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ABSTRACT
Controlling and ensuring the safety of food plays an important role in preventing foodborne illness.
The major objective of this descriptive cross-sectional study was determined the food safety
knowledge and attitudes of Dehloran Health Network personnel using a self-completed questionnaire.
This structured questionnaire contains personal information, knowledge, and attitude questions. A
total of 100 personnel were selected using a census method. All data were analyzed by SPSS 17
software. The results of the study showed that 29% of the personnel had good knowledge, 47% had
moderate knowledge, and 24% had poor knowledge about food safety. Personnel had a good attitude
about food safety and health. There was no statistically significant difference across different staff in
terms of knowledge (p-value = 0.166). Also, there was no statistically significant difference in
knowledge and attitude level among different age groups (p-value = 0.51 and 0.21, respectively). The
p-value for mean scores of knowledge and attitude in men and women were 0.038 and 0.84.
According to the moderate level of participants’ knowledge, we encouraged personnel to create plans
and procedures to enhance the level of their consciousness, offered a training workshop in this field,
and personnel must be more educated, along with development of appropriate information and
communication material.
Keywords: Attitude, Dehloran, Food safety, Knowledge

Introduction
According to the World Health

Organization, foodborne diseases are
considered to be one of the most important
health problems and have become one of the
most widespread health problems in developing
countries.1, 2 The Centers for Disease Control
(CDC) has reported that foodborne diseases
annually cause gastroenteritis, hospital
admissions and the death of a large number of
people.3 Also, the relationship between
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nutrition and chronic non-contagious diseases
such as cancer, cardiovascular disease, and
diabetes are well-known.4 The social and
economic consequences of these problems also
highlight the importance of food safety.5, 6 Food
safety refers to the conditions and practices that
take place during the production, processing,
storage and distribution of food to ensure food
is safe and appropriate for consumption. The use
of inappropriate temperature/time for food
storage and cooking, the use of contaminated
tools and quality of raw materials, poor personal
hygiene, storage conditions, and the lack of
knowledge and awareness of food safety can
cause foodborne diseases.7-9 Consumption of
contaminated food has the potential to produce
bloody diarrhea and vomiting, fever, headache,
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abdominal cramping and severe fatigue, and
millions of people have died as a result of
diarrhea.6 A survey of the scientific literature
provides evidence that increasing knowledge
scores in populations plays a very effective role
in improving the nutritional status of the
community and reducing the incidence of
foodborne diseases.6

Previous studies carried out among the
students of three medical universities of Iran
(Tehran, Kermanshah and Shahid Sadoughi)
have revealed that although the knowledge
scores of the students are relatively high, there
is an obvious need to improve the level of their
knowledge via training.10-12 In addition, many
studies have examined the knowledge and
attitudes of different people.13-15 Because food
safety education improves the health
performance of the community and most health
education is transferred from the health centers
to the people, it is very important to investigate
the level of knowledge of health workers.16

Regarding the previously mentioned issues and
the importance of healthy food consumption as
well as the effect of the food safety knowledge
of individuals on preventing foodborne diseases,
according to the best of our knowledge no prior
research has been conducted in Dehloran to
evaluate food safety knowledge and the attitudes
of personnel in a health center. Therefore, the
present study was performed to examine the
distribution and relationship of food safety
knowledge and education level (i.e., Associate
Degree, Bachelor, Msc and Doctoral), age, and
sex of the employees of the Dehloran Health
Center.

Materials and Methods
This cross-sectional descriptive survey was

conducted on Dehloran Health Network
personnel. The population of this study were
personnel in some post that has relevance to
food and nutrition include nursing,
environmental health, public health, physician
and midwifery posts. By complete enumeration
of the population of interest, the number of
samples by a census sampling method (total
count) was determined to be about 100 staff. All

participants were full-time employees. The
demographic characteristics of the Dehloran
Health Center staff in the mentioned posts were
prepared based on their major, educational level,
age, and sex.

