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Abstract

Improper handling, storage, preparation, and processing of foods
have adverse effect on consumers. Therefore, consumer awareness towards
food safety is an important issue. Food borne diseases can be minimized by
increase the consumer awareness towards food safety. There are several
interrelated factors that can affect consumer awareness toward food safety.
Consumers in Palestine still have low level of awareness toward food
safety. This study was conducted to evaluate the awareness of Palestinian
consumers towards food practices and safety and their relation with some
demographic characteristics. Around 300 Palestinian (32.1% males and
67.9% females) consumers were selected randomly from three different
Palestinian governorates (Nablus, Tulkarm and Qalgilya). Consumers were
subjected to face to face interview to fill validated questionnaire related to
food safety information and practices. Data from questionnaire were
analyzed by descriptive statistics (mean, SEM, minimum and maximum
values). Results were evaluated using the ANOVA test of SPSS software
(IBM SPSS statistics 21). This study showed that there was no gender
effect on most parameters of consumer’s knowledge in food safety.

Palestinian consumers trust health professionals, family, consumer reports,



XV

and scientists as sources of food safety information more than other
sources. Lower age consumers exhibited higher confidence in the safety of
food products in Palestinian market than consumers with higher age. On
another hand, educational level was one of the most important factors in
building the consumer knowledge in food safety. The confidence of
consumers in Palestinian governmental food safety authorities is still low.
So, more attention must be given to food safety issue from policymakers,

food safety authorities and the food industrial sectors.

Keywords: Food safety; consumers, awareness; demographic

characteristics.
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Chapter One
Literature Review

1.1 Introduction

The consumer is one of the main parts of the food chain. Consumers
should have enough knowledge to deal safely with food during preparation,
storage, and consumption. In other words, the informed consumer would
reduce food contamination during food production chain. In contrast, the
ignorant consumer in the food chain could affect the work of others badly.,
using the same plate for raw and cooked meat, or using warm water to
defrost frozen food (Krause et al., 2007). According to the previous study,
food contamination generated an economic and social burden on
governments, as it affected mainly the health sector, which was an
important issue in most communities. About 30% of populations in
industrialized countries suffered from foodborne illness annually, while the
accurate records about foodborne diseases were still undetermined due to
lack of improper documentation (Krause et al., 2007). In this context,
Foodborne diseases caused about 3000 deaths and 48 million illnesses in
the USA, which cost the government more than $152 billion — $1.4 trillion
per year (Scharff, 2012). The distribution of foodborne diseases in Ohio
State was shown in Table.1 (Scharff, 2012).



2
Table 1. The burden of foodborne illness expressed as an annual
number of cases (Scharff, 2012).

Disease or agent No. of No. of No. of
ilinesses | hospitalizations | deaths
Bacteria
Bacillus cereus 63,400 20 0
Clostridium botulinum 55 42 9
Listeria monocytogenes 1,591 1,455 255
Parasite Cryptosporidium spp. | 57,616 210 4
Cyclospora cayetanensis 11,407 11 0
Virus Hepatitis A 1,566 99 7
Rotavirus 15,433 384 0

1.2 Foodborne illnesses

Foodborne illness is a globally important issue due to its morbid
consequences and economic implications. In 2007, The World Health
Organization (WHO) established the Foodborne Disease Burden
Epidemiology Reference Group (FERG). This group aimed to estimate and
measure the global burden of diseases caused by food consumption
(Kuchenmuller et al., 2009). The FERG consists of a group of tasks that

force to estimate the health burden of human:
1. Parasitic infections.
2. lllnesses because of toxins and chemicals.
3. Viral and bacterial infections.

In this context, Kirk et al (2015) estimated the global health burden
of foodborne diseases such as viral, bacterial, and protozoal diseases. Data

were collected on the number of deaths, Disability- Adjusted Life Years
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(DALYSs), and foodborne illnesses from 1990 to 2012. It was estimated that
22 diseases included in the study resulted in 2 billion illness cases, 78.7
million DALYSs, and over one million deaths in 2010. It was found that
diarrheal disease had the highest health burden, causing 4.07 million
DALYs. In other words, DALY's were highest per 100,000 populations in
the African region then the South East Asian region (Kirk et al., 2015).

10,000,000

1,000,000

R

10,000 4 ‘

Global foodborne DALYs

Figure 1. Global Disability Adjusted Life Years (DALY) for each pathogen acquired from
contaminated food ranked from lowest to highest with 95% Uncertainty Intervals in 2010 (Kirk

et al, 2015).

In Australia, there were about 4.1 million cases of foodborne illness
annually. One of the most causes of foodborne illness was salmonellosis
(Whiley et al., 2017). In 2017, it was found that there was a significant
increase in the salmonellosis incidence among consumers with high egg
intake. Moreover, it was found that there were inaccurate “risky behaviors”
related to raw eggs consumption at home. In which 84% of consumers

indicated that they did not consume raw egg, but 86% of them indicated
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that they consumed raw eggs within a mixture. The sharp incidence in the
salmonellosis was related to poor safe handling of raw eggs at home. The
study showed no significant differences between males and females in their

food safety practices (Whiley. et al, 2017).

1.3 Food safety knowledge and handling practices

Several studies revealed that food safety knowledge did not mean or
lead to safe food handling practices. Misdiagnosis of foodborne illness
might lead consumers to ignore the main reason and did not practice safe
food handling practices. Accordingly, consumers in Kentucky were asked
about their confidence in food and the possibility of having diseases
because of food products. Overall findings showed differences in food
safety behaviors with differences in age, gender, educational level, and
race. There was a relationship between food safety behaviors and
perceptions. Results showed that Kentucky consumers who had higher
awareness of food safety exhibited safer food practices (Roseman et al.,
2006). In this context, Stein et al (2010) found that students had a high
level of confidence in the ability to follow safe food handling practices, and
know food safety importance. In the same study, it was found that the
consumer behaviors indicated that they didn’t actually engage in safe food
handling practices. Students didn’t do safe food practices including the
knowledge about the temperature of cooking, refrigerating, and reheating
food. The differences in results were attributed due to differences in

gender, race, and parents’ jobs. In the developing countries, more than 2.2
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million deaths are annually caused by foodborne illness, of which 1.9
million are children (Stein et al., 2010). Moreover, about 40% of foodborne
iliness occurred at home. In Saudi Arabia, Farahat et al (2014) conducted a
study to assess food safety knowledge and handing practices among Saudi
women and to estimate factors affecting them. The results showed that their
practices were better than knowledge. However figure 2 showed poor safe
cooking practices (49.8%), high personal hygiene practices were recorded
(63.6%). Working Saudi women showed higher practice and knowledge

than non-working ones except in personal hygiene (Farahat et al., 2014).

Not working

Working status

0.0 100 200 30.0 40.0 50.0 60.0 70.0 80.0

Know ledge and practices (Mean %)

Figure 2. Overall food safety knowledge and practices (Mean %) among working and non-

working Saudi women (Farahat et al., 2014).

1.4 Safety of Street Foods

In the period between 2001 and 2005, Krause et al (2007) analyzed
the main causes of 30,578 cases of infectious diseases in Germany. It was
found that around 90% of these cases were caused by pathogens

(Escherichia coli, Salmonella and Campylobacter) of the gastrointestinal
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tract that came from food. In other words, food was considered as the main
vehicle for these pathogens leading to foodborne illnesses. Street food is
one of the most consumed foods all over the world. It was the main cause
of different foodborne illnesses due to unsafe storage, transportation, and
preparing conditions (Muyanja et al., 2011). Mendez et al (2005) defined
street food as any ready-to-eat food or beverage that is prepared by vendors
and sold in shops and stalls.; In this context, it was found that only 1.8% of
proprietors of stalls for street foods in Ghana followed food safety
requirements (King et al., 2000). Moreover, consumers in Kuala Lumpur
spent around 25% of their expenditures on street foods (Dawson et al.,
1991). In the same study, it was found that street food affected the
economy adversely because it arrived at consumers by semi-skilled or
unskilled persons, which affected their health badly. For the fruits and
vegetable side, Amoah et al (2005) found that pesticide residue on fruits
and vegetables poses a threat to consumer’s lives. It was found that
washing vegetables could reduce pesticide residues but not eliminate them
at all. Fast street food was usually associated with poor health than other
foods. A related study was conducted to assess the relationship between
fast food consumption and some demographic characteristics. By
considering marital status, age, employment, and race-ethnicity, the
relationship between educational level and fast food consumption was
affected by sex. In which higher educated women were associated with

greater consumption of fast food. Moreover, female consumers with low-
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income and high educational level were more associated with more fast

food consumption than males (Hidaka et al., 2018).

-~ Men

None

O=ce Fast Food

wice Per Week

High Scheol -
(N=1%)  High School GED ——
(N=“31) Some College

None

Once

= Fast Food
Scnne College Twice per Week
¥ J | e Gead

|||||

Figure 3. Fast-food consumption and education level by sex (Hidaka et al., 2018).

The consumer’s new lifestyle changed their behavior towards food.
The spent time in food preparation at home was sharply reduced leading to
a massive increase in consumption of fast food. As a result, this change
made dramatic growth of the food service industry (Taha et al., 2010).
Therefore, there was a growing interest in the role of food handlers in food
safety. In this context, Taha et al (2010) found that about 70% of food
handlers in the United Arab Emirates had good knowledge in food safety.
Moreover, half of the food handlers knew the correct sanitizing and

cleaning procedures and about half of them showed poor knowledge in
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food poisoning symptoms. Besides, there was an association between
knowledge of food safety and food handlers’ age, education, training and

experience. Enhancing training efficiency and effectiveness was suggested.

1.5 Food hazards
1.5.1 Biological hazards

Several biological hazards (such as viral, bacterial and parasitic
hazards), could be destroyed or at least eliminated by thermal processing,
drying and freezing. Moreover, conditions of food packaging (anaerobic or
aerobic) and the storage temperatures like freezing or refrigeration could
also be used to reduce and inhibit the growth. Bacterial hazards could be
either as foodborne intoxications or infections. The foodborne infection
could be caused by ingesting a several of pathogenic microorganisms,
while foodborne intoxication could be caused by the ingestion of
preformed toxins by certain bacteria during their multiplication in foods.
Some biological agents could produce chemical hazards including marine
biotoxins and affecting people badly with different symptoms ranging from
discomfort to a fatal outcome. Marine biotoxins are produced by harmful
algal blooms (Visciano et at., 2016). The presence of biogenic amines in
food products could be caused by microorganisms (bacteria) by
decarboxylases action and their formation could be affected by
environmental factors including pH, temperature and salt concentrations

(Gardini et al., 2016).



1.5.2 Physical hazards

Rhodehamel (1992) defined physical hazards as any foreign object
that presents in food and causes injury or illness to humans like stones and
metals. Almost anything that could be introduced into food could be
considered a physical hazard. Hair, wood, dirt, grease, paint, rust, bones,
dust, plastics and paper could be classified as physical hazards. There are
several sources of physical hazards sources such as water, raw materials,
equipment, building materials, facility grounds, and personal effects. The
contamination of food by physical hazards might occur during storage or
distribution, or could be a result from the inclusion of toxic materials in the
final product. Most of the reported incidents of injury or illness related to
physical contaminants included oral injury, dental problems, esophagus
trauma and abdomen problems. Fortunately, most of these incidents are not
life-threatening. The applied strategies for controlling foreign materials
(physical hazards) included in-line detection of metals, magnets usage,
visual inspection (on-line), X-ray technology, systems of automated vision
(on-line), filters, screens, and sieves. Good Manufacturing Practices
(GMPs) were also used as a hazard control system (Smith, 1996). Proper
personnel training was considered as the most effective approach to prevent
physical contamination. Moreover, the proper and continuous maintenance
of facilities, processing equipment, buildings, and grounds would help in

the reduction of physical hazards.
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1.5.3 Chemical hazards

Chemical hazards were defined as any substance that could be
produced by the chemical processes and cause illness to humans including
added and natural chemicals (Smith, 1996). Food products were made
from chemicals, and all chemicals could sometimes be toxic according to
the dosage level. Chemicals contaminants could be introduced to food
during growing, harvesting, processing, storage, and distribution.
Generally, these chemicals would not be considered hazardous if proper
conditions were followed. Agricultural chemicals including fungicides,
pesticides, fertilizers, herbicides, growth hormones and antibiotics were
considered as added chemicals. Reports showed that chemical
contamination of food was less than either physical or microbiological
(Smith, 1996). Unlike physical hazards, chemical hazards were more
insidious so more difficult to exclude from the manufacturing food process.
Actually, additives, ingredients, flavors and colors, sanitizers, adhesives
and lubricants that were used in food production were dangerous and able
to cause illness to humans (Smith, 1996). In the previous study it was
found that when evaluating chemical hazards, it was important to consider
the substance toxicology and the likelihood of who it would be harmful to
consumers. Each chemical had an inherent toxicity degree, and to estimate
the chemical potential hazard of any substance, the degree or toxicity level

must be known, in addition to the estimation of exposure:

(Hazard = Toxicity x Exposure) 1



11
A theoretical relationship between dose and response is presented in
Figure 4, the response was defined as the individuals’ number expressed as
a percentage over a low-to-high dosages range. For instance, when
individuals were exposed to Vitamins A or D at very high doses, the result
was a toxic effect was observed (about 100% of the population). However,
at a arrange of low dose, there could be only a very small percentage of the

exposed population.

100%

50%

Percent Responding

0%

Dosage (mg/kg)

Figure 4. Typical and theoretical dose-response relationship. The dose is expressed as the

number of individuals, as a percentage, responding over a range of low-to-high dosages (Smith,
1996).

In this context, many programs including hazard analysis and critical
control point (HACCP) programs were made about biological hazards. In
South Africa, Asiegbu et al (2016) found that 70% of consumers had no
knowledge about Salmonella. Moreover, Badrie et al (2006) found that
gender had no effect on consumer’s awareness towards food hazards in

India.
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1.6 Food safety management system

The food safety management system (FSMS) included a broad
spectrum of activities for effective quality assurance and control. In
addition, FSMS regulates activities that aim to avoid microbial
contamination or at least reduce its level (Schirone et al., 2017). Different
national systems were used to guarantee food safety in food manufacturing
companies. These systems included Hazard Analysis and Critical Control
Point (HACCP), Safe Quality Food (SQF), and recently (International
Standardization Organization) 1ISO 22000 as well as Food Safety System
Certificate (FSSC 2200). There is a growing concern about food safety from
the food industry, public health sector, and consumers all over the world, due
to the significant increase in the incidence of foodborne diseases in several

countries (Wilcock et al., 2011).

Accordingly, a study was carried out in Zimbabwe showed that
companies tried to apply FSMS in their systems, and some barriers were
found. The major barrier for FSMS implementation included inadequate
financial resources 26.7%, no enough facilities and infrastructure 20%,
small companies that did not need FSMS 13.3%, lack of commitment from
the management 16.7% and weakness of the food safety policy 13.3%.
These results were attributed due to that there was no legal requirement for
food companies to apply FSMS in Zimbabwe Therefore there was lack of
motivation for companies to apply FSMS mainly for companies that were
selling locally, taking in consideration financial cost of applying and

adhering the system (Macheka et al., 2013).



Number of respondents

Figure 5. Major benefits for implementing FSMS cited by companies in Zimbabwe (Macheka
etal., 2013).

1.7 Food safety and quality

Improper handling, storage, preparation, and processing of foods
have an adverse effect on consumers. Therefore, food quality and safety
have social, environmental and economic consequences. For the social
side, food safety is an essential issue for consumer’s health. Tourism and
trade could be damaged by foodborne illnesses, and the unemployment rate
would be increased (Aung and Chang, 2014). The Food and Drug
Administration (FDA) economist Scharff showed that the economic burden of
foodborne diseases was about $150 billion yearly (Scharff., 2012). Food
spoilage had an adverse effect on the confidence of food safety. Moreover,
food industries have a great contribution to global warming and environmental
pollution, so there is a need for environmentally friendly solutions (Aung and

Chang, 2014).

In last years, the growing consumers concerns toward food safety and

the increased incidence risk of food borne illnesses increased the need for
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accurate information about food production chain (Beulens et al., 2005). For
instance, genetically modified food, H;N; and cow mad diseases caused
reduction in consumers’ confidence towards food industry. Because of this
growing food safety concerns, many technologies and programs were found to
support traceability systems “from farm to fork” (Tian, 2017). The need for
the traceability system came from the continuous change of food quality and
safety with time. Some food products including meat and milk could be
damaged before reaching the consumer. So the turn of the traceability system
was to trace each product and production unit, to increase consumer’s

confidence and reduce their concern (Folinas et al., 2006).
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Figure 6. Drivers for traceability of the food supply chain (Aung and Chang, 2014).
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Hazard Analysis and Critical Control Points (HACCP)

The Food Safety and Inspection Service (FSIS) developed the
Hazard Analysis and Critical Control Points (HACCP) system to reduce
foodborne illnesses. HACCP system can ensure the safe production of
food, identify critical points and determine the hazards that may occur. In
other words, HACCP could control the production process. It was first
developed by Pillsbury Company (Hulebak et al., 2002). HACCAP system
monitors the production process to quantify and identify the magnitude of
probable risks. In most countries, food quality assurance systems became
more stringent to improve and enhance food safety problems (Henson and
Caswell., 1999). HACCP implementation does not mean the complete
elimination of hazards, but reduces pathogenic contamination and
minimizes the risk of foodborne illnesses to the possible degree. The
central aim of the HACCP system was to achieve food-safety improvement
by public and general standards that all must meet. FSIS regulated different
systems and guidelines to set several goals to reduce pathogens according
to technology and science (Hulebak et al., 2002). According to the previous

study, HACCP principles were classified as follow:
1. Performing the hazard analyses.
2. ldentifying the critical control points (CCPs) in the process.

3. Establishing a critical limit for each point.
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Establishing CCPs procedures and requirements for results

monitoring.
Establishing corrective actions that must be taken for the deviations.
Establishing a record-keeping procedure.

Establishing a verification procedure to be sure that HACCP system

is working correctly.

In addition to the seven principles of HACCP systems that have been

previously mentioned, five steps were recommended before hazard

analyses:

l_\

Choosing the HACCP team to develop the process.
Foodstuff description.

Identifying the foodstuff end-point

Constructing a flow diagram of the production process.
Verifying the flow diagram on-site.

A multidisciplinary team should be formed to manage effectively the

HACCP system. The HACCP team must consist of an engineer, a chemist,

microbiologist, production manager, quality assurance manager, food

technologist and others with relevant experience. The HACCP team must

receive and access all information to identify hazards, CCPs and limits that

are associated with the process, and considered them (Ropkins & Beck,
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2000). Ropkins & Beck (2000) showed that the HACCP team had a main
role in the program. The team had to collect the food-stuff description,
identify ingredients and processing steps, monitoring the procedure and
other tasks. After that, the HACCP flow diagram had to be compared with
the actual production process to make sure of the accuracy of each stage.
Hazard analysis included: identifying the hazard characteristics, the risk

associated with this hazard and the hazard assessment (Bovee et al., 1997)

After the hazard was selected, CCPs should be identified. The CCPs
assessment should be accurate to develop the process economically,
effectively and efficiently (Untermann, 1999). So, the central criterion for
CCPs identification and selection was in asking the following two
questions:

1. At which point did the hazard occur?
2. What preventive events could be taken for the hazard and at what

point?
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Figure 7. Example of quantitative, semi-quantitative and qualitative approaches with hazard

analysis (Untermann, 1999).

About 60% of the food business in the UK was from food industry
sector. It includes cafes, restaurants, street vendors, schools and hotels. As
evidenced in a review by Taylor (2008), there were clear targets in UK to
reduce foodborne diseases and increase HACCP uptake. Therefore, the
Food Standards Agency put the plans that aimed at food safety
management problems within food industry. The project started with a
general HACCP training review that showed that there was a real need for
better accessibility, quality and more training within food industry sectors.
The project aimed to support the needs of small and less developed

businesses (SLDBs). The method was tried, evaluated and then validated
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by the FSA in the UK and agreed HACCP requirements. The original
model (Salford Model) was published as a Menu-safe, which was a system
that could be used by all types and sizes of food industry businesses. A new
version of Safer Food Better Business (SFBB) has been developed into a

ready-to-use package for all types of the food industry (Taylor, 2008)

(figure 9).
\L% Codex —
. System based on HACCP
Classical Principl
HACCAP Incipies
P The Salford Modle ?
All Catering Businesses Very Small Businesses
Menu- Safe SFBB

Figure 8. HACCP methods based on Codex principles (Taylor, 2008).

In another study, Karaman et al (2012) showed that the most
important barriers for applying FSMS in the Turkish industry especially the
dairy industry were the lack of funds, knowledge about HACCP practices
and plant conditions. Food safety was not considered as a business priority
by managers because the cost was much more than benefits. Companies’
managers believed that quality controls on the final product, basic hygiene
practices, and lists of control checks were more important than FSMS
based on HACCP application. Results showed that there was a need for
clarifications programs that could help managers to understand the food

safety regulations’ goals. Moreover, there was a need to train them to
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understand basic food safety principles. Furthermore, the government must
support FSMS long-term maintenance and provide financial support to

increase the chance of applying FSMS in plants (Karaman et al., 2012).

International Organization of Standardization (1SO 22000)

HACCP approach was necessary to enhance food safety. HACCP
system was considered as the basic part of ISO 22000 (Psomas et al.,
2015). The federation of national bodies worldwide works within a
framework of the management system and associated with all activities in
the organization; establishing, monitoring, implementing and updating
effective systems in food safety. The 1SO 22000 approach integrated the
HACCP approach and its steps were developed by the commission of
Codex Alimentarius. Moreover, 1SO 22000 combines HACCP program
and the prerequisite programs (PRPs). To perform hazard analysis, accurate
planning must be done to determine and measure hazards that need to be
controlled. 1SO would make a great combination among HACCP, PRPs
and operational PRPs. All expect hazards (biological, physical and
chemical) must be recorded according to the product type (Soman &
Raman, 2016). In addition to recording the process type and identifying the

processing facilities, this recording and identification should be based on:

1. Data and information that was collected according to raw materials,
product- contact materials ingredients, end products, intended use,

process steps, flow diagrams and control measures.
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2. Data and information that was collected according to product and

producer histories (experience)
3. External information like epidemiological and historical data.

4. Food chain information including hazards that could affect the end

product or food at consumption.

The “acceptable level” means the level of a specific hazard in the
end product that is required for the next step in the food production chain to
ensure food safety. The main function of hazard assessment was to measure
and assess the reasonably expected hazards that were identified for the end
products, so they could be controlled. Hazard term should not be confused
with ‘risk” term in food safety, in which the last means the probability of
an adverse effect on human health, and its severity (absence from work,
death and hospitalization). Risk assessment was defined as measuring the
potential adverse effects on human or animal health arising from
contaminants and additives presence and disease-causing organisms that

were present in food (Soman & Raman, 2016).

When applying ISO 22000, and conducting hazard assessment, the

following points must be taken into consideration:

1. The hazard source.
2. The probability of hazard occurrence (quantitative or qualitative

prevalence)
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3. The hazard nature (its ability to deteriorate, produce toxins and
multiply)
4. The severity adverse effect on the health that could be caused by the
hazard.

