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ABSTRACT 

Background: Collective foodborne illnesses (CFI) are a growing concern due to their frequent increase, public anxiety, 

potential health deterioration, and potential impact on a population's life prognosis. 

Aim: The objective of this research is to present the epidemiological profile of foodborne illnesses in the wilaya of Bechar 

over atwelve-year period.  

Methods: We conducted an epidemiological and retrospective study of poisonings recorded in southwestern Algeria during 

the period from 2013 to 2024, using data collected from the Directorate of Health and Population. 

Results: The commune of Bechar records half of the cases of CFI, the other most affected communes are Abadla (32%) 

and Beni Abbés (12.37%).Thus, significant fluctuations are recorded from one year to another, with a peak in 2024, where 

the incidence rate stands at103.12 cases per 100000 inhabitants.With a sex ratio M/F of 33.36, the male sex is predominant 

and associated with the age group between 16 and 35 years. The assessment of the severity of cases is based on the 

hospitalization rate of patients, which reaches82.70%, and the mortality rate, which is approximately0.2%. Minced meat 

tops the list of perishable food products incriminated with 96% of reported cases, followed by Cachir and cheese; with the 

exception of a single episode, the pathogen has not been identified in almost all cases. 

Conclusion: Food poisoning cases can be minimized by implementing preventive measures and increasing public 

awareness, promoting better hygiene standards and increased adherence to prevention recommendations. 
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1. INTRODUCTION 

 

Food provides pleasure and well-being, but it also poses health risks due to potential contamination by pathogens 

throughout production, processing, transport, and handling.The environment can play a role in food contamination; it is 

the cause of approximately 24% of global deaths(1).  Given its chemical complexity, food is particularly susceptible to 

contamination from both environmental and industrial origin (2). This complexity stems from various food components, 

processing methods, and contaminants such as heavy metals and pesticides, heightening food safety concerns. Effective 

risk assessment, management, and communication are essential. 

 

Foodborne infections can cause epidemics that are challenging to manage and may be classified as emerging diseases. They 

may even be involved in a malicious situation (3). Food poisoning, a common foodborne illness, results from consuming 

food contaminated by pathogenic microorganisms, their toxins, non-microbial agents, or chemical toxins (4). This acute 

poisoning is characterized by multiple symptoms, primarily affecting the digestive system, from the same contaminated 

food source.The most common clinical manifestation of foodborne illnesses includes transient gastrointestinal symptoms 

like nausea, vomiting, diarrhea, abdominal cramps, and stomach pain (5). Additionally, food toxicity can lead to long-term 

illnesses such as kidney and liver failure, cancer, neurological disorders (6), and psychiatric disorders (7), significantly 

impacting disability and mortality. 

 

Foodborne illnesses (FBIs) are common and closely linked to community food hygiene. They represent a permanent threat 

to public health and socioeconomic development.Worldwide, approximately 600 million people fall ill annually from 

contaminated food, a significant issue also affecting Algeria (8). Foodborne illnesses are categorized as communicable 

diseases that necessitate mandatory notification to health authorities per the Ministerial Decree of November 17, 1990 (9). 

This framework demonstrates the authorities' dedication to collecting precise epidemiological data to track and reduce 

incidence, particularly during summer, when these illnesses pose a significant public health threat. 

 

Foodborne and waterborne diseases are notably more prevalent in Africa, where foodborne illness incidence and mortality 

rates are high (10). Developing countries face a fourfold higher risk of food poisoning compared to developed nations(11), 

attributed to weaker public health systems. In Algeria, the National Institute of Public Health (12) reported a nearly 

doubling of collective food poisoning cases from 12.73 to 23.64 per 100,000 inhabitants between 2022 and 2024. 

 

Food poisoning significantly risks consumer health, motivating a study to define the epidemiological profile of collective 

food poisoning cases in Bechar over twelve years. The study aims to reduce morbidity and mortality associated with this 

issue and to identify related risk factors, utilizing a survey of the Directorate of Health and Population of Bechar's archives. 

