Cureus

Article

Review began 12/07/2021
Review ended 12/23/2021
Published 01/02/2022

© Copyright 2022
Sharaheeli et al. This is an open access
article distributed under the terms of the

Creative Commons Attribution License CC-

BY 4.0., which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author and
source are credited.

Open Access Original

DOI: 10.7759/cureus.20878

Confirmed Foodborne Hepatitis A in Saudi
Arabia, 2005-2015

Jaber Sharaheeli ! , Bader Alibrahim !
1. Epidemiology and Public Health, Field Epidemiology Training Program, Riyadh, SAU

Corresponding author: Bader Alibrahim, alibrahimb@gmail.com

Abstract
Background

Foodborne hepatitis A has major health and economic impacts. Pathogen-specific surveillance based on
laboratory findings is conducted to detect and confirm cases of foodborne hepatitis A. Foodborne hepatitis A
is on the priority list of diseases in the Kingdom of Saudi Arabia (KSA).

Objectives

This study aimed to describe the characteristics of confirmed foodborne hepatitis A in the KSA from 2005 to
2015.

Methods

A cross-sectional study of confirmed foodborne hepatitis A in the KSA from 2005 to 2015 was conducted, and
data collection was through retrospective chart review.

Results

The number of hepatitis A cases that have been confirmed and reported to the Ministry of Health during the
study period was 11148, and the Riyadh health region had more reported cases (1353 cases; 12.1%) than any
other region. The highest number of cases (2631 cases; 23.6%) was recorded in 2006, and the incidence of
foodborne hepatitis A was found to be highest in the month of March (1439; 12.9%). Further, the incidence of
foodborne hepatitis A was highest in the five-to-14-years age group, in male individuals, and in Saudi
nationals at 59% (6556 cases), 55% (6076 cases), and 88% (9775 cases), respectively.

Conclusion

The characteristics of foodborne hepatitis A vary according to time, place, and person. These variations may
reflect differences in reporting systems and in preventive measures between health regions, seasons, and
habits of the Saudi population.

Categories: Infectious Disease, Epidemiology/Public Health
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Introduction

Surveillance based on laboratory confirmation of pathogens is one of the main types of surveillance, and it
is an ongoing process that involves collection, analysis, interpretation, and dissemination of laboratory data
[1]. According to the World Health Organization (WHO), a foodborne disease (FBD) is a "disease of infections
like hepatitis A or toxic nature caused by, or thought to be caused by, the consumption of food or water" [2].
The development of several cases of a similar condition due to intake of food in common is known as an FBD
outbreak (FBDO). Laboratory or clinical guidelines for the confirmation of FBDO etiology differ for chemical,
parasitic, bacterial, and viral agents [3]. The burden of foodborne hepatitis A in developing and developed
countries is unclear. Therefore, The World Health Organization (WHO) initiated an endeavor in 2006 to
estimate the worldwide burden of FBDs [4]. Regarding other hepatitis viruses, infection with the hepatitis B
virus (HBV), which is prevalent in the Middle East, affects 400 million individuals globally. Further, chronic
hepatitis C virus (HCV) infection affects 170 million individuals globally, and HBV and HCV infections are
global epidemics. In Saudi Arabia, although the incidence of HBV and HCV infections have declined
significantly, these illnesses continue to cause considerable morbidity and death, putting pressure on the
healthcare system. In an epidemiological study, it was reported that the seroprevalence of hepatitis A virus
(HAV) in Saudi Arabia has decreased significantly over the last two decades [5]. According to the Saudi
Ministry of Health, viral hepatitis was the second-most frequent viral disease in 2007 (after chickenpox),
with about 9000 new cases detected (HBV infection at 52%, HCV infection at 32%, and HAV infection at 16%)
[6].
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In a study conducted to determine the seroprevalence of HAV in the school students population of three
regions (Madinah, Aseer, and Qaseem), Al Faleh et al. found HAV to be more prevalent than chickenpox,
HBV, and HCV. Their study also stated a significant drop in overall HAV prevalence from 52% in 1989 to 25%
in 1997 to 18.6% in 2008 [7]. The prevalence of HAV varies based on a population's socioeconomic status and
may fluctuate within a country depending on hygienic standards [8].

