
American-Eurasian J. Agric. & Environ. Sci., 16 (12): 1769-1775, 2016
ISSN 1818-6769
© IDOSI Publications, 2016
DOI: 10.5829/idosi.aejaes.2016.1769.1775

Corresponding Author: Firas Mahmoud Faleh Hayajneh, College of Agriculture, Department of Animal Production,
Jordan University, Amman 11942 Jordan. Tel: (Mobile) +962778486050,
(Fixed) +96265355000, Ext. 22465, Fax: +96265300806, E-mail: F_hayajneh@ju.edu.jo.

1769

Public Awareness about Two Foodborne Pathogens and 
Food Poisoning among Consumers in Jordan

Firas Mahmoud Hayajneh, Mufeed Awni Alnimer, Hosam Hani Titi and Mahfouz Abu-Zanat

College of Agriculture, Department of Animal Production, Jordan University, Amman, Jordan

Abstract: This study aimed to determine the level of knowledge of consumers on two types of food poisoning
(salmonellosis and shigellosis), awareness of the pathogens causing this kind of poisoning, methods of
transmission. The research sample consisted of 2185 students and 320 employees from JordanUniversity; the
research sample was collected using an online questionnaire. This paper investigated Jordan’s consumers’
awareness of two major microbial pathogens (Salmonella and Shigella) as food safety problems. The level of
awareness and the knowledge of the samples about the two food poisoning causes in this study varied, the
difference in awareness among samples could be related to different causes like reported cases of food
poisoning in the media and the level and type of education. A questionnaire  which was pretested was used
to check out these variations among the different samples. 65.1% of the sample knew what a foodborne disease
is, 49.1 know that pathogens could be associated with food poisoning, 23.1% know that the presence of shigella
in food can cause disease, while 22.4 know about its mode of transmission, 50.1% have heard of salmonellosis
while 49.3% of the sample know about its mode of transmission.
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INTRODUCTION and food safety measures. As much as 70% of diarrheal

Human health depends on adequate, balanced and foodborne origin [5].
safe nutrition. It improves individual cognitive Each year in Jordan there are about 4.4 million
developments and work efficiency as well as increasing episodes of diarrhea among persons over 1year old and
average life span by reducing health risks related to about 1.3 million persons seek medical care for diarrhea
foodborne pathogens. Food safety represents the [6]. For each person with laboratory-confirmed Shigella or
reliability of the accessed food in terms of human nutrition Salmonella infection there are about 273 infected persons
and health [1]. in the community [6]. Diarrheal diseases, which might be

Food poisoning is a group of illnesses acquired by related to contaminated food or water sources, are the
consumption of foods contaminated with a variety of leading cause of morbidity and mortality among young
causes ranging from infective organisms or their toxins to children in developing countries [7].
chemical contaminants whether metallic or organic [2]. As The pathogenic Salmonella is a life-threatening
observed in other countries, a large proportion of food bacterium, and it is a leading cause of food-borne bacterial
poisoning outbreaks are never reported to the health illnesses in humans. Food-borne infections from
system in Jordan [3]. Foodborne illnesses result from Salmonella are obtained through ingesting contaminated
consumption of food containing pathogens such as food or water, poultry, eggs, beef and milk products are
bacteria, viruses, parasites or the food contaminated by the main vehicles in the salmonellosis outbreaks, and
poisonous chemicals or bio-toxins [4]. secondary sources are fruits, vegetables, and seafood [7].

Foodborne diseases remain a major public health Shigella, which is also a food-borne pathogen
problem across the globe. The problem is more severe in transferred to humans through their food is an important
developing countries because of lack of personal hygiene cause of acute diarrheal disease and occurs worldwide in

diseases in developing countries are believed to be of
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an estimated 164.7 million people per year, resulting in via email. The online survey was shared in different
around 1,100,000 deaths, especially among children in Facebook groups by students in the college of
developing countries [8]. agriculture.  Most  participating  instructors  awarded

According to Taxue [22] one of four Americans is extra credit points to students that completed the survey.
affected by a food-borne illness each year. The data that This survey was done From January 2015 to June 2016.
indicate trends in food-borne diseases are not available to
every country, and to even fewer pathogens [9]. Questionnaire and Data Collection: The questionnaire

Effective consumer education programs to promote was designed by Dr. Firas hayajneh, in the Department of
safer food handling practices and other averting animal production, Jordan University according to
behaviors may benefit from consumer Awareness of relevant literatures [16]. The questionnaire was reviewed
microbial pathogens [10]. Despite advances in food by members of the college of agriculture, the
safety, foodborne illness remains common in the United questionnaire was pre-tested among 100 people who did
States over 9 million persons each year have a foodborne not participate in the study and was modified as
disease [11]. necessary.

