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ABSTRACT
This study is conducted to determine the meat purchase, storage, handling or preparation, and personal hygiene
practices of consumers living in Istanbul and their level of knowledge on food safety practices. A questionnaire was
sent to 830 consumers, who were responsible for primary shopping and cooking in their households. Participants
achieved a certain score with their responses to the statements in the questionnaire. The difference between the
sociodemographic characteristics of the participants and their scores was determined by independent samples t-test
and one-way ANOVA. A significant difference was observed in participants' knowledge scores about meat purchasing
and carrying, storage and preparation practices and gender (p<0.05). In addition, participants' meat purchase and
carrying practices information scores were significantly influenced by monthly income while storage and preparation
information scores were significantly affected by the age of participants (p<0.05). An insignificant difference between
the personal hygiene and socio-demographic parameters was observed (p>0.05). By considering these results, it is
recommended to prepare questionnaires and interviews to reveal the status of applications for measuring food safety
information of consumers in other regions of Turkey, and planning preventive measures to eliminate risks in future
studies.
Keywords: Food safety, Red meat, Poultry meat, Knowledge, Practices, Consumer

Tüketicilerin Ev Ortamında Et Tüketimi Konusundaki Gıda Güvenliği Bilgi, Tutum ve
Uygulamaları
ÖZ
Bu çalışma, İstanbul’daki tüketicilerin et satın alma ve taşıma, depolama, hazırlama ve kişisel hijyen uygulamaları ile
gıda güvenliği bilgi düzeylerini belirlemek amacıyla yapılmıştır. Anket, hanelerde birincil alışveriş ve yemek yapma
sorumluluğunu üstlenen 830 tüketiciye gönderilmiştir. Katılımcılar ankette yer alan ifadelere verdikleri yanıtlarla belirli
bir puan almıştır. Katılımcıların gıda güvenliği bilgisindeki puan farklılıklarının sosyo-demografik parametrelerden
etkilenip etkilenmediğini araştırmak için ANOVA ve t testleri kullanılmıştır. Katılımcıların et satın alma ve taşıma,
depolama, hazırlama ve kişisel hijyen uygulamaları hakkındaki bilgi puanları ile cinsiyet arasında anlamlı bir fark
gözlemlenmiştir (p<0.05). Ayrıca katılımcıların et satın alma ve taşıma uygulamaları bilgi puanları aylık gelir
faktöründen; depolama ve hazırlama bilgi puanları yaş faktöründen önemli ölçüde etkilenmiştir (p<0.05). Kişisel hijyen
ve sosyo-demografik parametreler arasında anlamlı bir farklılık bulunmamıştır (p<0.05). Bu sonuçlar dikkate alınarak,
gelecekte yapılacak çalışmalarda Türkiye'nin diğer bölgelerindeki tüketicilerin gıda güvenliği bilgilerinin ölçülmesine
yönelik uygulamaların durumunu ortaya çıkarmak ve riskleri ortadan kaldıracak önleyici tedbirlerin planlanması için
anket ve görüşmelerin hazırlanması önerilmektedir.
Anahtar Kelimeler: Gıda güvenliği, Kırmızı et, Kanatlı eti, Bilgi, Uygulamalar, Tüketici
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INTRODUCTION

fungal toxins and Trichinella have been reported to
cause disease only in foods prepared in the home
environment [8, 10, 15]. As noted in this report that
since there is no enforceable regulation for notification
of foodborne diseases to a specific institution in Turkey,
it is thought that data on foodborne diseases is wrong
[16].

The food supply chain refers to a chain that reaches
from farm to table. In this chain, consumers are the last
segment that comes into contact with food. Food safety
is of great importance in terms of the health and
economy of consumers and professionals in the foodservice sector of all countries [1]. It is the responsibility
of the regulator authorities to regulate the food-service
sector on food safety, but it is the consumer's
responsibility to ensure the right conditions at home [2].
From this point of view, food safety knowledge and
practices have an important effect on the emergence of
foodborne diseases [3, 4].