As trade and travel between countries increases, so does the risk of cross-border transmission. Therefore the
fight against foodborne HAV infection requires international cooperation [9]. Data on foodborne HAV
infection inform public health authorities on the type and scope of the disease to facilitate early detection of
disease outbreaks and to enable them plan, execute, and evaluate food safety programs [10]. Although
foodborne HAV infection is notifiable, compliance is often poor, resulting in under-reporting. Poor
compliance with notifying is due to the following reasons: surveillance systems for foodborne HAV infection
are mostly passive as most cases of foodborne HAV infection are mild and self-limiting, therefore, patients
may not seek medical evaluation; diagnosis of foodborne HAV infection requires laboratory analysis (e.g.,
stool culture) to identify the causative agent, and reporting of sporadic cases is generally more complete for
severe disease than for mild disease, and HAV infection has a long incubation period; therefore, its diagnosis
is not likely to be confirmed in a timely fashion [11]. Foodborne HAV infection is an important public health
problem in the Kingdom of Saudi Arabia (KSA). Knowledge of proper food handling and FBD risk factors is
poor. Hence, to raise awareness among food handlers and general public, training and health education are
required [12]. The Saudi MoH developed a manual of guidelines for the surveillance and prevention of
communicable diseases, including hepatitis A. The reporting times of hepatitis A from service level to
regional level and from regional level to central level are within 48 hours and within one month,
respectively. The Saudi MoH shares data on communicable diseases with the WHO [13].

Food safety programs must include public health surveillance as a key component. The use of public health
surveillance to trace FBDs and FBDOs, including the behaviors and situations that lead to FBDs, is crucial to
our understanding and control of FBDs [14]. Surveillance data can show the prevalence of foodborne
hepatitis A, including the presence and scale of an outbreak, as well as hints to the outbreak's source and
contributing variables [15]. The data can also be useful for hepatitis A prevention and control, for the
identification of implicated factors, and for the detection of trends and outbreaks of hepatitis A. Many
factors influence decisions on the type of surveillance data to collect and the method of data collection, both
of which have an impact on the data's quality and value. However, the most influential factors are the
contributing factors to foodborne hepatitis A and their antecedents [16]. Hepatitis A can be prevented by
vaccination [17]. Educating food handlers about the importance of avoiding food cross-contamination and
practising regular and proper handwashing, as well as cleaning and decontamination of surfaces and objects
that come into contact with foods frequently, is a key element in the prevention and control of foodborne
hepatitis A [18]. Many WHO Eastern Mediterranean Regional Office (EMRO) countries do not have
established surveillance or reporting mechanisms that are adequate for the detection and tracking of
foodborne hepatitis A. Under-reporting of foodborne hepatitis is a major problem in EMRO countries, and
Saudi Arabia is in a unique situation due to the pilgrimage season and Umrah. Throughout the year, large
numbers of hajjis visit Makkah for Hajj and Umrah, and they get their foods from local restaurants and
cafeterias [19]. However, It's difficult to tell if an observed trend is the consequence of an actual hepatitis A
outbreak or just a reflection of improvements in the reporting system because reported cases of hepatitis A
are dependent on disease incidence and the effectiveness of the reporting system. Seasonal fluctuation in
the frequency of food poisoning outbreaks has been recorded over time, with outbreaks peaking in the hot
summer months of June, July, and August [12].

