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Abstract
Foodborne illness or food poisoning is one of the growing problems in public health, causing 
severe and even fatal complications in developed and developing countries. Therefore, this 
study was conducted to investigate the level of awareness, attitude and performance of 
petrochemical company employees regarding foodborne diseases. In this descriptive-cross-
sectional study, 120 employees of a petrochemical company were examined by referring to 
them. The questionnaire data collection tools included demographic variables, assessment 
questions, awareness, attitudes, and performance. Data analysis was performed using 
SPSS software version 21. According to the results of the study, the average age of the 
studied people is 109.25 32 10.32 years. Overall, employees had average to good grades of 
awareness, attitude, and performance. Based on the findings of this study and the lack of 
knowledge about some diseases, important factors such as Salmonella and Escherichia coli 
and other microbes transmitted through food, the need for training in relation to food risk 
factors to employees It is clear that the best way to reduce food poisoning is to teach people 
the right and efficient way.
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Introduction
Food hygiene and safety is an important principle to prevent human 
infection and to protect the environment from contamination 
[1]. In developing and developed countries, annual irreparable 
damage such as death is caused by foodborne illness and food 
poisoning caused by chemical and microbial agents in food [2-
5]. Be the World Health Organization views foodborne illness as 
one of the most important health problems in the contemporary 
world [6]. The number of published reports on the prevalence 
of foodborne illness has increased, often due to pre-preparation, 
preparation, and poor distribution of food meals by food-related 
staff [7]. Many people are poisoned due to a lack of health 
awareness as well as food storage under unsanitary conditions, 
so that the spread of foodborne illnesses in both developed and 
developing countries are increasing [8]. According to the Centers 
for Disease Control and Prevention (CDC) in the United States, 75 
million people suffer from foodborne illness each year, and more 
than 3,255,000 of them are hospitalized. 5,000 people die [9,10]. 
Also, the available statistics on the types of poisoning caused by 
eating contaminated and rotten food and the long-term effects 

of improper consumption of food such as diabetes, obesity, high 
cholesterol and osteoporosis indicate the high importance of 
food hygiene [11]. Due to this, the factors that are usually 
involved in the spread of foodborne illnesses include poor food 
storage (temperature/time), contamination of used tools, lack 
of personal hygiene, and food preparation from raw materials. 
It is unhealthy and the cooking time is insufficient [12]. 
Therefore, it is important to check people's awareness and 
attitude towards food hygiene and safety. In this regard, various 
studies have been conducted on people's awareness and 
attitude and performance in the field of food hygiene from 
production to consumption, the results of which indicate the 
important and effective role of education on awareness and 
attitude and as a result people's performance. Most of the 
studies conducted in Iran and other countries showed that most 
of the participants in these studies have a good knowledge of 
personal and public health, while the level of awareness of 
these people in the field of food pathogens and methods. Safe 
food storage is insufficient [13-24]. Also, according to research 
conducted by Al-Shabib, et al. in Saudi Arabia, and relativism, et 
al. In Canada, unlike other studies, more information is  
available     to     participants    in    research    on    proper    food 
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Results
In this study, 72.8% of the respondents were men and 29.2% 
of the respondents were women. The mean age of the 
study population was 109.25 32 10.32 years. Twenty-five 
people (20.8%) in the study population had a bachelor's 
degree or less, and 42 (35%) attended health and food 
safety courses, and 85 (70.8%). Also, a history of food 
poisoning in which only 42 people (35%) had a history of 
seeing a doctor for treatment of food poisoning (Table 1).

Variable According to the variable Number Percent

Gender
Men 85 70.8
Female 35 29.2

Age category

>30 25 20.8
31-40 38 31.7
41-50 42 35
>50 15 12.5

Education
Diploma and less 25 20.8
Associate Degree 31 25.8
Bachelor 48 40
Masters degree and higher 16 13.3