More information should be available when applying ISO 22000 from
databases, scientific literature, external competences and regulatory
authorities. Evaluating the hazard occurrence probability must take into
consideration preceding steps and following operation within the same

system, service, equipment, surroundings and activities (Mendez et al., 2005).
The probability of hazard occurring could be measured by these parameters:

Frequent (Daily)
Likely (Weekly)
Occasional (Monthly)
Unlikely (Yearly)

o H w D P

Very Unlikely (Not yet observed)
While the severity of the hazard or its impact on human health could

be measured by the following parameters:

1. Critical (Death)

2. High (Hospitalization)

3. Medium (Absence from work)
4. Low (Complaint)

5. Negligible (no effect)

Exposure level (Hazard Acceptance Level):
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When the hazard consequence was accepted, there were two acceptance
types, Passive Acceptance (Rating 1-9) and active Acceptance (Rating >10).

Generally, proper and safe food handling within the food chain was
essential to ensure food safety. Hazard analysis as shown in ISO 22000
required evaluations of all food safety control measures in the organization
in a scientific procedure. After hazard analysis, some new PRPs could be
added to the system. The organization should have full responsibility to
document the changes, approve them and prepare implementation in a

proper manner to ensure food safety (Worsfold, 2006).

Table 2. Two dimensional matrixes to assess the significance of hazard
(Worsfold, 2006).

Significance Rating:
Quantifying Hazards (Exposure)
Critical | 5 5 10| 15| 20 25
1
) Significant
High " - :
4 4 8 12 16 20 >10 Hazards
'E. Medium | 3 3 6 9 12 15
3
& ,
2 Non-
b3 Low Significant
E 2 2 4 6 8 10 <10 Hazards
)
=z
= Negligible | | 1 2 3 4 5
1 2 3 4 5
Very | Unlikely|.Occasional | Likely | Frequent
Unlikcly nhikely | Occasiona 1IKCly requen
Hazard Occurrence Probability

Control measures categorization

Any organization aimed to have as much as possible of control

measures managed by PRPs and the HACCP plan. Control measure’s
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categorization and selection should be done using a logical approach which

included assessments according to the following criteria as given in Table 3.

Table 3. Guidance on Scoring Parameters (Worsfold, 2006).

Assessment Criteria for Control | Parameters

Measures

a) Control measure effect on| 1. Not eliminate completely
identified food safety | 2. Reduce or control to meet an

hazards relative to the acceptable level 3. Reduce to

strictness applied within acceptable level or
eliminate the hazard
completely

b) Control measure feasibility | 1. No feasibility

for monitoring (e.g. ability to | 2. Has limitation
be monitored in a promptly | 3. Feasible
to enable immediate
corrections)
c) Control measure place within | 1. First
the system relative to other | 2. Middle
control measures 3. Final measure
d) The likelihood of failure in| 1. Low
the functioning of a control | 2. Medium
measure  or  significant | 3. High

processing variability
e) The severity of the|1. Negligible effect
consequence (s) in the case | 2. Complaint
of failure in its functioning 3. Health implications
) whether the control measure is | 1. No
specifically established and | 2. Somewhat
applied to eliminate or| 3. Definitely
significantly reduce the level
of hazards (s)
g) Synergistic effects (i.e. [ 1. No
interaction ~ that  occurs
between two
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1.8 General factors that affect consumer’s awareness towards food

safety

Stratev et al. (2016) had carried out a study on medical students from
Trakia University (Bulgaria). It was found that a high level of food safety
knowledge between students (85.06%), but the practice of food safety was
65.28% (above the average). The study revealed that there was a need for
improving food safety practices awareness among Bulgarian students.
Greene et al (2009) evaluated the incidence of foodborne diseases in many
countries including the United Kingdom, the United States, New Zealand
and Canada. It was found that around 90% of home foodborne disease
outbreaks were caused because of home-prepared food, but the preparation
method was not the reason, e.g., Salmonella contamination of peanut
butter.

Generally, different factors affected consumer’s awareness towards
food safety such as gender, age, educational level, living place, career and
marital status. In this context, Rossvol et al (2013) found that marital status
could affect consumer awareness towards food safety in Norway, in which
never married consumers exhibited lower safe food practices than married
ones. In the same study, gender was also one important factor that could
affect awareness of food safety, where women showed higher food safety
practices than men in Oslo. Moreover, people who live in the capital city
(Oslo) showed more unsafe food practices than other places, which means
that living place was another affecting factor (Rossvol et al., 2013). In this

context, Kendal et al (2018) pointed out that Chinese consumers in
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Chengdu exhibited higher levels of food safety awareness and hazard
concern compared to consumers in Guangzhou and Beijing. In another
study conducted by stein et al (2010) showed that Non-Caucasian
consumers had different knowledge in food safety practices than Caucasian
consumers, and males and females may also have different needs regarding

food safety knowledge.

People in Malaysia especially food handlers and mothers did not
exhibit enough information to understand aspects related to food hygiene,
such as cleaning surfaces during food preparation (Ismail et al., 2016). In
this context, it was found that about 70% of food handlers including
mothers in the United Arab Emirates showed a good level of food safety
knowledge (Taha et al., 2020). In the same study, it was found that half of
the consumers knew the correct cleaning methods and good food
preparation practices. In Canada, Murray et al (2017) showed that 80% of
Canadians had enough awareness towards the risk of foodborne diseases
caused by chicken and hamburger. Moreover, 90% of consumers in Canada
did the cleaning precautions and separating methods when handling raw
meat to prevent foodborne illness. In contrast just 40% of Canadian
consumers were aware of foodborne diseases related to frozen chicken. In
the same study, it was found that men were less likely take steps to prevent
food cross-contamination than women. The youngest consumers (18-29
years) were also less likely to follow steps that prevent cross contamination

of food (Murray et al., 2017).
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In the USA, Parra et al (2014) found that most consumers did not do
safe food practices including defrosting food correctly and did not treat
with leftovers safely. leaving food at room temperature more than 2 hours).
Another study showed that one-third of the United State consumers
reported unsafe food hygiene practices especially when dealing with meat,
e.g. they did not take precautions to prevent cross-contamination or wash
their hands before and after touching meat. Moreover, men and adults with
18-29 years old showed unsafe food practices than women and consumers

who were 30 years old and more (Altrekuse et al., 1996).

Saudi Arabian women with 60 years old and more, showed higher
knowledge in food safety than other age groups except for the knowledge
in personal hygiene. Moreover, working Saudi women showed higher

knowledge in food safety than non-working ones (Farahat et al., 2015).

Consumers, in general, could get food safety information from
different sources including internet websites, magazines, TV programs,
doctors and scientists. In South Wales (USA), it was found that consumers’
food safety information that comes from packaging followed by medical
doctors (Redmond et al., 2005). In the USA, a study showed that
consumers in Texas and New York preferred to get their food safety
information from TV programs more than other states (Parra et al., 2014).
Chinese consumers trusted food safety information that came from personal
communications, internet and television (Liu et al., 2014). Shim et al

(2011) found that 59.5% of married consumers in South Korea trusted



28
information that came from mass media (TV, newspaper and radio) than

other sources.

1.9 Food Safety in Palestine

In Palestine, food is affected by new preparation and eating habits
that are imported from all over the world. These habits could be not
suitable for the Palestinian culture because of improper food usage, thus
causing foodborne illness (PCBS - Palestinian Central Bureau of Statistics.,
2020). Moreover, importing food products from regions with weak food
safety management systems increase the opportunity of having foodborne
diseases to the country. According to the classification of the Palestinian
central bureau of statistics, 1.3 million Palestinian consumers (represents
about 27% of population) were suffered from the absence of food security

(PCBS - Palestinian Central Bureau of Statistics., 2020).

Food security levels in

Palestine

Figure 7. Food security levels in Palestine, 2011 (PCBS - Palestinian Central Bureau of
Statistics., 2011).

E food insurance

® Vulnerable to food
insecurity

Food secure

H marginally secure




29

In other words, more attention must be given to food issues. Increase
consumer awareness towards food safety knowledge is an important goal
that can be achieved by the collaborative assistance of authorities of food
safety, schools, universities and food industrial sector. Moreover,
informing and educating food safety must shed light on susceptible groups
such as children, elderly and pregnant women (PCBS - Palestinian Central
Bureau of Statistics).

The information related to consumer’s awareness toward food safety
in Palestine is limited. Moreover, the demographic factors that affect
consumer awareness in food safety were not sufficiently studied. Therefore,
the aim of this study was to evaluate the Palestinian awareness toward
some food practices and safety and their relation with some demographic

characteristics.



30
Chapter Two

Methodology

The aim of this study was to evaluate the Palestinian awareness
toward some food practices and safety and their relation with some
demographic characteristics. The study was conducted and data were
collected from February 2019 to December 2019. Around 300 Palestinian
consumers were selected randomly from three different Palestinian
governorates which are Nablus, Tulkarem and Qalqilya, representing the
north of Palestine. Consumers were different in their education level,
marital status, career, living place, and age. Different parameters were
measured to determine and analyze consumer awareness towards food
safety. That included confidence of respondents in food safety,
respondents’ concern about potential hazards in food, consumer purchasing
behavior and consumer knowledge about food safety. In addition to
measuring consumer’s food handling practices and the reliability of sources
of food safety information. Instructions of the survey were explained to
consumers by face to face interviews (duration 15-20 min) to collect all
needed information through the questionnaire. Consumers could refuse to
participate in the questionnaire. Parts of the results of the questionnaire
were not discussed due to low significance, but they were attached in the

appendix.
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1.2 Questionnaire exclusion criteria

About 312 Palestinian consumers were met and their answers were

recorded. 12 answers were excluded due to different reasons:
1. Consumers who were pulled out after beginning the meeting.
2. Consumers who did not answer all questions seriously.

3. Consumers who considered the meeting as personal information.

2.2 Questionnaire development

Designing and developing the questionnaire was according to the
HACCP system and the World Health Organization and based on
previously published articles. The questionnaire included 11 sections.
Sectionl: Demographic section to collect consumer’s characteristics like
age, sex, career, living place marital status and educational level. Section 2:
was about consumer’s confidence in 14 food products in the market and
results were scored as follows: completely confident (5), mostly confident
(4), no idea (3), not very confident (2), and not at all confident (1). Section
3: was about concerns about 9 food hazards in foods in which results were
scored as follow: completely confident (5), mostly confident (4), no idea
(3), not very confident (2), and not at all confident (1). Section 4: was about
8 of consumer’s purchasing behaviors and answers were scored as: yes or
no. Section 5 was 5 questions about consumer’s knowledge in food safety
and results were scored as follows: excellent (5), very good (4), average

(3), good (2), and poor (1). Section 6: was about food poisoning symptoms,
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section7, 8: were 19 questions about food handling practice in which part
of the results were scoured as follows: always (5), sometimes (4), | don’t
know (3), rarely (2), and never (1). Section 9: was about food preparation
practices and results were recorded as follows: strongly agree (5), agree (4),
| don’t know (3), (2) disagree, and strongly disagree (1) Section 10: was
about reliability of some food information sources, and results were scored
as follow: highly reliable (5), reliable somewhat (4), somewhat unreliable
(3), unreliable highly (2), and | don’t know (1). And section 11: was about
food contamination knowledge and answers were scored as follow:
strongly agree (5), agree (4), | don’t know (3), disagree (2), and strongly
disagree (1).

2.2.1 Statistical analysis

Data from the questionnaire were firstly analyzed by descriptive
statistics (mean, SEM, minimum and maximum values). The effect of
demographic (age, sex, place of living, educational level, etc) factors on
consumers’ awareness toward food safety were evaluated by using the
ANOVA option of procedure of SPSS software (IBM SPSS statistics 21).
The separations of means were using Turkey’s honestly significant
difference multiple range test with P < 0.05 considered as significant.
Alpha-Cronbach equation was used to measure questionnaire stability and
internal consistency paragraphs. A Kolmogorov-Smirnov Z test was
performed to examine the normal distribution of the indicators used in the

analysis.
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Chapter Three

Results and Discussion

The effect of gender on all studied parameters (consumer confidence
and concerns towards food products, consumers’ knowledge in food
handling practices, their reliability in information sources and their
knowledge in contamination of food) in three Palestinian governorates
(Qalgilya, Tulkarm and Nablus) was studied. About 312 consumers (100
males and 212 females) were asked specific questions about each

parameter by face to face interviews.

100 persons

B Female

Male

H Female

Male

Figure 8. Percentage of males and females who were asked in this study.
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The effect of gender on the degree of confidence towards the safety

of food products in three Palestinian governorates (Qalgilya, Tulkarm and
Nablus) was studied. About 312 consumers (100 males and 212 females)
were asked specific questions about their confidence towards some
products by face to face interviews, and results were shown in Table 4.
Findings showed that there was no significant effect of gender on consumer
confidence towards food products except; supermarket foods and fish
products. In which females had a significantly higher degree of confidence
in supermarket foods (3.21 vs. 2.92, P<0.5) and fish products (3.48 vs. 3.13,
P<0.5) than males. In general, there are several determents that affect the
consumer awareness towards food safety that could be good indicators to
measure. Consumer’s attitudes and awareness towards food safety are
generally affected by the nature of food safety issues and according to other
determents including their gender, age, career, marital status, living place
and educational level (Berwer et al., 1994). According to a survey in the
UK, it was found that 45% of consumers discouraged the consumption of
supermarket foods and foods from restaurants, and this was attributed due
to the high risk of food poisoning (Henson et al., 1993). Berwer et al
(1994) found that six factors (food additives, hormones in milk, microbial
contamination, pesticide residues, and high caloric intake) affected
consumer’s attitudes towards food safety. Altekruse et al (1999) found that
men showed more unhygienic practices in food preparation than women in
the United States. Also, Burger (1998) found that there were gender

differences in fish consumption where women consume less fish than men,



35

this due to that women believe that fish was not safe. Moreover, Hidaka et

al (2018) found that females in Spain showed more confidence in foods

from supermarkets and restaurants than men.

Table 4. Consumer confidence in the safety of different food products
by considering gender effect in three governorates (Qalgilya, Tulkarm

and Nablus).
Degree of confidence® Female Male P
g (Mean + SD?) | (Mean + SD) | Value
1 | Supermarket food 3.21+0.91 2.92+£091 | <0.05
2 | Bottled water 3.48+1.13 3.29+1.18 0.18
3 | Eqg 377+107 | 385+091 | 0.54
4 | Fruits and vegetables 3.92 £ 0.86 3.93+0.86 0.89
5 | Milk and milk products | 3.82+£0.90 3.98£1.03 0.17
g | Meat and meat 379+098 | 3.89+096 | 0.39
products
Chicken and chicken | 30,4 093 | 366+1.05 | 0.3
products
8 | Fish and fish products 3.48 £1.02 3.13+1.21 | <0.05
g | Popular foods from 253+087 | 249+081 | 071
street
10 | Popular drinks from 197+135 | 1.78+111 | 0.23
street
Eastern desserts
11 (Kunafa, baklava, etc.) 3.78+1.26 3.61+134 0.28
12 \e’;’fitem desserts (cake, | 593,138 | 312+134 | 0.25
13 | Food from popular 332+143 | 337+133 | 0.77
restaurants
14 | Food from regular 34+107 | 352+100 | 047
restaurants
'The degree of confidence was scored as follows: completely

confident (5), mostly confident (4), no idea (3), not very confident (2), and

not at all confident (1). In addition, results have been collected from section

(2) of the research questionnaire.
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23D is standard deviation.

The pooled effect of gender on consumer concerns toward the
presence of hazards in food the governorates of Qalgilya, Tulkarm and
Nablus is presented in Table 5. Consumers were selected randomly and
asked about their concerns towards food potential hazards. Findings
showed that there were no significant differences between males and
females’ concerns about the presence of antibiotics in meat and milk
products and glass fragments. On another hand, there were significant
differences between males and females in their concerns to other hazards.
In this context, females showed higher concerns about contamination of
bacteria (3.49 vs. 2.89, P<0.05), pesticide/insecticide residues (4.06 vs.
3.55, P<0.05), heavy metals (2.41 vs. 1.98, P<0.05), physical hazards in
cereals, and hormones in meat (3.18 vs. 2.87, P<0.05) than males. In
general, our findings showed that females a had higher degree of concern to
the presence of the board spectrum of hazards in foods than males. This
result may be attributed due to that females are more commonly dedicated
to prepare foods in houses than males according to Palestinian culture. In
the UK, it was found that men had lower concerns towards food hazards
than women, and they did unsafe food preparation practices (Altekruse et

al., 1996).
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Table 5. Consumer concerns toward hazards in food products by
considering gender effect in three governorates (Qalgilya, Tulkarm

and Nablus).
. 1 Female Male P
Potential hazard (Mean + SD?) | (Mean + SD) | Value
1 | Bacterial contamination 349+1.23 2.89+1.29 | <0.05
2 | Pesticide/insecticide residues 4.06 +0.99 355+1.24 | <0.05
3 | Lead, mercury and aluminum 241 +1.48 1.98+1.38 | <0.05
4 | Hormones in meat 3.18 +1.27 2.87 £1.35 0.05
5 Antibiotics in meat and milk 266 + 1.31 295 + 1.40 0.07
products
g | Straw, stem fragmentandany | 557,408 | 268+1.09 | <0.05
plant fragment in cereals
7 | Glass fragment 3.34+1.19 3.20 £1.39 0.34
8 | Stones in cereals, grains 3.76 £ 1.05 3.25+1.30 | <0.05
9 | Insects 3.53+£1.18 3.28 £1.33 0.09

'Potential hazard was scored as follows: completely confident (5),
mostly confident (4), no idea (3), not very confident (2), and not at all
confident (1). In addition, results have been collected from section (3) of
the research questionnaire.

?SD is the standard deviation.

Findings in Table 6 showed the effect of gender on the consumer
knowledge in food safety. About 310 consumers were asked about their
knowledge in food safety on a 1-5 score scale. Results showed that there
was a significant effect of gender on consumer knowledge in food safety.
Females showed higher knowledge in food safety (3.47 vs. 3.27, P<0.05)
and personal assessment (3.91 vs. 3.69, p<0.05) of family health in the past
6 months than males respectively. On the other hand, males showed higher
confidence level in food safety authorities (2.66 vs. 2.35, P<0.05), and the
knowledge of food handlers in food safety (2.91 vs. 2.65, P<0.05) than
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females. In Ankara (the capital of Turkey) it was found that females and

males showed similar knowledge in food safety (Sanlier, 2009).

Table 6. Consumer knowledge in food safety by considering gender
effect in three governorates (Qalgilya, Tulkarm and Nablus).

Consumer knowledge* Female 2 Male P
(Mean + SD?) | (Mean + SD) Value
1 | How informed about 3.47+0.82 | 327+060 | <0.05
food safety
o | Personal description of | 57/, 588 | 3774089 | 0.4
health

Personal assessment of
3 | family health inthe past | 3.91+£0.90 | 3.69 +0.87 0.05
6 months

4 | Your confidence for 235+116 | 2.66+132 | <0.05
food safety authorities
The knowledge of food
5 | handlers about food 2.56 +0.99 2.91+1.08 <0.05

safety

"The consumer knowledge was scored as follows: excellent (5), very
good (4), average (3), good (2), and poor (1). In addition, results have been
collected from section (5) of the research questionnaire.

?SD is the standard deviation.

Table 7 showed the gender effect on consumer knowledge in food
handling practices. It was found that there was no significant gender effect
on the consumer food handling practices except; the case of checking the
food packages, cleaning the food preparation area, and separation between
raw and cooked meat. In which females had higher knowledge in checking
food packages (4.87 vs. 4.45, P<0.05) and cleaning food preparation area

(4.98 vs. 4.74, P<0.05) than males. Likewise, a study in Greece showed that
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Greek females recorded better food handling practices than males (Lazou et
al., 2012). In contrast, males had higher knowledge in separation between
raw and cooked meat (2.23 vs.2.10, P<0.05) than females. In this context,
Sanlier (2009) found that females in Turkey showed a higher level in safe

food handling and preparation than males.

Table 7. Consumer knowledge in food handling practice by
considering gender effect in three governorates (Qalqilya, Tulkarm

and Nablus).

Handling practice® Female Male P
gp (Mean = SD?) | (Mean + SD) | Value

1 | Checking food packages | 4.87+0.39 | 445+0.92 | <0.05

2 | Checking frozen foods 444+107 | 451+0.93 0.60

3 ;';:” food preparation | 4 954 022 | 4744067 | <0.05
Leaving cooked meat at

4 | room temperature more 3.14 £3.55 252+1.04 0.10
than 4 h

5 | Separation raw and 2104048 | 2.23+063 | 0.05
cooked meat

g | |asteleftoversto check | 350,930 | 3464130 | 046
if they are still safe

7 | Use raw eggs 3.05+094 | 290+1.20 0.26

The consumer handling practice was scored as follows: always (5),
sometimes (4), | don’t know (3), rarely (2), and never (1). In addition,
results have been collected from section (7) of the research questionnaire.

23D is the standard deviation

Table 8 showed the gender effect on consumer knowledge in good
and safe food preparation practices in three Palestinian governorates
(Qalgilya, Tulkarm and Nablus). It was found that there was no significant

effect of gender on consumer knowledge in safe food preparation practices
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excluding the practice of freezing food. Females showed higher knowledge
in the effect of freezing on microbiological stability than males (4.71 vs.
4.19, P<0.05). In this context, a Lebanese study showed that Lebanese
females scored higher knowledge in food safety practices than males in

general (Hassan et al., 2014).

Table 8. Consumer knowledge in good food preparation practice by
considering gender effect in three governorates (Qalqilya, Tulkarm
and Nablus).

Safe food handling *

Female Male P
(Mean + SD?) | (Mean + SD) | value
1 | Cooking ground beef patties 337110 | 3.44+1.05 | 0.64
Freezing food kills all

2 : 471+052 | 419+122 | <0.05
bacteria

3 | Cooked food 358+0.70 | 3.49+£092 | 0.34
Leftover foods can be safely

4 | kept at room temperature 242 +£1.02 259+1.02 | 0.19

several hours

5 Ir(adlatlon of meat or poultry 272+097 | 260+084 | 030
will destroy bacteria

6 | Safety of irradiated food 2.26 +1.07 2.14+0.82 | 0.34

! The safe food handling was scored as follows: strongly agree (5), agree
(4), | don’t know (3), (2) disagree, and strongly disagree (1). In addition,
results have been collected from section (9) of the research questionnaire.

?SD is the standard deviation

Effect of gender on consumer reliability of sources of food safety
information in the three governorates (Qalgilya, Tulkarm and Nablus) was
shown in Table 9. Consumers were face to face asked about their reliability
of food safety information sources. It was found that males had higher

reliability in food safety information that came from health professionals
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(4.11 vs. 3.81, p<0.05), friends or family (3.19 vs. 2.96, P<0.05), consumer
reports (3.29 vs. 3.07, P<0.05), science magazine (3.28 vs. 2.94, P<0.05),
food magazine (2.67 vs. 2.34, P<0.05), television news (3.09 vs. 2.78,
P<0.05), newspaper (3.01 vs. 2.53, P<0.05) and material government (3.56
vs. 3.08, P<0.05) more than females, respectively. On the other hand, there
were no significant differences between males and females in the reliability
of food safety information that came from university scientists, radio, written
materials from health food stores supermarket, social media such as Facebook,
and internet engines such as Google. Accordingly, Chinese consumers (males
and females) trust food safety information that comes from personal

communications, internet and television in general (Liu et al., 2014).

