and period: Located 130 km northeast of Addis
Ababa, Debre Berhan is home to 218,259 residents across five
sub-cities and 39 kebeles. This study was conducted in February,
2025, targeting the city's 303 small-scale food establishments.

Study design: We surveyed food handlers at small-scale food
establishments in Debre Berhan City using a cross-sectional
design.

Inclusion criteria: The study included all active food handlers
who fulfilled the eligibility criteria in the selected establishments.
Exclusion criteria: Food handlers who worked for less than two
weeks at the establishment, who were under the age of 18 and
critically ill or unable to communicate at the time of data collection
were excluded.

Sample size: We used the single-population proportion formula,
assuming a 51.2% prevalence of food hygiene practices, to
calculate the sample size (26). Then it was adjusted to 634 by
adding a 1.5 design effect for adjusting that single population
baseline to account for the multistage cluster design (16), a 5%
margin of error, Z = 1.96 and a non-response rate of 10%.

Sampling technique: A multistage sampling technique was
employed to select the study participants. In this design, sub-
cities and small-scale food establishments constituted the primary
and secondary sampling units, respectively, while individual food
handlers served as the final sampling units. From a total of 303
small-scale food establishments registered with the City’s Trade
and Industry Office, 90 establishments were selected using a
systematic random sampling, utilizing the official registry
database as a sampling frame. The total sample size (N = 634)
was then allocated proportionally to each of the 90 selected
establishments based on their respective number of employed
food handlers. Finally, a lottery method was used to select
individual respondents within each establishment.

Data collection procedure: Data were collected via face-to-face
interviews using a structured, interviewer-administered
questionnaire adapted from validated peer-reviewed literature.
The tool was divided into sections capturing: socio-demographic
characteristics, institutional/managerial ~ factors, and the
knowledge, and attitudes of food handlers about food safety. A
direct observation using a checklist was also used to collect data
about the execution of food safety practices.
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Operational definitions

Food hygiene practice: The behaviors and activities of food
handlers during preparation, handling, and storage that were
assessed using 23 binary questions (0 = No, 1 = Yes),
categorizing overall scores as poor (<60%) or good (= 60%) (26).
Food Hygiene Knowledge: The awareness of food handlers that
was assessed using 24 binary questions covering food handling
principles, foodborne illness prevention, and personal hygiene
where total scores were graded as poor (< 70%) or good ( =270%)
knowledge (26).

Attitude toward food hygiene: Refers to handlers' beliefs and
perceptions which were evaluated using 22 questions on the
Likert scale (1 = Strongly Disagree to 5 = Strongly Agree), graded
as unfavourable (<70%) and favourable ( =270%) (26).
Small-Scale Food Establishments: Business institution
including hotels, cafeterias, restaurants, snack houses, and juice
bars that provide food and beverage services for breakfast, lunch,
dinner, to customers having a capital of 50,001-500,000 ETB
(27).

Data quality assurance: The structured questionnaires were
organized in English, and then translated into the local language
(Amharic), and back-translated by a language expert to ensure
consistency. Data collection was carried out by six trained BSc
Public Health professionals and monitored by two senior public
health supervisors and the principal investigator. A pre-test was
conducted on 5% of the total sample size in a neighboring town to
verify the clarity, validity, and reliability of the tool then minor
modifications were made accordingly.

Data processing and analysis: After completeness and
formatting were checked manually, data were entered into
EpiData version 4.6.2. Then the dataset was exported to SPSS
version 27 for statistical analysis. Data normality was verified for
continuous variables. Multicollinearity among independent
covariates was assessed using the Variance Inflation Factor, with
a cutoff threshold set at < 10. Bivariable logistic regression was
used to screen potential factors that had an association with a p-
value < 0.20 to enter into the final multivariable logistic regression
model to control for confounding effects. Model fitness was
confirmed using the Hosmer-Lemeshow goodness-of-fit test (p >
0.05). The strength of associations was reported using Adjusted

Odds Ratios in a 95% Confidence Intervals, with statistical
significance defined at p < 0.05.

Ethical considerations: This study was conducted after an
ethical clearance was obtained from the institutional review board
of Asrat Woldeyes Health Science College, Debre Berhan
University. Each participant was provided with an informed
consent before the data collection. Participant anonymity was
preserved throughout the study to assure confidentiality

Results

Socio-demographic characteristics: Among 634 recruited food
handlers, 624 completed the study (98.4% response rate).
Majority were female (75.9%), single (61.4%), and had completed
primary education (88.3%). The monthly income for 88.1% of the
participants exceeded 2000 ETB. Regarding employment
structure, 73.1% worked on a contract basis. Remarkably, 56.7%
the food handlers had never received formal training about food
safety (Table 1).

Characteristics of food establishments: Internal managerial
oversight and external monitoring by regulatory bodies were
consistently established across more than half of the surveyed
establishments, standing at 56.9% and 55.3%, respectively.
Although a majority of kitchens were equipped with piped water
(58.4%), hand-washing facilities (63.6%), and personal protective
equipment (61.9%), most of the establishments lacked dedicated
rooms for food handlers (72.1%). Furthermore, a critical hygiene
deficit was evident in the supply of cleaning agents, with nearly
two-thirds of the establishments failing to provide basic soap or
detergent for sanitation (Table 2).

