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An epidemiological survey related to atmospheric pollution was carried out during 1991-1992 

on a sample of about 2,800 people. Data were collected by means of standardized 

questionnaires, gathering information on the individual and his family, with special regard to 

respiratory aspects. Blood samples were taken at the interview and allergometric tests 

performed, as well as lung function tests. The data collected during the survey were widely 

inspected during these years within various disciplinary fields, such as epidemiology, lung 

disease, immunology, allergy, biochemistry, and cytogenetics. A specific characteristic of the 

study is the detection of antibodies anti-adducts to DNA of benzopyrene in the sera. 

A geographical approach is currently being applied. A major goal is to develop a  

geographical model for air quality, derived from the effects of air pollution on human beings. 

To begin with we are investigating on relationships between health and the environment, 

analyzing the distribution of a respiratory symptom like wheeze, and the association between 

estimates of air pollution and the presence of circulating antibodies against specific DNA 

adducts due to airborne pollutants. 
The method we are adopting for the geographical approach is as follows. In order to analyze the relationship 

between epidemiological data and the territory we decided to map the people who took part in the survey. These 

people are grouped per family, with perhaps more than one family residing in the same building, thus the same 

address may be common to many people, the number of presences ranging from 1 to more than 10. This enables 

us to build indexes (derived from epidemiological data) that express values relating to geographical points, 
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provided that each address is coded as a single geographical point. We thus obtain a dense scatter of points with 

associated values, on which geostatistical inspections can be performed to assess the fitness of the sample for a 

geographical approach, and possibly to adjust the sample. The final step of such mapping is to build thematic 

surfaces obtained by kriging techniques. 

The study area comprises two contiguous geographical sites (parts of the municipalities of 

Pisa and Cascina, Tuscany), with subareas. The original sample was taken on a census section 

basis, with the assumption that the main pollutant source was an almost linear one, namely 

the main road with heavy traffic that crosses east-west and connects Pisa to Florence. To 

ensure the geographical robustness of the sample a propedeutic check is needed. In fact, since 

the epidemiological survey is a follow-up of a preceding survey performed in 1985-1988, 

some people have changed address in the period between the two surveys. Thus the people 

who have moved need to be identified and if necessary excluded from the sample, as the 

information they carry may no longer pertain to the site where they now reside (note that the 

original aim of the survey was not a specifically geographical one). 

After classical statistical analyses have been performed, we are now applying geostatistic 

calculations. We also consider the noise due to the fact that human beings may be carrying 

misleading geographical information, because of their mobility, and we intend reduce it by 

using the detailed information collected with the diary of daily activity pattern for each 

subject of the survey. 

As far as the cartographic support is concerned, the local administrations of Tuscany are 

being equipped with detailed numeric cartography (scale 1:2000), and GIS (Geographical 

Information System) data sets are growing fast (though they need to be refined). However as 

regards our two sites, numeric cartography is unfortunately only available for Pisa, while for 

Cascina we can only rely on data in CAD (Computer Aided Design) format. This meant that 

we had to manually input the address points of the Cascina site, while we were able to use 

automatic geocoding techniques for the Pisa one - ArcWiew/ArcInfo (ESRI) was the system 

adopted for GIS operations. 

In addition to epidemiological data we can rely on other data from different sources. These 

are: estimates of the air quality obtained by the use of lichens as bioindicators (data from a 

survey performed by the Environmental Science Department of the University of Pisa); 

statistical data from the Census performed in 1991 by the Italian National Institute of 

Statistics (ISTAT); climatic factors, namely the predominating trend of winds during the 

daily periods of heavy traffic, to be compared with the direction of the main linear pollution 

source; and measures of air pollutants gathered by monitoring stations installed by local 

administrations.  

At the end of the preparation phase we expect to have a suitable basis for spatial analysis 

containing both  data describing the physical features of the territory such as environmental 

parameters and air pollution due to human activities, and measures of the state of the health 

of people and bioindicators. 
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Conclusions and developments 

These preliminary results indicate that visual spatial data analysis seems to be a valid tool for 

inspecting geographical features relating to epidemiological data. The use of interactive tools 

is recommended as they allow to easily investigate the characteristics of data much more than 

the few proposed maps can suggest. 

So far we have applied only to one result of the epidemiological survey, nevertheless we have 

developed a methodology to map individuals on the territory and to get indexes with 

geographical meaning from individual data. The results obtained by using these indexes 

encourage to further proceed with this approach. The quality of the samples can be refined by 

filtering the noise on the subjects, e.g. as performed for smokers it is possible to discriminate 

people on the basis of sedentarity; the large number of studied subjects allow to get still 

meaningful subset after filtering. 