The emergence of foodborne diseases causes social
and economic losses on communities and health
systems [17, 18]. It is reported that the economic cost of
foodborne diseases in the United States can be as high
as 80 billion USD [19]. It is clearly seen that
investigating the causes, determining risk factors and
higher risk groups has become an important
requirement to prevent these adverse effects caused by
foodborne diseases [20].

The basis of ensuring foodstuffs is suitable to the
consumers’ consumption, and to protect them from
foodborne diseases based on good hygiene practices in
purchasing, preparation, cooking and storage processes
[5]. Bryan [6] determined errors in the food preparation
process as; contamination of cooked foods with raw
foods, insufficient heat treatment applications, reheating
the cooked food, food production with poor quality raw
material, and not storing food at the proper temperature.
In
addition,
cleaning
practices
(handwashing,
dishwashing, using dishcloths, cleaning work surfaces)
are also important practices that may pose a risk in
foods if not appropriately [7, 8].

A lot of research has been done to determine their level
of knowledge about food processing, consumption,
storage, and personal hygiene practices of food
processors, consumers and students, and their
demographic factors (ethnicity, gender, age, income and
various consumer characteristics) affecting them. In
their researches, Walker et al. [21] examined those
working in food businesses in the UK; Bas et al. [22],
those working in the food business in Turkey; Jevšnik et
al. [4], those working in food businesses in Slovenia;
Tokuc et al. [23], those working in the hospital foodservice in the province of Edirne in Turkey; AbdulMutalib et al. [24], those working in restaurants in
Malaysia; Sani and Siow [25], those working in the food
business at Kebangsaan University in Malaysia; Moreb
et al. [26], food processors in the Republic of Ireland;
and Osaili et al. [27] examined food safety information,
attitudes, and practices of food-service staff in hospitals
in Jordan. Badrie et al. [5] evaluated consumers in
Trinidad, West Indies; Unusan [28], evaluated
consumers who have primary responsibility for
preparing food in Konya in Turkey; Sanlier [29]
evaluated the young and adult consumers in Ankara in
Turkey; Kennedy et al. [30] evaluated consumers in
Dublin in Ireland; Langiano et al. [31], evaluated
consumers in the Cassino region of Italy; Farahat et al.
[32] evaluated Saudi female consumers; Cheng et al.
[33] evaluated consumers in Beijing urban areas in
China; Liu and Niyongira [34] evaluated consumers in
Nanjing and Beijing in China; Odeyemi et al. [35],
evaluated consumers in developing countries in Asia
and Africa; Okour et al. [20] evaluated consumers in
Jordan; Bolek [1] evaluated attitudes, food safety
knowledge, and practices about the food safety of
consumers in the province of Istanbul in Turkey.
Ozilgen [36] evaluated Turkish university students;
Lazou et al. [37] evaluated Greek university students;
Ovca et al. [38] evaluated students in Slovenia; Hassan
and Dimassi [39] evaluated Lebanese university
students; and Marklinder et al. [40] evaluated the
knowledge, attitudes, and practices of university
students in Sweden about food safety. These studies
show that although food employees, consumers and
students are generally aware of their personal hygiene
needs, they have lack of knowledge or no knowledge
about basic food hygiene (cross-contamination, critical

