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1.0 [bookmark: _Toc103240196]    INTRODUCTION

1.1 [bookmark: _Toc103240197]Report structure

1. Introduction

2. Task 1 – Development Log

· Log
· UK Regions 
· Wales Local Health Boards  (LHB)
· Case Study - Carmarthenshire Output Area
· Covid Data for Wales

· Data Sets, File Types and Reasons Used
· Data Sets
· File Types
· Reasons 

3. Task 2 - Results of Geographical Information Systems Build

· Ranked Local Health Boards According to:
· Deaths 
· Vaccinations 
· Vaccination Centres

· Possible Reasons for LHB’s Success or Failure

· Carmarthenshire Case Study - Hywel Dda’s Ranking
· Deaths and Vaccinations
· Number of Vaccination Centres
· What the Carmarthenshire Case Study Revealed

· Summary of Performance of Wales LHB’s
· Thematic Maps Used to Highlight Findings (Recap)

4. Conclusion
· Best LHB For Least Deaths and Most Vaccinations
· Worst LHB for Deaths
· Worst LHB for Vaccinations
· Best LHB for Vaccination Centres Per Head of Population
· Worst LHB for Vaccination Centres Per Head of Population
· Recommendations

5. References

1.2 [bookmark: _Toc103240198]     Aims

To showcase the science and technology, and management of Geographical Information Systems.

1.3 [bookmark: _Toc103240199]     Objectives

Develop critical understanding of underlying theories of GIS through examination of current GIS software trends through:
· Construction of a System to inform healthcare professionals on:

· uptake of the Covid-19 Vaccination Programme in Wales, using latest data set provided.

· Highlighting:

· one Local Authority area where uptake of vaccination is high/low.

· Pose:
· possible reasons for this high/low uptake.


2.0 [bookmark: _Toc103240200]    TASK 1 – DEVELOPMENT LOG

2.1 [bookmark: _Toc103240201]U.K. Regions

[bookmark: _Toc103240250]Figure 1 Map of UK with Wales Regions Highlighted
UK_regns
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[bookmark: _Toc103240251]Figure 2 Map of UK with Motorways Added on Top
M-ways
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· Wales only has one Motorway in the South because more population concentration there.


[bookmark: _Toc103240202]2.2	Wales Local Health Boards (LHB)

[bookmark: _Toc103240252]Figure 3 Add in Wales Local Health Boards (From Lle) [2]
local_health_boards
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Description automatically generated with medium confidence]


[bookmark: _Toc103240253]Figure 4 Colour it and Add a Legend
local_health_boards Map/Legend Designer for local_health_boards
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Made it a little more transparent to show motorways underneath
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[bookmark: _Toc103240203]	2.3	Case Study - Carmarthenshire Output Area

[bookmark: _Toc103240254]Figure 5 Add in Carmarthenshire Output Areas
M_ways,wales_oac_2011,…UK_regns Map/CarmarthenshireOA
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[bookmark: _Toc103240255]Figure 6 Add in Carmarthenshire Output Area and its Browser
CarmarthenshireBoundaryData Map
[image: A picture containing text

Description automatically generated]



[bookmark: _Toc103240272]Table 1 Carmarthenshire Boundary Data Browser

[image: Table

Description automatically generated][image: Table

Description automatically generated][image: Table

Description automatically generated][image: Table

Description automatically generated]


[bookmark: _Toc103240204]2.3.1	Categorisation of Residents

[bookmark: _Toc103240256]Figure 7 Categorise Residents of Carmarthenshire
CarmarthenshireBoundaryData Map/Legend Designer for CarmarthenshireBoundary
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Mainly:
· Farming Communities
· Rural Tenants
· Ageing Rural Dwellers


[bookmark: _Toc103240205]2.3.2	Deprivation Index

[bookmark: _Toc103240257]Figure 8 Map Carmarthenshire Residents' Deprivation Levels
· Red = Not Deprived
· Blue = Most Deprived
CarmarthenshireBoundaryData Map/Legend for CarmarthenshireBoundaryData by CDU_ID
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[bookmark: _Toc103240273]Table 2 Data Carmarthenshire Deprivation Browser
[image: Table

Description automatically generated]


[bookmark: _Toc103240206]2.3.3	Very Good Health
[bookmark: _Toc103240258]Figure 9 Carmarthenshire - Categorised as in Very Good Health
CarmarthenshireBoundaryData Map/Legend Designer: CarmarthenshireBoundaryData by VGHealth

· The Most with Very Good Health in Dark Green
· The Least with Very Good Health in Yellow
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[bookmark: _Toc103240207]2.3.4	Comparison of Deprivation Index to Very Good Health
[bookmark: _Toc103240259]Figure 10 Comparison

· Red/Blue = No Deprivation vs Deprivation
(Red No Deprivation/Blue Most Deprivation)
· Green/Yellow = those with Very Good Health 
(Green highest number with good health and yellow lowest number with good health)
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· Those Not Deprived have very good health as the red areas correspond (mostly) to darkest green areas


