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CHAPTER ONE: INTRODUCTION
Following preliminary work on a pharmacy needs assessment for Northern
Ireland, the Department of Health requested in 2018 that the Health and
Social Care Board, as part of its commissioning function, to take forward a
Pharmacy Needs Assessment Project (PNA).

In mid-2018 the HSCB commenced its Pharmacy Needs Assessment
process. A copy of the Project Initiation Document Appendix 1.1 and Project
Plan Appendix 1.2 are attached.

Over the intervening time, there has been substantial public, service and
professional engagement. This paper provides a report of the outworking of
that engagement and proposes principles and methodologies to support the
assessment of pharmaceutical service needs. The paper has been produced
with the aim to actively seek views on the proposals and conclusions and as
such will be subject to consideration and review after consultation.

1.1

Provision of pharmacy services

Community pharmacies play a crucial role in the delivery of healthcare
through a variety of services which are delivered in accessible locations to
meet population need. In Northern Ireland there are currently 528 community
pharmacies and 11 dispensing GPs, dispensing over 40 million items per
annum at a cost of approximately £444m per annum1. This averages out to
around 250 items being dispensed per pharmacy per day. Community
Pharmacists play an important role, not only in the supply and dispensing of
medicines, but increasingly in providing a locally accessible health resource.
Community pharmacies in NI provide a wide range of commissioned and noncommissioned services. Commissioned services include Minor Ailments,
1

FPS General Pharmaceutical Services Statistics for Northern Ireland 2019/20
http://www.hscbusiness.hscni.net/services/3176.htm
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Medicines Use Reviews and a range of Health Improvement services such as
Smoking Cessation. The important role that community pharmacy plays in
supporting the needs of local communities has been exemplified during the
recent COVID 19 pandemic.

Currently there are approximately 1.9 million people in Northern Ireland. As
our society is getting older, people are living longer, often with long-term
health conditions, and we are having fewer children. Estimates indicate that by
mid-2028, for the first time, there will be more over 65s than under 16s and by
2041, the population aged 65 and over will have increased by 65% compared
to the position in 2016. This will mean that one in four people will be aged 65
and over. Similarly, the population aged 85 and over will increase by 127%
over the same period which will see their share of the population increase
from 2.0 % to 4.1%. By any analysis, this is a massive success to which our
health and social care service has made a significant contribution. That said it
does present a huge and growing challenge in terms of the demands and
pressures on health and social care services.2
Figure 1.1

Population Estimates

2

Health and Wellbeing 2026: Delivering Together, October 2016, https://www.healthni.gov.uk/sites/default/files/publications/health/health-and-wellbeing-2026-delivering-together.pdf
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Figure 1.2

Estimated of age breakdown of population

Figure 1.3

Dispensed Prescription Item Projections by Year

Taking the projected population into consideration will mean that the number
of prescription items dispensed in Northern Ireland will rise by just over 5% by
2024, exceeding 45 million items.

Developments in how conditions can be treated and managed mean that as
we get older we are much more likely to develop and live with one or more
long term condition. The table below demonstrates that as we get older, the
likelihood of having more than one condition at the same time increases
dramatically, and with that the care and treatment that we require becomes
much more complex.
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Furthermore, people’s health and social care needs have changed, and their
expectations are higher than at any other time before. In the past, for many
conditions, where there was an effective treatment available, it often required
hospital attendance or an in-patient stay. Increasingly, such treatments are
available in the community, or can be provided on a day care basis; which in
many instances is more appropriate to the needs of people with longer-term
chronic conditions.

The placement of pharmacies in response to need is critical for the delivery of
healthcare to patients, as is the availability of pharmaceutical services that are
integrated and able to meet the needs of the community they serve. The
nature of the services, access to them and delivery models which allow the full
utilisation of pharmaceutical skills to benefit patient care are clearly very
important issues and have a key role in DH and HSCB corporate objectives.
However, there may be variability of access to some types of pharmaceutical
services and therefore a need to consider improving access to pharmaceutical
services in specific communities. It is important to ensure that services are
being provided in the correct areas as overprovision in one area may be at a
detriment to services elsewhere. In Table 1.1 below, the variability in the
provision of pharmacies and GP dispensing across the UK is evident at a
national level.
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Table 1.1 – Current dispensing services provision across UK & Ireland
Pharmacies
Population
Pharmacies per 10,000 population

Northern Ireland England
Wales
Scotland Ireland
528
11,539
716
1,257
1,882
1,893,700 56,287,000 3,152,900 5,463,300 4,921,500
2.8
2.1
2.3
2.3
3.8

Dispensing Practices
Dispensing Patients
% Overall Population Dispensing Patients
Dispensing practices per 10,000 dispensing patients

4
4,200
0.2%
9.5

1,023
3,180,000
5.6%
3.2

79
195,800
6.2%
4.0

96
162,200
3.0%
5.9

N/A
N/A
N/A
N/A

Sources: ONS - Population estimates for the UK, England and Wales, Scotland and Northern Ireland: mid-2019; Number of
Pharmacies - General Pharmaceutical Services in England 2007/2008 to 2018/2019, Community pharmacy services in Wales,
2018-19, NHS Scotland March 2019 Pharmacy List, BSO NI Pharmacy list March 2020; Dispensing Doctors Association

1.2

Strategic Drivers

In 2011 Transforming Your Care: A Review of Health and Social Care (TYC)
was published and set out proposals for the future health and social care
services in Northern Ireland, concluding that there was an unassailable case
for change and strategic reform. TYC was undertaken to provide a strategic
assessment across all aspects of health and social care services, examining
the present quality and accessibility of services and the extent to which the
needs of patients, clients, carers and communities are being met3.

