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Abstract 

Background

Food hygiene has been a global headache due to its high impact on human health 

as well as its adverse effects on socioeconomic productivity. It is important to recog-

nize the worth of food handlers’ hygienic practices at food establishments to achieve 

community health. However, little is known about food handlers’ food hygienic prac-

tice and its associated factors with the huge increment of food establishments in the 

study area.

Objective

This study aimed to assess food hygiene practices and associated factors among 

food handlers working in food establishments in Jimma City, Southwest Ethiopia.

Methods

An institution-based cross-sectional study was conducted using a simple random 

sampling technique to select a total of 316 food handlers by using a semi-structured 

questionnaire. After the interviews, hand swabs were collected and immediately 

transferred to the microbiology lab for the isolation of selected bacteria. The swab 

samples were cultured and identified using standard operating procedures. The 

data were entered into Epi Data (version 4.6.0) and exported to SPSS (version 29) 

for further analysis. Binary logistic regression was then used, with a p-value of 0.05 

considered as an associated factor.

http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0321222&domain=pdf&date_stamp=2025-05-29
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Results

The study results showed that only 28.4% of the food handlers had good food 

hygiene practices. Additionally, 45.1% of the 310 swabs collected from the hands of 

food handlers tested positive for bacterial contamination, with Staphylococcus aureus 

being the most predominantly isolated bacteria. Role as waiter (AOR = 0.48, 95% CI: 

0.23, 0.99), the type of food establishment (bar and restaurant) (AOR = 0.37, 95% 

CI: 0.15, 0.88), being negative for isolated bacteria (AOR = 2.95, 95% CI: 1.42, 6.13), 

having a positive attitude (AOR = 2.32, 95% CI: 1.13, 4.73), and having good knowl-

edge (AOR = 8.23, 95% CI: 4.03, 16.78) toward food hygiene were among associ-

ated factors of food hygiene practices.

Conclusion

The majority of food handlers were found to have poor food hygiene practices, 

indicating low adherence to proper food handling practices. Emphasis should be 

placed on delivering periodic and effective health education to improve food handlers’ 

hygiene practices.

Introduction

Food hygiene is an essential condition and measure to endorse food safety from 
farm to fork, which principally prevents microbial contamination of food at all points 
[1]. Health and productivity are enhanced by the provision of hygiene food, which 
creates an efficient platform for development and poverty alleviation [2]. Food 
hygiene became the global burning issue due to its potential role in public health 
and the need to mitigate foodborne diseases (FBDs) caused by unsafe food han-
dling practices [3]. Unsafe food practices continue to be a major cause of morbidity 
and mortality around the world, with billions of people at risk of consuming contam-
inated food [4].

According to WHO statistics of 30 April 2020 and Zanin et al., it is estimated that 
nearly one out of every ten people was ill as a result of consuming contaminated 
food items, resulting in 600 million people becoming ill each year and approximately 
420,000 of these victims dying each year [5]. FBDs are common in developed and 
developing countries due to poor food hygiene and sanitation practices [1,6]. How-
ever, Africa, Southeast Asia, and the Eastern Mediterranean are thought to have the 
highest incidence and death rates from FBDs. Additionally, WHO reported that con-
taminated food causes 1.5 billion cases of diarrhea in children each year, resulting in 
more than three million premature deaths [7]. Yet, it is expected that many illnesses 
remain underreported, as only the most severe cases are usually investigated in 
most developing countries because reliable statistics on foodborne diseases are 
unavailable because of poor reporting systems [4]. Lack of safe water, inappropriate 
food storage facilities, and poorly enforced food safety laws contribute to a higher 
prevalence of FBIs in low-income countries and food establishments [8,9].
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A meta-analytic study conducted in the USA and Ethiopia showed that many of these FBDs emerged from inadequately 
handled food in food service establishments [10,11]. The cross-contamination of cooked and raw food, uncleaned food 
contact surfaces, and poor personal hygiene are other contributing factors of poor food hygiene that cause FBD outbreaks 
[12,13]. Another meta-analytical study illustrated that a lack of food safety training, regular medical checkups, hand wash-
ing facilities, and formal education were among the factors contributing to the low prevalence of food hygiene practices 
among Ethiopian food handlers [14]. Similarly, a lack of catering facilities, such as a functional handwashing facility and 
a liquid and solid waste disposal facility, and a food hygiene awareness were associated with food hygiene practices 
[15,16]. Additionally, poor personal hygiene, which is strongly linked to poor food hygiene practices, maybe a source of 
infections and a reservoir for antimicrobial resistance genes [17].

