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Using Open Source GIS to Map Health Data 
by David Crowther 

This blog was inspired mainly as a result of a Cadline Introduction to QGIS Training course that I 
delivered for a UK Local Authority in December 2019. The team I trained were mainly new to GIS 
and wanted to be able to Map Health related datasets, including Locations of Care Homes and 
Private Care Facilities, in order to provide more timely and accurate responses to Care Needs for 
Vulnerable people.  

With the current COVID-19 epidemic, the ability to utilise spatial analysis tools to map Health related 
datasets is now more important than ever. 

This blog aims to demonstrate how utilising some core geospatial tasks, such as:  

• Creating Points from XLS data 
• Spatial Analysis 
• Buffering 
• Masking Data 
• Distance Analysis 
• Heatmapping 

…. can then enable you to better support the decisions that you make regarding Health Care and 
the Support of Vulnerable People in your Community.  

The blog covers a suite of Open Source GIS tools including QGIS (desktop GIS), PostGIS (Spatial 
Database) and GeoServer (Web Mapping) which are fully supported by Cadlines DynamicMaps 
spatial experts. 

 

1 – Acquiring the Data 

While delivering the QGIS Training course we utilised Health related datasets that we downloaded 
from the Care Quality Commission website - https://www.cqc.org.uk 

 

 

 

https://www.cqc.org.uk/
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In particular we downloaded an XLS file of Active Care Homes Data. 

 

 

The data provided had very useful information about the Location, Type of service and Quality of 
service of each provider. Each of these attributes could be used for spatial analysis and styling. 
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2 – QGIS 

To open the data within QGIS we simply dragged and dropped the XLS file into the QGIS Layers 
Panel. 

 

Each Care Home record had an Address, but more importantly they also had coordinates in 
Longitude and Latitude which will make it even easier to create them as Points within the map. 
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Using the Add Delimited Text File option, we simply pointed to our XLS file and created Points 
using the Longitudes and Latitude coordinates. 

 

Once the routine was applied, we now had all the Care Home Points created within the Map. 

 

 

In order to work with our other spatial data, we then saved the Points Layer as a new Shapefile in 
British National Grid (27700). 
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And the Shapefile of UK Care Homes was then automatically added to the map for analysis. 

 

 

SQL Select 

Our first step in analysing the data was to use Structured Query Language (SQL) to then filter the 
UK Care Homes file to show just those records in Northampton. This can be done using the 
Expression Builder in QGIS. 
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Using the Expression Builder we selected just those records where their Location value has 
Northampton within the name. As below we used the ILike Operator to remove any case sensitivity. 
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Spatial Select 

Another method to select the Points within Northamptonshire would be to spatially identify the 
Points that fall in the County Boundary. This is often a more accurate technique as it will remove 
errors where attribute data is incorrect or missing. 

In QGIS we ran the Select by Location tool which is available from the Vector > Research menu.  

 

Using the County Boundary of Northamptonshire (pre-selected) we were then able to find all the 
Points within that area – now displayed as yellow dots in the map. 
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Again, by exporting the results – only those currently selected - we created a New GIS Layer to 
add to the Map. 

 

Changing the colour of this new layer it’s now easier to see those points within the boundary of 
Northamptonshire. 
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Thematic Maps – to Show Type of Service 

A common GIS task is to take the Attribute information, in this case the Type of Care Facility to 
then thematically colour the Point Objects within the map. 

 

The Thematic is created by simply changing the Symbology option from Single Symbol to 
Categorized, choosing the field to use (Location_2) and applying a Style/Colour for each Unique 
value. 
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Once applied it is now more obvious to the User what Type of Facility each Point represents. A 
Legend is also auto generated next to the map, which can then be printed to enable a wider 
audience to better interpret the map. 

 

 

 

 

Masking Maps 

In the Cadline FAQ below, we have explored how to use a Masking technique to hide data that isn’t 
important to our analysis: 

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360004789857-QGIS-Creating-Masks 

The Masking option is very easily achieved by applying a Filter to the Counties Layer where the 
Name is ‘Northamptonshire’. 

 

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360004789857-QGIS-Creating-Masks
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And then applying an Inverted Polygon Style to the Counties Layer, so that all Counties apart from 
Northamptonshire are coloured in White. By then re-ordering the Counties above your spatial 
layers all data is masked apart from those features in Northamptonshire. 
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Buffering 

A common geospatial analysis routine is to create spatial buffers which can then be used to identify 
resources within set distances. In the example below we created a 1000 metre (1km) buffer from 
the centre of Northampton. 

 

 

By applying some Styling options we were able to make the Buffer object transparent so the Care 
Homes within the 1km are more easily seen. 
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Again, using the Select By Location routine we can use the 1km Buffer object to identify only the 
Care Home Points within the 1km radius. 

 

With the Points selected being shown as yellow in the map and also selected within the Table view, 
allowing us to determine a Count of the Points in the 1km Buffer.  

 

Buffering enables you to understand if your Local Community, especially Vulnerable people, can 
easily reach resources, or will some necessary action need to be taken to increase coverage within 
your Local Authority. 
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Heatmaps 

An especially compelling Map can be generated using heatmaps from your underlying spatial data. 
Health Incidents, similar to Crime patterns can more easily be monitored when you take simple Point 
locations and interpolate that geometry to create hotspot heatmaps. 

In order to do this we simply duplicated the original Care Homes Point Layer and changed the 
Layer Properties to apply a Heatmap style. 

 

 

Choosing a Colour Ramp such as Spectral then allows you to apply a common styling technique 
where hotspots are represented as red colours and cooler areas shown in blue. 