 

2. MATERIALS AND METHODS 

 

The objective of this study is to study the risk of foodborne illness in the population of Bechar through a retrospective, 

descriptive epidemiological investigation of foodborne illness cases recorded in the province of Bechar over a period of 12 

years and to formulate recommendations based on scientific evidence for CFI surveillance and prevention. 

In this study, after reviewing and analysingCFI files, we aim to answer the following questions: 

• What is the prevalence of foodborne illness in the province of Bechar? 

• Which age groups are most affected in the population? 

• What is the most critical time of year and requires more precautions? 

• What are the most implicated foods in CFI? 

• What are the most common germs? 

• What are the most common outbreaks?  

• What are the factors that cause foodborne illnesses? 

 

Study methodology: 

Data collection 

This study was conducted by processing data collected from the Department of Health and Population (DHP) of the 

Bechar Province during a period from January 1, 2013, to December 31, 2024. The DHP provided us with statistics based 

on reports of cases of collective foodborne illnesses in the province. 

 

Study variables 

The files consulted include data allowing the analysis of several epidemiological parameters, such as: 

- Geographic distribution (municipalities). 

- Temporal distribution (annual). 

- Number and characteristics of the poisoned patient (gender, age) 

- Characteristics of the food in question (product family) 
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- Severity of cases (type, progression and clinical signs, hospitalisation, death) 

- Factors contributing to GIAC (causative germ or pathogen) 

 

Data processing and analysis 

We performed statistical data processing and analysis using Microsoft Office Excel 2019. The results were compiled and 

presented in the form of tables and histograms. 

 

General information on the wilaya of bechar 

Geographic location 

The Wilaya of Bechar is considered the largest wilaya in southwestern Algeria, with an area of 161,400 km2, ranking 6th 

overall among the country's wilayas. The vastness of the territory and the dispersion of its populations increase the distances 

between localities. It is located in the western Algerian Sahara, bordered to the east by the wilaya of El Bayadh, to the west 

by the Kingdom of Morocco, to the north by the wilaya of Naama, and to the south by the wilayas of Adrar and Tindouf. 

 

Demographic distribution 

The population of the entire wilaya was estimated at 267,308 inhabitants in 2014, then increased to 353,591 inhabitants in 

2020, with a density of 2.19 inhabitants/km². 

 

3. RESULTS  

 

Geographic distribution 

Analysis from 2013 to 2024 indicates that collective foodborne illness cases were reported in only 8 out of 21 

municipalities, with a total of 1170 cases (figure 1). The study indicates that CFI rates vary significantly across 

municipalities, cases of CFI are more frequent in the commune of Abadla with 1761 cases per 100,000 inhabitants, followed 

by the communes of Beni Abbès and Bechar with 902 and 304cases per 100,000 inhabitantsrespectively.The lowest 

notification rates are noted in Kerzaz and Tabelbala, at 125.44 and 103.44 cases per 100,000 inhabitants, respectively. 

 
 

Figure 01 Distribution of foodborne illness cases by municipality 

 

During the study period, comparisons were made with national incidence rates of collective foodborne illness (according 

to data published by the National Institute of Public Health from 1993 to 2023), foodborne illnesses in our region reached 

very high rates: 164.45 cases per 100,000 inhabitants versus 250.43 cases per 100,000 inhabitants. 

 

Temporal distribution 

During the first five years of the study, the incidence of CFI at the wilaya level was higher than that at the national level, 

and the reverse was true for the following five years (figure2).  
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Figure 02: Changes in the annual incidence of CFI at the national and regional levels during the period from 2013 

to 2023 

 

According to the annual trend in foodborne illness incidence in the province of Bechar, significant fluctuations in foodborne 

illness rates are observed from one year to the next. Four epidemic waves were recorded: the first was noted in 2014 with 

an incidence of 55.86 cases per 100,000 inhabitants; the second peak occurred in 2017 with a frequency of 73.43 cases per 

100,000 inhabitants, and in 2022 and 2024, the number climbed again, with 25.68 and 250.38 cases per 100,000 inhabitants 

respectively, continuing the trend observed before the emergence of the Covid-19 pandemic. 

