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ABSTRACT

Foodborne diseases are prevalent in the hospitality industry, highlighting the
need for food handlers to be well-trained in food safety, with adequate
knowledge, attitudes, and practices. This study aims to assess these factors
among hospitality employees globally, with a specific focus on restaurant
food handlers in Ljubljana. A systematic literature review was conducted,
along with semi-structured interviews with eight food handlers in
restaurants, to explore their knowledge, attitudes and practices regarding
food safety. The results reveal that interpersonal relationships,
communication, working conditions, and salary are key motivators. However,
food safety knowledge gaps persist, particularly concerning microbiological
risks and temperature control in food handling. Despite existing training, the
transfer of knowledge to practice remains limited, primarily due to
motivational and organizational barriers. Improved food safety training,
enhanced communication, and a stronger commitment from management are
needed to address these challenges and support good practices.
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INTRODUCTION

Factors such as changing food consumption, consumer awareness and
preferences, the increase in international travel, climate change, adaptations
and changes in microbial behaviour contribute to the spread of foodborne
disease outbreaks (FBOs) [1, 2]. Foodborne diseases have a major impact on the
economy and public health as they can cause infections and intoxications that
can affect thousands to millions of people at the same time. Therefore, billions
of people around the world are at risk from potentially unsafe food [3, 4, 5].
Food contamination can occur at all stages of food production, including
slaughter, harvesting, processing, transport, preparation, distribution, storage,
handling and consumption [6].

Key elements in ensuring food safety are the development and integration of
prevention, safety and quality programmes such as good practices (GP) in food
supply chain, the Hazard Analysis and Critical Control Point (HACCP) system,
educational and training programmes (for food handlers and food business
operators), public and private food standards, with some systems being
mandatory by law and others voluntary. All stakeholders in the food supply
chain are responsible for food safety: food business operators are obliged to
establish and maintain a HACCP system that ensures food safety; the
government is obliged to provide food safety laws/regulations and a system of
official inspection; and consumers, who are the last link in the food supply
chain, must handle food according to the principles of good household practice
[4, 7, 8, 9].

Despite a high level of awareness, established prevention programmes and
safety systems, FBOs continue to occur. Food safety issues have not decreased.
According to the European Food Safety Authority (EFSA) report in 2022, for the
first time since the collection of FBO data began, the number of strong-evidence
FBOs in restaurants, pubs, street vendors, takeaway etc. exceeded that of FBOs
in a domestic setting [10]. The number of strong-evidence FBOs occurring in
restaurant or cafe or pub or bar or hotel or catering service was higher than in
2021.

Regarding EFSA FBOs report from 2023 significant share of FBOs occur in
restaurants due to unprocessed contaminated ingredient, inadequate chilling
and inadequate heat treatment, time storage/temperature abuse, cross-
contamination, water treatment failure and untreated drinking water [10]. Many
studies [11 - 27] highlights the most common food handling mistakes among
food handlers: insufficient heat treatment, insufficient temperature/time during
heat treatment, insufficient storage of food, contaminated equipment/utensils,
contaminated food, cross-contamination and insufficient/poor personal hygiene.
Visiting restaurants and eating out has become a new normal for most people
living a fast-paced lifestyle as it is a convenient way of eating. Therefore, food
handlers must be properly food safety educated and trained. They have to
develop a positive attitude and correct behaviour to ensure food safety in order
to reduce the possibility of food contamination [20 - 23].

The aim of this study is to analyse the knowledge and attitudes of hospitality
workers towards ensuring food safety, both at a global level through a
systematic literature review and in practise through a semi-structured interview
with a sample of Slovenian hospitality workers.
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MATERIALS AND METHODS

Systematic literature search

A literature search was carried out to gain an insight into the topic of previously
published research. The literature review was also used to develop and compile
the list of interview questions. Scientific literature published in English language
between 2008 and 2021 was included in the review. The literature was
searched in the following databases: ScienceDirect, Scopus and Web of Science
as well as on the relevant websites: EFSA, FDA and WHO. We performed an
advanced search for titles, abstracts and keywords to retrieve the results. The
following search terms were used: 'food safety', 'catering', 'food handler', 'food
worker', 'employee', 'practise', 'behaviour', 'attitude' and 'knowledge'.

The inclusion criteria on the basis of which the relevant studies were included in
the analysis were as follows: In all databases, we selected those scientific
journals that were thematically relevant, accessible in full text and published in
English. We excluded hits that were not thematically relevant and not written in
English. The inclusion and exclusion criteria are listed below in Table 1.

