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Abstract Background: Improved customer awareness of food safety information is necessary to provide safer food with the
lowest possible risk of food illness. Objective: To assess Saudi Arabian university students' knowledge, attitudes and practices
about Food Poisoning (FP). Methods: An online cross-sectional survey study was conducted in Saudi Arabia between March
and December 2024. Multiple logistic regression was performed to assess the factors associated with better FP knowledge.
Results: A total of 606 students participated in this study. The total mean of knowledge score was (15.90+4.14). Single students
reported a significant higher knowledge score mean (16.46+4.69) compared to married (14.99+2.06) (p = 0.0001). Students in
medicine faculty reported a significant higher knowledge score mean (20.46+ 6.06) compared to students in College of
Languages and Translation (14.35+3.00) (p = 0.0001). A total of 301 students (49.5%) had a good knowledge score and 307
students (50.5%) had poor knowledge. Married students had significantly lower odds of good knowledge compared to others
(odds ratio (OR) = 0.5,95% CI = 0.31-0.78, p = 0.003). Students at college of Medicine had significantly higher odds of good
knowledge (OR = 3.33,95% CI = 1.23-9.03, p = 0.018). Conclusion: University students demonstrated a deficiency in
understanding or application of food safety in their day-to-day activities. Since education is a powerful instrument for
influencing attitudes and behavior, it is very simple to increase students' knowledge and awareness of food safety in educational
and research institutions. To enhance students' understanding, awareness and practices of food safety, appropriate training and
awareness initiatives should be created and implemented.
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INTRODUCTION

Consuming food tainted with bacteria, viruses, parasites, or
other toxins results in Foodborne Illness (FBI), often known
as Food Poisoning (FP) [@ ,@]. Food poisoning has become a
major global public health concern in recent decades,
affecting both wealthy and poor nations [@,@]. Every year, 48
million people worldwide contract a foodborne illness,
128,000 are admitted to hospitals and 3,000 pass away [@].
Even though developing nations account for the majority of
FP incidence and fatalities [E]. Multiple factors contribute

for food consumption and poisoning like unsanitary food
intake, pesticide residues in food or water and improper food
storage conditions [@,E]. However, because of the growing
need for inexpensive food and the inability to give the best
care possible in hygienic circumstances when cooking and
storing food, FP is not common in these countries alone; it
also becomes common in rich nations [@,@].

Food safety is the act of handling, preparing and
storing food in a way that keeps it from becoming
contaminated by harmful substances or microorganisms
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that could cause food-borne illness [10]. Food safety refers
to the essential procedures and guidelines that must be
followed when producing, preparing, processing, storing
and distributing food attest to its safety and suitability
for human ingestion [11]. A lack of understanding about
food safety and handling is one of the many factors that
contribute to the rise in foodborne illnesses and
poisoning [[12,13].

Knowledge is the ability to acquire, retain and apply
information; it is a confluence of talent, experience,
comprehension and sound judgment. The term "attitude"
describes the propensity or readiness to react favorably to
particular situations, to perceive and understand events in
light of particular predispositions, or to arrange thoughts or
beliefs into coherent, interconnected frameworks. The
application of guidelines and information that results in
action is called practice. An ethically accomplished art form
that contributes to the growth of knowledge and applied
science is considered a good practice [[14]. Improved
customer awareness of food safety information is also
necessary to provide safer food with the lowest possible risk
of food illness. There are limited studies that examined this
area in the Middle east and specifically in Saudi Arabia.
Furthermore, previous studies focused on specifical
populations such as parents or specific bacteria [15,16].
Previous study by Alqahtani ef al. [16] found that majority
of parents showed good Knowledge, Attitudes and Practices
(KAP) regarding brucellosis. Besides, they identified that
education and gender were significant determinants of
satisfactory awareness. Moreover, another study by Shati ef al
[15] found that parents’ KAP concerning FP is limited. Thus,
the primary goal of this study was to assess Saudi Arabian
university students' knowledge, attitudes and practices about
FP.

METHODS

Study Design and Participants

An online cross-sectional survey study was conducted in
Saudi Arabia between March and December 2024.
University students in Saudi Arabia formed the study
population for this research. The inclusion criteria were
university students who currently studying in Saudi
Arabia. We did not exclude participants based on their
field of study, gender, or socioeconomic status. The
minimum required sample size was 385 students using
Cochran’s Formula, with a 95% confidence, 5% level of
significance, 5% margin of error and an expected response
distribution of 50%.