TYC outlined a new model for service delivery within which it was envisaged
that there will be an increased role for the community pharmacist in providing
more services in the community. This will necessitate a change in the way
that services are commissioned and delivered.
Further, the Programme for Government 2011-2015, Priority 5 (Delivering
High Quality and Efficient Public Services)4 established the key commitment to
“reconfigure, reform and modernise the delivery of health and social care
services to improve the quality of patient care”.
In October 2016, a 10 year approach to transforming health and social care
was launched, “Health and Wellbeing 2026: Delivering Together”2. This
3

Transforming your Care: A Review of Health and Social Care, December 2011.
Priority for Government: 2011-2015 OFMDFM,
https://www.northernireland.gov.uk/sites/default/files/publications/nigov/pfg-2011-2015-report.pdf
4
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ambitious plan was the response to the report produced by an Expert Panel
led by Professor Bengoa tasked with considering the best configuration of
Health and Social Care Services in Northern Ireland. Delivering Together
confirmed that change is essential to delivering the world class Health and
Social Care (HSC) services the people of Northern Ireland deserve. An ageing
population presents challenges to services. Advances in treatments, drugs
and technologies means that outcomes are improving all the time, but this
also puts pressure on services.
It recognised that for too long HSC services have been planned and managed
around structures and buildings. This will change. Delivering Together puts
people at the forefront. The focus is on enabling people to stay well for longer.
Where care or support is needed it will be wherever possible provided in the
community setting. If specialist interventions are required these will be of high
quality and delivered in a safe and timely way.
This assessment aims to identify whether the level of service currently being
provided is sufficient or whether there is over or under-provision of
pharmaceutical services to meet the needs of the local population now and
into the future.
1.3

Context of Pharmacy Needs Assessment in Northern Ireland

The provision of pharmaceutical services in the health service is currently
regulated by the Pharmaceutical Services Regulations (Northern Ireland)
1997.

These Regulations specify inclusion criteria onto the Board’s

Pharmaceutical List for provision of pharmaceutical services and include three
types of provider: Pharmacy contractors - retail pharmacy businesses that may dispense
drugs or appliances such as stoma care products, dressings, bandages
etc.
 Dispensing appliance contractors - that may dispense only appliances
and
11

 Dispensing doctors – who are in (or who are) GP practices and who
provide a more limited range of pharmaceutical services in conjunction
with the primary medical services they provide to patients on a
registered patient list and who live in designated rural areas.

For most pharmacies, the majority (typically 80%) of income is derived from
health service dispensing, carried out under the Terms of Service specified in
the Regulations. Since 1st July 1987, control of entry onto the list has been
controlled by the criteria set out in Regulations. Specifically the applicant must
demonstrate to the satisfaction of the Pharmacy Practice Committee (PCC) of
the HSCB that the pharmaceutical services they intend to provide are
‘necessary or desirable’ to secure adequate pharmaceutical services in the
neighbourhood.

Given the dependence of pharmacies on health service dispensing for
income, controlled entry onto the Pharmaceutical List effectively limits the
number of pharmacies. Less than 1% of community pharmacies in NI operate
without the benefit of provision of services under the Health Service.

Following litigation in 2011, an agreement was reached between the
Department of Health (DH), HSCB and CPNI which included a commitment
which required the consideration of a PNA. The DH, alongside the HSCB,
concluded preliminary work on this needs assessment from 2013 until 2017.

Subsequent to this joint preliminary work, DH indicated in April 2018 that the
HSCB should lead the work from this point further in view of the HSCB’s
responsibilities for commissioning of community pharmacy services.

This work was conducted prior to the first surge of Covid-19 in March 2020. It
is recognised that community pharmacy services were hugely important in the
response to Covid-19.

This needs assessment does not source data in
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relation to the very unique circumstances of the pandemic rather, it seeks to
understand the underlying patterns of need within the population.

1.4

Aims and Objectives

The aim of the project is to carry out an assessment of current needs for
pharmaceutical services and review the current services provided in
community pharmacy, taking into account demographics, geography and
population health. This needs assessment process will build on and use the
learning from the previous exercise which was jointly steered by the
Department of Health (DH) and the Health and Social Care Board (HSCB) and
was peer reviewed by Deloitte. This current assessment will include
commissioned and selected non-commissioned pharmaceutical services. It
aims to identify if the current level of service being provided is sufficient, or
alternatively identify any issues in relation to over/under provision of the
service and provide recommendations as to how this information can be used
to support future commissioning decisions.

