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Chapter 1 : General introduction

Introduction 	
Food hygiene and food safety are essential aspects of everyday life. Indeed, individuals are exposed to food consumption at various times of the day, whether at home, at work, or in food service establishments. Therefore, it is crucial to ensure that food is prepared and handled under optimal sanitary conditions in order to prevent any risk to human health.
Food hygiene encompasses several aspects, including the cleanliness of premises, equipment used (such as kitchen utensils), and food handlers’ hands, as well as compliance with standards related to food preparation, preservation, and transportation. Food safety, on the other hand, aims to prevent food contamination by various types of hazards through the implementation of control measures and strict adherence to applicable regulations.

1. Definitions

1.1. Food Security
Since the 1970s, the concept of food security has undergone several transformations. Initially focused solely on global and national food availability, it expanded during the 1980s to include issues of access and inequality. From the 1990s onward, it integrated qualitative dimensions (nutrition and food safety) as well as temporal aspects (stability), refining the scale of analysis down to the individual level. Today, the concept also encompasses the social and environmental sustainability of food systems, as well as efforts to address emerging forms of malnutrition.
Therefore “Food Security” meaning refers to a socio-economic concept related to general access to food. According to the internationally recognized definition adopted at the 1996 World Food Summit, “Food security is defined as a situation that exists when all people, at all times, have physical, social and economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life”
Four dimensions of food security have been identified, all of which must be simultaneously fulfilled:
· Availability: Refers to the presence of sufficient quantities of food supplied through domestic production, food stocks, trade (imports), or food aid.
· Access: Household food security depends not only on availability but also on the ability of individuals and households to obtain appropriate food through adequate economic resources (income, purchasing power) and physical resources (infrastructure and markets).
· Utilization: Refers to the human body’s ability to make full nutritional use of the food consumed, which requires an adequate diet, safe drinking water, proper sanitation, and appropriate healthcare.
· Stability: Refers to the ability to maintain consistent access to sufficient food over time. Factors such as climate conditions, political instability, and economic constraints may compromise this stability.

1.2. Food Safety
Its meaning refers to the assurance that food will not cause harm to the consumer when it is prepared and/or consumed according to its intended use.
To ensure food safety, a set of standards and good practices must be followed throughout the entire food chain.
The basic principles of food safety are commonly referred to as the “4 Cs”:
· Clean: Wash hands, food contact surfaces, and food products.
· Cook: Cook food thoroughly at appropriate temperatures to eliminate pathogenic microorganisms.
· Chill: Store food at appropriate low temperatures to inhibit microbial growth.
· Cross-Contamination (to avoid): Prevent the transfer of microorganisms between raw and cooked foods.

1.3. Food Hygiene
Food hygiene is defined as “all conditions and measures necessary to ensure the safety and suitability of food at all stages of the food chain” (Codex Alimentarius).
Food hygiene therefore represents both a means and a result:
· Means: It refers to the set of professional practices that contribute to maintaining food-processing establishments under appropriate hygienic conditions.
· Result: It reflects the sanitary quality of the food products manufactured.
Food hygiene is thus the essential tool for ensuring food safety.

Core definitions for food hygiene and safety
The following terms constitute the fundamental vocabulary for mastering food safety. Their precise understanding is required for hazard analysis, HACCP implementation, and crisis management.
· Food suitability: Assurance that food is acceptable for human consumption according to its intended use.
· Food handler: Any person who directly handles packaged or unpackaged food, as well as equipment, utensils, and surfaces that come into contact with food, and who is therefore required to comply with food hygiene regulations.
· Step: A point, procedure, operation, or stage in the food chain, from primary production to final consumption.
· Contaminant: Any biological, chemical, or physical agent, foreign matter, or other substance not intentionally added to food, which may compromise food safety or wholesomeness.
· Contamination: The introduction or presence of a contaminant in a food or food environment.
· Cross-Contamination: The transfer of harmful microorganisms, chemical contaminants (including allergens), or foreign material from a contaminated source (e.g., raw food, surfaces, equipment) to a food product.
· Hazard: A biological, chemical, or physical agent in food, or condition of food, with the potential to cause an adverse health effect.
· Risk: A function of the probability and severity of an adverse health effect occurring, resulting from exposure to a hazard.
· Hazard analysis: The process of identifying and evaluating potential hazards associated with each step of food production and assessing their significance for food safety.
· Cleaning: The removal of soil, food residues, dirt, grease, or other undesirable matter from surfaces.
· Disinfection/Sanitization: The reduction, by means of chemical agents and/or physical methods, of the number of viable microorganisms on surfaces or in water to a level that does not compromise food safety.
· Traceability: The ability to follow the movement of a food product and its ingredients through all specified stages of production, processing, and distribution.
· Codex Alimentarius: The collection of internationally adopted food standards, guidelines, and codes of practice established by the FAO and WHO. It serves as the key global reference for food safety and forms the scientific basis for many national and European regulations.