[bookmark: _Toc103240208]2.3.5	Comparison with Very Good Health vs Very Bad Health 
[bookmark: _Toc103240260]Figure 11 Comparison of those in Very Good Health Vs Very Bad Health
CarmarthenshireBoundaryData Map/
Legend Designer: CarmarthenshireBoundaryData by VBadHealth
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Description automatically generated]
· those with Very Good Health are in darker Green Polygon areas (Less of these with very good health in the Yellow Areas) versus 
· those with Very Bad Health – are the larger the stick figure the more of them are in very bad health (the smaller the stick figure the less in very bad health)
· Concentration seems to be in most populated areas

[bookmark: _Toc103240261]Figure 12 Few Exceptions Retired but Not Deprived
[image: Map
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· Although there are some exceptions; namely Detached Rural Retirement area where some in very bad health (2 from left 1 up – presumably age related – retired  but not deprived)
[bookmark: _Toc103240209]2.3.6	Number and Location of Covid Cases
[bookmark: _Toc103240262]Figure 13 No. of Covid Cases by Carmarthenshire MSO Area
· from 10 Jan 21 to 27 Feb 2022:

CarmarthenshireBoundaryDataMap/
Legend Designer for CarmarthenshireBoundaryData by oac_super_group
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[bookmark: _Toc103240274]Table 3 Carmarthenshire Spread of Covid Data (CarmsCovidCasesByLocation) Browser
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[bookmark: _Toc103240210]2.3.7	Very Bad Health and Covid Cases Overlaid
[bookmark: _Toc103240263]Figure 14 Correlation V Bad Health (Blue Figure) and Covid Cases (Red Circles)
CarmarthenshireBoundaryData Map/
Legend Designer for CarmarthenshireBoundaryData by VBadHealth
Legend Designer for CarmarthenshireBoundaryData by oac_super_group
[image: Chart, map, scatter chart
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[bookmark: _Toc103240211]2.3.8	Categorisation of Residents overlaid onto both Very Bad Health and Covid Cases
[bookmark: _Toc103240264]Figure 15 Overlaid with Carmarthenshire Categorisation of Residents
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· Farming community (Green) fared better than 
· those residing in (Pink) Rural Tenants - urban areas 
· Farming communities more isolated therefore less Covid transmission rates so less bad health. 
[bookmark: _Toc103240265]Figure 16 Aerial View Carmarthenshire overlaid with Categorisation of Residents
· Band of Covid cases mainly in Pink Rural Tenants which are Urban areas
CarmarthenshireBoundaryData,…BingAerial Map/Legend Designer for CarmarthenshireBoundary
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Made it a little more transparent to see terrain (over)
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[bookmark: _Toc103240266]Figure 17 Carmarthen Aerial View with Main Towns
· Clusters of Cases in line with Carmarthen towns:
Carmarthen, Burry Port, Llanelli, Gorseinon, Pontarddulais, Ammanford and Llandybie
Untitled,BingHybrid Map
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[bookmark: _Toc103240212]2.4	Covid Data for Wales by Local Health Board
[bookmark: _Toc103240213]2.4.1	Covid Deaths in Wales 
[bookmark: _Toc103240267]Figure 18 Deaths in Wales Broken Down into Local Health Boards
local_health_boards Map/Legend Designer for local_health_boards 
local_health_boards by name/local_health_boards by code
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[bookmark: _Toc103240275]Table 4 All Wales Deaths By LHB Browser
[image: A picture containing text
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The Least to Most Covid Deaths per Local Health Board:

1. Powys - 89
1. Hywel Dda - 707
1. Cardiff and Vale - 924
1. Swansea Bay - 976
1. Aneurin Bevan – 1,193
1. Betsi Cadwaladr – 1,259
1. Cwm Taf Morgannwg – 1,871

[bookmark: _Toc103240276]Table 5 Ranking All Wales Deaths per LHB
[image: Table
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However, this does not allow for population variations. 

· Powys has largest area and smallest population.  
· It is more likely that the more densely populated areas suffered due to high transmission.  
· Also ranking by percentage of population who died would show more accurate picture:

[3]
[bookmark: _Toc103240277]Table 6 All Wales Population By Local Health Board
[image: Table
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[bookmark: _Toc103240278]Table 7 All Wales Covid Deaths Ranked Proportionate to Population of Local Health Board
	Local Health Boards - Deaths Ranked Least to Most Proportionate to Population

	Local_Health_Board
	Deaths
	Geo_Code
	Raw_Ranking
	Population
	% Deaths
	Placed (Low to High)