Food safety knowledge: Overall knowledge of handlers on food
safety was dichotomized into Good (= 70%) or Poor (< 70%).
Participants demonstrated high knowledge levels regarding safety
and risk perception (87.2%), standard sanitation procedures
(86.7%), and general foodborne illnesses and professional
responsibilites  (83.2%). However, the lowest area of
understanding was personal hygiene and workplace dress, where
25.2% of handlers exhibited inadequate knowledge (Table 3).
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Table 1. Socio-demographic characteristics of food handlers in small-scale food establishments of Debre
Berhan, Ethiopia, 2025 (N=624)

Variables Categories N %
Sex Male 150 241
Female 474 75.9
Age <25 246 39.4
25-29 101 16.2
>=30 277 444
Education Illiterate 20 3.2
Primary school 551 88.3
College and above 53 8.5
Work experience (years) <2 202 32.4
2t04 187 30.0
5to7 184 29.5
>7 51 8.2
Monthly income (ETB) <2000 74 11.9
>2000 550 88.1
Type of employment Permanent 168 26.9
Contract 456 731
Marital status Single 383 61.4
Married 197 31.6
Divorced 35 5.6
Separated 9 14
Food hygiene training Yes 270 43.3
No 354 56.7
Food hygiene attitudes

Participants exhibited a positive attitude towards food safety, with almost all (99.4%) strongly agreeing on hand-washing after visiting
the restroom and over 70% agreeing on the importance of safe food storage, clean utensils, and basic training on food safety. On the
other hand, workplace restrictions on wearing watches and jewellery during food preparation showed the highest rate of disagreement
(29.4%) (Table 4).
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Table 2: Profiles of small-scale food establishments in Debre Berhan city, 2025 (N=624)

Assessment Domains Categories N %
Internal supervision by managers Yes 355 56.9
No 269 43.1
Regular supervision by the regulatory body Yes 345 55.3
No 279 447
Dedicated food handler room Yes 174 27.9
No 450 72.1
Soap or detergent Yes 231 37.0
No 393 63.0
Pipe water in the kitchen area Yes 364 58.4
No 260 41.6
Availability of hand-washing facilities Yes 397 63.6
No 227 36.4
Availability of personal protective equipment Yes 386 61.9
No 238 38.1

Table 3: Knowledge status of food handlers working in small-scale food establishments in Debre Berhan, Ethiopia, 2025 (N=624)

Assessment Domains Knowledge status of the study participants
Yes % No %

General awareness (food hygiene, foodborne iliness, food safety training, 519 83.2 105 16.8

medical checkup, responsibility)

Safety and risk perception (contamination, food storage, washing hands, 544 87.2 80 12.8

hygiene of workplaces and utensils, risk of sneezing or coughing)

Personal hygiene and attire (Wearing gowns, protective clothing and shoes, 467 74.8 157 25.2
no use of rings/jewelry, not to handle foods with cuts or wounds)

Sanitation and handling procedures (use of towel for dish drying, hand 541 86.7 83 13.3
washing after a latrine and touching dirty materials, use of hot water, soap and
detergents, use of clean, well-covered containers)

Food safety practices
Food hygiene practice was evaluated using binary questions (0 = No, 1 = Yes), and categorized based on the average scores they got

during direct observation as ‘good practice’ (= 60%) and ‘poor practice’ (<60%). The food handlers showed operational compliance in
hand-washing (62.2%), protective attire utilization (62.1%), and storage sanitation (61.2%) evidenced by uniform proportions, averaging
60.6%. However, the lowest rate of behavioral adherence was seen in the health status and medical checkup compliance domain,
where 43.1% of the handlers were unsuccessful in meeting regulatory requirements. Moreover, a substantial and consistent margin of

safety negligence exceeding 37% was documented across all evaluated hygienic categories (Table 5).
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Table 4: Attitude of food handlers towards hygiene practices in small-scale food establishments, of Debre Berhan, Ethiopia, 2025
(N=624)

Attitude status, Likert scale

Strongly Strongly
Assessment Domains disagree N Disagree N Neutral Agree agree

(%) (%) N (%) N (%) N (%)
Wash hands and ensure good hygiene 0 (0) 7 (1.1) 26 (4.1) 289 (46.3) 302 (48.4)
before touching food.
Food handlers must wash hands after a 0 (0) 0 (0) 0 (0 4 (0.6) 620 (99.4)
latrine visit.
No jewelry or watches during food 0 (0) 184 (29.4) 168 (27) 229 (36.7) 43 (6.9)
handling.
Improper food storage is a health hazard. 25 (4) 24 (3.8) 90 (14.4) 402 (64.4) 83 (13.3)
Cleaning utensils and surfaces is 44 (7.1) 61 (9.8) 54 (8.6) 340 (54.4) 125 (20.1)
important for food safety.
Food handlers' health and medical safety 21 (3.4) 57 (9.1) 72 (11.5) 360 (57.7) 114 (18.3)
affect hygiene.
Responsibility and professional training 9 (1.4) 31 (4.9 172 (27.6) 352 (56.5) 60 (9.6)
are vital.