Procedures

The questionnaire tool was distributed through social media
platforms such as X, Snapchat and Facebook. The
convenience sampling technique was utilized to recruit the
study participants. Participants who meet the inclusion
criteria were invited to participate in the study. The

inclusion criteria were mentioned in the study invitation
letter. No incentive was provided for the participants.

Data Collection Instruments

The questionnaire for this study was adopted from previous
research in Saudi Arabia [[17]. The questionnaire tool
examined students’ demographic data (Nationality, College,
Academic Level, Age, Gender and Marital status) and KAP
towards FP. Knowledge, attitude and practice section
comprised of 50 core questions or statements: 15 for
knowledge, 15 for attitude and 20 for practice on FP. Based
on the original questionnaire [17], participants’ responses
were restricted to five multiple-choice questions. The scale
of response measurement was a 4-point Likert scale (0-4). In
dichotomous classification, a score of less than 3 is
considered a negative response (answering incorrectly),
whereas scores of 3 and 4 are considered a positive response
(answering the correct question). The final version of the
questionnaire was disseminated to students after it was peer
reviewed and underwent a pilot study. For the knowledge
questionnaire (1-15), the response scale (a-e) ranged from
4 to 0. For questions 1-11 of the attitude questionnaire, the
scale ranged from O to 4 and for questions 12-15, it reversed
direction from 4 to 0. The direction of the score for the
practice questionnaire was 4-0 for questions 1-6 and it
moved from O to 4 for questions 7-20 [[1 7]. The questionnaire
tool is available in the Supplementary file.

The validity of the original data collection instrument
was checked by three experts panel from the medical college
of King Khalid University. Moreover, the reliability was
assessed using a pilot study of 25 participants (with a
reliability coefficient (a-Cronbach’s) of 0.73) [[15].

Data Analysis

The Statistical Package for Social Science (SPSS) version 29
was used to analysis the data for this study. Descriptive
statistics such as the frequency and percentage presented the
categorical variables, while the mean and the Standard
Deviation (SD) presented the continuous variables. The
normality of the data was checked using histogram,
skewness and kurtosis measures. The Analysis of Variance
(ANOVA) test and the independent t-test were performed to
examine the difference in continuous variables. Multiple
logistic regression was performed to assess the factors
associated with good knowledge and presented as Odds
Ratios (OR) with 95% Confidence Intervals (CI). The level
of significance was defined as a = 0.05. The median
knowledge score for the study sample was used as the cutoff
point to define good knowledge (dummy variable).

Ethical Considerations

Ethical approval for this research was obtained from the
Institutional Review Board (IRB) in Al-Imam Muhammad
Ibn Saud Islamic University (project number 609/2024;

approval date: 20-03-2024). Informed consent was obtained
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Table 1: The demographic characteristics of the students

Variable Frequency Percentage
Nationality Non-Saudi 10 1.7
Saudi 596 98.3
College College of Shari'ah 21 3.5
College of Fundamentals of Religion 28 4.6
College of Arabic Language 42 6.9
College of Languages and Translation 40 6.6
College of Computer and Information Sciences 40 6.6
College of Economics and Administrative Sciences 63 10.4
College of Social Sciences 53 8.7
College of Education 38 6.3
College of Science 29 4.8
College of Medicine 95 15.7
College of Engineering 23 3.8
College of Media and Communication 32 5.3
College of Applied Science 20 3.3
College of Human Sciences in Huraymila 32 5.3
Applied College in Huraymila 32 5.3
College of Nursing 18 3.0
Academic level 1st year 84 13.9
2nd year 107 17.7
3rd year 162 26.7
4th year 154 254
5th year 74 12.2
6th year 25 4.1
Age (years) Less than 18 29 4.8
18-20 214 35.3
21-25 302 49.8
Above 25 61 10.1
Gender Male 304 50.2
Female 302 49.8
Marital state Single 399 65.8
Married 185 30.5
Divorced 20 33
Widowed 2 0.3

from all subjects involved in the study. All methods were
carried out in accordance with the principles of the
Declaration of Helsinki.

