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♂ 30,8 %

☿ 33,8 %

Demography

♂ 33,7 %

☿ 22,5 %

Aging of the 
population

♂ 43,1 %

☿ 55,1 %.

Screening and improved
diagnosis

Increased cancer risk

Increasing cancer burden worldwide
14 million new cases in 2012 

1980 2017

170 000 400 000

Binder-Foucard F, et al 2013. 

In France

1st cause of death



• Improved survival due to cancer treatment
– 52% 5-year survival for all cancers  combined

• Almost half are people who had breast or prostate cancer, followed by colorectal cancer, 
hematological malignancies and endometrial cancer

• About 3 million people (aged 15 and older) are living with cancer or had 
cancer in their lifetime 

• 30-40% increased risk of cancer compared to the general population 
(Moitry 2017, Jégu 2014)
– Variable by cancer type, age, treatment and risk factors
– Children and teenagers  < 17 years at the time of cancer diagnosis have a 6fold 

increased risk of second primary cancer compared to their peers (Carretier 2016)
– Young adults aged 18 to 39 years at the time of cancer diagnosis have a 2-3 fold 

risk 

Cancer survivors



Chemicat

agents

Tabacco

Alcohol

Other

diseases

Nutrition

Aging

Radiation

Virus

C. Wild et al 2013

Multiples exposures, most at low doses over the  
lifecourse



Type of cancer Exposure References
Sly et al Ann Glob Health. 2016

Lung cancers Maternal smoking during pregnancy, ETS, biomass fuel burning Norman J Environ Immunol Tox 2014

Mésothélioma Asbestos (very long latency) Carpenter et al. Journal of adolescent 
health 2013

Leukaemia, lymphoma, 
haematopoietic cancers

Parental preconception smoking, maternal smoking during pregnancy Norman J Environ Immunol Toxicol
2014; IARC 2009

Ionizing radiation - Developing fetus and infants more susceptible Norman J Environ Immunol Toxicol
2014

Parental pesticide exposure - especially lymphomas with parental 
(paternal) exposure

Flower et al, EHP 2004; Van Maele-
Fabry et al. Cancer Causes Control. 
2010 

Hepatic cancers Parental smoking - Hepatoblastoma IARC 2009

Breast, genitourinary 
cancers

Endocrine-disrupting chemicals - Maternal use during pregnancy ↑ risks 
of breast and vaginal cancers, most evident with diethylstilboestrol 

Norman J Environ Immunol Toxicol
2014

Skin cancers Arsenic - Malignant change in skin lesion, especially with early life 
exposure 

Carpenter et al. The Journal of 
adolescent health 2013

UV exposure in early life increases life-long risk Norman J Environ Immunol Toxicol
2014

Brain cancers Prenatal and parental occupational exposure to painting Greenop et al. Cancer Causes Control 
2014

Parental occupational exposure to pesticides - Brain tumors in children
and young adults

Van Maele-Fabry et al. Environ Int. 
2013

Exposure early in the life course increase cancer risk 
later in life



40% of cancers are preventable

Tobacco 20%

Alcohol 8%

Obesity, lack of physical activity, unhealthy diet 12%

Infectious agents 4%

Occupational exposures 4%

Non-ionising radiation (UV) 3%

Ionising Radioation 2%

Air pollution 0,5%

Environmental chemicals (arsenic, benzene) 0,1%

(Marrant-Micallef, BEH n°21, juin 2018) 

http://invs.santepubliquefrance.fr/beh/2018/21/index.html
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Lack of reliable exposure information in the general
population to estimated attributale fractions of cancer

http://invs.santepubliquefrance.fr/beh/2018/21/index.html
http://www.google.com/url?url=http://www.lapresse.ca/environnement/pollution/201310/17/01-4700473-loms-classe-la-pollution-de-lair-comme-cancerigene.php&rct=j&frm=1&q=&esrc=s&sa=U&ei=nIczVP-PJdDxaPmKguAP&ved=0CBgQ9QEwAQ&sig2=14guks_EDoJu4TXk6eczRg&usg=AFQjCNGLUh1lNuuIoNgyRAKyMB2utTVTzQ
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Cancérogènes environnementaux classés par le CIRC - Exemples
Agent Indications suffisantes chez l'Homme Indications limitées chez l'Homme