	Powys 
	89
	W11000024
	1
	133030
	0.07
	1

	Hywel Dda 
	707
	W11000025
	2
	389719
	0.18
	2

	Cardiff and Vale 
	924
	W11000029
	3
	504497
	0.18
	3

	Betsi Cadwaladr 
	1259
	W11000023
	6
	703361
	0.18
	4

	Aneurin Bevan
	1193
	W11000028
	5
	598194
	0.20
	5

	Swansea Bay 
	976
	W11000026
	4
	390949
	0.25
	6

	Cwm Taf Morgannwg 
	1871
	W11000027
	7
	449836
	0.42
	7





[bookmark: _Toc103240214]2.4.2	Covid Vaccinations in Wales 
[bookmark: _Toc103240268]Figure 19 Covid Vaccinations in Wales by Local Health Board
local_health_boards Map/Legend Designer for local_health_boards/
local_health_boards by Percentage_Vaccinated
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[bookmark: _Toc103240279]Table 8 All Wales Vaccinations by LHB Browser
[image: Table

Description automatically generated]

· Vaccination Percentages Ranked by Local Health Boards: High to Low

1. Powys – 85%
2. Cwm Taf Morgannwg – 81%
3. Hywel Dda- 79%
4. Aneurin Bevan – 79%
5. Betsi Cadwaladr – 79%
6. Cardiff & Vale – 79%
7. Swansea Bay – 77%



[bookmark: _Toc103240215]2.5		Data, File Types and Reasons Used

[bookmark: _Toc103240216]2.5.1	Data Sets
Workspace saved in ExamFinal.WOR
Data Sets Used
· Total Vaccinations given by organisations in Wales
· Total Covid Cases in Carmarthenshire
· Deaths by Local Health Board
· Lle website to show the Local Health Boards
· .gov website used to show Population by Welsh Local Health Boards
· Carmarthenshire Boundary Data
· Carmarthenshire Deprivation in 5 Areas (Not Deprived, Deprived in 1 aspect, 2 aspects, 3 aspects and 4 aspects)
[bookmark: _Toc103240217]2.5.2	File Types 
· .WOR (for whole Map Info Pro Project)
· .xls (93-2007 Excel)
· Bing Hybrid (for terrain with town names)
· Bing Aerial (for terrain)
· Maps
· Browsers
· Legends
· The various other file types listed over page


[bookmark: _Toc103240218]2.5.3	Reasons
The following data sets were chosen out of all the Covid Data, as they were specific to Local Health Boards/County (Carmarthenshire).
· Total Vaccinations given by organisations in Wales
· Total Covid Cases in Carmarthenshire
· Deaths by Local Health Board
Also chosen:
· Lle website to show the Local Health Boards
· .gov website used to show Population by Welsh Local Health Boards
Summary of Files used and reasons in table over
[bookmark: _Toc103240280]
Table 9 Summary of Files Used and Why
	Summary

	Fig
	Description
	File Name Used/Legend Name
	Reason

	1
	UK Regions
	UK_regns
	Country Location

	2
	Map of UK with Motorways Added on top (overlaid)
	M_Ways
	Motorways

	3
	Add in Wales Local Health Boards (from Lle)
	local_health_boards Map
	Separate Wales into Local Health Boards

	4
	Colourise it and Add Legend
	local_health_boards 
	Identify the 7 separate Local Health Boards in Wales

	5
	Add in Carmarthenshire Output Areas
	CarmarthenshireBoundaryData
	Locate County of Carmarthenshire on Wales Map separated into Local Health Boards

	6
	Add in Browser for above
	As above 
	Classification of Residents

	7
	Categorise Residents of Carmarthenshire
	As above CarmarthenshireBoundaryData
	Residents classified by default polygon colour code

	8
	Map Carmarthenshire Residents’ Deprivation Levels
	As above 
	Residents’ Deprivation levels classified by colour code (Red not deprived down to Blue Deprived in all 4 areas)

	9
	Carmarthenshire Categorised as in Very Good Health (ONLY)
	As above CarmarthenshireDataVGoodHealth
	Those in Very Good Health in Dark Green (Most) down to least in Very Good Health in Yellow (Least) 

	10
	Side by Side Comparison of 8 and 9
	As above 
	Compare with those in Least Deprived in Red (above) and those Most Deprived in Blue (above)

	11
	Comparison of those in Very Good Health and those in Very Bad Health
	As above CarmarthenshireBoundaryData by VBadHealth

	To compare with those with Very Bad Health using sized Blue Stick Figures (the bigger the stick figure the more in Very Bad Health

	12
	Few Exceptions (Retired but not Deprived)
	As above
	Exceptions

	13
	No. of Covid Cases by Carmarthenshire MSOA
	As above
CarmarthenshireBoundaryData by oac_super_group

	Locations of Covid Cases in the specific areas of Carmarthenshire

	14
	Correlation Very Bad Health (Blue Figure) and Covid Cases (Red Circles)
	As above
CarmarthenshireBoundaryData by VBadHealth
CarmarthenshireBoundaryData by oac_super_group

	Locations of Covid Cases in specific areas of Carmarthenshire overlaid with those in Very Bad Health to highlight those in Very Bad Health in middle of larger amounts of Covid Cases

	15
	Overlaid with Carmarthenshire Categorisation of residents
	As above
	Those in (Green) Farming communities fared better Covid-Case-wise as compared to those in Rural Tenanted (Pink) urban areas

	16
	Aerial View Carmarthenshire overlaid with Categorisation of residents
	CarmarthenshireBoundaryData,…BingAerial Map
CarmarthenshireBoundary

	The rural areas and town areas to link to above Covid Cases and Very Bad Health areas and highlight Cases mainly in Rural Tenanted (Pink) urban areas.