To determine the food safety knowledge
and attitude of the staff, data were collected
using a self-completed questionnaire, which was
prepared from previously performed studies.6, 12

The validity and reliability of the questionnaire
has been investigated formerly. A total of 100
questionnaires with 22 questions each were
distributed to obtain information about time-
temperature control, hygiene, contamination,
cooling, cooking, cleaning and food poisoning.
The questionnaires which consisted of 3 parts
were developed, with the first part included
demographic information, the second part
consisting of 12 knowledge questions, and the
third part included 10 questions about attitude.
Each knowledge question was scored as 1 for a
correct answer, 0 for the incorrect answers and
the option of "I do not know.” For attitude
questions, scoring was carried out using a Likert
scale and a grading scale of zero to four:
completely agree, agree, no idea, disagree,
disagree and completely disagree.17 SPSS17
software was used to analyze the data. One-way
analysis of variance (ANOVA) and a t-test were
used to compare mean scores in different
groups. The level of significance was set at
<0.05.

Results and Discussion
Socio-demographic data

The socio-demographic characteristics of
100 personnel employed by Dehloran Health
Network are summarized in Table 1.

A total of 100 personnel were involved in
this study. The number of male and female
participants were 48 and 52%, respectively. All
participants in the study had an academic
education and the greatest number of
participants (57%) were in the age group
between 20 and 30 years old. Approximately
30% of the participants were in the age range of
30 to 40 years and 13% in the age range of 40 to
50 years.
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Table 1. Participant demographic characteristics

Category Frequency
Percentage

Gender Male 48
Female 52

Age 20-30 years 57
30-40 years 30
40-50 years 13

Education
level

Associate Degree 28
Bachelor 55
Msc 1
Doctoral 16

Post

Nursing 47
Environmental Health 14
Public health 13
Physician 16
Midwifery 1

The personnel in this office were employed
in different posts include nursing,
environmental health, public health, physician,
and midwifery.

Food safety knowledge
The percentage of participants correctly

answering the questions about knowledge are
summarized in Table 2.

According to our findings, 89% of the
personnel pay attention to the date of production
and expiration when purchasing a food. In a
study conducted at the University of Missouri,
more than 90% of students look for the date of
production and expiration when buying a food.18

Table 2. Percentage of participants with correct and incorrect answers for food safety knowledge questions

Question “knowledge” Correct
(%)

Incorrect
(%)

1. When buying a foodstuff, I will look at its production and expiration date. 89 11
2. Symptoms of foodborne diseases are fever, vomiting. 98 2
3. The suitable temperature for storing food in the refrigerator is 1–5 ºC. 62 38
4. Botulism is transmitted through canned food. 99 1
5. There is no need to use a refrigerator to store sterilized milk. 34 66
6. Milk and meat are soon corrupted. 24 76
7. Minced meat is corrupted faster. 86 14
8. A fridge with a temperature below zero is best for keeping cans. 7 93
9. When the meat surface is slimy, it is not a symptom of meat corruption. 80 20
10 .In terms of sanitation, plastic containers are more suitable for food. 80 20
11. The safe temperature for pasteurizing milk is 72 ºC for 15 seconds. 25 75
12. Golden staphylococcus germs enter food through the hands, face, acne, and nasal
secretions. 75 25

Also, another study on household food
safety showed that most consumers (61.9%)
consider the date of production and expiration
when they purchase food materials.19 A number
of participants were not aware of the basic
temperature control requirements for the control
of microbial hazards. Only 62% of the personnel
knew the ideal storage temperature for keeping
food safe was 1–5 ºC. Similarly, Pritchard et al.
reported that 63% of participants believed that
the refrigerator temperature should be at or
below 8 ºC.20 A low percentage of participants
(34%) identified the need to use a refrigerator to
store sterilized milk, and the majority of the
personnel (86%) believed that the minced meat
was more likely to get rotten compared to
cooked meat. In the Marzban at al. study it was
found that 43.4% answered correctly to this

question.11 Our results indicated that only 80%
were able to identify that plastic food containers
are more suitable. Participants scored poorly for
the question No. 7, where 99% of the personnel
believed foodborne disease from canned food
was botulism. Bolton et al. reported that only
14% of respondents associated C. botulinum
with canned foods.21 In evaluating the risk
factors contributing to foodborne disease
outbreaks in one of the provinces in China, it
was found that most people were not familiar
with the most common causes of foodborne
illness or the maximum storage time at room
temperature.22 In a study that was conducted
among high school students in the United States
as well as students from the University of
Missouri, they found that participants had an
acceptable level of knowledge about foodborne
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diseases.23 Table 3 shows the mean and standard
deviation of the health and safety knowledge
scores of the personnel.

