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Figure 2 Heat map showing
percentage of adult population at
high risk of diabetes using

a statistical smoothing technique.

B

Furthermore, the process of establishing a procedure for
the current project built a stock of in-house knowledge
and a network of contacts that would make any subse-
quent set of permissions and procedures substantially
easier to set up.

The practical challenges of undertaking this work were
relatively minor. However, this was probably due to
a near-optimal local infrastructure (see ‘Management
and governance’ above). Unusually, we had access to
a single electronic database covering an entire Primary
Care Trust area due to unique data sharing arrange-
ments between the local general practices, the Primary
Care Trust and the university. Furthermore, the quality
and completeness of general practice electronic data
across the district was higher than average. Those
seeking to replicate this approach in other parts of the
world may need to undertake groundwork to establish
a mechanism for data extraction from multiple different
computer systems, underpinned by relationships and
permission for governance, data sharing and data
quality.

Technical challenges included downloading and
cleaning the data, which had to be done in several stages
due to the size of the files and handling of multiple
values. Conversion of postcode to lower super output

Percentage at high risk

area with lookup tables and secure data pairing proto-
cols between data sets 1 and 2 was time consuming.
Specialist software was expensive and different versions
used between the clinical effectiveness group and the
geography department were inconvenient and resulted
in time spent converting files and reducing lines of data,
with older software unable to hold as much data. EMIS
web does not keep records of searches performed once
an update is installed (which occurs every 4—6 months),
so there is a limited time window for cross-sectional
analysis.

All geographical work was carried out on a 256 bit
NHS encrypted memory stick in the geography labora-
tory so that files with lines of patient information were
never used outwith the clinical effectiveness group
except on secure memory sticks. This was time
consuming and prevented regular backup of data, which
had to be done between two encrypted memory sticks
periodically. The technical process of mapping was
relatively straightforward—once the data had been
prepared, received and decisions made about what maps
to create—as expertise was present within the research
team to use GIS and Adobe Illustrator. It is unlikely
that without these skills high-quality maps could be
produced.
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Ring key Food availability, greenspace and
7.8-93 population density
9.4-10.9 Population density/km? Low
10.9-12.1 % non-greenspace Medium
12.2-13.7 Fast food outlets/pop High

Figure 3 Ring map showing percentage of population at high risk of diabetes, with selected social and environmental

characteristics, by middle super output area.

DISCUSSION

Summary of findings

In this study, we have shown that it is possible to (1)
obtain a near-complete set of de-identified data drawn
from an entire district’s electronic general practice
records in an ethnically and socio-economically diverse
inner-city district, (2) use a computer algorithm to
determine 10-year risk of type 2 diabetes for individuals
on this data set and (8) use geospatial mapping to
highlight dramatic variation in diabetes risk by small-
area geography and show how social and environmental
determinants of health can be effectively displayed and

communicated. Information governance and technical
issues were challenging but surmountable. We conclude
that the technique of geospatial mapping, of which we
have explored three different formats, may help to meet
the rapidly growing need for local health intelligence by
planners and commissioners of health services.

Mapping health information

Taking a geospatial view of health information such as
population at risk of disease complements a traditional
statistical approach to such data. Epidemiologists use
statistical tests, arithmetic adjustments and critique
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causality claims and data. By contrast, cartographers use
geospatial visualisation, utilise classing breaks (eg,
quintiles) and critique syrnbolisation.?'7 These different
paradigms have an important complementary role.
Quantitative analysis identifies statistically significant
trends; cartography brings meaning and local relevance.
Yet merely converting routine epidemiological data into
maps runs the risk of oversimplifying complex data and
misunderstands the purpose of geovisualisation, which is
to represent data spatially. Grouping and classing data
for mapping is an interpretive process, and ‘points of
interest’ to which the eye is drawn on a map may or
may not correspond to statistically significant relation-
ships between variables as determined by traditional
epidemiological approaches.