This period corresponds with the summer school holidays, a time when families spend a significant amount
of time away from home and rely on restaurants, canteens, and other fast-food outlets for their meals [20].
In Saudi Arabia, the burden of foodborne hepatitis A is currently unknown, and hepatitis A cases must be
reported to the Communicable Disease Directorate of the MoH. The laboratory confirmation methods for
hepatitis A are based on the presence of serum immunoglobulin M [13]. Viral antigens can be detected using
enzyme immunoassays (e.g., direct fluorescent antibody assay, indirect immunofluorescence assay, and
enzyme-linked immunosorbent assay). Nucleic acid hybridization assay is a highly sensitive and specific
method of virus detection. The specimen is plotted on a nitrocellulose membrane, and the viral nucleic acid
in the sample is bound with the specific antibody. A polymerase chain reaction (PCR) test is performed for
the detection of HAV, and it requires reverse transcription. PCR is highly susceptible to interference by
substances in environmental samples [21]. It was reported in studies that foodborne hepatitis A affects male
individuals more than female individuals, is more prevalent in people over 15 years of age, and has a higher
incidence during rainy seasons than during the summer [22,23].

The aim of this study was to describe the characteristics of confirmed cases of foodborne hepatitis A in Saudi
Arabia from 2005 to 2015.

Materials And Methods
Study design

This is a cross-sectional study.
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Study population

This consisted of all reported laboratory-confirmed cases of foodborne hepatitis A in Saudi Arabia from
January 01, 2005 to December 31, 2015.

Data collection

All available data on confirmed cases of foodborne hepatitis A in Saudi Arabia from 2005 to 2015 were
retrospectively reviewed. Confirmed cases of foodborne hepatitis A were reported to the Communicable
Disease Directorate of the MoH.

Data analysis

For data entry and analysis, Microsoft Excel software was used, and the data was analyzed in accordance
with the study objectives. Frequencies of different descriptive variables were estimated to obtain
percentages. The frequencies and percentages of confirmed cases of foodborne hepatitis A and their
distribution by year, month, age group, gender, health region, and nationality were calculated.

Ethical concerns

The Institutional Review Board of the Ministry of Health gave the ethical approval. Official approval was
provided by the Director-General of the Communicable Disease Directorate.

The privacy of personal information is safeguarded. The authors gathered and recorded data. There were no
additional people involved in the data collecting or who had illegal access to the information. The study
individuals could not be identified because the data record did not contain names or any other personally-
identifying information.

Results

During the 11-year study period from 2005 to 2015, 11148 confirmed cases of hepatitis A from all 20 health
regions of Saudi Arabia were reported to the Communicable Disease Directorate of the MoH.

Figure I shows a line graph depicting the time trend of foodborne hepatitis A. In 2005, there were 2461
recorded cases of foodborne hepatitis A. The highest yearly number of hepatitis A cases was 2631 (23.6%)
reported in 2006. After 2006, this number declined gradually, reaching its lowest of 126 cases (1.1%) in 2015.
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FIGURE 1: Incidence of hepatitis A by year in Saudi Arabia, 2005 to 2015

Figure 2 shows the number of hepatitis A cases by month. The number of cases increased from January until
March. Hepatitis A most commonly occurred in the month of March, with 1439 of 11148 cases (12.9%)
reported. After the month of March, the number of cases decreased gradually, reaching its lowest monthly
level of 568 cases (5.1%) in August. Thereafter, a slight increase in the number of cases was observed.
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FIGURE 2: Incidence of hepatitis A by month in Saudi Arabia, 2005 to
2015

The incidence of hepatitis A was highest in the Riyadh health region, with 1353 cases (12.1%) reported, and
lowest in the Qunfudah health region, with 54 cases (0.48%) reported (Figure 3).
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FIGURE 3: Incidence of hepatitis A by health region in Saudi Arabia,
2005 to 2015

The incidence of hepatitis A was highest in the five-to-14-years age group, with 6556 cases (58.8%) reported,
and lowest in the less-than-one-year age group, with 96 cases (0.9%) reported.

Further, at 55% (6076 cases), the incidence of hepatitis A was higher in males than in females for the entire
study period, but decreased with age in both sexes.