Objectives include:
 Provide an understanding of population needs and where pharmacy
services could assist in improving health and wellbeing and reduce
inequalities by ensuring services are being provided to meet the needs
of the local population.
 Provide information to assist with the reduction of health inequalities by
ensuring pharmaceutical services are being provided in the right place
to meet the needs of the local population.
 Provide a clear picture of community pharmacy services currently
provided in Northern Ireland including commissioned and noncommissioned services as appropriate.
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 Provide an assessment of existing pharmaceutical services and provide
recommendations to address any identified gaps if appropriate, taking
into account future commissioning needs.
 Develop and deliver a process of consultation with local stakeholders.
 Provide the HSCB/Pharmacy Practice Committee with information to
assist with decision-making on applications to open new pharmacies or
applications from current pharmaceutical providers to change their
existing contractual requirements.
 Inform the HSCB of the pharmaceutical services needs of the
population in Northern Ireland and enable work to plan, develop and
deliver pharmaceutical services to meet these identified needs.
 Provide information to assist current and future commissioning
decisions by the HSCB and Local Commissioning Groups in the
potential role of pharmacy in service redesign.
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CHAPTER TWO: PUBLIC AND PROVIDER ENGAGEMENT
Introduction
As has already been mentioned the placement of community pharmacies in
response to need is critical for the delivery of healthcare to patients, as is the
availability of pharmaceutical services that are integrated and able to meet the
needs of the community they serve. The nature of the services, access to
them and delivery models which allow the full utilisation of pharmaceutical
skills to benefit patient care are clearly very important issues. However, there
may be variability of access to some types of pharmaceutical services and
therefore a need to consider improving access to pharmaceutical services in
specific communities.

It is important to ensure that services are being

provided in the correct areas as overprovision in one area may be at a
detriment to services elsewhere.

In order to identify if services currently provided were meeting the needs of the
community it was essential that we engaged with local communities and other
stakeholders to understand the needs associated with pharmacy services.
Importantly, it was essential to understand the drivers of need for
commissioned and non-commissioned services. These drivers were explored
extensively with focus groups and the outcomes are outlined in the following
chapter.

A list of commissioned and non-commissioned services can be seen in
Appendix 2.1
2.1

Wider Public and Provider Engagement

The PNA project methodology recognised the vital importance of obtaining
wider stakeholder input and feedback to support and supplement the
extensive statistical analysis work. This work was taken forward in the form of
a Public Survey and Focus Groups.
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2.2

Public survey

A public survey in regards to community pharmacy services was developed
and hard copies were distributed by the Patient and Client Council via post to
over 12,000 contacts and also shared at a series of Health and Wellbeing
events in spring 2019. An online version of the survey was also developed
and the link to this was shared via HSC newsletters and relevant social media
channels. This public survey sought information on the typical use of
pharmacy services, including frequency of use, access arrangements, and
services used (including commissioned and non-commissioned services). It
also sought opinion on the adequacy of the range of pharmacy services
currently available and asked users to identify any gaps in service provision. A
copy of the public survey used is attached at Appendix 2.2

Below is a summary of the key findings:
 1,689 responses were received.
 The majority of respondents 96% use a regular pharmacy with 88% attending
in person and 80% able to access their community pharmacy within 15
minutes. A small number surveyed (4%) use a delivery service.

 92% of respondents felt that the pharmacy opening hours and the range
of services available largely met their needs.
 Prescription dispensing is the most used of all services with 90% of
respondents reporting using this service.

From the 1,689 responses received 71% (1,196) were female with 25% (418)
being male. Seventy five people did not respond to this question.

The 60 years or over age group amounted to 42% (702) of respondents
followed by 29% (485) in the 45–59 age category, 17% (287) aged between
25–44, and 7% aged 24 or under. Just under 6% (93) people either skipped
the question or preferred not to say.
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Almost 11% (182) of respondents identified themselves as having a disability
which prevented them visiting the pharmacy themselves.

While the findings of the public survey provided useful evidence regarding the
range of pharmacy services typically used (including commissioned and noncommissioned services), at the March 2019 joint Technical Advisory Group
workshop it was suggested that it would be important to further test and
supplement the public survey with targeted focus groups.

2.3

Focus Groups

From July to December 2019 a series of targeted Focus Groups were held
with relevant stakeholders including:
 Pharmaceutical Practices Committee (PPC)
 Community Pharmacy NI (CPNI);
 General Practice (GPs)
 Community Pharmacy Providers; and
 15 User Groups consisting of 160 service users across the region.
These focus groups were carried out across rural and urban localities. An
outline of the locations of these Focus Groups is shown below:
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The focus group were asked to focus on the two areas of need and
access/benchmarking. A copy of the format can be seen in Appendix 2.3

A summary of the feedback provided at each of the various engagement
sessions is outlined in the below paragraphs.
2.4

Pharmacy Practice Committee, 30th July 2019

On 30th July members of the Project Team meet with ten members of the
Pharmacy Practice Committee. Below is a summary of discussion.
PPC Group Discussion 1 – Needs
In regards to the questions on ‘need’ the following key comments and
observations were noted as requiring consideration:
 Impact of the availability and access to GP services as a general
determinant of the need for community pharmacy services in an area,
and how this availability changes across the course of a day / week
linked to opening hours of GP surgeries.
 Challenges in regards to assessing collection and delivery services, in
particular how it can be determined if activity is linked to true user ‘need’
as opposed to convenience.
 Compliance support was noted as being a valuable service which helps
to keep people out of hospital and yet is non-commissioned. It was
noted that work is underway to look at commissioning compliance
support services.
When discussing the range of pharmacy services it was queried whether
pharmacists have sufficient time available to actually deliver a wider range of
commissioned services. It was also noted that the recruitment of practice
based pharmacists into GP Practices has had an impact on the capacity of
community

pharmacists

to

deliver

services.