Moreover, in addition to guarding food security, food hygiene is also a public health action area to protect consumers 
from food poisoning and FBD since unsafe foods can contain pathogenic bacteria. Staphylococcus aureus, Escherichia 
coli, Shigella, Salmonella, and Pseudomonas are among the most predominant antibiotic-resistant bacteria that cause 
food contamination and negatively affect food handlers’ food hygiene in food establishments [18–20]. Food handlers 
who do not follow safe food handling practices can potentially harbor and transmit pathogenic bacteria that can con-
taminate food items, ultimately affecting the health of consumers [21]. A previous study conducted on bacterial hand 
contamination among food handlers working in various canteens in India found that the bacteria isolated from the food 
handlers’ hands were highly associated with their hand washing habits [22]. So, it is crucial to follow hand hygiene 
instructions as part of food hygiene to prevent and control FBIs linked to food serving catering [23]

Globally, the number of food establishments has expanded due to progressive urbanization, industrialization, and 
tourism growth, which might compromise food hygiene unless strict food hygiene practices were followed [24]. Jimma City 
is a rapidly growing urban center in Ethiopia, which is not unique in experiencing a surge in the number of food estab-
lishments. Despite this significant increase in food establishments in the city, there is a lack of information on the food 
hygiene practices of food handlers working in these facilities. Food handlers play a critical role as the last line of defense 
against FBDs because they are responsible for ensuring food hygiene and safety within food establishments [25]. The 
previous study in this study setting was conducted among food handlers who worked in university student cafeterias, 
which have better infrastructure than the private food establishments that are the focus of the current study. Additionally, 
most of previous studies on food handlers’ hygiene practices did not assess bacterial hand contamination as a contrib-
uting factor, which is a key focus of this study. Therefore, the aim of this study is to assess the food hygiene practices 
and associated factors among food handlers working in food establishments in Jimma City. The study findings will inform 
appropriate interventions to address foodborne diseases (FBDs) by identifying factors linked to food hygiene practices. 
This study can also serve as a basis for further research in this field.

Methods and materials

Study setting

The study was conducted in Jimma City, Southwestern Ethiopia, 356 kilometers from Addis Ababa, Ethiopia’s capital city. The 
city is situated at latitudes ranging from 7° 40′ N to 36° 50′ E and elevations ranging from 880 to 3360 meters above sea level. 
Based on the Central Statistical Agency (CSA, 2021), Jimma has a population of 258,570, and grows by 4.9% annually. The 
Jimma city has 17 smalls administrative kebeles (Fig 1). There is a warm and humid climate in the study area, and the mean 
annual rainfall is about 1530 mm [26]. According to Jimma city Cultural and Tourism bureau, about 250 food establishments (66 
hotels, 79 bar and restaurants, 50 café and restaurants and 55 snack houses) were registered in Jimma city.

Study design

An institution-based, cross-sectional study was implemented to assess food hygienic practices and associated factors 
among food handlers working in food establishments in Jimma city.
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Study period

This study was carried out from 18 May to 24 June 2023 among food handlers working in food establishments in Jimma city.

Source and study population

All food handlers who were working in food establishments in Jimma city where source population whereas food handlers 
who had the frequent contact with food and participates in food handling operations and who were available during the 
data collection period are participants of the study. Food handlers who were unable to communicate due to a disability 
and who had skin irritation or eczema on their hands were excluded from the study. Furthermore, food handlers who had a 
disease and being on the treatment were excluded.

Sample size and sampling procedure

Sample size.  The sample size was calculated using a single population proportion formula and the assumption that 
the probability of food hygiene practices among food handlers is 27.4%, as reported by a similar previous study in the 

Fig 1.  Map of the study area, Jimma City, Southwest Ethiopia, 2023.

https://doi.org/10.1371/journal.pone.0321222.g001

https://doi.org/10.1371/journal.pone.0321222.g001
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Bole sub-city, Addis Ababa, Ethiopia [27] and by considering other assumptions: 95% confidence interval (CI) and 5% 
margin of error

n =
(Za/2)2 ∗ P(1 – p)

d2
; n =

[1.96] 2̂x0.274x0.726
[0.05] 2̂

= 301

Where n= the sample size, P = proportion of food hygiene practices, and z = z-statistics value that corresponds to the 95 
percent cut-off point in the standard normal distribution, d = marginal error. By considering a 5% non-response rate, the 
total sample size was 316.

Sampling procedure

According to the Jimma City Cultural and Tourism Bureau, about 250 food establishments (66 hotels, 79 bars and restau-
rants, 50 cafes and restaurants, and 55 snack houses) were registered in Jimma City. The bureau faced challenges in 
determining the total number of food handlers employed in the food establishments due to the lack of relevant recorded 
documents. The study population was proportionally allocated to each food establishment to obtain a representative sam-
ple size. Then, after a list of all food establishments was obtained from this bureau, a simple random sampling technique 
was used. Then, a current list of food handlers was obtained from the manager or owner of the selected food establish-
ment, and a proportional allocation was made based on the number of food handlers. Finally, a food handler was ran-
domly chosen by using a lottery method from the cooker and waiter in the presence of one or more other food handlers, 
using their roster as a sampling frame. As a result, 83 food handlers from the hotels, 100 food handlers from bar and 
restaurants, 63 food handlers from café and restaurants, and 70 food handlers from snack houses were selected (Fig 2).