Table 9. Consumer reliability in the source of food safety information
by considering gender effect in three governorates (Qalqilya, Tulkarm
and Nablus).

Reliability of sources Female Male g
(Mean + SD°) | (Mean = SD) | Value
1 | University scientist 4.08 + 0.83 3.97 +0.87 0.28
2 | Health professional 3.81+1.17 4.11+1.13 <0.05
3 | Friends or family 2.96 + 0.87 3.19+0.91 <0.05
4 | Consumer reports 3.07 +£0.89 3.29+0.90 0.05
5 | Science magazine 2.94 £1.04 3.28+1.01 <0.05
6 | Food magazine 2.34+£1.19 2.67 £1.30 <0.05
7 | Radio 2.82+2.21 3.32+3.11 0.11
8 | Television news 2.78 +0.98 3.09 +0.84 <0.05
9 | Newspaper 2.53 +0.92 3.01+0.89 <0.05
10 Written materials from health 257 +916 299 +0.95 0.07
food stores Supermarket
11 | Material government 3.08+1.01 3.56+1.14 <0.05
1o | Social media such as 265+095 | 2.79+083 | 0.22
Facebook
13 | Internetengines such as 209+107 | 308+1.00 | 050
Google
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'Consumer reliability of food safety information sources was scored
as follows: highly reliable (5), reliable somewhat (4), | don’t know (3),
somewhat unreliable (2), and unreliable highly (1). In addition, results have
been collected from section (10) of the research questionnaire.

2SD is the standard deviation.

The effect of gender on consumer’s food contamination knowledge
in three governorates (Qalqgilya, Tulkarm and Nablus) was shown in Table
10. Our findings showed that there was significant effect of gender on
consumer’s food contamination knowledge. Females had higher knowledge
in the distribution of microorganism on the surface of human body (4.45 vs.
4.18, P<0.05) and the risk of food poisoning based on target consumers
(4.63 vs. 4.37, P<0.05) than males. Moreover; females had higher
knowledge in the role of storing raw and cooked food (4.71 vs. 4.33,
P<0.05), water (4.78 vs. 4.62, p<0.05) and health state of food handlers in
food contamination (4.64 vs. 4.33, P<0.05) than males. Similar results were
found in a Canadian study, in which men had lower knowledge and took
fewer steps to prevent cross-contamination than women (Murray et al.,
2017). On another hand, the gender effect did not appear in the remaining

knowledge parameters of our study.
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Table 10. Consumer knowledge in food contamination by considering
gender effect in three governorates (Qalgilya, Tulkarm, and Nablus).

Knowledge level in food Female Male P

contamination * (Mean + SD? | (Mean+SD) | Value
Microorganisms can be

1 | found on the surface of 445+066 | 418+098 | <0.5
human skin, nose and
mouth of healthy handlers.
Children, pregnant women

5 and older_ individuals are 463 +0.59 437 +0.93 <0.05
more at risk of food
poisoning.

3 | Role of personal hygiene. 4,51+ 0.67 4.43 + 0.68 0.35
Role of storing raw and

4 cooked food together. 4.71 +0.57 4.33+£0.98 <0.05

5 | Roleofwaterin 478+048 | 462+053 | <0.05
transporting contaminants.

5 Role of uncovered abrasion 472 +0.60 471 + 052 0.92
or cuts.
Role of inadequate cooking

7 | of raw food. 4.33+0.77 441+0.74 0.38

g | Role of smoking during 3734142 | 361+1.10 | 049
preparing food.

9 Role of health state of food 464 +0.78 433 +084 <0.05
handlers.

'Level of food contamination knowledge was scored as follows:
strongly agree (5), agree (4), | don’t know (3), disagree (2), and strongly
disagree (1). In addition, results have been collected from section (11) of
the research questionnaire.

’SD is the standard deviation.

The effect of consumers’ age on all studied parameters (consumer
confidence and concerns towards food products, consumers’ knowledge in
food handling practices, their reliability in information sources, and their
knowledge in contamination of food) in three Palestinian governorates

(Qalgilya, Tulkarm, and Nablus) was studied.
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Table 11. Percentage of participant’s age groups.

Age (years) Count (persons) Percentage%
<30 170 54.48%
30-50 85 27.24%
57 18.26%
Total 312 100

The effect of consumer age on the degree of confidence towards the
safety of food products was studied. Consumers in three Palestinian
governorates (Qalqgilya, Tulkarm and Nablus) were asked specific questions
about their confidence towards some products by face to face interviews,
and results were shown in Table 12. Our findings showed that consumers,
who were less than thirty years old had higher confidence towards food
products safety including supermarket foods (2.65 vs. 1.39, P< 0.05),
popular drinks from streets (2.06 vs. 1.46, P< 0.05) and food from regular
restaurants (3.26 vs. 2.43, P< 0.05) than consumers who were more than
fifty years old. While consumers in the range of 30-50 years old showed an
intermediate value. In addition, consumers who were less than thirty years
old had the highest confidence towards bottled water (3.35 vs. 2.62 and
2.54, P< 0.05) and food from popular restaurants (3.57 vs. 3.08 and 3.00,
P< 0.05). On the other hand, consumers who were less than thirty years old
had the lowest confidence towards eggs (3.14 vs. 3.74 and 3.93 P< 0.05)
and meat products (3.11 vs. 3.84 and 3.74, P< 0.05). Moreover, consumers
who were >50 years had the lowest confidence towards western desserts
(3.07 and 3.14 vs. 2.50, P< 0.05). Consumers with age >50 years had
higher confidence towards chicken and chicken products (3.89 vs. 3.21, P<
0.05) than consumers with age <30 years old. At the same time, consumers

who were in the range of 30-50 years old showed an intermediate value. In
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contrast, there was no significant effect of consumer’s age on the degree of
consumers’ confidence towards other food products. In general, it was
found that consumer’s awareness and attitudes towards food safety are
different according to demographic factors including age. In the UK, it was
found that consumers who had age >40 years exhibited higher hygiene food
practices and patterns of consumption than other age groups (Klonts et
al.1995). Fien et al (1995) found that people who were 18-39 years old had
a higher opportunity to have foodborne illness than other age groups. In
this context, 74% of Turkish young (14-19 years old) consumers believe
that the internal temperature of chicken must be high enough for safe
consumption. In addition, 76.5% of adults (20-66 years old) believe that
pasteurized milk can be safe for 3 days in the refrigerators (Salnier, 2009).

In general, all previous studies were partially in agreement with our results.
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Table 12. Consumer confidence in the safety of different food products
by considering Age effect in three governorates (Qalqgilya, Tulkarm

and Nablus).
Degree of <30 30-50 > 50 P
confidence! | Mean+SD? | Mean+SD | Mean+SD | Value
1 S“p‘]iggjrket 265+1.39% | 237+ 1.16® | 1.93+1.15° | <0.05
2 | Bottled water | 3.35+1.49% | 2.62+153° | 254+153" | <0.05
3 Egg 314+1.44° | 374+1.43% | 3.93+1.15% | <0.05
4 | Frutsand | s.0 099 | 3524136 | 3854124 | 030
vegetable
5 | Milkand 5 003 | 3764131 | 3824115 | 008
milk products
g | Meatand |50 00| 38741300 | 3744122 | <0.05
meat products
Chicken and
7 chicken 3.21+1.38° | 3.60+1.47® | 3.89+1.11° | <0.05
products
g | Fishandfish | g1 4939 | 293+157 | 3224160 | 021
products
g | Popularfoods | gy, 405 | 1514101 | 156+1.13 | 012
from street
Popular
10 | drinks from | 2.06 +1.32% | 1.89+1.33%® | 1.46+0.95° | <0.05
Street
Eastern
pp | desserts 382+1.27 | 368+1.33 | 350+1.27 | 027
(Kunafa,
baklava, etc.)
Western
12 desserts 3.07+1.36% | 3.14+1.40° | 250+1.23° | <0.05
(cake, etc.)
Food from
13 popular 3.57+1.31° | 3.08+1.41° | 3.00+1.54" | <0.05
restaurants
Food from
14 regular 3.26+1.35% | 284+ 1.60° | 243+1.27° | <0.05
restaurants

confident (5), mostly confident (4), no idea (3), not very confident (2), and

'The degree of confidence was scored as follows: Completely
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not at all confident (1). Results have been collected from section (2) of the
research questionnaire.

2SD is the standard deviation.

* Means within a row followed by different superscript letters differ
significantly (P < 0.05)

The effect of age on consumer concerns toward the presence of
hazards in food the governorates of Qalgilya, Tulkarm and Nablus is
presented in Table 13. Consumers were selected randomly and asked about
their concerns towards food potential hazards. Results showed that there
were no significant concerns differences between consumers in different
age ranges towards; bacterial contamination, presence  of
pesticide/insecticide residues and stones in cereals in foods. On another
hand, there were a significant concerns differences between consumers in
different age ranges towards other hazards. In this context, consumers who
were >50 years old showed the highest concern towards the presence of
heavy metals presence (2.87 vs. 2.09 and 2.24, P<0.05), glass fragments
(3.87 vs. 3.13 vs. 3.28, P<0.05) and insects (3.94 vs. 3.33 vs. 3.39, P<0.05)
in food products. In addition, findings showed that consumers who were
>50 years had higher concerns towards the presence of hormones in meat
(3.50 vs. 2.91, P<0.05), antibiotics in milk and meat (3.28 vs. 2.57,
P<0.05), plant fragment (3.70 vs. 3.15, P<0.05) and stones in cereals (3.91
vs. 3.51, P<0.05) than consumers who were <30 years. At the same time,
consumers who are in the range of 30-50 showed intermediate values.

Accordingly, it was found that consumers in Kentucky who were between
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30-59 years old had higher concerns towards food hazards that cause food

illnesses than other age groups (Roseman et al., 2006).

Table 13. Consumer concerns toward hazards in food products by
considering age effect in three governorates (Qalqilya, Tulkarm and
Nablus).

Potential hazard* <30 30-50 > 30 P
Mean + SD?| Mean +SD | Mean + SD | Value
1 | Bacterial contamination | 3.10+1.36 | 3.00+1.57 |3.48+1.13| 0.11
p | Pesticide/insecticide | 22 1 50| 400+0.94 | 413093 | 0.06
residues
3 | Lead mercuryand 1, 0.4 340 2044 1.46" |2.87 £ 1.66%| < 0.05
aluminum
4 Hormones in meat  [2.91 + 1.25°| 3.16 + 1.38% [ 3.50 + 1.24%| < 0.05
g | Antibiotics in meatand |, o 4 390|577 4 1 30% 3,28 + 1.41%| < 0.05
milk products
Straw, stem fragment
6 | and any plant fragment |3.15 + 1.23°| 3.30 + 1.06® | 3.70 + 0.96° | < 0.05
in cereals
7 Glass fragment 3.13+1.32°| 3.28 +1.23" |3.87 +0.87%| < 0.05
8 | Stones in cereals, grains |3.51 + 1.30°| 3.54 + 1.04* [ 3.94 + 0.71*| 0.05
9 Insects 3.33+1.35°| 3.39+1.16" |3.94 +0.76%| < 0.05

The potential hazard was scored as follows: completely confident
(5), mostly confident (4), no idea (3), not very confident (2), and not at all
confident (1). Results have been collected from section (3) of the research
questionnaire.

?SD is the standard deviation.

> Means within a row followed by different superscript letters differ
significantly (P < 0.05)
Findings in Table 14 showed the effect of consumers’ age on their
knowledge of food safety. About 310 consumers were asked about their

knowledge in food safety on a 1-5 score scale. The results showed that
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consumers who were >50 years had higher knowledge about their family
health (3.93 vs. 3.44, P<0.05) than consumers who were <30 years. At the
same time, consumers who were in the range of 30-50 years old exhibited
intermediate value. In contrast, there was no significant effect of age on the
other food knowledge parameters. In this context, similar results were
found in a study on Saudi women (Farahat et al., 2015). The study showed
that women who were >60 years old had the highest knowledge in food

safety among other age groups.

Table 14. Consumer knowledge in food safety by considering age effect
in three governorates (Qalqgilya, Tulkarm and Nablus).

Consumer <30 30-50 > 50 P
knowledge® Mean + SD?| Mean + SD |Mean + SD | Value

1 :Z'OW informed aboutl , 54 1 194 | 2,92 +1.17 |2.93 + 1.13| 0.89
ood safety

o [Personal description| 5 57 4 1 35 | 3304125 |3.74+1.19 0.06
of health

3 [family health 3.44 + 1.27°|3.64 + 1.19%|3.93 + 1.089 <0.05
Your confident for

4 |food safety| 2.53+1.09 | 2.39+£1.36 |2.59+1.16| 0.57
authorities
The knowledge of

5 |food handlers about| 2.36 +1.27 | 2.31+£1.12 |2.04 +1.12| 0.22
food safety

The potential hazard was scored as follows: excellent (5), very good
(4), average (3), good (2), poor (1). Results have been collected from
section (5) of the research questionnaire.

?SD is the standard deviation.

> Means within a row followed by different superscript letters differ

significantly (P < 0.05).
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Table 15 showed consumers’ age effect on their knowledge in food
handling practices. It was found that there was no significant effect of
consumers’ age on their food handling practices except; the case of
separating between raw and cooked meat. Consumers who were <30 years
had higher knowledge (1.31 vs. 1.00, P<0.05) in separating meats than
consumers who were >50 years. While consumers in the range of 30-50
years old showed an intermediate value. In this context, Altekruse et al
(1996) found that consumers in the UK who were 18-29 years old did more

unsafe food handling practices than other age groups.

Table 15. Consumer knowledge in food handling practice by
considering age effect in three governorates (Qalqgilya, Tulkarm and
Nablus).

Potential hazard* <30 ) 30-50 >50 P
Mean = SD“ [Mean = SD|Mean + SD| Value
1 |Checking food 4.68+0.89 |4.67 +0.82|4.75+0.65| 0.83
packages
2 |Checking frozen foods | 4.41+£1.08 |4.48+£1.06/4.33£1.18| 0.74
3 ;f;” food preparation | y a9 4 49 |4.94 +0.45/4.73+0.95| 0.12
4 |Cooling cooked meat | 2.14+1.45 |2.44+1.45/2.15+1.35| 0.27
.l 116+ 1.00 +
5 |Raw and cooked meat | 1.31 £ 0.94 0.51% 0.00° < 0.05
Taste leftovers to
6 |check if they are still 3.15+1.74 |13.20+1.67|3.12+1.80| 0.97
safe
7 |Use raw eggs 1.30+0.89 |1.28+0.81|1.27 +0.82| 0.97

'The handling practices were scored as follows: Always (5),
sometimes (4), | don’t know (3), rarely (2), and never (1). Results have

been collected from section (7) of the research questionnaire.
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2SD is the standard deviation.

*> Means within a row followed by different superscript letters differ
significantly (P < 0.05).

Table 16 showed the effect of consumers’ age on their knowledge in
good and safe food preparation practices in three Palestinian governorates
(Qalgilya, Tulkarm and Nablus). It was found that there was no significant
effect of consumer’s age on their knowledge in safe food preparation
practices excluding the practice of freezing food and irradiated food.
Findings showed that consumers who were in the range of 30-50 years old
had higher knowledge about bacteria in frozen food (3.48 vs. 3.02, P<0.05).
At the same time, consumers who were >50 years exhibited intermediate
value. Moreover, consumers who were >50 years had higher knowledge
about freezing cooked food (4.80 vs. 4.47, P<0.05) than those who were
<30 years. While consumers who were in the range of 30-50 showed an
intermediate value. In the context of the knowledge about irradiated food, it
was found that consumers who were in the range of 30-50 years old have
lower knowledge (2.01 vs. 2.34, P<0.05) than those who were less than
thirty years. While consumers who were >50 years showed an intermediate
values. Accordingly, a study on Saudi women showed that women who
were >60 years, had higher safe food practices than other age groups

(Farahat et al., 2015).
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Table 16. Consumer knowledge in good food preparation practice by
considering age effect in three governorates (Qalqgilya, Tulkarm and
Nablus).

- <30 30-50 >50 P
Safe food handling Mean + SD?| Mean + SD | Mean + SD | Value
Ground beef patties | 2.68 £1.34 | 2.33+£1.22 | 2.39+1.08 | 0.07

Freez'”t? food killsalll 5 5 | 1 347 | 348+ 1.38%(2.94 + 1.17%| < 0.05
acteria

Freezing cooked food| 4.47 + 0.85° |4.66 + 0.70%| 4.80 + 0.40% |< 0.05

Leftover foods can be

safely keptatroom | 547, 4 09 | 3194112 | 3534099 | 0.10

temperature several
hours

Irradiation of meat or

5 | poultry will destroy | 2.33+0.90 | 2.38 £0.83 | 2.45+0.90 | 0.70

bacteria

6 Irradiated food | 2.34 +0.98% | 2.01 + 0.89° |2.18 + 1.16%°| 0.05

The safe food handling was scored as follows: strongly agree (5),
agree (4), I don’t know (3), disagree (2), and strongly disagree (1). Results
have been collected from section (9) of the research questionnaire.

2SD is the standard deviation.

* Means within a row followed by different superscript letters differ
significantly (P < 0.05).

Effect of consumer’s age on their reliability of sources of food safety
information in the three governorates (Qalgilya, Tulkarm and Nablus) was
shown in Table 17. Consumers were face to face asked about their
reliability of food safety information sources. It was found that there were
no significant effects of consumer’s age on the reliability of sources of food
safety information except health professionals, friends, or family and

science magazines. In which consumers who were <30 years exhibited the
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lowest reliability of food information that comes from health professionals

(3.68 vs. 4.15 and 4.25, P<0.05). While consumers who were >50 years

showed the highest reliability of food information that comes from friends

or family (2.02 and 3.34 vs. 3.02, P<0.05). Moreover, consumers who were

<30 years showed higher reliability of information coming from science

magazine (2.71 vs. 2.21, P<0.0) than consumers who were in the range of

30-50 years old. At the same time, consumers who were >50 years showed

an intermediate value.

Table 17. Consumer reliability in the source of food safety information
by considering age effect in three governorates (Qalqgilya, Tulkarm and

Nablus).
Reliability of sources® <30 | 3050 >50 P

Mean = SD°|Mean = SD| Mean £ SD | Value

1 University scientist 3.75+1.16 (4.08+1.03| 3.92+1.15 | 0.14

2 Health professional  [3.68 + 1.28°(4.15 + 0.96°| 4.25 + 0.88% |< 0.05

3 Friends or family ~ [2.02 + 1.09°(2.34 + 1.24°| 3.02 + 1.08% |< 0.05

4 Consumer reports 234+131(268+1.39| 269+1.28 | 0.08

5 Science magazine 2.71 +1.38%(2.21 + 1.21° 2.40 + 1.24* | < 0.05

6 Food magazine 249+130(236+1.16| 240+1.11 | 0.73

7 Radio 208+1.21(221+1.28| 227+1.19 | 0.54

8 Television news 227+1.31(234+133| 241+£1.20 | 0.77

9 Newspaper 2.66+092(261+1.00| 280+£0.92 | 0.51

Written materials from
10 health food stores 189+£115/195+1.23| 2.20+£1.08 | 0.27
supermarket
11| Material government |2.70+1.42|255+1.50| 2.80+1.50 | 0.59
1p| Soctlmediasuchas |, g5, 1 50(178+1.06| 2.08+1.35 | 0.24
Facebook
13| IMemetengines suchas |, g, 139|259+ 1.46 | 2.31+1.26 | 0.40
Google
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The reliability of sources of food safety information was scored as
follows: highly reliable (5), reliable somewhat (4), | don’t know (3),
somewhat unreliable (2), and unreliable highly (1). Results have been
collected from section (10) of the research questionnaire.
’SD is the standard deviation.
*> Means within a row followed by different superscript letters differ
significantly (P < 0.05).
The effect of consumer’s age on their food contamination knowledge in
three governorates (Qalgilya, Tulkarm and Nablus) was shown in Table 18.
Our findings showed that there was no significant effect of consumer’s age
on their food contamination knowledge except three cases. In this context,
consumers in the range of 30-50 years had the lowest knowledge about
storing food (4.36 vs. 4.71 and 4.65, P<0.05). The same results were
observed for the role of uncovered abrasion (4.45 vs. 4.74 and 4.90,
P<0.05) in food contamination. On the other hand, consumers who were
>50 years had the highest information about the role of inadequate food
cooking (4.69 vs. 4.19 and 4.16, P<0.05) in food contamination. However,
Evans et al (2019) found that elderly people (>60) in Bangladesh had lower
information about food contamination than other consumers, and they need
to improve their food hygiene practices. In contrast, another study in
Canada showed that the youngest age group (<30 years) had the lowest

knowledge in food contamination practices (Murray et al., 2017).
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Table 18. Consumer knowledge in food contamination by considering
gender effect in three governorates (Qalgilya, Tulkarm and Nablus).

Food Contamination <30 30-50 > 50 P
Knowledge® Mean + SD?| Mean + SD | Mean + SD | Value
Microorganisms can be
1 | foundonthesurface of |/ oy, o8 | 4.44+0.74 | 4.26+0.91 | 0.44
human skin, nose and
mouth of healthy handlers
Children, pregnant women
o | and older individuals are | 5, , 5 71 | 4 64+0.78 | 450 +0.54 | 0.31
more at risk of food
poisoning
3 | Role of personal hygiene | 4.44+0.89 | 444 +0.79 | 429+ 0.97 | 0.57
g | Roleofstoringraw and |, 21, 562|436 +.0.95° | 4.65 + 0.48%| < 0.05
cooked food together
5 Role of water 469+0.65|475+£052 |4.78+0.42| 0.53
g| Roleofuncovered 1,7/, o562l 45+ 0.98°|4.90 +0.30° | < 0.05
abrasion or cuts
7| Roleofinadequate = 1,6, 4 1op |4 15+ 1.00° | 4.69 +0.71%| < 0.05
cooking of raw food
g | Roleofsmokingduring | 5 oo, 4 19| 3844121 |3.96+1.08/| 0.19
preparing food
g |Role of health state of food| 47, 84 | 4,68+ 0.65 | 4.68+0.65 | 0.08
handler
The food contamination knowledge was scored as follows: strongly

agree (5), agree (4), I don’t know (3), disagree (2), and strongly disagree

(1). Results have been collected from section (11) of the

questionnaire.

238D is the standard deviation.

research

* Means within a row followed by different superscript letters differ

significantly (P < 0.05).

The geographic effect on consumer’s awareness towards food safety

was studied by categorizing consumers into three governorates (Nablus,

Qalqgilya and Tulkarm). The effect of consumers living place on all studied
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parameters (consumer confidence and concerns towards food products,
consumers’ knowledge in food handling practices, their reliability in
information sources and their knowledge in contamination of food) in three
Palestinian governorates (Qalgilya, Tulkarm and Nablus) was studied.
About 312 consumers were asked specific questions about each parameter

by face to face interviews.