Cases of gastroenteritis associated with food are The questionnaire consisted of 38 questions in three
estimated to be between 68 million and 275 million per sections. The first section included sample demographic
year, not to forget that so many cases are unreported [12]. characteristics, including age, sex, education, occupation,
Despite the fact that food production practices have marital status, place of residency, high school education
changed, well-recognized food-borne pathogens such as stream, college of study and year of study.
Salmonella spp. and Escherichia develop antimicrobial The second and third parts of the questionnaire were
resistance to currently used agents [13]. adapted from published, reliable and valid questionnaire

There is a need to examine food safety education (the coefficient of reliability was 0.92) to assess students’
programs to ensure that messages are aimed at reducing knowledge about basicfood safety principles and
the risk of the most prevalent and/or serious causes of foodborne pathogens and diseases [16]. The second
foodborne [14]. Although foods are at risk for section involved items that related to participants
microbiological contamination at every point during the awareness of food poisoning, the third part involved
food-handling chain, consumers have an important role in specific questions about the two infectious diseases
foodborne illness prevention by properly preparing and salmonellosis and shigellosis (Table 1).
storing foods. Survey and observational studies have The questions were related to knowledge of the
been reported on the inadequacy of food safety disease and its mode of transmission, the answers were
knowledge and/or safe food-handling practices of some (yes I know the disease or its mode of transmission to
consumers, particularly among youth. Efforts are done to man, no I don’t know the disease or its mode of
enhance food safety with focus on teaching safe food transmission).
practices within consumer control, including proper hand-
washing practices, cross-contamination prevention, Methods: An online questionnaire was designed to be
adequate cooking, and food storage [15]. used anonymously, validated and pretested, then

In this study we aimed to find out which part of the reviewed by experts from the college of agriculture/
population have knowledge about foodborne diseases Jordan University the questionnaire was originally drafted
particularly the diseases caused by salmonella and in Arabic and was tested for consistency. The structured
shigella bacteria and which factors and characteristics of survey was developed to elicit the general information of
the population could have contributed to this lack of food poisoning, food-borne diseases, causes of food
knowledge of foodborne diseases and food poisoning. poisoning and the methods of transmission of

MATERIALS AND METHODS From January 2015 to June 2016.

Sampling: University instructors from different colleges from different cities in Jordan. The questionnaire was
in Jordan University were invited via email to recruit prepared in such a way that questions and responses
students in their introductory level general education were simple and direct. The representative samples
courses to complete the online survey. Employees in the (students and employees) filled up the questionnaire,
university were also invited to complete the online survey with   help   from the  students  who   participated   in   the

salmonellosis and shigellosis in Jordan during the period

A total of 2505students  were  randomly  selected
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Table 1: Questions asked to students and employees in Jordan University.

N %

1. Do you know what is food poisoning Yes 1630 65.1

No 875 34.9

2. Do you know what causes food poisoning Yes 1715 68.5

No 790 31.5

3. Do you know that food poisoning is caused by microbes like (salmonella, shigella) Yes 1229 49.1

No 1257 50.2

4. Do you know which pathogens can cause food poisoning Yes 1360 54.3

No 1139 45.5

5. Do you know that these microbes can be introduced to man through contaminated food Yes 1451 57.9

No 1035 41.3

6. Do you know that food poisoning is associated with clinical signs related to gastrointestinal Yes 1130 45.1

disturbances (diarrhea, vomiting) No 1375 54.9

7. Which type of food is associated with food poisoning Food of animal origin 1461 58.3

(milk, meat, eggs)

Food of plant origin 1019 40.7

(vegetables and fruits)