Community

pharmacy

representatives advised that in certain areas the recruitment of pharmacists to
GP practices has had an impact on pharmacist workforce capacity. It was
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suggested that there is a need to get more pharmacists upskilled in localities
to deliver services.
PPC Group Discussion 2 – Access / Benchmarks
The following key comments and observations were noted as part of the
discussion on Access / Benchmarks:
 It was generally agreed that commissioning principles need to be
different between urban and rural areas to ensure equitable provision in rural areas a radius approach may be reasonable; however in urban
areas this is more difficult because of traffic and parking issues.
 It was agreed that the benchmarks will need to be adjusted in some
areas.
 Again, in general it was discussed that an average 3 mile radius would
appear to be a fair starting point.

By way of other general observations, the PPC acknowledged the usefulness
of the tableau modelling software as an independent source of verification. It
was also felt that the use of super output areas as building blocks
underpinning the tableau model was an appropriate level for analysis.
2.5

Community Pharmacy NI Board, 5th September 2019

On 5th September members of the Project Team meet with members of the
CPNI Board. Below is a summary of this discussion.
CPNI Board Group Discussion 1 – Needs
In regards to the questions on ‘need’ the following key comments and
observations were noted as requiring consideration in the PNA analysis:
 The close interaction of availability / access to GP and other health
services as a determinant of need for pharmacy services was noted as
a key area for consideration.
 The increase in complexity of patients’ needs and the impact this has on
community pharmacy – it was felt by members that the time consuming
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nature of this work is potentially not captured within the PNA data being
collected.
 Members highlighted that focussing attention on the over 65s is not the
only proxy for certain pharmacy needs such as compliance support, e.g.
Parkinson’s, medicines, abuse, and mental health issues.
 The critical need for collection and delivery services for the vulnerable
and elderly was raised.
It was noted that the potential for a provider survey to gather data on noncommissioned services had been discussed with the Technical Advisory
Groups. The pros and cons of collating a snap shot of activity information
from community pharmacy providers was discussed - members felt that this
information is needed to provide a full picture on pharmacy need. In
conclusion it was agreed that the need and potential content of a provider
survey would be discussed at the CP focus groups to be held in October and
a decision taken thereafter regarding its potential implementation.
CPNI Board Group Discussion 2 – Access / Benchmarks
It was acknowledged by the group that there were a lot of key factors to this
question, including travel flows, time of access, socio-economic factors, and
lack of available pharmacists.

2.6

Community Pharmacy Providers and GPs

Throughout October 2019 five evening Focus Groups sessions were held
across the five LCG areas with an open invite to all community pharmacist
providers. All of these events were well attended, with the exception of the
first event in the Southern area.

In total approximately 100 pharmacists

attended the remaining four Focus Group sessions.
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In December 2019 a Focus Group was held with a group of GPs. These two
groups gave similar feedback so have been grouped together.
CP Providers/GP Group Discussion 1 – Needs
The collective following points were made in the feedback sessions by the four
groups under the following themes:
Need / Measurement:
 The volume of dispensing does not always reflect the time / issues
involved. It was suggested that an analysis should be undertaken of this
to see what the needs are, e.g. Repeats vs OD vs MDS.
 In terms of the patient needs being addressed the likes of social
isolation, addictions, vision issues, and low cognitive ability were noted.
It was highlighted that the number of interventions per day does not
accurately reflect the need, but that these were not easily quantifiable.
 General expectations of the public and GPs was also stated to be
increasing the demands on pharmacy services, for example a collection
service is now an expectation rather than optional. It was noted that
GPs want pharmacies to collect prescriptions rather than have patients
attending the surgery (especially repeat prescriptions). It was also felt
that adherence levels would drop if collection services were not
provided.
 The delivery service was also cited as being an essential service for
some individuals, but is also very time consuming to provide.
 Increasing complex patient needs such as mental health and dementia
were having an increased demand on community pharmacy time. The
general

complexity

of

ailments

and

the

associated

enhanced

requirements for monitoring of medicines and conditions is creating
need.
 Access in a timely manner to other healthcare services is also
encouraging people to attend their pharmacy first. It was suggested that
an intervention via the community pharmacy be costed as opposed to
21

the intervention by another health care provider i.e. GP or out of hours
service.
 Initiatives such as Pharmacy First are having an impact on numbers
using their community pharmacy on a daily basis..
It was agreed that the underlying needs for commissioned Vs noncommissioned services were largely the same.
CP Providers/GP Group Discussion 2 – Access / Benchmarks
Similar points were raised in relation to access and benchmark.

Again,

benchmarks will be explored in future chapters.

2.7

User Focus Groups

From July to December 2019 a series of fifteen focus groups were carried out.
In total approximately 160 service users took part across these focus groups.
User Groups Discussion 1 – Needs
The groups were asked to categorise in order of importance which services
(commissioned/non-commissioned) were the most important to them and why.
A list of the services can be seen in Appendix 2.1
 Every group agreed the prescription dispensing was the most important
service offered by community pharmacy.
 Depending on the nature of the group the second ranked priority
changed but high up the priority was the collection and delivery service.
These services were more or less grouped together and were important
to the elderly, immobile and the mental health groups.
 The usefulness of the minor ailment service was noted and a number of
individuals shared their experiences of using the scheme – it was
agreed that the availability of this service at their local pharmacy had
ultimately alleviated their need to go to the GP surgery.
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User Groups Group Discussion 2 – Benchmarks
All groups generally agreed that it was reasonable, if able bodied, to have
access to a pharmacy within a 1 mile walk or a 5 - 10 minute drive. While the
majority of attendees were from urban areas, it was generally accepted by the
group that it is reasonable to expect a difference the benchmarks for urban Vs
rural areas.