Table 19. Percentage of participants from each city (Nablus, Tulkarm

and Qalgilya).
Governorates | Count (persons) Percentage%
Nablus 115 36.86
Tulkarem 75 24.04
Qalqilya 122 39.10
Total 312 100

The geographic effect on consumer confidence toward the safety of
different food products in the Palestinian market was shown in Table 20. In
general, our findings showed that there was a significant effect on living
place on the consumer confidence towards the safety of food products,
except in; egg, dairy products, popular drinks from street and eastern
desserts (Kunafa, baklava, etc.). The results showed that the consumers in
Qalgilya governorate exhibited higher degree of confidence towards
supermarket foods (3.39 vs. 2.84, P<0.05) and popular foods from the street
(2.65 vs. 2.35, P<0.05) than consumers in Nablus governorate respectively,
while consumers in Tulkarm governorate showed intermediate values.

However, consumers in Tulkarm governorate showed a higher degree of
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confidence in bottled water (3.64 vs. 2.71 and 2.89, P<0.05) than Nablus
and Qalgilya respectively. Moreover, consumers in Nablus and Qalgilya
governorates showed higher degree of confidence in the safety of fruits and
vegetable (4.05 and 3.79 vs. 3.64, P<0.05), meat products (3.91 and 3.91
vs. 3.55, p<0.05, P<0.05), chicken products (3.94 and 3.89 vs. 3.37,
P<0.05) than the consumers in Tulkarm governorate. The degree of
confidence in the safety of fish products (3.79 vs. 3.03 and 3.20, P<0.05)
and food from regular restaurants (3.23 vs. 2.72 and 3.04, P<0.05) in
Qalgilya governorate was significantly a higher than Nablus and Tulkarm
governorates respectively. Consumers in Tulkarm and Qalgilya showed a
higher confidence toward the safety of western desserts (4.08 vs. 3.79,
P<0.05) than Nablus governorate. The confidence in the safety of foods
from popular restaurants in Qalgilya governorate was significantly higher
(4.08 vs. 3.42 and 3.61, P<0.05) than Nablus and Tulkarm governorates.
Consumption patterns of different types of foods are greatly affected by
geographical factors, as it can help in understanding consumer’s
perceptions towards many things including food (Pirgo, 2004). In this
context, it was found that consumers living within a distance of 20-25 miles
had almost the same concerns towards food safety, the same knowledge
and food handling practices (Pirgo, 2004). Even the distance between three
governorates in our study was in the range of 13-17 miles but there were
significant differences in the concerns towards food safety. This may be

attributed to different food cultures in these areas.



58
Table 20. Consumer confidence in the safety of different food products
by considering place of living effect in three governorates (Qalqilya,
Tulkarm and Nablus).

Degree Of Confidence’ Nablus Qalgilya Tulkarm P
(Mean + SD?)| (Mean + SD) | (Mean + SD) | Value
1 |Supermarket food 2.84+0.77° | 3.39%0.99 |3.00 + 0.87%|< 0.05
2 |Bottled water 2.71+151° [ 289 +1.68° | 3.64 + 1.20° [< 0.05
3 Egg 377119 | 3.89+£0.97 | 3.68x0.81 | 0.34
4 |Fruits and vegetables 4.05+0.76% | 3.97 +0.94* | 3.64 +0.82° [< 0.05
5 Milk and milk products 3.80+£099 | 3.99+£0.99 | 3.79+£0.86 | 0.18
6  |Meat and meat products 3.91+1.02° | 3.91+0.99° | 3.55+ 0.81° |< 0.05
7 |Chicken —and chicken) 59, . 922 | 3.89+0.99° | 3.37+0.90° |<0.05
products
8  |Fish and fish products 3.03+1.07° | 3.79+1.11° [3.20 + 0.87 ° |< 0.05
9 Popular foods from street 2.35+0.75" | 2.65+0.97% [2.56 + 0.76™|< 0.05
10 |Popular drinks from street 255+0.85 | 2.78+0.97 | 275+0.90 | 0.12
11 |Eastern  desserts (Kunafa, 30,401 | 408+0091 | 3.93+0.84 | 0.09
baklava, etc.)
12 |Western desserts (cake, etc.)| 2.97 £0.91° | 4.08 + 2.87° | 3.79 + 0.87% |< 0.05
13 JFood  from  popular 545, 1 30 | 408+0.96% | 3.61+0.73° < 0.05
restaurants
14 |Food ~ from regularl 55, 4 365 | 3934 150° [3.04+1.38%|<0.05
restaurants

'The degree of confidence was scored as follows: completely
confident (5), mostly confident (4), no idea (3), not very confident (2), and
not at all confident (1). In addition, results have been collected from section
(2) of the research questionnaire.

SD is the standard deviation.

*b Means within a row followed by different superscript letters
differ significantly (P < 0.05).

The geographical effect (living place) on consumer concerns towards
potential hazards in foods was shown in Table 21. Findings showed that
there was a significant effect on living place on consumer concerns towards

food potential hazards except having hormones in meat. Consumers in
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Qalgilya had higher concerns than Tulkarm towards bacterial
contamination (3.44 vs. 2.97, P<0.05), physical hazards in cereals (3.56 vs.
2.91, P<0.05) and glass fragments in food (3.57 vs. 2.92, P<0.05) while
Nablus showed intermediate values. For the hazard of having heavy metals
(aluminum, lead and mercury) in food, Nablus community showed higher
concerns than Qalgilya (2.55 vs. 1.97, P<0.05), where Tulkarm exhibited
moderate values. In respect to the presence of antibiotics in meat and milk
products, consumers in Nablus and Tulkarm cities showed significantly
higher concerns (2.84 and 3.17 vs. 2.41, P<0.05) than Qalgilya city.
Consumers in Nablus and Qalqgilya had higher concerns towards insects
(3.48 and 3.73 vs. 2.96, P<0.05) than consumers in Tulkarm. In agreement
with our findings, in Ghana, Omari et al (2017) found that urban
consumers, in general, have higher concerns towards bacterial
contamination, pesticide residues in vegetables and physical hazards than
ruler ones. Furthermore, Kendall et al (2014) found that Chinese
consumers living in Beijing had lower levels of hazard concern than ones

in Chengdu.
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Table 21. Consumer concerns toward hazards in food products by
considering living place effect in three governorates (Qalgilya,
Tulkarm and Nablus).

Nablus Qalgilya Tulkarm P

. 1
Potential hazard (Mean + SD?) | (Mean + SD) | (Mean + SD) | Value

 |Bacterial 3.35 +1.17%° | 3444125 | 2.97 +1.42° | <0.05
contamination

Pesticide/insecticide

5 |Pes 417 +0.84% | 3.84+1.00° | 356+ 1.45° | <0.05
residues

g|Lead, mercury and o oe g ssa | 9974118° | 2.35+1.53% | <0.05
aluminum

4 [Hormones in meat 3.17+1.23 3.07+1.12 | 297+1.55 0.61
5 [Antibiotics In meatl » o)\ 9 opa | 5494134 | 317 +1.40° | <0.05
and milk products

Straw, stem fragment
6land any  plant| 3.24+1.06® | 3.56+1.04° | 2.91+1.35" | <0.05

fragment in cereals

7 |Glass fragment 3.25+1.22®° | 357+1.19% | 293+1.32° | <0.05
8 g':glnness In - cereals, 5 eey105% | 3.71+£1.12° | 3.29+1.31° | <0.05
9 [Insects 3.48+1.20° | 3.73+1.14° | 296+1.31° | <0.05

"The potential hazard was scored as follows: completely confident
(5), mostly confident (4), no idea (3), not very confident (2), and not at all
confident (1). In addition, results have been collected from section (3) of
the research questionnaire.

23D is the standard deviation.

* Means within a row followed by different superscript letters differ
significantly (P < 0.05)

The effect of living place (Nablus, Qalgilya and Tulkarm) on
consumers’ knowledge in food safety was shown in Table 22. In general,
results showed that consumer knowledge in food safety was not
significantly affected by the place of living except in the case of personal

health description. Consumers in Tulkarm and Nablus showed higher
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concerns towards personal health description (3.89 and 3.90 vs. 3.53,
P<0.05) than consumers in Qalgilya. In this context, Parra et al (2014)
reported that consumer from the US had higher awareness towards food

safety risks than consumers from Mexico.

Table 22. Consumer knowledge in food safety by considering living
place effect in three governorates (Qalgilya, Tulkarm and Nablus).

Consumer Nablus Qalgilya Tulkarm P
knowledge® (Mean + SD?) | (Mean = SD) | (Mean + SD) | Value

1|How informed | 5 0 70 | 3424082 | 3324076 | 0.62
about food safety

2 | Personal
description  of | 3.89+0.76° | 3.53+0.95° | 3.90+0.89* | <0.05
health

3 | Personal

assessment of
family health in
the past 6 months

3.95+0.81 3.70 +£0.97 3.90 +0.85 0.09

4 | Your confident
for food safety | 2.39+1.14 251+1.29 2.67 £1.04 0.29
authorities

5| The knowledge
of food handlers | 2.60 +1.04 2.83+1.05 2.51+0.95 0.08
about food safety

"The consumer knowledge was scored as follow: excellent (5), very
good (4), average (3), good (2), and poor (1). In addition, results have been
collected from section (5) of research questionnaire.

?SD is standard deviation.

* Means within a row followed by different superscript letters differ
significantly (P < 0.05).

Table 23 showed consumers living place effect on their knowledge in food
handling practices. It was found that consumers living places significantly

affect their food handling practices except; the case of checking frozen
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food. Consumers who live in Tulkarm city scored the lowest value in their
knowledge in two cases: checking food packages (4.23 vs. 4.87 and 4.78,
P<0.05) and using raw eggs (1.00 vs. 1.41 and 1.31, P<0.05). In contrast,
they showed the highest knowledge in separating raw and cooked meat
(1.55 vs. 1.09 and 1.14, P<0.05). Consumers in Nablus city clean their food
preparation area more than consumers in Tulkarm city (4.99 vs. 4.70,
P<0.05), while consumers in Qalgilya city showed an intermediate value.
Moreover, consumers in Nablus city scored the lowest value in leaving
cooked meat at room temperature for more than two hours (1.81 vs. 2.48
and 2.45, P<0.05). In respect with tasting leftovers to check if they are still
safe, consumers in Qalgilya city scored the lowest value (2.73 vs. 3.44 and
3.42, p<0.05). Parra et al (2014) found that generally, consumers who were
born in Mexico were less likely to follow food safety practices than those

who were born in the US.
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Table 23. Consumer knowledge in food handling practice by
considering living place effect in three governorates (Qalgilya,
Tulkarm and Nablus).

Nablus Qalqgilya Tulkarm P

* - s Al
Handling practice (Mean + SD?) |(Mean + SD)|(Mean + SD)| Value

Checking food

1 4.87+0.41° | 4.78 +0.61% | 4.23 + 1.34° |< 0.05
packages

o |Checking frozen 4.48+097 | 433+1.20 | 4.45+1.08 | 0.54
foods

3 |Clean food 4.99 + 0.09° |4.87 +0.65%| 4.70 + 0.85" | < 0.05

preparation area
Leaving cooked

4 1.81+1.22° |2.48 +1.56°| 2.45 + 1.39° | < 0.05
meat at room temp
5 Eae‘évta”d cooked 1.09+ 0.41° | 1.14+0.73°| 1.55 + 1.09? |< 0.05

Taste leftovers to
6 |check if they are still| 3.44 +1.75% | 2.73 +1.73°| 3.42 + 1.55* |< 0.05
safe
7 |Use raw eggs 1.44 +1.05" [1.31+0.87%|1.00 + 0.00° |< 0.05

The consumer handling practice was scored as follows: always (5),
sometimes (4), | don’t know (3), rarely (2) and never (1). In addition,
results have been collected from section (7) of the research questionnaire.

?SD is the standard deviation.

*b Means within a row followed by different superscript letters differ
significantly (P < 0.05).

The effect of living place on the consumer safe food preparation
practices was shown in Table 24. Results showed that there was a
significant effect of consumers living place on their safe food preparation
practices except for the knowledge about cooling cooked food and dealing
with food leftovers. Considering the knowledge of cooking ground beef

patties (3.13 vs. 2.53 and 2.19, P< 0.05) and irradiated food (2.70 vs. 1.98
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and 2.18, P< 0.05), it was found that consumers living in Tulkarm city
scored the highest value. With respect to consumer’s knowledge about
freezing food and bacteria, it was found that consumers in Qalgilya city
scored the highest value (3.50 vs. 2.94 and 2.58, P< 0.05). For the
knowledge about the relation between irradiation of meat and destroying
bacteria, it was found that consumers in Tulkarm city scored higher value
than ones in Qalgilya (2.66 vs. 2.15, P< 0.05), while consumers in Nablus
city showed an intermediate value. In this context, Gomaa (2007) found
that women who live in Alexandria city had lower knowledge in food
preparation practices than other cities. In which 42% of them bought non-

refrigerated meat, and 78.46% could buy fish that was partially frozen.

Table 24. Consumer knowledge in good food preparation practice by

considering living place effect in three governorates (Qalgilya,
Tulkarm and Nablus).
. Nablus Qalqgilya Tulkarm P
* 1
Safe food handling (Mean + SD?) | (Mean # SD) | (Mean + SD) | Value
Cooking ground beef | , oo, 4 385 | 9194108 | 3.13+1.21* | <0.05
patties
Freezing food killsall | 5 o 1 1 350 | 350+ 1.21% | 2.85 + 1.40° | < 0.05
bacteria
Cooling cooked food | 4.63+0.83 | 454+0.70 | 456+0.74 | 0.63
Leftover foods can be
safely keptatroom | 540, 404 | 3174113 | 3244110 | 0.67
temperature several
hours
Irradiation of meat or
poultry will destroy | 2.40 + 0.91® | 2.15+0.76° | 2.66 + 0.95% | < 0.05
bacteria
Irradiated food 1.98+0.95" | 2.18+0.93° | 2.70 + 1.04* | < 0.05

The safe food handling was scored as follows: strongly agree (5),

agree (4), |1 don’t know (3), disagree (2) and strongly disagree (1). In




65
addition, results have been collected from section (9) of the research
questionnaire.

2SD is the standard deviation.

* Means within a row followed by different superscript letters differ
significantly (P < 0.05)

Effect of living place on the reliability of information sources in food
safety was shown in Table 25, it was found that there was a significant
effect of living place on the reliability of the information sources in food
safety. Consumers in Nablus had significantly higher reliability in
university scientists (4.16 vs. 3.82, P<0.05) than Tulkarm, while Qalgilya
had an intermediate value. In respect to the reliability of information in
food safety from friends or family, consumers in Qalgilya exhibited
significantly higher reliability (3.38 vs. 2.87 and 2.70, P<0.05) than
consumers in Nablus and Tulkarm. It was also found that consumers in
Tulkarm had higher reliability (3.51 vs. 3.03 and 2.78, P<0.05) in science
magazine as a source of information in food safety more than Qalgilya and
Nablus. Consumers in Nablus showed the lowest reliability in television
news (2.55 vs. 3.10 and 3.03, P<0.05) and food magazines (1.95 vs. 2.77
and 2.70, P<0.05) if compared to consumers in Qalgilya and Tulkarm.
Consumers in Tulkarm had higher reliability in newspapers (3.04 vs. 3.03
and 2.66, P<0.05) and internet engines (3.51 vs. 2.94 and 2.79, P<0.05)
than Nablus and Qalgilya. On the other hand, the living place had no effect
on consumer’s reliability in the other sources. Accordingly, a study was

made in the USA showed that consumers in Texas and New York prefer to
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get their food safety information from TV programs more than other states

(Parra et al., 2014).

Table 25. Consumer reliability in the sources of food safety
information by considering living place effect in three governorates
(Qalqgilya, Tulkarm and Nablus).

- 1 Nablus Qalgilya Tulkarm P
Reliability of sources (Mean + SD? (MeanqinD) (Mean + SD)| Value
1 |University scientist | 4.16 + 0.76° |4.08 + 0.95°| 3.82 + 0.47° |< 0.05
2 |Health professional | 4.12+0.68 | 4.17+£0.82 | 4.09+0.91 | 0.76
3 |Friends or family | 2.87 +0.87" |3.38 + 0.82%|2.70 + 0.82° |< 0.05
4 |Consumer reports | 2.45+1.30 | 2.69+1.32 | 2.23+1.37 | 0.06
5 |Science magazine | 3.03 +0.99" | 2.78 + 1.05°| 3.51 + 0.95* |< 0.05
6 |Food magazine 1.95+0.86° | 2.77 £ 1.21%| 2.70 + 1.50° | < 0.05
7 |Radio 2.63+0.71 | 3.30+3.9 [ 294+0.89 | 0.12
8 |Television news 2.55+0.73° [3.10 + 1.07*| 3.03 + 0.93*|< 0.05
9 |Newspaper 3.03+0.68° [ 2.66 + 1.08" | 3.04 + 0.93% |< 0.05
Written materials
10 [from health food 2.41+0.82 | 2.85+2.80|2.92+0.98 | 0.11
stores Supermarket
11 [Material 315+091 | 319121 | 3.41+1.04 | 0.25
government
12 (Soctal mediasuch 1) o) o | 2594092 | 2.90+1.08 | 0.07
as Facebook
13 |INernetengines | 5 g4 4 1 00° | 2.79 + 1.08° | 3.51 + 0.92° | < 0.05
such as Google

The reliability in sources of food safety information was scored as
follows: highly reliable (5), reliable somewhat (4), somewhat unreliable
(3), unreliable highly (2), and | don’t know (1). In addition, Results have
been collected from section (10) of the research questionnaire.

?SD is the standard deviation.

> Means within a row followed by different superscript letters differ

significantly (P < 0.05).
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The effect of living place on consumer’s knowledge in food
contamination was shown in Table 26. It was found that there was no
significant effect for living place on consumer’s knowledge in food
contamination, except in four cases. Consumers in Qalgilya and Nablus
showed significantly higher (4.09 vs. 4.74 and 4.64, P<0.05) knowledge at
risk of food poisoning than Tulkarm. In addition, consumers in Tulkarm
and Nablus showed significantly higher (4.58 and 4.63 vs. 4.30, P<0.05)
knowledge in the role of personal hygiene in food contamination than
Qalgilya. Moreover, consumers in Nablus showed higher knowledge (4.83
vs. 4.65, P<0.05) in the role of water in food contamination than consumers
in Qalgilya. At the same time, consumers in Tulkarm exhibited an
intermediate value. According to a study made on consumers in Egypt, it
was found that women who live in Alexandria had lower food safety
knowledge in food contamination than other sites. For example, 60% of
women living in Alexandria didn’t wash their hands when preparing food

(Gomaa, 2007).
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Table 26. Consumer knowledge in food contamination by considering
the place of living effect in three governorates (Qalqilya, Tulkarm and

Nablus).
Food contamination Nablus Qalgilya Tulkarm P
knowledge® (Mean + SD?) |(Mean + SD)|(Mean + SD)| Value

Microorganisms can be
1 ‘;]Ol‘”d onthe surface of | 4 5/, 76 | 4.48+064 | 424+0.99 | 0.11
uman skin, nose and
mouth of healthy handlers

Children, pregnant
o [Women and older 4.74+0.48" | 4,64+ 0.56°|4.09 + 1.02°| < 0.05
individuals are more at
risk of food poisoning
Role of personal hygiene | 4.58 +0.65% | 4.30 + 0.74"[4.63 + 0.51%| < 0.05
Role of storing raw and |  5e 577 | 470 +0.48 | 4.48+0.98 | 0.11
cooked food together
Role of water 4.83 +£0.73% | 4.65 + 0.66"[4.66 + 0.70"°| < 0.05
Role of uncovered 475+059 | 4.68+057 | 472+057 | 0.67
abrasion or cuts
Role of inadequate
cooking of raw food
Role of Smoking during
preparing food
Role of health state of

9 469+ 061 |4.47+0.98 |4.42+0.73| 0.06
food handler

o (o b W

443+0.65 |436+0.84|4.20+0.77 | 0.12

390+1.035|3.53+1.44 | 3.63+1.05| 0.10

'Food contamination knowledge was scored as follows: strongly
agree (5), agree (4), | don’t know (3), disagree (2) and strongly disagree
(1). In addition, results have been collected from section (11) of the
research gquestionnaire.

23D is the standard deviation.

*> Means within a row followed by different superscript letters differ
significantly (P < 0.05).

The effect of consumers educational level on all studied parameters
(consumer confidence and concerns towards food products, consumers
knowledge in food handling practices, their reliability in information

sources and their knowledge in contamination of food) in three Palestinian
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governorates (Qalgilya, Tulkarm and Nablus) was studied. About 312
consumers were asked specific questions about each parameter by face to

face interviews.

Educational level

I I I I |

Undergraduate

Secondary school

Primary school

40 35 30 25 20 15 10 5 0

Figure 9. Consumers educational level in the three Palestinian governorates.

The effect of educational levels on consumer confidence towards the
safety of different food products was shown in Table 27. In general, our
study revealed that there was a significant effect for educational levels on
the confidence of the safety of different food product categories except for
supermarket foods and bottled water. Undergraduate consumers exhibited
significantly lower levels of confidence in the safety of eggs than other
groups (graduate, primary, and secondary). The confidence of primary
educated consumers in the safety of fruits and vegetables was significantly
higher than secondary and graduated consumers while undergraduate
exhibited intermediate values. For milk and dairy products, primary

educated consumers had significantly higher confidence in safety than
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secondary educated consumers (4.21 vs. 3.74, p<0.05) while other groups
showed intermediate values. In respect to meat and meat products, under
graduated consumer had significantly lower confidence in the safety if
compared with other groups. Similar results were observed for chicken and
chicken products. Graduated consumers exhibited the lowest values (3.15
vs. 3.79, p<0.05) in the confidence of the safety of fish and fish products if
compared to primary educated consumers while the others exhibited
intermediate values. In respect to popular foods and drinks from the street
as well as eastern desserts, graduated consumers exhibited significantly the
lowest values of confidence if compared with other groups. Similar
findings were seen for the food from popular and regular restaurants.
Finally, primary educated consumers showed the highest confidence in the
safety of western desserts if compared to other groups. As general
conclusions, there was a clear effect for education levels on the confidence
of consumers towards the safety of food products. For wide food
categories, it was observed that the higher the educational level, the lower
the confidence towards food safety. Accordingly, Hidaka et al (2018)
found that educated consumers (graduated and more) especially women
exhibited higher consumption of supermarket food and food from
restaurants than not educated ones. The aim of food safety education in
general is to protect consumers from foodborne illnesses. Such factors that
affect foodborne illness including: inadequate cooking, avoiding cross-
sectional contamination, personal hygiene and preserving food at a suitable

temperature. According to American Council for Agricultural Science and
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Technology (CAST) it was found that each food borne illness highly
affected the economy. Thus education has a greatly important role in
protecting consumers from different illnesses and reduces the economic
burden. In 1997 an American campaign was established to teach consumers
about cleaning surfaces and hands when dealing with food, separating raw
and cooked food, and chilling and cooking at suitable temperature
(Department of Agriculture, Food Safety and Inspection Service:
irradiation of meat food products 2000). On another hand, Webb et al
(2015) found that there was no relationship between education level and
food safety knowledge in Arizona. In which the study was made on
consumers who are in different education levels (primary, secondary and
tertiary). 63.5% of consumers had limited knowledge, 79% had good
hygienic practices knowledge, while 33.5% of consumers knew the correct

cooking temperature (Webb et al., 2015).
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Table 27. Consumer confidence in the safety of different food products
by considering educational level effect in three governorates (Qalqgilya,
Tulkarm and Nablus).

