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the universal possibility of access to enough food to lead a dignified life. As mentioned
earlier, the two concepts are complementary to each other and represent two
different meanings of security: food security means the economic and social security
of availability of food supplies and food safety means the hygienic and sanitary security
of food supplies. In brief: Food security is a state of having a stable and sufficient or
adequate supply of food, while food safety simply means freedom from any hazards**>.
This commentary article briefly describes the global impact of food insecurity and
specifically discusses the issue of food safety and the importance of ensuring effective
food monitoring that avoids the presence of contaminants, which due to their ability
to bioaccumulate in the body, are detrimental to the health of the population from
birth through childhood and adolescence and into adulthood.

The global issue of food insecurity

Food insecurity affects 41 percent of the world's children. According to UNICEF,

the battle against hunger and malnutrition is not only fought in developing countries:
605 million children worldwide live in food insecurity, one in five in the U.S. and
England®**. The Goal of Ending Hunger by 2030 set by the WHO and UNICEF also
affects high-income countries. In fact, according to the Unicef Report "Prevalence
and correlates of food insecurity among children across the globe," food insecurity
continues to persist worldwide, regardless of the income category of countries.
UNICEF data provide an estimate of food insecurity among children under the age
of |5 through the "Gallup World Poll" (Gwp), a global survey that has also measured
the prevalence of moderate to severe food insecurity among the population since
2014 through the "Food Insecurity Experience Scale" (Fies) metric. Starting with a
concept of food security that refers quantitatively to sufficient availability of food and
qualitatively to satisfactory nutritional and hygienic levels of food, the survey examines
the responses provided by an adult in the household in which the child lives, which
are considered indicative of the child's food insecurity status. Overall, in the countries
covered by the survey, 4| percent of children under the age of 15 (605 million
children globally) live in a household where food insecurity is moderate or severe,
|9 percent (260 million) in a household in a state of severe food insecurity, and 45
percent (688 million children) in a household where, in the previous 12 months,
there was not enough money to buy food.The Table shows that among high-income
countries, it is Saudi Arabia, the United States and England that have the highest rates
of child food insecurity: 27 percent, 20 percent and |9 percent, respectively. In other
words, one in five children in these countries do not have access to food in sufficient



quantity and of satisfactory quality. In Japan, by contrast, only | percent of children

live in this condition. Among low- and middle-income countries, 38 have levels of child
food insecurity above 50 percent, stating that more than half of the children under the
age of 15 in these countries have problems accessing enough nutritious food. Ranking
first in terms of the number of children in this status is South Sudan (92 percent),
followed by Liberia (89 percent) and Haiti (80 percent).

Food safety: a global problem

The World Health Organization (WHO) pays special attention to food security and
safety, with respect to which it aims to facilitate prevention, detection and global
response to public health threats associated with unsafe products®**> WHO data
indicate that unsafe foods containing harmful bacteria, viruses, parasites or chemicals
cause more than 200 illnesses-ranging from diarrhea to cancers. About 600 million-
almost | in 10 people worldwide-get sick after eating contaminated food and 420,000
die each year, resulting in the loss of 33 million healthy life years (DALYs). Diseases
such as diarrhea are the most common of those from contaminated food, affecting
550 million people and causing 230,000 deaths each year. Children under 5 years of
age in particular suffer 40 percent of the damage from foodborne illness, with 125,000
deaths each year.

Access to sufficient quantities of safe and nutritious food is critical to sustaining

life- However, promoting good health, and nutrition and food security are linked.
Unsafe food fuels a vicious cycle of disease and malnutrition, particularly for the most
fragile part of the population that includes infants, young children, the elderly, and

the sick. Foodborne diseases hinder socioeconomic development by affecting health
systems and affecting national economies, tourism and trade. Food supply chains cross
multiple national borders. Good collaboration between governments, producers and
consumers helps to ensure food security is universally recognized as the determining
factor in solving this problem. However, this simple solution is poorly practiced due
to numerous political-economic issues that prevent open and effective collaboration
among stakeholders involved in public health assurance processes. The burden of
foodborne illness with respect to public health and well-being and the economy has
often been underestimated due to under-reporting and difficulty in establishing causal
relationships between food contamination and subsequent illness or death.

As the world's population grows, the intensification and industrialization of
agriculture and animal production to meet the growing demand for food create
both opportunities and challenges for food security. Climate change also affects food




security, where changes in temperature alter the security risks associated with food
production, storage, and distribution.

These challenges assign greater responsibility to food producers and handlers to
ensure food safety. Local incidents, according to WHO, can quickly evolve into
international emergencies due to the speed and range of product distribution.
Serious foodborne disease outbreaks have occurred on all continents in the past
decade, often amplified by global trade.

