
Sentinel practitioners for the environment 
and their role in connecting up global concerns due 

to Climate Change with local actions: how to  
spread awareness and skills all over the world

Introduction
According to the World Health Organisation (WHO), about 12.6 million deaths and disabilities should attributed to the envi-
ronment in 2012.1

The health effects due to climate change will be the most challenging concern in coming years2, 3  due to the negative effects 
of climate change. 
Nevertheless, this burden is largely underestimated. Possible health consequences could be secondary to a number of clinical 
conditions that are neither necessarily lethal nor require hospitalisation such as, allergic diseases and asthma4,  hypertension5, 
fluid and electrolyte disorders6, child and adult obesity7, type 2 diabetes and its complications8,9,10  panic attacks11, and Parkin-
son disease12. Moreover different countries may have their own specific concerns such as  arthropod-borne infectious diseas-
es in particular those transmitted by Aedes albopictus, a permanently present vector throughout Italy13,14

Such diseases are not yet systematically and quantitatively associated to environmental health (EH) threats as they are treated 
by Family Doctors (FDs). 
The World Organization of National Colleges, Academies and Academic Associations of General Practitioners/Family Physi-
cians, in brief Global Family Doctors (WONCA) assessed that in healthcare systems with organised primary care enabling FDs 
to act as gatekeepers, 90–95% of patients are initially cared for by them, with 80% of health problems being managed entirely 
within primary care.15

FDs could be a very valuable source of useful data, helping the decision to take the most appropriate and effective adaptation 
measures to face global climate change (GCC) at the national and local level. Paradigmatic examples are vector-borne diseases 
(VBD), which are highly variable geographically and are known as “focal diseases” 16, 17. 
As such, FDs could play a helpful role in connecting global concerns with local actions  through the information they provide 
and their influence 18. 

Sentinel Physicians worldwide: a bibliographic search
Traditionally “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 inci-
dence and the main epidemiological characteristics of specific diseases and of procedures in primary health care”19

Along this line, we reviewed the literature involving Sentinel Physician. Initially, 6691 articles matched the research criteria, 
with an increasing rate of publications over the past 20 years1. (Fig. 1)
Most studies focused on clinical and organizational issues. Only a handful of studies were related to  EH with  15 articles iden-
tified, suggesting that only sporadic experience, based on some specific circumstances, has been acquired. (TAB. 1). These 
findings show that, -knowledge and recognition of EH issues (due to lack or training and/or awareness) may not be a common 
practice amongst physicians. 
Nevertheless, some physicians have highlighted EH-related issues (TAB, 2)

Sentinel Physicians
Thus we are committed to developing surveillance system comprised of sentinel FDs (including General Practioners –GP- and 
Paediatricians –PEDs-) in Italy , named RIMSA (Rete Italiana Medici Sentinella per l’Ambiente- Italian Network of Sentinel Phy-
sicians for the Environment), aimed at studying and monitoring the effects of environmental issues on population health, both 
to make a significant contribution towards raising awareness and informing the public, and to report any critical situations. 
It is well known that citizens strongly rely on FDs ( GPs and PEDs); thus we are convinced that primary physicians, embedded 
within the social context where they practice, and within a professional network devoted to EH issues, can enhance their ca-
pacity to induce virtuous behaviour in the population. 

Description of the project carried out in italy
A brief description of the results.
Taking the opportunity offered by the project funded by the Italian Ministry of Health (MoH), within the preparatory process 
of the G7 health experts working group44, a project aimed at promoting the definition and implementation of RIMSA has been 
developed.
A manual devoted to EH physicians willing to be involved in RIMSA is also being compiled.  

Information  flows within the SPE network
A crucial effort is currently devoted to defining the flow of information organization. The following standard procedure has 
been conceived, according to a US-CDC guideline45:

1. Consulting the available bibliographic databases;
2. Involvement of the RIMSA reference centre (RIMSA-RC) to check the “problem”;
3. Thereafter, the RIMSA-RC will ask for the collaboration of the local Prevention Department of Environmental and Occupa-

tional Health, and the Regional Environmental Protection Agencies (REPA); 
4. If the “problem” is confirmed, a study will be designed with local RIMSA;
5. Finally, to reach conclusions on the presence of a local EH risk and make recommendations for action.

