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ABSTRACT. Foodborne illnesses can be the cause of morbidity or mortality. Collective foodborne 

illnesses (TIAC) are generally benign; their epidemic nature can have a significant impact in terms of 

public health and socio-economic aspects. The present study intends to establish a database inherent to food 

poisoning specific to the province of Kenitra during the period 2001-2018. These data will help inform 

about the current situation and the epidemiological evolution during the summer seasons of the study 

period. This is a retrospective case study of collective food poisoning. The consulted files include data 

relating to the number and characteristics of intoxicated persons in the study area, the seriousness of the 

cases (hospitalization, death), food and germ in question, and the factors that promote such an outbreak. 

The results show that, between 2001 and 2018, 43 outbreaks of TIAC were notified in the province of 

Kenitra, involved 367 patients (69 hospitalized and 2 deaths). The gender distribution of our sample shows 

a female predominance (sex ratio M/F = 0.65) with significant difference (p <0.01) (60.66% F; 39.34% M), 

and the age groups varied from 5 to + 30 years old of which 71.39% are under 25 years old. 

 
 
 

1 INTRODUCTION  
Collective food poisoning (TIAC) is frequent and 
sometimes serious. They represent a real public health 
problem and therefore, are included among the 
transmissible diseases with mandatory notification. This 
is a frequent phenomenon in collective catering. In fact, 
according to the National Institute for Public Health 
Surveillance (InVS,) in 2009, 68% of TIACs occurred in 
collective catering, of which 12% occurred in schools 
[1]. TIAC is a public health emergency requiring rapid 
investigation in order to initiate control measures and 
make recommendations to prevent recurrence. 
According to the WHO report (2015), the estimation of 
the global burden of disease from foodborne illness 
ranked first from 31 foodborne agents (bacteria, viruses, 
parasites, toxins and chemicals). 
In Morocco, TIAC represents 11% of total poisoning. 
More than 90% of TIAC are of bacterial origin. A sharp 
decrease in chemical poisoning and a gradual increase in 
TIAC over the past ten years have been observed. In 
fact, the number of cases and episodes of TIAC from 
1996 to 2001 has doubled [2]. 
1.1 Methods of monitoring 
A focus of collective food poisoning is defined by the 
occurrence of at least two grouped cases, with a similar 
symptomatology, generally digestive, the cause of which 
can be attributed to the same food origin [3] [4]. In cases 

where the epidemic occurs in a school, at work, as well 
as in restaurants or fast food shops, the managers are 
required to report urgently the epidemic. They are also 
expected to collaborate in measures to investigate and 
control the epidemic. When an outbreak of TIAC occurs, 
it is an emergency, which allows: 
-Urgent care for those affected (clinical aspect), 
-Immediate epidemiological investigation of the 
incident. 
-Strengthening prevention measures in collaboration 
with local authorities and ONSSA (National Office for 
Food Safety). 
The geographical distribution (figure 1) of reported 
incidents of TIAC shows that all regions of Morocco are 
concerned by this problem with a significant difference 
in reporting between regions [5]. 

 
Figure 1: Distribution of the number of TIACs 
confirmed by region in Morocco (2008-2012) [5]. 
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2 METHODS 

2.1Type and period of the study  
This work is a comprehensive retrospective 
investigation. 
2.2 Studied Population  
This study has targeted persons between 5 and 75 years 
old, and both gender. 
2.3 Case definition  
In a TIAC, it is important to establish a case definition 
that includes; a notion of the incubation period, clinical 
symptoms, and epidemiological link. Based on this, the 
type of agent suspected and the stage of clinical 
development of the patients, the number of patients to be 
sampled to search for the pathogen will be defined. 
Sampling from patients, meeting the case definition, may 
however be carried out systematically in the following 
situations: 
-As long as the pathogen is unknown in the context of an 
active TIAC (appearance of new cases) and prolonged 
(ascending phase of the epidemic curve): 

• In the event of severe symptoms, 
• If the cases do not appear to be linked by a 

common exposure. 
-Once the pathogen is identified, the public health 
management of TIAC no longer requires the collection 
of patients’ samples. In fact, the responding to a 
probable case definition (clinical signs and 
epidemiological link) is sufficient. The indication for the 
sample will then be based on a clinical and therapeutic 
need. 
2.4 The inclusion criteria 

Anyone presenting clinical signs of the gastrointestinal 
type are included in this study. The data collection 
method is based on the study of cases expressed and 
returned in Kenitra Province. The files consulted include 
data relating to the number and characteristics of the 
people affected, the seriousness of the cases 
(hospitalization, death), the food in question, the germ in 
cause, and the factors that promote such outbreaks. 
2.5 Data analysis 
The study population was described in terms of age, sex, 
disease, clinical signs, and evolution. After determining 
the set of variables, the data was entered into a 
computerized database. The obtained database was 
analyzed with Excel and EPI-info7. 
 

