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ABSTRACT

Many of Iraqgi consumers suffered every year from foodborne illness including
food poisoning, symptoms of their diseases varies from usual symptoms which ends after
a few days to severe cases which require hospitalization, and sometimes lead to death. In
this research we collected data from Iraqi directorates related with consumer’s health to
investigate the awareness of Iraqi population against foodborne illness. The questionnaire
used as a tool research, based on information collected. Four most commune pathogens,
which caused almost foodborne illness among Iraqgi consumers have been investigated in
the research. The collection data has been done by the questionnaire addressed to 500
consumers. The research focused to ask Iraqgi consumer about their awareness of the
pathogens causing foodborne illness and the way of infection. Results showed that Iraqi
consumers were aware of foodborne illness risks causing by pathogens as following
consequently: Typhoid Fever Sallmonella typhi 48%, Escherichia coli E coli 44%,
Brucellosis Brucella ssp. 38%, Shigellosis Shigella ssp. 30%, and Amebiasis Entamoeba
histolytica 21%.

The results obtained by the research reflected a lack in awareness of Iraqi
consumer against pathogens causing foodborne illness.
Keywords: Awareness of risks, Iragi consumer, foodborne illness.
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INTRODUCTION

Foodborne illness or commonly known as food poisoning according to the World
Health Organization (WHO) is at least two cases of illness after consuming the same food
(WHO, 2020). Food poisoning can be caused by different ways. Only foodborne illness caused
by microorganisms and their toxins (poisons) is covered by this research. Food poisoning can
also be caused by chemical substances and pure poisons, for example mushroom poisoning.
According to statistics compiled by the Directorate of Public Health of the Iragi Ministry of
Health, there are approximately hundreds outbreaks and approximately thousands cases of food
poisoning annually (Statistics IMOH, 2019). Only a fraction of all food poisoning is reported.
The vast majority of sufferers cure their stomach ailment at home without reporting it further.
This makes it difficult to calculate the total number of cases of food poisoning in lIraq
(Alkhafaji M., 2020). The assessment is that around thousands Iraqi are affected per year.
Internationally, this is a low estimate.

Foodborne infection can be divided into two different groups: infection and poisoning.
The infection requires that food contains microorganisms or parasites that penetrate the
intestinal wall from the gastrointestinal tract and cause inflammation (for example, Salmonella,
Escherichia Coli, Shigella,, Brucella, and Entamoeba histolytica). Poisoning requires that food
is contaminated primarily by bacteria that form bacterial toxins during their growth, for
example Staphylococcus aureus, Clostridium perfringens and Bacillus cereus. Clostridium
botulinum is also a toxin-forming bacterium but causes completely different symptoms than the
others. Some polluting microorganisms can also, via their own enzymes, convert, for example,
proteins in the food into toxic products (Thomas Bintsis, 2017).

That the infectious agent is present in the food right from the start and is given the
opportunity to grow. So, for example, Clostridium. perfringens, whose spores are naturally
found in soil and on vegetables, can survive long-boiling cooking, and if there is a lack of
cooling, grow in large quantities. The toxin can then be formed in the intestine when the
bacteria reverts to spore form (Alkhafaji M., 2016). That non-spore-forming bacteria survive,
and possibly grow, if the cooking temperature was too low and the food was then stored
incorrectly, for example Salmonella in egg dishes, Campylobacter in chicken, various different
bacteria in spices (Alkhafaji M., 2019). That the food has been irrigated, treated or rinsed in
contaminated water (Shigella ssp, Salmonella ssp, and E. coli in different types of lettuce,
hepatitis A in raspberries). That naturally occurring substances in the food via the influence of
polluting microorganisms have been converted into "poisons”, for example into histamine in
fish (RR Attaran & F Probst, 2002).

Symptoms and incubation period depend on the type of infection. In general, toxin
poisoning has a short incubation period (a few hours to a day), while in the case of infections it
is usually somewhat longer and for some infectious agents up to weeks. Symptoms usually
include diarrhea, vomiting, abdominal pain and sometimes fever (S.J. Chai, W.Gu & others,
2019).
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MATERIALS & METHODS

Data collection & questionnaire

According to data collected in this research from the Iraqi Ministry of Health, we noted
that the more common problems caused foodborne illness in Irag, came from five pathogens:
Escherichia coli, Shigella ssp., Entamoeba histolytica, Salmonella typhi and Brucella ssp.
(MoH, 2020) The infection by indicated pathogens varies from one person to another, from
symptoms that disappear after days by receiving appropriate treatment to the death in some
cases (C.T. Lin, et al., 2005). The number of annual cases studied in the research, their
symptoms and source are represented the average for registered cases for three years between
2019-2021 as it shown in (Table 1).