RESULTS

The reliability of the questionnaire tool was deemed high
(with a reliability coefficient (a-Cronbach’s) of 0.85). A
total of 606 students participated in the analysis. The
majority were Saudi (n =596, 98.3%). The most common
age group was 21-25 years, accounting for 302 participants
(49.8%), followed by 18-20 years, accounting for 214
students (35.3%). Most students were single (n = 399,
65.8%), followed by married students (n = 185, 30.5%).
Most students enrolled in the analysis were from medicine
faculty (n = 95, 15.7%), followed by College of Computer
and Information Sciences (n = 63,10.4%). Additional details
about demographic characteristics of the participants are
provided in Table 1.

A total of 470 students (78.1%) reported FP is caused by
pathogenic microbes and 412 students (68.4%) agreed that
some toxins produced by microbes and cause FP are resistant
to heating temperature of food. Notably, 87.4% (n = 526)
recognized drinking raw milk as highly risky for FP.
Similarly, 84.6% (n = 509) understood that eating raw eggs
poses a significant risk, while 80.9% (n=487) and 81.6%

(n = 491) acknowledged the risks of consuming raw,
unwashed vege's and unwashed, not peeled fruits,
respectively. Moreover, 81.4% (n = 490) were aware that
unhygienic practices among food handlers could lead to
microbial contamination and 80.6% (n = 485) identified
eating uncovered cooked food kept at room temperature for
12-24 hours as risky. Additional details about knowledge
items responses are provided in Supplementary material
Table 1.

Among respondents, 46.2% (n = 278) reported always
washing their hands with soap and water before preparing
food, demonstrating the highest adherence to hygiene in this
category. Additionally, 41.7% (n = 251) always washed their
hands after using the toilet, while 41.9% (n = 252) most of the
time washed fresh vegetables and fruits in tap water before
eating. However, among respondents, 37.4% (n = 225) always
consuming raw milk of she-camel and 35.4% (n = 213) most
of the time eating cooked food left at room temperature for
over six hours without sufficient heating. Additional details
about the practice of FP are provided in Table 2.

The total mean of knowledge score was (15.90+4.14).
As the table shown, single students reported a significant
higher knowledge score mean (16.46+4.69) compared to
married (14.99+£2.06) (p = 0.0001). Students in medicine
faculty reported a significant higher knowledge score mean
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Table 2: The knowledge score stratified by the demographic characteristics

Variable Knowledge score p-value
Mean SD

Nationality Non-Saudi 14.30 6.58 0.19

Saudi 15.98 4.00
College College of Shari'ah 16.10 3.30 0.0001

College of Fundamentals of Religion 15.25 2.27
College of Arabic Language 14.50 2.53
College of Languages and Translation 14.35 3.00
College of Computer and Information Sciences 14.72 3.67
College of Economics and Administrative Sciences 15.35 246
College of Social Sciences 15.23 3.48
College of Education 14.79 2.94
College of Science 15.93 1.91
College of Medicine 20.46 6.06
College of Engineering 16.00 2.43
College of Media and Communication 15.28 3.69
College of Applied Science 15.25 1.65
College of Human Sciences in Huraymila 15.12 2.03
Applied College in Huraymila 14.84 3.08
College of Nursing 15.00 2.63

Academic level 1st year 16.57 5.63 0.35
2nd year 15.72 4.13
3rd year 15.89 3.99
4th year 15.75 2.94
Sth year 16.51 3.72
6th year 15.00 4.51

Age (years) Less than 18 15.69 2.71 0.75

18-20 16.13 4.56
21-25 15.95 4.09
Above 25 15.52 1.97

Gender Male 15.82 3.60 0.38
Female 16.10 4.45

Marital state Single 16.46 4.69 0.0001
Married 14.99 2.06
Divorced 15.00 1.95
Widowed 14.50 3.54

(20.46+ 6.06) compared to students in College of Languages
and Translation (14.35£3.00) (p = 0.0001). Additional
details about knowledge score stratified by the demographics
are provided in Table 2.

A total of 301 students (49.5%) had a good knowledge score
and 307 students (50.5%) had poor knowledge. A multiple
logistic regression model was obtained to assess the factors
affected the knowledge level. Married students had
significantly lower odds of good knowledge compared to
others (OR = 0.5,95% CI = 0.31-0.78, p = 0.003). Students
at college of Medicine had significantly higher odds of good
knowledge (OR = 3.33,95% CI = 1.23-9.03, p = 0.018),
Table 3.