Degree Of Graduate Primary Secondary Under.G P
Confidence® (Mean + SD?)| (Mean + SD) | (Mean + SD) | (Mean + SD) | Value
1 f;’(f’cfrmarket 3.05+0.86 | 3.33+1.04 | 3.01+0.93 | 3.20+0.89 | 0.21
2 |Bottled water | 3.19+ 1.47 | 2.72+1.65 | 2.74+ 1.62 | 3.16 + 1.50 | 0.11
3 |Egg 387 +0.92%|4.21 +0.91°|3.87 = 1.09° | 3.44 + 1.04°|< 0.05
4 \Flg‘é'etfaﬁrfeds 3.82+0.847 | 4.28 +0.67° | 3.86 + 0.92°[3.92 + 0.87*"|< 0.05
5 ;I:Arélgui?g Milk |5 85 4 0.87%(4.21 + 0.77% | 3.74 + 1.08"[3.88 + 0.96®| 0.06
6 mhi?sd meat| 3 90 + 0.972[4.10 + 0.75?| 4.04 + 0.90°| 3.41 + 1.00° |< 0.05
Chicken and
7 Ichicken 3.73+1.05®(4.16 + 0.75%|3.84 + 0.93*| 3.61 + 0.95" |< 0.05
products
8 E:Zg jgt‘i fish 31541147379 + 1.107|3.40 + 1.11%3.40 + 0.97% < 0.05
9 ]E’r%‘r’r‘]“;'ggt"ds 229 +0.64°| 2.93 + 1.01%|2.39 + 0.71"[2.70 + 1.00°"|< 0.05
10 f&%“;‘;gert'”ks 249 +0.82" 2.81 + 0.96%(2.61 + 0.83*| 2.94 + 1.01%|< 0.05
Eastern
11 ‘(jle(fjsr?;}z 3.71+1.01°|4.17 + 0.92%| 4.09 £0.82° |4.01 + 0.91%|< 0.05
baklava, etc.)
Western
12 |desserts (cake, | 3.25 + 0.93"| 4.65 + 4.65%| 3.59 + 1.05" | 3.52 + 0.92° |< 0.05
etc.)
Food from
13 |popular 3.43+0.90° | 4.00 + 0.79%(3.79 + 1.16| 3.90 + 0.90? |< 0.05
restaurants
Food from
14 |regular 3.14 +1.02°|3.49 + 0.91%| 3.67 + 1.20% | 3.64 + 1.02% |< 0.05
restaurants

'The degree of confidence was scored as follows: completely

confident (5), mostly confident (4), no idea (3), not very confident (2) and
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not at all confident (1). In addition, results have been collected from section
(2) of the research questionnaire.

2SD is the standard deviation.

¢ Means within a row followed by different superscript letters differ
significantly (P < 0.05).

Findings about the effect of educational levels on consumer’s
concerns towards food hazards in three governorates (Qalgilya, Tulkarm
and Nablus) are shown in Table 28. In general, our study showed that there
was a significant effect on consumer’s educational levels on their concerns
toward hazards that are present in food products. Under graduated people
had higher significant concerns (3.59 vs. 3.08, for P< 0.05) towards
bacterial contamination of food products than graduated ones while
primary and secondary educated people were intermediate. Secondary
educated consumers had higher concerns towards pesticide/insecticide
residues in food products (4.30 vs. 3.61 and 3.68, P<0.05) than primary and
graduated consumers, respectively, while under graduated people showed
an intermediate value. In respect to heavy metals (lead, mercury and
aluminum) in some food products, under graduated consumers had more
concerns than secondary educated ones (3.71 vs. 3.84, for P< 0.05), while
graduated and primary educated consumers exhibited intermediate values.
For antibiotics in meat and milk products, results showed that graduated
consumers had higher significant concerns than secondary educated ones
(2.97 vs. 2.41, for P< 0.05), while primary educated and under graduated

consumers showed intermediate values. On the other hand, primary
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educated consumers showed higher significant concerns toward presence of
physical hazards (straw, stem fragment and any plant fragment in cereals)
than graduated people (3.74 vs. 3.08, for P< 0.05). While secondary and
under graduated consumers had intermediate values. In respect to glass
fragments in some food products, primary, secondary and under graduated
consumers exhibited similar concerns and at the same time, they were
significantly higher than graduated ones. The same results were shown for
insects. In respect to the presence of stones in grains, it was found that
secondary and under graduated consumers had higher significant concern
(3.71 and 3.84 vs. 3.01) than graduated ones, in which primary educated
consumers were intermediate. On the other hand, there was no significant
effect of educational level on having hormones in meat. Doseman et al
(2001) found that higher educated consumers had more concerns towards
food hazards including food additives and contaminants than less educated

ones in Canada.
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Table 28. Consumer concerns toward hazards in food products by
considering educational level effect in three governorates (Qalqilya,

Tulkarm and Nablus).

Graduate primary Secondary Under.G P
(Mean + SD?) | (Mean # SD) | (Mean + SD) |(Mean + SD) | Value

Potential hazard*

1 if‘rfttae;?:]aﬁon 3.08+1.23° |3.35+1.36%|3.24 +1.24% | 3.59 + 1.28% |< 0.05
2 E%S;'rcégféfgsse“' 368 +1.15° | 3.61+1.12° | 4.30 £0.83 |3.94 + 1.14% |< 0.05
3 'a'rfg‘ih';“rﬁlrrfﬂg 235+1.39% [2.02+1.19%| 1.87 + 1.46" | 2.66 + 1.56% |< 0.05
4 anggt“o”es In 332+130 | 2.74+1.35 | 3.07+1.19 | 2.98+1.33 | 0.07
Antibiotics in
5|meatand milk | 2.97 +1.24% |2.54+1.49®°| 2.41 +1.32" [2.88 + 1.38% |< 0.05
products
Straw, stem
fragment and
6 |any plant 3.08+1.23" | 3.74+1.07% | 3.33+1.09% |3.28 + 1.11%|< 0.05
fragment in
cereals
7 |Glass fragment | 2.78+1.17° | 3.70 + 1.10° | 3.51 + 1.15% | 3.56 + 1.33% |< 0.05
8 f;?g‘aelss 'grains 3.26+1.22° |3.72+1.14%| 3.71+0.95% | 3.84 + 1.18% |< 0.05
9 [Insects 301+1.23° | 370 +1.12° | 358+ 1.05° | 3.77 + 1.31% |< 0.05

'The potential hazard was scored as follows: completely confident
(5), mostly confident (4), no idea (3), not very confident (2), and not at all
confident (1). In addition, results have been collected from section (3) of
the research questionnaire.

2SD is the standard deviation.

* Means within a row followed by different superscript letters differ
significantly (P < 0.05).

The educational level effect on consumer knowledge about food
safety was shown in Table 29. It was found that educational level
significantly affected consumer knowledge in the personal health and

confidence of food safety authorities. Graduated consumers and secondary
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educated ones had more knowledge in personal description of health than
primary educated and under graduated ones (4.09 and 3.84 vs. 3.31 and
3.47, for P< 0.05). In respect to confidence for food safety authorities,
secondary educated consumers had higher significant value than graduated
ones (2.88 vs. 2.09 for P< 0.05), while primary educated consumers and
under graduated ones exhibited intermediate values. Similar results were
found in Nigeria, in which secondary educated students had good
knowledge in food safety practices (Aluh et al., 2019). However, there
were no significant effects of the educational level on how consumers were
informed about food safety, personal assessment of family health in the
past 6 months and how much knowledge food handlers had about food
safety. In Canada- Ontario, it was found that primary educated students in

general had low knowledge in food safety (Majowicz et al., 2015).

Table 29. Consumer knowledge in food safety by considering
educational level effect in three governorates (Qalqgilya, Tulkarm and

Nablus).
Consumer Graduate Primary Secondary Under.G P
knowledge!  |(Mean + SD?|(Mean + SD) |(Mean + SD) |(Mean + SD) |Value
g [Howinformed 157, 064 | 3334085 | 3.27+0.83 | 348+0.81 | 0.22
about food safety
Personal

2 |description of 4.09+0.82% | 3.31+1.00° | 3.84 +0.70° | 3.47 +0.86" |<0.05
health
Personal

g [SSessmentof | 505, 689 | 3744089 | 4.05+082 | 3.70£0.93 | 0.07
family health in
the past 6 months
Your confident

4 ffor food safety | 2.09 +1.11° | 2.74 + 1.11%° | 2.88 + 1.27% | 2.37 + 1.23°° [< 0.05
authorities

The knowledge of
5 |{food handlers 257+099 | 276 +£098 | 276 +0.96 | 2.66+1.16 | 0.58
about food safety
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The consumer knowledge was scored as follows: Excellent (5), very
good (4), average (3), good (2) and poor (1). In addition, results have been
collected from section (5) of the research questionnaire.

2SD is the standard deviation.

¢ Means within a row followed by different superscript letters differ
significantly (P < 0.05)

Table 30 showed the effect of educational level on consumer food
handling practices in three governorates (Qalqgilya, Tulkarm and Nablus).
Our findings showed a significant effect of educational level on consumer
food handling practices. Under graduated consumers had higher knowledge
in checking food packages (4.91 vs. 4.66 and 4.59, P< 0.05) than graduated
and primary educated ones. Secondary educated consumers showed an
intermediate values. For cleaning of food preparation area, it was found
that graduated consumers had higher knowledge than primary educated
ones (5.00 vs. 4.79, P< 0.05), while secondary educated and under
graduated ones had intermediate effect. Primary educated consumers had
the highest knowledge in separation between raw and cooked meat (2.49
vs. 2.16 and 1.97 and 2.09, P< 0.05) in comparison with other groups.
Moreover, under graduated consumers had higher knowledge in tasting
leftovers to check if they are still safe than graduated ones (3.87 vs. 3.19,
P< 0.05), while primary and secondary educated consumers had
intermediate values. In contrast, there wasn’t any significant effect of the

educational level on the other handling food practices. In Japan, university
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students who had more food safety knowledge, exhibited high ability to

confirm food-safety information when selecting food (Takeda et al., 2011).
Table 30. Consumer knowledge in
considering educational level effect in
Tulkarm and Nablus).

food handling practice by
three governorates (Qalqilya,

Handling Graduate Primary Secondary Under.G P
practice’ (Mean + SD?)| (Mean + SD) |(Mean + SD)| (Mean + SD)
Checking | 4 664 0,820 | 450+ 059" |4.73 +0.60%| 4.91 +0.33" | <0.05
food packages
Checking | 481099 | 4.26+1.04 | 4474111 | 452+1.01 | 061
frozen foods
Clean food
3| preparation | 5.00 +0.00% | 4.79 + 0.61° |4.86 + 0.60*| 4.87 + 0.40® | < 0.05
area
4 | Cooked meat | 2.76+1.04 | 315+1.20 | 3.40+5.77 | 2.67+1.06 | 0.40
same plate for
5| rawand | 2.16+0.52" | 2.49+0.97% | 1.97 +0.16° | 2.09 +0.43" | <0.05
cooked meat,
Taste leftovers
g | focheckil 519, 1070 | 367 +1.27% |3.61+1.33%| 3.87+1.20° | <0.05
they are still
safe
7 | Useraweggs | 2.32+0.82 | 2.05+0.22 | 2.15+0.46 | 2.15+0.52 | 0.06

The consumer handling practice was scored as follows: always (5),
sometimes (4), | don’t know (3), rarely (2) and never (1). In addition,
results have been collected from section (7) of the research questionnaire.

?SD is the standard deviation.

* Means within a row followed by different superscript letters differ
significantly (P < 0.05)

The effect of educational level on the safe food preparation practices
was shown in Table 31. It was found that there was a significant effect for
the education level on safe food preparation practices. Graduated

consumers had higher knowledge in dealing with cooked food (cooked
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food should be cooled to room temperature before refrigeration or freezing)

than under graduated ones (4.66 vs. 4.34, P< 0.05). While primary and

secondary educated ones showed intermediate values. On the other hand,

educational levels did not show any significant effect on the other good

preparation practices. In this context, a Lebanese study showed that under

graduated students

in Lebanese universities scored highest safety

knowledge information among other ones (graduated and primary and

secondary educated) (Hassan et al., 2014).

Table 31. Consumer knowledge in good food preparation practice by
considering educational level effect in three governorates (Qalqilya,
Tulkarm and Nablus).

* Safe Food
Handling'

Graduate
(Mean + SD?)

Primary
(Mean £ SD)

Secondary
(Mean = SD)

Under.G
(Mean = SD)

1

Ground beef
patties

3.15+1.05

2.89+0.79

3.07+£0.99

281+1.10 | 0.12

Freezing food
kills all
bacteria

345+1.13

3.56 +1.08

3.31+0.97

3.32+1.12 | 0.57

Cooked food

4.66 + 0.76°

4.58 + 0.65%

4.64 +0.76%

434 +1.01° [<0.05

Leftover foods
can be safely
kept at room
temperature
*several hours

2.95 + 1.06°

3.64 + 0.96°

3.40 +1.03°

3.27 +1.14% |< 0.05

Irradiation of
meat or poultry
will destroy
bacteria

2.56 + 0.82

2.33+1.07

2.40+1.19

248 +1.09 | 0.63

Irradiated food
is considered

2.69+0.74

2.44 +1.09

2.85+1.02

2.62+0.98 | 0.15

The safe food handling was scored as follows:

strongly agree (5),

agree (4), disagree (3), strongly disagree (2) and | don’t know (1). In

addition, results have been collected from section (9) of the research

questionnaire.
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23D is the standard deviation.

*> Means within a row followed by different superscript letters differ
significantly (P < 0.05).

Consumers in Qalgilya, Tulkarm and Nablus were randomly asked
about their reliability in different sources of food safety information, and
results were shown in Table 32. It was clear that there was a significant
effect for the level of education on the reliability of information sources
about food safety. Secondary educated consumers exhibited more
reliability in health professionals as a source of information (4.37 vs. 4.06
and 3.98, P< 0.05) than graduated and under graduated ones, while primary
educated consumers showed intermediate value. In respect to reliability in
friends or family, primary and secondary educated consumers exhibited
more reliable than graduated and under graduated ones (3.47 and 3.42 vs.
2.75 and 2.84, P< 0.05). On the side of consumer reports, graduated
consumers trust consumer reports less than other categories that had almost
the same values (2.86 vs. 3.34 and 3.29 and 3.26, P< 0.05). Primary
educated consumers showed also the lowest reliability in science
magazines (2.37 vs. 3.21 and 3.00 and 3.17, P< 0.05) if compared with
other educational levels. However, primary educated consumers exhibited
the highest reliability in radios (2.75 vs. 2.16 and 2.04 and 1.97, P< 0.05) as
a source of food safety information. On another hand, the level of
education had no significant effect on the reliability of the other sources of
food safety information. In China, Zhao et al (2020) found that

approximately 68% of educated Chinese consumers obtained their
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knowledge about food safety from social media. While Liu et al (2014)
showed that knowledgeable Chinese consumers trust researches, medical

doctors and personal experience.

Table 32. Consumer reliability in the source of food safety information
by considering educational level effect in three governorates (Qalqgilya,

Tulkarm and Nablus).

s 1| Graduate Primary Secondary | Under.G
Reliability of sources (Mean + SD?) | (Mean + SD) |(Mean * SD)|(Mean + SD) P
1 |University 4.05+0.79 | 413+0.84 |4.20+0.77 | 3.87+0.94 | 0.09
sclentist
Health b ab a b
2 . 4.06 +0.86° | 4.22 + 0.76® [4.37 + 0.54%|3.98 + 0.85"| < 0.05
professional
3 |Friends or family | 2.75 % 0.66° | 3.47 + 0.86° |3.42 + 1.05%|2.84 + 0.78°|< 0.05
4 |Consumer reports | 2.86 + 0.83° | 3.34 + 0.85% |3.29 + 0.76%|3.26 + 1.04*|< 0.05
5 |Science magazine | 3.21 +0.97° | 2.37 + 1.13" [3.00 + 1.01%|3.17 + 1.00?|< 0.05
6 |Food magazine | 2.82+0.88 | 2.63+1.24 |2.83+0.92 | 3.43+45 | 0.23
7 |Radio 2.16+1.29° | 2.75 + 1.16% [2.04 + 1.29°(1.97 + 1.03°|< 0.05
8 |Televisionnews | 2.81+093 | 2.84+1.17 | 2.87+0.97 | 2.908 + 0.87 | 0.68
9 |Newspaper 265+096 | 257 +1.17 |2.68+0098|2.74+0.74| 0.79
Written materials
10 gg;‘gshea'th food | 5 63+082 | 260+1.24 |2.39+0.85|3.09+3.22| 0.11
Supermarket
17 |Material 317+1.05 | 357+137 |3.26+1.08|3.12+0.93| 0.17
government
12 [Social mediasuch| » oo\ 379 | 292 41,00 |2.71+0.94 | 2.71+0.96 | 0.26
as Facebook
13 |Internetengines | 5.2 9 65 | 357+1.37 |3.26+1.08|3.12+0.93| 0.17
such as Google

The reliability in sources of food safety information was scored as
follows: highly reliable (5), reliable somewhat (4), | don’t know (3),
somewhat unreliable (2) and unreliable highly (1). In addition, results have
been collected from section (10) of the research questionnaire.

2SD is the standard deviation.
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*> Means within a row followed by different superscript letters differ
significantly (P < 0.05).

The educational level effect on consumer’s food contamination
knowledge in three governorates (Qalqgilya, Tulkarm and Nablus) was
shown in Table 33. It was found that educational level had a a significant
effect on some food contamination knowledge parameters. Graduated and
secondary educated consumers showed higher knowledge in individuals
that are more at risk of food poisoning (4.62 and 4.64 vs. 4.24 and 4.50, P<
0.05) than other levels. Graduated consumers had more knowledge in the
role of water in food contamination (4.89 vs. 4.59 and 4.62, P< 0.05) than
primary and under graduated consumers. While secondary educated
consumers exhibited intermediate values. In respect to the role of smoking
in food contamination, it was found that graduated consumers had higher
knowledge than secondary educated and under graduated consumers (4.15
vs. 3.16 and 3.58, P< 0.05), while secondary educated ones had an
intermediate value. Primary educated consumers showed the lowest
knowledge in the role of the health state of food handler in food
contamination, while other levels were significantly the same (4.08 vs. 4.64
and 4.61 and 4.56, P< 0.05). However, the educational level had not any
significant effect of the other food contamination knowledge parameters. In
this context, Garayoa et al (2005) pointed out that 60% of under graduated
consumers in Spain did accurate safety practices when storing food to

prevent cross-contamination.
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Table 33. Consumer knowledge in food contamination by considering educational effect in three governorates
(Qalgilya, Tulkarm and Nablus).

Food contamination knowledge® Graduate , Primary Secondary Under.G P
(Mean £ SD) (Mean £ SD) (Mean = SD) (Mean £ SD)
Microorganisms can be found on the
1 | surface of human skin, nose and mouth 4.37+0.71 4,14 +1.23 4.38 + 0.63 4.47 +0.63 0.20
of healthy handlers
Children, pregnant women and older
2 | individuals are more at risk of food 462+065" | 424+123 4.64 + 0.56° 4.50 + 0.59% <0.05
poisoning
3 | Role of personal hygiene 4.58 + 0.63 4.35+0.72 4.45 + 0.62 4.45 +0.75 0.24
4 E‘;ﬁﬁ;fto“”g raw and cooked food 4.64 +0.59 438 +1.26 4.47 +0.82 473 +0.45 0.03
5 | Role of water 4.89 +0.32° 4.59 + 0.50" 471 £0.48° 4.62 +0.63" <0.05
6 | Role of uncovered abrasion or cuts 4.77 £0.50 457 £0.77 4.62 £0.63 4.79 £0.49 0.07
7 | Role of inadequate cooking of raw food 4.28 +0.77 441+1.04 447 +£0.70 4.30 £ 0.65 0.34
8 | Role of smoking during preparing food 415+0.89* | 3.73+1.52® 3.16 +1.62° 3.58 +1.23" <0.05
9 | Role of health state of food handler 4.64 + 0.55° 4.08 +1.83" 4.61+1.75° 4,56 +0.75° <0.05
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The food contamination knowledge was scored as follows: strongly
agree (5), agree (4), | don’t know (3), disagree (2) and strongly disagree
(1). In addition, results have been collected from section (11) of the
research questionnaire.

23D is the standard deviation.

> Means within a row followed by different superscript letters differ
significantly (P < 0.05)
The effect of consumers’ career on all studied parameters (consumer
confidence and concerns towards food products, consumers’ knowledge in
safe food practices, their reliability in information sources) in three
Palestinian governorates (Qalgilya, Tulkarm and Nablus) was studied.
About 312 consumers were asked specific questions about each parameter

by face to face interviews.

Table 34. Percentage of participants from different career types.

Field of job Count (persons) Percentage%
Medical 10 3.21
Agriculture and Food 55 17.63
Others 247 79.17
Total 312 100

The effect of consumers’ career (Agricultural, medical and other
careers) on their confidence towards the safety of different food products
available in Palestinian markets was shown in Table 35. Our study revealed
that there was no significant effect of career type on consumer confidence
towards the safety of different food product categories that are available in

the market except for chicken and chicken products. Consumers that have a
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career in the agricultural field had lower confidence towards chicken
products (3.49 vs. 3.85, P< 0.05) than other careers, while medical careers
showed an intermediate value. Despite the great social science of
knowledge in food safety among consumers, the application and practices
of this knowledge are generally limited. In the last decades, foodborne
ilinesses are changing by pathogen changes, as food is such a vehicle that
could transport pathogens (Mackenzie et al., 2004). Many people do not
know the basic rules of food hygiene, so it is important to shed light on
parameters that could affect consumer awareness towards food safety
including their career. Buccheri et al (2007) pointed out that there was a
lack of food safety practices among consumers working in the medical field
in Italy. It was found that there was no enough consumers’ information
about the suitable cooling temperatures for stored food. On another career
side, it was found that also there was an information lack about chemical
polluters in the food chain among agricultural consumers in different
countries including Bangladesh and China (Heikens et al., 2007). There
were limited studies about the awareness of Palestinian consumers in this
subject. Therefore, this study tried to measure the effect of consumers’
career (medical, agricultural, and others) on their awareness towards food

safety.
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Table 35. Consumer confidence in the safety of different food products
by considering career effect in three governorates (Qalqilya, Tulkarm

and Nablus).
Degree of confidence® Agri. Medical Other P
g (Mean + SD?)| (Mean + SD) | (Mean + SD) | Value
1| Supermarketfood | 2.87+0.72 | 3.20+0.63 | 3.17+0.96 | 0.09
2 | Bottled water | 356+1.14 | 360+ 117 | 3.38+1.15 | 0.48
3 Egg 366+1.06 | 400+082 | 3.82+1.02 | 045
4 |Fruits and vegetables| 3.93+0.77 | 410+057 | 3.91+0.89 | 0.79
5| Milkandmilk 1 507 589 | 450083 | 3.86+0.96 | 0.09
products
g | Meatandmeat | 5.0 65 | 350+0097 | 3.88+0.95 | 0.08
products
7 |Chicken and chicken| 5 /5 | 5940 | 370+ 1.16® | 3.85+0.96° | <0.05
products
8 Fish and fish 327+121 | 280+063 | 341+1.08 | 0.18
products
9 POp“'agtfr‘;‘;?S from | 5331058 | 230048 | 257091 | 0.12
10 POp“'arSSrgg‘tks from| 5914001 | 250053 | 2644092 | 0.12
Eastern desserts
11| (Kunafa, baklava, | 4.18+0.72 | 410+0.99 | 3.89+0.98 | 0.10
etc.)
1p| Westerndesserts | 504 580 | 4004082 | 3544218 | 056
(cake, etc.)
13| Foodfrompopular | 550 g7 | 3904074 | 3.71+£1.00 | 0.83
restaurants
14| Foodfromregular | 5 oo ggs | 3404108 | 341+£1.12 | 0.32
restaurants

"The degree of confidence was scored as follows: completely
confident (5), mostly confident (4), no idea (3), not very confident (2) and
not at all confident (1). In addition, results have been collected from section
(2) of the research questionnaire.

