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EXECUTIVE SUMMARY 

 
Disciplines such as ecology and environmental health are increasingly using Geographical 
Information Systems (GIS) to study associations between location, environment and behaviour.  
Advances in computing and graphical technology enable spatially referenced data to be linked to 
relational databases and epidemiological functions.  GIS thus provides a powerful tool for 
analysing the spread of phenomena over time and space.  The development of a European drug 
misuse GIS would be a logical progression in view of improvements in drug misuse surveillance 
and would provide a dynamic and flexible approach to visualising drug use in Europe. 
 
The objectives for this project were: 

1. To create a pilot GIS mapping package and database for drug misuse in the area covered by 

the EMCDDA. 

2. To produce detailed spatio-temporal maps of diffusion of drug use in Scotland. 

3. To produce illustrative maps for European regions. 

 
Objective 1 - Pilot GIS mapping package and database. This was achieved by using the GIS 

package ARC INFO (7.1.1)  and Arc View (v3.0a).  Detailed spatial and topographical data is 

now available for the area covered by the EMCDDA.  The package contains both spatial map and 

attribute data.  The main characteristic of a GIS is the ability to link and analyse the geographical 

framework and a relational database that contains relevant information (e.g. drug misuse 

statistics, population data, transport routes).  These features, together with more powerful spatial 

analysis tools, distinguish GIS from early mapping programmes that simply displayed 

information. 

 
 

Analytic functions 
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Objective 2 - Detailed spatio-temporal maps of diffusion of drug use in Scotland.  A series 

of maps were developed showing both temporal and spatial diffusion of drug use in the West of 

Scotland from 1980-2000. A Specially created software package [Drug Incidence & Prevalence 

Estimation Program (DIPEP)] was run for the West of Scotland; this produced both prevalence 

and incidence rates for the named towns and cities within the region.  The program output was 

then linked to the GIS program to illustrate changes in drug misuse prevalence and incidence in 

the West of Scotland.  

 

This map illustrates estimated peak 

incidence of drug misuse in the 

West of Scotland from 1984-1991.  

Each ‘isoline’ represents peak 

incidence of drug use at a 

particular point in time. Policy 

makers can see areas where and 

when drug use is spreading most 

rapidly. 

   

For example, here the isoline 

shows drug misuse starting in the 

city centre in 1984, then spreading 

most rapidly in the suburbs of 

Glasgow in 1988, having started in the city centre. 

 

Objective 3 - Illustrative maps for European regions. Illustrative maps were produced from 

English, Italian and European data. At the aggregate European level, GIS was used to display 

known prevalence estimates for cities and regions, thus highlighting both areas with some 

information and those where at present little is known. The English and Italian data show how 

regional data require careful interpretation so as to take account of the unit of analysis.  These 
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1991 1996

Rate per 100,000

problems have been addressed in other disease areas and it is important to draw on this 

experience when considering drug misuse. 

 

This figure shows treatment data for London. In 1997 the raw map is almost uniform – 
suggesting that drug use does not vary geographically.  Mapping the posterior probability of 

exceedence (a form of 
statistical significance), 
however, highlights 
central and inner-
London.  This is 
because although the 
differences in the size 
of the relative risks 
(regional rate relative 
to the overall rate) in 
1997 were small, they 
were significantly 
different.  These maps 

demonstrate the potential of mapping drug use – highlighting effectively the areas with greatest 
problem – but also the potential dangers of using incomplete data, and of not investigating 
geographical differences. 
 

The Italian maps for treated heroin use  indicate that the heroin epidemic in the early 1990s 

resulted, after a few of several 

years, in treatment demand for 

problematic heroin use.  This is 

indirectly measured by the 

prevalence of 

clients in drug 

treatment services 

and shows a shift 

from North to 

South and from 

Greater London 
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border regions, including the coasts of Puglia and Sardegna, to the internal ones. By 1996 the 

epidemic reached a plateau or is even decreasing in the regions where it was more severe in the 

first years whereas it is possibly still increasing in others, where few clients were present at the 

beginning of the nineties.  The geographical spread of the epidemic follows the main drug 

trafficking routes. In the map the viewer can easily visualise changing patterns of heroin 

notification, whereas in tabular date in the full report it is much more difficult to gain a sense of 

temporal and spatial trends. 

 

Summary and Recommendations 

 

This project achieved its the three objectives. 

• A Europe wide GIS mapping package and database has been established. 

• GIS analysis enabled the creation of detailed spatio-temporal maps of diffusion of drug 

use 

• Illustrative maps for aggregate national and European drug data regions have been 

created, providing greater understanding of spatial and temporal aspects of drug use. 

 

In achieving these objectives, the project has created a powerful tool for analysing other 

European drug misuse datasets with a geographical element.  

 

In order to further develop the work presented here, the following steps are recommended.  First, 

the Drug Incidence & Prevalence Estimation Program (DIPEP) needs to be modified to include 

European data for primary, secondary and tertiary centres of population.  Second, the DIPEP/GIS 

interface needs to be enhanced to incorporate European socio-economic data as well as allowing 

anchor points from local estimates. The rate-limiting step is obtaining drug attribute data, such as 

incidence and prevalence estimates and related socio-economic indicators such as deprivation, 

with a breakdown by region.  However the maps can be readily altered as more information 

becomes available.  One possibility would be to obtain detailed Europe wide socio-economic 

data and investigate their predictive capacity for drug use, so that, for example, projections could 

be made from areas with much data on drug misuse to areas where little is known. In order to 
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develop this work to cover a European wide spatial system more work is required. Third, drug 

agencies should be encouraged, wherever possible, to obtain clients’ postcode.  This information 

would serve two purposes; a) to enable more accurate mapping of data on known drug users and 

b) provide better input into GIS. 

 

These developments would provide policy-makers with an effective platform for visualising 

complicated data in a visually attractive format that is both easy to understand and interpret. 
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