DISCUSSION

The main findings of this study are as the following: (1)
Students in medicine faculty reported a significant higher
knowledge score mean (20.46+ 6.06) compared to students
in College of Languages and Translation (14.35+3.00)
(p=0.0001), (3) A total of 301 students (49.5%) had a good
knowledge score and 307 students (50.5%) had poor
knowledge, (4) Married students had significantly lower
odds of good knowledge compared to others (OR =
0.5,95% CI = 0.31-0.78, p = 0.003). Besides, students at

college of Medicine had significantly higher odds of good
knowledge (OR =3.33,95% CI = 1.23-9.03, p = 0.018).

In this study, around 78.1% of the participants reported
that FP is caused by pathogenic microbes and 68.4% agreed
that some toxins produced by microbes and cause FP are
resistant to heating temperature of food [[1 8]. In fact, bacteria
account for 66% of foodborne illness cases, followed by
chemicals (26%), parasites (4%) and viruses (4%) [[8].
Among foodborne ailments, infection and intoxication are
the most prevalent [[1§]. The most prevalent pathogens that
are spread by food are viruses; in the US, viruses are
responsible for 66.6% of food-related diseases [19]. Besides,
Norwalk-like viruses were responsible for over 80% of
gastroenteritis cases recorded in the Netherlands' local health
services. Notably, in this study, 87.4% recognized drinking
raw milk as highly risky for FP, which is much higher than
the result of a large descriptive cross-sectional study
conducted on 3011 parents in the Aseer region in the
southwest region of Saudi Arabia, which showed that almost
60% of participants were not aware that there is no risk of
FP while drinking pasteurized milk [15]. Similarly, in this
study, 84.6% understood that eating raw eggs poses a
significant risk, while 80.9% and 81.6% acknowledged the
risks of consuming raw, unwashed vegetables and
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Table 3: Logistic regression analysis of demographic characteristics and knowledge level

Variable OR (95% CI) | p-value
Nationality Non-Saudi Reference
Saudi 0.65 (0.17-2.45) | 0.529
Academic level 1st year Reference
2nd year 1.05 (0.52-2.15) 0.886
3rd year 1.29 (0.61-2.69) 0.504
4th year 1.27 (0.54-3.01) 0.583
Sth year 1.2 (0.44-3.24) 0.720
6th year 0.43 (0.11-1.72) 0.236
Age (years) Less than 18 Reference
18-20 0.78 (0.3-2.03) 0.606
21-25 0.62 (0.21-1.83) 0.384
Above 25 1.62 (0.42-6.3) 0.483
Gender Female 1.13 (0.79-1.62) 0.512
Marital status Single Reference
Married 0.5 (0.31-0.78) 0.003
Divorced 0.4 (0.12-1.32) 0.132
Widowed 0.92 (0.05-18.86) 0.959
College College of Shari'ah Reference
College of Fundamentals of Religion 0.62 (0.19-2) 0.424
College of Arabic Language 0.54 (0.18-1.6) 0.264
College of Languages and Translation 0.56 (0.19-1.71) 0.312
College of Computer and Information Sciences 0.68 (0.23-2.02) 0.490
College of Economics and Administrative Sciences 1.11 (0.4-3.05) 0.841
College of Social Sciences 1.14 (0.4-3.22) 0.808
College of Education 0.93 (0.31-2.78) 0.893
College of Science 1.59 (0.5-5.1) 0.433
College of Medicine 3.33(1.23-9.03) 0.018
College of Engineering 1.65 (0.48-5.71) 0.431
College of Media and Communication 0.77 (0.25-2.38) 0.654
College of Applied Science 0.52 (0.14-1.92) 0.327
College of Human Sciences in Huraymila 0.95 (0.31-2.96) 0.931
Applied College in Huraymila 0.76 (0.24-2.39) 0.640
College of Nursing 0.54 (0.14-2.07) 0.370

unwashed, not pealed fruits, respectively. Moreover, 81.4%
were aware that unhygienic practices among food handlers
could lead to microbial contamination and 80.6% identified
eating uncovered cooked food kept at room temperature for
12-24 hours as risky. Fruits, nuts and vegetables from vine
stalks were the two primary commodities linked to the
majority of outbreak-related diseases that came from plant-
based foods, according to the US Centers for Disease Control
and Prevention's (CDC) 2008 report on surveillance for
food-borne disease outbreaks [20]. One Norovirus was the
primary pathogen-commodity combination that caused the
majority of outbreaks in leafy greens. The majority of the
infections linked to the outbreak were caused by pathogen-
commodity combinations, including Salmonella spp. in
fruits and nuts and Sa/monelia spp. in vegetables with vine
stalks [21].