With the report published by the World Health
Organization (WHO), it has been reported as a global
problem that, one out of every 10 people become ill
because of consuming contaminated foods [9]. In
addition, according to the statistics indicated in the
report published by the European Food Safety Authority
(EFSA) and European Center for Disease Prevention
and Control (ECDC) in 2018, one-third of foodborne
diseases occur in homes. According to these studies, it
is stated that consumer practices in homes have an
important effect on increasing the number of foodborne
diseases [10, 11, 12]. According to EFSA [13],
consumer applications that cause the emergence of
foodborne diseases are identified as especially crosscontamination, storage time, insufficient heat treatment,
and storage under unfavorable conditions. Flynn [14]
reports that these diseases are mostly caused by
improper applications such as insufficient heat treatment
and poor hygiene.
In the report published by EFSA and ECDC [10], it is
stated that 60% of foodborne diseases that could be
registered (643 diseases, 12.7% of total food-borne
diseases) and the causes of which can be proved, are
composed of foods of animal origin. It has been
observed that meat and meat products (poultry, pork,
beef, sheep and other unspecified red meat and
products) cause the highest rate of disease
(approximately 32%) among animal origin foods.
Subsequently, there are seafood (approx. 28%), eggs
and products (approx. 27%), and milk and products
(about 13%). It is stated that Salmonella is the most
critical pathogen bacterium in disease formation due to
the wrong applications of consumers regarding meat
and meat products, and Clostridium Botulinum and
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temperatures of hot or cold ready-to-eat foods, storage
conditions, etc.). Some studies in Turkey show that food
employees and consumers have a low level of
knowledge [1, 22, 23, 29]. On the contrary, although
there is a high level of food safety knowledge of the
participants, there are also studies where there is a
general awareness and lack of knowledge in food safety
practices [28]. For this reason, it is stated that there is
an urgent need to increase the awareness of food safety
and to provide regular training in this field to increase
the food safety knowledge levels of employees and
consumers and to reduce the risks of foodborne
diseases [4, 22, 26, 27]. In addition, government and
related organizations are recommended to use mass
media such as TV or broadcast and internet to provide
more information to consumers on food safety [1, 33]. In
some studies, it has been determined that food
employees and consumers have excellent knowledge,
attitude and good practices, although they have
deficiencies in food safety [24, 25]. In addition to these,
although meat and meat products are deemed as the
riskiest product group that may cause disease among
foods prepared in the home environment; studies on this
important subject are limited [15, 16, 41-44].

The ethical consent required to collect research data
was obtained with the decision of Sakarya University of
Applied Sciences ethics committee, dated 9 November
2020 and numbered 26428519/044.

Instrument
In this study, the scale used as a data collection tool is
an adapted version of the scale used by Mol et al. [2] in
their research on seafood safety. The questionnaire was
prepared to determine the demographic characteristics
of the participants (gender, age, education, income),
food processing practices (red and poultry meat
purchasing, carrying, storage and processing practices)
and personal hygiene habits. A five-point Likert Scale
was used in the questionnaire, and negative
expressions were coded reciprocally, and the scoring of
these expressions was done reciprocally. The
knowledge level score range for food safety practices is
ranged between 5 and 25 for "meat purchasing and
carrying" and "storage" practices; ranged between 6 and
30 for "meat products processing" applications; ranged
between 2 and 10 for "personal hygiene" practices. The
internal consistency reliability test was made between
the expressions of the research scale, and the
Cronbach Alpha (α) value was determined as 0.802.
According to the studies in the literature, its reliability
was determined at an acceptable good level [46]. There
were also questions to determine where the participants
bought meat products, how they store them, how they
are defrosted, how long they keep them in the
refrigerator and freezer, and how long they wash their
hands.

The purpose of this research is to examine consumers'
food safety knowledge and practices which claimed
responsibility for food preparation in the home
environment in Turkey. According to Turkish Statistical
Institute [45] data, it is thought that Istanbul represents
an important part of Turkish consumers because its
population is determined as 15.519.267 and it is the
most populous city in the country. Meat and meat
products are considered as the most important risk
group that causes food diseases worldwide. Based on
this, it is aimed to examine the information of consumers
living in Istanbul about buying meat, storing, preparing,
and personal hygiene for processing food in the home
environment.

Statistical Analysis
All data obtained within the scope of the study (n = 830)
were analyzed using SPSS software (version 22.0,
SPSS Inc., Chicago, IL, USA). Frequency analysis was
used to determine the response percentage of
respondents in each category. To determine the
analysis management to be used in the difference
analysis, the normality test was conducted initially. As a
result of the normality analysis, Skewness and Kurtosis
values of the scale-related data were determined
between -1 and +1 (Skeness-0.408 / Kurtosis 0.508).
Values in this range indicate that the data is normally
distributed [47]. For this reason, parametric (t-test and
one-way analysis of variance) tests were applied to
determine food safety information scores and sociodemographic differences. ANOVA and t test were
applied. The significance level was accepted as p<0.05
for all statistical comparisons [48]. Tukey multiple
comparison test, which is one of the Post-Hoc analyzes,
was used to compare food safety information scores
between groups that showed significant differences as a
result of ANOVA analysis.