Due to lack of data, the study of the following parameters only covers the last five years. 

 

Demographic distribution 

Gender 

Regarding general data, the distribution of CFI cases by sex, analysis of the distribution of cases by sex reveals that the 

number of CFI incidents reported among men was 466, representing 97. 08%, while among women it was 14 cases, 

representing 2.91%. Males predominate, with an M/F sex ratio of 33.36. 

 

Age group 

According to figure 03, the age group between 16 and 20 years is the most affected by CFI, followed by the age groups 21-

25, then 31-35, with clear decreases in the other age groups.  

 
 

Figure 03: Distribution of CFI by Age Group 

 

The most vulnerable age group is 16-35 years, with 76.45% of those poisoned being between 20 and 40 years old. On the 

other hand, the lowest-risk category is those under 10 years old, and those over 40 are less affected. 
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Severity of cases 

The severity of CFI is generally assessed based on the hospitalisation rate and associated mortality. Therefore, this research 

involved 397hospitalised patients out of a total of 480 patients, which represents a hospitalisation rate of 82.70%. In 

addition, one death was recorded, which corresponds to a case fatality rate of 0.2%. 

 

Incriminated foods 

Figure 04 shows the distribution of cases of foodborne illness by suspected food. It highlights five types of suspected food 

in reported cases of foodborne illness, the most significant of which is minced meat, accounting for 96% of reported cases, 

followed by Cachir and cheese. Drinking water accounted for the lowest number of cases (0.41%).  

 
 

Figure 04 Distribution by Incriminated Food 

 

Clinical signs 

Common symptoms of gastrointestinal disturbances in poisoned individuals include acute gastroenteritis, abdominal colic, 

vomiting, and diarrhea, with some patients also experiencing asthenia and headaches, depending on the cause. 

 

Causative agent 

In the Bechar province, DHP statistics indicate that, with the exception of a single episode, the pathogen was not identified 

in any all-other recorded episodes, where the laboratory was able to identify coagulase-positive Staphylococcus 

aureus.Although microbiological food testing can identify specific germs, most have not been confirmed in this study due 

to the unavailability of control dishes and insufficient laboratory resources. 

 

4. DISCUSSION 

 

Examination of the regional epidemiological profile shows significant variations in food poisoning cases, linked to control 

challenges and potential underreporting. This raises concerns regarding food safety and security, which are tied to the 

efficiency of agri-food systems. Underreporting often stems from public and medical personnel's lack of awareness, causing 

patients to delay reporting until symptoms worsen. 

 

The issue of misjudging food poisoning cases persists even in developed countries. In Belgium, food poisoning surveillance 

focuses on selecting outbreaks that are widespread, those originating from restaurants, or those linked to social events (13). 

The number of food poisoning cases reported depends on stakeholder collaboration and patient cooperation.Underreporting 

and varying reporting methods and diagnostic techniques across countries complicate the comparison of food-related 

disease incidence rates, particularly in developing nations where these may be lacking (14). 

 

Some Gulf regions experience higher rates of foodborne and waterborne diseases, attributed to varying regulatory 

standards, local enforcement, educational programmes, and surveillance systems, along with adverse environmental and 

economic conditions (15). 

 

Enhancing organisation and coordination among health institution stakeholders is crucial for effectively detecting, 

reporting, identifying causative agents, and tracing the origins of foodborne illnesses. 

 

Between 2013 and 2017, the incidence of CFI in Algeria rose annually, peaking in 2017 at 23.03 cases per 100,000 people. 