Table 1: Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Papers published in English
Papers published between 2008–2021

Full Text Available
Thematic relevance

All papers published before 2008
Papers published in other languages

Thematic inadequacy

Semi-structed interviews 

On the basis of a systematic review of the literature, we first formulated
questions for a semi-structured interview. The questions in this study were
taken from previous surveys [12, 14, 15] and were designed to assess
employees' attitudes and knowledge about ensuring food safety. Some
questions were designed independently and related to topics such as: employee
demographics (education level, gender, age, length of employment), food safety
training, knowledge of microbiological risks, cross-contamination (e.g. use of
colour- coded chopping boards and knives, separation of raw and cooked food,
storage of different foods), cold/hot chain, defrosting of food, hand hygiene, and
health status during work.

Before the interviews took place, the purpose and objectives of the study were
presented to the interviewees. The interviews were conducted in a quiet room
(e. g. break rooms). Each interview lasted 15-30 minutes. All respondents were
asked the same questions, but we added questions and sub-questions to gain a
deeper insight into the respondents ' knowledge and thinking. The order of the
questions remained the same, the course of the interview changed depending
on the information and knowledge of the respondents. The interviews were
recorded using a mobile phone and then transcribed verbatim. Respondents
took part in the interview voluntarily, and any information that could reveal the
participant identity during the interview was deleted from the interview
transcripts or made unrecognizable accordingly.
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M. Šetina, M. Jevšnik Podlesnik We ensured full data protection for the respondents. In addition, their written
consent to participate was obtained in order to record the interviews and
present the results in this paper.

Sample

The study was conducted in May and June 2022. As this is a pilot study, we used
a purposive sample of participants. Interviewees were sought from a list of
restaurants in Ljubljana and on the recommendation of a participant in the
study. Respondents were also selected according to age groups (young, middle-
aged and older). The data was collected in personal (face-to-face) interviews
using a list of questions. A total of 8 employees (seven men and one woman)
took part in the semi-structured interviews.

The willingness of the food workers to participate in the study was satisfactory,
but there were also workers who refused to participate. The unwillingness to
participate was mainly due to a lack of time.

Data analysis

After we conducted the interviews, transcribed them and checked the
transcripts. Following Vogrinec [28], we divided the data analysis into six steps:
1] processing the material, 2] determining the coding units, 3] coding, 4]
selecting and defining relevant concepts and forming categories, 5] defining the
categories and 6] forming the final theoretical formulation – theme design. 

RESULTS

Systematic literature search 

A total of 1591 papers were found. By applying time criteria, the number of hits
was reduced to 475. After reviewing the titles, abstracts and other information
about the literature, we then eliminated a further 220 hits. After a further review
of the remaining hits, we excluded another 136 of them due to inadequate
content. In the final analysis, we therefore included 20 hits that met the
purpose of the study. 

Figure 1: Diagram of the literature search and selection process
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After systematically reviewing each transcript, six main themes emerged:
personal food safety, employee satisfaction, cross-contamination, food storage,
cold and hot chain and knowledge of microbiological hazards.

Demographic data

Table 2 contains a summarised profile of the respondents who took part in the
study. All restaurants that participated in the study were privately owned. Eight
selected individuals (seven men - M and one woman – F) took part in the
interviews. According to their basic education and qualification structure, seven
of the respondents came from the hospitality industry and one from the non-
restaurant industry. All respondents had a high school education. Their mother
tongue was Slovenian. In terms of work experience, three respondents had
more than 30 years of work experience and five respondents had between 10
and 20 years. Due to the small size of the sample, the results cannot be
generalised to the entire population of main and assistant chefs in Slovenia.

Table 2: Demographic characteristics of the study respondents

Identification Gender Mother
tongue

Length of
employment

[years]

The function of
employees 

I1 M Slovenian 50 Assistant cook
and facility owner

I2 M Slovenian 20 Kitchen manager

I3 M Slovenian
3 [as a full-time

employee]
8 [as a student]

Assistant cook

I4 M Slovenian 34 Assistant cook

I5 F Slovenian 36 Assistant cook

I6 M Slovenian 14 Head chef

I7 M Slovenian 6 Head chef and
facility owner

I8 M Slovenian 29 Assistant cook

Qualitative analysis

In this section, the results are presented in more detail according to the most
important themes developed.
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Table 3: Developed themes