MATERIALS and METHODS
Research Design
This research was carried out to determine food safety
perceptions and food processing practices of those who
take responsibility for preparing food in the home
environment. In the study conducted between MarchApril 2020, 830 randomly selected consumers living in
Istanbul were interviewed. Participants were randomly
selected from those who prepare meals at home at least
once a day and take primary shopping responsibility for
their homes.
Participants were informed about the purpose of the
study and asked if they would like to take part in a
questionnaire on the safety of meat products in food
preparation at home. Initially, all potential participants
asked through their social media accounts, "Are you the
person who is responsible for shopping and cooking at
home?" and a questionnaire was applied to those who
gave a positive answer.

RESULTS and DISCUSSION
Characteristics of Respondents
Demographic characteristics of the participants
according to their gender, age, educational background,
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Purchase and Transportation

and income are given in Table 1. 70% of the interviewed
consumers were women, 53.5% were between the ages
of 20 and 30, 50.8% have university degrees, and
55.4% were not working. A significant number of the
respondents were identified as women, and the number
of non-working participants was found quite high.
Because most of the respondents were housewives who
not working and were responsible for the preparation of
meals.

Ensuring food safety is an important process that begins
with the purchase of raw materials for the product to be
prepared [2]. Applications of consumers in purchasing
meat products and transporting them to home are given
in Figure 1.

Table 1. Socio-economic and demographic characteristics of the participants
Demographic characteristics
Category
Frequency (N)
Female
581
Gender
Male
249
<20
81
20-30
444
Age group
31-40
106
41-50
122
>50
77
Secondary school or less
125
Education
High school
283
University
422
Not working
460
≤337
76
338-439
89
Monthly income ($)
440-586
69
587-733
58
734 and higher
78

Percent (%)
70.0
30.0
9.8
53.5
12.8
14.7
9.3
15
34.1
50.8
55.4
9.2
10.7
8.3
7.0
9.4

Figure 1. Practices of consumer during purchase and transportation
As a result of the longer breaks in the cold chain,
pathogenic microorganisms can multiply rapidly and
reach unacceptable levels, and this poses an important
health risk for consumers [49]. More than half of the
participants (56.1%), who are knowledgeable in this
regard, stated that they bought meat products at the end
of the shopping process. However, 19.2% of consumers
did not find it important to buy meat products at the
latest while shopping. The fact that many members of
society know that meat is easily perishable, and this is
one of the most important reasons for this situation.
Similar findings were found in the studies performed in
the literature. In their research, Moreb et al. [26] stated

that 78.1% of consumers in Ireland; Gong et al. [50]
36.7% of consumers in China; Hassan and Dimassi [39]
59.7% of consumers in Lebanon; Lazou et al. [37]
55.3% of consumers purchase the products that should
be kept cold at the end of the shopping process. In
addition, 74% of the participants stated that when they
buy meat products in shopping, they immediately go
home. Likewise, Hessel et al. [51] stated that 72.3% of
the participants brought chicken meat straightly home
and cooled them within 30 minutes after purchasing.
The Food Safety and Inspection Service (FSIS) of the
United States Department of Agriculture recommends
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that raw meat and seafood be transported in separate
bags from other foods to prevent the broth from dripping
into other foods during carrying [52]. Most of the
participants (75.5%) do the right practice by stating that
they strictly participate in the transport of meat products
in separate bags from other foods. Karabudak et al. [16]
stated that 4.8% of the participants use cooler bags
while 15.2% use different bags for meat while carrying
meat. Also, Mol et al. [2] determined that 66.1% of the
participants carried it separately from other foods when
they bought fish.

increase level. There was a significant difference
between participants who do not work and whose
income is up to $ 440, and participants with an income
of more than $ 440 (p<0.05).
In addition to the questions in Figure 1, the participants
were asked where they bought meat products most
frequently. 61.1% of the participants stated that they
bought meat products from the butchers in their
neighborhood, 31.9% stated that they bought them from
the supermarket, and 7% from any butchers. Hessel et
al. [51] stated that 98.6% of the participants bought
chicken products from supermarkets or butchers.
Contrary to these values, Mol et al. [2] determined the
26.1% of participants buying fish from the supermarket
and stated that most of the participants neglected this
important detail. Consumers want to choose a retailer
they can trust to reduce risk and increase safety. For
this reason, they usually shop for beef, poultry and
seafood from supermarkets or butcher shops [56].