8. Have you heard of salmonellosis Yes 1351 53.9

No 1154 46.1

9. Do you know that salmonellosis could be introduced to man through food Yes 1234 49.3

contaminated with these pathogens (salmonella) No 1271 50.7

10. Have you heard of sheigellosis Yes 578 23.1

No 1927 76.9

11. Do you know that shigellosis could be introduced to man through food Yes 561 22.4

contaminated with these pathogens (sheigella) No 1944 77.6

12. How often do you consume ready to eat meals (shawarma, falafel) 1/week 773 30.9

2 times/week 683 27.3

>2 times a week 754 30.1

Nill 292 11.7

pilot  study. The representative samples took about 10–15 RESULTS
min to help complete the questionnaire. A pilot study
using 100 questionnaires, which were collected from Demographic Characteristics of Respondents: A total of
students from the college of agriculture using face to face 2505 students participated in the investigation. Ages of
interviews, was used to evaluate and modify the the study participants ranged from 18 and 80 years. The
questions in the questionnaire. These students helped in majority (53.4%) of subjects were females, 57.5% of the
the process of collecting the questionnaires later on. students came from the capital city Amman. 72.7% of the

Statistical Analysis: The data collected was properly scientific stream of the secondary education. 57.7% came
coded and entered into an excel spreadsheet, which was from the capital city Amman (Table 2).
entered later on into SPSS version 17; SPSS Inc. Chicago. The responses to questions (have you heard of
The Pearson x  test was used for analytical evaluation. salmonellosis/ Shigellosis, can salmonellosis/ Shigellosis2

Multinomial logistic regression was  used  to  determine be transmitted to man through his food) are shown in
the significance of independent variables, odds ratio and Table 1. 53.9% of the respondents heard of salmonellosis
the  confidence  intervals  at 95% and the logistic model and 49.3% knew that it can be transported to man through
(s) fit. The logistic model was constructed using the his food, on the other hand 76.9% of the respondents
pseudo R square based on the estimates and likelihood hadn’t heard of Shigellosis and didn’t know that it could
ratio test. be transported to man through his food.

participants were single. 47.1% of the students passed the
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Table 2: Demographic characteristics of the participants
Characteristic N %
Age group, years
19~24 1718 68.5
25~35 468 18.7
36~50 293 11.7

51 26 0.01
Gender
Male 1174 46.9
Female 1331 53.1
Education
Basic 216 8.6
Secondary 461 18.4
Bachelor degree 1676 66.9
Higher studies 152 6.1
Residency
Amman 1495 59.6
Zarqa 268 10.7
Irbid 200 8
Al Balqa 180 7.2
Ajloun 55 2.2
Jerash 192 7.7
Mafraq 36 1.4
Kerak 38 1.5
Tafelah 14 0.06
Maan 16 0.06
Aqaba 11 0.04
Occupation
Employee 320 13
Student 2185 87
Work in other sector 290 9.1
Work in agricultural sector 30 15.2
Other 1902 75.7
Marital status
Married 383 27.3
Single 1822 72.7

Table 3: Factor s associated with general knowledge of salmonellosis aracteristic
95% C. I for Odds ratio
--------------------------------

N Yes No Odds ratio P value Lower Upper
Education 2505 High school 209 252 1.00 P 0.05 1.464 3.589

Bachelor 971 705 1.112 P 0.05 1.009 2.191
Higher studies 93 59 1.331 P 0.05 0.759 1.549

High school 2505 Agricultural 158 79 0.640 P 0.05 0.406 0.796
Scientific 705 476 0.873 P 0.05 0.575 0.891
Literature 236 266 0.957 P 0.05 0.707 1.167
Other 252 333 1.00 P 0.05 1.009 1.513

College of study 2505 Medicinal 175 71 0.508 P 0.05 1.802 1.362
Scientific 604 334 0.720 P 0.05 2.124 1.731
Other 321 0.508 P 0.05 0.377 0.736

Dependent variable=knowledge of salmonellosis, means difference P 0.05

Table 3 Factors Associated with Knowledge of (p<0.05)  (data  not  shown  in  tables). Multinomial
Salmonellosis: The model fitting information from the logistic   regression    analysis   indicated   that
multinomial logistic regression analyses showed educational level, high school type, college of study for
significance  for  the  factors  (education,  high school students were predictors of awareness of salmonellosis
type,   college    of   study)   tested   in   the  study (Table 3).
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Table 4: Knowledge of food-borne transmission of salmonella
95% C.I.for odds ratio
---------------------------------