Unsafe food brings global health threats, endangering everyone and especially the
vulnerable part of the population. For example, each year 220 million children
contract diarrheal diseases and 96,000 die. Unsafe food feeds a vicious cycle of
diarrhea and malnutrition, threatening the nutritional status of the most vulnerable.
If food supplies are unsafe, people tend to switch to less healthy diets and consume
more "unsafe food" where health risks are chemical, microbiological and others.

Food can be contaminated at any point of production and distribution, and data
indicate that although food manufacturers bear the main responsibility, a large
percentage of foodborne illness incidents are due to improperly prepared food or at
home, in food service establishments or markets.

Food safety in the perspective of the European Union regulations

From an essential health perspective, food safety is understood as food and feed
hygiene safety from the perspective of integrated environmental supply chain'. In

the legal understanding, food is defined as any processed, partially processed, or
unprocessed substance or product intended to be ingested, or reasonably expected
to be ingested, by human beings?. However, the precise definition of food safety is still
not so unambiguous, and in the countries of the European Union (EU), the closest
notion is that of "food at risk," which is found to be covered in Article 14 of European
Regulation EC 178/2002%3.This regulation is a key reference for the evolution of food
law in Europe, as it introduces the general principles and requirements of food law,
which are monitored by the European Food Safety Authority (EFSA)?, also establishing
procedures in the field of food safety. The EFSA is responsible for the scientific
assessment of risks while decisions regarding their management are the responsibility
of European Union experts*.The regulations issued by the European Union**, plays a
priority role in food legislation which must be followed locally by the EU countries
and issues some specific principles including risk analysis. Risk analysis is a systematic
methodology for assessing the likelihood of occurrence of undesirable effects on



human health, associated with a specific type of food, in order to provide for the
adoption of effective and targeted measures with the aim of increasing the safety of
food use in adults and children. The EU pays close attention to the certification of
foods and their contents, both in terms of allergenic agents and as contaminants?”.

Food safety: the protection of children’s nutrition

Indeed, infants and children represent particularly vulnerable individuals with specific
nutritional needs closely related to their condition as growing and developing
organisms.The safety of food for consumption in infancy becomes imperative in

the face of the functional immaturity of organs and apparatuses that physiologically
characterizes this age group but exposes children to greater metabolic, biological
and toxicological risks®’. The child differs from the adult in terms of efficiency of
absorption mechanisms, different tissue compartmentalization, with higher percentage
of total body water, reduced efficiency of protein-binding mechanisms, immaturity
of enzymatic mechanisms and renal emunctory that condition a potentially greater
exposure to toxic contaminant metabolites from food. In addition, because food
consumption per unit body weight is proportionally higher in children, for the same
consumption, the risk of exposure to contaminants is higher than in adults®.

The quality of a food should be guaranteed from the field to the consumer.The phrase
"From farm to fork" encapsulates the spirit of regulatory and control intervention in
recent years: to ensure healthy and safe food throughout the production chain.The
invitation posed to parents is to read the labels placed on foods and always document
the origin of foods. The awareness that harmful and toxic substances, whether natural
or synthetic, may be contained in foods leads to a desire to use all available resources
to contain them below levels deemed safe for health. Particular attention must be paid
to the health of children’.

Life expectancy since the last century has been increasing to the current 80 years.
Having a long life expectancy is a great advantage, but it brings new problems. In order
to reach advanced age in good health, risk factors for chronic-degenerative diseases
that reduce quality of life must be reduced. Among the weapons available to maintain
health, nutrition plays a key role since the infancy.

Prevention begins therefore at birth, in fact in the first years of life the human

organism has specific characteristics that make it more sensitive. In fact, the child has
different anatomical, physiological and functional aspects than the adult. An exposure
in the early years of life to toxic substances may affect health many years later, when



showing a correlation will be difficult. For this reason, the principle of caution and
precaution must always be the basis of any intervention aimed at infant feeding'.

It must be remembered that risk assessment associated with foods is based on certain
parameters.The main one is the Recommended Daily Dose.This dose represents

the amount of additive or contaminant that can be considered safe even when taken
throughout life.

What most distinguishes a child's exposure from that of an adult is his or her
consumption of food and drink, relative to body weight, is much higher. A child's
needs are higher in terms of calories, nutrients, and water.This leads, for the same
concentration of substances in the diet, to greater exposure in children than in adults.
The risk of exceeding the threshold intake values per kg of body weight, as defined by
toxicological studies, is therefore higher.

The main contaminants in food products can basically be divided into three main
categories:

« CONTAMINANTS FROM TREATMENTS: pesticides, hormones, antibiotics,
additives, GMOs, infectious prion;

* NATURAL CONTAMINANTS: mycotoxins, nitrates, bacteria, viruses;

« ENVIRONMENTAL CONTAMINANTS: metals, polychlorinated biphenyls,
radionuclides, nanoparticles.

