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SECTION 3: MAPPING EXISTING INDIVIDUAL DATA 

 

The aim of this section is to show how geographical representation of existing data can help to 
interpret trends in drug use. Unlike the previous section, no GIS analytic features are used. The 
maps simply portray the distribution of existing data. However, other areas of epidemiology have 
shown the dangers in interpreting what seem to be straightforward data. There are issues to do 
with level of aggregation and reference populations for rate calculation. 
 
These issues are explored in two data sets. The first data set from London, England show new 
cases of treated drug dependence. The second data set show prevalence of treated heroin use in 
Italy. 
 
3.1 North London – Epidemiology of Mapping of Data from the Regional Drug Misuse 
Database 
 
Mapping problem drug use constitutes the first step in exploring differences in the population, as 
was the case with the early maps of cancer and other diseases.  For example, maps of rickets 
were used to suggest the association with lack of sunlight, maps of melanoma led to the 
hypothesis that sunlight was a cause of melanoma, and maps of nasal cancer suggested that its 
excess was associated with furniture-manufacturing. 
 
There are several types of geographical study (Hertz-Picciotto,1998; Elliott et al., 1992):-  
• descriptive - to describe the geographical distribution of disease  
• ecological (or “geographical correlation”) - to describe the geographical distribution and 

relationship of disease with exposure 
• cluster/ investigative - to study clusters or clustering (disease excess with or without an 

identifiable source); and to investigate potential point sources (e.g industrial pollution and 
chemical accidents)  

• migrant (or “environmental genetics”) - to study changes in disease patterns among people 
that move from high or low risk to another region with low or high risk respectively.  

 
The most relevant studies for mapping problem drug use are descriptive and ecological, although 
cluster studies may become possible given greater information on drug supply.  Ecological 
studies depend on how closely area of residence relates to exposure.  Where this is not the case, 
or where the relationship is complicated or mitigated by other factors, ecological studies can 
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suffer substantial bias and need to be interpreted cautiously.  Similarly, there is a danger with 
descriptive studies that much variation will be found leading to areas being falsely identified as 
having a high or low disease occurrence.   
 
Problems with the data in terms both of the population counts (denominator) and accuracy of 
event data (numerator), as well as socio-economic confounding may be the cause of exaggerating 
or hiding geographical variation.  Interpretation of maps and mapping studies, therefore, need to 
take account of potential problems with the source data, and potential statistical problems - 
before concluding that geographical variation exists or that the observed risks truly correspond to 
the scale of disease.  Most of the data used to map drug use will be subject both to potential 
biases in under-reporting and coverage, and concerns over how closely it reflects underlying 
occurrence.  
 
Nonetheless, maps are the best way of summarising geographical data and have been used 
extensively, firstly with communicable diseases and more recently with chronic diseases.  
However, a single map may also be misleading.  Two key decisions when mapping diseases are 
the choice of scale and whether to show the observed rates or measures of risk (e.g. SMRs or 
RR).  Maps of large areas run the risk of ecological confounding; maps of small areas may be 
dominated by sampling variability due to small numbers and may need to be adjusted for the 
spatial dependence between contiguous geographical areas.  This issue is especially acute for rare 
diseases.  If observed rates are used, the maps will highlight areas with smaller populations, 
which have greater instability of rates and the greater likelihood of having a very high or very 
low rate.  Similarly, if significance levels are mapped, areas with larger populations may be more 
likely to be highlighted, which even with comparatively small differences can achieve statistical 
significance. Thus, the maps tend to highlight population density rather than differences in 
disease occurrence.  The first cancer maps raised these methodological problems (Howe, 1989). 
 
One important solution to these problems is to reduce the “noise” from within area variability in 
order to show between-area variability (Hertz-Picciotto, 1988). Empirical or fully Bayesian 
smoothing methods are employed to do this.  These methods use a series of weights based on 
national or regional averages to adjust the observed rates according to population size.  Thus, 
large areas will be adjusted very little, whereas estimates from areas with smaller populations 
will be moved (“smoothed”) towards the overall mean. Extreme values with low precision are 
made less extreme to be consistent with areas with more precise estimates. High rates in adjacent 
or contiguous areas can also be “shrunk” less than adjacent areas with different rates if risk and 
disease are believed to be spatially autocorrelated: to give local as opposed to global smoothing. 
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This process further corrects individual area estimates for the chance of finding heteregenous 
rates in neighbouring areas that should be more like each other.  
 