3 RESULTS 
 3.1 Annual change 
Between 2001 and 2018, 43 outbreaks of TIAC were 
notified in the province of Kénitra, infecting 367 patients 
(69 hospitalized) and 2 deaths. Analysis of the curve 
(Figure 2) shows a considerable decrease in cases of 
TIAC, particularly in 2008 and 2014 with 0 victims. This 
can be explained either by the absence of TIAC or by 
under notification. However, the year 2015 was an 
exception, even if the number of outbreaks does not 
exceed a single declaration; a very remarkable number of 
intoxicated people (98 cases) has recorded during this 
year. This is mainly linked to a collective intoxication of 
a group of children in a school canteen in Sidi Boubker 
L'Haj. 
 
 

 
Figure 2 Evolution of reported TIACs according to year 
of study (2001-2018) in the province of Kenitra 
3.2 Gender Distribution 
The distribution of the sample by sex (Figure 3) shows 
that 60.66% of affected people are female and 39.34% 
are male with a sex ratio (M / F) of 0.65 and a significant 
difference (p <0.01 ). 
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Figure 3: Gender distribution during the study period 
(2001-2018) in the province of Kenitra 
3.3 distribution according to gender 
According to figure 4, there is a clear increase in the 
number of foodborne illness cases in the (5-10) age 
group, followed by the (10-15), (15-20), and then (20-
25) age groups, and clear decreases in the other age 
groups. The most vulnerable age group is the (5-25) 
years since 71.39% of the intoxicated are under 25 years. 
Age groups show the majority involvement of the 
working population including children, adolescents, and 
adults. On the other hand, the category of lower risk is 
those who are over 30 years old. 
 

 
Figure 3: The age distribution of TIACs according to the 
study period (2001-2018) in the province of Kenitra 
3.3 Distribution by environment 
The percentage of food poisoning cases recorded in rural 
areas is lower compared to those reported in urban areas. 
Figure 5 shows that 41.14% of food poisoning cases 
occur in rural areas, and 58.86% in urban areas (p<0.01). 

 
Figure 4: Distribution of TIAC occurrence according to 
the environment (rural/urban) during the study period 
(2001-2018) in the province of Kénitra 
3.4 Distribution according to the place of 
intoxication 
Taking into account the places of onset of intoxication, 
the results showed that 34.72% of cases had occurred in 
family homes, 30% in canteens, 10% in street vendors, 
6.39% in pastry shops in restaurants, 5%, 3.30 % in 
grocery stores and 2% in dairy (Figure 6 and Figure 7). 
 

 
Figure 5: Distribution by place of onset of intoxication in 
the province of Kenitra (2001-2018) 

 
Figure 7: Distribution according to the place of 
occurrence of intoxication in the province of Kenitra 
(2001-2018) 
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3.5 Distribution according to clinical symptoms  
The analysis of different clinical symptoms appeared in 
recorded cases (Figure 8), few minutes after poisoning, 
has shown two different groups:  
3.5.1 Simple cases 
The subjects seen in consultation presented trivial 
digestive disorders made up of 321 cases of vomiting, 

302 cases of abdominal pain, 132 cases of diarrhea, 127 
cases of headache, and 107 had a fever. 
3.5.2 Sever cases 
They represent 18% of the intoxicated subjects, 36 cases 
presented with itching, 24 cases with tingling, 14 cases 
presented with jaundice, 7 with visual disturbances, two 
cases with delusions, and two cases went into a coma. 
 

 
Figure 8: Distribution according to clinical signs in the 
province of Kenitra (2001-2018) 
3.6 Distribution according to suspect food 
Most of the foodborne outbreaks were due to the 
consumption of mixed meals (53.85%). According to our 
results, fish is the food that causes the most cases, up to 
154 cases (27.85%), followed by meat and poultry dishes 
in 79 cases (14.29%), 60 cases (10.87%) consumed milk 
and its derivatives and 8.14% (45 cases) ate snails (Table 
1). 
 

