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Abstract

Background: The outbreaks of foodborne diseases is a major health problem and occur daily in all
countries, from the most to the least developed. This study is the first report of foodborne outbreaks
in Iran that carried out from 2006 to 2011.

Methods: A retrospective, longitudinal study carried out using foodborne disease national surveil-
lance system data from 2006-2011, which have been reported by all provincial health centers to the
Center for Communicable Disease Control. Collected data were analyzed using SPSS version 18
software.

Results: Since 2006 to 2011, a total of 2250 outbreaks were reported in Iran. Analyzed data showed
that the outbreak rate has increased from 0.07/100000 in 2006 to 1.38/100000 population in 2011.
Khuzestan, Kermanshah and Qazvin were three provinces that reported more outbreaks than nation-
ally expected outbreak incidence rate during 2011. Analysis of epidemiological characteristics of
foodborne outbreaks during 2011 indicated that the numbers of outbreaks were highest in warm
months, e.g. 17.8% of total outbreaks was just reported in August. Females and age group of 16-30
years old were more affected and 55% of cases occurred in rural area. Among 684 human samples
which have been tested, E. coli, Shigella, Hepatitis A and Vibrio cholera were predominant etiologic
agents respectively.

Conclusion: Increasing the detection rate of foodborne outbreaks imply the expansion of surveil-
lance activities and improved primary health care in Iran in recent years. Foodborne disease surveil-
lance system is a new program in Iran that should be continued and strengthened including diagnos-
tic laboratory capacities.
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Introduction 1000 foodborne disease outbreaks
The outbreaks of foodborne diseases (FBDOs) causing > 20,000 illnesses are

occur daily in all countries, from the most
to the least developed. The true dimen-
sion of the problem is unknown. Food-
borne agents cause an estimated 48 mil-
lion cases annually in the United States,
including 9.4 million illnesses from

reported to the Centers for Disease Con-
trol and Prevention (CDC) annually (3).
Approximately 179 million cases of acute
gastroenteritis (AGE) occur in the United
States each year, and outbreaks of AGE
are a substantial public health problem

known pathogens (1,2). A mean of > (3). There are limited information regard-
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ing foodborne outbreaks in Iran. Aziz A,
et al have reported parasitic contamina-
tion of vegetables (4), Soltan-dallal stud-
ied on Yersinia enterocolitica (5), and
Jalali studied on Listeria contamination in
food products (6). Another surveys were
also carried out on Campylobater infec-
tion by Ansari-Lari (7), and Vibrio spp
by Hedayat Hosseini (8). Bacterial path-
ogens in Iranian fish investigated by Af-
shin Akhondzadeh Basti (9). Foods are
mostly prepared at home, however part of
daily diet includes industrially processed
ones in Iran. According to latest infor-
mation, fast foods consumption is grow-
ing. The bread, rice and vegetables are
dominant in food chain. About 95.6% of
urban households and 87.2% of rural
households have free access to sanitary
piped water in Iran.

Each of the above-mentioned studies
included a small size population and did
not show country level situation of food-
borne disease in Iran. Since 2006 a na-
tional guideline for foodborne diseases
was developed by the Center for Com-
municable Diseases Control and launched
in the same year (10). The guideline has
been approved by national technical
committee and it's first step has been de-
signed to determine five common food-
borne diseases caused by Salmonella,
Shigella, E.coli, Staphylococcal toxin and
Botulism (10). This study is the first re-
port of foodborne outbreaks in Iran that
carried out with the aid of data collected
in the mentioned national foodborne sur-
veillance system.

Methods

Data Source

A retrospective, longitudinal study was
carried out with the aid of data collected
in that surveillance system during con-
secutive 6 years from 2006-2011. Ac-
cording to the foodborne outbreak defini-
tion all outbreaks have been reported via
phone by all provincial health centers to
the department of foodborne and water-
borne disease of Center for Communica-
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ble Disease Control. A foodborne disease
outbreak is defined as: "an occurrence of
two or more cases with similar illness re-
sulting from ingestion of a common food
or beverage". Outbreak investigation
were done for most of them. Data collect-
ed for each outbreak include, e.g. dates,
location, number of patients, age, sex,
etiologic agents, symptoms, setting of
food preparation, number of cases admit-
ted to hospital, and whether the illness re-
sulted in death. In some cases human
samples e.g. stool, vomits, serum and
suspected food samples were collected
for laboratory analysis and confirmation.
Human and food samples were tested in
local laboratories, however 5 to 10% of
them were sent to national laboratory for
additional microbiological tests and con-
firmation.