?SD is the standard deviation.

*> Means within a row followed by different superscript letters differ

significantly (P < 0.05).
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The effect of career types on consumer concerns about food was
shown in Table 36. In general, our study showed that career type had a
significant effect on the consumer concerns about all types of food hazards
except the presence of pesticide/insecticide residues. It was found that
medical field had the highest significant concerns towards food bacterial
contamination (4.80 vs. 2.96 and 3.30, P< 0.05), antibiotics in meat and
milk products (4.30 vs. 2.93 and 2.65, P< 0.05) and glass fragment (4.30 vs.
3.22 and 3.28, P< 0.05) in comparison with other groups, while agricultural
and other careers were significantly the same. With respect to consumers
concerns towards lead, mercury and aluminum, it was found that the
medical field had higher concerns (3.60 vs. 2.16, P< 0.05) than other
careers, while agricultural field showed an intermediate value. Same results
were found for straw/stem fragment/ any plant fragment in cereals (4.20 vs.
3.19, P< 0.05) and insects (4.40 vs. 3.37, for P< 0.05). For hormones in
meat, other careers had lower concerns than medical and agricultural
careers that showed almost the same significant values (2.92 vs.3.62 and
4.20, P< 0.05). In this context, Stratev et al (2017) found that Bulgarian
consumers working in the medical field had higher concerns towards

hazards in food than other consumers.
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Table 36. Consumer concerns toward hazards in food products by
considering career effect in three governorates (Qalgilya, Tulkarm and
Nablus).

Potential hazard® Agri. Medical Other P
(Mean + SD?)| (Mean + SD) | (Mean + SD) | Value
Bacterial 296+ 1.41° | 480+0.42% | 3.30+1.22° | <0.05
contamination
Pesticide/insecticide | 3954101 | 4404052 | 3.86+1.13 | 0.30
residues
Lead, mercury and |, g5, 4 44% | 360+ 1.71% | 216 £1.42° | <0.05
aluminum
Hormones in meat | 3.62+1.24% | 420+0.92% | 2.92+1.27° | <0.05
Antibiotics in meat | » o5 1 540 | 4304125 | 2.65+1.28" | < 0.05
and milk products
Straw, stem fragment
and any plant 3.55+1.18% | 420+0.63" | 3.19+1.14° | <0.05
fragment in cereals
Glass fragment 3.22+1.29° | 430+0.48° | 3.28 +1.25° | <0.05
Sto”e; r';‘ir‘]’serea's’ 3.84+1.18" | 430+ 048" | 351+1.15° | <0.05
Insects 3.66 +1.35°° | 440+0.52° | 3.37+1.21° | <0.05

'The potential hazard was scored as follows: completely confident
(5), mostly confident (4), not very confident (3), not at all confident (2) and
no idea (1). In addition, results have been collected from section (3) of the
research gquestionnaire.

23D is the standard deviation.

* Means within a row followed by different superscript letters differ
significantly (P < 0.05).

The effect of career type on consumer knowledge about food safety
in the Palestinian governorates (Qalgilya, Tulkarm and Nablus) was shown
in Table 37. It was found that career had a significant effect on all
parameters of consumer knowledge about food safety except the

knowledge in the personal description of health. Other careers had
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significantly the lowest effect on consumer knowledge about food safety, in
which medical and agricultural careers were significantly the same (3.31
vs. 3.69 and 4.20, P < 0.05) respectively. In respect to the knowledge in the
assessment of family health in the past 6 months, it was found that
consumers with agricultural career had higher knowledge than other careers
(4.11 vs. 3.77, P< 0.05), while medical career was intermediate.
Considering consumer knowledge in food safety authorities, other careers
had higher knowledge than agricultural ones (2.56 vs. 1.85, P< 0.05), while
consumers in medical sector had intermediate value. Medical and other
careers had the same and higher significant values in the knowledge of
food handlers about food safety than consumers in the agricultural sector
(3.30 and 2.71 vs. 2.35, P< 0.05). In this context, Stratev et al (2017) found
that consumers in the medical field in Bulgaria have a high level (85.06%)
of food safety information in comparison to consumers working in other

fields.
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Table 37. Consumer knowledge in food safety by considering career
effect in three governorates (Qalqgilya, Tulkarm and Nablus).

Consumer knowledge* Agri. Medical Other P
9 | (Mean + SD? | (Mean + SD) | (Mean + SD) | Value
1 | How informed about| 5 ¢ 4 752 | 420+ 0.63* | 3.31+0.74 | <0.05

food safety

Personal description

2 of health

396+1.08 | 3.70+£0.82 | 3.71+0.83 | 0.15

Personal assessment
3| of family healthin | 4.11+0.90° | 420 +1.03 | 3.77 +0.87° | <0.05
the past 6 months

Your confident for
4 food safety 1.85+1.28" | 2.80 + 1.40* | 2.56 + 1.16* | < 0.05
authorities

The knowledge of
5 | food handlers about | 2.35+1.17" | 3.30+0.82* | 2.71 +0.99* | <0.05
food safety

The consumer knowledge was scored as follow: excellent (5), very
good (4), average (3), good (2) and poor (1). In addition, results have been
collected from section (5) of the research questionnaire.

23D is the standard deviation.

* Means within a row followed by different superscript letters differ
significantly (P < 0.05).

Table 38 presented the career effect on the consumer good food
handling practices for about 310 consumers from the three governorates
(Qalgilya, Tulkarm and Nablus). It was found that there were no significant
effects for a career on the consumer good food handling practices except in
the case of separation between raw and cooked meat and tasting leftovers
to check if they are still safe. Consumers working in other careers had
higher knowledge in separation between raw and cooked meat than

consumers with agricultural careers (2.18 vs. 1.96, P< 0.05), while
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consumers working in medical sector exhibited intermediate value. In
respect to tasting leftovers to check if they are still safe, medical and other
careers had almost the same and higher knowledge than agricultural career
(4.30 and 3.64 vs. 2.96., P< 0.05). Accordingly, it was found that
consumers working in medical field in Bulgaria, practiced food safety in
their daily lives (65.28%) more than consumers from other fields (Stratev

etal., 2017).

Table 38. Consumer knowledge in food handling practice by
considering career effect in three governorates (Qalgilya, Tulkarm and
Nablus).

Agri. Medical Other

« . 1
Handling practice (Mean + SD?) | (Mean = SD) | (Mean + SD)

Checking food

1 485+041 | 490+032 | 471+068 | 0.24
packages
p | Checkingfrozen | /3,109 | 490+032 | 447+1.03 | 0.24
foods
3 Clean food 492+027 | 490+032 | 490+0.46 | 093

preparation area
4 Cooked meat 268+ 1.12 3.40 +0.97 2.98 + 3.33 0.71
5 | Raw ar?]‘ia‘io"ked 1.96 +0.19° | 2.00+0.00® | 2.18 + 0.59° | <0.05
Taste leftovers to
6 | checkiftheyare | 2.96+1.26° | 4.30+1.06* | 3.64+1.27° | <0.05
still safe

7 Use raw eggs 2.34+0.78 2.00 + 0.00 2.17 + 0.58 0.12

The consumer handling practice was scored as follows: always (5),
sometimes (4), | don’t know (3), rarely (2) and never (1). In addition,
results have been collected from section (7) of the research questionnaire.

?SD is the standard deviation.

b Means within a row followed by different superscript letters differ

significantly (P < 0.05).
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The effect of career type on the consumer safe food preparation
practices was shown in Table 39. Results showed that there was no significant
effect of career type on safe food preparation practices except the knowledge
about freezing food and food leftovers. Considering the knowledge of freezing
in microbial destruction, it was found that consumers having other careers had
higher knowledge than consumers having agricultural careers (3.55 vs. 2.67,
P< 0.05), while consumers in the medical field exhibited intermediate values.
In respect to leaving food at room temperature for several hours, results
showed that consumers in medical field had higher awareness than consumers
in the agricultural field (4.10 vs. 3.40, P< 0.05), while consumers in other
fields showed an intermediate value. In this context, Samapundo et al (2015)
found that 70% of consumers working in the agricultural sector exhibited

lower food handling practices than other consumers.

Table 39. Consumer knowledge in good food preparation practice by
considering career effect in three governorates (Qalgilya, Tulkarm and

Nablus).

* g Agri. Medical Other P
Safe food handling (Mean + SD?) [(Mean + SD)| (Mean + SD) | Value
Ground beef patties  |3.02 £ 1.13 3.10+£0.57 |3.00+1.02 ]0.95
Freezing food kills all[2.67 + 1.04°  [3.30 + 1.49®° [3.55 + 1.01° |<0.05
bacteria
Cooked food 441 +1.20 480+0.42 |458+0.75 1]0.29
Leftover foods can be3.40 + 0.89° [4.10 + 0.57* [3.56 + 0.75” |<0.05
safely kept at room
temperature  several
hours
Irradiation of meat or|2.58 + 1.02 260+1.43 [(244+1.01 |0.64
poultry will destroy
bacteria
Irradiated food is{2.73 +1.03 3.10+£0.99 [265+0.90 |0.30
considered
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The safe food handling was scored as follows: strongly agree (5),
agree (4), | don’t know (3), disagree (2) and strongly disagree (1). In
addition, results have been collected from section (9) of the research
questionnaire.

23D is the standard deviation.

> Means within a row followed by different superscript letters differ
significantly (P < 0.05)

The effect of career types on the reliability of sources of food safety
information in the three governorates (Qalgilya, Tulkarm and Nablus) was
shown in Table 40. Findings showed significant effects of career types on
the reliability of sources of food safety information excluding university
scientists, radio, newspaper, written materials from health food stores
supermarket and internet engines such as Google. Consumers in the
medical field showed the highest reliability in health professionals (4.90 vs.
3.67 and 4.20, P< 0.05). Considering consumer reports as source of
information, it was found that consumers having other careers had more
reliability than medical ones (3.19 vs. 2.40, P< 0.05), while consumers
having agricultural career were intermediate. However, consumers having
agricultural career exhibited higher reliability in science magazines than
consumers having medical and other careers (3.46 vs. 2.40 and 2.98, P<
0.05). Findings showed that consumers working in other careers had higher
reliability in food safety information from television news (2.95 vs. 2.52,
P< 0.05) than consumer working in agricultural sector, while medical

careers scored an intermediate value. The same results were found for
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social media such as Facebook (2.78 vs. 2.33, P< 0.05). In respect to
materials from governmental bodies, consumers in medical and other
careers had higher reliability in governmental materials in food safety than
consumers in agricultural careers (3.80 and 3.30 vs. 2.79, P< 0.05). In
South Wales, it was found that consumers working in the medical sectors
trust food safety information that come from packaging followed by

medical doctors (Redmond et al., 2005).

Table 40. Consumer reliability in the source of food safety information
concerns by considering career effect in three governorates (Qalgilya,
Tulkarm and Nablus).

Reliability of sources® Agri. | Medical Other P
(Mean = SD?)|(Mean = SD)| (Mean = SD) | Value
1 [University scientist 406+0.92 | 3.60+£0.70 | 4.06+0.83 | 0.23
2 |Health professional 3.67+0.86° | 4.90 +0.32% | 420 +0.74° | <0.05
3 |Friends or family 202+132 | 200+£1.16 | 2.34+£1.23 0.19
4 |Consumer reports 3.02+1.04” 240 £0.52° | 3.19+0.87° | <0.05
5 |Science magazine 3.46 +0.85" | 2.40+0.52° | 2.98 + 1.06° | <0.05
6 |Food magazine 465+059 | 5.00+£0.00 | 451+0.74 | 0.05
7 |Radio 239+0.77 | 260+0.97 | 3.11+2.79 | 0.15
8 |Television news 2.52 +0.80° [2.90 + 1.20®| 2.95+0.96* | <0.05
9 INewspaper 248+0.73 | 290+1.29 | 2.71+0.95 0.21
Written materials from
10|health food stores 231+£0.61 | 280+1.23 | 2.78+2.07 | 0.26
supermarket
11|Material government 2.79+1.00° | 3.80 +0.63*| 3.30+1.07° | <0.05
pp[Soctal mediasuchas | 5 33, g 65b |2.40+0.70%| 278 +0.95¢ | <0.05
Facebook
pa|intermetengines such as | » g5 4 0 g4 | 330+0.82 | 3.01+£1.01 | 0.65
Google

The reliability of sources of food safety information was scored as

follow: highly reliable (5), reliable somewhat (4), | don’t know (3),
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somewhat unreliable (2) and unreliable highly (1). In addition, results have
been collected from section (10) of the research questionnaire.

2SD is the standard deviation.

*¢ Means within a row followed by different superscript letters differ
significantly (P < 0.05).

Results of asking consumers who had a different type of careers,
from the three Palestinian governorates (Qalqgilya, Tulkarm and Nablus)
about their knowledge in food contamination were shown in Table 41.
Findings showed that there was a significant effect of career type on
consumer’s knowledge about food contamination except for three cases.
Findings showed that consumers who had agricultural careers, had higher
knowledge in food contamination by microorganisms that could be found
on the surface of human skin, nose and mouth of healthy handlers (4.63 vs.
4.30, P< 0.05), than consumers who had other careers. Consumers in the
medical sector showed an intermediate value. Consumers, who had
agricultural careers, had higher knowledge in the role of personal hygiene
in food contamination than consumers who had other careers (4.90 vs. 4.39,
P < 0.05). Same results were found in respect to knowledge in the role of
storing raw and cooked food together (4.85 vs. 4.54, P< 0.05) and
uncovered abrasion or cuts (4.27 vs. 4.37, P< 0.05) in contamination of
food, consumers who had medical careers showed an intermediate value. In
this context, Stein et al (2010) found that consumers who worked in
“biology, arts, engineering” fields showed higher knowledge about food

contaminants than other careers.
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Table 41. Consumer knowledge in food contamination by considering
career effect in three governorates (Qalqgilya, Tulkarm and Nablus).

Food contamination Agri. Medical Other P
knowledge® (Mean + SD?| (Mean + SD) | (Mean + SD)
Microorganisms can be
found on the surface of
1| human skin, nose and | 4.63 +0.66% | 4.80 + 0.63*" | 4.30 + 0.79° | < 0.05
mouth of healthy
handlers
Children, pregnant
p| . womenandolder |, .o, 5ge | 500+0.00° | 4.50+0.73% | 0.05
individuals are more at
risk of food poisoning
3|Role of personal hygiene| 4.90 + 0.30% | 4.70 + 0.68% | 4.39 + 0.70° | < 0.05
g | Roleofstoringraw and | oo, ) 462 | 470+ 0.48% | 4.54 +0.78" | < 0.05
cooked food together
5 Role of water 484+0.36 | 5.00+0.00 | 468+0.63 | 0.06
g| Roleofuncovered | a0, 392 | 4.90+0.32% | 4.67+0.62° | <0.05
abrasion or cuts
7| Roleofinadequate |\, gy | 4404052 | 437+0.76 | 0.69
cooking of raw food
g| Roleof smoking during |, o1 4 g g7 | 3704068 | 3.62+1.43 | 0.12
preparing food
g| Roleofhealthstate of | o, 47 | 440+052 | 452+087 | 031
food handler

The food contamination knowledge was scored as follows: strongly
agree (5), agree (4), |1 don’t know (3), disagree (2) and strongly disagree
(1).In addition, results have been collected from section (11) of the research
questionnaire.

2SD is the standard deviation.

* Means within a row followed by different superscript letters differ
significantly (P < 0.05).

The effect of consumers’ marital status on all studied parameters
(consumer confidence and concerns towards food products, consumers’

knowledge in food handling practices, their reliability in information
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sources and their knowledge in contamination of food) in three Palestinian
governorates (Qalqgilya, Tulkarm and Nablus) was studied. About 312
consumers were asked specific questions about each parameter by face to

face interviews.

Table 42. Percentage of marital status of participants.

Martial status Count (persons) Percentage%
Married 209 66.98%
Never married 103 33.01%
Total 312 100

The effect of marital status on the degree of confidence towards the
safety of food products in three Palestinian governorates (Qalgilya,
Tulkarm and Nablus) was studied and results were shown in Table 43.
Married consumers exhibited a higher degree of confidence in the egg
(3.64 vs. 3.04, P<0.5), milk (3.77 vs. 3.26, P<0.5), meat (3.64 vs. 3.02,
P<0.5), chicken (3.56 vs. 3.17, P<0.5) and their products than never
married consumers. In contrast, findings showed no significant differences
between married and never-married consumers in the degree of confidence
towards the remaining food products. Marital status is one important factor
that affects consumer’s awareness towards food safety. Several studies
revealed the relationship between marital status and consumer awareness
toward safety of food. In this context, Jones et al (2006) reported that there
was a variation in food insecurity across American women according to
their marital status. Moreover, divorce and separation created negative
consequences on food, which in turn affected the economy (Zagorsky,
2005). Also, Olson (2005) found that parents deprive themselves to feed
their children and they try to take care of their health and food safety. In the
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same study it was found that married consumers had higher concerns

towards foods than single consumers.

Table 43. Consumer confidence in the safety of different food products
by considering marital status effect in three governorates (Qalqilya,
Tulkarm and Nablus).

. 1 Married Never married P
Degree Of Confidence (Mean + SD? | (Mean+SD) | Value
1 | Supermarket food 2.44 £1.30 2.46 £1.34 0.92
2 | Bottled water 3.01 £1.55 3.01 £1.56 0.98
3 | Egg 3.64+1.34 3.04+151 <0.05
4 | Fruits and vegetables 3.50 +1.27 3.72 +1.27 0.41
5 | Milk and milk products 3.77+1.27 3.26 +1.29 <0.05
6 | Meat and meat products 3.64 +1.40 3.02+1.35 <0.05
7 | Chicken and chicken 356+140 | 317133 | <0.05
products
8 | Fish and fish products 2.95+1.55 2.85+1.35 0.60
9 | Popular foods from street 1.65+1.16 1.73+£1.20 0.56
10 | Popular drinks from street 1.84 +1.27 2.04 £1.29 0.20
17 | Eastern desserts (Kunafa, 369+133 | 381+121 | 044
baklava, etc.)
12 | Western desserts (cake, etc.) 294 +£1.34 3.10+1.40 0.33
13 | Food from popular 340136 | 320+127 | 0.24
restaurants
14 | Food from regular 2024146 | 315+139 | 020
restaurants

'The degree of confidence

was scored as follows: completely

confident (5), mostly confident (4), no idea (3), not very confident (2), and

not at all confident (1). In addition, results have been collected from section

(2) of the research questionnaire.

238D is the standard deviation

The pooled effect of marital status on consumer concerns toward the

presence of hazards in food in the governorates of Qalgilya, Tulkarm and

Nablus is presented in Table 44. Consumers were selected randomly and



105
asked about their concerns towards food potential hazards. Our results
showed that there were no significant differences between married and
never married consumers in their concerns towards presence of hazards in
food except three cases. Never married consumers showed higher concerns
towards the presence of plant fragments (3.51 vs. 3.18, P<0.05), stones in
cereals (3.90 vs. 3.44, P<0.05), and insects (3.68 vs. 3.34, P<0.05). In USA
(Minnesota), Robinson et al (2002) pointed out that never married

consumers exhibit less concerns toward food hazards than married ones.

Table 44. Consumer concerns toward hazards in food products by
considering marital status effect in three governorates (Qalgilya,
Tulkarm and Nablus).

Potential hazard® Married , Never married P
(Mean £ SD?) | (Mean = SD) | Value
1| Bacterial contamination 3.20+1.40 3.01+1.36 0.27
| Pesticide/insecticide 387+112 | 394+1.06 | 059
residues
3| Lead, mercury and 236+151 | 210+133 | 0.14
aluminum
4| Hormones in meat 3.13+1.29 298 +1.31 0.33
5| Antibiotics in meat and 273+133 | 2.80+140 | 0.67
milk products
Straw, stem fragment and
6| any plant fragment in 3.18+1.14 351+1.16 | <0.05
cereals
7| Glass fragment 3.22+1.22 3.45+1.31 0.14
8| Stones in cereals, grains 344+111 390+1.19 | <0.05
9| Insects 3.34+1.8 3.68+1.31 | <0.05

'Potential hazard was scored as follows: completely confident (5),
mostly confident (4), no idea (3), not very confident (2), and not at all
confident (1). In addition, results have been collected from section (3) of

the research questionnaire.
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23D is the standard deviation.

The marital status effect on consumer knowledge about food safety
was shown in Table 45. It was found that marital status has no significant
effect on consumer knowledge about food safety except one case. It was
found that married consumers have higher personal knowledge in food
safety (3.03 vs. 2.56 for P< 0.05) than never-married ones. However,
results showed that there was no significant effect of marital status on the
other parameters. In Iran, it was found that married consumers had
significantly higher food safety knowledge than never-married ones

(Tabrizi et al., 2017).

Table 45. Consumer knowledge in food safety by considering marital

status effect in three governorates (Qalqgilya, Tulkarm and Nablus).
Married Never married P

(Mean + SD?) | (Mean = SD) | Value
How informed about food

1 3.03+1.17 256 +1.20 | <0.05
safety

2 |Personal description of health) 3.39 £ 1.29 3.30+1.33 0.60
Personal assessment of
3 [family health in the past 6 3.58+1.19 3.57+1.30 0.92
months

4 |Your confidence forfood | 5554 953 | 247+108 | 0.72
safety authorities

The knowledge of food

handlers about food safety

Consumer knowledge*

2.22+1.15 243 +1.32 0.16

"The consumer knowledge was scored as follow: excellent (5), very
good (4), average (3), good (2), and poor (1). In addition, results have been
collected from section (5) of the research questionnaire.

238D is the standard deviation.
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Table 46 shows the effect of marital status on consumer food
handling practices in three governorates (Qalqgilya, Tulkarm and Nablus).
Our findings showed that there was a significant effect of marital status on
some consumer food handling practices. Never married consumers had
higher knowledge of checking food packages (4.83 vs. 4.61, P< 0.05) than
married ones. In contrast, married consumers exhibited higher knowledge
in checking frozen foods (4.52 vs. 4.20, P< 0.05) and the risk of leaving
cooked meat (2.35 vs. 1.96, P< 0.05) at room temperature 4 hours than
never married consumers. On another hand, our study showed no
significant effect of marital status on the other food handling practices. In
this context, Whiley et al (2017) found that 86% of consumers in general
(married and never married) in Australia using raw eggs in their food style.
In contrast, raw eggs were not used in that high percent in the Palestinian

culture.