In this study, a total of 301 students (49.5%) had a good
knowledge score and 307 students (50.5%) had poor
knowledge. Besides, the knowledge mean score of our study
sample was 74.95% overall. Given the correlation between
education level and food-borne disease knowledge [22].
Therefore, the average knowledge score at the community
level in Saudi Arabia is believed to be significantly lower.
Moreover, in a large study done in Taif University students,
Saudi Arabia, 2008 to evaluate the KAP on FP of Taif
University students, Saudi Arabia which included 1020

students showed that students have little understanding of a
few crucial aspects of FP. Besides, more than half of the
students, for instance, are unaware that consuming raw eggs
and raw cheese made from unpasteurized. Milk poses an
extremely high risk of FP. It is also unknown to more than
half of the pupils that certain bacterial toxins are resistant to
food heating temperatures [[17].

Numerous research has demonstrated that a wide range
of factors influence people's knowledge, attitudes,
behaviors, perceptions and practices regarding food safety.
The most significant factors were age, gender, education,
socioeconomic status and work status [23-25]. In our study,
we found that married students had significantly lower odds
of knowledge compared to others (OR =0.5,95% CI =0.31-
0.78, p = 0.003). This lack of knowledge is probably due to
their ignorance of the potential food hazards that might arise
from high-risk foods, viral origins and FP consequences,
which puts married respondents at risk for FP. The results of
this study contradict the findings of previous research [26].
However, the results of our study were compatible with a
cross-sectional study among postgraduate students in a
public university in Selangor, Malaysia [27].

In our study, students at college of medicine had
significantly higher odds of knowledge (OR = 3.33,
95% CI = 1.23-9.03, p = 0.018). The findings of our study
appear to be in line with those of earlier studies that identified
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a strong correlation between knowledge score and educational
attainment. Higher knowledge scores were reported by
respondents with more schooling than by those with less.
‘Women reported higher scores than men and it has been shown
that knowledge of food safety increases with age [28].

Numerous food safety management practices have been
thoroughly studied in the past, such as the significance of
complete handwashing [29,30], proper food storage [31,32],
appropriate cooking methods [32,33] and the need of
preserving hygienic conditions and avoiding cross-
contamination [31]. In this study, around 46.2% reported
always washing their hands with soap and water before
preparing food, demonstrating the highest adherence to
hygiene in this category. Additionally, 41.7% always
washed their hands after using the toilet, while 41.9%
reported that most of the time washed fresh vegetables and
fruits in tap water before eating. Besides, the vast majority
of participants stated that they wash their hands with soap
and water before eating, after using the restroom and after
handling raw, unwashed vegetables. Before eating fresh
fruits and vegetables, a sizable portion of participants said
they wash them with tap water. It was less typical, though,
to wash your hands with soap and water before handling
food. Only a small percentage of the participants (37.4%)
reported always consuming raw milk of she-camel. Recent
research has shown that similar behaviors and attitudes are
still common across the Middle East and North Africa,
despite recent evidence linking the consumption of raw milk
as the most common source of exposure among brucellosis
patients [34,35]. Traditional beliefs have a significant impact
on attitudes and behaviors surrounding food. The idea that
local, fresh produce is healthier and more advantageous, as
well as the false perception that boiling milk destroys its
nutrients, are examples of this impact [35]. The research
community was predominantly nomadic and agrarian until a
few decades ago and eating habits like drinking raw milk
were widespread. These views reflect persistent cultural
impacts in that population. Numerous studies show that
attempts to stop FP have not been successful [36,37]. In
addition to a lack of prevention and handling training and a
lack of a specific strategy for FP outbreaks, the cause is the
poor involvement of health workers in monitoring and
assessment because of a lack of human resources. Only when
health professionals and caterers work together to add a
shared commitment to food safety can this prevention be put
into practice. Therefore, it is essential to conduct thorough
coaching and supervision activities [38].