Tabagisme passif Poumon Cancers du larynx et du pharynx 

Combustion domestique de charbon Poumon

Gaz d’échappement moteurs diesel Poumon Vessie

Pollution atmosphérique Poumon

PM Poumon

Amiante Poumon, mésothéliome, larynx, ovaire Colorectum, pharynx, estomac

Dioxine (2,3,7,8-TCDD) Tous types de cancers confondus Poumon, STM, LNH

Benzène LAL LANL, LLC, MM, LNH

Formaldéhyde Nasopharynx, leucémie Fosses nasales et sinus de la face

PCB 126 Mélanome Cancer du sein, LNH

Lindane LNH

Radon Poumon Leucémie

UV Mélanome, autres tumeurs malignes de la peau Œil, lèvre

UV artificiel (cabines de bronzage Mélanome, œil Autres tumeurs malignes de la peau

… mais environ 100 000 molécules synthétiques différentes sont libérées dans l’environnement, 900 nouvelles sont
introduites par an (Rochefort et al, 2011) 



• The most effective 
measures are policy 
measures to reduce or 
eliminate exposure. 

• However, some 
individual preventive 
actions allow 
avoid/reduce exposure 

Prevention of environmental exposures associated
with cancer risk European Code against Cancer 4th Edition

WHO, Espina C, Cancer Epidemiology 2015



Prevention of environmental exposures
Areas to be strengthened (Espina C, EHP 2013)



• Cancer: first concern of environment-related diseases in the French population
– National  surveys « Baromètres » environment & health, cancer

• Proliferation of perceived carcinogenic risks
– Relativization of some risk behaviours in relation to others (Beck et al., 2009)

• Controversies are frequent, usual and beneficial in science. They are more disturbing to the 
public and can generate confusion
– Uncertainty is difficult to explain
– Effects poorly explained versus effects poorly studied
– Confusion between the level of evidence and level of risk
– Controversies: also a matter of perspective

• Less individuals are satisfied with the information received, more likely they are to perceive 
a risks as high

– BSE 2007; Trumbo 2008

• Internet, followed by family and friends, as the main source of information 
and discussion among individuals (Haluza 2013; Peretti-Watel 2014)

• Media treatment of information at the expense of information verification (Bronner 2013)

Perception of environmental cancer risk factors
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Known risks versus perceived risks…

José Bové, reknown French environmental and anti-GMO activist, politician and  European deputy



• Young people tend to perceive lower general and environmental cancer 
risks than older people 
– Honda 2004; Shepherd 2012

• TYA tend to perceive cancer risks in general, and those related to the 
environment, to be higher than older people 
– Buster 2012; Hamilton 2012; Johnson 2002; Jones 2011; Sessa 2010

• Women perceive environmental cancer risks generally higher than men
– Bränström 2006; Kiviniemi 2013; Marshall 2004; McCool 2009; Trumbo 2008, 

2007

• TYACs have lower physical activity and tend to be more obese than their
peers

Risk perception



Health Literacy and decision making
Multiple influences on preventive behavior

Health 
Knowledge

Informed
decision
making

Complexity
of the 

message

Health 
Literacy

Skills

Society and 
policy

Socio-
cultural 
factors

Individual
factors

Cognitive and social skills 
which determine the 
motivation and ability of 
individuals to gain access to, 
understand and use 
information in ways which 
promote and maintain good 
health (OMS)

The more risk factors are controversial and 
complex, the less individuals declare 
themselves as well informed (Kasperson & al, 
1988; BC 2010)

Increased knowledge about cancer risk is 
associated with the adoption of preventive 
behaviours (Beck et al., 2013; Haluza and 
Cervinka, 2013; Vaughan, 1993_a)



1. Webportal to facilitate access to information on known and 
suspected cancer risk factors

2. Cancer prevention for French TYAs

3. Second primary cancer prevention  in adolescents and young 
adults with cancer

3 examples by the Cancer and Environment
Department of Centre Léon Bérard



WWW.CANCER-ENVIRONNEMENT.FR

Webportal to facilitate access to information on known and 
suspected cancer risk factors
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• Provide evidence-based lay information on known and 
suspected cancer risk factors related to environment, 
occupational exposures and nutrition