	17
	Carmarthen Aerial View with Main Towns Labelled
	As above
	As above

	18
	Covid-Related Deaths in Wales Broken Down into Local Health Boards
	local_health_boards Map local_health_boards 
local_health_boards by name
local_health_boards by code

	Quantify Deaths by Local Health Board

	19
	Vaccinations by Local Health Boards in Wales
	As above
local_health_boards by Percentage_Vaccinated

	Quantify Vaccinations by Local Health Board

	20
	Deaths by Local Health Board (Percentages)
	As above
local_health_boards by Percentage_Vaccinated

	Quantify Deaths by Local Health Boards Proportionate to Population

	21
	 Vaccinations by Local Health Board (Percentages)
	As above
local_health_boards by Percentage_Vaccinated

	Quantify Vaccinations by Local Health Boards Proportionate to Population







3.0 [bookmark: _Toc103240219]TASK 2 – RESULTS OF GEOGRAPHICAL INFORMATION SYSTEMS BUILD

When identifying factors involved, in assessing each region’s efficacy, i.e.:
· Deaths
· Vaccinations
· Vaccination Centres
it is important to consider the population of each Local Health Board, and therefore rank the Health Boards proportionately.

3.1 [bookmark: _Toc103240220]Wales LHB Deaths Proportionate to Population

[bookmark: _Toc103240281]Table 10 All Wales Covid Deaths Ranked by LHB Proportionate to Population
	Local Health Boards - Deaths Ranked Least to Most, Proportionate to Population


	Local_Health_Board
	Deaths
	Geo_Code
	Raw_Ranking
	Population
	% Deaths
	Placed (Low to High)

	Powys 
	89
	W11000024
	1
	133030
	0.07
	1

	Hywel Dda 
	707
	W11000025
	2
	389719
	0.18
	2

	Cardiff and Vale 
	924
	W11000029
	3
	504497
	0.18
	3

	Betsi Cadwaladr 
	1259
	W11000023
	6
	703361
	0.18
	4

	Aneurin Bevan
	1193
	W11000028
	5
	598194
	0.20
	5

	Swansea Bay 
	976
	W11000026
	4
	390949
	0.25
	6

	Cwm Taf Morgannwg 
	1871
	W11000027
	7
	449836
	0.42
	7



[bookmark: _Toc103240269]Figure 20 Deaths by LHB Ranked in Proportion to Population
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3.2 [bookmark: _Toc103240221]Wales LHB Vaccinations Proportionate to Population 

[bookmark: _Toc103240282]Table 11 All Wales Vaccinations Ranked Proportionate to LHB Population
	Local_Health_Board
	Geo_Code
	First_Vaccination
	Total_Population
	Percentage_Vaccinated

	Powys Teaching Health Board
	W11000024
	112724
	133030
	85
	 

	Cwm Taf Morgannwg University Health Board
	W11000027
	364444
	449836
	81
	 

	Hywel Dda University Health Board
	W11000025
	309937
	389719
	80
	 

	Aneurin Bevan University Health Board
	W11000028
	473385
	598194
	79
	 

	Betsi Cadwaladr University Health Board
	W11000023
	553697
	703361
	79
	 

	Cardiff and Vale University Health Board
	W11000029
	396881
	504497
	79
	 

	Swansea Bay University Health Board
	W11000026
	302264
	390949
	77
	 



[bookmark: _Toc103240270]Figure 21 Vaccinations by Local Health Board (Percentages)
local_health_boards Map/local_health_boards by Percentage_Vaccinated
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[bookmark: _Toc103240283]Table 12 Vaccinations by LHB Browser
[image: Table

Description automatically generated]

[bookmark: _Toc103240284]Table 13 Vaccinations Ranked Proportionate to LHB Population
	
	Vaccinations Proportionate to Population
	%

	1.
	Powys
	85

	2.
	Cwm Taf Morgannwg
	81

	3.
	Hywel Dda
	79

	4.
	Aneurin Bevan
	79

	5.
	Betsi Cadwaladr
	79

	6.
	Cardiff & Vale
	79

	7.
	Swansea Bay 
	77



3.3 [bookmark: _Toc103240222]Combined Rankings for Low Deaths and High Vaccination Rates by LHB

[bookmark: _Toc103240285]Table 14 Combined Rankings for Low Death/High Vaccination per % of LHB Population
	