Strength and Limitation

This study has the advantages of being among the first few
studies to examine KAP towards FP among universities
students. At the same time, this study has limitations. The
online cross-sectional survey study design using
convenience  sampling technique restricted the
generatability of the study findings, the ability to examine
causality among the study variables and introduce
selection bias. Moreover, this study is prone to reporting

bias and social desirability as it utilized self-administered
questionnaire. Besides, due to the use of online survey
study design, we were not able to estimate the number of
participants who were invited to participate; therefore, we
cannot estimate the number of respondents or the response
rate for this study, which increase the possibility of non-
response bias. Moreover, the long data collection period
might introduce temporal bias.

In conclusion, the results of this study showed that
university students demonstrated a deficiency in
understanding or application of food safety in their day-to-
day activities. Since education is a powerful instrument for
influencing attitudes and behavior, it is very simple to
increase students' knowledge and awareness of food safety
in educational and research institutions. To enhance students'
understanding, awareness and practices of food safety,
appropriate training and awareness initiatives should be
created and implemented. The dissemination of food safety
principles and practices among students, especially
international students, might be greatly aided by the
government. Future studies designing and implementing
appropriate educational intervention should be conducted to
enhance students KAP towards FP.

Declarations

Ethical Approval and Consent to Participate

Ethical approval for this research was obtained from the
Institutional Review Board (IRB) in Al-Imam Muhammad
Ibn Saud Islamic University (project number 609/2024;
approval date: 20-03-2024). Informed consent was obtained
from all subjects involved in the study. All methods were
carried out in accordance with the principles of the
Declaration of Helsinki.

Availability of Data and Materials
The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Competing Interests
The authors declare no conflict of interest.

REFERENCES

[1] Hobbs, Betty Constance and Richard John Gilbert. Food
Poisoning and Food Hygiene. 4thth Edn., UK, Food &
Nutrition Press, ISBN-10: 0917678060, Pages: 366.

[2] Le Loir, Yves, et al “Staphylococcus aureus and food
poisoning.” Genetics and Molecular Research: GMR, vol. 2,
no. 1, May 2020, pp. 63-76. https://hal.science/hal-01123026/.

[3] Grace, Delia. “Food safety in low and middle income
countries.” International Journal of Environmental Research
and Public Health, vol. 12, no. 9, August 2015, pp. 10490-
10507. https://www.mdpi.com/1660-4601/12/9/10490.

[4] Havelaar, Arie H., et al. “World Health Organization global
estimates and regional comparisons of the burden of
foodborne disease in 2010.” PLoS Medicine, vol. 12, no. 12,
December  2015.  https://journals.plos.org/plosmedicine/
article?id=10.1371/journal.pmed.1001923.

60



Qutob et al.: Knowledge, Attitude and Practice of University Students on Food Poisoning: A Cross-sectional Study in Saudi Arabia

jpms

[5] Elshafie, Sittana, ef al. ‘“‘An outbreak of salmonella enteritidis food
poisoning: The role of Pulsenet international.” Microbiology &
Infectious Diseases, vol. 1, no. 2, December 2017.

[6] Kassahun, Mengistie, and Sewnet Wongiel. “Food poisoning
outbreak investigation in Dewachefa Woreda, Oromia zone,
Ambhara region, Ethiopia, 2018.” BMC Research Notes, vol.
12, no. 1, July 2019. https://link.springer.com/article/10.1186/
s13104-019-4407-9.

[7]1 Signs, RenatalJ., et al. “Retail food safety risks for populations
of different races, ethnicities, and income levels.” Journal of
Food Protection, vol. 74, no. 10, October 2011, pp. 1717-
1723. https://www.sciencedirect.com/science/article/pii/
S0362028X22115577.

[8] Alwafi, Hassan, ef al “The impact of social media influencers
on food consumption in Saudi Arabia, a cross-sectional web-
based survey.” Journal of Multidisciplinary Healthcare, vol.
15, September 2022, pp. 2129-2139. https://www.tandf
online.com/doi/full/10.2147/JMDH.S384523.

[9] Quinlan, Jennifer J. “Foodborne illness incidence rates and
food safety risks for populations of low socioeconomic status
and minority race/ethnicity: a review of the
literature.” International Journal of Environmental Research
and Public Health, vol. 10, no. 8, August 2013, pp. 3634-3652.
https://www.mdpi.com/1660-4601/10/8/3634.