• Facilitate access to up-to-date reliable information online for 
differents target groups, including cancer patients, their 
relatives, health professionals and the public

• Enable these populations to better understand cancer risks and 
make informed decisions to take care of their health

18

Objectives



• Prioritisation of risks according to the level of 
evidence (known and suspected carcinogens)

• Multidisciplinary team

• Referencing of sources
– Links to additional resources organized by target 

audience

• Active involvement of target users

• External peer review

• Editorial Committee

• Regular updates

• Optimized navigation for mobile phones

Principles of information development
www.cancer-environnement.fr

• Collaboration: IARC, 
Cancéropôle CLARA (cancer 
regional research and 
prevention agency)

• Funding: Auvergne Rhône-
Alpes Region

http://www.cancer-environnement.fr/


Health On the Net (HONcode): certification of the reliability and credibility 
of webinformation on human health (publisher, content)
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2. Les cancers
• Cancer du sein
• Cancer du sang
• Cancer du cerveau
• Cancer de la vessie,
• Cancer colorectal
• Cancer du foie

• Cancer du poumon
• Cancer de la peau
• Cancer de la prostate
• Mésothéliome
• Cancer du testicule
• Cancer du pancréas
• Cancer de l’estomac
• Cancer de l’ovaire
…

More than 300 information sheets
regrouped in 6 sections

1. Informations générales
• Introduction
• Présentation du portail
• Outils pour mieux comprendre 
(Classifications, Chartes, 
Epigénétique, SIG, Symboles, 
Types d’études 
épidémiologiques, Valeurs de 
référence…)
• Panorama des formations 
Rhône-Alpes

• Plans de santé publique, santé 
environnement
• Réglementation
• Revue d’articles

…

6. Monographies du CIRC
• Vue d’ensemble
• Handbook Prévention des cancers 
• Classification par localisations cancéreuses
• Classification des substances cancérogènes
• Traductions françaises des synthèses des monographies du CIRC 
 Volumes 100 à 120…et suivantes à venir
…

5. Nutrition et activité 
physique
• Synthèse des données 
actuelles
• Approches méthodologiques
• Quelles recommandations ?
• Prendre soin de soin après un 
cancer chez enfants/ados

• Activité physique et cancer
• Obésité et cancer
• Alcool
• Aspartame 
• Cancer et alimentation
• Point sur le jeûne 
thérapeutique
…

3. Expositions environnementales
• Amiante
• Acrylamide
• Arsenic
• Benzène
• Champs électromagnétiques
• Cigarette électronique
• Dioxines
• Formaldéhyde
• Perturbateurs endocriniens
• Radon
• Tabac

4. Expositions professionnelles
• Amiante
• Bitumes
• Caoutchouc
• Chlorure de vinyle
• Composés Organiques Volatils
• Hydrocarbures
• Perchloréthylène
• Pesticides
• Poussières de bois
• Radioactivité
• Radon
• Silice
…

• Inscriptions Lettre d’information (trimestrielle) 
& Bulletin de veille électronique (mensuel)

• Facebook Cancer Environnement

• Twitter @CancerEnvironn

http://www.cancer-environnement.fr/63-Inscription-a-la-lettre-dinformation.ce.aspx
http://www.cancer-environnement.fr/63-Inscription-a-la-lettre-dinformation.ce.aspx
https://www.facebook.com/cancer.environnement
https://twitter.com/cancerenvironn?lang=fr


Link to complementary evidence-
based resources structured by target
user and type of information

Link to related
information sheets
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Structure of information sheet

Key messages 
and information

Synthesis
of current
evidence



• About 70 000 internet users per month
(840 000 in 2017) 
– 55% connected via PC
– 37% via mobile phone
– 8% via une tablet

• Most visited and shared pages
• Referenced by > 100 sites 

– IARC, INCa, Portail ministériel 
toutsurlenvironnement, Unicancer, CHU 
Rouen, atoutsante, doctissimo, presse grand 
publique, blogs santé, associations…
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Some figures



• Coffee-house debate « Soif de santé? Parlons Cancer et Environnement » (MFAURA)

• Festival Pint of Science

• Public information evenings

• Quiz

• Animation on Facebook
– Encourage questions about knowledge and preconceived ideas