Data Analysis

Frequency of outbreaks, outbreak rate,
and frequencies of general or household
outbreaks, hospitalization and death were
calculated. Seasonal trend and variation
in reporting by provinces were also as-
sessed. Outbreaks with more than 5 pa-
tients have been considered as general
and less than 5 patients as households.
Expected incidence rate of foodborne
outbreaks for Iran has been set at 5 out-
breaks per 100000 population by national
technical committee in Center for Com-
municable Disease Control. Collected da-
ta were analyzed using SPSS version 18
software.

Results

From 2006 to 2011, a total of 2250 out-
breaks were reported in Iran. Analyzed
data showed that the outbreak rate has in-
creased from 0.07/100000 in 2006 to
1.38/100000 population in 2011 (Table
1). Khuzestan, Kermanshah and Qazvin
were three provinces with high national
expected level of outbreak incidence rates
during 2011. (Graph 1) The number of
provinces that were reporting outbreaks
to Center for Communicable Disease
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Table 1. Reported Foodborne Disease Outbreaks in Iran from 2006 - 2011

Total No. of Outbreak  No. of Gen- No. of No. No. No.
Population  Foodborne rate eral out- household of Cases of Admitted of Death
Outbreaks /100000 breaks >5 Outbreaks <5 to hospitals

2006 71532063 54 0.07 25 29 4618 570 11
2007 72583587 111 0.16 67 44 6762 1525 12
2008 73650566 240 0.3 173 68 6117 647 13
2009 74293123 267 0.36 143 126 6083 448 17
2010 74626387 540 0.73 281 265 12588 1688 14
2011 75161594 1038 1.38 393 645 10283 1385 26
Control grew gradually, therefore in 2011 Discussion

the total 31 provinces of country have

joined this surveillance system (Graph 1).

Analysis of epidemiological characteris-
tics of foodborne outbreaks during 2011
indicated that the number of outbreaks were
highest in warm months, e.g. 17.8% of total
outbreaks was just reported in August. Fe-
males and age group of 16-30 years old
were more affected and 55% of cases oc-
curred in rural area. Among 684 human
samples which have been tested, E. coli,
Shigella, Hepatitis A and Vibrio cholera
were predominant etiologic agents respec-
tively. (Table 2) The total 113 of food sam-
ples testing indicate that E.coli, Staphylo-
coccal toxin, Shigella and Salmonella were
common contaminant respectively.

Worldwide surveillance for foodborne
outbreaks does not have a long history; ac-
tually the oldest reports were done since
three decade ago. In Iran, foodborne out-
breaks surveillance system is a new pro-
gram and we believe that within the Eastern
Mediterranean region, Iran is one of the
first countries which has developed such a
surveillance system. Foodborne diseases
are among global and regional health prob-
lems which are growing worldwide. For
example, diarrheal disease outbreak hap-
pened in European Union countries espe-
cially Germany in 2011 with Vero-
cytotoxin  Producing Escherichia coli
0104:H4 with the origin of raw fruits, veg-
etables and beans sprouts was one of the
most important foodborne outbreaks (11).

300 7
mm No.of Outbreaks ~ —e—Incidence / 100000 Expected Incidence

250 6
200 >
4

150
3

100
2
50 1
0 0

&

Graph 1. Incidence of foodborne disease outbreaks by provinces in Iran, 2011 (Total: 1038)
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Table 2. Results of analysis of Reported Foodborne
Disease Outbreaks in Iran, 2011

No. %

Frequency of Foodborne Outbreaks

by Months (1038)
January 37 3.8
February 50 4.8
March 42 4
April 53 5.2
May 76 73
June 99 9.5
July 134 13
August 184 17.8
September 141 13.6
October 86 8.3
November 77 7.5
December 54 53