Since the surface area is increased by chopping and
slicing the meat, microorganisms penetrate the internal
tissues more easily and quickly, and show a faster
logarithmic growth. Therefore, the shelf life of unedged
and unsliced meat is longer [53, 54]. According to the
results of the research, 41.5% of the participants stated
that they disagreed with the relevant statement and did
not purchase pre-chopped-sliced meat products, while
19% stated that they were uncertain about this issue.
However, the percentage of respondents who stated
that they purchased chopped and sliced meat is also
high. Research findings show that consumers do not
have sufficient knowledge on this issue.

Storage
Applications made by consumers to store meat products
are given in Figure 2. According to the food preparation
report of the Republic of South African Department of
Agriculture, Forestry and Fisheries (DAFF), the cold
chain should not be broken for more than 2 hours in
carrying the meat [57]. While 86.6% of the participants
put the meat product, they bought in the refrigerator
within 2 hours, it is seen that 8.6% neglected this
application. In his study, Kennedy et al. [58] indicated
that it is seen that 95% of the participants cooled up to 2
hours after purchasing chicken meat. Breaking the cold
chain is an important factor affecting food safety, and
the fact that the food remains at a high ambient
temperature for a long time during carrying causes an
increase in the microorganism load [59].

Checking the expiration dates of foods at the time of
purchase is an important practice in ensuring food
safety. Thus, the risk of purchasing a product that may
adversely affect the health of the consumer will be
reduced. In addition, since it is not possible to taste or
smell packaged products, Hall-Phillips and Shah [55]
support the food quality control by checking the
expiration date. A large part of the participants (85.3%)
stated that they always check the expiration date when
buying packaged products. This shows that the
participants are trying to choose a food product whose
nutritional content and freshness are preserved.
Similarly, Bolek [1] stated that 62% of the participants;
and Mol et al. [2] stated that 58.2% of the participants
think expiration dates are important. One of the most
important reasons for this finding is that controlling the
expiry date is one of the most sensitive issues in Turkey.

According to the results of the survey, 89.7% of the
participants stated that they store meat by packing them
in a refrigerator or freezer. Moreb et al. [26] reported
that 48% of the participants store the raw meat in a
refrigerator by packing. Also, 59.9% of the participants
put meat and other foods on separate shelves during
storage. Murray et al. [60] stated in their research that,
91% of the participants store raw meat, poultry, and fish
separately from other foods in the refrigerator, and for
this purpose, 60% of the participants put the raw meat in
a plastic bag. Similarly, Mol et al. [2] reported that
consumers follow cross-contamination prevention
practices during storage, and 69.8% of respondents
store fish in a refrigerator or freezer, and 60.4% of them
put it on a shelf different from other foods.

The food safety score for meat purchasing and carrying
practices was found for all participants as 19.14±4.26,
for women's as 19.34±4.15 and for men's as
18.69±4.47. There is a statistically significant difference
between the gender of the participants and their level of
knowledge about buying and carrying meat (p<0.05). It
is seen that women follow safer practices than men.
Furthermore, when other demographic characteristics
were analyzed, it was observed that the level of
knowledge of buying and carrying meat varies according
to monthly income, however, it was not at a linear
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Figure 2. Consumer meat storage practices at home
Re-freezing of the thawed food not only affects its
nutritional value and sensory properties, but also
increases the number of microorganisms in the foodstuff
[25]. While 59.3% of the participants stated that they do
not freeze the thawed meat again, but on the contrary,
30.9% of them stated that they freeze the unused
portion of the thawed meat. The rate of participants who
re-freeze the meat was extremely high. In similar studies
in the literature, the proportion of participants re-freezing
thawed meat was lower than in this study. Karabudak et
al. [16] stated that 89.7% of the participants; Al-Shabib
et al. [61] 83% of them, Moreb et al. [26] 67.6% of them,
and Tokuc et al. [23] 42% of the participants indicated
that thawed meat will not be frozen for later use.
However, Abdul-Mutalib et al. [24] reported that the
participants had the wrong information about the refreezing of thawed foods, and that the re-freezing
process may cause dangers.