Table 3. Mean participant food safety knowledge scores

Item Mean Std.
Deviation

Education

Associate degree 8.1071 1.39680
Bachelor 7.1818 1.59966
Msc 9.0000 0.00000
Doctoral 7.9333 1.79151

Post

Nursing 7.1702 1.71082
Environmental
Health 7.7143 1.13873

Public health 8.0769 1.38212
Physician 8.0000 1.75119
Midwifery 8.1000 1.52388

If the levels of knowledge were classified
into three categories of weak, moderate and
good, the percentage of participants in these
three levels were 24, 47 and 29%, respectively.
According to this result, the need for educating
people is more prominent.24 The results revealed
that there was no statistically significant
difference in the level of knowledge in different
age groups. Also, it was found that men had
more knowledge about the health and safety of
food products than women.

Mean scores of knowledge between the
personnel with different posts were not
significantly different (p-value = 0.166). This
item in people with different educational
backgrounds was significantly different (p-

value = 0.033). Therefore, there was a
significant difference across the level of
knowledge among those with an associate
degree and the level of knowledge among those
with a master's degree compared with the rest of
the groups. Samapundo et al. reported that the
sex, level of education and position had no
significant effect on the level of knowledge of
consumers.25 In another study in Saudi Arabia,
it was found there was a significant difference
between age and the level of education.1 They
found that workers of different nationalities had
more knowledge about personal hygiene,
diseases, and the transmission of food
contamination. Nutrition inspectors have
excellent performance and a good attitude
toward personal hygiene and food safety. The
results showed that there was a significant
positive relationship between knowledge and
attitude, knowledge and education, knowledge
and personal hygiene, education and personal
hygiene, as well as attitude and personal
hygiene.

Food safety attitudes
Attitude as a crucial factor affects food

safety behavior and practice, and thus reduces
the occurrence of foodborne illness and other
health hazards. Table 4 shows the attitudes of
Dehloran Health Center personnel about food
safety.

Table 4. Respondents' food sanitation and safety attitude

Question “Attitude” Absolutely
agreed (%)

Agree
(%)

No
idea
(%)

Disagree
(%)

Absolutely
disagree
(%)

1. It is important to know the health and safety of food. 94 6 0 0 0
2. Washing hands with soap and water are necessary
before cooking. 84 15 1 0 0

3.Reheating the food is to ensure its safety. 35 35 8 9 13
4. I throw away canned foods that were previously
opened. 80 14 1 3 2

5. Food additives are not very important to food safety. 14 16 7 33 30
6. Raw food can be placed alongside cooked foods. 5 10 7 28 50
7. Pasteurized milk can be kept at room temperature for
24 hr. 20 16 11 38 15

8. Putting bread in recycled bags is not a problem. 4 5 4 29 58
9. Drinking raw milk has a high risk of food poisoning. 58 29 4 3 6
10. Washing the vegetables with water is sufficient. 6 3 0 20 71
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It is notable that 94% of the respondents
absolutely agreed that having information on
food safety was important, as well as 84%
believing that hand washing using soap was
necessary before cooking. A study in Haiti
found that the level of knowledge and attitudes
among street consumers and food retailers was
modest in terms of food safety. The results of
this study showed that most consumers and
retailers were aware of the importance of hand
washing with regard to foodborne diseases.
Also, the majority of participants did not have
any awareness of the disease factors or the
importance of re-heating the food.25 A study in
Taiwan examined the relationship between food
safety knowledge, attitude and practices among
542 restaurant workers. They found that the
highest attitude score was “concern for food
safety” following “self-improvement.”26

Among the total respondents, 11% had no idea
about the safety of leaving milk at room
temperature. The majority (58%) of
respondents disapproving of using recycled
bags for keeping bread. Mohammadzadeh et al.
reported that a small percentage of participants
were aware that pasteurized milk can be stored
for 24 hours at room temperature.27 According
to Tukey's test, the levels of attitude were
significantly different between the
environmental health personnel and the

physicians and between the physicians and the
midwives. The highest levels of attitude were
observed in the environmental health agents and
the midwives and the lowest level was found for
the physicians. Table 5 shows the mean and
standard deviation of attitude scores in
personnel with different levels of education and
positions. Mean scores of attitudes were
significantly different among those with
different education levels (p-value = 0.001).