Study variables

Dependent variable.  The outcome variable of this study was food hygiene practices, which is taken as binary (“1” 
good food hygiene practices or “0” poor food hygiene practices) based on food handlers practice on food hygiene.

Independent variable

Socio-demographic factors (sex, age, marital status, educational status and year of service), working position, type of food 
establishments, knowledge of food hygiene practices, attitude towards food hygiene practices and bacterial hand contami-
nation of food handlers.

Operational definitions

Food establishments.  Establishments that engaged in providing food and drinking services to virtually large groups of 
people. These establishments include hotels, bars, restaurants, cafeterias, and snack houses [28].

Food handlers.  anyone who work in food establishments and who serve/prepare food or who had frequent contact 
with a food material.

Food hygiene practices.  a process that food handlers carried out to protect food from contamination and make sure 
it’s safe for consumers [29].

For the purpose of dichotomous scores from hygiene practice, attitude and knowledge were converted to percentage 
and 70% were used as cutoff point.

Food hygiene practice.  Food handlers who had scored less than or equal to 70% of their responses to the total food 
hygiene practice-related questions were considered to have a poor level of practice. Those who scored more than 70% 
were considered to have a good level of practice. In other words, food hygiene-related questions were measured with a 
five-point Likert scale that was reversed for some negative statements/questions to check the validity of the respondents’ 
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responses. The range of possible scores is 8–40, with higher scores above 30 (more than 70%) representing a good food 
hygiene practice.

Food hygiene knowledge.  Food handlers who had scored less than or equal to 70% of their responses to the total 
food hygiene knowledge-related questions were considered to have a poor level of knowledge. Those who scored more 
than 70% were considered to have a good level of knowledge.

Food hygiene attitude.  Food handlers who had scored less than or equal to 70% of their responses to the total food 
hygiene attitude-related questions were considered to have a negative level of attitude. Those who scored more than 70% 
were considered to have a positive level of attitude.

Bacterial isolates.  are types of strains identified through a series of procedures and investigations in the laboratory 
from hand swab samples containing a mixed population of bacteria that may have the potential to cause food-borne 
disease [30,31].

Data collection techniques and procedures

Data collection.  The data on food hygiene practices and associated factors was collected by face-to-face interviews 
using pre-tested semi-structured questionnaires. A Questionnaire was developed from WHO [32] guidelines on safe 

Fig 2.  Schematic diagram of the sampling frame for food hygiene practices among food handlers working in food establishments, in Jimma 
City, Southwest Ethiopia, 2023.

https://doi.org/10.1371/journal.pone.0321222.g002

https://doi.org/10.1371/journal.pone.0321222.g002
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food handling and after reviewing relevant literature [27,33–36]. The questionnaire consists of four parts, which include a 
total of 31 items: 7 questions on the socio-demographic characteristics of food handlers, 8 food hygiene practice-related 
questions, 9 food hygiene knowledge-related items, and 7 items on food handler’s attitude toward food hygiene practice. 
“S2 Annex II” After the interview, participants were asked to provide hand rinse samples in a sterile test tube for bacterial 
analysis.

Laboratory procedures

Before/after starting any meal preparation activity, after hand washing as usual (if any), the participant’s hands were sam-
pled for bacterial testing. There was no advance notice, and extra hand hygiene was not permitted during the collection 
of hand rinse samples. To collect samples, sterile cotton swabs (Puritan low-lint cylindrical tip) were prepared and dipped 
into sterile test tubes containing saline. Samples from each participant’s hand contents were collected from all over the 
hand by rubbing cotton swabs in a moistened state [37]. Swabs were collected with the help of a swab stick, which had 
sterile cotton buds soaked in 0.85% of 5 ml of saline solution. Thereafter, the tubes were labeled and put into a cold box 
(<4°C) and transported to the Microbiology laboratory at Jimma University for analysis within 4 hours of collection [38].

Then, for the confinement of S. aureus, swabs obtained from the hands of participants were refined quickly on mannitol 
salt agar (MSA). Whereas for the confinement of gram-negative microscopic organisms, swabs obtained from the hands 
of participants were refined onto MacConkey agar (Difco), Salmonella-Shigella agar (SSA) (Oxoid), and after that was 
incubated at 37°C for 24 hours. The colony of microscopic organisms developed on the media was recognized by the 
morphology of its colonial and a battery of biochemical tests like a response on catalase, oxidase, Simmon citrate, ure-
ase, indole generation, Kliger Iron agar, motility, and gas and hydrogen sulfide (H2S) generation [39–41]. Accordingly, the 
general laboratory flow chart for bacterial isolate was amended as shown in (Fig 3).

Data quality management

Questionnaires were translated into a local language (i.e., Amharic and Afan Oromo) for data collection and retranslated 
back into English upon data collection completion to ensure data quality. Before the actual data collection, the questionnaire 
was designed correctly and pre-tested in the nearby town of Agaro in the Jimma zone by taking 5% of the total sample size 
of study participants to ensure the clarity and reliability of the survey tools. The necessary correction was made to ensure 
completeness before data gathering and entry. The accuracy of a sample of completed data was verified, and data was 
entered twice and compared. Furthermore, it was checked for outliers, and proper handling of missed values was executed.