A number of the individuals noted that the travel time or distance itself was not
as important as actually having the ability to park close to the pharmacy. The
availability of parking was noted by the group as being the main issue they
experience in accessing pharmacy services.
In general, the groups were satisfied with the opening hours currently provided
by their local pharmacies and noted that there was generally a pharmacy
available, e.g. in the likes of the nearest shopping centre, that could be
accessed in the evenings or at weekends in the event of an unforeseen need.
2.8

Technical Advisory Groups

An important part of the project structure was the Technical Advisory Groups
(TAGs). These groups were advisory in nature. The Project Team met with
the TAGs on three occasions and consulted on data collection methodologies.
The TAGs were also consulted on the drivers for commissioned and noncommissioned needs and access/benchmarking.

2.9

Other Engagement

Throughout 2019 members of the Project Team held engagement sessions
with various other stakeholder groups including Local Commissioning Groups
and on 27th June the Fermanagh and Omagh Local Strategic Partnership
Board.

At these engagement sessions the groups were presented with details on the
strategic drivers for the project, the project structure, the exploratory work
23

undertaken to date as well as information on user/stakeholder engagement
activity.

They were also presented with a high level summary of the

information that was being considered within the data modelling phase and
given an outline of how this data was going to be used.

Although the engagement was not as in-depth as in other groups, the groups
could see the benefits to communities in carrying out a Pharmacy Needs
Assessment. It was considered that localised knowledge was essential to
inform the data but overall it was felt that the range of data being considered
was sufficient. The main themes throughout these meetings were: The need to ensure that the needs of the elderly and vulnerable were
protected,
 In relation to access they felt it was essential that the differences in rural
and urban populations be explored.
 It was essential to consider access to other health services and rurality
in assessing the needs of the population.
 It was felt that the collation of this information would be very useful in
the future planning of other local and NI level public services.
Importantly, it was stressed that it was essential that any model be ‘future
proofed’ in terms of potential changes to services, the introduction of new
services and also take into account community planning and future
demographic changes.

As an effect of COVID-19 and the huge impact that this had on Community
Pharmacies the survey had to be put on hold. In order to gauge the impact of
COVID-19 on Community Pharmacies services a questionnaire has been
carried out by the HSCB Pharmacy and Medicines Management team.
Pharmacies were invited to complete an online questionnaire and a further
telephone survey was conducted with the pharmacy by a HSCB pharmacist.
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The outputs from this survey have informed the commissioning arrangements
for community pharmacy for the remainder of 20/21.

It is anticipated that a future survey will be undertaken to assist future
commissioning decisions
2.11 Conclusion
In conclusion, it is clear that the outcomes from the patient focus groups
concurred fully with the outcomes from the questionnaire, in that the majority
of people used their community pharmacy for the dispensing of medicines and
that access to a pharmacy within a 15 minute travel time was reasonable.
Generally, there was satisfaction with the opening hours currently provided by
local pharmacies.

It was agreed, by all groups, that the underlying needs that drive the
requirement for commissioned Vs non-commissioned services were largely
the same.

In relation to urban Vs rural localities it was agreed that commissioning
principles needed to be considered to ensure equitable provision. Factors
such as parking, access to transport, distance from GP and age of patient also
needed to be considered.

In relation to future planning it was felt that the collation of this information
would be very useful to other local and NI level public services.

Importantly, it was stressed that it was essential that any model should be
‘future proofed’ in terms of potential changes to services, the introduction of
new services and also take into account community planning and future
demographic changes.
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CHAPTER THREE: ANALYSIS - GEOGRAPHY SELECTION
It is difficult to assess need for pharmaceutical services at higher geographic
levels such as Local Government Districts (LGDs) and Local Commissioning
Groups (LCGs). This is because such areas tend to represent a mix of high
and low need areas and will typically comprise several local communities with
boundaries that may not neatly align with that of the higher level geography.
To aid the process of assessing local pharmacy provision, it is necessary to
choose an appropriate sub-NI geography level that is small enough to
accurately model need but yet can be aggregated to higher geographic levels
as required.

This section sets out the requirements for selecting a geographic analysis
level for the PNA and makes an assessment of the options that are available.

Geographical Unit Level Requirements
There are a number of requirements which had to be considered when
deciding upon on the geographical unit for the PNA. These are:
 Data availability - Measures are rarely available at all geographic levels.
Are

sufficient

measures

available

for

the

geography

under

consideration?
 Coverage - Do the measures available provide a suitably detailed
overview of all parts of Northern Ireland and all segments of its
population?
 Unit size - The baseline geography must consist of blocks which are
sufficiently large enough to allow a robust analysis to be performed but
are small enough to assess local population needs against current
pharmaceutical service provision.
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 Aggregation - The blocks within the baseline geography should be
capable of being aggregated up to larger statistical and administrative
geographies for assessment and presentation purposes.