	Ranked by Least Deaths
	Population
	%
	
	Ranked by Highest % of Vaccination
Using 1 dose as standard
	%
	Population

	1
	Powys
	133,030
	0.07
	1
	Powys 
	85
	133,030

	2
	Hywel Dda
	389,719
	0.18
	2
	Cwm Taf Morgannwg 
	81
	449,836

	2
	Cardiff and Vale
	504,497
	0.18
	3
	Hywel Dda 
	79
	389,719

	2
	Betsi Cadwaladr
	703,361
	0.18
	3
	Aneurin Bevan 
	79
	598,194

	3
	Aneurin Bevan
	598,194
	0.20
	3
	Betsi Cadwaladr 
	79
	703,361

	4
	Swansea Bay
	390,949
	0.25
	3
	Cardiff & Vale 
	79
	504,497

	5
	Cwm Taf Morgannwg
	449,836
	0.42
	4
	Swansea Bay 
	77
	302,264




[bookmark: _Toc103240223]3.4	Vaccination Centres

[bookmark: _Toc103240271]Figure 22 Locations of Vaccination Centres in Wales
[4]
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[bookmark: _Toc103240224]3.4.1	Locations of Vaccination Centres - Categorised by LHB 
[bookmark: _Toc103240286]Table 15 Locations of Vaccination Centres by LHB

	
	[5-26]
Latitude
	[5-26]
Longitude
	
Local Health Board
	[4]
No. of Vaccination Centres

	Newport
	41.490101
	-71.312828
	Aneurin Bevan
	

	Bargoed
	51.683552
	-3.229210
	Aneurin Bevan
	

	Cwmbran
	51.653
	-3.021
	Aneurin Bevan
	

	Pontypool
	51.70111
	-3.04444
	Aneurin Bevan
	

	Abergavenny
	51.825366
	-3.019423
	Aneurin Bevan
	5

	Tywyn
	52.586113
	-4.0551
	Betsi Cadwaladr
	

	Dolgelau
	52.7391137102
	-3.883579799
	Betsi Cadwaladr
	

	Bala
	52.9111100
	-3.5972200
	Betsi Cadwaladr
	

	Wrexham
	53.04664
	-2.99132
	Betsi Cadwaladr
	

	Pwlhelli
	52.8899
	-4.41451
	Betsi Cadwaladr
	

	Porthmadog
	52.925266
	-4.130193
	Betsi Cadwaladr
	

	Blaenau Ffestiniog
	52.998337
	-3.944894
	Betsi Cadwaladr
	

	Caernarfon
	53.14126
	-4.27016
	Betsi Cadwaladr
	

	Llanrwst
	53.14021
	-3.79527
	Betsi Cadwaladr
	

	Denbigh
	53.18333
	-3.41667
	Betsi Cadwaladr
	

	Connah’s Quay
	53.21839
	-3.05496
	Betsi Cadwaladr
	

	Holyhead
	53.31281
	-4.63281
	Betsi Cadwaladr
	

	Bangor
	53.227390
	-4129263
	Betsi Cadwaladr
	

	Llandudno
	53.32498
	-383148
	Betsi Cadwaladr
	

	Rhyl
	53.31929
	-3.49228
	Betsi Cadwaladr
	

	Prestatyn
	53.33748
	-3.40776
	Betsi Cadwaladr
	16

	Cardiff
	51.483707
	-3.1680962
	Cardiff & Vale
	1

	Llantrisant
	51.5429188
	-3.3749525
	Cwm Taf
	

	Pontypridd
	51.601151
	-3.349900
	Cwm Taf
	

	Rhondda
	51.650661
	-3.493790
	Cwm Taf
	

	Mountain Ash
	51.683521
	-3.379690
	Cwm Taf
	

	Merthyr Tydfil
	51.74794
	-3.37779
	Cwm Taf
	5

	Cardigan
	52.0681917
	-4.6574333
	Hywel Dda 
	

	Carmarthen
	51.8561996
	-4.3051558
	Hywel Dda 
	2

	Talgarth
	51.99557
	-3.23288
	Powys
	

	Builth Wells
	52.14911
	-3.40208
	Powys
	

	Newtown
	52.5121120
	-3.3131060
	Powys
	3

	Swansea
	51.6210919
	-3.9438179
	Swansea Bay  
	

	Port Talbot
	51.5953016
	-3.7829294
	Swansea Bay 
	

	Bridgend
	51.504286
	-3.576945
	Swansea Bay 
	3



NB: As Long/Lat subscription only could not map



[bookmark: _Toc103240225]3.4.2	Number of Vaccination Centres Categorised by LHB with Population
[bookmark: _Toc103240226]Alphabetically Sorted
[bookmark: _Toc103240287]Table 16 No. of Vaccination Centres by LHB with Population in Alphabetical Order
	
	Local Health Board
	Vaccination Centres
	Population

	1
	Aneurin Bevan
	5
	598,194

	2
	Betsi Cadwaladr
	16
	703,361

	3
	Cardiff
	1
	504,497

	4
	Cwm Taf
	5
	449,836

	5
	Hywel Dda
	2
	389,719

	6
	Powys
	3
	133,030

	7
	Swansea 
	3
	390,949



[bookmark: _Toc103240227]3.4.3	Number of Vaccination Centres Categorised by LHB with Population in Size Order
[bookmark: _Toc103240288]Table 17 No. of Vaccination Centres by LHB with Population Size Order
	