From 2018 to 2020, a downward trend was observed. However, 2023 marked the highest number of food poisoning 

incidents reported since mandatory reporting began in 1990, following low rates during the Covid-19 pandemic years of 
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2021 and 2022. In response to the pandemic, Algeria enforced health measures, including social distancing and lockdowns, 

disrupting many commercial activities and contributing to food poisoning cases. The surge in reported incidents post-

pandemic is attributed to enhanced epidemiological investigation efforts by the Ministry of Health. 

 

This difference in frequency between the sexes regarding food poisoning is likely attributed to the location of occurrence, 

with all cases recorded outside of family homes and women visiting restaurants infrequently. 

 

In the Kenitra region of Morocco, 39.34% of poisoned individuals were female and 66.66% were male (16), similar results 

are found during the period 2011 to 2020 in the wilaya of Tlemcen (17). however, several epidemiological studies carried 

out in the wilayas of northern Algeria have shown that both sexes are affected at very similar rates and found no difference 

between the number of cases reported in men and those reported in women, including the wilaya of Tiaret (18), Bouira(19), 

Ain Temouchent (20), and Djelfa (21). This may be due to lifestyle, where the trend over the last decade has been toward 

restaurants instead of home cooking. 

 

The majority of foodborne illnesses are reported in the working population, particularly among adults under 40 years of 

age, who frequent restaurants and consume dishes prepared under poor hygienic conditions. In contrast, the 0-10 age group 

experiences fewer foodborne illnesses, likely due to stringent monitoring of the food intended for them. 

 

Our findings are closely consistent with studies carried out in the wilayas of Djelfa(21), Tlemcen (survey from 2011 to 

2020)(17) and El Oued (22), which showed that the most affected age group is between 20 and 44 years old. 

 

Our hospitalisation results are significantly higher than those reported in Bouira Province (19), where the rate was 16.31%. 

In Jijel Province (from 2015 to 2017) (23), the hospitalization rate was 18.8%. According to a study in Morocco, between 

2008 and 2017, the hospitalization rate was 32% and the mortality rate was 0.41%, the rate peaked in 2009 (1.04%) (24). 

In the wilaya of Bejaia, the results of a study over a period of 9 years (2007 to 2015) (25) show that the hospitalization rate 

is 4%, and no deaths were reported. The authors report that this rate is indeed low compared to the severity of the disease, 

but it is probably not to be underestimated, as hospitalized patients generally benefit from better exploration than non-

hospitalized patients. Results indicate that foodborne incident figures are not entirely accurate due to insufficient reporting, 

particularly regarding family environments. Many patients decline hospitalization and instead choose traditional treatments 

with medicinal plants. 

 

 

Minced meat is primarily linked to gastrointestinal upsets due to factors such as poor restaurant hygiene, high summer 

temperatures, and inadequate storage practices. Increased consumption of industrial meals and institutional catering 

necessitates regular monitoring of these establishments, especially those with prior gastrointestinal issues. Each reported 

case aids in preventing further outbreaks. 

 

Several studies corroborate our results, including research conducted in Tunisia (26), and in France (2022 statistics) (27), 

as well as statistics from the annual report on cases of food poisoning recorded in Quebec published by the Ministry of 

Agriculture, Fisheries and Food (MAPAQ) (28) who incriminated meat as the main contaminant with respective 

percentages of 30.9%,14%, and 29.5%. However, according to the results of the epidemiological study conducted in the 

wilaya of Bidjaia28, the foods most often implicated in CFI were: Drinking water (41%), followed by pastries. Our results 

are similar to those obtained in the province of Tlemcen(29), where investigations confirm that the main foods implicated 

in reported cases of foodborne illness between 2011 and 2021 were classified as follows: Meat and chicken were the main 

contaminated foods, accounting for 46.15% of reported cases. Pastries accounted for 27.7%, followed by other foods (dairy 

products, mayonnaise, cheese). 

