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Environmental Impacts on Health
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Health impact of Climate Change.
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Counting 

deaths.. 

but not 

only!
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There are many other diseases linked to different kind and level of exposures to climate change, 

characterized by moderate symptoms and solved within Primary Care (80%)

These conditions should not be ignored, because they may represent an early indicator of 

environmental-related critical health issues, as: 

★ Allergic diseases, asthma;

★ Endocrine and metabolic diseases; 

★ Panic attacks and alteration of the neurocognitive development;

★ Modifications in spermatic quality and concentration

★ ……and some local specific concerns such as  arthropod-borne infectious diseases, in 

particular, those transmitted by Aedes albopictus, a permanently present vector 

throughout Italy….. “focal diseases”

A delay in quantifying all these conditions could yield disarrangement of the overall health 

organization and healthcare systems, with remarkable effects on individual and public health.

Why targeting FDs is so important?

8
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Why targeting FDs is so important? (cnt’d)
The Environment as a determinant of health

A gap still exists between the activities of clinical doctors

with regards to the relationship between health and the

environment:

★ FDs totally embedded in the  local socio-

economic  and cultural/historical setting

★ The influential role of GPs ad PEDs, both on 

individual patients and communities;

★ GPs and PEDs could really play a helpful role in 

connecting global concerns with local actions;

9

Framework for primary care actions to create 

health co-benefits, and mitigate or adapt to 

the health effects of climate change

Source: The Lancet 2018
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Sentinel Physicians for the Environment
Some significant anecdotes

In 1993, Dr. Gardner published on a child 

leukaemia cluster around a nuclear power plant 

based in Sellafield (UK). Afterward, local 

authorities admitted that a military nuclear waste 

site had once existed in the area, later 

transformed into a nuclear power plant. After 

some years the Sellafield power plant was closed

In 2016, huge concern over Perfluoroalkylated

substances (PFAS) in drinking water raised following 

some early observations of Vincenzo Cordiano, 

haematologist. Owing  to a wide and trenchant 

popular pressure, numerous legislative and 

technological measures  have been implemented and 

the factory  which discharged such substances, closed

11

Name Job Year Location Outcomes Due to Alert 

consequence

s

J. Snow 35-

37

Anestesiolo

gist

1854 London 

(UK)

V.Cholerae 

mortality 

Drinkable 

water 

contaminat

ed by  

sewage 

system

Change of 
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upstream of 

London

G.Franco3
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Pediatrician 1980 Augusta
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(SR) 

(I)

Birth 
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industries 

leaking 

Mercury in 

the sea

Industry 

closure

G. Porcile, Oncologist 1980 Genoa 

(I)

Cancers Incinerator Incinerator 

closure

MJ  

Gardner40

Professor 

Medical 

Science

1993 Sellafiel

d (UK)

Limphoma Nuclear 

Plant

Nuclear Plant 

Closure

G. 

Costani41

Family 

Doctor

1998 Mantov

a (I)

Soft tissue 

sarcoma 

Industrial 

waste 

incinerator

Environmenta

l Surveillance 

ongoing

V. 

Cordiano4

2,434

Hematologi

st

2016 Treviso 

(I)

Higher 

mortality 

levels

for some 

causes of 

death.

Teflon and 

Goretex 

production

Water safety 

limits set up

Sentinel Practitioners and Environment: some 
significant anecdotes
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…but

• In 1854 an anaesthesiologist  named  J. 
Snow described the mortality rates due 
to Cholera in different neighbourhoods 
in London

• Following these observations, in 1857 all 
London drinking water supply companies 
were obliged to filter Thames water. 

13

…but

• Whoever wishes to investigate medicine properly, should proceed thus: in the first 
place to consider the seasons of the year, and what effects each of them produces 
because they are not at all alike, but differ much from themselves in regard to their 
changes. Then the winds, the hot and the cold, especially such as are common to 
all countries, and then such as are peculiar to each locality. We must also consider 
the qualities of the waters, for as they differ from one another in taste and weight, 
so also do they differ much in their qualities. In the same manner, when you come 
to a city to which you are a stranger, you ought to consider its situation, how it lies 
as to the winds and the rising of the sun; for its influence is not the same whether it 
lies to the north or the south, to the rising or to the setting sun. These things one 
ought to consider most attentively, and concerning the waters which the 
inhabitants use, whether they be marshy and soft, or hard, and running from 
elevated and rocky situations, and then if saltish and unfit for cooking; and the 
ground, whether it be naked and deficient in water, or wooded and well watered, 
and whether it lies in a hollow, confined situation, or is elevated and cold; and the 
mode in which the inhabitants live, and what are their pursuits, whether they are 
fond of drinking and eating to excess, and given to indolence, or are fond of 
exercise and labor, and not given to excess in eating and drinking

….but

Hyppocrates, 400 BC 

14
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� located in the middle of the 