Characteristic N Yes No Odds ratio P value Lower Lower
Education 2505 High school 183 278 0.588 P 0.05 0.346 0.998

Bachelor 887 789 0.575 P 0.05 0.364 0.907
Higher studies 92 60 0.751 P 0.05 0.506 1.115

High school type 2505 Agricultural 135 102 0.758 P 0.05 1.545 3.314
Scientific 656 525 2.263 P 0.05 1.169 2.067
Literature 215 287 1.555 P>0.05 0.673 1.370
Other 228 357 0.961 P>0.05 1.381 2.228

College of study 2505 Medicinal 176 108 2.489 P 0.05 1.692 1.290
Scientific 541 397 0.826 P 0.05 1.754 1.381
Other 238 725 0.867 P 0.05 2.489 1.799

Dependent variable=knowledge of salmonellosis method of transmission, means difference P 0.05

Table 5: General knowledge of Shigellosis
95% C.I.for odds ratio
---------------------------------

N Yes No Odds ratio P value Lower Lower
Education High school 74 387 1.393 P 0.05 2.489 2.489

Bachelor 415 1261 1.963 P 0.05 2.489 2.489
Higher studies 49 103 2.32 P 0.05 2.489 2.489

High school 2505 Agricultural 88 149 0.811 P 0.05 2.263 1.545
Scientific 332 849 1.264 P 0.05 1.555 1.169
Literature 70 432 0.783 P 0.05 0.961 0.673
Other 88 497 1.00 P 0.05 0.740 0.582

College of study 2505 Medicinal 180 64 0.432 P 0.05 3.108 5.425
Scientific 547 260 0.872 P 0.05 1.530 2.451
Other 856 278 1.00 P 0.05 0.00 0.00

Dependent variable=knowledge of Shigellosis, means difference P 0.05

Table 6: Knowledge of food-borne transmission of Shigellosis 
95% C.I.for odds ratio
---------------------------------

Characteristic N Yes No Odds ratio P value Lower Lower
High school 2505 Agricultural 82 155 1.013 P 0.05 1.315 2.835

Scientific 318 863 1.176 P 0.05 1.068 1.891
Literature 74 428 1.00 P 0.05 1.068 1.891
Other 87 498 0.947 P 0.05 0.590 0.952

Education High school 64 397 0.495 P 0.05 0.292 0.840
Bachelor 409 1267 0.437 P 0.05 0.277 0.691
Higher studies 51 101 0.682 P 0.05 0.463 1.004

College of study 2505 Medicinal 180 64 2.113 P 0.05 2.472 4.333
Scientific 587 260 0.756 P 0.05 1.674 2.684
Other 856 238 1.00 P 0.05 1.23 0.00

Dependent variable=knowledge of Shigellosis method of transmission, means difference P 0.05

Table  4  Factors  Associated  with General  Knowledge level, high school type, college of study were predictors
of Mode of Transmission of Salmonella: Multinomial of awareness of shigellosis (Table 5)
logistic regression analysis indicated that educational
level, high school type, college of study for students were Table  6  Factors  Associated  with General  Knowledge
predictors of awareness of salmonellosis mode of of Mode of Transmission of Shigellosis: Multinomial
transmission (Table 4). logistic regression analysis indicated that educational

Table 5 General Knowledge of Shigellosis: Multinomial predictors of awareness of shigellosis mode of
logistic regression analysis indicated that educational transmission (Table 5).

level,  high  school  type,  college  of study were
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DISCUSSION had  more  knowledge  about  food-borne diseases

The role of university students studying in different In this study, respondents were more aware of
colleges in preventing food-borne diseases is very crucial salmonellosis than shigellosis 53.9% of the sample have
to Jordanian community; these students will be working heard of salmonellosis and 49.3% understand its mode of
in different positions in governmental and private sectors, transmission, on the other hand 23.1% of the sample have
and will be the future decision makers in Jordan. heard of shigellosis and 22.4% understand its mode of

The female students have an extra role in the transmission (Table 1)
prevention of foodborne illnesses in Jordan because of Shigellosis was detected in 66 cases (9 percent of 726
their future roles as mothers and food preparers for admissions) [23]. Shigella species were found to be
household members [20]. predominant in Polymicrobial infections in children with

This study was a population-based cross-sectional diarrhea in a rural area of Jordan [7].
study, utilizing a representative sample design and based Each year in Jordan there are about 4.4 million
on an online survey; the goal of the study was to assess episodes of diarrhea among persons over >1year and
whether university students and employees had about 1.3 million persons seeking medical care for
knowledge of salmonellosis and shigellosis as food-borne diarrhea. For each person with laboratory-confirmed
diseases and the method of transmission of these food- Shigella or Salmonella infection there are about 273
borne diseases. infected persons in the community [6].