about the time to store the meat in the refrigerator,
27.6% of the participants stated that they consume the
meat products within the day they purchased, and
27.1% of them consume it within 1 day after the
purchase; 25.3% of them stated that they consume
within 2-3 days after purchase. In addition, when they
asked about the time to store the meat in the freezer,
29% of the participants declared it as 1-3 months,
20.5% as less than 1 month, and 17.6% as less than 15
days. Remarkably, 16.1% of the participants reported
that they kept the meat in the refrigerator for 4-6
months. Moreb et al. [26] asked participants what the
best temperature is for storing frozen food, and 7.8% of
them stated as 4°C, 63.7% as -18°C or below. Katiyo et
al. [44] explained that 81% of the participants stated that
they store chicken meat in the refrigerator for a
maximum of 2 days; 15% of the participants stated that
they stored it for 2-7 days. However, since increasing
storage time will cause the growth of pathogenic
bacteria especially in chicken meat, it may put
consumers at risk of food poisoning. Karabudak et al.
[16] stated that 70% of the participants store raw meat
less than 2 days in the refrigerator (5°C), and 99.1% of
the participants store them less than 1 month in the
freezer.

Storage is seen as an important step to ensure that food
is consumed without losing its freshness. For foods with
limited shelf life, the storage period of the product
should be followed in both domestic and industrial
applications. However, it is said that this situation is
neglected in domestic applications [2]. 50% of the
participants stated that they did not forget the date they
put meat in the freezer. Similarly, Mol et al. [2] stated
that 50.1% of the participants did not forget the date
they put the fish in the freezer. In addition, storing foods
at what temperature and for how long are other
important factors in storage. The ideal maximum cooling
time for raw meat cannot be given precisely as it will
vary depending on the microbial load of the meat at the
time of purchase [62]. The United States Department of
Agriculture (USDA) recommends that raw poultry foods
should be cooled in the refrigerator (at 4°C or lower) for
a maximum of 2 days [63]. In comparison, there is the
advantage of inhibiting the proliferation of both
pathogenic and degrading microorganisms and longer
storage time with the freezer temperature (below −10 or
−12°C) [62, 64, 65]. When respondents were asked

The food safety score for meat storage applications was
found for all participants as 19.34±3.63, women's as
19.7±3.57, and for men's as 18.5±3.64. As with the
purchasing and carrying practices, there was a
statistically significant difference between the gender of
the participants and their level of knowledge about meat
storage (p<0.05). When the relationship between
education and meat storage information level was
examined, no significant difference was found (p>0.05).
In addition, when the meat storage information levels
are evaluated by considering the age factor, it was
observed that the age of the participants increases
proportionally as the age increases. There was a
significant difference between the age factor and
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storage practices score (p<0.05). According to the
Tukey test result, this difference occurred between the
participants under the age of 20 and the participants
between the ages of 20-30 and the participants over the
age of 50.

It is known that washing hands with soap and water
before preparing food as a food safety practice, reduces
the risk of cross-contamination [41]. Likewise, 82.8% of
the participants wash their hands after touching the raw
meat and before touching another food, and this is an
application that reduces the risk of cross-contamination.
Badrie et al. [5] stated that 79.3% of the participants
Karabudak et al. [16] stated that 69.1%, Kennedy et al.
[58] stated that 64.6%; Jevšnik et al. [4] stated that
57.1% of the participants wash their hands with soap
and warm water after processing raw meat, poultry, or
fish during food preparation. Besides, the use of
antibacterial cleaning products is important in preventing
cross-contamination when cleaning kitchen surfaces.
59.2% of the participants stated that they agree with the
relevant statement and added that they use antibacterial
cleaning products in the kitchen. Badrie et al. [5] stated
that 43.7% of the participants use bleach and 15% of
the participants use commercial disinfectants in cleaning
kitchen benches and other surfaces that come into
contact with food.

