
Background
An estimated 2.5 million people are living with and beyond 
cancer in the UK, predicted to increase to 4 million by 20301. 
The Macmillan-National Cancer Intelligence Network Cancer 
UK Prevalence Project aims to provide the most granular 
understanding of the cancer survivorship population in the UK, 
with outputs produced by sub-national geographies.

A key challenge is how to visualise and represent geographic 
variations in cancer prevalence appropriately in ways that are 
easily comprehensible. 
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Methods
We used the Public Health England National Cancer Data 
Repository to link UK cancer registrations to mortality records 
in order to identify people diagnosed with cancer between 1991 
and 20102 and who were still alive on 31st December 2010. 
Counts are based on the fi rst diagnosis of a specifi c cancer within 
the 20-year period.

Using geographical information systems (GIS) mapping software3, 
the total 20-year cancer prevalence data (number and crude rate4) 
for all cancers combined (excluding non-melanoma skin cancer) 

was joined to the spatial layer of each local area in the UK5, based 
on where people were resident at the time of diagnosis.

We visualised the data in different formats including: a standard 
choropleth (thematic) map; a non-contiguous cartogram6; 
a Demers-style cartogram7 based on equal squares, and a 
population-equalised cartogram8. To allow for comparison, the 
same data classifi cation (four classes based on the Jenks' Natural 
Breaks algorithm9) and colour theme has been applied across all 
maps, with darker green colours representing higher rates.

Conclusions
Whilst choropleth maps represent data in ways that are familiar to an audience, and show the true 
geography and topology, there can sometimes be a risk of data misinterpretation and visual bias. 

Cartograms can help to remove visual bias and present data in a fairer and more comprehensible 
way by allowing for quick visual comparisons, although true topology is sacrifi ced. 

Population-equalised cartograms (fi gure 4), and resulting bivariate maps, can not only highlight the 
relative spatial variations in cancer prevalence but also show where the greatest demand for health 
services may lie by emphasizing the absolute number (by increasing the size of an area). Presenting 
data in an alternative way such as this, provided it is explained appropriately for the audience, can 
allow users to to quickly understand and plan for better service delivery. 

This work could be extended to include prevalence data based on age-standardised rates which would 
make areas even more comparable. In the maps presented here, the South West region in England, 
for example, has high numbers and rates of people living with and beyond cancer but this is likely 
to be largely due to the high proportion of the population being aged 65 and over.
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There were 1.8 million people in 
the UK diagnosed with cancer 
between 1991 and 20102 and still 
alive in 2010, who were matched 
to a local area in the UK.

(i) Standard choropleth 
map (fi gure 1)

Based on the choropleth map, it 
could be perceived that cancer 
prevalence rates are high in the 
South West, South Coast and in 
Norfolk in England, as well as mid-
Wales and parts of Scotland. Some 
of these large rural areas appear 
most prominent. Local variations, 
however, are not always easily 
distinguished in large conurbations 
made up of small local authorities, 
such as Greater Manchester and 
the West Midlands.

(iii) Equal square 
cartogram (fi gure 3)

All local areas have been replaced 
by a uniform square grid. Although 
the shapes of local areas are lost, 
there are no over-lapping features. 
True topology has not been 
maintained, but there is still in 
place some schematic topological 
relationship.

This presents the data from a 
non-biased starting point enabling 
geographical variations to be easily 
and quickly identifi ed. There is a 
high density of local authorities in 
the South West of England clearly 
visible with high rates of people 
living with and beyond cancer 
in 2010.

(ii) Non-contiguous 
cartogram (fi gure 2)

The size of each local authority 
is scaled proportionally to the 
number of people living with and 
beyond cancer in each area. 
Although the shapes of local areas 
remain the same, the topology is 
not maintained. Some large rural 
areas, particularly the Scottish Isles, 
have shrunk in accordance to the 
small population. This method 
also increases the size of some 
of the more densely populated 
urban areas – in some cases 
this is to such an extent that they 
now overlap (e.g. London local 
authorities and those in the West 
Midlands conurbation). In spite of 
this, the spatial data is presented 
more fairly in that the large rural 
areas no longer visually dominate 
the maps. The South West and 
South Coast of England remain 
easily identifi ed as having high 
rates of people living with and 
beyond cancer in 2010.

(iv) Population-equalised 
cartogram (fi gure 4)

Local authorities are re-sized 
according to a population attribute 
– in this case the number of people 
living with and beyond cancer. 
Despite the distortion, topological 
relationships and borders have 
been maintained. The addition of a 
thematic classifi cation has resulted 
in a bivariate map, in which both 
absolute numbers and rates are 
now visualised.

Based on the population-equalised 
cartogram, it can be observed that whilst 
there are high numbers of people living 
with and beyond cancer in areas such 
as London and Birmingham (signifi ed 
by their respective increased size), the 
prevalence rate in these areas is relatively 
low (as indicated by the lighter shade of 
green). Conversely, some of the large 
rural areas in Wales and Scotland are 
still identifi ed as having a relatively high 
rate, but in absolute terms the number 
is low, as represented by their shrunken 
size. The South West and Norfolk areas in 
England remain prominent refl ecting both 
a relatively high rate and a high number 
of people living with and beyond cancer.
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Figure 4: Population-equalised density cartogram representing people 
living with and beyond cancer in the UK in 2010 by local authority

Figure 3: Equal-square cartogram representing people living with and 
beyond cancer in the UK in 2010 by local authority

Figure 1: Choropleth map representing people living with 
and beyond cancer in the UK in 2010 by local authority

Figure 2: Non-contiguous cartogram representing people living 
with and beyond cancer in the UK in 2010 by local authority
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