Associated activities
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• Objectives
– Increase cancer prevention behaviour in TYAs
– Promote self care in accordance with evidence-based

prevention recommendations

• Methods
– Evidence-based cancer prevention recommendations
– Interdisciplinary approach involving

• Public Health experts
• Health education professionals
• Digital media consultant

– Involvement of target users
• School teenagers living in Auvergne Rhône-Alpes Region
• Adapt information to the needs, expectations and 

understanding of individuals

– Developpement of 3  games on touch screen
• Drag and drop & quiz

– Implementation reseach in 2019-2020

2/ Cancer prevention exhibition for French TYAs



Exhibition board of 7 m²
For support in actions in school



• Objectives
– To implement a structured and supervised 

physical activity program for TYACs (aged 15 
to 25 years)

– To promote healthy lifestyles and self-care to 
prevent second primary cancer

• Priority measures of the 3rd French 
National Cancer Plan 
– Reducing the risks of second primary cancer 

– Structuring of the long-term follow-up of 
children and teenagers with cancer

3/ Second primary cancer prevention in teenagers 
and young adults with cancer



• Evidence-based leaflet for TYACs
– Health recommendations for prevention of cancer and 

other chronic diseases
• Medical monitoring
• Psychological support 
• Benefits of a varied and balanced diet and physical activity, 
• Tobacco, alcohol, sun exposure
• Environmental exposures (occupational exposures, 

air pollutants...)

– Useful web-based information resources regarding cancer 
prevention and cancer risk factors.

– Ideas for well-being and healthy lifestyles after cancer.
– Testimonies from TYAC survivors 

• Content developed and validated by an interdisciplinary 
group of experts

• Involvement of target users
– Cancer patient and TYAC associations 

Promote healthy lifestyles and self-care to prevent 
second primary cancer



http://www.cancer-environnement.fr/423-Prendre-soin-de-soi-
apres-cancer-chez-enfantsados.ce.aspx (french language )

http://www.cancer-environnement.fr/423-Prendre-soin-de-soi-apres-cancer-chez-enfantsados.ce.aspx


• Analyze and better take into account the mechanisms at work in the development of risk perception
– To adapt the information on cancer risks and preventive measures 

• Take into account the issue of environmental inequalities in health (living conditions, spatial 
inequalities, etc.) 

• Analyses of the impact of environmental factors (geographic characteristics of their residential 
context i.e. degree of urbanisation, environmental exposures, territorial typology, etc.) 

• on individuals’ adoption of health-related behaviours, Genton M. PhD, Lyon 1 University
• on the level of physical activity, J Carretier, V Chasles, Hugo Montero (PhD)

• Development of decision aids to foster shared decision-making
• TYACs (J Carretier, N Moumjid)

• International randomized study comparing Personalized , Risk - Stratified to Standard Breast Cancer 
Screening In Women Aged 40 – 70 : socio-economic analysis

• (Delaloge S MD, PhD; Moumjid N PhD- H2020 EU)

Research  perspectives



• A balanced and integrated approach to cancer prevention, early detection and treatment is 
required

• “We cannot treat our way out of the cancer problem” 
Chris Wild, Director of IARC

• Importance of developing strategies for vulnerable groups of increased cancer risk
– TYA
– Cancer survivors

• The measures could have benefits for people other than those directly targeted
• Avoidance of exposure to carcinogenic agents is likely to prevent other non-communicable 

diseases 
• Cause to be removed or reduced in the long term—eg, through regulatory measures against 

occupational or environmental exposures 
– The preventive effort does not need to be renewed with every generation, which is especially 

important when resources are in short supply.

Conclusion



www.cancer-environnement.fr

Merci de votre attention
beatrice.fervers@lyon.unicancer.fr

Inscrivez-vous à la lettre d’information & au bulletin de veille 
& Suivez-nous sur les réseaux sociaux       et       @CancerEnvironn

Si vous avez des questions : 
cancer-environnement@lyon.unicancer.fr

http://www.cancer-environnement.fr/
mailto:beatrice.fervers@lyon.unicancer.fr
http://www.cancer-environnement.fr/63-Inscription-a-la-lettre-dinformation.ce.aspx