Finally, at 88% (9775 cases), Saudi nationals had a higher incidence of foodborne hepatitis A than individuals
of other nationalities.
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Discussion

During the study period of 2005 to 2015, the incidence of hepatitis A peaked in 2006. Thereafter, it declined
rapidly and steadily, with slight elevation in 2008, before reaching its lowest level in 2015. This trend may be
due to positive or negative factors. Positive factors include improved preventive and control measures such
as good sanitation (e.g., clean water supply), better living conditions, increased awareness, more safe
practices, and enhanced hepatitis A vaccination coverage. Negative factors include deterioration of detection
and reporting systems (e.g., a lack of diagnostic facilities or skilled personnel). The incidence of hepatitis A
was highest in March (i.e., higher during the rainy season than during the summer), and this finding is
consistent with those of other studies. In a previous study, analysis of hospital-based data revealed that
cholera, typhoid fever, viral hepatitis A, and dysentery (shigellosis) are the most commonly reported
waterborne diseases and FBDs, with high levels of seasonality and peaks in the months of February, March,
and April [23]. Outbreaks can be predicted with the onset of rains and may be a result of contamination of
unprotected water sources. They may occur when people drink from contaminated water sources or when
water from these sources comes in contact with food or food-contact surfaces [24,25]. In an earlier study, it
was reported that season or climate does not alter disease prevalence [26].

In this study, the incidence of hepatitis A was highest in the Riyadh health region in the central province and
lowest in the Qunfudah health region in the West. This finding may be due to the same reason as for the
causative agents of other FBDs, which is an imbalance between preventive and control measures and the
reporting capacities. In another study, marked regional variation in HAV prevalence was reported, with the
highest prevalence (67%) in the northwestern region and the lowest prevalence (38.4%) in the eastern
region. In most regions, rural inhabitants were affected more than urban residents [27]. The five-to-14-years
age group was significantly affected by hepatitis A. This finding may be explained by delayed viral exposure,
which results in a large number of susceptible adolescents and adults with low natural or acquired immunity
(as a result of an absence of previous infection or low vaccination coverage, respectively), and by an
increased risk of exposure to contaminated water or food [28]. The finding of high hepatitis A incidence in
the five-to-14-years age group in this study differs from the finding of high hepatitis A incidence in the 15-
34-years age group in an earlier study [22]. In another study, it was reported that the incidence of HAV
infection is significantly high in school-age children and gradually increases with age [29]. In this study, the
incidence of hepatitis A was higher in males than in females for every year of the study period, but it
declined gradually for both sexes, reaching its lowest in 2014/2015. This finding is consistent with those of
other studies, although one study reported no differences in disease prevalence between the sexes
[22,26,27]. The incidence of hepatitis A was significantly higher in Saudi nationals than in individuals of
other nationalities. This finding may be explained by the fact that Saudi nationals have a higher risk of
hepatitis A exposure and are more likely to have access to healthcare than individuals of other nationalities.
The Healthcare Electronic Surveillance Network (HESN) is a web-based electronic health system that was
implemented in the KSA in 2012, though it was launched in 2011. HESN is a system for disease surveillance
configured by the MoH of the KSA. It contains data on the management of communicable disease cases,
outbreaks, and vaccination [29]. There were no differences in confirmed foodborne hepatitis A detection and
reporting between the pre- and post-HESN eras. The research question was answered, and the study
objective was accomplished. Although there were some missing data, the general characteristics of
confirmed foodborne hepatitis A in the KSA were determined.

Limitations

Some data were missing. The distributions of cases by age group, gender, and nationality in the regions were
not available. Further, there were no data on the strains of bacteria, exposure time, food items and water,
exposure source, and mortality. The intervals of the age groups were not equal (e.g., every five or 10 years).
For instance, the 15-44-years age group has a long interval of 29 years; hence, this age group included a
disproportionately high number of cases, which adversely affected the representativeness of the age groups.

Recommendations

We recommend assessment of the reporting and surveillance systems for confirmed cases of foodborne
hepatitis A and the laboratory capacities for pathogen detection, continuous training and supervision of
medical staff, assessment of preventive and control measures against foodborne hepatitis A, inclusion of
more information in the database for foodborne hepatitis A, upgrading the existing electronic systems to
improve the quality (accuracy and timeline) of data, conducting studies to better understand the recent
changes in the dietary habits of the Saudi community, and conducting further studies to better understand
food safety, foodborne hepatitis A, and FBDOs in Saudi Arabia.