Personal food safety assurance

Code Category Theme 1

Training frequency

Training 

Personal food safety assurance

Training topics

HACCP system

Own evaluation of the usefulness of the trainings

Disposable paper towel

Personal hygiene and hand
hygiene 

Hand dryer

Wiping hands on apron

Usage of dedicated work clothes

Presence in or absence from the workplace Health status of employees

Checking the expiration date

Food suitability
Food that is not suitable for consumption; always

changes in color, taste and/or smell

Employee satisfaction

Code Category Theme 2

Money

Motivation 

Employee satisfaction

Working conditions

Relations with colleagues

Guest satisfaction

Employees violate food safety rules

DemotivationWorkplace tension

Low salary
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Cross-contamination

Code Category Theme 3

Color system
Changing cutting boards

Cross-contamination

Spatial separation

Color system
Changing knives

Spatial separation

Wearing gloves as an alternative to hand washing
Changing disposable gloves

Changing gloves when switching to another task

Food storage

Code Category Theme 4

Compliance with expiration dates, time and
temperature FIFO principle

Food storage

Time and temperature considerations

 Raw foods [meat]
Separation by food type 

Time and temperature considerations
 Heat-treated foods

Separation by food type

Time and temperature considerations
Vegetables

Separation by food type 

Cold and hot chain

Code Category Theme 5

Time and temperature considerations
Food defrosting   Cold and hot chain

Special room [e.g. refrigerator], containers, sink

International Journal of Sanitary Engineering Research    Vol. 17 | Issue 1 | 2024 69



M. Šetina, M. Jevšnik Podlesnik

Time and temperature considerations

Heat treatment

Cold and hot chain

Steam convection oven

Temperature check [stick thermometer]

Time and temperature considerations
 Cooling

Rapid cooling

Time and temperature considerations Reheating

Knowledge of microbiological hazards

Code Category Theme 6

Covid-19 Viruses

Knowledge of microbiological
hazardsSalmonella spp.

Bacteria
Campylobacter

Personal food safety assurance

This topic consists of four categories in which 12 codes were identified. When
discussing food safety training, respondents mostly mentioned the HACCP
system. They had mixed opinions on whether the training was useful and
whether it helped respondents to improve their food safety behaviour. Some of
the interviewees felt that participating in training had greatly helped to improve
their behaviour and attitude towards food safety and that it was useful to renew
and expand their knowledge. However, they were not entirely sure about the
frequency of training, as some attended every year, while others attended
training every five years. Some did not attend at all as they felt it was no longer
mandatory or employers did not provide training. Respondents rated the
usefulness of the training as positive, as they felt that their school knowledge
was insufficient, so the training was welcome, especially when it came to
innovation.

On this topic, respondents also mentioned the importance of personal and hand
hygiene, the state of health in the workplace and the suitability or safety of the
food itself. All respondents were provided with disposable paper towels at their
workplace to wipe their hands. Three respondents stated that they never wiped
their hands with an apron, as aprons were only used as an aid when handling hot
food and pans. Five respondents very rarely dried their hands with an apron and
only did so out of bad habit, due to the increased workload and the fast pace of
work. Respondents were aware that wiping hands on aprons was not an
example of good practise and that bacteria and dirt accumulated on the aprons.
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The respondents were unanimous with regard to personal hygiene [mainly hand
washing] in the workplace. All agreed that ensuring and maintaining an
appropriate level of personal hygiene is essential to protect food and consumer
health. Restaurant owners required and expected their chefs and other food
handlers to adhere to the prescribed instructions for personal hygiene in the
workplace, including appropriate workwear. Appropriate work clothes were
provided by employers, but beyond that it depended on the employer whether
he or she was also responsible for washing and cleaning. For some respondents,
employers took care of the work clothes, while for others, employers only
provided the clothes and employees were responsible for cleaning and care.

The respondents were not unanimous when it came to their state of health at
work. Some never came to work sick, others did, mainly to please their
superiors, and some still came to work sick because of a lack of staff.

When it came to checking the usability of food, the respondents were
unanimous. They regularly checked the expiration dates and paid particular
attention to the appearance, smell and colour of the food. They also mentioned
bacteria such as Clostridium botulinum and Salmonella. Food that they
considered inedible and spoilt was disposed of as waste. Sometimes they did
not always check the expiration dates, because it was mostly routine work.

Employee satisfaction 

This theme consists of two categories in which 7 codes were identified. The
respondents were mostly satisfied and enjoyed coming to work. Most of them
felt that money, working conditions, relationships with colleagues and guest
satisfaction as well as restaurant utilisation were important factors that
contributed to their motivation. The superiors also took care of motivation by
organising some kind of celebration or gathering several times a year
[depending on circumstances and possibilities] [e.g. New Year's party for
employees, etc.]. At work, the employees were most demotivated by unruly,
demanding customers and colleagues who did not follow the rules to ensure
food safety. Such employees were admonished by their colleagues for their
behaviour, only rarely were their superiors involved.