In looking at all available options, it quickly became apparent that there were
three geographical units that had potential to provide the analytical baseline in
the PNA:
 Postcodes;
 Small Areas (SAs); and
 Super Output Areas (SOAs).

3.1

Postcodes

There are approximately 50,000 active postcodes in Northern Ireland. These
can be identified for analytical purposes through NISRA’s Central Postcode
Directory.
 Data Availability - Most of the measures required for a PNA are not
readily available at postcode level. It is likely that if data was specifically
requested from information providers, they would only be able to
provide suppressed datasets5, which would impede analysis.
 Coverage - Postcodes are owned by Royal Mail and cover most, if not
all, addresses across Northern Ireland.
 Size - Postcodes are designed for business and residential delivery
purposes. As a result, they can vary considerably in terms of population.
While access to services and proximity information would be highly

5

Data suppression is a disclosure control method used to protect the release of personal and/or
identifiable information that could potentially identify individuals.
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accurate at postcode level, the data available at postcode level would
be too limited to support a robust analysis.
 Aggregation - Postcode centroids (cluster centre points) can be
aggregated up to any defined statistical or administrative boundary.

Summary
Postcodes would not be suitable as an analysis level geography for the PNA
due to limited data availability and, because of their small population size, the
potential for unstable estimates.

3.2

Small Areas

Small Areas (SAs) were introduced in Northern Ireland after the 2011 Census.
SAs are built from clusters of adjacent postcodes. There are 4,537 SAs which
nest within the older Electoral Ward boundaries in Northern Ireland. Each is
designed to have an average of around 155 households and 400 people,
which are as socially similar as possible. SAs are based on postcodes as of
January 2011.
 Data Availability - Only Census information is readily available at this
level. As with Postcode data, there would likely be disclosure issues if
any PNA data was requested at SA level.
 Coverage - SAs cover all areas of Northern Ireland.
 Size - The population of each SA varies between 98 and 3,072 people.
The average population is around 400 people. These areas would be
large enough for analysis and would provide an appropriate assessment
of pharmaceutical need and current provision.
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 Aggregation - SAs can be easily aggregated up to older administrative
boundaries. The recent reform of local government means, however,
that the SAs are no longer completely coterminous with some modern
administrative boundaries including Local Government Districts and
Electoral Wards.

Summary
SAs are not suitable as an analysis level geography for the PNA due to limited
data availability.
3.3

Super Output Areas

Super Output Areas (SOAs) were introduced by NISRA in 2001 as a means of
improving the reporting of small area statistics. Northern Ireland is divided into
890 SOAs. Each is constructed at the smallest practicable spatial scale and,
at time of their development, with similar sized populations.
 Data Availability - Most data within the scope of the PNA is readily
available at SOA level. SOAs are a standard unit widely used within
government and academic studies relating to needs and resource
allocation.
 Coverage - SOAs cover all areas of Northern Ireland.
 Size - SOAs have an average population of around 2,100 people. Due
to changes in population distribution, the population of individual SOAs
now ranges from 374 to 5,976 people. Analysis carried out at SOA level
would provide an accurate picture of population need and current
pharmacy provision at a localised level.
 Aggregation - SOAs can be easily aggregated up to older administrative
boundaries. The recent reform of local government means, however,
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that the SOAs are no longer completely coterminous with some newer
administrative boundaries including Local Government Districts and
Electoral Wards.

Summary
SOAs largely meet all requirements set out for an analysis level geography for
the PNA.
3.4

Conclusion

It was identified that the PNA required a low level geographical unit on which
to base any subsequent analysis. There were three geographical units that
initially looked like they could best meet the requirements.

These were

Postcodes, Small Areas and Super Output Areas. Having evaluated each of
the three geographical units against the requirements, it is recommended that
the Super Output Areas would be the most suitable due to having excellent
data availability and are of an appropriate population size on which to develop
robust models.
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CHAPTER FOUR: PNA POPULATION BASE
The main determinant for any service is population, meaning that the
foundation of any PNA is an accurate count of the population which generates
need/demand.

For the purpose of the PNA, there are three sources for a population base that
could be considered as they are widely used across other similar exercises
and resource allocation projects.

These are:
 Census – snapshot of the population taken once every ten years with
the most recent one conducted in 2011;
 GP Registrations - registered list records all patients registered with GP
practices in Northern Ireland. It is sourced from the National Health
Applications and Infrastructure Services (NHAIS) System, which is
maintained by the Business Services Organisation (BSO);
 Mid-Year Population Estimates – produced by NISRA annually using
varying information and administrative sources to statistically ‘age’ the
population forward from previous Census time point taking into account
births, deaths and migration movements.

The remainder of this section will take each one of these sources into
consideration for the PNA and lay out their advantages and disadvantages.

4.1

Census

As mentioned previously, the Census is essentially a snapshot of the NI
population at a given point in time. The most recent Census carried out was
in 2011 with the next Census planned to be carried out in March 2021. The
Census is a rich source of information, used to inform and develop policies
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based on characteristics of the population that usually can’t be quantified or
gauged elsewhere e.g. religion.

Advantages
 With it being a legal requirement to take part in the Census, the
information is considered to be a highly accurate reflection of the NI
population;
 Information available at high levels of granularity i.e. age, sex,
postcode;
 Has already got many population attributes linked to it e.g. religion,
ethnicity, socio-economic status, education etc.;
 Has been widely used across government to aid and develop public
related policies and initiatives.