Data must be comparable in terms of indicators, assessment methods, data source and quality.
To achieve these goals without burdening the daily work of physicians
Afterwards, taking a cue from Donabedian’s principles 46, a continuous and systematic process of RIMSA Quality Assurance 
(QA) will be established and implemented. (Fig. 2)
In conclusion, we must emphasise that scientifically sound practice is the key to supporting the strength of advocacy.
One of the main challenge of the next phase of the SPE project will be to develop a framework to interact with other organisa-
tions.
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1  This investigation was carried out by Eng. Fabio Di Bello from EBSCO through the EBCSO database (https://www.ebsco.com/)

Conclusions 
Lessons learned: RIMSA as a challenging exercise 
The experience pursued in Italy is quite challenging as:

● The health effects of environmentally-driven phenomena are extremely complex in terms of how they can be interpreted;
● One essential facet of the General Practice Network is to couple the epidemiological mission with the opportunity to put 

in place the role of FDs in their community either at the individual or collective level, also in the case of global threats (i.e. 
climate change).

● There are many organisations collecting/handling data not dealing with health (as was the case of the traditional Sentinel 
Practioners network) but with environment 47,48, meteorology49, 50, occupation51,52, etc.

What’s next?
This initiative aims to be a forerunner also focusing on concerns that involve low-middle income countries. In particular, as it 
is essentially based on the  socioeconomic, capacity and cultural/historical features in which the sentinel physicians operates, 
such an approach might be effectively implemented by coping it with other tragic conditions (i.e. malnutrition, waterborne 
diseases, infectious diseases, etc.), which should be taken into account not only for their direct health effects but also for oth-
ers which indirectly influence the life and the health of people (ie migrations). Consequently, the WHO Department of Public 
Health and the Environmental and Social Determinants of Health declared its intention to collaborate in developing such an 
experience in an international perspective.
As a whole we would like to put forward our experience in order to raise interest in this field and to promote a “community” 
of experts and institutions to promote and support the essence of this concept.
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TAB. 1 List of publications and presentations dealing with Sentinel Practitioners and Environment

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 vege-
tation fires and daily health outcomes in 251 adults and children with asthma over a 7-month peri-
od 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 influen-
za-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 environ-
mental 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 Re-
cord (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 channels, 
information exchange and outputs in the light of environmental and climatic drivers of infectious 
diseases

C Klier et al.33 2016 Europe
This overview is aimed at providing current data on the incidence of Tick Borne Disease on longi-
tudinal trends according to the environmental settings. Based on Sentinel physician results  e.g. 
France, Netherlands, Switzerland. They indicate high reliability of collected data

F Giroud et al34 2017 Madagascar

This study describes a system using various environmental and meteorological data  with the sup-
port of new technologies to improve the performance of a sentinel Malaria-related data from 21 
sentinel sites collected by Short Message Service which are automatically analysed to detect and 
forecast malaria trends and malaria outbreak alerts with automated feedback reports

TAB 2: Sentinel Physicians and Environment: some significant anecdotes

Name Job Year Location Outcomes Due to Alert consequences

J. Snow 35-37 Anestesiologist 1854 London (UK) V.Cholerae mortality Drinkable water contami-
nated by  sewage system

Change of tapping point 
upstream of London

G.Franco38,39 Pediatrician 1980 Augusta-Priolo (SR) 
(I)

Birth malformations industries leaking Mercury 
in the sea

Industry closure

G. Porcile, Oncologist 1980 Genoa 
(I)

Cancers Incinerator Incinerator closure

MJ  Gardner40 Professor Medical 
Science

1993 Sellafield (UK) Limphoma Nuclear Plant Nuclear Plant Closure

G. Costani41 Family Doctor 1998 Mantova (I) Soft tissue sarcoma Industrial waste incinerator Environmental Surveil-
lance ongoing

V. Cordia-
no42,43, 

Hematologist 2016 Treviso (I) Higher mortality lev-
els for some causes of 
death.

Teflon and Goretex produc-
tion

Water safety limits set up
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