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1. [bookmark: _Toc187742282]Introduction
Geodemographics are models of data that group people based on social or economic characteristics such as ethnic group, gender, socio-economic classification etc that can make it easier to focus development or changes for particular groups or regions instead of blanket changes.[1]
Geodemographic data that is collected from a collection of sources is used to create a Geographic Information System which visualises the data into a map which can help discover new information or trends about certain demographics.[2]
This report examines the relationship between Methadone Hydrochloride prescriptions in hospitals, its relationship of general health and socio-economic status of people in the Welsh local authorities using visualised data gathered from DataMapsWales, NHS Shared Service Partnership, UK Data Service etc.


2. [bookmark: _Toc187742283]The Use of Methadone Hydrochloride
Methadone hydrochloride (MHCL) is a drug most frequently used to treat individuals with opioid addiction but can also be used to treat severe pain. MHCL is usually given in tablet form or as a liquid or as an injection liquid.[3]
Opioids are a classification of drugs that can be prescribed by doctors and are also used to relieve pain after surgery or due to trauma. Opioids can also be attained illegally to achieve a euphoric effect at the risk of being more vulnerable to infections and other side effects such as nausea and vomiting. Examples of opioids include Heroin, Morphine, Methadone and Codeine etc.[1]
3. [bookmark: _Toc187742284]Illicit Drug Use in Wales
According to the substance misuse report provided by the Welsh government; 38,500 patients have been put on treatments due to use of illicit drugs between 2016 – 2021. The same report also states that males made up around 70% of those patients and the usual age range of patients was between 20 – 49 as shown in table 8.5b. Table 8.4 shows that Heroin has been the most common opioid and illicit drug which led patients to treatment between the same timescale, with 3000 patients being treated per year on average and an extra 550 patients being treated due to using other opiates.[4]
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[bookmark: _Toc187742525]Figure 1 – Admissions rate for Illicit Drug Use and General Admission rate per 100k in Each Local Health Board[5].	Comment by Jonathan Lesmond (2300728): replace
Figure 1 shows that almost all local authorities in north Wales have the highest admissions rates than anywhere else in Wales. Additional data from HealthMapsWales shows that Newport, Wrexham and Merthyr Tydfil have the highest admission rates.[5] The annual profile for substance misuse 2022-23 provided by Public Health Wales shows that hospital admissions for drug related incidents occur between people aged 15-50.[6] The BCUHB also has the highest admission rates for opioid use per 100k people.
[bookmark: _Toc187742285]3.1 Methadone Hydrochloride Prescriptions
Since substance misuse is associated with health risks which MHCL is used to counteract, it could be possible that looking at Welsh hospital prescribing data to find the quantity of MHCL prescribed. This could potentially help establish a relationship between MHCL prescriptions with the economic status of the residents and their general health too.
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[bookmark: _Toc187742526]Figure 2 - Total Quantity of Methadone Prescribed in each Local Health Board in mg.
figure 2 visualises the total amount of MHCL prescribed; the Betsi Cadwaladr (BCHB) and Cwm Taf Morgannwg (CTMHB) university health boards prescribe the most amount. Another detail to look at is the extraordinary gap between BCHB and CTMHB with a difference of around 500,000 mg. Figures 2 and 1 show that the quantity of MHCL prescribed reflects the general and opioid use admissions rate as north and southeastern Wales show the highest numbers in both measurements
[bookmark: _Toc187742286]3.2 Illicit Drug Use and Deprivation
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[bookmark: _Toc187742527]Figure 3 - Admissions for Conditions Related to Illicit Drugs by Deprivation Decile.
A factor that may be contributing to the rate of admissions and quantity of prescriptions is deprivation according to the annual substance misuse report. The annual profile for substance misuse shows that there is a strong relationship between deprivation and use of illicit drugs, with other factors such as criminal activity also being linked to deprivation and health risks.[6] 
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[bookmark: _Toc187742528]Figure 4 - Deprivation Rank by LSOA[7].
However, the Welsh Index of Multiple Deprivation (WIMD) 2019 that is provided by the Welsh government says that north Wales has a lot less deprived areas than south Wales.[7] Deprivation can also be linked to criminal activity and may include drug use which is one of the use cases for MHCL. However, the WIMD 2019 also shows that northern Wales is significantly less deprived than southern Wales, yet methadone prescriptions are higher. Data from HealthMapsWales shows that Denbighshire and Wrexham have one of the highest admissions rates for opioid use per 100k people. Despite the WIMD showing that south Wales has a lot more deprived areas Rhyl in Denbighshire and Queensway in Wrexham as the 1st and 9th most deprived areas in Wales[7][5]
4. [bookmark: _Toc187742287]Socio-Economic Classification
As mentioned earlier, deprivation and illicit drug use or criminal activity in general are believed to be strongly correlated, which may imply that socio-economic status is indirectly related to prescribed MHCL. To see if its true, data relating to the National Statistics Socio-economic Classification (NS-SeC) has been gathered alongside showing the parts of Wales that are considered urban. The NS-SeC categorises the population into 8 groups depending on their occupation;  group 1 is the highest group and represents those in higher managerial roles, while 8 is the lowest group representing those who have been  unemployed for a long period of time or have never worked.
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[bookmark: _Toc187742529]Figure 5 - Amount of People with an NS-SeC Between 6 - 8.
Figure 5 shows the number of people that are considered between group 6 – 8 on the NS-SeC. Groups 6 – 8 are considered the lower socio-economic groups, group 7 consists of routine occupations such as cleaners, waiters etc and group 6 represents semi-routine jobs which are similar to group 7 but on short term contracts. Figure 5 also shows that some areas across south Wales have the highest number of those in group 6-8 with Rhondda and Caerphilly as the highest, excluding the major areas like Cardiff and Swansea.
While southeast Wales has high admissions and prescriptions in figure 1 and 2, and has many deprived areas, it does not explain the considerable gap between southeast and north Wales admissions and prescriptions despite north Wales not having many deprived areas.
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[bookmark: _Toc187742530]Figure 6 - Amount of People with an NS-SeC Between 3 - 5.
NS-SeCs between 3 – 5 represent the average person in Wales which are those who work in lower supervisory or technical role, work for smaller companies or intermediate roles. Figure 6 shows that Rhondda seems to have a lot more residents of low economic status than those who are of average or high status with about 3000 people of low status and 1200 people of average status.
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[bookmark: _Toc187742531]Figure 7 - Amount of People with an NS-SeC of 1 or 2. 
A lot of higher managerial/supervisory roles tend to be located in or near major areas which seems to be the case in figure 7 where most people in NS-SeC 1 or 2 are in cardiff and the rest are spread out across south Wales.
5. [bookmark: _Toc187742288]General Health of People (GHoP) Aged 16-64 in Wales
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[bookmark: _Toc187742532]Figure 8 - GHoP Daily Activity Not Limited.