Disadvantages
 Census information is only gathered once every ten years and although
population count will be accurate at the Census point in time it does
become quickly outdated year on year;
 Very close to the next Census, March 2021, and using the 2011 Census
information could quickly make the model defunct with the 2021 results
soon superseding the previous Census;

4.2

GP Registrations

The GP registered list records all patients registered with GP practices in
Northern Ireland. It is sourced from the National Health Applications and
Infrastructure Services (NHAIS) System, which is maintained by the Business
Services Organisation (BSO).
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However, when considering the GP Registration data as a population source,
a factor called List Discrepancy must be taken into account. This refers to the
difference between the population recorded on the NHAIS system and NISRA
population statistics. The discrepancy can be caused by several factors
including:
 delays in updating practice lists to reflect births, death and migration;


university students still registered at their home practice even though
they have moved away to study;

 in border areas, there are users from the Republic of Ireland using
‘addresses of convenience’ in Northern Ireland to access NHS
services. Such users will still be registered with Northern Ireland GPs
but will not be in official population statistics.

This List discrepancy currently stands at around 5% at Northern Ireland level
but can vary considerably across smaller areas (by as much as 42% at SOA
level). Border regions are particularly impacted as are certain demographic
groups such as younger adults who tend to be more mobile.

Advantages
 ‘Live’ register of all persons eligible to avail of health services in
Northern Ireland making the information as up to date as possible;
 Considered to be of a high degree of accuracy due to the purpose for
which the information is collected;
 Information available at high levels of granularity i.e. age, sex, address;
 Can be linked to health service utilisation;
 Takes account of real service need generated by ROI users availing of
NI ‘addresses of convenience’ to access services.

Disadvantages
 Almost 1% of list do not have valid address information;
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 List Discrepancy becomes an increasingly important issue at small area
level;
 It is not solely used as an official population source in any other similar
projects or initiatives (due to these factors).

4.3

Mid-Year Estimates (MYE)

The mid-year population estimates refer to the number of people in the
population at 30 June each year. NISRA produce the estimates annually and
are based on the most recent Census of population where each year the
population is ‘aged-on’ by one year with the number of births in the year
added and the number of deaths in the year subtracted. Adjustments are also
made for internal and external migration. Subsequent mid-year population
estimates then use the previous year’s figures as the base.

Mid-year population estimates are used to allocate public funds to the
Northern Ireland Executive through the Barnett formula 6. They are also widely
used by Northern Ireland government departments for the planning of
services, such as health and education and are of interest to those involved in
research and academia. They are widely used to convert other base figures to
a rate and thus enable comparisons across areas of different population size.
Furthermore, population estimates form the basis for future population
statistics such as population projections.

Advantages
 Considered to be the most accurate and reflective count of the Northern
Ireland Population and widely used across similar projects;
 Available at varying geographical levels including SOAs;

6

A mechanism used by Her Majesty’s Treasury to adjust the amounts of public expenditure allocated
to the Devolved Administrations. See
http://archive.niassembly.gov.uk/finance/2007mandate/research/090320.pdf
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 Updated annually;
 Incorporate benefits from the Census population count as well as using
information from other administrative sources, including the central GP
Register, to adjust for population changes due to key events – births,
deaths and migrations;
 Is the start point for national Population Projections produced by NISRA
every 2 years.

Disadvantages
 Not as up-to-date as ‘live’ GP registered lists;
 Although List Discrepancy is an issue for the GP Registration data as a
source, the exclusion of all List Discrepancy can be an issue for MYE
figures when used as a source of population need.

For example,

patients from ROI with an ‘address of convenience’ in Northern Ireland
would be missed in MYE even though such patients can generate real
need;
 Unlike GP Registrations and Census, MYEs do not have associated
linkages to other attribute data.

In comparing all three sources, it is apparent that the Census is unsuitable to
be used as the population base as it is outdated and would not be an accurate
reflection of current NI population counts and hence population need.

The GP Registration data and MYEs both have key strengths that could make
them both feasible options for the population base in the PNA.

GP

Registration data are available at patient level and linkable to healthcare
attributes as well as including that element of list discrepancy that generates
‘real’ service need/demand. However, it does have incomplete information as
well as including a significant element of ‘bad’ list discrepancy i.e. patients
inaccurately recorded/not recorded at certain addresses due to migration, and
lags in registering deaths, births etc.
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The MYE data is only available at aggregate level but that is sufficient for the
PNA as estimates are created at SOA level. It also does not account for ‘real
demand’ list inflation, as previously described, but it was felt that this can be
adjusted for, statistically, during the modelling phase.

The fact that MYE

estimates are used across government, and provide the base for population
projections, are also key strengths that would align the work on the PNA with
other major needs or resource assessment projects.

In principle, it was felt that was the MYEs offered the most suitable option to
use as the population base for the PNA. However, it was decided to test both
options in the initial needs modelling phase to see which performed best in
predicting need. Moreover, it was felt that the GP Registration data could still
be used to inform a more detailed age/sex split of the MYEs than that which is
currently available from this source at SOA level (this is discussed further in
the next section).
4.5

Population Index

Creating and illustrating the population base as an index allows us to easily
see comparisons of population counts across Northern Ireland (NI). Using the
NI average SOA population (2,100) as a base value we can express all SOAs
relative to this. The index value for each SOA is calculated by dividing its
population figure by the base value. This generates an index with a base
Northern Ireland value of 1.0. Individual SOA scores can then be interpreted
as follows:
 Values below 1.0: SOA population is below Northern Ireland average.
 Value of 1.0:

SOA population is at Northern Ireland average.