Raising the level of knowledge of food-borne
diseases could not only help the general population CONCLUSIONS
protect themselves against gastrointestinal complaints
and food poisoning, but also promote those suspected This study demonstrated that the present level of
suffer of being infected to seek medical help early and awareness of food poisoning caused by Salmonella and
treat them [21]. shegillaspp Shigella spp. in Jordan among Jordan

The majority of studies investigating food safety University students and employees is still very low;
awareness in different continents revealed that young further effective health education campaigns for major
people are in need of information regarding the safety of infectious diseases are urgently needed. In addition, older
their food [16, 17]. and less educated individuals were less knowledgeable

Young consumers  in   Turkey  scored  58.1  points about these diseases. Education programs should target
for  food  safety  awareness   [18].  Sharif and Al-Malki these individuals and provide more acceptable patterns of
[19] reported a good food poisoning knowledge publicity for them. This study might also be useful for
percentage score for Taif University students, Saudi planning policies for the prevention and control of major
Arabia (75%); but it was found that students had low infectious diseases.
knowledge on some important factors related to food
poisoning. ACKNOWLEDGEMENTS

The current study used the same validated
questionnaire used by Byrd-Bredbenner et al. [16] and The authors thank all students and employees who
reported similar high knowledge for young adults with agreed to participate in the present study.
education beyond high school; they also found that
participants had less knowledge about common REFERENCES
foodborne disease pathogens, which is similar to our
findings. 1. K l ç, O. and G. Eryilmaz, 2015. Factors affecting

University students who had passed the agricultural consumers’ awareness of food safety. Agro Food
stream secondary school exam are more aware  of  the Industry Hi Tech., 26(3).
food  poisoning  problem, also it is clear from the results 2. Chin, J., 2000. Control of Communicable Diseases
in Tables (3, 4, 5, 6) that the education level has a role in Manual. 17  ed. Washington (DC): American Public
determining the level of awareness of food-borne Health Association, pp: 202-212 & 440-444.
pathogens. The college of study has also a role in 3. Al-Mazrou, Y.Y., 2004. Food poisoning in Saudi
determining the knowledge students have a bout Arabia potential for prevention?  Saudi  Med.  J.,
foodborne diseases, students from medicinal  colleges 25(1): 11-14.

(Tables 4, 5, 6).

th



Am-Euras. J. Agric. & Environ. Sci., 16 (12): 1769-1775, 2016

1775

4. Jahan,  S.,  2012.  Epidemiology  of  Foodborne 13. Jadidi,  A.,   S.D.    Hosseni,    A.   Homayounimehr,
Illness, Scientific,  Health  and  Social  Aspects of A. Hamidi, S. Ghani and B. Rafiee, 2012. Simple and
the Food Industry, Ed., Dr. Benjamin, V. In Tech, rapid detection of salmonella sp. From cattle feces
DOI: 10.5772/31038. Available from: using polymerase chain reaction (pcr) in iran. Afr J.
http://www.intechopen.com/books/scientific-health- Microbiol. Res., 6: 5210-5214.
and-social-aspects-of-the-food-industry/epidemiolog 14. Lydia C. Medeiros, Virginia N. Hillers, Patricia A.
y-of-foodborne-illness. Kendall  and April mason, 2001.  Food Safety

5. Abdelhafez, A.M., 2013. Knowledge, attitudes, and Education: What Should We Be Teaching to
practices of food service staff about food hygiene in Consumers?  Journal   of   Nutrition   Education,
hospitals in makkah area. Saudi arabia, Life Science 33(2): 108-113.
Journal, 10(3). 15. Adrienne E.H. Shearer,  O.  Sue  Snider   and  Kalmia