Cross-contamination

This theme consists of three categories in which 6 codes were identified.
Respondents were consistent in their work so that knives and chopping boards
for meat and vegetables were not changed as they were aware of the significant
risk of cross contamination. They were fairly consistent. To avoid cross-
contamination, they used a system of spatial separation and a colour system for
knives and chopping boards [yellow boards were used for chicken, red for beef
and pork, blue boards for the preparation of fish and other aquatic - seafood
dishes].

They were also consistent in their use of gloves. They reported to use
disposable gloves, which they changed regularly. When moving from one
workplace to another, the respondents reported to wash their hands thoroughly
with soap and water and then used a fresh pair of gloves. They also felt that
replacing them was a cost to the restaurant and a burden on the environment. 
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All respondents agreed on gloves and believed that the use of gloves was not a
sufficient measure to ensure hand hygiene. Gloves are used for intermediate or
step cleaning of kitchen surfaces and for dirty work [e.g. cutting onions because
of the smell, cutting beetroot because the colour of the beetroot is difficult to
wash off hands, and preparing breadcrumbs because they are difficult to
remove from hands and nails, etc.].

One of respondents pointed out that he dislikes the use of disinfectants as they
have a harmful effect on the skin. The remaining respondents had no concerns
about disinfectants and said that they had become accustomed to them during
the Covid pandemic.

Food storage

This theme consists of four categories in which 7 codes were identified. The
respondents were unanimous on theme 4. They were clear about the
importance of separating different types of food. All of them reported to store
meat separately from other foods. Vegetables also had their own place where
only vegetables were stored. Food was reported to be stored separately in
special refrigerators and freezers. They also reported that  refrigerators and
freezers were equipped with thermometers, which were regularly checked and
the temperature monitored. Respondents were not very consistent in their
knowledge of the temperatures in the cold rooms, giving values of 0° to 5°C and
around     -18°C for the freezers. Most of the respondents had never heard of the
“First In, First Out” (FIFO) storage method. After the meaning of the
abbreviation was explained to them, all respondents stated that they always
stored their food in this way. Some (especially the younger population) had
heard of FIFO in educational institutions.

Cold and hot chain

This theme consists of four categories in which 8 codes were identified.
Respondents were largely in agreement about defrosting food. Respondents
defrosted meat in portions, meaning that they only defrosted as much meat as
they expected to be consumed that day. Most respondents did not freeze meat
as they received fresh meat every day. Defrosted food was protected by foil or a
cover on work surfaces in containers and in refrigerators or cold rooms. Most
thawed the food in hot running water and overnight. They tried to avoid the
temperature zone between 5 °C and 60 °C.

Respondents were also quite unanimous when it came to the heat treatment of
food. They regularly monitored the temperature and tried not to let the
temperature fall below 60 °C. They checked the temperature with the help of
measuring devices and displays (e.g. displays on ovens etc.), but they also relied
on their experience (i.e. they knew approximately how long and at what
temperature a particular food should be processed to be safe for consumption),
and cuts of meat were checked using penetration thermometers.

Respondents approached food cooling in different ways, depending on the
available equipment resources. Some heat-treated foods were cooled with
water/a water bath or rapid cooling units (so-called cooling shockers) were
used. Then the food was stored in refrigerators.
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Respondents were unanimous about the time interval for cooling food – this
should be as short as possible (e.g. a piece of meat cools down to 5 °C in 120
minutes, etc.).

When reheating food, they emphasised that food (with the exception of soups,
which are heated to boiling) is generally not reheated and that they adhered to
the portion system. They regularly checked the temperature [which they said
should be between 60 °C and 85 °C), just as with the primary heat treatment.
They used a probe thermometer, which all respondents reported to correctly
insert into the thickest part of the meat or right next to the bone.

Knowledge of microbiological hazards

This topic consists of two categories in which 3 codes have been identified. When
it comes to knowledge of microbiological contaminants, respondents were not
consistent and had insufficient knowledge of what they themselves were aware
of. Most of the respondents had heard of Salmonella and it was also their first
choice when listing bacteria. Fewer respondents also mentioned Staphylococcus
aureus, Clostridium botulinum, coronavirus and mould.