Frequency of Foodborne Disease

cases by Age Groups (10283)
0-5  years old 2468 24
6-15 years old 2262 22
16-30 years old 3394 33
31-45 years old 1440 14
>46  years old 720 7

Frequency of Foodborne Disease

cases by Gender (10283)
Male 4833 47
Female 5450 53

Frequency of Foodborne Outbreaks

by Residency (1038)
Rural Area 571 55
Urban Area 467 45

Frequency of Investigated cases by

Etiology, Total Samples (684)
E.coli (Non-pathogen) 198 29
Shigella spp 94 13.8
Hepatitis A 92 13.5
Vibrio cholera 72 10.5
Entamoeba histolytica 47 6.9
Salmonella spp 35 5.1
Staphylococcal Toxin 32 4.6
Giardia intestinalis 27 3.9
Botulism 19 2.8
Chemicals 17 2.5
Yersinia enterocolitica 3 0.4
Rotavirus 2 0.3
Others 46 6.7

During 2008, 1034 foodborne disease out-
breaks were reported in the United States.
Among the 479 investigated outbreaks with
a laboratory confirmed single etiologic
agent, Norovirus was the first and Salmo-
nella was the second most common etiolog-
ic agents (12,13). According to the Europe-
an Food Safety Authority (EFSA) network
report in 2006, Salmonella was the most
common cause of foodborne outbreaks in
European countries (14). A plenty of re-
ports from different countries shows human
Salmonellosis remains as an important
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agent for foodborne outbreaks, particularly
among children (15-18). In Iran during
2011 the most common etiologic agent in
human and food collected samples was
E.coli; meanwhile in the United States dur-
ing 1998-2007 the E.coli was the second
etiologic agent in over 100 multistate food-
borne disease outbreak (18).

Globally, due to limitations of laboratory
capacities in diagnosis of etiology, most of
foodborne outbreak agents remain un-
known. Sometimes countries within one
WHO region need to share their experience
and capacities. For example, sharing infor-
mation of food investigations was facilitat-
ed by the European Epidemic Intelligence
Information System between French and
Belgium listeriosis surveillance systems
(19). Botulism in Poland is still an im-
portant epidemiological problem due to
consumption of homemade canned foods
(20). In our study also Botulism was identi-
fied in 2.8% of outbreaks as an etiologic
agent (Table 2). Hepatitis A was the third
etiologic agent for foodborne outbreaks in
Iran (Table 2), which has been identified
rarely as an etiologic agent in other coun-
tries. Although Vibrio cholera is mostly
known as a waterborne agent, due to ende-
micity of the disease in Iran, in 10.5% (72
cases) of human samples that were investi-
gated during foodborne outbreaks (Tbale
2), the infection source was identified as
contaminated vegetable. National Cholera
surveillance system in Iran register all cases
in epidemic or sporadic form. Among 1187
cholera cases reported in 2011, 72 cases
occurred in the epidemic form while re-
mainders were sporadic. Also two consecu-
tive outbreaks of foodborne cholera were
associated with consumption of chicken
rice in northwestern Thailand (21).

In recent years, some of factors like
changing eating habits, global trade of
foodstuff, population growth and move-
ments, climate change, increased awareness
and better diagnostic tools are among some
of the main drivers affecting the emergence
or re-emergence of many foodborne para-
sitic diseases (22,23).  Thus, foodborne
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parasitic disease will be a challenging issue
in the future. Diagnosis of chemicals and
toxins as etiologic agents of foodborne out-
breaks also require equipped laboratories.
On the other hand, foodborne disease out-
break surveillance systems are complex,
and strengthening them needs a multi-
faceted approach to identify and overcome
barriers (24). One of the benefits of this
surveillance system is increasing incidence
rate of Foodborne Disease outbreaks, which
does not necessarily imply the worsening of
health status in Iran, indicates strengthening
of the surveillance system. One of the im-
portant limitations of this study was short-
age in laboratory diagnosis of some etiolog-
ic agents such as listeria and campylobac-
ter.

Increasing the detection rate of foodborne
outbreaks imply the expansion of surveil-
lance activities and improved primary
health care in Iran in recent years. Food-
borne disease surveillance system is a new
program in Iran that should be continued
and strengthened even more, such as an in-
crease in diagnostic laboratory capacities.
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