Table 5: Food hygiene practices of handlers, in small-scale food establishments of Debre Berhan, Ethiopia, 2025 (N=624)

Assessment Domains Yes No

N % N %
Hand-washing practices 388 62.2 236 37.8
Protective clothing and professional appearance 387 62.1 237 37.9
Food contact surfaces and storage sanitation 382 61.2 242 38.8
Health status and medical checkup compliance 355 56.9 269 43.1

Factors associated with food hygiene practices

Multivariable logistic regression analysis revealed that internal managerial supervision was the strongest independent factor of good
hygiene practices; where supervised handlers had six times higher odds of compliance compared to unsupervised peers (AOR = 6.00;
95% Cl: 3.89, 9.24). The physical availability of personal protective equipment was also associated with almost four-fold increase in
operational compliance (AOR = 3.95; 95% Cl: 2.54, 6.16). Additionally, formal food hygiene training significantly improved the chance
of proper practice execution (AOR = 2.90; 95% Cl: 1.79, 4.70) (Table 6).
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Table 6: Factors influencing food hygiene practices of food handlers working in small-scale food establishments of Debre Berhan,

Ethiopia, 2025 (N = 624)

Factors Food hygiene practice =~ COR (95% Cl) AOR (95% CI)
g
2 Good Poor
©
O
Training on food hygiene practice Yes 192 78 3.36 (2.37, 4.75) 2.90 (1.79,4.70)*
No 150 204 1
Availability of personal protective Yes 247 81 6.45 (4.54, 9.15) 3.95 (2.54, 6.16)"
equipment No 95 201 1
Supervision by internal managers Yes 264 91 7.10 (4.98, 10.13) 6.00 (3.89, 9.24)*
No 78 191 1

Notes: *-significant at p-value < 0.05

Discussion
Although the food handlers demonstrated high cognitive

readiness as evidenced by strong safety and risk perception
(87.2%) and predominantly positive attitudes toward food hygiene
(> 65% across essential domains), the awareness was not fully
converted into behavior (practice). Overall, 60.6% of the food
handlers had acceptable safety practices, though there were
clear gaps in proper hand-washing, wearing protective clothing
consistently (62.2%), and getting regular medical checkups
(56.9%). The compliance rate documented in this study aligns
with earlier reports from Dangla (10), Mettu and Bedelle (16),
Debre Markos (26, 30), towns of Ethiopia. It was higher than
findings reported from other Ethiopian localities, including Gondar
(46.7% - 49%) 2,19 (2, 5), Fiche (50.5%) (8), Debark (40.1%) (9),
Addis Ababa (27%-44%) (14), Woldia (46.5%) (25), East and
West Gojjam (49.8%) (26), Dire Dawa (29.9%) (31) and Gedeo
zone (31.5%) (32). It also exceeds the rates reported from
Uganda (46.9%) (29), Nigeria (37%) (33), and Somaliland
(47.7%) (34). Nevertheless, the compliance rate falls slightly
below that of a report from Asosa (North West Ethiopia) (67.8%)
(35). These inconsistencies in food safety practices might

originate from variations in study designs, sample sizes, varying

local infrastructure, and different socio-cultural backgrounds.
Moreover, differences in operational cutoff metrics used by
researchers to evaluate food handling benchmarks (range 60% to
80%) (9, 14, 26, 32, 35) might contribute to the discrepancies. In
this study, we adopted the 60% threshold to align with the
benchmark that most African studies frequently use.

According to our multivariable analysis, providing the handlers
with food hygiene training tripled the likelihood of maintaining
acceptable food handling practices. This finding is in line with
previous regional reports (19, 25, 31, 34). The result highlights
that formal food safety training, along with preexisting knowledge,
enhances risk internalization and reduces procedural ambiguity.
Similarly, handlers who used personal protective equipment
including hairnets, masks, and aprons had four times higher odds
of upholding safe hygiene practices, which is in agreement with
patterns reported from Northwest and South Ethiopia (26, 32).
Wearing personal protective equipment not only avoids cross-
contamination but also reminds handlers to stay clean and
professional consistently. Working under managerial inspections
with in the establishments could increase executing proper food
hygiene protocols six times compared to the unsupervised
counterparts, which is in line with findings from several
developing urban settings (16, 26, 31, 32, 34, 35). This is
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because regular monitoring (supervision) creates accountability
and triggers the handlers to apply safety knowledge in the daily

acceptable practices.

Limitations of the study: Our study has some limitations,
including unable to prove cause-and-effect relations due to the
design we used, overestimated compliance because of self-
reported bias, and lack of a standard global benchmark to
compare our results with additional global studies.

Conclusions: Although food handlers in the study area had good
safety knowledge and attitudes, their hygiene practices were
limited by poor kitchen infrastructure. Getting formal food safety
training and use of protective equipment improved safety
executions among the study participants. Moreover, regular
supervision by internal managers was the strongest factor for
food safety practices. Overall, food handling safety compliance in
Debre Berhan city was moderate and comparable to patterns of

other cities of Ethiopia.
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