DISCUSSION

Food safety continues to be a pressing public health issue, with thousands of
people still falling ill from foodborne diseases every year. In the EU, the number
of reported foodborne outbreaks and cases, hospitalisations and deaths were
higher in 2022 than in 2021. The number of deaths from outbreaks was the
highest ever reported in the EU in the last 10 years, mainly caused by L.
monocytogenes and to a lesser degree by Salmonella. In 2022, for the first time
since the collection of foodborne outbreaks (FBO) data began, the number of
strong-evidence FBOs in restaurants, pubs, street vendors, takeaway etc.
exceeded that of FBOs in a domestic setting  [15]. Although there are many
factors that can cause food contamination, improper food handling and
inadequate knowledge of food workers are the main source of foodborne illness
[22, 23, 29, 30]. 

A systematic literature review shows differences between the USA and the EU,
particularly in the area of salary as a motivating factor. While EU countries have
guaranteed funding to ensure that employees who are absent from work due to
illness are paid for sick leave, the US has no such system. In a system where
employees do not have paid sick leave, they will come to work sick for fear of a
financial crisis and fear of losing their jobs. However, in both EU and non-EU
member states and the US, workers are still pressurised by their managers to
come to work without regard for their health and well-being due to staff shortages
[19, 17, 20, 21, 22, 25, 16]. We came to similar conclusions in our study. Most of
the interviewees stayed home when sick, but some also stated that they went to
work out of a sense of responsibility to their superiors and because of the
pressure they were under due to staff shortages. The employees were aware that
their behaviour was not in line with good practise. They believed that they were
not alone in this practise, but they did it anyway to avoid ill-will and bad relations
in the workplace. Respondents were most motivated by good relationships with
colleagues, followed by appropriate working conditions, job satisfaction, salary,
positive superiors, deepening teamwork [team building], social events [e.g. New
Year celebrations, etc.] and guest satisfaction. Respondents were most
demotivated by colleagues who did not follow food safety rules, the work
schedule and demanding customers.
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Research has shown that many disease outbreaks are due to cross-
contamination because employees do not change their work equipment,
including gloves, when moving from one task to another. Personal beliefs, work
overload, long working hours, salary satisfaction, motivation and an appropriate
working environment are the reasons for selective abandonment of good
practises [16, 31, 21, 20, 24, 25, 30]. In the interviews, we concluded that
respondents used gloves less frequently, that they were aware that using gloves
is not a substitute for hand washing, and that they washed their hands
thoroughly before each task. Regarding the importance of cross-contamination,
all [n=8] agreed and consistently changed disposable gloves and utensils
[chopping boards, knives] when switching between tasks.

The results of scientific publications [18, 24, 32] indicate that employees lack
knowledge about defrosting food and the temperature ranges for heat treatment
of food. In our research, we also came to similar conclusions regarding the "cold
and hot chain". Respondents indicated the approximate temperature and time
values that they must adhere to when heat treating, cooling food and reheating.
Due to inadequate knowledge and equipment (e.g. equipment for rapid cooling of
food), half of the respondents (n=4) thawed frozen food incorrectly by covering it
with a lid and thawing it overnight on work surfaces. Based on the results, it is
essential to educate employees about the temperature conditions to ensure the
cold and hot chain. The focus is therefore on the need for staff training and
education.

In conclusion, we advocate that in order to avoid and prevent undesirable
employee behaviour, management must create appropriate working conditions
and relationships that have a positive influence, encourage desirable behaviour
and discourage employees from violating good practises. It is also necessary to
change management's attitude towards training, as they see it merely as a duty
that means more administrative work.

CONCLUSION

A review of scientific publications on barriers to food safety shows that there is
room for improvement, particularly in the areas of ensuring adequate personal
hygiene, training employees in food safety, motivating workers and controlling
temperatures during heat treatment of food.

In semi-structured interviews, we found that the employees carried out their
work conscientiously. They adhered to the rules of personal and hand hygiene,
did not wear jewelry on their hands, kept their nails short and unpainted, kept
their work clothes and aprons clean and maintained the cold and hot chain as far
as their premises allowed (e.g. some did not have shock devices for cooling food,
etc.). They adhered to a portioning system to avoid excessive food waste and
chilling and reheating of food. Employees were aware that they had to come to
work healthy. However, they stated that they sometimes came to work sick due
to staff shortages and pressure from superiors.

For respondents, the good relationships and good communication between
employees were the greatest motivating factors. Despite training, employees'
knowledge was insufficient. The lack of knowledge about food safety was mainly
reflected in the knowledge of microbiological risk factors, temperature
parameters (they did not know the exact temperature values) for heat treatment,
cooling, reheating and the correct way to defrost food.
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In view of the lack of knowledge, we conclude that the methods and frequency
of training are unsatisfactory. Employees are trained by external contractors
who usually only come with a PowerPoint presentation and do not provide job-
specific training with practical examples. Food business operators do not have a
proper food safety training plan or any training plan at all. Most employees also
do not know if they are trained everyone, three, five or ten years as they have
not received any training for some time.

