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• Noncommunicable diseases (NCDs), or chronic diseases, are not transmitted

from person to person.

• Chronic diseases are the new epidemics in developed societies

• The four main types are:

-Cardiovascular disease

-Cancer

-Chronic respiratory diseases

-Diabetes.

• NCDs already disproportionately affect low- and middle-income countries,

where almost 75% of NCD deaths are recorded, 28 million.

• In Spain, cancer, heart disease, cerebrovascular diseases, chronic diseases of

the lower respiratory tract, Alzheimer's disease and diabetes mellitus are the

five leading causes of mortality.

Chronic diseases



• They have shared and modifiable risk factors (tobacco, obesity, lack of

physical exercise, environmental factors, etc.).

• Their surveillance (knowing their magnitude, their distribution and the

interest in identifying the risk factors involved) is necessary.

• In Spain, there is not a national system in Spain for the surveillance of chronic

diseases

Chronic diseases



• Systematic collection, consolidation and analysis of data and

dissemination of information to those who need to know so that action

can be taken.

• It is the essential activity that makes it possible to guide actions

(preventive and control interventions), as well as systematically evaluate

the results of its implementation.

• Communication for health (information for action).

• Surveillance of the health effects of environmental and genetic

factors

Public health surveillance



Environment and Chronic Diseases

• Scientific Consensus: The environment (as lifestyle, habitat and setting,
occupation and diet) is involved in the etiology of many types of chronic diseases
(eg cancer).

• ”Environmental”= “exposures that are present in the daily life of persons and defy
individual control and correspond to habitat and setting—air (both indoor and
outdoor), water and soil pollution—although occupational exposures could also
be included”.

• Industry as one of the sources of this contamination.

• The industrial sector makes great efforts every year to minimize its impact on the
environment and thus on health.



https://elpais.com/elpais/2014/11/26/ciencia/1417005093_700957.html

https://elpais.com/elpais/2014/11/26/ciencia/1417005093_700957.html


https://elpais.com/elpais/2018/04/20/album/1524211696_728584.html#foto_gal_1

https://elpais.com/elpais/2018/04/20/album/1524211696_728584.html#foto_gal_1


http://prtr.ec.europa.eu/#/home

http://prtr.ec.europa.eu/MapSearch.aspx

http://prtr.ec.europa.eu/#/home
http://prtr.ec.europa.eu/MapSearch.aspx


http://www.prtr-es.es/

http://www.prtr-es.es/
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1) Monitoring of cancer situation in Spain

2) Environmental, occupational epidemiology
and lifestyle.

3) Cancer genetics epidemiology

4) Development of methods in studies design,
data analysis, and bioinformatics.



Men Women

López-Abente G, Aragonés N, Pérez-Gómez B, Pollán M, García-Pérez J, Ramis R, Fernández-Navarro P. Time trends in municipal
distribution patterns of cancer mortality in Spain. BMC Cancer. 2014 Jul 24;14:535. doi: 10.1186/1471-2407-14-535.



Spanish reseach projects since 2004

(1)“Patrones de mortalidad municipal determinados por la
proximidad de industrias contaminantes en España”. FIS PI04/041.
IP: Gonzalo López Abente.

(2)“Contaminación industrial y cáncer en España”. FIS PI08/0662.
IP: Gonzalo López Abente.

(3)“Nuevos enfoques en el estudio de la influencia de la
contaminación emitida por las industrias en la mortalidad por
cáncer NAPICAM”. FIS CP11/00112. IP: Pablo Fernández Navarro.

(4) “Influencia de la contaminación industrial en bio-marcadores de
exposición a iones metálicos/dioxinas y efectos epigenéticos de la
contaminación por mercurio (Proyecto CIBIO-EPIGEN)”. FIS
PI14CIII/00065. IP: Pablo Fernández Navarro.

(5)“Contaminación industrial e incidencia del cáncer infantil en
España”. FIS 12/01416, IP: Rebeca Ramis (Registro Español de
Tumores Infantiles (RETI-SEHOP)).

(6)“Estudio de la incidencia del cáncer y su relación con la
contaminación industrial”. Fundación Científica de la AECC. IP:
Javier García Pérez (MCC-Spain)



HYPOTHESIS: Exposure to pollution emitted by industries may be associated with the
development of cancer.

INITIAL CONSIDERATIONS:

(1) Pollution emitted by industries contains carcinogenic elements.

(2) The concentration levels of these pollutants are generally low.