Table 46. Consumer knowledge in food handling practice by
considering marital status effect in three governorates (Qalgilya,
Tulkarm and Nablus).

Handling practice® Married , Never married P
(Mean + SD?)| (Mean £ SD)

1 |Checking food packages 461+094 | 483+£051 |<0.05

2 |Checking frozen foods 452+1.02 | 420£1.19 |<0.05

3 |Clean food preparation area 490+057 | 483+£0.62 |0.36

4 |Leaving cooked meatat room | , 354 450 | 1964126 |<0.05
temperature more than 4h

5 |Raw and cooked meat 1.24+£082 | 1.17+0.62 |0.44

5 Taste.leftovers to check if they 316+171 | 316+177 | 0.99
are still safe

7 |Use raw eggs 1.29+0.83 | 1.28+£0.93 |0.87
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The consumer handling practice was scored as follow: always (5),
sometimes (4), | don’t know (3), rarely (2), and never (1). In addition,
results have been collected from section (7) of the research questionnaire.

23D is the standard deviation.

The effect of marital status on the safe food preparation practices
was shown in Table 47. It was found that there was a significant effect for
the marital status on the safe food preparation practices. Results showed
that never married consumers have higher knowledge in cooking ground
beef patties (2.76 vs. 2.43, P<0.05), irradiation of meat (2.51 vs. 2.29,
P<0.05) and safety of irradiated food (2.48 vs. 2.10, P<0.05) than married
ones. In contrast, married consumers exhibited higher knowledge in
freezing food (3.34 vs. 2.74, P<0.05) and in cooling cooked food (4.71 vs.
4.33, P<0.05) than never-married consumers. On another hand, leftover
foods have not been affected by marital status. In this context, it was found
that Asian single consumers exhibited higher knowledge in food handling

practices than married ones (Stein et al., 2010).
Table 47. Consumer knowledge in good food preparation practice by
considering marital status effect in three governorates (Qalgilya,

Tulkarm and Nablus).
Safe food handling *

Married Never married
(Mean + SD?) | (Mean + SD)
1 |Cooking ground beef patties 243 +£1.23 2.76 £ 1.34 |<0.05
2 |Freezing food kills all bacteria | 3.34 £1.31 2.74 +1.30 |[<0.05

3 |Cooling cooked food 4.71 +0.58 4.33+0.98 [<0.05
Leftover foods can be safely
4 |kept at room temperature 3.20+£1.11 3.30+£1.04 |0.48

several hours

Ir(adlatlon of meat_or poultry 299 +0.89 251 +084 |005
will destroy bacteria

6 |Safety of irradiated food 2.10+0.94 248 +1.06 |<0.05
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! The safe food handling was scored as follow: strongly agree (5),
agree (4), | don’t know (3), (2) disagree, and strongly disagree (1). In
addition, results have been collected from section (9) of research
questionnaire.

23D is standard deviation.

Consumers in Qalgilya, Tulkarm and Nablus were randomly asked
about their reliability in different sources of food safety information, and
results were shown in Table 48. It was clear that there was significant
effect for the marital status on the reliability of some information sources
about food safety. In this context, married consumers showed higher
reliability to university scientists (4.02 vs. 3.55, P<0.05), health
professionals (4.14 vs. 3.45, P<0.05), health professionals (2.42 vs. 1.99,
P<0.05), food magazine (2.54 vs. 2.23, P<0.05), and material government
(2.82 vs. 2.39, P<0.05) than never married ones. On the other hand, there
was no significant effect of marital status on the other food information
sources. In South Korea, Shim et al (2011) found that 59.5% of married
consumers trust information that comes from mass media (TV, newspaper

and radio) than other sources.
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Table 48. Consumer reliability in the source of food safety information
by considering marital status effect in three governorates (Qalqilya,
Tulkarm and Nablus).

N 1 Married Never married
Reliability of sources (Mean + SD?) | (Mean + SD) P
1 |University scientist 4.02+1.05 | 3.55+1.23 |<0.05
2 |Health professional 414+101 | 3.45+£1.31 |<0.05
3 |Friends or family 242 +1.27 1.99+1.15 |<0.05
4 |Consumer reports 2.56 +1.27 2.37+1.44 | 0.25
5 |Science magazine 244 +1.31 2.70+1.36 | 0.10
6 |Food magazine 254+127 | 223+1.12 |<0.05
7 |Radio 217+123 | 211+£1.21 | 0.69
8 |Television news 241 +131 | 212+1.24 | 0.07
9 |INewspaper 2.61 +0.99 2.80+0.81 | 0.09
10 Written materials from health 203 +1.17 182+114 | 014

food stores Supermarket
11|Material government 2.83+150 | 2.39+1.32 |<0.05
12|Social media such as Facebook | 1.96+1.19 | 1.83+1.21 | 0.38
13|Internet engines such as Google| 2.60+1.35 | 245+1.32 | 0.35

'Consumer reliability of food safety information sources was scored
as follow: highly reliable (5), reliable somewhat (4), | don’t know (3),
somewhat unreliable (2), and unreliable highly (1). In addition, results have
been collected from section (10) of research gquestionnaire.

?SD is standard deviation.

The effect of marital status on consumer’s knowledge in food
contamination was shown in Table 49. It was found that there was no
significant effect for marital status on consumer’s knowledge in food
contamination, except in two cases. Married consumers showed
significantly higher knowledge in risk of food poisoning (4.62 vs. 4.41,
P<0.05) than never married ones. Also they exhibited higher knowledge in

the role of inadequate cooking in food contamination (4.34 vs. 4.08,
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P<0.05) than never married consumers. In this context, 86% of married
consumers in Slovenia showed higher knowledge in food contamination
than never married ones, including the role of water in contamination of

food (Jevsnik et al., 2007).

Table 49. Consumer knowledge in food contamination by considering
marital status effect in three governorates (Qalgilya, Tulkarm and
Nablus).

Knowledge level in food contamination *

Married Never married P
(Mean = SD?) | (Mean + SD) | Value

Microorganisms can be found on the
1 |surface of human skin, nose and mouth| 4.34+0.79 | 4.35+0.96 0.94
of healthy handlers.

Children, pregnant women and older
2 |individuals are more at risk of food 4621074 | 441+0.62 <0.05

poisoning.
3 [Role of personal hygiene. 434+£092 | 455+0.78 0.05
4 Role of storing raw and cooked food 461+073 | 461+060 0.94
together.

Role of water in transporting 4734056 | 470+ 0.63 0.69
contaminants. o= U (00, .

6 |Role of uncovered abrasion or cuts. 4.71+0.70 4.64 +0.66 0.42

2:2:3 of inadequiate cooking of raw 434+091 | 408+1.07 | <0.05

Role of smoking during preparing 380+117 | 3.65+1.20 031
food. T T '

9 |Role of health state of food handlers. 455 +0.79 458 +0.74 0.72

Level of food contamination knowledge was scored as follow:
strongly agree (5), agree (4), | don’t know (3), disagree (2), and strongly
disagree (1). In addition, results have been collected from section (11) of
the research questionnaire.

23D is the standard deviation
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Chapter Four

Conclusions

Our study showed that the consumer awareness towards food safety
in Palestinian community was affected by several factors (age, gender,
educational level, career, living place and marital status). In general, our
study showed that gender had no effect on most parameters of consumer’s
knowledge in food safety. Reliability in the sources of food safety
information came from health professionals, family, consumer reports, and
scientists. These results can help policy makers to adopt the proper tools to
disseminate food safety information in effective ways. Moreover, our
findings revealed that consumers with lower age (<30) exhibited higher
confidence in the safety of food products in Palestinian market than
consumers with higher age (>50). On another hand, educational level was
one of the most important factors in building the consumer knowledge in
food safety. Differences in consumer’s awareness in food safety were not
similar in the three studied governorates. The confidence of consumers in
Palestinian governmental food safety authorities is still low. Therefore, it is
necessary for policy makers, stakeholders, health organizations, etc. to
focus more on the recent findings of researches related to food safety

awareness in Palestine in order to set up effective food regulations.



113

References

Altekruse, S. F., Street, D. A., Fein, S. B.,, & Levy, A. S. (1996).
Consumer Knowledge of Foodborne Microbial Hazards and
Food-Handling Practices. Journal of Food Protection, 59(3),
287-294. doi: 10.4315/0362-028x-59.3.287

Altekruse, S. F., Yang, S., Timbo, B. B., & Angulo, F. J. (1999). A Multi-
State Survey of Consumer Food-Handling and Food-
Consumption Practices. American Journal of Preventive
Medicine, 16(3), 216-221. doi: 10.1016/s0749-3797(98)00099-
3.

Aluh, D. O., Nworie, K. M., & Aluh, F. O. (2019). Food Safety
Knowledge and Self-Reported Practices Among Adolescents in
Rural Secondary Schools in Nigeria. International Journal of
Adolescent Medicine and Health, 0(0). doi: 10.1515/ijamh-
2018-0252

Amoah, P., Drechsel, P., Abaidoo, R. C., & Ntow, W. J. (2005). Pesticide
and Pathogen Contamination of Vegetables in Ghana’s Urban
Markets. Archives of Environmental Contamination and
Toxicology, 50(1), 1-6. doi: 10.1007/s00244-004-0054-8

Asiegbu, C. V., Lebelo, S. L., & Tabit, F. T. (2016). The Food Safety
Knowledge and Microbial Hazards Awareness of Consumers of
Ready-To-Eat Street-Vended Food. Food Control, 60, 422-429.
doi: 10.1016/j. foodcont. 2015.08.021



114

Aung, M. M., & Chang, Y. S. (2014). Traceability in A Food Supply
Chain: Safety and Quality Perspectives. Food Control, 39,
172-184. doi: 10.1016/j.foodcont.2013.11.007

Badrie, N., Gobin, A., Dookeran, S., & Duncan, R. (2006). Consumer
Awareness and Perception to Food Safety Hazards in Trinidad,
West Indies. Food Control, 17(5), 370-377. doi: 10.1016/j.
foodcont. 2005.01.003

Beulens, A. J., Broens, D.-F., Folstar, P., & Hofstede, G. J. (2005). Food
Safety and Transparency in Food Chains and Networks
Relationships and Challenges. Food Control, 16(6), 481-486.
doi: 10.1016/j. foodcont. 2003.10.010

Bove, C. F., Sobal, J., & Rauschenbach, B. S. (2003). Food Choices
Among Newly Married Couples: Convergence, Conflict,
Individualism, and Projects. Appetite, 40(1), 25-41. doi:
10.1016/50195-6663(02)00147-2

Bovee, E. H., Kruijf, N. D., Jetten, J., & Barendsz, A. W. (1997). HACCP
Approach to Ensure the Safety and Quality of Food Packaging.
Food Additives and Contaminants, 14(6-7), 721-735. doi:10.
1080/ 02652039709374583

Buccheri, C., Casuccio, A., Giammanco, S., Giammanco, M., Guardia, M. L.,
& Mammina, C. (2007). Food Safety in Hospital: Knowledge,
Attitudes and Practices of Nursing Staff of Two Hospitals in
Sicily, Italy. BMC Health Services Research, 7(1). doi:
10.1186/1472-6963-7-45



115

Burger, J. (1998). Gender Differences in Attitudes About Fish Safety in A
Coastal Population. Journal of Toxicology and Environmental
Health, part A, 53(3), 181-192. doi: 10.1080/009841098159321

Brewer, M. S., Sprouls, G. K., & Russon, C. (1994). Consumer Attitudes
Toward Food Safety Issues. Journal of Food Safety, 14(1), 63—
76. doi: 10.1111/j.1745-4565.1994. tb00584.x

Dawson, R., & Canet, C. (1991). International activities in street foods.
Food Control, 2(3), 135-139. doi: 10.1016/0956-
7135(91)90081-7

Department of Agriculture, Food Safety and Inspection Service:
Irradiation of meat food products. (2000). Washington, D.C.
(P.O. Box 37050, Washington, D.C. 20013): The Office.

Dosman, Donna M., et al. “Socioeconomic Determinants of Health- and
Food Safety-Related Risk Perceptions.” Risk Analysis, vol. 21,
no. 2, 2001, pp. 307-318., doi:10.1111/0272-4332.212113.

Evans, E. W. & Redmond, E. C. (2019). Domestic Kkitchen
microbiological contamination and self-Reported food hygiene
practices of older adult consumers. Journal of food protection,
82(8), 1326-1335. doi: 10.4315/0362-028x.jfp-18-533

Farahat, M. F., EI-Shafie, M. M., & Waly, M. |. (2015). Food safety
knowledge and practices among Saudi women. Food Control,
47, 427-435. doi: 10.1016/j.foodcont.2014.07.045

Fein, S. B., Lin, C.-T. J,, & Levy, A. S. (1995). Foodborne Illness:

perceptions, experience, and preventive behaviors in the united



Folinas,

116
states. Journal of food protection, 58(12), 1405-1411. doi:
10.4315/0362-028x-58.12.1405
D., Manikas, I., & Manos, B. (2006). Traceability data
management for food chains. British Food Journal, 108(8),

622-633. doi: 10.1108/00070700610682319

Foodborne pathogens: Risks and consequences. (1994). Ames: CAST.

Garayoa, R., Cérdoba, M., Garcia-Jalon, 1., Sanchez-Villegas, A., & Vitas,

Gardini,

Gomaa,

Greene,

A. I. (2005). Relationship between consumer food safety
knowledge and reported behavior among students from health
sciences in one region of spain. Journal of food protection,
68(12), 2631-2636. doi: 10.4315/0362-028x-68.12.2631

F., Ozogul, Y., Suzzi, G., Tabanelli, G., & Ozogul, F. (2016).
Technological factors affecting biogenic amine content in
foods: A Review. Frontiers in microbiology, 7.
doi:10.3389/fmich.2016.01218

N. (2007). Food safety knowledge among some women in
Alexandria. Journal of high institute of public health, 37(4),
855-868. doi: 10.21608/jhiph.2007.22563

F., W. E. Keene, H. A. Booth, R. M. Hoekstra, and K.
Wannemuehler. 2009. Multistate outbreak of Salmonella
infections associated with peanut butter and peanut butter-
containing products— United States, 2008-2009. Morb. Mortal.
WKkly. Rep. 58:85-90.



117

Hassan, H. F., & Dimassi, H. (2014). Food safety and handling
knowledge and practices of Lebanese university students. Food
Control, 40, 127-133. doi: 10.1016/j.foodcont.2013.11.040

Henson, S. (1996). Consumer Willingness to Pay for Reductions in The
Risk of Food Poisoning in the Uk. Journal of Agricultural
Economics, 47(1-4), 403-420. doi: 10.1111/j.1477-9552. 1996.
tb00701 .x

Henson, S., & Caswell, J. (1999). Food Safety Regulation: An Overview
of Contemporary lIssues. Food Policy, 24(6), 589-603. doi:
10.1016/s0306-9192(99)00072-x

Heikens, A., Panaullah, G. M., & Meharg, A. A. (2007). Arsenic
Behaviour from Groundwater and Soil to Crops: Impacts On
Agriculture and Food Safety. Reviews of Environmental
Contamination and Toxicology, 43-87. doi: 10.1007/978-0-
387-35368-5_3

Hidaka, B. H., Hester, C. M., Bridges, K. M., Daley, C. M., & Greiner, K.
A. (2018). Fast Food Consumption Is Associated with Higher
Education in Women, But Not Men, Among Older Adults in
Urban Safety-Net Clinics: A  Cross-Sectional  Survey.
Preventive  Medicine  Reports, 12, 148-151. doi:
10.1016/j.pmedr.2018.09.005

Hulebak, K. L., & Schlosser, W. (2002). Hazard Analysis and Critical
Control Point (HACCP) History and Conceptual Overview.
Risk Analysis, 22(3), 547-552. doi: 10.1111/0272-4332.00038



118

Ismail, F. H., Chik, C. T., Muhammad, R., & Yusoff, N. M. (2016). Food
Safety Knowledge and Personal Hygiene Practices Amongst
Mobile Food Handlers in Shah Alam, Selangor. Procedia -
Social and Behavioral Sciences, 222, 290-298. doi:
10.1016/j.sbspro.2016.05.162

Jevsnik, M., et al. “Consumers’ Wareness of Food Safety from Shopping
to Eating.” Food control, vol. 19, no. 8, 2008, pp. 737-745.,
doi:10.1016/j.foodcont.2007.07.017.

Jones, S. J., & Frongillo, E. A. (2006). The Modifying Effects of Food
Stamp Program Participation On the Relation Between Food
Insecurity and Weight Change in Women. The Journal of
Nutrition, 136(4), 1091-1094. doi: 10.1093/jn/136.4.1091

Karaman, A. D., Cobanoglu, F., Tunalioglu, R.,, & Ova, G. (2012).
Barriers and Benefits of the Implementation of Food Safety
Management Systems Among the Turkish Dairy Industry: A
Case Study. Food Control, 25(2), 732-739. doi:10. 1016/j.
foodcont. 2011. 11.041

Kendall, H., et al. “Food fraud and the perceived integrity of european
Food Imports into China.” Plos one, vol. 13, no. 5, 2018,
doi:10.1371/ journal.pone.0195817

King, L., Awumbila, B., Canacoo, E., & Ofosu-Amaah, S. (2000). An
Assessment of the Safety of Street Foods in The Ga District, Of
Ghana; Implications for The Spread of Zoonoses. Acta

Tropica, 76(1), 39-43. doi: 10.1016/s0001-706x (00)00087-5



119

Kirk, M. D., Pires, S. M., Black, R. E., Caipo, M., Crump, J. A,
Devleesschauwer, B., . . . Angulo, F. J. (2015). Correction:
World Health Organization Estimates of the Global and
Regional Disease Burden of 22 Foodborne Bacterial,
Protozoal, And Viral Diseases, 2010: A Data Synthesis. PLOS
Medicine, 12(12). doi:10. 1371/journal. pmed. 1001940

Klontz, K. C., Timbo, B., Fein, S., & Levy, A. (1995). Prevalence of
Selected Food Consumption and Opreparation Behaviors
Associated with Increased Risks of Food-Borne Disease.
Journal of Food Protection, 58(8), 927-930. doi:
10.4315/0362-028x-58.8.927

Krause, G., Altmann, D., Faensen, D., Porten, K., Benzler, J., Pfoch, T., ...
Claus, H. (2007). Survnet Electronic Surveillance System for
Infectious Disease Outbreaks, Germany. Emerging Infectious
Diseases, 13(10), 1548-1555. doi: 10.3201/eid1310.070253.

Kuchenmller, T., Hird, S., Stein, C., Kramarz, P., Nanda, A., & Havelaar,
A. H. (2009). Estimating The Global Burden of Foodborne
Diseases - A Collaborative Effort. Eurosurveillance, 14(18).

doi:10.2807/ese.14.18.19195-en

Lazou, T., Georgiadis, M., Pentieva, K., Mckevitt, A., & lossifidou, E.
(2012). Food Safety Knowledge and Food-Handling Practices

of Greek University Students: A Questionnaire-Based Survey.



120

Food Control, 28(2), 400-411. doi:
10.1016/j.foodcont.2012.05.027

Liu, Rongduo, et al. “Food-Related Hazards in China: Consumers
Perceptions of Risk and Trust in Information Sources.” Food
Control, Vol. 46, 2014, Pp. 291-298.,
Do0i:10.1016/J.Foodcont.2014.05.033

Majowicz, S. E., Diplock, K. J., Leatherdale, S. T., Bredin, C. T,,
Rebellato, S., Hammond, D., ... Dubin, J. A. (2015). Food
Safety Knowledge, Attitudes and Self-Reported Practices
Among Ontario High School Students. Canadian Journal of
Public Health, 106(8). doi: 10.17269/cjph.106.5213

Macheka, L., Manditsera, F. A., Ngadze, R. T., Mubaiwa, J., & Nyanga, L.
K. (2013). Barriers, Benefits and Motivation Factors for The
Implementation of Food Safety Management System in The
Food Sector in Harare Province, Zimbabwe. Food Control,
34(1), 126-131. doi:10.1016/j.foodcont.2013.04.019

Mackenzie, A., Allard, D., Perez, E., & Hathaway, S. (2004). Food
Systems and The Changing Patterns of Food-Borne Zoonoses.
Revue Scientifique Et Technique De LOIE, 23(2), 677-684.
doi: 10.20506/rst.23.2.1511

Mendez, E. R., & Lupien, J. R. (2005). FAO/WHO Food Standards
Program: Codex Alimentarius. Food Safety Handbook, 793—
799. doi: 10.1002/047172159x.ch38



121

Murray, R., Glass-Kaastra, S., Gardhouse, C., Marshall, B., Ciampa, N.,
Franklin, K., ... Nesbitt, A. (2017). Canadian Consumer Food
Safety Practices and Knowledge: Foodbook Study. Journal of
Food Protection, 80(10), 1711-1718. doi: 10.4315/0362-
028x.jfp-17-108

Muyanja, C., Nayiga, L., Brenda, N., & Nasinyama, G. (2011). Practices,
Knowledge and Risk Factors of Street Food Vendors in
Uganda. Food Control, 22(10), 1551-1558. doi: 10.1016/j.
foodcont. 2011.01.016

Olson, C. M. (2005). Food Insecurity in Women. Topics in Clinical
Nutrition, 20(4), 321-328. doi: 10.1097/00008486-200510000-
00005

Omari, R., & Frempong, G. (2016). Food Safety Concerns of Fast Food
Consumers in Urban Ghana. Appetite, 98, 49-54. doi:
10.1016/j. appet.2015.12.00

Parra, P. A., Kim, H., Shapiro, M. A., Gravani, R. B., & Bradley, S. D.
(2014). Home Food Safety Knowledge, Risk Perception, and
Practices Among Mexican-Americans. Food Control, 37, 115-
125. doi: 10.1016/j.foodcont.2013.08.016

PCBS - Palestinian Central Bureau of Statistics. (n.d.). Retrieved June 6,
2020, from http://pcbs.gov.ps/site/lang__en/507/default.aspx

Pirog, R. 2004. Food Miles and Consumer Perceptions of Locally Grown
Foods. In Society for Nutrition Education Conference, Salt

Lake City, Utah, 17-21 July 2004.



122

Psomas, E. L., & Kafetzopoulos, D. P. (2015). HACCP Effectiveness
Between 1SO 22000 Certified and Non-Certified Dairy
Companies. Food Control, 53, 134-1309. doi:
10.1016/j.foodcont.2015.01.023

Redmond, Elizabeth C., and Christopher J. Griffith. “Consumer Perceptions
of Food Safety Education Sources.” British Food Journal, vol.
107, no. 7, 2005, pp. 467-483., doi:10. 1108/ 00070700510606882.