Employees who are a risk factor because they do not follow the rules of food
hygiene must understand why it is important to carry out certain activities. It is
the responsibility of supervisors and external trainers to explain in an
understandable and interesting way how certain behaviours (e.g. hand washing,
maintaining temperature and time in hot and cold chains, etc.) can contribute to
or prevent potential risks and thus the outbreak of foodborne diseases.

To avoid and prevent undesirable food safety behaviour by employees,
managers must first and foremost create the right work environment and
attitude to positively influence, encourage and discourage employees from
improper food handling practices. Managers' attitudes towards training also
need to change, as they see it as a mere obligation with more paperwork and
administrative burden, which is not in line with the principles of a food safety
culture.

 RESEARCH LIMITATION

Due to the small and homogeneous sample located in Ljubljana, the results are
not representative and cannot be generalized to the entire population of food
handlers in hospitality sector in Slovenia. In the future, it would be useful to
include a larger sample covering different regions and demographic groups,
which would allow more representative and general conclusions on food safety
practices in the hospitality sector in Slovenia. Further research with mixed
methodology is needed, with a broader and more graphical presentation of the
problems concerned that influence the food safety aspect in hospitality sector. 

 ACKNOWLEDGEMENTS

The authors would like to express their gratitude to all food handlers who
participated in the study. 

FUNDING

This research was supported by the Slovenian Research Agency (research core
funding No. P3-0388).

REFERENCES

[1] Schirone M, Visciano P, Tofalo R, et al. Editorial: Foodborne pathogens:
hygiene and safety. Frontiers in Microbiology. 2019; [10]: 1974. DOI:
https://doi.org/10.3389/fmicb.2019.01974.

[2] Smith JL, Fratamico PM. Emerging and re-emerging foodborne pathogens.
Foodborne Pathogens and Disease. 2018; 15[12]: 737–757. doi:
https://doi.org/10.1089/fpd.2018.2493.

International Journal of Sanitary Engineering Research    Vol. 17 | Issue 1 | 2024 75

Employees are trained by external
contractors who usually only come
with a PowerPoint presentation and
do not provide job-specific training
with practical examples.

In the future, it would be useful to
include a larger sample covering
different regions and demographic
groups, which would allow more
representative and general
conclusions on food safety practices
in the hospitality sector in Slovenia.

https://doi.org/10.3389/fmicb.2019.01974
https://doi.org/10.1089/fpd.2018.2493


M. Šetina, M. Jevšnik Podlesnik
[3] WHO. Food safety. World Health Organization. 2022.  
https://www.who.int/news-room/fact-sheets/detail/food-safety (3. 10. 2022).

[4] Fung F, Wang HS, Menon S. Food safety in the 21st century. BioMed
Research International. 2018; 41[2]: 88–95. DOI:
https://doi.org/10.1016/j.bj.2018.03.003.

[5] Webb M, Morancie A. Food safety knowledge of foodservice workers at a
university campus by education level, experience, and food safety training. Food
Control. 2015; 50: 259–264. DOI: 10.1016/j.foodcont.2014.09.002.

[6] FAO. National food safety policy [2017 – 2026]. 2017.
https://leap.unep.org/countries/mv/national-legislation/national-food-safety-
policy-2017-2026 (3. 10. 2022).

[7] Faour-Klingbeil D, Todd CDE. Prevention and control of foodborne diseases
in Middle-East North African countries: review of national control systems.
International Journal of Environmental Research and Public Health. 2019;
17[1]: 70. DOI: https://doi.org/10.3390/ijerph17010070.

[8] GOV. Obveznosti nosilcev živilske dejavnosti. [Obligations of food business
operators]. 2020.  https://www.gov.si/teme/obveznosti-nosilcev-zivilske-
dejavnosti/ (2. 10. 2022).

[9] Eudace. Kaj je varna hrana in ali je hrana danes bolj varna kot nekoč?. [What
is safe food and is food safer today than it used to be?]. 2020.
https://eudace.eu/kaj-je-varna-hrana-in-ali-je-hrana-danes-bolj-varna-kot-
nekoc/ (2. 10. 2022).

[10] EFSA Journal. 2023; 21: e8442. DOI: 10.2903/j.efsa.2023.8442  
https://doi.org/10.2903/j.efsa.2023.8442.