	Local Health Board
	Vaccination Centres
	Population

	6
	Powys
	3
	133,030

	5
	Hywel Dda
	2
	389,719

	7
	Swansea 
	3
	390,949

	4
	Cwm Taf
	5
	449,836

	3
	Cardiff
	1
	504,497

	1
	Aneurin Bevan
	5
	598,194

	2
	Betsi Cadwaladr
	16
	703,361




[bookmark: _Toc103240228]3.4.4	Vaccination Centres Categorised by LHB – Ranked by which Serving Least/Most
[bookmark: _Toc103240289]Table 18 Vaccination Centres by LHB Ranked by which Serving Least to Most
	Local Health Board
	Geo_Code
	Vaccination_Centres
	Population
	Serves
	Ranking 

	Betsi Cadwaladr
	W11000023
	16
	703,361
	    43,960 
	1

	Powys
	W11000024
	3
	133,030
	    44,343 
	2

	Cwm Taf Morgannwg
	W11000027
	5
	449,836
	    89,967 
	3

	Aneurin Bevan
	W11000028
	5
	598,194
	  119,639 
	4

	Swansea Bay
	W11000026
	3
	390,949
	  130,316 
	5

	Hywel Dda
	W11000025
	2
	389,719
	  194,860 
	6

	Cardiff & Vale
	W11000029
	1
	504,497
	  504,497 
	7






[bookmark: _Toc103240229]3.5	Possible Reasons for Individual LHB’s Success or Failure 

[bookmark: _Toc103240290]Table 19 Possible Reasons for LHB's Success/Failure
	Good Performance
	Poor Performance

	Least Deaths
	Possible Reasons
	Most Deaths
	Possible Reasons

	Powys
	Smaller Aged Population?
More Rural so less transmission?

	Cwm Taf Morgannwg
	Larger Aged Population?

More Care Homes?

More urban so more transmission?

High Deprivation: 
· no access to transport/car
· overcrowded households
· unemployment
· lack of education

	Most Vaccinations
	Possible Reasons
	Least Vaccinations
	Possible Reasons

	Powys
	Less People to Vaccinate
	Swansea Bay
	Younger Student Population
 (not prioritized for vaccines)

Students may have been counted, but left to study remotely from home

Smaller Aged Population (more employment)

More Urban (crowded)

	Most Vaccination Centres per head
	
	Least Vaccination Centres per head
	

	Betsi Cadwaladr
	16
Most Well catered for
Rural
Sparsely Populated
	Cardiff & Vale
	1
Least Well Catered for
Urban
Highly Populated



[bookmark: _Toc103240230]3.5.1	Powys’ Success with Both High Vaccination and Low Death Rate
· Powys coped well on both fronts as highest Percentage of population vaccinated and the lowest deaths.

Possible Reasons for Powys Success:
· Powys has smallest population so less to vaccinate
· Powys populace is spread over wide area and mostly rural (less transmission)
· With 3 vaccination centres it came 2nd in Vaccination Centres per head – Population spread over wide area.

[bookmark: _Toc103240231]3.5.2	Highest Death Rate - Cwm Taf Morgannwg 
· Cwm Taf Morgannwg had worst Deaths per Population than all the rest

Possible Reasons:
· There may be larger proportion of aged population (care homes?)
· There may be more urban (overcrowded) areas
[bookmark: _Toc103240232]3.5.3	Lowest Vaccinations - Swansea Bay
Most of the rest of Local Health Boards had 77-79% of population Vaccinated

· There was marginal difference in percentages vaccinated

[bookmark: _Toc103240233]3.6	Carmarthenshire Case Study – Hywel Dda’s Ranking on LHB’s

Carmarthenshire being part of Hywel Dda Local Health Board: 
[bookmark: _Toc103240234]3.6.1	Least Deaths and Most Vaccinations
Hywel Dda was 2nd least populated Local Health Board and:
[bookmark: _Toc103240291]Table 20 Least Deaths/Most Vaccinations by % Population of LHB
	
	Ranked by Least Deaths
	Population
	%
	
	Ranked by Highest % of Vaccination
Using 1 dose as standard
	%
	Population

	1
	Powys
	133,030
	0.07
	1
	Powys 
	85
	133,030

	2
	Hywel Dda
	389,719
	0.18
	2
	Cwm Taf Morgannwg 
	81
	449,836

	2
	Cardiff and Vale
	504,497
	0.18
	3
	Hywel Dda 
	79
	389,719

	2
	Betsi Cadwaladr
	703,361
	0.18
	3
	Aneurin Bevan 
	79
	598,194

	3
	Aneurin Bevan
	598,194
	0.20
	3
	Betsi Cadwaladr 
	79
	703,361

	4
	Swansea Bay
	390,949
	0.25
	3
	Cardiff & Vale 
	79
	504,497

	5
	Cwm Taf Morgannwg
	449,836
	0.42
	4
	Swansea Bay 
	77
	302,264



· For Covid Deaths placed Joint 2nd Least Deaths at 0.18%
· For Covid Vaccinations placed Joint 3rd at 79%