Conclusions

Foodborne hepatitis A should be confirmed by laboratory analysis, and the Communicable Disease
Directorate should be notified of positive cases in the health regions. Over an 11-year study period, hepatitis
A was shown to be a common FBD. Significant variations in the distribution of hepatitis A were observed in
the health regions and over the years under review. These variations may be due to differences in the
detection, registration, and reporting systems and in preventive and control measures in the health regions.
In some health regions, there may be significant flaws in the systems and measures that may warrant
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consideration.

Foodborne hepatitis A was found to be predominant in young male Saudi adults, which may be reflective of
Saudi culture and a change in the dietary habits of Saudi nationals. The characteristics of foodborne
hepatitis A in the KSA are similar to those in other geographical areas, but with some differences. The
missing data would have added to our understanding of foodborne hepatitis A and the associated factors.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Central Institutional
Review Board, Ministry of Health issued approval 2019-0018M. Date: 10/03/2019 Central IRB log no: 2019-
0018M Category of Approval: Exempt Dear Jaber Sharaheeli, The Central IRB-MoH is pleased to inform you
that submission dated 16/02/2019 for the study "Characteristics of Confirmed Food-Borne Diseases in Saudi
Arabia, 2006-2015" was reviewed and approved. Animal subjects: All authors have confirmed that this
study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements

Co-first authors (Dr. Jaber Sharaheeli and Dr. Bader Alibrahim) like to thank the head of general directorate
of communicable disease department at the Ministry of Health in Saudi Arabia for providing data.

References

1. Thacker SB, Choi K, Brachman PS: The surveillance of infectious diseases. JAMA. 1983, 249:1181-5.
10.1001/jama.1983.03330330059036

2. World Health Organization: WHO surveillance programme for control of foodborne infection and
intoxications in Europe. (1981). Accessed: January 1, 2022: https://agris.fao.org/agris-search/search.do?
recordID=XF19820818133.

3. Lynch M, Painter ], Woodruff R, Braden C: Surveillance for foodborne-disease outbreaks--United States,
1998-2002. MMWR Surveill Summ. 2006, 55:1-42.

4.  World Health Organization: WHO initiative to estimate the global burden of foodborne diseases . (2008).
Accessed: January 1, 2022: https://apps.who.int/iris/bitstream/handle/10665/339290/WHO-HSE-FOS-09.4-
eng.pdf?sequence=1.

5. Abdo AA, Sanai FM, Al-Faleh FZ: Epidemiology of viral hepatitis in Saudi Arabia: are we off the hook? . Saudi
] Gastroenterol. 2012, 18:349-57. 10.4103/1319-3767.103425

6. Ministry of Health: Health Statistical Year Book [book in Arabic] . Ministry of Health, Riyadh; 2007.

7. Faleh FA, Shehri SA, Ansari SA, Jeffri MA, Mazrou YA, Shaffi A, Abdo AA: Changing patterns of hepatitis A
prevalence within the Saudi population over the last 18 years. World ] Gastroenterol. 2008, 14:7371-5.
10.3748/wjg.14.7371

8. Al-Tawfiq JA, Anani A: Profile of viral hepatitis A, B, and C in a Saudi Arabian hospital . Med Sci Monit. 2008,
14:52-6.

9. Kaferstein FK, Motarjemi Y, Bettcher DW: Foodborne disease control: a transnational challenge . Emerg
Infect Dis. 1997, 3:503-10.

10. Borgdorff MW, Motarjemi Y: Surveillance of foodborne diseases: what are the options?. World Health Stat
Q. 1997, 50:12-23.

11.  Guzewich J], Bryan FL, Todd EC: Surveillance of foodborne disease I. Purposes and types of surveillance
systems and networks. ] Food Prot. 1997, 60:555-66. 10.4315/0362-028X-60.5.555

12.  Ministry of Health: Food poisoning accidents during the years 1411-1422. Annual report. Food Poisoning
Department, Ministry of Health, Riyadh; 2002.