The data collectors received a two-day training on the study’s objective, significance, information confidentiality, 
respondent’s rights, and interview techniques. Four environmental health officers and a microbiologist were involved in 
data collection and laboratory tasks respectively, with an additional MSc in environmental health serving as a supervisor. 
Throughout the data collection process, the principal investigator and supervisor closely monitored the process, ensuring 
completeness and providing intensive supervision. During the laboratory analysis, SOP was strictly followed to ensure 
the quality of the laboratory’s analysis. All instruments used were routinely inspected for proper functionality, and quality 
control was maintained using reference strains of S. aureus (ATCC 6538) and E. coli (ATCC 25922) that were obtained 
from Jimma University microbiology laboratory. Subsequently, 5% of the batch was incubated at 35–37 °C overnight, and 
bacterial growth was monitored to ensure the culture media were sterile. Any media that depicts any microorganism’s 
growth was discarded.

Ethical approval and Informed consent

Ethical clearance was obtained from the Institutional Review Board of Jimma University Institute of Health with Ref. No: 
JUIH/IRB/354/2023. Following approval letter, a written official letter of cooperation was given to the Jimma city cultural 
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and tourism bureau and corresponding food establishments. Informed written consent was obtained from all participants 
after explanation of the purpose of the study and procedure of sample collection. Then, respondents were described to 
and guaranteed that the data collected was treated with utmost privacy, hence it was the duty of the investigator. Partici-
pation was fully voluntary and we explained them that they could withdraw participation and asking any question not clear 
at any time of the interview were the rights they have. “S1 Annex I”

Data entry and analysis

The collected data was compiled, checked for any inconsistencies and missed values, coded, and entered using 
Epi-data version 4.6.0 software, then exported into SPSS Statistics (Version 29.0.1.0) and for data analysis. By run-
ning frequencies and crosstabs, missing values were cleaned from the data. Cronbach’s alpha was used to assess 
the tools’ reliability which was 0.76 for the outcome variable. Descriptive analysis was conducted to describe the 
frequencies, percentages, mean and standard deviation. To evaluate the degree of relationship between indepen-
dent and dependent variables, an odds ratio with a 95% CI was used. At a p-value of less than 0.05, an association 
was declared statistically significant. The adjusted model’s fitness was assessed using the Hosmer and Lemeshow 
goodness-of-fit test. The findings were presented in text as a percentage, odds ratio (OR), tables, and charts.  
“S3 Supplementary Data”

Fig 3.  Laboratory flowchart for bacterial isolation from food handlers’ hands working in food establishments, in Jimma City, Southwest Ethio-
pia, 2023.

https://doi.org/10.1371/journal.pone.0321222.g003

https://doi.org/10.1371/journal.pone.0321222.g003
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Results

Socio-demographic characteristics of food handlers

A total of 310 food handlers participated in this study, with a response rate of 98.1%. Almost three-fourths (73.9%) of the 
participants were female. The mean age of the participants was 23.8 years (SD = 6.12), and nearly half (49.7%) were 
between the ages of 20 and 30. Approximately two-thirds (64.5%) of the participants were single in terms of their marital 
status, and only 16.2% had attended high school or above. In terms of food handlers’ experience, more than half (61.3%) 
of the respondents had worked for less than two years (Table 1).

Knowledge of food handlers towards food hygiene

Most of the study participants (87.7%) knew that germs could grow on unclean cutting boards. In contrast, one third of 
them (33.9%) knew that the health status of workers should be evaluated before employment. Moreover, the overall 
knowledge of food hygiene practices among food handlers was found to be 31.9% (Table 2).

Attitude of food handlers towards food hygiene practice

Less than one-third (28.7%) of participants strongly agreed that long and painted fingernails could contaminate food with 
foodborne pathogens. Additionally, nearly half (49.0%) of food handlers agreed that safe food handling is an essential part 

Table 1.  Food handlers’ socio-demographic characteristics in food establishments in Jimma City,  
Southwest Ethiopia, 2023 (n=310).

Characteristics Category Frequency(N) Percent (%)

Sex Male 81 26.1

Female 229 73.9

Age <= 20 115 37.1

21–30 154 49.7

31–40 34 11.0

> 40 7 2.3

Marital Status Single 200 64.5

Married 98 31.6

Divorced 11 3.5

Widowed 1 .3

Educational Status Can’t read and write 11 3.5

Primary education 119 38.4

Secondary education 130 41.9

Diploma and above 50 16.1

Year of Service < 2 190 61.3

2–4 80 25.8

5–7 29 9.4

> = 8 11 3.5

Role Cooker 160 51.6

Waiter 150 48.4

Food Establishment Hotel 82 26.5

Bar and Restaurant 98 31.6

Cafeteria and Restaurant 62 20.0

Snack House 68 21.9

https://doi.org/10.1371/journal.pone.0321222.t001

https://doi.org/10.1371/journal.pone.0321222.t001
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of their job responsibilities. However, overall, only 33.5% of food handlers had a positive attitude toward practicing food 
hygiene (Table 3).