Table (1): Average of annual causes of foodborne illness and causing pathogens.
Pathogen No. Annual Cases  Food Source
(average)

Symptoms

Escherichia coli 14035 Food contaminated with E.Coli Diarrhea, fever,
vomiting, severe stomach cramps
Shigella ssp. 78865 Food contaminated with shigella Diarrhea, fever, vomiting

Entamoeba histolytica 23951 Fruits and vegetables Diarrhea, abdominal pain
Salmonella typhi 14211 Food contaminated with Salmonella Headache, fatigue,
persistent fever
Brucella ssp. 1488 Dairy products contaminated with Brucella Fever, headache,

chills

The data used in the research has been taken from the archives of the Iragi Ministry of
Health-Food Research Institute. The data were included all ages of habitants that they live in
different provinces of Iraq who infected by foodborne illness during the period 2019-2021. A
questionnaire created for the purpose of the research, and discussed by experts specialized in
foodborne illness from Iragi Universities and others from directorates related with public health
before submitting to a random sample consisted of 500 adults. The questionnaire addressed
personally or sending by social media to the participants. The survey based on questionnaire
adopted a descriptive statistics analysis results.

The questionnaire includes several questions addressed to the consumer about his
knowledge of: the reasons caused problems in food, consumer awareness to have safe food,
consumer awareness to use good manufacturing practices in food handling and consumption
(Herrera R. & Alkhafaji M., 2021). Study sample were 55% male and 45% female, 57% live
in Alrusafa district and 43% live in Alkarj district. The questionnaire submitted to the study
sample between April 2022 to August 2022. The final total questionnaires received after
removing invalid questionnaires were 486, delivered between 245 male respondents and 241
females (Table 2).

Table (2): Study sample characteristics

Demiongf I;a..phIC Frequency Pe rc(:g/:)tage
Gender
Male 245 50.4
Female 241 49.6
Age
18-34 years 165 33.9
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35-54 years 231 47.5
55-64 years 90 18.5
Education Level
Without Education 5 5.3
Essential education 55 58.5
Higher education 34 36.1
Income
300.000-600.000 ID 196 40.3
600.000-1000.000 ID 213 43.8
More than 1000.000 ID 77 15.8

Statistical analysis

A descriptive statistics analysis used to analyze obtained results (i.e., percentage), the
statistical analysis ensured that different pathogens analyzed in this study is related with food
safety perceptions, awareness of food and substances that probably make hazards to food
safety, consumer behaviors and experience related to food safety, and demographic data.

Food safety perceptions

Consumers who are interested in avoiding foodborne diseases are more aware of the
causes of these diseases than others, and they always try to pay attention to food safety
requirements and constantly search for information that helps them to avoid contracting
diseases caused by food, directly or indirectly (Alkhafaji, M., 2020). Therefore, the
questionnaire was built on the extent of awareness consumers perceive food safety depending
on four variables. First: The extent to which the study sample knows the pathogens represented
by five pathogens that are the most causative of foodborne diseases in Iraqi society. Second:
Where is the possibility of danger entering food, which threatens food safety and leads to
disease? Third: The role played by food safety practices in reducing the incidence of
foodborne diseases. Fourth: Consumer's Knowledge of the cause of his illness. The results
were as shown in Table 3.

Table (3): Variables & study sample answers

Variables Question Yes No
Pathogens
E. Coli Do you heard about E. Coli as a problem in food 212 (44%) 274
Shigella ssp. Do you heard about Shigella as a food problem 146 (30%) 340
Entamoeba histolytica Do you heard about Entamoeba histolytica as a food problem 104 (21%) 382
Salmonella typhi Do you heard about Salmonella typhi as a food problem 231(48%) 255
Brucella ssp. Do you heard about Brucella as a food problem 187 (38%) 299
Risk probability
Home food Do you think that food problems caused at home 65 (14%) 421
Microorganisms Do you think that food contamination is caused by microorganisms 249 (52%) 237
Wrong practices Do you think that foodborne illness is caused from wrong practices 177 (37%) 309

Food safety practices

Wash hands Do you know that not wash hands before preparing food will expose 196 (40%) 290
food safety to a potential risk.
Other personal Do you think that not followed personal hygiene practices 222 (46%) 264
will expose food safety to a potential risk?
Sickness
Foodborne iliness Do you think that you fell sick onetime because you eating 178 (37%) 308

unsafe food or contaminated by pathogens
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Health condition Do you have a good health condition 289 (59%) 197

Awareness of potentially risks food and substances

Through the results obtained from the study sample, it was found that consumers who
are aware of the potential risks of eating food contaminated with pathogens have more
knowledge than others about the microorganisms that cause these diseases, and therefore they
are aware of the importance of food safety and make sure that all the food they want to eat is
safe. It does not cause them any health damage. This comes from the culture acquired by those
consumers by researching and investigating the causes of some common foodborne diseases,
whether through visual and audio media, or by searching themselves for pathogens to prevent
infection with them.