13.  Mushkhis AA, Aiad ME: Surveillance and Preventive Measures Guidelines of Communicable Diseases. WHO,
EMRO, MOH, Assistant Deputy of Preventive Medicine, Riyadh; 2007.

14. Todd EC, Guzewich JJ, Bryan FL: Surveillance of foodborne disease IV. Dissemination and uses of
surveillance data. ] Food Prot. 1997, 60:715-23. 10.4315/0362-028X-60.6.715

15.  Council to Improve Foodborne Outbreak Response: Fundamental concepts of public health surveillance and
foodborne disease. Guidelines for Foodborne Disease Outbreak Response. Atlanta: Council of State and
Territorial. Epidemiologists (ed): 2014, 57; 84.

16. Delea KC, Selman CA, EHS-Net. Understanding foodborne disease outbreaks using environmental
assessments. (2008). Accessed: January 1, 2022:
https://www.cdc.gov/nceh/ehs/ehsnet/docs/understanding foodborne_illness_outbreaks_using_env_assessments.pdf.

17.  Bell BP, Shapiro CN, Alter MJ, et al.: The diverse patterns of hepatitis A epidemiology in the United States-
implications for vaccination strategies. ] Infect Dis. 1998, 178:1579-84. 10.1086/314518

18.  Sattar SA, Jason T, Bidawid S, Farber J: Foodborne spread of hepatitis A: Recent studies on virus survival,
transfer and inactivation. Can J Infect Dis. 2000, 11:159-63. 10.1155/2000/805156

19.  Al-Honaizil I, Choudhry AJ, AI-Hayani O: Assessment of hygienic quality of food, food handlers and
restaurant environments in Makkah, Hajj 1428 H. Saudi Epidemiology Bulletin. 2008, 15:27.

2022 Sharaheeli et al. Cureus 14(1): €20878. DOI 10.7759/cureus.20878 60f7


https://dx.doi.org/10.1001/jama.1983.03330330059036
https://dx.doi.org/10.1001/jama.1983.03330330059036
https://agris.fao.org/agris-search/search.do?recordID=XF19820818133
https://agris.fao.org/agris-search/search.do?recordID=XF19820818133
https://stacks.cdc.gov/view/cdc/6778
https://apps.who.int/iris/bitstream/handle/10665/339290/WHO-HSE-FOS-09.4-eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/339290/WHO-HSE-FOS-09.4-eng.pdf?sequence=1
https://dx.doi.org/10.4103/1319-3767.103425
https://dx.doi.org/10.4103/1319-3767.103425
https://www.moh.gov.sa/en/Ministry/Statistics/book/Documents/1428.rar
https://dx.doi.org/10.3748/wjg.14.7371
https://dx.doi.org/10.3748/wjg.14.7371
https://www.medscimonit.com/download/index/idArt/636063
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2640096/
https://pubmed.ncbi.nlm.nih.gov/9282383/
https://dx.doi.org/10.4315/0362-028X-60.5.555
https://dx.doi.org/10.4315/0362-028X-60.5.555
https://scholar.google.com/scholar?q=intitle:Surveillance and Preventive Measures Guidelines of Communicable Diseases
https://dx.doi.org/10.4315/0362-028X-60.6.715
https://dx.doi.org/10.4315/0362-028X-60.6.715
https://books.google.com/books?hl=ar&lr=&id=5-a0Cj6mjjwC&oi=fnd&pg=PA1&dq=Council+to+Improve+Foodborne+Outbreak+Response:+Fundamental+concepts+of+public+health+surveillance+and+foodborne+disease.+Guidelines+for+Foodborne+Disease+Outbreak+Response.+Atlanta:+Council+of+State+and+Territorial&ots=rfPE6Gpt5A&sig=iAfnLrPpAFBVDy_yMQdmT0lSRCU
https://www.cdc.gov/nceh/ehs/ehsnet/docs/understanding_foodborne_illness_outbreaks_using_env_assessments.pdf
https://www.cdc.gov/nceh/ehs/ehsnet/docs/understanding_foodborne_illness_outbreaks_using_env_assessments.pdf
https://dx.doi.org/10.1086/314518
https://dx.doi.org/10.1086/314518
https://dx.doi.org/10.1155/2000/805156
https://dx.doi.org/10.1155/2000/805156
http://fetp.edu.sa/downloads/articles/y2008/A2008-V15-4-00215.pdf

Cureus

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Kurdi TS, Kamball AM, Muhammad MHA, et al.: Manuals for Worker for Food Poisoning Accidents . Ministry
of Health, Riyadh, KSA; 2001.