Food Handling and Preparation Practices
Preparing and cooking meat products for consumers at
home is given in Figure 3. The temperature range at
which the disease-causing bacteria multiply in the
fastest way is 5-60°C. For this reason, especially cold
chain products should be stored at an appropriate
temperature in order to ensure the microbial safety of
foods [16, 59]. 30.9% of the participants stated that they
leave the meat on the kitchen counter if they will cook
them within the day. It is seen that these participants
neglect food safety practices for meat by leaving them at
room temperature.

Figure 3. Food-handling and preparation practices of the consumer
Using a cutting-board different from other foods for raw
meat is a highly recommended practice in domestic
kitchens to prevent cross-contamination [41]. 56.1% of
the participants agreed with the relevant statement and
stated that they cut meat at a different cutting board
from other foods. Chopping raw meats on a cutting
board different from other foods is one of the most
sensitive issues in food safety applications. Similar
results have been obtained in the relevant studies in the
literature. Hessel et al. [51] indicated that 76.5% of the
participants; Moreb et al. [26] that 51.2%; Hassan and
Dimassi [39] that 38.6% of the participants used
different cutting boards for meat and other foods. Also,
56.5% of the participants stated that they used different
equipment for raw and cooked meat to prevent cross-

contamination. Burke et al. [66] explained that 97.7% of
the participants; Murray et al. [60] that 88%; Sani and
Siow [25] that 82.8%; Abbot et al. [67] that 63%; and
Uggioni and Salay [68] that 54.8% of the participants
have applied the raw meat and cooked meat correctly
by using different equipment.
According to the survey results, it is seen that 65.7% of
the participants did not keep the cooked meat on the
table for more than 2 hours. Stein et al. [69] stated that
82% of the participants; Murray et al. [60] stated that
81% of the participants report that they have cooled the
remaining meat within 2 hours after cooking. Hessel et
al. [51] reported that 42.1% of the participants left
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cooked chicken meat at the table less than 30 minutes;
38.8% of them wait 1 hour at the table.

The rate of the participants who made the wrong
application in defrosting the frozen meat is quite high. In
the relevant studies in the literature, both similar and
different findings were obtained from this study. In the
study of Hassan and Dimassi [39], 38.5% of the
participants were thawed frozen meat on the kitchen
counter; 28% in the fridge; 20.2% in the microwave; and
11.3% dissolved in water. Nesbitt et al. [72] stated that
51.4% of the participants used a refrigerator, 30.6%
microwave, 25.6% kitchen counter, and 7.6% water
dissolution method in frozen meat thawing.

The food safety score for meat handling and preparation
practices was found for all participants as 22.14±4.35,
for women's as 22.53±4.18 and for men's as
21.22±4.61. As in meat purchasing and carrying, and
storage practices, the level of knowledge of female
participants in meat handling and preparation was
higher than men. Also, it is seen that consumers
between the ages of 31-40 have the highest score in
meat handling and preparation practices, while the
consumers under 20 have the lowest score. It has been
determined that there is a significant difference between
the level of knowledge in meat handling and preparation
practices and the age factor and this difference is due to
the knowledge level scores of participants under 20
years old and participants between 31-40 years old
(p<0.05).

Consumer Hygiene
Hand hygiene is said to be more important in cleaning
and disinfection of food contact surfaces in ensuring
food safety at home [73]. Mol et al. [2] reported that
short nails and not using accessories are important
factors to ensure hand hygiene. Also, 50.8% of the
participants stated that their nails were less than 1 cm in
their study. According to the results of the survey,
participants stated that 76.1% had short nails and 73.3%
did not wear rings and watches while cooking (Figure 4).
Similarly, Hassan and Dimassi [39] 76.3% of the
participants; Al-Shabib et al. [61] reported that 75.9% of
them removed their jewelry while preparing the meal. In
contrast, Abdul-Mutalib et al. [24] reported that 54.7% of
the participants wear jewelry while working.