 
Figure 9: Distribution according to suspected food in the 
province of Kénitra (2001-2018) 
3.7 Distribution according to causal agent 
The etiological agent responsible for the notified TIACs 
is confirmed by human samples (stool, blood, and 
others) in addition to clinical and epidemiological data. 
In our study, the pathogenic agent involved in the 
occurrence of foodborne outbreaks was not identified in 
most of the recorded cases, and remained undetermined 
in the majority of cases (90.70%). While only 9.30% 
were determined, probably due to the absence of control 
dishes at the time of the occurrence of foodborne 

outbreaks, or by the refusal of patients to undergo 
testing. In the 9% of cases where the causal agent is 
known, 50% of the intoxications were due to food 
contaminated by pesticides, 25% by salmonella, and the 
two deaths were contaminated by a toxin. 
Table 1: Distribution according to suspected food in the 

province of Kenitra (2001-2018) 
3.8 Distribution according to the evolution 
The evolution of the state of health of the intoxicated 
persons is generally favorable with a frequency of 
99.46%. However, it is important to note that a rate of 
0.55% concerns the two deceased persons. 

4 DISCUSSION 
4.1 Annual recurrence  
The scatterplot analysis (Figure 10) shows that between 
2001 and 2018, the number of outbreaks of TIAC has 
slightly decreased according to the years (r= -0.25; 
p=0.3), this may be related to health education, and 

Suspect Foods Percentages (%) 
Egg-based  3.62 

Meat and poultry  14.29 
Fish  27.85 
Seafood  2.53 
Milk and its derivatives  10.85 
Cakes and pastries  4.34 
Fruits and vegetables  7.23 
Pasta, couscous and tagines  6.33 
Legumes  0 
Starchy  1.63 
Drinks  4.7 
Snails 8.14 
Others 8.5 
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citizen awareness, or by the loss of epidemiological 
information and underreporting of cases. 

 
Figure 10 : Annual distribution of TIAC in Morocco 
In addition, it is important to note that collective food 
poisoning (TIAC) is clearly under-reported in Morocco 
as in other countries of the world [6,7]. Since the 
Moroccan population is not aware of the risks of TIAC, 
they are declared only if they worsen. Therefore, we can 
estimate 10 cases for each statement [8]. 
4.2 Distribution according to gender 
Food poisoning affects both sexes randomly because 
they have the same diet. In our study we noticed that the 
female is largely the most affected than the male with a 
significant difference (p <0.01). Similar results were 
found by Belomaria (2017) [6] and Karsen (2019) [9] for 
foodborne botulism, by Nüesch-Inderbinen (2015) for 
Salmonella enterica [10], and by Patrick (2018) for 
Campylobacter infection [11]. This is possibly due to the 
fact that women are more numerous during an incidence 
of TIAC (98 women poisoned in a canteen). Studies 
have shown that the female has an increased risk for 
complications of E. coli O157 C infection, although 
others have not found an association [12] [13]. In 
addition, the proportion of illness in female patients 
could be related to gender-specific food preferences [14], 
but it is not known whether these explanations are 
adequate. Indeed no one is immune to foodborne illness 
[15]. 
4.3 Distribution according to age 
The TIACs reported in Kenitra Province mainly concern 
young population including children and adolescents 
(under 20). It is the age group that ignores hygiene 
measures outdoors and increase the probability of their 
food contamination and thus extremely vulnerable to 
food and water-borne diseases [15]. While adults group 
(over 20 years) including students and employees, is 
characterized by its active nature thus undergoing 
profound and rapid change in lifestyle and eating 
behavior. In fact, street food is ubiquitous in the city, and 
sometimes of sub-optimal nutritional and hygienic 
quality, it is nevertheless convenient and above all 
inexpensive [16].  
4.4 Distribution according to the place of 
occurrence of the intoxication and the food 
incriminated 

In the majority of TIACs, the mode of contamination 
remains unclear, several hypotheses are plausible. This is 
most often the suspicion of a recent meal whose 
preparation or preservation process has failed. 
The risk of foodborne illness is more severe in low- and 
middle-income countries where it is associated with 
preparing food with unsafe water, poor hygiene, poor 
preparation and storage conditions, low levels of literacy 
and education, and insufficient food safety legislation 
and enforcement [6]. 
Our study revealed that the majority of TIACs are 
associated with family meals followed by those 
occurring in canteens. This finding is consistent with 
previous reports that TIACs occurred in the family home 
[7]. 
During 2001-2018, the most suspected food products 
were fish products (27.85%), followed by meats and 
poultry (14.29%), then dairy products (10.85%) and then 
snails (8.14%) however, the study of Belomaria at the 
Kenitra level (2017) revealed that the most frequent 
foods in question were vegetables and fruits, milk and 
dairy products, fish, poultry and eggs, and snails [6]. 
Other national studies have shown that dairy products 
lead the way in food poisoning [15,17]. However, no 
food is spared from causing food poisoning. 
According to the obtained results, we were able to 
distinguish four main places, the family environment 
with a percentage of (30%) followed by canteens (10%), 
in third place is the street vendors (6.39%) then the 
pastry shops (5%) the last three areas are very frequented 
by schoolchildren, students, and workers (in general the 
young and active population). Our results are similar to 
those found by Belomaria (2017) [6]. This can be 
explained by inadequate hygiene practices, both in the 
handling and maintenance of food in the home. Among 
which stand out: 

