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You think Hazard and Risk is supposed to mean 
the same thing? 

It is not.

The following slides shall explain the difference 
betweend a hazard and a risk.

Hazard (Pericolo) vs Risk (Rischio)
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• Hazards: 

Something that has the potential to have negative effect on our 
health. We call that negative effect unwanted outcome.

• Hazards:

A biological, chemical or physical agent in, or condition of, food 
with the potential to cause an adverse health effect (Codex 
Alimentarius Commission)
Un agente biologico, chimico o fisico, o una condizione, presenti in un alimento
e che possiede il potenziale per causare un effetto avverso alla salute

A condition or physical situation with a potential for an 
undesirable consequence (Society for Risk Analysis)

Concepts: Hazards
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• Listeria monocytogenes in formaggi erborinati

• Virus Epatite E in carni di cinghiale

• Prione BSE in carni bovine

• Tossina enterococcica in alimenti a base di riso

• Anisakis in prodotti ittici marinati

• Mercurio in prodotti ittici

• Sostanze chimiche derivanti da incendi in verdure

• Allergeni di latte e uova in prodotti carnei

Pericolo -esempi



Risk:

• a situation involving exposure to danger

• the possibility that something unpleasant will happen

(Compact Oxford English Dictionary of Current English)

Risk:

• A function of the probability of an adverse health effect and the 
severity of that effect, consequential to a hazard(s) in food. 

(Codex Alimentarius Commission –CAC)

Una funzione della probabilità che un evento dannoso per la salute
accada e la gravità dell’evento stesso, conseguente ad un pericolo
alimentare

Concepts: Risk

EU-FORA Fellowship Programme



What is a risk?
Every risk is a combination of the probability to 
cause harm and the severity of the harm.

Probability

Severity

Risk estimation:
low
moderate
high



source: www.tes.com



source: www.tes.com



Componenti dell’Analisi del Rischio

Valutazione del 

rischio

Risk Assessment
Basata sulla scienza

Gestione del rischio

Risk Management 
Basata sulle norme

Comunicazione del rischio

Risk Communication
Scambio interattivo di informazioni e 

opinioni riguardo il rischio





Inizio anni 90: applicazione in campo veterinario e 
agri-zootecnico



Risk assessment areas

- Food Safety

- Animal health

- Plant Pest

- Environmental

- GMO

- Animal welfare

Microbial

Chemical

Import diseases

Transmission



• Parte tecnica che si avvale di metodologie 
scientifiche

• La maggior parte delle valutazioni del 
rischio si avvalgono di modelli

Valutazione del rischio
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https://www.youtube.com/watch?v=uWuNfhDvZz8&index=2&list=PL77B6F5984D1D92AE



Modelli in Valutazione del Rischio

EU-FORA Fellowship Programme

https://www.youtube.com/watch?v=uWuNfhDvZz8&index=2&list=PL77B6F5984D1D92AE

Età

Stile di vitaStato di

salute



Modelling

Venti = VPressione atmosferica P

Temperatura = T

Masse d’aria = M

Elementi naturali = E

Come sarà il tempo a Roma nei 
prossimi giorni?



Risk Assessment of Human Listeriosis from Semisoft Cheeses Made 

from Raw Sheep’s Milk in Lazio and Tuscany (Italy)
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EFSA Video [3:36 min]

https://www.youtube.com/watch?v=uWuNfhDvZz8&index=2&list=PL77B6F5984D1D92AE



• Obiettivi della valutazione del rischio

– spiegare e predire i rischi in sicurezza alimentare

– Informare sulle possibili azioni da intraprendere e 
fornire raccomandazioni

• Differenti scenari di gestione del rischio possono essere 
esplorati

• Modelli

– Sono semplificazioni della realtà

– Necessitano di dati per essere creati

– Hanno sempre delle limitazioni…

– Ma rappresentano il meglio della nostra conoscenza  e 
possono essere utili se “maneggiati con cura”

Modellizzazione in Valutazione del Rischio
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TIPOLOGIE VALUTAZIONE DEL RISCHIO

QUALITATIVA QUANTITIVA

DETERMINISTICA PROBABILISTICA 

STOCASTICA
10-5

1/100,000

0.00001

0.001% 



METODOLOGIE VALUTAZIONE DEL 
RISCHIO

Microbial Risk 
Assessment

IDENTIFICAZIONE DEL PERICOLO

CARATTERIZZAZIONE DEL PERICOLO

VALUTAZIONE DELL’ESPOSIZIONE

CARATTERIZZAZIONE DEL RISCHIO



IDENTIFICAZIONE DEL PERICOLO



Valutazione qualitativa e/or 
quantitativa della probabilità (e grado) 
di intake dell’agente biologico 
attraverso l’alimento come anche da 
altre fonti se rilevanti  

The qualitative and/or quantitative evaluation 
of the likely intake of biological agent(s) via 
food as well as exposures from other sources, 
if relevant. 