Participate in food safety and health 
training courses

Yes 42 35

No 78 65

History of food poisoning Yes 85 70.8
No 35 29.2

A history of seeing a doctor to treat food 
poisoning

Yes 42 35

No 78 65

A study of the level of awareness and performance of individuals 
in the field of food safety and security showed that the average 
awareness score among participants was 1.101, 32 and 1.32 out 
of a maximum score of 10. While the average performance scores 
of individuals was 26.25, 25 and 2.25 out of the maximum score 
of more than 40% of people answered 3  questions incorrectly or 
did  not   comment.  These  3  questions  are  related   to  people's 

storage temperature, health. Personal and foodborne illness 
were sufficiently reported [25,26]. Food contamination due to 
limited knowledge of food safety control methods causes 
foodborne illness [27]. Therefore, measuring the level of 
awareness and the attitudes of people related to food in the 
communities in question are very important in determining 
educational priorities in the field of food hygiene and safety 
[28]. Due to the importance of food safety and safety, as well as 
the effective role of increasing people's awareness in preventing 
foodborne illnesses, and considering that the awareness and 
attitude of a petrochemical company employees in this field has 
not been studied so far, the present study The purpose of 
reviewing the awareness, attitude and performance of 
employees working in a petrochemical company as the largest 
petrochemical company in the south pars economic energy 
zone located in Assaluyeh city has been done in relation to food 
hygiene and safety.

Materials and Methods
This descriptive cross-sectional study was performed on the 
staff of a petrochemical company in Assaluyeh. The study 
population was 120 using Cochran's formula. The researcher 
completed the pre-designed questionnaire by interviewing 
individuals. The questionnaire was divided into four sections. 
The first part included 14 questions about demographic 
variables and teaching experience and about food hygiene, as 
well as the history of food poisoning and the amount of food 
consumed outside, the second part included 15 awareness 
questions with a score range of 15-0. The third section included 
15 attitude questions with a score range of 45-15 and the fourth 
section included 20 performance questions with a score range 
of 0-20. After collecting the data to quantify the results, the 
scope of knowledge in the three weak groups (grades 4-7), 
average (score 11-8) and good score (15-15) and in the field of 
attitude in the three weak groups (score 32-16), average (score 
39-33)   and  good  performance  (score 40-45)  and  in  terms  of

performance in three weak groups (score 10-12), average 
(score 16-13) and good performance (score 20-17) was 
considered. Regarding the questions of the level of 
awareness, each correct answer was given a score of one and 
each incorrect answer and I don't know was given a score of 
zero. The correct answer to each question was considered as 
having awareness and the wrong answer as lack of awareness. 
For attitude questions, scoring in each phrase was performed 
using a three-level Likert scale and a grading scale of 1 to 3, 
which is shown to agree with, agree, and disagree with. The 
correct answer to the attitude questions was considered as a 
positive attitude and the wrong answer was considered as a 
negative attitude. For performance questions, each correct 
answer was given a score of one and each incorrect answer 
was given a score of zero. The correct answer to the 
performance questions was considered as having a health 
function and the wrong answer was considered as not having 
a health function. After completing the questionnaires, the 
collected data were analyzed using SPSS software version 21 
and ANOVA statistical tests, T-Test, correlation coefficient and 
χ2 at the level of 0.05. The questionnaire was evaluated and 
finally approved by a group of experts related to the subject, 
including a specialist in health and food safety, food industry, 
nutrition and health education, and health promotion. Alpha 
Cronbach's  coefficient for the questionnaire was 3.81, which 
indicated its validity and reliability.

awareness of the resistance of toxins produced by microbes 
that cause food poisoning to cooking heat, awareness about 
the increased risk of poisoning by eating raw eggs, as well as 
people's awareness of the risk of food poisoning. It was 
associated with cooked foods that were refrigerated for 3 to 2 
days (Table 2).

Table 1: Demographic characteristics of the study population.



2022
Vol. 6 No.4

3 This article is available in: https://www.imedpub.com/journal-food-science-toxicology/

Journal of Food Science and Toxicology

Row Question
Correct Wrong No Idea

Number Percent Number Percent Number Percent

1 Food poisoning is caused by pathogenic 
microbes.

78 65 36 30 6 5

2
Some toxins produced by food poisoning 
microbes are resistant to the heat of cooking. 69 57.5 43 35.8 8 6.67

3 68 56.7 42 35 10 8.33

4
Eating raw eggs greatly increases the risk of 
food poisoning. 75 62.5 39 32.5 6 5

5 Eating raw or undercooked meat greatly 
increases the risk of food poisoning.

69 57.5 46 38.3 5 4.17

6
Eating raw and sitting vegetables greatly 
increases the risk of food poisoning. 75 62.5 43 35.8 2 1.67

7
Eating unpeeled and unpeeled fruits greatly 
increases the risk of food poisoning. 66 55 52 43.3 2 1.67

8

People who deal with food can become 
infected with food germs and food poisoning if 
they perform unhealthy habits and habits.