[11] Panchal P, Bonhôte P, Dworkin MS. Food safety knowledge among
restaurant food handlers in Neuchâtel, Switzerland. Food Protection Trends.
2013; 33: 133-144.  
https://www.researchgate.net/publication/287613110_Food_safety_knowledg
e_among_restaurant_food_handlers_in_Neuchatel_Switzerland.

[12] Carpenter LR, Green A, Norton DM, et al. Food worker experiences with and
beliefs about working while ill. Journal of Food Protection. 2013; 76[12]: 2146-
2154. DOI: https://doi.org/10.4315/0362-028X.JFP-13-128.

[13] Pichler J, Ziegler J, Aldrian U, et al. Evaluating levels of knowledge on food
safety among food handlers from restaurants and various catering businesses in
Vienna, Austria 2011/2012. Food Control. 2014; 35[33]: 40. DOI:
https://ur.booksc.me/book/23047203/38cf3a.

[14] Clayton ML, Clegg Smith K, Neff R, et al. Listening to food workers: Factors
that impact proper health and hygiene practice in food service. International
Journal of Occupational and Environmental Health. 2015; 21[4]: 1-14. DOI:
https://doi.org/10.1179/2049396715Y.0000000011.

International Journal of Sanitary Engineering Research    Vol. 17 | Issue 1 | 202476

https://www.who.int/news-room/fact-sheets/detail/food-safety
https://doi.org/10.1016/j.bj.2018.03.003
http://dx.doi.org/10.1016/j.foodcont.2014.09.002
https://leap.unep.org/countries/mv/national-legislation/national-food-safety-policy-2017-2026
https://leap.unep.org/countries/mv/national-legislation/national-food-safety-policy-2017-2026
https://doi.org/10.3390/ijerph17010070
https://www.gov.si/teme/obveznosti-nosilcev-zivilske-dejavnosti/
https://www.gov.si/teme/obveznosti-nosilcev-zivilske-dejavnosti/
https://eudace.eu/kaj-je-varna-hrana-in-ali-je-hrana-danes-bolj-varna-kot-nekoc/
https://eudace.eu/kaj-je-varna-hrana-in-ali-je-hrana-danes-bolj-varna-kot-nekoc/
https://doi.org/10.2903/j.efsa.2023.8442
https://www.researchgate.net/publication/287613110_Food_safety_knowledge_among_restaurant_food_handlers_in_Neuchatel_Switzerland
https://www.researchgate.net/publication/287613110_Food_safety_knowledge_among_restaurant_food_handlers_in_Neuchatel_Switzerland
https://doi.org/10.4315/0362-028X.JFP-13-128
https://ur.booksc.me/book/23047203/38cf3a
https://doi.org/10.1179/2049396715Y.0000000011


M. Šetina, M. Jevšnik Podlesnik
[15] EFSA and ECDC (European Food Safety Authority and European Centre for
Disease Prevention and Control). The European Union One Health 2022
Zoonoses Report. EFSA Journal. 2023; 21(12): e8442. DOI:
https://doi.org/10.2903/j.efsa.2023.8442.

[16] Arendt A, Strohbehn C, Jun J. Motivators and barriers to safe food
practices: Observation and interview. Food Protection Trends. 2015; 35[5]:
365–376.
https://www.researchgate.net/publication/283774748_Motivators_and_barrier
s_to_safe_food_practices_Observation_and_interview.

[17] Rebouças LT, Santiago LB, Martins LS. Food safety knowledge and practices
of food handlers, head chefs and managers in hotels' restaurants of Salvador,
Brazil. Food Control. 2016. DOI: 10.1016/j.foodcont.2016.08.026.

[18] Angelo KM, Nisler AL, Hall AJ, et al. Epidemiology of restaurant-associated
foodborne disease outbreaks, United States, 1998–2013. Epidemiology and
Infection. 2017; 145[3]: 523–534. DOI:
https://doi.org/10.1017/S0950268816002314.

[19] Freitas de R, da Cunha, DT, Stedefeldt E. Food safety knowledge as
gateway to cognitive illusions of food handlers and the different degrees of risk
perception. The International Food Research Journal. 2019; 116: 126–134.
DOI: https://doi.org/10.1016/j.foodres.2018.12.058.

[20] Garayoa R, Abundancia C, Díez-Leturia M, et al. Essential tools for food
safety surveillance in catering services: On-site inspections and control of high
risk cross-contamination surfaces. Food Control. 2017; 75: 48 – 54. DOI:
https://doi.org/10.1016/j.foodcont.2016.12.032.