Mediterranean basin

� continental northern sector, 

peninsular central-southern sector, 

two large islands and archipelagos,

minor islands

� a heterogeneous climate which leads

to differences in the immediate risks

posed by CC throughout the country

� impacts of CC and environmental

changes are already exacerbating

existing infrastructural deficiencies, 

post-industrial pollution phenomena

(e.g., soil, water) and the intrinsic

hydro-geological and seismic

vulnerability of the country

Warm Temperate Dry

Warm Temperate Moist

Cool Temperate Moist

Polar Moist

Cool Temperate Dry jrc.ec.europa.eu

� acute climate changes have severely

impacted natural disasters

� chronic CC are affecting our coastal areas, 

cities and water sources
16
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Main project objectives

To develop a GPs and PEDs structured Surveillance System named RIMSA (Rete Italiana Medici 

Sentinella per l’Ambiente/Italian Network of Sentinel Physicians for the Environment), a project 

has been carried out aiming at developing:

● EPIDEMIOLOGICAL SURVEILLANCE: to study and monitor the effects of environmental 

critical issues on the health of the population;

● ADVOCACY DUTIES: to raise awareness and inform citizen about the connection between 

health and environment and sustainable lifestyles; 

17

Secondary goals:

● Promote in Italy a more “effective" profile 

of GPs and PEDs in the perspective of an 

Environmental Health prevention activity, 

especially in the areas of greatest impact of 

Climate Change

● Reaffirm the role of GPs and PEDs in 

promoting healthy habits and sustainable 

lifestyles, not only in terms of individual 

health but also within a collective 

perspective of Planetary Health.

18
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Sentinel General Practice

A sentinel general practice 

network, or sentinel network of 

general practitioners can be 

defined as a system that keeps a 

watchful eye on a sample of the 

(overall) population by supplying 

regular and standardized reports 

on the incidence and the main 

epidemiological characteristics of 

specific diseases and of 

procedures in primary health 

care.

Van Casteren (1993)
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Fig. 2 Number of scientific publications dealing with Sentinel Physicians all 

over the world
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Author/s Year Country Topic
BS. Levy20 1996 USA Editorial: Holistic Approach to Surveillance

I Devoux21 2001 France Wastewater reuse raises the question of health risk and the epidemiological surveys 

needed.

J Litt et al.22 2004 USA Survey of public health and environmental practitioners to uncover state and local health 

tracking needs and priorities

A Hussa et al.23 2004 Switzerland Estimates the scale of environmental medicine counselling in Switzerland by using two 

different data sources. The main source was the frequency of medical consultations due 

to environmental exposures in general practice the second using medical, psychological 

and environmental tools

BS Schwartz  et al.24 2005 USA Editorial: community-based primary care providers must possess biomedical, 

epidemiologic, and environmental medicine skills,.

A Flahault et al.25 2006 France Description of Réseau Sentinelles: Database linkage with environmental information (e.g., 

remote sensing, surface variables, environmental factors) will be facilitated, allowing for 

the evaluation of the role of climate change, or pollution involvement in disease.

FH Johnston et al. 26 2006 Australia Investigates the relationship between particulate matter (PMPM10 and PM2.5) 

generated by vegetation fires and daily health outcomes in 251 adults and children with 

asthma over a 7-month period also recruited by  GPs

AJ Elliot et al.27 2006 UK Investigates the association between impetigo, insect bites and air temperature: a 

retrospective 5-year study (1999-2003) using morbidity data collected from a sentinel 

general practice network database.

SC Chen et al.28 2010 Taiwan How to use a probability-based transmission modeling approach to examine the influenza 

risk of infection virus in indoor environments. This was based on 10 years of data 

gathered from influenza-like illness sentinel physician and laboratory surveillance, and 

experimental viral shedding data in Taiwan.

A Kolovos  et al. 29 2010 France Development of model within an environmental

health context which can be particularly important for prediction and decision-making in 

environmental health and risk studies, management, and planning, etc. Based on 

aggregated observations recorded by general physicians through the Réseau Sentinelles

S. Medina30 2014 France The analysis of drug consumption estimated an excess of about 5000 treatments by 

psychotropic drugs  as a consequence of the explosion of a chemical plant (AZF) in 

Toulouse (2001)

K Sebec et al31 2014 USA This experience allowed exploring the strengths and weaknesses of ambulatory Elettrinic

Health Record (HER) data in post-disaster settings. Data from ambulatory EHR networks 

can augment existing surveillance streams by providing sentinel population snapshots on 

clinically available indicators in near real time.