 

The majority of food-related outbreaks stem from consuming meat, eggs, milk, and dairy products, which are primary 

sources of pathogens causing foodborne illnesses. Contamination often originates from animal-based raw materials infected 

with Salmonella or E. coli, or from environmental sources like Staphylococcus aureus (30). Poor hygiene practices, such 

as not adhering to food preparation and storage protocols, contribute to the risk, particularly when affected individuals 

handle food. 

 

Food poisoning diagnosis is uncertain due to imprecise symptoms like fatigue, headaches, and malaise (31). Clinical 

assessments of foodborne illness can be biased; thus, any suspicion should be treated as an emergency to prevent spread. 

The detection and reporting of foodborne outbreaks depend on the surveillance system's structure and elements, including 

case definitions, outbreak types, diagnostic techniques, and food analysis methods, along with standardized laboratory 

methods between public health and food safety domains (32).  

 

In 2015, the WHO indicated that more than half of the costs of foodborne illnesses stem from diarrheal diseases, affecting 
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550 million people and causing 230,000 deaths annually. Children are particularly vulnerable, with 220 million affected 

and 96,000 deaths each year, making them in epicenter of some epidemics. During the study, a 7-year-old child died after 

presenting diarrhea, vomiting, acute gastroenteritis, and abdominal colic. 

 

In Morocco, from 2008 to 2017, 80% of cases did not have an identifiable causative microbe, while 14% identified agents 

in food or human samples, with Salmonella, staphylococcus, and fecal coliforms being the most common pathogens 

detected30. 

 

In Morocco, out of 1,577 cases of CTI in 2001, 96 were directly linked to Salmonella, with another 259 likely attributed 

as such37. From 2001 to 2012 in the Gharb Chrarda Bni-Hssen region, foodborne illness pathogens were identified through 

human samples, revealing Staphylococcus aureus in 72% of cases and Clostridium perfringens in 28% (33). 

 

In a study from the Kenitra region of Morocco, 90.70% of cases did not have a determined causative agent 19. Poor hand 

hygiene in food contact can lead to contamination by pathogenic faecal microorganisms, potentially causing foodborne 

illnesses. Poor hand hygiene in food contact can lead to contamination by pathogenic faecal microorganisms, potentially 

causing foodborne illnesses. According to a survey conducted in Kasserine (Tunisia), the pathogens identified were strains 

of non-typhoidal Salmonella (S. typhimurium, S. enteritidis) and Staphylococcus aureus. He detected this pathogen in three 

outbreaks, while the presence of Salmonella was observed in seventeen of them (26). 

 

in France, between 2006 and 2008, cases of CFI for which the agent could be identified in the incriminated meal or in a 

biological sample constituted only 26.5%. In 36.5% of cases, no agent was found or investigated, and in 37% of outbreaks, 

there was only a suspicion of the causative agent, while cases of salmonellosis constituted nearly half (46.8%) of confirmed 

outbreaks, with S. Typhimurium accounting for 40% of outbreaks identified as being caused by Salmonella (34).  

 

The failure to identify the microorganism responsible for CFI stems from the medical biologist's lack of sufficient 

information or expertise, particularly concerning stool samples and key concepts related to foodborne infections (35). Due 

to the diversity of infectious agents and identification challenges, many toxic infections have unknown or presumed origins. 

 

5. CONCLUSION 

 

Food poisoning from microbial sources poses a significant public health risk, exacerbated by the agri-food sector's 

expansion and fast-food prevalence. A study analyzing data from southwestern Algeria (2013-2023) highlights trends in 

foodborne illness outbreaks, identifying implicated foods such as minced meat, Cachir, and cheese. Although reported 

cases of foodborne illness (CFI) have surged, many remain underreported, necessitating improved reporting and public 

awareness to enhance data accuracy and epidemic management. Effective identification and prevention depend on 

advanced monitoring and alert systems, favoring real-time response to outbreaks through rapid detection and predictive 

modeling. 
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