Consumers were also asked if they had heard of some common pathogens such as
E.coli, Shigella ssp, Salmonella typhi, Brucella ssp. and Entamoeba histolytica, their answer
showed in Table 3.

Other explanatory variables

Proper personal practices for food handling, and followed good manufacturing practices
(GMP) are playing an important role in increasing consumer awareness of foodborne
pathogens, and making them more careful when preparing food. For this purpose, the study
sample was questioned with a very important and essential question, whither they know that
not wash hands before preparing food will expose food safety to a potential risk (Allison E., et
al. 2008) This question addressed to consumers to ensure the safety of the food they prepare
and avoid contamination of food with pathogenic germs that are likely to be carried by hands
and cause food contamination, unless they are removed by hand washing with water and soap.
Consumer were also asked if they follow and know other hygiene practices when preparing
food, their answers were as shown in Table 3.

RESULTS & DISCUSSION
Iragi consumers participated in the research said they had heard of Tyhiod Fever

Salmonella typhi (48%), Escherichia coli E. coli (44%), Brucellosis Brucella ssp. 38%,
Shigellosis Shigella ssp. 30%, and Amebiasis Entamoeba histolytica 21% as a threat to the
food safety, and a serious risk should be take into account when consuming food (Table 3),
therefore they will be careful to consume only safe food. About risk possibility to occur
foodborne illness among Iraqi consumer, a few percentages 14% thought that food prepared
in home caused disease to the consumer because of contaminated food with pathogens at
home due not following Good Hygiene Practices (FAB, 2020), 52% of them thought
pathogens in consumed food causing symptoms of sickness by food due to not following
Good Manufacturing Practices (GMP) by food handlers, and 37% thought other wrong
personal practices of food handlers were the reason of infection by foodborne illness.

More advanced, food safety practices are also considered as another reason for
infection by foodborne illness among Iraqi people. We asked study sample in this issue, the
results showed that 40% of study sample thought that not wash hands before preparing food
will expose food safety to a potential risk, 46% of them thought that not followed another
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personal hygiene practices will also expose food safety to a potential risk. Some of consumers
(37%) of study sample, thought that they getting sick from unsafe food or contaminated by
pathogens prepared out home, although that (59%) of them have a good heath condition
enable them to be more resistance to be sick.

Lees than half of consumers of the study sample (44%) heard about E. coli, so they
more aware to take all procedures to keep them safe from this pathogen causing symptoms of
foodborne illness. Having heard of the pathogen E. coli is more likely among those who think
it is very common or somewhat common for people in Iraq to become sick because of the way
food is handled or prepared in their homes, who perceive higher likelihood of getting sick
from unsafe food handling practices (C.T.J. Line et al., 2005). Salmonella typhi is another
serious pathogen causing Typhoid Fever to consumers if they not have enough aware, so we
asked lIraqi consumers if they heard about that, less than half (48%) had also answered that
they heard about Salmonella typhi as a threat to food safety in Iragi community. Results
showed that (38%) of Iragi consumers heard about Brucella ssp. that causing Brucellosis
among lIraqi people every year according to the data of the Iragi Ministry of Health (Statistics
IMOH, 2019) (see Table 1).

Shigellosis is another common foodborne illness among Iragi consumers causing hard
pain in abdomen, fever and diarrhea, (30%) of study sample heard about this disease and its
cause (Aysha Aslam, Chika N. Okafor, 2022). Finally, we asked consumers about their
aware against Amebiasis as a serious disease among Iragi consumers, their answer was that
only (21%) of study sample know this disease and its cause.

Awareness of foodborne illness caused by a pathogen, is also associated with people
demographic characteristics. Consumers with at least some college education are more likely
to have heard of any one of the five pathogens studied, Female consumers are more aware of
Salmonella typhi or E. coli than males. Awareness of Salmonella typhi, Brucella ssp., or E.
coli is higher among those who their annual income from house- holds above 12 million Iraqi
Dinar, Consumers age 30 to 49 have higher awareness of Shigella ssp. or., Entamoeba
histolytica than older consumers (50 and above).

CONCLUSION

As expected, awareness of pathogens, is in general higher among those who
perceivehomes, rather than other places, are where food safety problems are less likely to
occur. It is very or some- what common for people in the Iraq to become sick because of
how food is handled or prepared out of their homes. Microorganism contamination is a
very serious food safety problem, or also higher vulnerability to unsafe practices. In
addition, pathogen awareness is positively related to awareness of potentially-risky foods
and substances. Therefore, the results obtained refers to pay more attention tofood safety
information, and are also more motivated to learn about food safety, and consumers
should be more likely to be aware of the pathogens.
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