Food hygiene practice of food handlers

Only nearly one-third (30.3%) of food handlers use gloves when handling ready-to-eat food or preparing food. Additionally, 
more than half (60.0%) of the respondents admitted to attending their routine work when they had a cold (Table 4).

Level of food hygiene practice

Overall, among all respondents, less than one-third (28.4%), with a 95% CI of [23,33] of study participants had good 
food hygiene practices. In contrast, nearly three-quarters (71.6%) of them demonstrated poor food hygiene practices 
(Fig 4).

Isolation of bacteria on hand of food handlers

A total of 310 food handlers’ hand swab samples were taken and examined for the presence of selected bacteria. Nearly 
half (45.2%) of the study participants tested positive for one or more bacterial hand contaminants. A total of 224 bacteria 

Table 2.  Knowledge of food handlers toward food hygiene practices in food establishments in  
Jimma City, Southwest Ethiopia, 2023 (n=310).

Knowledge related characteristics Response

Yes No

Know about food borne disease transmission due to contaminated food 191(61.6) 119(38.4)

Improper handling of food could pose health risks to consumers 279(90.0) 31(10.0)

Know food prepared in advance reduces the risk of food contamination 269(86.8) 41(13.2)

Know germs can be found on cutting board 272(87.7) 38(12.3)

Contaminated foods always have some change in color, odor or taste 203(65.5) 107(34.5)

Know health status of workers should be evaluated before employment 105(33.9) 205(66.1)

Know use of safe water for cooking purpose can reduces FBDs 190(61.3) 120(38.7)

Know vectors (like fly, rats and cockroaches) lead for food contamination 286(92.3) 24(7.7)

Know hand drying is as important as to hand washing during food handling 239(77.1) 71(22.9)

#Numbers in the parentheses shows corresponding percentage

https://doi.org/10.1371/journal.pone.0321222.t002

Table 3.  Attitude of food handlers toward food hygiene practice in food establishments in Jimma City, Southwest Ethiopia, 2023 (n=310).

Attitude Related Characteristics Response

Strongly agree Agree Undecided Disagree Strongly
Disagree

Improper food storage is dangerous to health 50(16.1) 180(58.1) 62(20.0) 18(5.8) 0(0.0)

Frequent hand-washing during food preparation is worth the extra time 63(20.3) 136(43.9) 82(26.5) 28(9) 1(0.3)

Keeping working surfaces and utensils clean reduces the risk of illness 85(27.4) 193(62.3) 27(8.7) 4(1.3) 1(0.3)

Keeping raw and cooked food separate prevent illness 89(28.7) 159(51.3) 41(13.2) 20(6.5) 1(0.3)

Safe food handling is an important part of your job responsibilities 64(20.6) 152(49.0) 72(23.2) 20(6.5) 2(0.6)

Important to throw away foods that have reached their expiry date 137(44.2) 129(41.6) 28(9) 15(4,84,8) 1(0.3)

Long and painted fingernails could contaminate food with foodborne pathogens 89(28.7) 118(38.1) 54(17.4) 48(15.5) 1(0.3)

https://doi.org/10.1371/journal.pone.0321222.t003

https://doi.org/10.1371/journal.pone.0321222.t002
https://doi.org/10.1371/journal.pone.0321222.t003
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were identified on the hands of the study participants, with S. aureus being the most predominantly isolated. However, 
bacteria were not isolated from the hand swabs of more than half (54.8%) of the study participants (Fig 5).

Isolated bacteria and its associated factors

There was a statistically significant correlation between the frequency of isolated bacteria and the experience of a food 
handler at a P-value of < 0.05. Accordingly, the bacterial isolation from the hands of food handlers showed significant 
associations with their work experiences as food handlers (X2 = 68.47, DF = 3, P = 0.00). The isolation rate of bacterial 
hand contaminant was lower (17.5%, 10.3%, and 18.2% among food handlers who served for 2–4, 5–7, and above eight 
years, respectively, while it was higher (63.7%) among food handlers who had served for less than two years (Table 5).

Moreover, there is a significant association between the level of food hygiene practices and the rate of bacterial isola-
tion from the hands of food handlers (X2 [1] = 30.288, P = 0.000). The isolation rates of bacteria from hand swabs were 
relatively higher among the study participants, with 122 (87.1%) having poor levels of food hygiene practices compared 
to the 18 (12.5%) participants with good levels of hygiene practices (Fig 6). However, there is no significant relationship 
between bacterial isolation from food handlers’ hands and the participants’ role, sex, age, educational status, or marital 
status in the current study.

Table 4.  Food hygiene practices among food handlers working in food establishments in Jimma City, Southwest Ethiopia, 2023 (n=310).