Murray PR, Rosenthal KS, Pfaller MA: Medical Microbiology. Elsevier Mosby, Philadelphia; 2021.
Baumann-Popczyk A: Hepatitis A in Poland in 2010 [Article in Polish] . Przegl Epidemiol. 2012, 66:273-6.
Osei-Tutu B, Anto F: Trends of reported foodborne diseases at the Ridge Hospital, Accra, Ghana: a
retrospective review of routine data from 2009-2013. BMC Infect Dis. 2016, 16:139. 10.1186/s12879-016-
1472-8

Opare J, Ohuabunwo C, Afari E, et al.: Outbreak of cholera in the East Akim Municipality of Ghana following
unhygienic practices by small-scale gold miners, November 2010. Ghana Med J. 2012, 46:116-23.

Rebaudet S, Sudre B, Faucher B, Piarroux R: Cholera in coastal Africa: a systematic review of its
heterogeneous environmental determinants. ] Infect Dis. 2013, 208 Suppl 1:598-106. 10.1093/infdis/jit202
Fathalla SE, Al-Jama AA, Al-Sheikh IH, Islam SI: Seroprevalence of hepatitis A virus markers in Eastern
Saudi Arabia. Saudi Med J. 2000, 21:945-9.

Al Rashed RS: Prevalence of hepatitis A virus among Saudi Arabian children: A community-based study . Ann
Saudi Med. 1997, 17:200-3. 10.5144/0256-4947.1997.200

Franco E, Meleleo C, Serino L, Sorbara D, Zaratti L: Hepatitis A: Epidemiology and prevention in developing
countries. World ] Hepatol. 2012, 4:68-73. 10.4254/wjh.v4.i3.68

Al-Tawfiq JA, Memish ZA: Mass gathering medicine: 2014 Hajj and Umra preparation as a leading example .
Int J Infect Dis. 2014, 27:26-31. 10.1016/j.1jid.2014.07.001

2022 Sharaheeli et al. Cureus 14(1): €20878. DOI 10.7759/cureus.20878

7of7


https://scholar.google.com/scholar?q=intitle:Manuals for Worker for Food Poisoning Accidents
https://books.google.co.in/books?id=JN_SDwAAQBAJ&source=gbs_book_other_versions
https://europepmc.org/article/med/23101216
https://dx.doi.org/10.1186/s12879-016-1472-8
https://dx.doi.org/10.1186/s12879-016-1472-8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3645159/
https://dx.doi.org/10.1093/infdis/jit202
https://dx.doi.org/10.1093/infdis/jit202
https://europepmc.org/article/med/11369959
https://dx.doi.org/10.5144/0256-4947.1997.200
https://dx.doi.org/10.5144/0256-4947.1997.200
https://dx.doi.org/10.4254/wjh.v4.i3.68
https://dx.doi.org/10.4254/wjh.v4.i3.68
https://dx.doi.org/10.1016/j.ijid.2014.07.001
https://dx.doi.org/10.1016/j.ijid.2014.07.001

	Confirmed Foodborne Hepatitis A in Saudi Arabia, 2005-2015
	Abstract
	Background
	Objectives
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design
	Study population
	Data collection
	Data analysis
	Ethical concerns

	Results
	FIGURE 1: Incidence of hepatitis A by year in Saudi Arabia, 2005 to 2015
	FIGURE 2: Incidence of hepatitis A by month in Saudi Arabia, 2005 to 2015
	FIGURE 3: Incidence of hepatitis A by health region in Saudi Arabia, 2005 to 2015

	Discussion
	Limitations
	Recommendations

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