[21] Asim HS, Elnemr I, Goktepe I, et al. Assessing safe food handling
knowledge and practices of food service managers in Doha, Qatar. Food Science
and Technology International. 2019;  25[5]: 1–9.  DOI:  
https://doi.org/10.1177/1082013219830843.

[22] Disanto C, Celano G, Dambrosio A, et al. Food safety in collective catering:
knowledge, attitudes and correct application of GHP/GMP knowledge among
foodservice workers. Italian Journal of Food Safety. 2021; 9[4]: 8453. DOI:
https://doi.org/10.4081/ijfs.2020.8453.

[23] Okpala C, Korzeniowska M. Understanding the relevance of quality
management in agro-food product industry: from ethical considerations to
assuring food hygiene quality safety standards and its associated processes.
Food Reviews International. 2021; 37. DOI:
10.1080/87559129.2021.1938600.

[24] Putri MS, Susanna D. Food safety knowledge, attitudes, and practices of
food handlers at kitchen premises in the Port 'X' area, North Jakarta, Indonesia
2018. Italian Journal  of Food Safety. 2021; 10[4]: 9215. DOI:
https://doi.org/10.4081/ijfs.2021.9215.

International Journal of Sanitary Engineering Research    Vol. 17 | Issue 1 | 2024 77

https://doi.org/10.2903/j.efsa.2023.8442
https://www.researchgate.net/publication/283774748_Motivators_and_barriers_to_safe_food_practices_Observation_and_interview
https://www.researchgate.net/publication/283774748_Motivators_and_barriers_to_safe_food_practices_Observation_and_interview
http://dx.doi.org/10.1016/j.foodcont.2016.08.026
https://doi.org/10.1017/S0950268816002314
https://doi.org/10.1016/j.foodres.2018.12.058
https://doi.org/10.1016/j.foodcont.2016.12.032
https://doi.org/10.1177/1082013219830843
https://doi.org/10.4081/ijfs.2020.8453
http://dx.doi.org/10.1080/87559129.2021.1938600
https://doi.org/10.4081/ijfs.2021.9215


M. Šetina, M. Jevšnik Podlesnik
[25] Strohbehn C. Glove use in retail foodservice establishments - what
managers need to know. 2011.
https://store.extension.iastate.edu/product/Glove-Use-in-Retail-Foodservice-
Establishments-What-Managers-Need-to-Know.

[26] Constable K, Lam H. Gloves in the food industry – A white paper. HACCP
international. 2020. https://haccp-international.com/gloves-in-the-food-
industry-a-white-paper/.

[27] Rajagopal L, Strohbehn C. Observational assessment of glove use behaviors
among foodservice workers in a university dining setting: Testing a visual
intervention tool. Food Protection Trends. 2013; 33[5]: 315-324.
https://www.researchgate.net/publication/287242396_Observational_assessm
ent_of_glove_use_behaviors_among_foodservice_workers_in_a_university_din
ing_setting_Testing_a_visual_intervention_tool.

[28] Da Cunha D.T. Improving food safety practices in the foodservice industry.
Current Opinion in Food Science. 2021; 42: 127-133. DOI:  
https://doi.org/10.1016/j.cofs.2021.05.010.

[29] Vogrinc, J. Kvalitativno raziskovanje na pedagoškem področju. Ljubljana:
Univerza v Ljubljani, Pedagoška fakulteta. 2008.

International Journal of Sanitary Engineering Research    Vol. 17 | Issue 1 | 202478

https://store.extension.iastate.edu/product/Glove-Use-in-Retail-Foodservice-Establishments-What-Managers-Need-to-Know
https://store.extension.iastate.edu/product/Glove-Use-in-Retail-Foodservice-Establishments-What-Managers-Need-to-Know
https://haccp-international.com/gloves-in-the-food-industry-a-white-paper/
https://haccp-international.com/gloves-in-the-food-industry-a-white-paper/
https://www.researchgate.net/profile/Lakshman-Rajagopal
https://www.researchgate.net/profile/Catherine-Strohbehn
https://www.researchgate.net/publication/287242396_Observational_assessment_of_glove_use_behaviors_among_foodservice_workers_in_a_university_dining_setting_Testing_a_visual_intervention_tool
https://www.researchgate.net/publication/287242396_Observational_assessment_of_glove_use_behaviors_among_foodservice_workers_in_a_university_dining_setting_Testing_a_visual_intervention_tool
https://www.researchgate.net/publication/287242396_Observational_assessment_of_glove_use_behaviors_among_foodservice_workers_in_a_university_dining_setting_Testing_a_visual_intervention_tool
https://doi.org/10.1016/j.cofs.2021.05.010