Valutazione dell’esposizione
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Exposure assessment

Which is the exposure?
(frequency-amount)

 Prevalence and/or Concentration at the time of consumption

 Consumption – Quantity and frequency

DELINEARE LA PATHWAY DI ESPOSIZIONE!



Exposure Assessment



Exposure Assessment
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Exposure Assessment

Powerpoint Template EU-FORA Fellowship Programme

Probability 

of Exposure

Probability 

of Infection

HOME RISK

Source: Lammerding and Fazil, 2000

Prevalence

PR

CR

Concentration

FARM PROCESS

PF

CF

RETAIL

PP

CP

Predictive microbiology

Surveillance data



Risk Assessment Infograph
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Hazard 
Identification

Exposure 
Assessment

Hazard 
Characterization

Risk Characterization



Hazard characterisation / dose 
response (Caratterizzazine del pericolo)

Dose-Response-Relationship of microbial risks:

• the relationship between the amount of bacteria / toxin 
that people ingest and the likelihood that they will 
become ill;

• based on 

– observations in controlled clinical studies

– disease outbreaks or

– animal trails;

EU-FORA Fellowship Programme



Hazard characterisation / dose 
response

EU-FORA Fellowship Programme



Hazard characterisation / dose 
response

EU-FORA Fellowship Programme



Shigatoxin-producing Escherichia 
coli (STEC) dose response

EU-FORA Fellowship Programme

P
ro

b
a
b
ili

ty
 o

f 
ill

n
e
s
s

Dose (Log cells)



31
Powerpoint Template EU-FORA Fellowship Programme

Hazard identification

What is the evidence?

Identification of the microbial hazard 

and its associated adverse effects

Exposure assessment

Which is the exposure?

(frequency-amount)

Hazard 

characterization

Which is the nature of

adverse effect?

Dose-response relationship

Risk characterization

Integration of the 3 previous

steps. Estimation of the

probability of occurrence and

severity of adverse effects,

resulting in a risk estimate

Planning/

Problem 

formulation

Risk estimate
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- “Farm-to-
consumption” 
simulation

- Concerns four 
different 
(“mysterious”) 
European countries

- Main output: risk of 
human salmonellosis 
associated with 1) 
fresh meat pork cuts, 
2) minced meat and 
3) fermented 
sausages.

Esempi – Valutazione del rischio microbiologica



Esempi – Valutazione del rischio microbiologica



Esempi – Valutazione del rischio chimico

TERMS OF 
REFERENCE

contain an updated 
exposure assessment 
for cadmium, in 
particular addressing 
exposure from food 
(incl. drinking water) 
and indicate the 
relative importance 
from 
other non-dietary 
sources (e.g. air, 
cigarette smoke etc.); 
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IDENTIFICAZIONE DEL PERICOLO

Food product: Raw milk ovine’s cheese
produced by farmstead dairies in Lazio and
Tuscany Region

Pathogen: Listeria monocytogenes

Host: Humans



IDENTIFICAZIONE DEL PERICOLO
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• Motile, Gram-positive non-sporeforming rods

• Family: Listeriaceae including 17 species

• Grows between -1oC and 45oC 

• Ability to survive in a variety of foods under a range of 
environmental conditions

• The major human pathogen is Listeria monocytogenes.

• It is widely distributed in soil, stream water, sewage, plants, and 
food. Animals, including cattle, sheep and goats, can also carry 
the bacteria. Commonly found in food processing environments

40 Powerpoint Template EU-FORA 
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Listeria monocytogenes-
Description of the biological 

hazard 



• Febrile gastroenteritis 

• After invasion of intestinal tissue, Listeria monocytogenes may 
spread to blood, pregnant uterus or the central nervous system

• 2-3 weeks incubation time

• Major risk factor for immunocompromised, pregnant and elderly 
people.

• Fatal: septicemia, meningitis, abortion  

Listeria monocytogenes -
Description of the adverse 

health effect
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• Mainly from foods

• Mother to child, zoonotically and hospital-acquired infections

Listeria monocytogenes -
Mode of transmission

42
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Listeria monocytogenes -
Epidemiological data

43

Powerpoint Template EU-FORA Fellowship Programme

Source: EFSA (European Food Safety Authority) and ECDC (European Centre for Disease
Prevention and Control), 2016. The European Union summary report on trends and sources of
zoonoses, zoonotic agents and food-borne outbreaks in 2015. EFSA Journal 2016;14(12)
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Source: EFSA (European Food Safety Authority) and ECDC (European Centre for Disease

Prevention and Control), 2016. The European Union summary report on trends and sources of

zoonoses, zoonotic agents and food-borne outbreaks in 2015. EFSA Journal 2016;14(12)

Occurrence/concentration 
data of Listeria monocytogenes 

in cheeses
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Exposure Assessment



Risk Assessment of Human Listeriosis from Semisoft Cheeses Made 

from Raw Sheep’s Milk in Lazio and Tuscany (Italy)
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