Figure 8 shows the number of people who don’t have any of their daily activities limited. The data shows that generally south Wales have the higher amounts of healthy people compared to north Wales. However, Flintshire seems to resemble south Wales in terms of number of healthy people.
[image: A map of the united kingdom

Description automatically generated][image: A chart with purple squares

Description automatically generated with medium confidence]
[bookmark: _Toc187742533]Figure 9 - GHoP Daily Activity Slightly Limited.

Figure 9 shows areas where people have slightly limited daily activity, the same areas highlighted here were similar to the areas highlighted in figure 8, it seems as though the same areas mentioned in figure 1 are also highest in figure 2 which probably due to the fact that they have the highest general populations in Wales which would also mean higher populations of those who are disabled.
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[bookmark: _Toc187742534]Figure 10 - GHoP Daily Activity Limited Significantly.
Figure 10 shows areas where people have their day-to-day activities limited with Flintshire and Wrexham having the higher concentrations of those individuals. It also shows that Caerphilly has more individuals that are significantly limited than those who are slightly limited in their daily activities in figure 9.
[bookmark: _Toc187742289]5.1 Other notes on GHoP
Across each measurement south Wales always show that they have high numbers of people who are disabled a lot, slightly or not disabled which can be down to those areas being the most populated in Wales. Figures 5-7 also show that roughly 10% of a local authority’s population is disabled to some extent.
[bookmark: _Toc187742290]5.2 Access to Health Care Services
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[bookmark: _Toc187742535]Figure 11 - Map of Hospitals in Wales.
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[bookmark: _Toc187742536]Figure 12 – Map of Major Hospitals in Wales[8].
The problem behind the amount of admissions and prescriptions in north Wales maybe related to the access to health services, as there are only 3 major hospitals across north Wales while there are 8 major hospitals spread across south Wales according to figure 8 and no major hospitals/A&E units in Powys.[8] It is possible that the main reason as to why BCUHB presents high numbers is because they may be taking patients from northern Powys which could be a lot more extra patients. The Powys teaching health board has around 130,000 residents and it is also the least populated health board which is the most plausible reason as to why its admissions rate is one of the lowest.[9] 
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[bookmark: _Toc187742537]Figure 13 - Number of Residents in Each Health Board[9].
The population in a health board may also affect access to services. The fact that BCUHB has the highest population of nearly 700,000 people which when connected to the admissions rates puts a lot of pressure on 3 hospitals while most of the hospitals in south Wales are in close proximity to each other allowing pressure to be distributed better.[9] Similar to what was mentioned about Powys having no A&E departments, individuals living in southern Powys may also inflate admissions in southern Wales too but this is more easily distributed.
6. [bookmark: _Toc187742291]Conclusions
Although publications provided by the Welsh government show that there is a strong correlation between deprivation, illicit drug use and hospital admissions, there is weak correlation between deprivation, GHoP, socio-economic status and the quantity of MHCL prescribed with health boards throughout south Wales showing high prescription rates and having the most deprived areas in the entire country. However, BCUHB is an outlier which shows the highest number of prescriptions alongside having a lot less deprived areas. It could be said that the numbers shown in south and north Wales are inflated due to the lack of major health services available in Powys or mid Wales in general.
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I decided to deviate slightly from the original case study by focusing on MHCL prescriptions in hospitals rather than general practices, I also decided to look at prescriptions of MHCL in any form instead of only the oral liquid form.