78 65 41 34.2 1 0.83

9
Well-cooked foods do not contain any 
microbes that can cause food poisoning. 89 74.2 25 20.8 6 5

10

Eating leftover cooked food that is free of 
wraps and covers and kept at room 
temperature for 24 to 12 hours greatly 
increases the risk of food poisoning.

55 45.8 55 45.8 10 8.33

11
White cheese made from raw milk 
(unheated) greatly increases the risk of food 
poisoning.

68 56.7 43 35.8 9 7.5

12
Consumption of pasteurized milk does not 
pose any risk of food poisoning. 45 37.5 74 61.7 1 0.83

13
Keeping food at room temperature reduces 
the growth and multiplication of microbes and 
thus prevents food spoilage and food 
poisoning.

95 79.2 25 20.8 0 0

14

Drinking surface water such as river water, 
river water, and rain water that has not been 
subjected to any processes such as boiling or 
chlorination greatly increases the risk of food 
poisoning.

75 62.5 43 35.8 2 1.67

15
Cooked foods stored in the refrigerator for 
2-3 days are completely consumable and do
not pose any risk of food poisoning.

84 70 33 27.5 3 2.5

Table 2: Frequency distribution answers to awareness questions.

Row Question
Correct Wrong No Idea

Number Percent Number Percent Number Percent

1
Raw milk (unheated) is healthier and more 
nutritious than pasteurized milk or boiled milk. 25 20.8 89 74.2 6 5

Table 3: Frequency distribution answers to attitude questions.

Drinking raw milk greatly increases the risk of 
food poisoning.

The answers to the questions about food poisoning are given in 
Table 3. The results showed that over 60% of the statistical 
population  had  a  positive  attitude  in  6  out  of  15   questions. 

Attitude was 15 (82.5%) in the questionnaire and 14 (70.8%) in 
the questionnaire.
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2
If cow's or sheep's milk is eaten immediately 
after milking, there is no risk of disease. 12 10 104 86.7 4 3.33

3 If camel's milk is eaten immediately after 
milking, there is no risk of disease. 41 34.2 74 61.7 5 4.17

4
Raw eggs are healthier and more nutritious 
than cooked eggs. 35 29.2 83 69.2 2 1.67

5
There is no risk of developing a disease 
associated with eating raw eggs. 12 10 107 89.2 1 0.83

6 There is no risk of young animals 
eating raw meat. 41 34.2 78 65 1 0.83

7 Cleaning fruits and vegetables makes them 
safe and safe to eat.

68 56.7 42 35 1
0

8.33

8
Eating cooked food that has been stored in a 
wrapper or cover at room temperature for a 
day does not pose a risk of illness.

75 62.5 39 32.5 6 5

9
Eating sit-down plants and vegetables that 
have been harvested directly from the farm 
does not pose a risk of disease.

77 64.2 38 31.7 5 4.17

10 Children's stools that are not sick are free of 
pathogenic microbes.

59 49.2 57 47.5 4 3.33

11

Rainwater collected in tanks that have not 
been subjected to any process (such as 
chlorination and heating) can be drunk without 
any risk.

45 37.5 72 60 3 2.5

12

Individuals who are involved in cooking or 
preparing food and have no clinical symptoms 
of the disease may cause food contamination 
and food poisoning.

56 46.7 59 49.2 5 4.17

13
To prevent food poisoning, it is necessary to 
wash your hands with soap and water before 
eating.

78 65 38 31.7 4 3.33

14
In order to prevent food poisoning, it is 
necessary to wash fruits and vegetables 
thoroughly with tap water.

85 70.8 33 27.5 2 1.67

15
To prevent food poisoning, it is necessary to 
wash your hands with soap and water before 
preparing food.

9
9

82.5 19 15.8 2 1.67

Row Question
Correct Wrong No Idea

Number Percent Number Percent Number Percent

1
Do you wash fresh fruits and vegetables 
with tap water before eating? 95 79.2 25 20.8 95 79.2

2
Do you wash your hands with soap and water 
before eating? 89 74.2 31 25.8 89 74.2

3
Do you wash your hands with soap and water 
before preparing food? 69 57.5 51 42.5 69 57.5

Table 4: Frequency distribution Answers to performance questions.