[10] University of Rhode Island. Causes and Prevention of
Foodborne Illness. Food Safety Education Program,
University of Rhode Island, College of the Environment and
Life Sciences 2016, https://docslib.org/doc/7033204/causes-
and-prevention-of-foodborne-illness.

[11] World Health Organization, 7he role of food safety in health
and development: report of a Joint FAO/WHO Expert
Committee on Food Safety 1984, https://iris.who.int/handle/
10665/38709.

[12] Rozin, Paul, ef al. “Attitudes to food and the role of food in
life in the USA, Japan, Flemish Belgium and France: Possible
implications for the diet-health debate.” Appetite, vol. 33, no.
2, October 1999, pp. 163-180. https://www.sciencedirect.com/
science/article/pii/S0195666399902441.

[13] Sharif, Labib, et al. “Food hygiene knowledge, attitudes and
practices of the food handlers in the military hospitals.” Food
and Nutrition Sciences, vol. 4, no. 03, March 2013, pp. 245-
251. https://www.scirp.org/html/28742.html.

[14] Badran, Ibrahim G. “Knowledge, attitude and practice the
three pillars of excellence and wisdom: a place in the medical
profession.” East Mediterr Health, vol. 1, no. 1, 1995, pp. 8-
16. https://apps.who.int/iris/bitstream/handle/10665/326808/
EMHIJ_01_01_1995.pdf?sequence=1#page=10.

[15] Shati, Ayed A., et al. “Knowledge, attitudes, and practices
towards food poisoning among parents in Aseer Region,
southwestern Saudi Arabia.” Healthcare, vol. 9, no. 12,
November 2021. https://www.mdpi.com/2227-9032/9/12/
1650.

[16] Algahtani, Youssef A., er al “Knowledge, attitudes, and
practices regarding brucellosis among parents in Aseer region,
Southwestern Saudi Arabia.” Healthcare, vol. 9, no. 11,
November 2021. https://www.mdpi.com/2227-9032/9/11/ 1541.

[17] Sharif, Labib, and Talal Al-Malki. “Knowledge, attitude and
practice of Taif University students on food poisoning.” Food
Control, vol. 21, no. 1, January 2010, pp. 55-60. https://www.
sciencedirect.com/science/article/abs/pii/S0956713509001078.

[18] Guptaa, Aman Kumar, and Ashish Chaudharyb. “Food
Poisoning: causes, its effects and control.” INWASCON
Technology Magazine, vol. 4, 2022, pp. 42-48. https://
itechmag.org/paper/volume4/59-61.pdf.

[19] Mead, Paul S. et al. “Food-related illness and death in the
United States.” Emerging Infectious Diseases, vol. 5, no. 5,
October 1999, pp. 607-625. https://pme.ncbi.nlm.nih.gov/
articles/PMC2627714/.

[20] Cole, Dana et al “Surveillance for foodborne disease
outbreaks--United States, 1998-2008.” Center for Disease
Control and Prevention, vol. 62, June 2013, pp. 1-34. https:/
www.cdc.gov/mmwr/preview/mmwrhtml/ss6202al.htm.

[21] EFSA Panel on Biological Hazards (BIOHAZ). “Scientific
Opinion on the risk posed by pathogens in food of non-animal
origin. Part 2 (Salmonella and Norovirus in leafy greens eaten
raw as salads).” EFSA Journal, vol. 12, no. 3, March 2014.
https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/j.efsa.20
14.3600.

[22] Sudershan, R. V., er al. “Knowledge and practices of food
safety regulators in Southern India.” Nutrition & Food
Science, vol. 38, no. 2, March 2008, pp. 110-120. https://
www.emerald.com/insight/content/doi/10.1108/00346650810
862984/full/html.

[23] Al-Sakkaf, Ali. “Domestic food preparation practices: a review of
the reasons for poor home hygiene practices.” Health Promotion
International, vol. 30, no. 3, August 2013, pp. 427-437.
https://academic.oup.com/heapro/ article-abstract/30/3/427/617876.

[24] Soon, Jan Mei er al. “Structural equation modelling of food safety
knowledge, attitude and practices among consumers in
Malaysia.” PloS One, vol. 15, no. 7, July 2020. https://journals.
plos.org/plosone/article?id=10.1371/journal.pone.0235870.