GL Nichols32 2014 Europe They describe the surveillance systems (GP ones included), tracking tools, communication 

21

Some examples of Practice Based Research 

Network:

22
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What has been done:
obtained results and employed methods

1. Funding of the first RIMSA project: Italian Ministry of Health

1. Selection of the Scientific Committee, Teaching Faculty and Organizational 

and ScienHfic Staff (O/S Staff):  

1. Selection of the participants and beginning of the training process :

1. PromoHon of the project : website

1. Gathering of information about the participants to offer a tailored formation 

plan : survey!

1. Training consolidaHon : a Moodle platform

1. Definition of the Professional Profile of the Sentinel Physician for the 

Environment (SPE):

1. Manual of Sentinel Physicians for the Environment.
23

1. Selection of the participants 

We selected 60 participants (GPs and PEDs) across the

country and we organized a 2-day residential course in the

South (Taranto), Center (Arezzo) and North (Genova) of

Italy.

24
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2. training process :

Topics:

1. Environmental-health overview with 

particular regards to Climate 

Changes health effects: diseases, 

determinants, mechanisms;

2. Statistics and environmental 

epidemiology;

3. Introduction EH Bibliographic 

databases

4. Communication (doctor-patient 

interactions) and advocacy elements 

(ethics, economics, laws)

5. Educational methodologies

25
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RIMSA Organisation proposal development process
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3. Project Strenghtening 

Website

Social Media

Scientific 

meetings

Scientific 

articles

27

What must be done?
Expected results and planned methods

1. Consolidation, development, and spreading 

of the training process:

2. Creation of a national working group and 

start with some pilot experiences

3. Defintion of the work plan to forward 

relevant health data via EMR packages which 

will be integrated with environmental/ 

occupational/ metheorological  ones

 

= a lot of work!
28
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AT PRESENT 
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Criticalities/opportunities, 1

• The health effects of environmentally-driven 

phenomena are extremely complex to be 

interpreted;

• To couple the epidemiological mission with 

the influential role of FDs;

• To integrate with other organisations/ 

disciplines: environment, meteorology, 

occupation (collect/understand data). 

30
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Criticalities/opportunities, 2

Professional Profile of SPE

• Epidemiological Duties
– extrapolate some significant signals of an environmentally-driven 

threat from a patient; 

– collect information for a case history which can make plausible the 
relation;

– gather evidence of the exposure to a consistent risk factor; 

– investigate the health problem by choosing the most appropriate and 
suitable human biomarker (pre-morbidity ones); 

– report properly the environmentally-driven health issue to the 
institutional referents; 

– investigate if the problem could involve any other member of the 
community. 

31

Criticalities/opportunities, 3

• Advocacy duties 
– adopt precautionary and responsibility principles;

– Influence, and support the decisional authority ;

– promote collaborative actions among associations, movements, 
citizens’ committees, political parties and institutions; 

– represent a sort of clearinghouse among population and 
institutions ;

– inform the local Authorities about possible environmental 
problems that could represent risks for their patients’ health; 

– collaborate and pool with other disciplines/institutions, experts 
and consultants ;

– publish experiences; 

– educate his/her patients and their own family (behaviour, 
exposure, save natural resources).

32
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Opportunities

• The Italian MoH recognised

the experience;

• MoH committed  FNOMCeO

and ISDE to strengthen and 

develop the experience;

• Other issues: e-Learning on 

EH run by FNOMCeO and 

ISDE, in-training  GPs in-depth 

tuition on EH;

• MoH envisages SPE Ph.D. 

Programmes in collaboration 

with available Universities.
33

Italy/Europe, next steps , 1
Underway

• To set up a uniform data collection process, 
defining protocols, standards, and core datasets 
taking into due account ethical issues;

• we are aiming at  the creation of a European 
“structure”, which should support, develop and 
share experiences and proposals in terms of 
training, data analyzing and reporting;

• we are also committed to focusing on concerns 
that involve low-middle income countries (WHO 
Department of Public Health). 

34
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Italy/Europe, next steps, 2
Underway

• development and 

application of guidelines.

• a capacity building which 

must be: consistent with 

the role of SPE, 

sustainable and effective.

• transfer of knowledge 

from a more developed 

system to the less 

developed

35

ISDE Int’l, next steps, 3
Proposals

• Agree/assess the general/global SPE aims to 
finalise suitable and proactive collaborations 
with other organisations: WONCA, HEAL, 
Mèdecins du Monde…

• Collect experiences of SPE networks across 
the world (starting from the WONCA 
experiences1)

• Develop some informative, educational tools 
for FDs on SPE, in collaboration with WONCA-
ENV and WHO (website, newsletter, movies, 
leaflet, …)

• Capacity building on Environmental Health 
issues with particular attention to SPE.

• Set up an ISDE Int’l working Group on SPE 

1Blaskhi G, Abelsohn A, Flegg KM, Parkes MW (2014) Family doctors in the field: Environmental stories from across 
the globe. World Organization of Family Doctors (WONCA) 36
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Conclusions  

All work and not play

…all together!!!

37

Thanks

for your attention
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