The answers to the food poisoning performance questions are 
given in Table 4. The results showed that more than 90% of the 
study population had a good performance in 14 of the 20 related 
questions (they had chosen the correct answer). For example, 
question 1 (79.2%), question 2 (74.2%)  and question   6 (62.5%), 

yes  answer  and also (95.8%) of people in answer to question 
12 do not answer had chosen. However (29.2%) of the study 
population had an unhealthy performance in answer to 
question 11 ("Do you eat eggs in a semi-cooked (honey) 
way?").
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Do you wash your hands with soap and water 
after cleaning or touching raw vegetables? 78 65 42 35 78 65

5 Do you wash your hands with soap and water 
after each defecation? 95 79.2 25 20.8 95 79.2

6 Do you wash your hands after contact with 
animals?

75 62.5 45 37.5 75 62.5

7 Do you eat fresh fruits and vegetables 
while sitting? 54 45 66 55 54 45

8 Do you just clean them before eating fresh 
fruits and vegetables? 45 37.5 75 62.5 45 37.5

9

When you go on a trip, do you eat vegetables 
and herbs after picking them from the ground 
without washing?

65 54.2 55 45.8 65 54.2

10 Do you eat raw eggs? 12 10 108 90 12 10

11 Do you eat eggs half cooked (honey)? 35 29.2 85 70.8 35 29.2

12 Do you eat raw meat? 5 4.17 115 95.8 5 4.17
13 Do you eat half-cooked meat? 45 37.5 75 62.5 45 37.5

14
Do you consume cow's or goat's milk raw 
(unheated)? 31 25.8 89 74.2 31 25.8

15 Do you consume camel's milk raw (unheated)? 10 8.33 110 91.7 10 8.33

16 Do you consume raw white cheese made 
from unpasteurized raw milk?

15 12.5 105 87.5 15 12.5

17
Do you eat cooked food that has been at 
room temperature for 6 hours without 
reheating?

75 62.5 45 37.5 75 62.5

18 Do you serve food in a restaurant or 
cafeteria that does not look clean?

45 37.5 75 62.5 45 37.5

19
Do you use rainwater or river water that has 
been collected and stored in tanks without 
any treatment or process (such as chlorina-
tion or heating)?

35 29.2 85 70.8 35 29.2

20
Do you eat food (such as meat, rice, and 
soup) that has been prepared in a large 
container for several people?

34 28.3 86 71.7 34 28.3

Discussion
 The results of the present study showed that the study 
population was less aware of some factors. For example, 45% 
of the study population did not have enough knowledge 
about consuming food stored in the refrigerator after 2 to 3 
days and in their opinion these foods could not be used, or 
74.2% of them had a misconception that the heat destroyed all 
the toxins produced by microbes. While some of these 
toxins are heat resistant. Although this is a specialized issue, 
it shows the importance of the fact that some bacteria are 
able to survive even at cooking temperatures because they 
produce heat-resistant toxins that remain in the heating 
process. Endangers people's health [29]. The results of this 
study also showed that the study population was not aware of 
the consumption of raw eggs, so that 25.2% of the women 
studied were not aware of the poisoning by raw eggs. Research 
by Bradburn, et al.  shows  that  50-40%  of people in  the United