(3) The greater proximity to an industrial complex may imply greater exposure to the pollution
emitted by it.

(4) The emissions of industrial pollutants can be release to air, water or soil, so exposure can also
happen in different ways.

(5) There are industrial activities that can make a certain compound bioavailable or in greater
concentration in the environment (example: mining activities).

(6) Substance emissions can be assessed during the normal operation of an installation, or in the
event of an accident.



Geographic association between industrial pollution and 
municipal cancer mortality in Spain

-Data: -Mortality municipal (National Institute of Statistics, INE)
-Demographic sociodemographic data: 1991 Census, 2001
-Data of the municipal population (INE)
-Cartography (INE)

- Calculation of expected deaths

- Spatial regression models:

-Poisson mixed regression

-Autogressive Bayesians proposed by Besag, York and Mollié

-Bayesine estimation: - Markov Chain Monte Carlo (MCMC) (Winbugs)
-Laplace (INLA)

- Exposure to industrial pollution: Distance to the source (E-PRTR)





Fernández-Navarro P, García-Pérez J, Ramis R, Boldo E, López-Abente G. Industrial pollution and cancer in Spain: An important public health issue.
Environ Res. 2017 Nov;159:555-563.



2010

Suma de las emisiones al aire de los
carcinógenos para el año 2010 de
todas aquellas industrias que estén
a 5km de los núcleos poblacionales.
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(1) According to the PRTR + IPPC registry, there are many municipalities exposed to
carcinogens distributed throughout the Spanish territory.

(2) Excess risk of dying due to some cancers is observed in municipalities in the vicinity of
which there are certain industrial complexes.

(3) The limitations of the studies carried out, make the results should be taken with great
caution and never be interpreted in terms of causality.

(4) Studies that generate hypotheses about the possible associations between the pollution

emitted by industries and the development of cancer.

General conclusions

Surveillance of the health effects of environmental and genetic factors



(5) The hypothesis: some of the pollutants emitted by industries are causal factors of some
types of cancer, but in no case is it a study on causal effects, so the statistical significance of
the findings in no case marks a causal relationship.

(6) The ecological associations that have to be more deeply analyzed in order to arrive at an
understanding of the causal relationship that may be operating in the association found.

(7) Independientemente de los hallazgos encontrados, dada la cantidad de sustancias
contaminantes (muchas de ellas carcinógenas) que emiten este tipo de instalaciones, desde
el punto de vista de la salud pública, cualquier medida preventiva en relación con la NO/baja
exposición a estas es fundamental y necesaria.

General conclusions



Industrial emissions and exposed

population

• The municipalities in whose vicinity (less than 5km) there is a greater amount of emissions
of carcinogens (declared by industries to the PRTR registry) are located in the southwest,
east and north of Spain.

• According to the definition of exposure to carcinogens emitted by industries that has been
developed in the article Fernández-Navarro P, et al. Environ Res. 2017 (definition with many
limitations) there is an average of 9 million people living less than 5km from industrial
complexes or industries that emit some type of carcinogen.

• The air emissions of most of the carcinogens in the vicinity of the population centers have
been reduced between 2007 and 2010 except for: benzene, polycyclic aromatic
hydrocarbons (PAHs), dioxins + furans and polychlorinated biphenyls (PCBs).



Mortality from cancer

• There is an excess of municipal average mortality of 17% before an industrial
environmental exposure (Average value of the RR in those significant associations in both
men and women).



• Statistical significance

• Magnitude of the observed effect

• Facilities evaluated and results generated

• Exposure time

• Dose of the exposure factor

• Multiple comparisons

• Ecological fallacy

• Confusion

• Mortality

• Emission / Inmission

Other condiderations



Validation of distance as an exposure 
approximation



Mobile application for Information on Industrial 
Pollution / and Cancer Mortality



• Results of our articles in the press (information for the action).

• Continuous monitoring of the effects: mortality, incidence, the industry itself ... change 
over time.

• Studies of new sectors, new methodological approaches, morbidity ...
- Study on the chemical industry (methodological approx.) (Ana Ayuso)
- Study of stomach cancer controlling smoking (José Matías Triviño)
- Study of Leukemias controlling natural radiation (Unai Larrinaga)
- Incorporate emissions to studies, ...

• Projects by Rebeca Ramis and Javier García Pérez with the incidence of cancer.

• New studies with greater validity of inference

• New AMICIC

• International projects (Joint Action Health Information)

And now …