6. Neyla Gargouri, Henry Walke, Adel Belbissi, Aktham E. Kniel, 2014.  Implementation and Assessment of
Hadadin, Seifeddin Salah, Andrea Ellis, H.P. Braam Food Safety Educational Materials for Secondary and
and Frederick J. Angulo, 2009. Estimated burden of Postsecondary Education, Journal of Food Science
human  Salmonella,  Shigella, and Brucella infections Education, 13: 4-11.
in  Jordan,   2003-2004,   Foodborne   Pathog  Dis., 16. Byrd-Bredbenner,  C.,   J.   Maurer,     V.    Wheatley,
6(4): 481-6. D. Schaffner, C.  Bruhn and L. Blalock, 2007. Food

7. Laila F.  Nimri, Ziad Elnasser  and  Raymond safety self-reported behaviors and cognitions of
Batchoun, 2004. Polymicrobial infections in children young adults: results of a       national study. Journal
with diarrhoea in a rural area of Jordan.  FEMS of Food Protection, 70: 1917-1926.
Immunology and Medical Microbiology, 42: 255-259. 17. Garayoa, R., M.  Córdoba, I.  García-Jalón, A.

8. Shengli Xia, Bianli, Xu, Lili Huang, Jia-Yong Zhao, Lu Sanchez-Villegas and A.I. Vitas, 2005.  Relationship
Ran, Jin Zhang, Haomin Chen, 1Chaiwat Pulsrikarn, between consumer food safety knowledge and
Srirat Pornruangwong, Frank M. Aarestrup and Rene reported behavior  among  students from health
S. Hendriksen, 2011. Prevalence and Characterization sciences in one  region  of  Spain.  Journal  of Food
of Human Shigella Infections in Henan Province, Protection, 68: 2631-2636.
China, in 2006, J ClinMicrobiol. Jan; 49(1): 232-242. 18. Sanlier, N., 2009. The knowledge and  practice of

9. Newell, D.G., M. Koopmans,  L.  Verhoef,  E. Duizer, food safety by young and adult consumers. Food
A.    Aidara-kane,     H.     Sprong,    M.   Opsteegh, Control, 20: 538-542.
M. langelaar, J. Threfall, F. Scheutz, J. Van der 19. Sharif, L. and T.  Al-Malki,  2010.  Knowledge,
giessen and H. Kruse, 2010. Foodborne  diseases - attitude and practice of Taif University Students on
the  challenges of 20 years ago persist while new food poisoning. Food Control, 21: 55-60.
ones continue  to emerge. Intl. J. Food. Microbiol., 20. Tareq M. Osaili, Bayan A. Obeidat, Dima O. Abu
139 suppl 1: s3-15. Jamous and Hiba A. Bawadi, 2011. Food safety

10. Adrienne, E.H. Shearer, O. Sue  Snider   and  Kalmia knowledge and practices among college female
E. Kniel, 2014.  Implementation and Assessment of students   in   north    of    Jordan,    Food   Control,
Food Safety Educational Materials for  Secondary 22: 269-276.
and Postsecondary Education, Journal of Food 21. Lu, S.H., B.C. Tian, X.P. Kang, W. Zhang, X.P. Meng,
Science Education, 13: 4-11. J.B. Zhang and S.K. Lo, 2009. Public awareness of

11. John A. Painter, Robert M. Hoekstra, Tracy Ayers, tuberculosis in China: a national survey of 69 253
Robert V. Tauxe,  Christopher  R.  Braden,  Frederick subjects. Int J Tuberc Lung. Dis., 13(12): 1493-1499.
J. Angulo  and Patricia M. Griffin, 2013. Attribution of 22. Tauxe, R.V., 2002. Emerging food-borne pathogens.
Foodborne Illnesses, Hospitalizations,  and  Deaths Intl. J. Food Microbiol., 78: 31-41. 
to Food Commodities by using Outbreak Data, 23. Rawashdeh,     M.O.,       A.M.      Ababneh    and
United States, 1998–2008, Emerging Infectious A.A. Shurman, 1994.  Shigellosis in Jordanian
Diseases  www.cdc.gov/eid  Vol. 19, No. 3, March. children: a clinico-epidemiologic prospective study

12. Naravaneni, R. and K. Jamil,  2005.  Rapid  detection and susceptibility to antibiotics, J. Trop. Pediatr.
of food-borne pathogens by using molecular Dec., 40(6): 355-9.
techniques. J. Med. Microbiol., 54: 51-54.