Hygiene practice related characteristics Response

Always Most of the times Sometimes Rarely Never

Always use clean and separate cutting boards for raw and ready-to-eat food 142(45.8) 126(40.6) 19(6.1) 23(7.4) 0(0.0)

I don’t work when I have diarrhea 4(1.3) 102(32.9) 97(31.3) 101(32.6) 6(1.9)

Use water storage equipment in this food establishment 106(34.2) 136(43.9) 46(14.8) 18(5.8) 4(1.3)

I don’t wear any kind of bracelets during food serve/preparation 33(10.6) 137(44.2) 58(18.7) 76(24.5) 6(1.9)

I don’t keep cooked meal at room temperature for more than 4 hours 19(6.1) 152(49) 74(23.9) 59(19) 6(1.9)

Wear gloves when you handle ready to eat food 12(3.9) 94(30.3) 112(36.1) 83(26.8) 9(2.9)

Always wash your hand with water and soap after using the toilet 97(31.3) 182(58.4) 26(7.7) 5(1.6) 0(0.0)

I don’t work when I have cold 3(1.0) 38(12.3) 69(22.3) 186(60) 14(4.5)

https://doi.org/10.1371/journal.pone.0321222.t004

Fig 4.  Overall food hygiene practices of food handlers working in food establishments in Jimma City, Southwest Ethiopia, 2023 (n=310).

https://doi.org/10.1371/journal.pone.0321222.g004

https://doi.org/10.1371/journal.pone.0321222.t004
https://doi.org/10.1371/journal.pone.0321222.g004
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Factors associated with food hygiene practices

The backward (LR) variable selection method was used in the multivariable logistic analysis to declare associated factors 
with food hygiene practices of food handlers working in food establishments in Jimma City (Table 6).

Accordingly, the presence of isolated bacteria on the hands of food handlers was among significantly associated factors 
with food hygiene. Food handlers who tested negative for isolated bacteria were 2.95 times more likely to have good 
food hygiene practices than those who tested positive. This study also showed a significant association between working 
position (cooker or waiter) and food hygiene practices. Accordingly, food handlers who worked in service positions were 
0.48 times less likely to have good food hygiene practices as compared to those who had been working as a cooker (AOR 
= 0.48, 95% CI: 0.230, 0.989).

Similarly, the odds of performing good food hygiene practices were about 84% less likely among food handlers who 
worked in snack houses as compared to food handlers who worked in hotels. In other words, food handlers who worked in 
snack houses were 0.16 times less likely to perform good food hygiene practices compared to food handlers who worked 
in hotels. Additionally, this study revealed that participants’ attitudes were significantly associated with good food hygiene 
practices. Food handlers who had positive attitudes were 2.32 times more likely to have good food hygiene practices than 
those who had negative attitudes toward food hygiene. Furthermore, food handlers who had good knowledge of food 

Fig 5.  Types of bacteria Isolated from hand swap samples of food handlers working in Food Establishments in Jimma City, Southwest Ethio-
pia, 2023 (n=310).

https://doi.org/10.1371/journal.pone.0321222.g005

Table 5.  Isolated bacteria among food handlers and its associated factors in food establishments in Jimma City, southwest Ethiopia, 
2023(n=310).

Variable Presence of Isolated Bacteria Pearson χ2 & asymptotic Sign (2 sided)

Positive Negative

Work experience as food handlers X2 (3) =68.465
P=.000< 2 121(63.7) 69(36.3)

2–4 14(17.5) 66(82.5)

5–7 3(10.3) 26(89.7)

> = 8 2(18.2) 9(81.8)

#Numbers in bracket shows percentage, P(P-value), X2 (Chi-square), DF= degree of freedom

https://doi.org/10.1371/journal.pone.0321222.t005

https://doi.org/10.1371/journal.pone.0321222.g005
https://doi.org/10.1371/journal.pone.0321222.t005
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hygiene were 8.23 times more likely to have good food hygiene practices than their counterparts (AOR = 8.23, 95% CI: 
4.026, 16.778) (Table 6).

Discussion

Food hygiene has become a global issue of concern, particularly in developing countries like Ethiopia, due to its potential 
link to public health[3]. It is imperative to recognize food handler hygiene practices to ensure food hygiene, which, in turn, 
safeguards food security and community health. So, this study assessed food handlers’ hygienic practices and associated 
factors in food establishments in Jimma City.

This study illustrated that only 28.4% with a 95% CI of [23,33] of study participants had good food hygiene practices. 
This finding is in line with the survey conducted in Arba Minch town (32.6%) [42] and Addis Ababa Bole sub-city (27.4%)
[27]. However, the finding of this study was lower than other studies conducted in Gondar (46.7%) [33], Debre Markos 
town (54%) [43], Egypt (56.3%) [44] and Indonesia (90%) [45]. This discrepancy may be due to study setting, food cultural 
differences, and a difference in the educational status of respondents. In this study, only 16.1% of food handlers attended 
high school and above. The study in Indonesia was conducted in healthcare facilities, and the survey in Gondar was done 
in the institution (university). Compared to the current study, these facilities might have sufficient infrastructure and appro-
priate management practices that may foster good hygienic practices [46]. It might also be linked to inequitable sanitary 
and premises conditions among food establishments, which can contribute to food handler’s poor adherence to food 
hygiene practices [47].