� Inadequate refrigeration, 
� A longer delay between food preparation and 

consumption; 
� Housewives who suffer from infections and handle 

food; 
� Insufficient warming; 
� Maintaining prepared foods in unsuitable places 

and / or at temperatures favorable for microbial 
growth; 

� Consumption of raw foods at high risk or contain a 
contaminated ingredient; improper cleaning of 
kitchen tools; 

� Household equipment (refrigerator, stove, 
microwave, kettle, among others) [18].  

 4.5 Breakdown by symptoms and causative 
agent 
In the event of food poisoning, a clinical sign is not 
sufficient to confirm the disease, especially when it is as 
little specific as fatigue, malaise or headache [19]. It is 
most often a set of symptoms, such as gastrointestinal 
symptoms (Stomach pain; Diarrhea; Nausea and 
vomiting; Fever; Headache; Fatigue ...) [20]. Rarer, but 
more worrying, neurological symptoms may be 
indicative of botulism or neuromeningeal listeriosis [21]. 
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In our study, we observed a predominance of digestive 
signs (vomiting, abdominal pain and diarrhea) followed 
by headaches and fevers, results consistent with those 
found in Morocco in the former Gharb Chrarda Bni Hsen 
region [22] and in France in the Armies [23]. 
The causative organism could not be determined in about 
91% of cases and the causative agent could only be 
identified in 9% of cases. Similar results were found in 
other region of Morocco. On the other hand, the agent 
was identified in 71% in the ex-region Gharb Chrarda 
Bni Hsen [22] and in 26.5% of cases in France [24]. As 
one of the Notifiable diseases, TIAC is clearly under-
reported or under-identified [25]. 
The identification of the causative agent of the notified 
TIAC is carried out by samples of human origin (stool, 
blood and others) or from contaminating food in addition 
to clinical and epidemiological data. Our results show 
that among the 9% of the identified causes [26], we 
found that 50% of the TIAC are due to food 
contamination by pesticides followed by salmonella, and 
toxins that caused the two recorded deaths. According to 
DELM, 33% of the results found are due to salmonella, 
and in a study conducted in Qassim province, Saudi 
Arabia, the most common causative agent was 
Salmonella [27]. In the former Gharb Chrarda Bni Hsen 
region 72% of cases are Staphylococcus aureus [6]. In 
the Gharb region, salmonellosis mainly due to 
contamination of food of animal origin is rare in favor of 
contamination from water (fruit, vegetables, milk, etc.). 
The Sebou basin is known for its pollution upstream and 
its impact on agriculture downstream. 
4.6 Distribution according to changes in the 
state of health of patients 
During the period of our study and at the level of the 
province of Kenitra, and according to the severity of the 
reported cases, 80% corresponded to outpatients, 18.8% 
were hospitalized and 0.54% had died following the 
ingestion of toxins. The evolution of the state of health 
of patients is generally favorable (99%), and this is 
consistent with another study [18]. However, it is 
important to note that this type of poisoning can be fatal 
[28]. 

5 CONCLUSION 
The present study allows to have a general picture of this 
morbidity at the provincial level, between 2001 and 
2018. In fact, the number of TIAC outbreaks decreased 
slightly over the last years, this may be related to health 
education, and public awareness, or by the loss of 
epidemiological information and underreporting of 
cases. 
 Despite the thousands of cases that go unnoticed 
because not all of them are notified to the health 
authorities, and although foodborne illnesses can be 
serious or even fatal, less severe cases often go 
undetected by routine surveillance. This type of 
poisoning is more frequent in young age categories 
including children over 5 years old, adolescents and 
young people who represent almost 70% of all recorded 
cases. Regarding the place of residence of intoxicated 
people, the majority come from urban areas; this is 

explained by the spread of collective catering and fast 
food. In rural areas, the population most often resorts to 
self-medication. Among the foods incriminated are fish, 
followed by meat and poultry dishes, then milk and its 
derivatives. The presence of food contaminants, whether 
they are poisonings or bacterial or parasitic infections, or 
a combination of the two (poisoning-intoxication), is 
very common and mainly affects social groups with few 
resources. 
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