[bookmark: _Toc103240235]3.6.2	Vaccination Centres
· For Vaccination Centres per head of population, Hywel Dda came 6th with 2 Vaccination Centres to serve 194,860 people
[bookmark: _Toc103240292]Table 21 – See the Ranking of Hywel Dda (Carmarthenshire)
	
Local Health Board
	Geo_Code
	Vaccination_Centres
	Population
	Serves
	Ranking 

	Betsi Cadwaladr
	W11000023
	16
	703,361
	    43,960 
	1

	Powys
	W11000024
	3
	133,030
	    44,343 
	2

	Cwm Taf Morgannwg
	W11000027
	5
	449,836
	    89,967 
	3

	Aneurin Bevan
	W11000028
	5
	598,194
	  119,639 
	4

	Swansea Bay
	W11000026
	3
	390,949
	  130,316 
	5

	Hywel Dda
	W11000025
	2
	389,719
	  194,860 
	6

	Cardiff & Vale
	W11000029
	1
	504,497
	  504,497 
	7


[bookmark: _Toc103240236]3.7	What the Carmarthenshire  Case Study Revealed

Insights revealed:
[bookmark: _Toc103240237]3.7.1	Urban and Crowded = More Covid Cases

· it highlighted the more urban and crowded, the more covid cases there were.  
[bookmark: _Toc103240238]3.7.3	Countryside and Least Populated = Less Covid Cases

· The Farming community, on the other hand, being more spread out were less afflicted.
[bookmark: _Toc103240239]3.7.4	The More Deprived and Bad Health Areas = More Covid Cases
· The more deprived areas suffered Covid infections possibly due to overcrowding and poor health.



[bookmark: _Toc103240240]3.8	Summary of Whole of Wales LHB Performance

[bookmark: _Toc103240293]Table 22 Summary of Whole of Wales Local Health Boards Performance (Rankings)

	
	Ranked by Least % Deaths
	Population
	%
	
	Ranked by Highest % of Vaccination
Using 1 dose as standard
	%
	Population
	Raw Rank
Population
Highest to Lowest
	
	No of Vaccination
Centres (VC)
	
	VC’s Serving the Least  to the Most

	1
	Powys
	133,030
	0.07
	1
	Powys 
	85
	133,030
	1
	Betsi Cadwaladr
	16
	1
	Betsi Cadwaladr

	2
	Hywel Dda
	389,719
	0.18
	2
	Cwm Taf Morgannwg 
	81
	449,836
	2
	Aneurin Bevan

	5
	2
	Powys

	2
	Cardiff and Vale
	504,497
	0.18
	3
	Hywel Dda 
	79
	389,719
	3
	Cardiff & Vale
	1
	3
	Cwm Taf

	2
	Betsi Cadwaladr
	703,361
	0.18
	3
	Aneurin Bevan 
	79
	598,194
	4
	Cwm Taff
	5
	4 
	Aneurin Bevan

	3
	Aneurin Bevan
	598,194
	0.20
	3
	Betsi Cadwaladr 
	79
	703,361
	5
	Hywel Dda
	2
	5
	Swansea Bay

	4
	Swansea Bay
	390,949
	0.25
	3
	Cardiff & Vale 
	79
	504,497
	6
	Swansea Bay
	3
	6
	Hywel Dda

	5
	Cwm Taf Morgannwg
	449,836
	0.42
	4
	Swansea Bay 
	77
	302,264
	7
	Powys
	3
	7
	Cardiff & Vale



The mostly rural area of Betsi Cadwaladr got the most vaccination centres whilst Cardiff & Vale, the capital, got the least.  The reasoning seems to be because of the sizes.
· Betsi Cadwaladr much larger area, 
· although Cardiff has 3rd largest population – and denser.
· Cardiff being the capital has more transient population being the capital of Wales and therefore a hub of activity (and transmission).
[bookmark: _Toc103240294]Table 23 Vaccination Centre Rankings
	
Local Health Board
	Geo_Code
	Vaccination_Centres
	Population
	Serves
	Ranking 

	Betsi Cadwaladr
	W11000023
	16
	703,361
	    43,960 
	1

	Powys
	W11000024
	3
	133,030
	    44,343 
	2

	Cwm Taf Morgannwg
	W11000027
	5
	449,836
	    89,967 
	3

	Aneurin Bevan
	W11000028
	5
	598,194
	  119,639 
	4

	Swansea Bay
	W11000026
	3
	390,949
	  130,316 
	5

	Hywel Dda
	W11000025
	2
	389,719
	  194,860 
	6

	Cardiff & Vale
	W11000029
	1
	504,497
	  504,497 
	7


[bookmark: _Toc103240241]3.9	Thematic Maps Used to Highlight Findings 
[bookmark: _Toc103240295]Table 24 Thematic Maps Used to Highlight Findings
	