Similarly, our finding on food handlers hygiene practices was also lower than the studies conducted in Fiche town 
(50.5%) and Northwest Ethiopia (49.8%) [48]. This variation may be due to the difference in cutoff point, study period 
and a participant’s sociodemographic (year of service as a food handler). In our case, more than half (60%) of study 
participants served for less than two years, which could have contributed to these differences. Another reason could 
be study by Alamneh et al.[48] was conducted during the COVID-19 outbreak, which was in an era of escalation in 
awareness-raising campaigns on the promotion of handwashing, and the overall hygiene adopted had a significant 
impact on food hygiene [49].

Fig 6.  Bacteria Isolated from food handlers’ hands working in food establishments in Jimma City, Southwest Ethiopia, by food hygiene prac-
tice level, 2023 (n=310).

https://doi.org/10.1371/journal.pone.0321222.g006

https://doi.org/10.1371/journal.pone.0321222.g006
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Our study revealed that food handlers who work as waiters are less likely to practice good food hygiene than those 
who work as cookers. This finding is comparable to a study by Alamneh et al. [48] that showed a significant association 
between food hygiene practice and working position. Possible reasons for this difference include the fact that cookers 
are expected to have more knowledge and experience in food hygiene and that they work in a more controlled environ-
ment than waiters [44]. Additionally, our study found that food handlers who worked in hotels were more likely to practice 
good food hygiene than those who worked in other types of food establishments (bars and restaurants, restaurants and 
cafeterias, and snack houses). The possible reason might be that the hotel may provide a more conducive environment 
for workers that promotes their food hygiene practices [15]. Another possible explanation is that hotels may have more 
supportive management practices that encourage good food hygiene practices [50].

Table 6.  Multivariable binary LR analysis and associated factors with food hygiene practice of food handlers working in food establishments 
in Jimma City, Southwest Ethiopia, 2023(n = 310).

Variables Level of Food Hygiene practice COR of 95% CI AOR of 95% CI

Poor Good

Role of participants

Cooker 101 59 1 1

Waiter 121 29 0.434(0.262, 0.718) * 0.48(0.230,0.989) *

Age of participants

20 and under 99 16 1 1

Above 20 123 72 3.622(1.982, 6.619) ** ≠

Experience(year) of participant

<2 159 31 1 1

2-4 44 36 4.196(2.338, 7.532) ** ≠

5-7 12 17 7.266(3.158, 16.716) 
**

>=8 7 4 2.931(0.809, 10.619)

Educational status

Can’t read and write 11 4 1 1

Primary education 94 23 0.673(0.196, 2.306) ≠

Secondary education 94 34 0.995(0.297, 3.335)

Diploma and above 23 27 3.228(0.904, 11.522)

Type of food establishments

Hotel 39 43 1 1

Bar and Restaurant 76 22 0.240(0.122,0.471) ** 0.37(0.152,0.881) *

Cafeteria and Restaurant 48 14 0.247(0.121,0.506) ** 0.35(0.138,0.884) *

Snack House 59 9 0.123(0.055,0.277) ** 0.16(0.057,0.436) **

Presence of isolated bacteria

Positive 122 18 1 1

Negative 100 70 4.744(2.652, 8.487) ** 2.95(1.420,6.134) **

Level of attitude

Negative 175 31 1 1

Positive 47 57 6.85(3.977,11.785) ** 2.32(1.134,4.730) *

Level of knowledge

Poor 187 24 1 1

Good 35 64 14.25(7.883, 25.752) 
**

8.23(4.026,16.778) 
**

NB: CI=Confidence Interval, 1 = reference category, [* = P-value (0.01–0.05), ** = p-value (<0.01)] (significant variables), ≠ = variables with p-value 
>0.05(insignificant) in multivariate binary logistic regression (backward LR).

https://doi.org/10.1371/journal.pone.0321222.t006

https://doi.org/10.1371/journal.pone.0321222.t006
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This study also found that food handlers with positive attitudes towards food hygiene were 2.32 times more likely to 
have good food hygiene practices than those with negative attitudes. This finding is consistent with previous studies con-
ducted in Bole sub-city, Northwest Ethiopia, and a meta-analytic study, which all found a significant association between 
attitude and hygiene practice [10,27,51]. Food handlers’ attitudes substantially affect their food hygiene practices, and 
food handlers who have good attitudes are assumed to have good knowledge, which is the foundation of good food 
hygiene practices [44]. Food handlers’ level of food handling practice is influenced by their attitude, which is a proximal 
component in converting food hygiene into observable action [52].