[bookmark: _Toc187742294]Admissions Rate and Prescription Data
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[bookmark: _Toc187742538]Figure 14 - Admissions Data in Digital Health and Care Wales Website.
The admissions rate data was collected from Digital Health and Care Wales within their Data Explorer page. The website allows the data to be presented by local health board or by local authority in which I decided to collect the data by local authority.
The map of Welsh local authorities and health boards was taken from DataMapsWales and did not require editing. The data in figure 14 also didn’t require anymore editing and was loaded straight into MapInfo
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[bookmark: _Toc187742539]Figure 15 - Raw Hospital Prescribing Data.
The prescription data was gathered from the NHS Wales Shared Services Partnership. Figure 15 shows the full spreadsheet of data before it was prepared for mapping.
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[bookmark: _Toc187742540]Figure 16 - Filtering Prescription Data.
The preparation for the data included using the filter out the rows which did not have methadone in their ‘BNFName’ column, the records leftover would be copied into a separate sheet.
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[bookmark: _Toc187742541]Figure 17 - Using Thematic Mapping to Calculate Total Quantity of Prescriptions.
After loading the spreadsheet into MapInfo Pro, I used the sum option within the ‘Add theme’ feature to make MapInfo calculate the total quantity of MHCL prescribed without the need to do it in Excel
[bookmark: _Toc187742295]NS-SeC and Urban Areas
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[bookmark: _Toc187742542]Figure 18 - Preparing NS-SeC Data.
The NS-SeC data was collected from the UK Data Service. When calculating the total number of people within the NS-SeC ranges mentioned in section 4 I opted to use Excel instead of doing it within MapInfo, the calculations were performed using ‘=sum()’. The orange columns in figure 18 columns where the calculations were made.
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[bookmark: _Toc187742543]Figure 19 – Urban Regions Before Boundary Select.
The urban regions data was taken from the strategi archived dataset within digimap. The strategi dataset was downloaded as a shapefile, the problem was that in its purest form showed urban regions across the UK. The problem was fixed by using the boundary select tool and then saving the areas that were within the map of Wales as a separate file
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[bookmark: _Toc187742544]Figure 20 - Urban Regions During and After Boundary Selection.
[bookmark: _Toc187742296]Other Notes on Development Log
Mapping the data for section 5 and 5.2 was similar to figure 14 as the data did not need any further preparation, the hospital locations data in figure 11 was download as a shapefile from DataMapsWales. The majority of the thematic mapping was done using join operations within MapInfo using the local authorities or health boards maps as a central point for the other datasets to join to.
Another note was using equal ranges in thematic mapping for more consistent colouring of the maps and to make the data easier to read, I also opted to use labels for easier reading and added a halo effect for better visibility.
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438 W0100025 Flintshire Local Autr LA 72 22 153 160 232 335 427 27 989 294 545
439 W0100036 Wrexham Local Autf LA 63 210 124 147 22 361 431 26 1018 273 493
440 W0100050 Ceredigior Local Autf LA 58 192 83 201 % 177 173 122 a2 250 376
441 W0100058 Pembroke Local Autf LA 68 292 151 276 163 47 341 249 937 360 590
442 W0100192 CarmarthLocal Autf LA 132 517 339 498 381 707 840 504 2051 649 1218
443 W0100086 Swansea Local Autf LA 139 625 465 350 457 972 £ 692 2662 764 1272
444 W0100090 Neath Por Local Autf LA 85 362 305 22 389 746 s 433 2125 aa7 936
445 W0100102 Bridgend Local Autf LA 88 330 212 217 314 521 782 382 1685 418 743
446 W0100108 The Vale cLocal Autf LA 80 201 212 148 188 205 2% 316 907 371 548

447 W0100175 Cardiff  Local Autf LA 184 646 571 335 495 1014 1084 955 3053 830 1401
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