The key aim in health mapping is not to identify
statistically significant relationships but to gain first
insight, then understanding of the ways in which health
status varies over space and to reveal the potential drivers
behind this variation. In our research, by identifying
areas of highest prevalence of greater diabetes risk in
relation to small areas, local general practitioners, public
health specialists and planners can be aware of increased
risk and possible causes in their locality, so as to target
individual and population interventions. Such ‘local’
information may be unlikely to emerge from statistical
analyses alone.

Although we emphasise small-area geographic analysis,
we recognise that individual health is linked to non-
spatial social determinants, and a map of local-level data
is most valuable when interpreted in the wider social
context. Relative income inequality within the UK is likely
to influence weight (and therefore diabetes) via complex
pathways.*> One example is the ‘obesogenic environ-
ment’ model, which encompasses local and national,
physical and social environments.*® The maps presented
here are ideally considered with this context in mind.

Resources and skills in handling health information in
order to commission new interventions and services may
be limited, particularly where they relate to dual
responsibility of both local authorities and health
providers for the health of local populations. Geospatial
mapping offers one option to address these deficiencies
and present diverse information about health and its
wider determinants in an accessible format to support
commissioning and planning expertise. It is possible,
though somewhat speculative at this stage, that invest-
ment in the skill base needed for this approach may
prove a sound investment in the longer term.

Strengths of this study

This study is the first in the UK (and possibly world wide)
to use routinely collected, local individual patient data to
generate high-quality small-area maps of disease risk
across an entire district. A significant strength of this
study was the quality and completeness of the data set
from which the geospatial maps were derived. We
obtained up-to-date data on over 96% of the target cohort
(aged 25—79 years) across the whole of Tower Hamlets

and only one of the data fields (family history of diabetes)
contained a significant proportion of missing data.

The completeness of data capture in this study was
attributable to a number of things: (1) existing part-
nerships between the university and the National Health
Service; (2) a 20-year history of using electronic medical
records in local general practices, with standard data
entry templates for performance monitoring, audit and
needs assessment; (3) existence of local data sharing
agreements and information governance infrastructure
for overseeing the use of electronic personal medical
data and (4) the fact that 35 of 36 general practices in
the district used the same computer system (EMIS)
which was compatible with the chosen diabetes risk
algorithm (QDScore) and 33 of 35 shared postcode.

Limitations of this study

A potential limitation of our study is the uniqueness of
the local context. In order for the method used here to
be successfully reproduced by others, a number of
conditions need to be met. First, effective data sharing
agreements must be in place and a high degree of trust is
necessary between all parties. Second, the general prac-
tice records of a whole population need to be accessible
and the quality of relevant data fields on these records
(completeness, accuracy and consistency of coding)
must be high. Third, our method requires that patients
registered at a particular general practice live in the same
district. This was not the case for 1813 (1.1%) individuals
in this study. In some other localities, this discrepancy
might be far greater. Fourth, the task of downloading
and cleaning data and geographically mapping disease
risk required an advanced set of skills and took many
hours of input from a data analyst, public health
specialist and human geographer. We are some way off
a set-up whereby planners or general practitioners can
simply hit the ‘map it’ button on their consoles to
produce maps like the ones illustrated in this paper.

Conclusions

Using small-area maps to plot risk of chronic disease at
a local level is relatively novel. In particular, ring maps
have been used previously by other research teams, but
this technique is still in its infamcy.41 It informs visual-
isation of important social determinants of health, which
may generate engagement of people with an interest
(including local populations) in research and targeted
initiatives for improvement. However, the use of this
technique beyond the research environment may be
limited by governance and technical factors and by the
specialist skills needed for the data extraction and
mapping. The methodology could be refined through
further research of potential utility to improve geospatial
mapping for public health planning. Further studies of
feasibility, impact and cost are needed, as are published
information governance guidance on how to handle
patient-level data for geospatial mapping.
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Correction

Noble D, Smith D, Mathur R et al. Feasibility study of geospatial mapping of chronic disease
risk to inform public health commissioning. BM] Open 2012;2:¢000711. In the section
‘Strengths of this study’ it was reported that only one data field (family history of diabetes) con-
tained a significant proportion of missing data. In fact, this variable is only recorded if positive
and therefore it cannot be said whether or not it has a significant proportion of missing data.
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