Moreover, this study illustrated that food handlers with good knowledge of food hygiene were more likely to have good 
food hygiene practices than those with poor knowledge. The odds of performing good food hygiene practices were 8.23 
times more likely among food handlers with good knowledge of food hygiene than those with poor knowledge. This finding 
is consistent with previous studies conducted in Debre Markos [43], Dangila town [53], and Gondar city[54] and Nigeria 
[55]. The possible explanation is that food handlers with a good understanding of food hygiene principles are more likely 
to follow and practice these principles in their daily tasks. However, this finding was inconsistent with the study conducted 
in Gondar [33] and the Addis Ababa, Yeka sub-city [56], which found no association between knowledge and food hygiene 
practices.

Furthermore, our study demonstrated a significant association between the presence of isolated bacteria and food 
hygiene practices. Accordingly, the likelihood of good food hygiene practices among food handlers who were negative for 
isolated bacteria was 2.95 times more likely than those who were positive for isolated bacteria. This finding was consistent 
with a study conducted in South Africa [57]. Food handlers are in close contact with food, and their hands are potential 
sources of contamination, which in turn affects food hygiene and causes food-borne illness [58,59]. Our finding implies a 
high probability of transmission of pathogenic bacteria from food handlers’ hands to food substances or equipment during 
meal preparation and serving.

In this study, S. aureus (46.9%) and Salmonella (9.4%) were among the highest and lowest isolated bacteria on the 
hands of food handlers, respectively. Regarding isolated S. aureus, our finding aligns with a previous study from Iran that 
reported S. aureus as the most (46%) common pathogen isolated from food handlers [30]. However, this result is higher 
than previous studies from the same study area(Jimma) that reported a lower rate of S. aureus [60] and Solapur city of 
India [22]. This variation could be because S. aureus is the exact pathogenic bacteria included in the inhabitant microflora 
of the skin, and nearly half of healthy people carry S. aureus in the anterior nostrils of the nose [61]. Another possible 
explanation could be the differences in the food handled/served since the community food establishments served various 
foods compared to those in institutions.

In the current study, the prevalence rate of E. coli in the hands of food handlers was 13.6%. This finding is comparable 
to the study conducted by Assefa et al. [62], which showed that the prevalence of E. coli is 10.9%. The isolation of E. coli 
displays the potential of fecal-oral transmission of pathogens, which indicates a lack of compliance with hand hygiene 
practices and a recent history of fecal contamination among food handlers [63].

The prevalence of pseudomonas was found to be 19.4% in our study. This finding is inconsistent with an earlier study 
in Iran, which reported a lower rate of pseudomonas from food handlers’ hands [30]. This disparity may be due to the type 
of food they serve since food items with high moisture contents (such as raw meat, dairy, fresh fruits, and vegetables) are 
the main potential source of pseudomonas unless strict food handling practices are followed [64]. Another reason could 
be pseudomonas has a wide range of temperature preferences for growth, and it can contaminate and spoil both ordinary 
and refrigerated food products, putting food handlers at risk [65].

Our findings from laboratory analysis also showed that among 310 food handlers who participated in the current study, 
9.4% and 10.7% were positive for salmonella and shigella, respectively. This finding is higher than that of the study 
conducted by Assefa et al. [62] and Awol et al. [66]. This variation could be due to the study setting and differences in 
sociodemographic profile. Another reason is that the study by Assefa et al. was carried out on campus, and most of the 



PLOS One | https://doi.org/10.1371/journal.pone.0321222  May 29, 2025 16 / 19

study participants were well educated and trained as compared to the current study, which may positively affect their hand 
hygiene practice. Overall, bacteria were not isolated from the hand swabs of more than half (54.8%) of the study partici-
pants. A possible reason could be due to the fact that the food handlers practiced hand hygiene (rubbing with alcohol or 
hand washing with soap and water) before a test was conducted, which can reduce bacterial hand contamination [67]. 
However, this study was not without limitations. One of the findings of this study is that it investigated self-reported food 
hygiene practices. Respondents may have been hesitant to provide answers that reflect negatively on themselves or their 
food establishment, which could have introduced bias. Additionally, due to resource constraints, G. lamblia and E. histolyt-
ica were not studied and an antimicrobial susceptibility test was not conducted for the isolated bacteria.

Conclusion

The findings of this study clearly revealed that majority of food handlers had poor food hygiene practices. Nearly half of 
the study participants tested positive for pathogenic bacteria on their hands, which indicated that they did not adhere 
to proper food handling practices. Good knowledge, positive attitudes, work in cooking positions, working in hotels and 
negative for potential foodborne bacteria on the hands of food handlers were among the associated factors of good food 
hygiene practices. Emphasis should be placed on good food hygiene practices by enhancing food handlers’ knowledge 
and attitudes through training, as this is a critical method to achieving compliance with food hygiene practices. Jimma 
Cultural and Tourism must ensure compliance of food hygiene practices as the first criterion before issuing work permits 
for food establishments.
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