	Map to Show:
	Thumbnail
	Fig
	Shows

	1
	UK Map with Motorways (Wales Selected)
	[image: Map

Description automatically generated with medium confidence]
	2
	Wales location and motorway

	2
	Wales LHB’s (with Legend)

	[image: Map

Description automatically generated]
	4
	The 7 LHB’s

	3
	Wales LHB’s with Carmarthenshire Overlaid

	[image: Map

Description automatically generated]
	5
	Carmarthenshire location

	4
	Carmarthenshire Categorised by Population

	[image: Map

Description automatically generated]
	7
	Carmarthenshire residents

	5
	Carmarthenshire Categorised by Deprivation
(Red Not Deprived and Blue Most Deprived)

	[image: Map

Description automatically generated]
	8
	Level of deprivation locations

	6
	Carmarthenshire Categorised by
VG Health (Green) and Least with VG Health (Yellow)

	[image: Map

Description automatically generated]
	9
	Those with Very Good Health locations

	7
	Those with Very Bad Health (the larger the stick figure the more in that polygon in very bad health)


	[image: Map

Description automatically generated]
	11
	Those with Very Bad Health

	8
	Carmarthenshire OA – No of Covid Cases in Carmarthenshire by MSOA 10 Jan 21 to 27 Feb 2022

	[image: Chart, scatter chart

Description automatically generated]
	13
	Spread of Covid Areas

	9
	Carmarthenshire OA – Correlation of VBad Health Overlaid onto Covid Cases by Area

	[image: Chart, map, scatter chart

Description automatically generated]
	14
	Shows above with those with Very Bad Health

	10
	Carmarthenshire OA – Overlaid with Categorisation of Residents’ status
	[image: Map

Description automatically generated]
	15
	Above two with categorisation of residents status on top

	11
	Aerial View of Towns in Carmarthenshire 
	[image: Map

Description automatically generated]
	17
	The town locations

	12
	Wales LHB Covid Deaths Percentages
	[image: Map

Description automatically generated]
	
	Insufficient definition between LHB’s % – Colour-Coded Table showed better

	13
	Wales LHB Vaccination Percentages

	[image: Map

Description automatically generated]
	
	As above


[bookmark: _Toc103240242]4.0	CONCLUSION

[bookmark: _Toc103240243]4.1	Best LHB For Least Deaths and Most Vaccinations - Powys

· Deaths were fewer as low transmission rate, as area mainly rural
· Vaccinations highest as has smallest population, which is easier to manage

[bookmark: _Toc103240244]4.2	Worst LHB for Deaths – Cwm Taf Morgannwg

· Area urban, so likely had a high transmission rate
· Could have been because it has large percentage of older people/those in bad health and/or crowded deprived conditions

[bookmark: _Toc103240245]4.3	Worst LHB for Vaccinations – Swansea Bay

· Large Town with outskirts crowded suburbs housing workers and students
· Students may have left to go back to parents but been counted as residents 
· Insufficient Vaccination Centres

[bookmark: _Toc103240246]4.4	Most Vaccination Centres Per Head of Population – Betsi Cadwaladr

· Betsi Cadwaladr had by far the most Vaccination Centres in Wales at 16,  each centre catered for the least (43,960), but still only came joint 3rd in the Vaccination Ranking.
· Betsi Cadwaladr had the highest population at 703,361

[bookmark: _Toc103240247]4.5	Least Vaccination Centres Per Head of Population – Cardiff & Vale

· Cardiff & Vale had the least Vaccination Centres (by far) in Wales at 1 Vaccination centre,  which catered for the most (504,497) but  still came joint 3rd in the Vaccination Ranking.  






[bookmark: _Toc103240248]4.6	Recommendations

There was little difference in percentages vaccinated and death rates, however, the number of Vaccination Centres differed widely. 

Maximum efficacy could  be achieved if Vaccination Centres were provided proportionate to:
· Population, appropriately weighted for:

· Amount in crowded Urban Areas
· Amount with Deprivation 
· Amount in Very Bad Health
· Amount of transient visitors
[bookmark: _Toc103240296]Table 25 Recommendations by Areas of Concern

	
	Area of Concern
	Recommendation…because

	1
	Deaths
	Prioritize Vaccinations for those in:

· Crowded accommodation 
· deprived areas
· very bad health


	2
	Vaccinations
	Prioritize Vaccinations: 

· according to highest population of LHB’s allowing for:

· those  in urban areas
· those in deprived areas
· those in very bad health


	3
	Vaccination Centres
	Provide more Vaccination Centres

· Insufficient in densely populated areas where deprivation and very bad health high
· Insufficient in high traffic areas (i.e., capital Cardiff and Swansea – near M4 motorway)
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