In Al-Shabib et al. it was found that about
one-fifth of people combine raw and cooked
food materials together.1 In the present study,
50% of the staff were completely opposed to
placing raw foods next to cooked dishes. Only
58% of the participant believed that drinking
raw milk may cause food poisoning. Uncooked
and contaminated raw foods, by transferring
harmful microorganisms to healthy foods, can
be a cause of foodborne diseases.28 In the
present study, more than 71% of the personnel
believe that washing vegetables and fruits with
water only is not sufficient and more than 94%
of health personnel believed that knowing about
food safety and health was considered an
important issue. A study conducted at Taif
University showed that more than 50% of
students did not have enough knowledge about
the risk of food poisoning due to raw foods.29

Table 5. Mean food safety attitude scores of participants

Item Mean Std. Deviation Subset for alpha = 0.05
1 2

Education

Associate Degree 31.6296 3.67055 31.6296
Bachelor 31.3636 3.43923 31.3636
Msc 22.0000 1.41421 22.0000
Doctoral 29.2000 3.70714 29.2000

Post

Nursing 30.7021 3.50723 30.7021 30.7021
Environmental Health 32.8571 2.74162 32.8571
public health 30.8333 3.78594 30.8333 30.8333
physician 28.6875 4.12664 28.6875
Midwifery 32.9000 4.22821 32.9000

There was a significant difference between
the attitude scores in the Master's group and the
rest of the groups. There was no significant
difference between the mean scores of attitude
in different age groups (p-value = 0.21) or
between men and women (p-value = 0.84).
According to the results of knowledge and

attitude scores in different ages (Table 6) it was
found that the mean scores of knowledge in
different age groups (p-value = 0.51) were not
significantly different.

Many studies have examined the
knowledge, attitude and practice of various
groups in the context of food safety.
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Table 6. Mean SD of knowledge and attitude scores
among men and women

Gender Mean Std.
Deviation

Std. Error
Mean

Knowledge
Female 7.2692 1.63438 0.22665
Male 7.9375 1.53548 0.22163

Attitude
Female 31.0000 3.75212 0.52033
Male 30.8542 3.84259 0.55463

For example, in a study in Turkey, the
results showed that knowledge has no
significant effect on behavior, and there is a high
correlation between attitude and behavior as
well as a moderate correlation between
knowledge and attitude.30 In South Vietnam, a
study was carried out using a standard
questionnaire for educational needs assessment
among 909 food production staff at large dining
halls in schools and factories. KAP (knowledge,
attitude, and practice) among all participants
was 26, 36 and 26%, respectively. The
researchers reported that the KAP was weak in
food handlers. About 6% did not separate raw
food from cooked food.31 In a cross-sectional
study to determine the KAP among nutrition
inspectors catering to facilities such as prisons,
student boarding houses and hospitals in Ghana,
the participants held an inadequate knowledge
and practice of food safety along with negative
attitudes.32

Conclusion
The purpose of this study was to investigate

the knowledge and attitude of Dehloran Health
Center personnel with respect to food safety,
considering their importance in educating
people at the community level. The study was
the first of its nature that has been conducted in
Dehloran. The results showed that the personnel
in some of the fields have low knowledge about
the safety of food products. The highest and
lowest attitude scores were attributed to the
personnel of environmental health and
physicians, respectively. Therefore, educational
programs need to be conducted in the form of
workshops for personnel that do not pass these
tests. We recommend that in order to improve
food safety knowledge, attention should be
given to the planning, implementation,

monitoring, and evaluation of food safety
education programs.
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