It is may be important also to map measures of statistical significance in a number of ways.  This 
is because even with a smoothed SMR or RR the range of point estimates are mapped (some of 
which still may be high or low) rather than the confidence intervals (which may cross unity and 
not be significantly different from national or baseline rates).  Therefore, a further map can be 
produced which shows the likelihood (based on the posterior mode of the “exceedence 
probability”) that an area is the same, higher or lower than the average.  One way to take account 
of the various ways that disease occurrence can be mapped is to present multiple maps including 
adjusted and unadjusted (perhaps also with supporting information).  
 
The maps in figure 10 illustrate some of the techniques of environmental epidemiology, and 
some of the problems associated with mapping drug misuse. 
 
Regional Drug Misuse Database (RDMD) – North London. 
 
All reports to the RDMD from GPs and specialist drug agencies mentioning heroin or methadone 
as a problem drug from 1990 to 1997 were selected.  These data were mapped by local authority 
(LA) with a rough population size of 200,000, for each year showing raw RR, smoothed RR, and 
posterior probability of exceedance.  The RRs were calculated for each year separately.  Overall, 
the number of events increased each year except 1997.  It is unlikely that this indicates an 
increase in the level of problem drug use, and may not even indicate an increase in the treated 
population over and above changes in the completeness of reporting.  The shortfall in 1997 was 
due to an unexpected increase in under-reporting from GPs and selected drug agencies.  The 
RDMD first started in 1990 and had a much poorer compliance than later years. 
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Figure 1. Relative risk (RR) of reported drug misuse in London, 1997. 

 
Figure 10 shows maps for 1997.  The smoothed maps do not vary from the raw RR in 1997 
because the counts in each geographical area were large enough to provide robust estimates.  In 
1997 the raw and smoothed maps are almost uniform – suggesting that drug use does not vary 
geographically.  Mapping the posterior probability of exceedence, however, highlights again 
central and inner-London.  This is because although the difference in the size of the RR in 1997 
was 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 fully. 
 
 
 
3.2 Italian Data from the Annual Census Survey of Public Therapy Services for Drug Users 
 
The data are derived from the national database containing data of people that are under 
treatment for use of drugs in Italy.  Each map (created using MapInfo) shows data aggregated by 
Italian regions (see appendix 3). The data used for the maps come from the annual census survey 
of public therapy services for drug users. Clients may be sub-divided by sex, age class, drug of 
primary use, drug of secondary use, province, and type of therapy.  One example, showing 
prevalence of heroin use among treated drug addicts is shown in figure 11 below. 
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Figure 2. Prevalence of reported heroin use (per 100,000 population) among registered 
drug addicts in Italy, 1991-1996. 

 
The maps in figure 11 may be used to infer the heroin epidemic that caused, after a few of several 
years, 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 
border regions, including the coasts of Puglia and Sardegna, to the internal ones. The last two 
years reported show that 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 
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few clients were present at the beginning of the nineties.  The geographical spread of the 
epidemic follows the main drug trafficking routes, including, due to the geographical position in 
the middle of the Mediterranean sea, the main sea routes, namely the Balcanian and Turkish 
route, which has terminals in the various harbours of Puglia, and the South Mediterranean route. 
Sardegna has a position which is geographically more linked to the southern region, but by 
cultural traditions it is indeed more linked to the northern and central regions, important links 
exist with Toscana and Liguria. This may partly explain the characteristics of the heroin epidemic 
in Sardegna which are much more similar to those of the northern and central regions than to 
those of the southern ones. 
 
As with the Scottish data, the Italian data show the utility of the maps compared to the table. In 
the map the viewer can easily visualise changing patterns of heroin notification, whereas in the 
table it is much more difficult to gain a sense of temporal and spatial trends. 
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