[25] Zanin, Lais Mariano et al. “Knowledge, attitudes and practices
of food handlers in food safety: An integrative review.” Food
Research International, vol. 100, no. 1, August 2017, pp. 53-
62. http://sciencedirect.com/science/article/abs/pii/S0963996
917303459.

[26] Soon, Jan Mei, et al. “Meta-analysis of food safety training on
hand hygiene knowledge and attitudes among food
handlers.” Journal of food protection, vol. 75, no. 4, April
2012, pp. 793-804. https://www.sciencedirect.com/science/
article/pii/S0362028X23014588.

[27] Mshelia, Arhyel Buba er al “A cross-sectional study design to
determine the prevalence of knowledge, attitude, and the preventive
practice of food poisoning and its factors among postgraduate
students in a public university in Selangor, Malaysia.” PLoS
One, vol. 17, no. 1, January 2022. https://journals.plos.org/plosone/
article?id=10.1371/journal.pone.0262313.

[28] Albrecht, Julie A. “Food safety knowledge and practices of
consumers in the USA.” Journal of Consumer Studies &
Home Economics, vol. 19, no. 2, June 1995, pp. 119-134.
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1470-6431.
1995.tb00537 .x.

61



Qutob et al.: Knowledge, Attitude and Practice of University Students on Food Poisoning: A Cross-sectional Study in Saudi Arabia

jpms

[29] Biran, Adam et al. “Effect of a behaviour-change intervention
on handwashing with soap in India (SuperAmma): a cluster-
randomised trial.” The Lancet Global Health, vol. 2, no. 3,
March 2014, pp. eld45-e154. https://www.thelancet.com/
journals/laninf/article/PI1S2214-109X(13)70160-8/fulltext.

[30] Clark, Jeftrey, et al. “Exploring the influence of food safety
climate indicators on handwashing practices of restaurant food
handlers.” International Journal of Hospitality
Management, vol. 77, January 2019, pp. 187-194. https://
www.sciencedirect.com/science/article/pii/S0278431918300
148.

[31] Diplock, Kenneth J. er al “Observation of high school
students' food handling behaviors: do they improve following
a food safety education intervention?.” Journal of Food
Protection, vol. 81, no. 6, June 2018, pp. 917-925.
https://www.sciencedirect.com/science/article/pii/S0362028
X2208588X.

[32] Gautam, Om Prasad et al. “Trial of a novel intervention to
improve multiple food hygiene behaviors in Nepal.” The
American journal of tropical medicine and hygiene, vol. 96,
no. 6, June 2017, pp. 1415-1426. https://pmc.ncbi.nlm.nih.
gov/articles/PMC5462581/.

[33] Roy, Amber et al. “Promoting food safety awareness for older
adults by using online education modules.” Journal of
EXxtension, vol. 54, no. 1, February 2016.

[34] Amenu, Kebede er al “Milk handling practices and
consumption behavior among Borana pastoralists in southern
Ethiopia.” Journal of Health, Population and Nutrition, vol.
38, no. 1, February 2019. https://link.springer.com/article/10.
1186/s41043-019-0163-7.

[35] Alotaibi, Hedaih er al “62 Consumption of raw milk is the
main cause of brucellosis in the national guard population at
riyadh: time to correct the misconception.” BMJ Open
Quality. vol. 8, no. 1, October 2019. https://bmjopenquality.
bmyj.com/content/8/Suppl_1/A27.1.

[36] Fatmawati, Eva, and Nurul Fatwati Fitriana. “The Effect of
Health Education on Knowledge and Attitude in First Aid
Food Poisoning in Students of SD N 1 Kutasari.” Proceedings
Series on Health & Medical Sciences, vol. 2, 2021, pp. 144-
148. https://conferenceproceedings.ump.ac.id/pshms/article/
view/237.

[37] Seelman, Sharon er al “Integrating the food and drug
administration office of the coordinated outbreak response and
evaluation network’s foodborne illness outbreak surveillance
and response activities with principles of the national incident
management system.” Journal of Emergency Management
(Weston, Mass.), vol. 19, no. 2, June 2022, pp. 131-141.
https://pmc.ncbi.nlm.nih.gov/articles/PMC9210347/.

[38] Saragih, Rapida er al. “Food poisoning outbreak prevention
model: The role of health workers for food safety of catering
owners.” Contagion: Scientific Periodical Journal of Public
Health and Coastal Health, vol. 6, no. 2, December 2024, pp.
1450-1460.

62