 
Data sources 
Base map: Carta 2000 – Tuscany Region (Italy)  

Administrative boundaries: Municipality of Cascina 

Epidemiological data: Survey performed in 1991-1993 by CNR (Italian National Research Council) 

and ENEL (Italian National Electricity Society)  

Lichens: Biomonitoring survey performed in November 1994 by Environmental 

Science Department - University of Pisa 
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An epidemiological survey related to atmospheric pollution was carried out

during 1991-1992 on a sample of about 2,800 people. Data were collected

by means of standardized questionnaires, gathering information on the
individual and his family, with special regard to respiratory aspects. Blood

samples were taken at the interview and allergometric tests performed, as

well as lung function tests. The data collected during the survey were

widely inspected during these years within various disciplinary fields, such
as epidemiology, lung disease, immunology, allergy, biochemistry, and

cytogenetics. A specific characteristic of the study is the detection of

antibodies anti-adducts to DNA of benzopyrene in the sera.

A geographical approach is currently being applied. A major goal is to
develop a  geographical model for air quality, derived from the effects of

air pollution on human beings. To begin with we are investigating on

relationships between health and the environment, analyzing the

distribution of a respiratory symptom like wheeze, and the association
between estimates of air pollution and the presence of circulating

antibodies against specific DNA adducts due to airborne pollutants.

The method we are adopting for the geographical approach is as follows. In

order to analyze the relationship between epidemiological data and the
territory we decided to map the people who took part in the survey. These

people are grouped per family, with perhaps more than one family residing

in the same building, thus the same address may be common to many

people, the number of presences ranging from 1 to more than 10. This
enables us to build indexes (derived from epidemiological data) that

express values relating to geographical points, provided that each address is

coded as a single geographical point. We thus obtain a dense scatter of

points with associated values, on which geostatistical inspections can be
performed to assess the fitness of the sample for a geographical approach,

and possibly to adjust the sample. The final step of such mapping is to

build thematic surfaces obtained by kriging techniques.

The study area comprises two contiguous geographical sites (parts of the

municipalities of Pisa and Cascina, Tuscany), with subareas. The original
sample was taken on a census section basis, with the assumption that the

main pollutant source was an almost linear one, namely the main road with

heavy traffic that crosses east-west and connects Pisa to Florence. To

ensure the geographical robustness of the sample a propedeutic check is
needed. In fact, since the epidemiological survey is a follow-up of a

preceding survey performed in 1985-1988, some people have changed

address in the period between the two surveys. Thus the people who have

moved need to be identified and if necessary excluded from the sample, as
the information they carry may no longer pertain to the site where they now

reside (note that the original aim of the survey was not a specifically

geographical one).

After classical statistical analyses have been performed, we are now
applying geostatistic calculations. We also consider the noise due to the

fact that human beings may be carrying misleading geographical

information, because of their mobility, and we intend reduce it by using the

detailed information collected with the diary of daily activity pattern for
each subject of the survey.

As far as the cartographic support is concerned, the local administrations of

Tuscany are being equipped with detailed numeric cartography (scale

1:2000), and GIS (Geographical Information System) data sets are growing
fast (though they need to be refined). However as regards our two sites,

numeric cartography is unfortunately only available for Pisa, while for

Cascina we can only rely on data in CAD (Computer Aided Design)

format. This meant that we had to manually input the address points of the
Cascina site, while we were able to use automatic geocoding techniques for

the Pisa one - ArcWiew/ArcInfo (ESRI) was the system adopted for GIS

operations.

In addition to epidemiological data we can rely on other data from different
sources. These are: estimates of the air quality obtained by the use of

lichens as bioindicators (data from a survey performed by the

Environmental Science Department of the University of Pisa); statistical

data from the Census performed in 1991 by the Italian National Institute of
Statistics (ISTAT); climatic factors, namely the predominating trend of

winds during the daily periods of heavy traffic, to be compared with the

direction of the main linear pollution source; and measures of air pollutants

gathered by monitoring stations installed by local administrations.
At the end of the preparation phase we expect to have a suitable basis for

spatial analysis containing both  data describing the physical features of the

territory such as environmental parameters and air pollution due to human

activities, and measures of the state of the health of people and

bioindicators.

Spatial featuring of epidemiological data 

of a general population sample living in Central Italy

Data sources

Base map: Carta 2000 - Tuscany Region (Italy)

Administrative boundaries: Municipality of Cascina

Epidemiological data: Survey performed in 1991-1993 by CNR

(Italian N ationa l Rese arch C ouncil ) and ENEL ( Italian Nati onal
Electricity Society)

Lichens: Biomonito ring surve y performed  in
November 1994 by Environmental Science Department - University of Pisa
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Conclusions and developments

These preliminary results indicate that visual spatial data analysis seems
to be a valid tool for inspecting geographical features relating to

epidemiological data. The use of interactive tools is recommended as they
allow to easily investigate the characteristics of data much more than the
few proposed maps can suggest.

So far we have applied only to one result of the epidemiological survey,
nevertheless we have developed a methodology to map individuals on the
territory and to get indexes with geographical meaning from individual

data. The results obtained by using these indexes encourage to further
proceed with this approach. The quality of the samples can be refined by

filtering the noise on the subjects, e.g. as performed for smokers it is
possible to discriminate people on the basis of sedentarity; the large
number of studied subjects allow to get still meaningful subset after

filtering.