Rhodehamel, E. J. (1992). Overview of Biological, Chemical, And
Physical Hazards. Haccp, 8-28. doi: 10.1007/978-1-4684-6542-
6_3

Robinson, Ramona, and Chery Smith. “Psychosocial and Demographic
Variables Associated with Consumer Intention to Purchase
Sustainably Produced Foods as Defined by The Midwest Food
Alliance.” Journal of Nutrition Education and Behavior, vol.
34, no. 6, 2002, pp. 316-325., doi:10.1016/s1499-
4046(06)60114-0

Ropkins, K., & Beck, A. J. (2000). Evaluation of Worldwide Approaches
to The Use of HACCP to Control Food Safety. Trends in Food
Science & Technology, 11(1), 10-21. doi:10.1016/s0924-
2244(00)00036-4

Roseman, M., & Kurzynske, J. (2006). Food Safety Perceptions and
Behaviors of Kentucky Consumers. Journal of Food
Protection, 69(6), 1412-1421. doi: 10.4315/0362-028x-
69.6.1412



123

Rassvoll, E. H., Lavik, R., Ueland, @., Jacobsen, E., Hagtvedt, T., &
Langsrud, S. (2013). Food Safety Practices Among Norwegian
Consumers. Journal of Food Protection, 76(11), 1939-1947.
doi: 10.4315/0362-028x.jfp-12-269

Samapundo, S., et al. “Food Safety Knowledge, Attitudes and Practices
of Street Food Vendors and Consumers in Port-Au-Prince,
Haiti. ” Food Control, vol. 50, 2015, pp. 457-466., doi:10.1016/
J. foodcont. 2014. 09.010.

Sanlier, Nevin. “The Knowledge and Practice of Food Safety by Young
and Adult Consumers.” Food Control, vol. 20, no. 6, 2009, pp.
538-542., doi:10.1016/j.foodcont.2008.08.006

Scharff, R. L. (2012). Economic Burden from Health Losses Due to
Foodborne Illness in The United States. Journal of Food
Protection, 75(1), 123-131. doi: 10.4315/0362-028x.jfp-11-058

Schirone, M., Visciano, P., Tofalo, R., & Suzzi, G. (2017). Editorial:
Biological Hazards in Food. Frontiers in Microbiology, 7.
doi:10.3389/fmich.2016.02154

Shim, Soon-Mi, et al. “Consumers’ Knowledge and Safety Perceptions of
Food Additives: Evaluation on the Effectiveness of
Transmitting Information On Preservatives.” Food Control,
vol. 22, no. 7, 2011, pp. 1054-1060., doi:
10.1016/j.foodcont.2011.01.001.



124

Smith, M. (1996). Basic Requirements of Risk Evaluation and Standard
Setting. Food Safety and Toxicity. doi:10. 1201/ 9781439821954.
chl7

Soman, R., & Raman, M. (2016). HACCP System — Hazard Analysis and
Assessment, Based On ISO 22000:2005 Methodology. Food
Control, 69, 191-195. doi:10.1016/j. foodcont.2016.05.001

Stein, Susan E., et al. “4ssessing and Addressing Safe Food Handling
Knowledge, Attitudes, And Behaviors of College
Undergraduates.” Journal of Food Science Education, vol. 9,
no. 2, 2010, pp. 47-52., doi:10.1111/j.1541-4329.2010.00092. x.

Stratev, D., Odeyemi, O. A., Pavlov, A., Kyuchukova, R., Fatehi, F., &
Bamidele, F. A. (2017). Food Safety Knowledge and Hygiene
Practices Among Veterinary Medicine Students at Trakia
University, Bulgaria. Journal of Infection and Public Health,
10(6), 778-782. doi: 10.1016/j.jiph.2016.12.001

Tabrizi, Jafar Sadegh, et al. “Determinants of The Food Safety
Knowledge and Practice Among lIranian Consumers.” British
Food Journal, vol. 119, no. 2, June 2017, pp. 357-365.,
d0i:10.1108/bfj-08-2016-0347

Taha, S., Osaili, T. M., Saddal, N. K., Al-Nabulsi, A. A., Ayyash, M. M.,
& Obaid, R. S. (2020). Food Safety Knowledge Among Food
Handlers in Food Service Establishments in United Arab
Emirates. Food Control, 110, 106968. doi:
10.1016/j.foodcont.2019.106968



125

Takeda, S., Akamatsu, R., Horiguchi, 1., & Marui, E. (2011). Relationship
Among Food-Safety Knowledge, Beliefs, And Risk-Reduction
Behavior in University Students in Japan. Journal of Nutrition
Education and  Behavior, 43(6), 449-454. doi:
10.1016/j.jneb.2010.08.009

Taylor, E. (2008). A New Method of HACCP for The Catering and Food
Service Industry. Food Control, 19(2), 126-134. doi: 10.1016/j.
foodcont. 2007.02.013

Tian, F. (2017). A Supply Chain Traceability System for Food Safety
Based On HACCP, Blockchain & Internet of Things. 2017
International Conference On Service Systems and Service
Management. doi: 10.1109/icsssm.2017.7996119

Untermann, F. (1999). Food Safety Management and Misinterpretation
of HACCP. Food Control, 10(3), 161-167. doi:10.1016/s0956-
7135 (99) 00012-2

Visciano, P., Schirone, M., Berti, M., Milandri, A., Tofalo, R., & Suzzi, G.
(2016). Marine Biotoxins: Occurrence, Toxicity, Regulatory
Limits and Reference Methods. Frontiers in Microbiology, 7.
doi: 10. 3389/ fmich. 2016.01051

Webb, M., & Morancie, A. (2015). Food Safety Knowledge of
Foodservice Workers at A University Campus by Education
Level, Experience, And Food Safety Training. Food Control,

50, 259-264. doi: 10.1016/j.foodcont.2014.09.002



126

Whiley, H., Clarke, B., & Ross, K. (2017). Knowledge and Attitudes
Towards Handling Eggs in The Home: An Unexplored Food
Safety Issue. International Journal of Environmental
Research and  Public  Health, 14(1), 48. doi:
10.3390/ijerph14010048

Wilcock, A., Ball, B., & Fajumo, A. (2011). Effective Implementation of
Food Safety Initiatives: Managers’, Food Safety Coordinators’
and Production Workers’ Perspectives. Food Control, 22(1),
27-33. doi: 10.1016/j.foodcont.2010.06.005

Worsfold, D. (2006). HACCP Workshops — Practical Guidance for Small
Fast Food Businesses. Nutrition & Food Science, 36(1), 32-42.
d0i:10.1108/00346650610642179

Zagorsky, J. L. (2005). Marriage and Divorce’s Impact On Wealth. Journal
of Sociology, 41(4), 406-424. doi: 10.1177/1440783305058478

Zhao, Y., Yu, X, Xiao, Y., Cai, Z., Luo, X., & Zhang, F. (2020). Netizens’
Food Safety Knowledge, Attitude, Behaviors, And Demand for
Science Popularization by Wemedia. International Journal of
Environmental Research and Public Health, 17(3), 730. doi:
10. 3390/ ijerph 17030730



127

Appendix



128
Table A: Consumer confidence in the safety of different food products
by considering their income rate effect in three governorates (Qalqgilya,
Tulkarm and Nablus).

Degree Of Confidence® < 3000 3000-5000 |>5000 P
NIS/month |NIS/month |NIS/ month |Value

1 |Supermarket food 257+131 (228+1.31 (266+1.29 |0.08

2  |Bottled water 293+1.68 |3.07+1.45 |[297+159 |0.76

3 |Egg 353+146 (345+1.44 (3.30+1.35 |0.61

4 |Fruits and vegetables [3.53+1.34 [3.59+1.22 [3.91+1.04 |0.14

5 |Milk and milk products [3.45+1.40 [3.67+£1.22 |3.66+1.31 [0.41

6 |Meat and meat|3.52 + 1.33 |3.34+1.39 |3.55+1.57 |0.49
products

7  |Chicken and chicken(3.44+1.46 [3.41+1.34 [3.47+1.43 |0.56
products

8  |Fish and fish products [3.30* +1.50(2.70° + 1.40 [2.84®° + 1.56 |<

0.05

9 |Popular foods from{1.58+1.13 [1.66+1.07 |1.84+1.43 |0.36
street

10 |Popular drinks from|1.90 +1.27 |1.89+1.22 |1.95+1.43 |0.95
street

11 |Eastern desserts|3.51 + 1.39° [3.73 + 1.27*°|4.05 + 1.13* |<
(Kunafa, baklava, etc.) 0.05

12 |Western desserts (cake,|3.05+1.44 (3.01+1.32 (2.86+1.34 |0.67
etc.)

13 |Food from popular|3.55+1.44 |3.17+£1.40 |3.41+£1.31 |[0.11
restaurants

14 |Food from regular|2.89+1.53 |3.07+1.42 [298+1.40 |0.61
restaurants

The degree of confidence was scored as follow: completely confident (5),
mostly confident (4), no idea (3), not very confident (2), and not at all
confident (1). In addition, results have been collected from section (2) of
research questionnaire.

SD is standard deviation.

*b Means within a row followed by different superscript letters differ

significantly (P < 0.05).
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Table B: Consumer concerns toward hazards in food products by
considering their income rate effect in three governorates (Qalgilya,
Tulkarm and Nablus).

Potential hazard® < 3000 3000-5000 > 5000 P
NIS/month | NIS/month | NIS/ month | Value
1 |Bacterial contamination | 3.25+1.35 | 3.04+1.41 | 3.19+1.40| 0.49
2 |Pesticidefinsecticide | 39154995 | 396+0.96 |3.70+1.19 | 0.28
residues
3 |Lead,  mercury andl g1, 1500 | 941 41.51° | 264+ 1.42°| < 0.05
aluminum
4 |Hormones in meat 3.14+1.32° | 2.89+1.34° |3.44 + 1.08%| < 0.05
5 |Antibiotics In meat and| , 544 937 | 2844134 | 277+1.33 | 0.38
milk products
6 |Straw, stem fragment
and any plant fragment] 3.36 £+1.33 | 3.21+1.12 | 3.34+£1.00| 0.55
in cereals
7 |Glass fragment 322+132 | 343+129 |3.11+1.04| 0.17
8 |Stones in cereals, grains | 3.64+1.24 | 3.64+1.15 |3.41+1.05| 0.35
9 |Insects 3.38+1.27 | 355+1.24 |3.33+1.17| 0.39

The potential hazard was scored as follow: completely confident (5),
mostly confident (4), no idea (3), not very confident (2), and not at all
confident (1). In addition, results have been collected from section (3) of
research questionnaire.

?SD is standard deviation.

*® Means within a row followed by different superscript letters differ

significantly (P < 0.05)
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Table C: Consumer knowledge in food safety by considering their income

food safety

Consumer knowledge® < 3000 3000-5000 > 5000 P
NIS/month | NIS/month | NIS/ month

1 JHow — informed ;) 1 193¢ 262 +1.13°| 3.23+1.21° |<0.05
about food safety

2 |Personal
description off 3.22+1.32 | 341+131| 3.45+1.27 | 0.42
health

3 |Personal
assessment - Of\» ooy 193 | 2544117 | 236+1.15 | 054
family health in the
past 6 months

4 Your confident for
food safety| 240+1.18 | 237130 | 1.95+0.89 | 0.04
authorities

5 (The knowledge of
food handlers about| 3.22 +1.32 | 3.41+1.31 | 3.45+1.27 | 0.42

"The consumer knowledge was scored as follow: excellent (5), very good

(4), average (3), good (2), and poor (1). In addition, results have been

collected from section (5) of research questionnaire.

28D is standard deviation.

*> Means within a row followed by different superscript letters differ

significantly (P < 0.05).
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Table D: Consumer knowledge in food handling practice by
considering living place effect in three governorates (Qalgilya,

Tulkarm and Nablus).

* Handling practice® <3000 |3000-5000| >5000 P
gp NI1S/month | NIS/month [NIS/ month| Value
1 |Checking food packages|4.53 £ 1.15|4.72 £0.64|4.83 £ 0.58| 0.06
2 |Checking frozen foods [4.52+1.01(4.35+1.13{4.39+1.12| 0.49
3 |Clean food preparation
area 4,91 +0.584.83+0.63{4.94£0.50| 0.38
4 |Leaving cooked meat all, 5, , 4 571999 + 138222 +1.45| 1.00
room temp
5 |Raw and cooked meat ol 111z 1.00 £
1.52+1.21 0.41° 0.00° |< 0.05
6 |Taste leftovers to check 5 16, 169|310+ 1.753.30+ 1.75| 0.74
if they are still safe
7 |Use raw eggs 1.28+0.83]1.33+0.95/1.20+0.67| 0.61

'The consumer handling practice was scored as follow: always (5),

sometimes (4), | don’t know (3), rarely (2) and never (1). In addition,

results have been collected from section (7) of research questionnaire.

28D is standard deviation.

*b Means within a row followed by different superscript letters differ

significantly (P < 0.05).
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Table E: Consumer knowledge in good food preparation practice by
considering living place effect in three governorates (Qalgilya,
Tulkarm and Nablus).

* Safe food handling’ < 3000 3000-5000 > 5000 P
g NIS/month | NIS/month | NIS/ month | Value
1 §°°k'”9. ground| , 95 4 1267 | 2.55 + 1.25" | 1.91 + 1.09° | < 0.05
eef patties
2 |Freezing food Kills| 3 4o\ 4992|2834 1.37°|3.34 +1.43%| <0.05
all bacteria
3 1%%%"”9 cooked 6o 1064 | 44940091 | 4.63+052 | 013
4 |Leftover foods can
be safely kept at g ) .1 0g0|34641.01%]3.06+1.17°| <0.05
room  temperature
several hours
5 |lrradiation of meat
or poultry will 2.24 + 0.75 | 2.56 + 0.99% | 2.11 + 0.72° | < 0.05
destroy bacteria
6 |lrradiated food 1.90+0.73° | 2.54 +1.16% [ 2.02 + 0.72° | <0.05

The safe food handling was scored as follow: strongly agree (5), agree (4),

I don’t know (3), disagree (2) and strongly disagree (1). In addition, results

have been collected from section (9) of research questionnaire.

28D is standard deviation.

*® Means within a row followed by different superscript letters differ

significantly (P < 0.05)
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Table F: Consumer reliability in the sources of food safety information
by considering living place effect in three governorates (Qalqilya,
Tulkarm and Nablus).

Reliability of sources® < 3000 3000-5000 1 > 5000 P
NIS/month | NIS/month |NIS/ month
1 |University scientist 406+0.90 | 3.80+1.15 [3.73+1.36| 0.12
2 |Health professional 397106 |390+£1.21|3.81+£1.22| 0.71
3 |Friends or family 2.18 +1.18%] 2.49 + 1.63*[1.94 + 0.96°|< 0.05
4 |Consumer reports 2.70 +1.39% [2.53 + 1.36™(2.09 + 1.12°|< 0.05
5 |Science magazine 2.43+1.11%)2.78 + 1.44*[2.11 + 1.26"|< 0.05
6 |Food magazine 253+123|244+1.22|231+1.26| 0.55
7 |Radio 223+129|215+1.19|2.02+1.19| 0.56
8 |Television news 2.38+1.35|229+1.22|2.27+137| 0.84
9  |Newspaper 2.62+1.07 | 274+0.88 |2.61+£0.85| 0.50
10 [Written materials
from  health  food| 2.05 + 1.09%| 2.09 + 1.23% |1.55 + 1.02°|< 0.05
stores Supermarket
11 |Material government | 2.68+1.42 | 2.62 +1.47 |2.81+1.49| 0.68
12 |Social media such s\ 4 o7, 1 09 | 1.99+1.26 |1.83+1.23| 0.57
Facebook
13 |Internet engines such| , g, 1 99 | 2,52 +1.30 [3.00 + 1.39 < 0.05
as Google

The reliability in sources of food safety information was scored as follow:

highly reliable (5), reliable somewhat (4), somewhat unreliable (3),

unreliable highly (2), and | don’t know (1). In addition, Results have been

collected from section (10) of research questionnaire.

28D is standard deviation.

*b Means within a row followed by different superscript letters differ

significantly (P < 0.05).
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Table G: Consumer knowledge in food contamination by considering
living place effect in three governorates (Qalgilya, Tulkarm and

Nablus).
Food contamination < 3000 3000-5000 > 5000 P
knowledge® NIS/month | NIS/month | NIS/ month | Value
Microorganisms can be
found on the surface of
human skin, nose and| 4.40+0.86 | 430+0.89 | 434+0.74 | 0.71
mouth  of  healthy
handlers
Children, pregnant
women  and older 4 g, g g30 | 449+0.70° | 4.81+0.39° |<0.05
individuals are more at
risk of food poisoning
Role ~of  personall 4 37,101 | 4374068 | 425+1.04 | 0.09
hygiene
Role of storing raw and) 4 21 , 556 | 4.52+0.80 | 4.66+0.57 | 0.10
cooked food together
4.83+£0.57" | 463+0.57° | 4.77+£0.61" | <0.05
Role of uncovered ,c, . ggb | 478+0.48° | 4.73+0.45% | < 0.05
abrasion or cuts
Role of inadequatel , o5, 405 | 43040095 | 4164091 | 0.64
cooking of raw food
Role of Smoking during) o5 ,  g5% | 348 +1.22° | 3.95+1.27% | <0.05
preparing food
9 |Role of health state of) , 1o, 591 | 458+0.75 | 464+057 | 0.40
food handler

food contamination knowledge was scored as follow: strongly agree (5),
agree (4), | don’t know (3), disagree (2) and strongly disagree (1). In
addition, results have been collected from section (11) of research
questionnaire.

?SD is standard deviation.

*® Means within a row followed by different superscript letters differ

significantly (P < 0.05).
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Questionnaire about food Safety Awareness

1. Demographic characteristics of respondents:

Gender:
Male Female
Age group:
<30 30- >50
years 50 Years
years
Where do you live?
City ( Nablus, Tulkarem,
Qalgeelya)

Marital Status

Never married

Married

Formal Education

Primary school

Secondary

school

Undergraduate(




S, A)
Graduate (S,A)

Gross Family Income (NIS)
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<3000 3000- >5000
5000
Carrier Field
Medical
field
Agricultural food Engineering

Others
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2. Confidence of Respondents in food safety

Variables
Completely
confident

Mostly
confident

Not very
confident

Not at all
confident

No
idea

Supermarket food

Bottled water

Egg

Fruits and
vegetables

Milk and  milk
products

Meat and meat
products

Chicken and

chicken products

Fish and fish
products

Popular Foods from
street

Popular Drinks from
street

Eastern desserts
(kunafah, baklava,
etc)

Western desserts
(cake, etc)

Food from popular
restaurants

Food from regular
restaurants
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3. Respondents concern about potential hazards in food

potential hazards

Complete
concern

Most
concern

Minor
concern

No
concern

No
idea

Bacterial contamination

Pesticide/insecticide
residues

Lead, mercury and
aluminium

Hormones in meat

Antibiotics in meat and
milk products

Straw, stem fragment and
any plant fragment in
cereals

Glass fragment

Stones in cereals, grains

Insects
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4. Respondents purchasing behavior

Question Answer Answer

In case yes, why

Purchased less No Yes
meat and meat
products in the

last few years

Buy bottled No Yes
water/use in

home filter

Purchased fewer No yes

eggs in the last

few years
Purchased less No yes
fish and fish

Microbial count

Fat content

High price

Pesticide residues

Antibiotic residues

Others

Don't like tap water taste

Concerned about high

metal

content Concerned about

high

microbial count

Others

Cholesterol content

Fat content

Bacterial count

High price

Taste

Chemical contamination

Fat content
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products in the

last few years

Purchased less No Yes
chicken and
chicken products

in the last few

years
Purchased less No Yes
fruit and

vegetables in the

last few years

Purchased less No Yes
food with
additives in the

last few years

Purchase less ready foods from restaurants

Bacterial count
High price
Taste

Other

Fat content

Microbial count

High price

Hormone residues
Antibiotic residues

Taste

Poor quality

Pesticide residues
Microbial count

High price

Dont have enough
information about
additives

Additives are bad for
health

Can taste the existence of
additives in food
Concerns from allergy

High prices
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in the last few years

Adulterated

Not safe

Not clean

Bad for health

5. Consumer knowledge about food safety

knowledge

Excellent

Very
good

Good | Average

Poor

How informed about

food safety

Personal description of

health

Personal assessment of
family health in the

past 6 months

Your confident for food

safety authorities

The knowledge of food
handlers about food

safety
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6. Did you suffer from food poisoning?

Yes

No

Symptoms

Present

Frequency

Nausea

Vomiting

Fever

Diarrhoea

Flu
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7. Consumer frequent use of food handling practices

food handling | Always | Sometimes | Rarely | Never | | do not
practices know

Practice Examine food
packages to see if they
have been opened or
damaged

When purchasing
frozen foods, check to
be sure they are frozen
solid

After preparing foods,
clean food preparation
area with soap and
water

Leave cooked meat on
the counter at room
temperature for over 4
h

Use same plate for
raw and cooked meat,
do not wash plate
before using it for
cooked meat

Taste leftovers to
check if they are still
safe

Use raw eggs in
salads, desserts, and
drinks
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8. Consumer food handling practices

When | cook a large portion of food,

In several small containers

| refrigerate the leftovers

In a large container

In the pot | cook it in

Never prepare this

When | need to defrost frozen foods,
| take it out of the freezer and put it

In the refrigerator(always, in
case of limited time )

In the microwave (always, in
case of limited time )

On the countertop (always, in
case of limited time )

In a bag in warm water
(always, in case of limited time

)

Never use frozen food

If a luncheon meat, pasta, or sauce

Do not use after the date

item is past package date, |

Ignore date, use if smells OK

Use if 1-2 weeks past date

Use if 2-3 days past date

Use if 4-7 days past date

Do not buy this type of food
Sources
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9. Consumer knowledge of safe food handling practices

food handling practices

Strongly
Agree

Agree

Disagree

Disagree
Strongly

Don’t
know

For greater safety, ground
beef patties should be
cooked until they are no
longer pink

Freezing food kills all
bacteria that may cause
illness

Cooked food should be
cooled to room
temperature before
refrigeration or freezing

Leftover foods can be
safely kept at room
temperature several hours

Irradiation of meat or
poultry  will  destroy
bacteria that causes food-
borne illness

Irradiated food IS
considered safe by the
major health and safety
organizations
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10. Reliability of sources of food safety information

food safety
information

Highly
Reliable

Reliable
Somewhat

Somewhat
Unreliable

Unreliable
Highly

| do not
know

University scientist

Health professional

Friends or family

Consumer Reports

Science Magazine

Food Magazine

Radio

Television news

Newspaper

Written  materials
from Health Food
Stores Supermarket

Material
Government

Social media such
as facebook

Internet  engines

such as google
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11. Food Poisoning and infection:

Food contamination
knowledge

Strongly
Agree

Agree

Disagree

Strongly
Disagree

| don’t
care

Microorganisms can be
found on the surface of
human skin, nose and
mouth of healthy handlers

Children, pregnant women
and older individuals are
more at risk of food
poisoning

Personal  hygiene can
prevent food
contamination

Storing raw and cooked
food together can cause
contamination of food

Contaminated Water can
be a vehicle for foodborne
disease transmission

Uncovered abrasion or cuts
on fingers and hands can
cause cross contamination
of food

Inadequate cooking of raw
food like meat, chicken
and vegetable can cause
outbreak of foodborne
illness

Smoking during preparing food

can case food contamination

The health state of food handler

affects food contamination
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