In addition to the questions in Figure 3, the participants
were asked how they thaw frozen meat. Thawing frozen
meat at room temperature increases the growth rate of
pathogen bacterias [70]. Roccato et al. [71] stated that
the thawing of frozen raw chicken meat causes a
significant increase in the number of Salmonella
Typhimurium compared to refrigerator thawing on the
kitchen counter. 40.6% of the participants reported that
they had frozen meat on the kitchen counter, 37% in the
refrigerator, 16.3% in water and 6.1% in the microwave.

Figure 4. Consumer hygiene practices
Appropriate and sufficient duration of washing hands is
an important factor in preventing contamination of foodborne microorganisms from employees [74]. In food
handling applications, hygienic hand washing should be
done using warm water, soap, or detergent, and by
rubbing hands for at least 20 seconds [75] 46.9% of the
participants stated that they washed their hands for 1120 seconds and 39.5% for more than 20 seconds.
Findings regarding the handwashing of the participants
are at the desired level. In the relevant studies of the
literature, it was found that the participants generally
paid attention to hand hygiene. Burke et al. [66] stated
that 66.4% of the participants, and Hassan and Dimassi

[39] stated that 39% of the participants wash their hands
for 20 seconds.
The food safety score of the participants for personal
hygiene practices was found to be 8.17±1.92. For
personal hygiene practices, the score of women was
8.15±1.88, while the score of men was 8.24±2.00.
Although the level of knowledge of the participants
about hygiene is similar, it is seen that men are higher
than women. However, this was not identified as a
significant difference (p>0.05).
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In addition, when the knowledge levels of the
participants regarding personal hygiene practices and
other demographic features (age, education, and
monthly income) were examined, no significant
difference was observed in the information scores.

of foodborne illnesses occur because of the production
of food prepared at home.
This study shows that although the knowledge, attitude,
and application levels of food processors in the home
environment are satisfactory, storage and hygiene
knowledge should be emphasized. Storage and hygiene
practices require more theoretical knowledge, which is
one of the important reasons for achieving this result.
For this reason, it is necessary to provide food safety
training to consumers regularly to raise the awareness
of consumers. Food safety trainings will also increase
the level of food safety knowledge of consumers,
especially food hygiene and storage practices, by
providing regular trainings to raise awareness of
consumers, the information of food processors will be
refreshed in areas that are deemed incomplete. For this
purpose, public education programs can be planned all
over the city in Istanbul due to its strategic location. In
addition, retailers can contribute to increasing consumer
awareness by providing food safety information on the
labels or advertisements of meat products. By
considering these results, it is recommended to prepare
questionnaires and interviews to reveal the status of
applications for measuring food safety information of
consumers in other regions of Turkey, and planning
preventive measures to eliminate risks, in future studies.

When the research was evaluated in general, there was
a significant difference between food safety scores and
gender for meat purchasing and carrying, storage, and
preparation practices, and it was determined that female
participants had better knowledge about food safety
practices than men. This result was similar to previous
studies on food safety practices [76, 77]. This may be
related to the fact that 70% of the participants are
women and 55.4% do not work. The fact that women in
Turkey deal with food preparation at home more often
than men, thus it is thought that they have more
practical experience.
It is seen that age has a significant effect on food safety
scores of participants for meat storage and preparation
practices. Furthermore, food safety information on meat
storage has been identified as a developing trend
according to consumer age. Participants with the lowest
level of meat storage and preparation knowledge were
identified as young participants (<20 years old). In some
previous studies, it has been found that young
consumers generally have less information about food
safety practices than older consumers [78]. This
situation is evaluated because the individuals under 20
years of age have less responsibility to cook and have
limited knowledge and skills. In other words, participants
who are responsible for cooking, and elderly consumers
with more culinary experience have more information
about food safety.
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