 

If we now move the Counties Mask layer above the Heatmaps Layer we now only show the Heatmap 
for our Local Authority area. 
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Routing and Distance Tools 

QGIS provides a number of inbuilt and Plugin tools for performing distance analysis and many of 
these have been explored in my previous blog here: 

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360001338178-QGIS-Routing-and-
Distance-Tools 

A perfect use for these Distance Tools would be to create a Distance Matrix from Vulnerable 
People to their nearest Hospitals. 

In order to do this we used an Expression Builder (SQL) to filter the UK Health Care Data to create 
a Hospitals Layer. 

 

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360001338178-QGIS-Routing-and-Distance-Tools
https://www.cadlinecommunity.co.uk/hc/en-us/articles/360001338178-QGIS-Routing-and-Distance-Tools
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Exporting the results as a new GIS File for the Hospitals, then allowed us to add the layer into the 
map and label each hospital. 

 

 

We then ran the Distance Matrix tool to calculate the Distance from each Vulnerable Person to 
each of the 7 Northamptonshire Hospital Locations. 

 

We had 50 Vulnerable Person Points and 7 Hospital Locations, which meant that the Distance Matrix 
calculated 600 measurements. 
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Each Vulnerable Person therefore had 7 unique Distance Measurements – one to each Hospital. 

 

 

QGIS is fully interoperable with Excel, so by exporting the Distance Matrix records into Excel we 
were able to create Pivot Tables to summarise and further analyse the results. 
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The Pivot Table view made it very easy to identify distances from each Vulnerable Person to each 
Hospital. 

 

As well as calculate the Average Distance and Minimum Distances to Hospitals. 
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3 – PostGIS and GeoServer 

Having explored a number of desktop GIS techniques for viewing, modeling and analysing Health 
Care data, the next step is to look at other Open Source geospatial tools to better store and then 
present that data across the web. 

Cadline’s Geospatial Team are listed as a Provider of Support for Open Source Geospatial tools for 
the OSGeo Community. 

 

 

As part of that we deliver an Introduction to GeoServer Training course and an Integrated Open 
Source GIS Course, which includes working with PostGIS. 

We recommend to all our GIS Clients that both GeoServer and PostGIS will provide the right tools 
for them to store, manage and publish their spatial datasets and this definitely makes sense for our 
Health Care information. 

Using the integrated Database Tool within QGIS, we are able to very easily upload the Flat GIS 
file format into our PostGIS Spatial Database. 
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Once uploaded you can either use PGAdmin or another User Interface tool such as DBeaver to 
visualise and manage your Health Care Datasets:  

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360003480218-PostGIS-PGAdmin-or-
DBeaver- 

 

 

Having uploaded the spatial data into a PostGIS Database, it’s now very easy to publish that data 
as Web Map Services (WMS) via GeoServer. 

 

We simply connect GeoServer to our PostGIS Database to Publish the UK Care Homes table. 

 

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360003480218-PostGIS-PGAdmin-or-DBeaver-
https://www.cadlinecommunity.co.uk/hc/en-us/articles/360003480218-PostGIS-PGAdmin-or-DBeaver-
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Then create a New Layer called UK Care Homes. 

 

By default the UK Care Homes data will be shown as Red Squares…… 
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…. but using the power of Style Layer Descriptors (SLDs) we can style the data in GeoServer to 
better meet our needs. 

 

For example, here is a Cadline FAQ on how to generate Heatmaps from your WMS Layers –  

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360007408617-GeoServer-Creating-
HeatMaps 

The SLD uses a Vector to Raster Symboliser and a series of Range Categories to Colour the Map 
to generate a Heatmap.  

 

 

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360007408617-GeoServer-Creating-HeatMaps
https://www.cadlinecommunity.co.uk/hc/en-us/articles/360007408617-GeoServer-Creating-HeatMaps
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Adding this New WMS Layer into our Web Mapping software – MapThat ….. 

 

 

…. means we can visualise the UK Care Homes as a WMS Heatmap! 
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Each time we zoom in to a specific geographic location the Heatmap is re-calculated, showing the 
hotspots for the underlying point data. 
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Another great way to visualise Point Data is to use Clustering. In GeoServer this is referred to as 
Stacked Points and this FAQ outlines how to achieve this:  

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360007541578-GeoServer-Creating-
Stacked-Points 

Having created a New WMS Layer of the UK Health Care Locations and applying the Stacked 
Points WMS, the points now show as clustered Point objects. 

 

Once added as a Layer in MapThat, we now have a very fast rendering and high impact layer for 
all Users to interpret. 

https://www.cadlinecommunity.co.uk/hc/en-us/articles/360007541578-GeoServer-Creating-Stacked-Points
https://www.cadlinecommunity.co.uk/hc/en-us/articles/360007541578-GeoServer-Creating-Stacked-Points
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Viewing the Stacked Points WMS and the Heatmap WMS at the same time is a great way to see 
where we have the highest intensity of data…. be that Care Home locations or indeed Disease 
Incidents. 
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Having created Web Map Services (WMS), these can also be shared with desktop GIS Users – e.g. 
via QGIS. 

Simply create a New Connection to your GeoServer Instance using the Data Source Manager. 

 

And then Add the WMS Layers that we created in GeoServer. 
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Here the Stacked Points WMS is shown in QGIS… 

 

… and then the Heatmap WMS layered onto OpenStreetMap. 
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Finally, applying our Mask Layer we can view the Clustering of Care Homes and the Heatmap for 
Northamptonshire. 

 

 

Geospatial Tools really are a great way to add further analytics to your data and ensure your decision 
making is as accurate and effective as possible! Furthermore, using QGIS, PostGIS and 
GeoServer, these tools won’t add any further economic pressures to your business. 
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