2. Food Hazards
On a daily basis, humans consume a wide variety of foods to meet their nutritional needs. However, it is essential to recognize the potential risks that may adversely affect health. Food commodities may indeed present hazards, such as pathogenic microorganisms, chemical agents, or allergens, which can cause serious foodborne illnesses.
2.1. Definition of a hazard
According to the Codex Alimentarius, a hazard is defined as “a biological, chemical, or physical agent in food, or a condition of food, with the potential to cause an adverse health effect.”
Some hazards and risks may be considered natural, whereas others result from human activities, including food processing technologies, culinary practices, and chemical synthesis.

2.2. Types of hazards
Hazards may be classified according to their clinical effects:
· Acute effects: Adverse effects that occur within a short period, generally within 24 hours.
· Subacute effects: Adverse effects that manifest within several days, typically within one week.
· Chronic effects: Adverse effects resulting from long-term exposure, lasting longer than one week.
From a broader perspective, the numerous food hazards identified today are also classified according to their origin:
· Biological hazards
· Chemical hazards
· Physical hazards
 
3. Epidemiology and health, sanitary, and economic impacts of foodborne diseases
Modern food systems, which are increasingly complex and globalized, generate new risks to public health. Understanding the epidemiology and consequences of foodborne diseases (FBDs) is therefore essential for all food safety professionals. This analysis highlights health and economic implications that go far beyond occasional food poisoning incidents.

3.1. Epidemiology of foodborne diseases

3.1.1 Global burden
· Global data: According to the World Health Organization (WHO), approximately 600 million people fall ill each year after consuming contaminated food, resulting in 420,000 deaths annually. These figures are likely underestimated due to insufficient surveillance systems in many regions.
· Geographical distribution: The burden of foodborne diseases is unevenly distributed worldwide. Low- and middle-income countries are disproportionately affected, mainly due to differences in public health infrastructure, food control systems, and access to safe drinking water.

3.1.2 Vulnerable populations and risk factors
· High-risk groups (YOPI):
· Children under 5 years of age (approximately 40% of the global burden)
· Elderly individuals
· Pregnant women
· Immunocompromised persons

· Aggravating factors:
· Rapid urbanization and increased consumption of ready-to-eat and prepared foods
· Unsafe food handling and consumption practices
· International travel

3.1.3. High-risk foods
For effective food safety management, it is essential to classify foods based on their potential to support the growth of pathogenic microorganisms.
· Potentially hazardous foods (PHFs):
These are foods that require strict time-temperature control because their intrinsic characteristics favor rapid microbial growth and toxin formation. PHFs are found in various kinds of food commodities. These foods typically contain moisture with water activity above 0.85, are rich in protein, and have a pH level ranging from 4.6 to 7.5.
Examples:
· Meat, poultry, and game (raw or cooked), and processed meats
· Eggs and egg-based products
· Milk and dairy products
· Fish and seafood (raw or smoked)
· Soups, sauces, and broths
· Prepared meals and mixed salads
· Fresh fruit and vegetable juices
· Pre-cut fruits and vegetables (e.g., melons, leafy salads)
· Raw sprouts (alfalfa, soybean, etc.)
· Fresh pasta, cooked rice, and cooked vegetables
· Canned foods that have not undergone sufficient heat treatment to achieve commercial sterility
· Non-Potentially Hazardous Foods (Non-PHFs) :
These foods generally do not require temperature control for safe storage, as they do not support the growth of pathogenic microorganisms due to one or more of the following characteristics:
· Low moisture content / low water activity (aᵥ): Limited availability of water for microbial growth.
· High acidity (low pH): Typically below pH 4.6, this inhibits the growth of most pathogenic bacteria.
· High sugar or salt content: Creates unfavorable conditions for microbial proliferation
· Important note: This classification does not imply that these foods are risk-free. They may still be initially contaminated and capable of transmitting foodborne illnesses, even if pathogenic microorganisms do not multiply during storage.

Examples:
· Dry pasta
· Bakery products and pastries without fillings (e.g., bread)
· Bottled water
· Vegetable oils and oils flavored with garlic or dried herbs
Important note: This classification does not mean “risk-free.” These foods may still be initially contaminated and capable of transmitting foodborne illness, even if microorganisms do not multiply in them.

3.2 Economic impacts

3.2.1 Direct and indirect costs
Foodborne diseases impose a substantial economic burden:
· Productivity losses: approximately USD 110 billion per year
· Healthcare system costs: hospitalizations, medical treatments, and laboratory analyses

3.2.2 Societal costs
· Productivity losses: an estimated USD 95.2 billion per year due to work absenteeism
· Impact on development: increased pressure on healthcare systems, trade restrictions, and negative effects on tourism and international trade
In some cases, a single hygiene failure may lead to business bankruptcy and job losses.

3.3 Legislative and regulatory impacts: Non-compliance with food safety regulations
· Administrative orders to comply, product detention, and seizures
· Financial penalties and judicial convictions of responsible parties
· Withdrawal of sanitary approval for establishments placing food products on the market
· [bookmark: _GoBack]Temporary or permanent closure of food establishments
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