eat eggs raw. The use of raw eggs increases the risk of 
Salmonella infection [30]. In addition, egg whites, especially 
raw, are one of the ingredients that can cause allergies and may 
cause skin or eye problems. This is more common in children, so 
it is recommended that children not be given egg whites until 
they are one year old. A study by Osayley, et al. found that 
43.9% of students were unaware of how Salmonella was 
destroyed as a pathogen in foodborne infections [31]. Other 
research shows that more than 50% of students are unaware of 
diseases caused by eggs or raw milk products. Also, 50% of them 
were unaware of the resistance of some bacterial toxins to heat, 
which is almost consistent with the results of the present study. 
A study conducted by Nesbit, et al. in Canada found that 80% of 
participants were aware of foodborne illness, especially raw 
eggs, and only over 60 they were unaware of the dangers of 
consuming raw eggs, which is inconsistent with the present 
study.  In  this  study,  it  was  found  that  although  74.2% of the 
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study population was aware of the poisoning by raw milk, 20.8% of 
the study population was still not aware of this. Also, 34.2% of these 
people mistakenly had a positive attitude towards consuming 
camel's milk immediately after breastfeeding or did not have an 
opinion that was consistent with the study conducted by Sharif and 
Al-Maliki. The study also found that more than 50% of students had 
a negative attitude toward the dangers of camel's milk consumption 
immediately after breast feeding. Basically, the health problem with 
milk is related to tuberculosis and brucellosis, which are caused by 
Mycobacterium tuberculosis and Mycobacterium bovis, 
respectively. Corinne bacterium bovis is also isolated from raw milk, 
which is a diphtheria-causing bacterium. The presence of intestinal 
diseases such as Salmonella and Campylobacter in raw milk is 
common, and the most effective way to control them is 
pasteurization [32]. The attitude of the study population towards 
food poisoning was determined by obtaining an overall score of 37.5 
54 2.54 out of a maximum score of 45. Although 55.4% of 
employees had a good score, 45.6% of people had a moderate and 
poor attitude in this regard. In the present study, 56.7% of the study 
staff mistakenly believed that eating fruit and vegetables alone 
would make it safe to consume, or 62% of women would have the 
wrong attitude towards food storage at room temperature. It was 
thought that consuming food containing the envelope or cover 
properly kept at room temperature would prevent poisoning, which 
is due to low awareness. These people did not know enough about 
the growth of pathogenic bacteria at room temperature and 
thought that simply covering the lid would prevent contamination 
or growth of the bacterium, which is similar to the information 
obtained from previous studies, so that 34 A% of students at the 
University of Taif in Saudi Arabia also believed that storing food for a 
day at room temperature and in closed containers did not pose any 
risk of disease. In this study, although 52.5% of the subjects studied 
had a good intelligence score and 55.4% had a good attitude score, 
a higher percentage of these individuals (88.7%) performed well. 
Average score of 51.11 45 45.11 among the employees studied 
indicates good performance of these individuals. Research also 
shows that 60% of people with higher education than a 
diploma are familiar with food poisoning. A study conducted by 
Pichler, et al. in Austria found that 76% of people had a good 
knowledge of food safety and health, which was significantly 
higher in people who took training courses than in people who 
did not. They did not take any training courses at work and 
these results are somewhat consistent with the present study. 
In the present study, 65% of people believe that it is necessary 
to wash their hands with soap and water before eating to 
prevent food poisoning, and in practice, more than 74.2% of 
people before eating. They washed their hands thoroughly with 
soap and water and 57.5% of the people cleaned their hands 
with soap and water before preparing food. It is compatible in 
different countries such as the United States, Ghana, Brazil, 
China, Malaysia, Taiwan and the three European countries of 
Greece, Serbia and Portugal, and shows the high level of 
awareness of the people studied. In general, the results, 
statistics and figures show that a high percentage of the study 
population gained high scores in the performance sector, 
followed by attitudes and then awareness. This suggests that 
the study community has a good  performance  in  maintaining 
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the health of themselves, their family members, as well as the 
prevention of foodborne illness.

Conclusion
It seems that due to the good performance of the study group, 
more training is needed to achieve adequate awareness of food 
safety and control or reduce foodborne illness. These trainings 
should include information on appropriate food preparation 
methods, prevention of cross-contamination, proper cleaning 
methods, as well as cleaning and disinfection of fruits, vegetables 
and vegetables, control and reduction of disease factors as much 
as possible. Beza and other factors related to foodborne illness. 
Therefore, with the efforts of relevant organizations and bodies, 
it is necessary to include educational programs in the form of 
educational classes in health centers or the inclusion of courses in 
schools and universities, or in the form of educational programs 
in the media. Consider a group called Health and Food Safety. The 
data from these results can be used to prioritize further research.
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