Recent data from the literature report that about 2 percent of fruit samples and
about | percent of vegetable samples are found to be irregular due to the presence
of pesticides above legal limits. In addition, about 25 percent of fruit samples and

5 percent of vegetable samples contain multi-residues, that is, residues of multiple
pesticides are present at the same time.

Among the substances that can be carried by food we can specifically include
Pesticides, i.e. herbicides, fungicides, which are by their nature endowed with potential
toxicity. For these substances, maximum residue levels in food are set by law at the
European level and regulated with particular restriction in the early childhood sector.

Substances used in animal husbandry practices. In animal husbandry various
substances are used in the context of prophylaxis or treatment of diseases, i.e.,
antibiotics, or for feed improvement such as antioxidants. All of these substances can
be residual in trace amounts in foodstuffs of animal origin.



Another important category for human health and in particular for children's
health, are contaminants of natural origin i.e. mycotoxins and phycotoxins, and of
environmental origin: heavy metals, dioxins. Substances all generally strictly regulated
for their possible harmful effects.

Even in the case of GMOs, the precautionary principle applies and thus the desire not
to have children eat meals that contain GMO vegetables and fruits.

Choosing foods that are safe for the child is therefore a responsibility that must be
shared by those involved in the child's growth. It is therefore necessary to ensure that
the child's diet is biologically safe, as well as varied and nutritionally adequate in terms
of energy, macro and micronutrients for the proper development of his or her body.

The problem of infant food contaminants in the European Union

The EU's focus on child food safety is due to numerous studies that have reported
health risks to children 0-3 years old due to the presence of food contaminants®. A
recent study, published by the French Food Safety Agency (ANSES), analyzed during

a six-year period 97 percent of the products that were part of the diets of a study
group of children up to three years of age’. The ANSES researchers selected about
5.500 products and performed 457 samplings, totaling more than 200 thousand
analytical results and analyzed 670 substances, belonging to different families of
contaminants: metals and minerals, persistent organic pollutants, additives, substances
released from food contact materials, newly formed compounds, mycotoxins, natural
steroids, phytoestrogens and pesticide residues, and calculated the risk associated with
the food products. The results showed that exposure levels and associated risk are
considered acceptable or tolerable for only 90 percent of the substances considered,
and for nine substances and families of compounds the researchers rate the situation
as worrisome.The list includes arsenic, lead, nickel, polychlorinated dibenzodioxins
and polychlorinated dibenzofurans (PCDD/Fs), polychlorinated biphenyls (PCBs),
mycotoxins T2 and HT?2, acrylamide, deoxyvalenol (DON) and furan. In particular,

rice and rice products were found to be the main source of arsenic exposure.As for
heavy metals, children are exposed to inorganic-toxic arsenic, mainly through rice, rice
cereals, and homogenized fish and vegetables, should be closely monitored in order to
limit their contamination.



Prevention of food contamination by an effective integrated
monitoring system: the EU Horizon 2020 Safe Food For Infants (SAFFI)
program

In a food context, the hazard implies a potential impact on consumers. Pathogenic
microorganisms, chemical contaminants or physical agents can pose a threat to food,
while hazard is defined as a biological, chemical or physical agent that makes a food
unhealthy and exists when its ingestion causes harm. Despite efforts to minimize the
presence of hazards, food safety is not absolute, and hazards are frequent. They can be
unintentional or intentional'®, and risk depends on both the likelihood of an adverse
health effect and the severity of that effect, resulting from a hazard in a food. The EU
pays close attention to the certification of foods and their contents, both in terms
of allergenic agents and as contaminants?”. In particular, the EU has recently made
an effort in the area of infant food safety, sponsoring a project®, called safe food for
infants (Saffi), developed by a consortium of 14 partners from seven EU countries,
which goal is to provide solutions to develop a most efficient multi-stakeholder
surveillance system in the infant food sector’.The project will serve the object to
integrate the tools and methods for detecting and managing infant food chain risks
from primary production to the consumer.The European Pediatric Association-Union
of National European Pediatric Societies and Associations (EPA-UNEPSA) is part of
the consortium.The research centers involved in the European project SAFFI have
adopted an integrated, multitask approach that can be applied to different areas of
clinical relevance to food safety. Their integrated research program aims to develop an
extensive and coordinated food hazard identification system based on multiple data
sources and a risk classification procedure.

Conclusions

Good and safe nutrition is the key to ensuring the growth and healthy development
of children''.The European SAFFI project will contribute to the protection of children
from unforeseen contaminants through predictive toxicology and improved risk-based
food safety management of biohazards, and will provide stakeholders with an effective
Hazard Control Decision Support System to improve safety monitoring throughout
the food chain.
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