 Values above 1.0: SOA population exceeds Northern Ireland average.
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The extent to which an SOA population deviates from the Northern Ireland
average is reflected in the extent of its deviation from the base value of 1.0.
4.6

Results

A thematic map showing an overview of the calculated indices at SOA level
across Northern Ireland can be seen in Figure 4.1. It can be seen from the
map that the more rural areas tend to sit in around the Northern Ireland
average meaning that their population has remained relatively stable from
when the SOAs were first introduced (SOAs were initially created to be of
largely equivalent sizes). Areas showing differences to the NI average tend to
have experienced more significant population changes during recent times
due to evolving localities such as the introduction of new housing
developments to cater for increased populations. A table of the SOAs with the
highest and lowest population index values is located in Appendix 4.
Figure 4.1:

Population Index map
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CHAPTER FIVE: AGE-SEX ADJUSTMENT
In addition to population size, it is widely known that different age/sex groups place
different demands on pharmaceutical services. Therefore it is important to account
for the needs that arise from having a population age and sex structure in each local
area that is different to the Northern Ireland average.

The GP Prescribing formula incorporates an Age-Sex adjustment applied to its
population as part of the GP prescribing resource allocation process.

This

adjustment is built into a Northern Ireland Prescribing Unit (NI-PU) to standardise
comparisons between GP practice populations and across geographic areas. More
information on this can be found in the Review of the Northern Ireland weighted
capitation prescribing formula 20107. The GP prescribing formula is used in the
allocation of resource for GPs, therefore it was deemed appropriate that dispensing
costs be used to reflect their differential need for financial resource.

With regard to the pharmacy needs assessment, however, the focus is not on need
for financial resource but rather on need for pharmaceutical services across NI. It
was considered that dispensing volumes would be a more representative measure of
pharmaceutical demand, and hence population need, than would dispensing costs.
This was also the recommendation for consideration in the previous Deloitte peer
review.

The remainder of this section focuses on the creation of a suitable age-sex
adjustment index and an analysis of its suitability.

5.1 Age-Sex Weightings Components
To develop an age-sex weightings index, two datasets were acquired from within
BSO, Information Unit. These were:

7

https://www.health-ni.gov.uk/sites/default/files/publications/dhssps/wcps%20-summary-report
2007_0.pdf
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i.

Dispensing data – used to create the numerator, consisting of the number of
pharmaceutical items dispensed during 2019/20 by SOA, sex and age of
recipient at time of dispensing; and

ii.

GP registered patients – used to create the denominator, the number of live
registered GP patients at July 2019 by SOA, sex and age at that time.

5.1.1 Dispensing Data
The dispensing dataset consists of dispensed items by individual item, patient
age, sex and home SOA during 2019/20. The age of patient was calculated at
the time of when the payment was processed which is generally considered to be
within the same month of dispensing. The home SOA was generated using the
patient’s home address postcode at 1st July 2019.

During 2019/20 there were over 43 million prescription items dispensed with an
associated ingredient cost of over £444 million. Around 12% of these items did
not have associated patient details available due to the patient’s health and social
care number not being captured (due to the inability to scan barcode e.g.
damaged, handwritten, different form). This resulted in 37.4 million items for
analysis but, given that the barcode reading issue is random and is not
concentrated in any particular age or sex grouping, this is a representative
sample to generate the weightings.

5.1.2 GP Registered Patients
The appropriate denominator for deriving NI-PU is all patients who “had the
potential to be prescribed a medicine or product” and not just those patients who
actually received an item during 2019/20. This dataset therefore consisted of all
patients registered with GP practices during 2019/20. In terms of patient details
(DOB, sex, home address postcode), to ensure timely alignment with the midyear population estimates, data at July 2019 was provided.
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5.2

Age-Sex Weightings

Table 5.1 shows the numerators (number of dispensed items) and denominators
(registered patients) and the dispensed items per head for each age-sex group.
These per capita volumes are then standardised around the minimum to produce
relative volume weights (last two columns in Table 5.1 and Figure 5.1). The age
groupings used are the same as those used to construct the Age-Sex Cost
Weightings in the GP Prescribing Formula.

The interpretation of the relative age-sex weights is that an elderly woman aged 75
and over is expected to require around 20 times more dispensed items than a female
aged 5-15.

Table 5.1: Dispensed Item Volumes, Registered Patients, Items per Head &
Relative Volume Weights
Age
Group
0-4
5-15
16-24
25-44
45-59
60-64
65-74
75+

Dispensed
Items in 2019/20
Males
Females
266,420
237,420
509,281
428,568
447,064
656,245
1,956,266
3,130,727
3,875,968
5,100,909
1,769,353
2,003,747
3,561,603
3,921,363
3,848,609
5,720,275

Registered Patients Dispensed Items per
July 2019
Head
Males
Females
Males
Females
57,568
54,353
4.6
4.4
135,458
128,940
3.8
3.3
102,921
97,258
4.3
6.7
267,186
253,700
7.3
12.3
197,642
190,610
19.6
26.8
52,307
52,263
33.8
38.3
81,457
84,882
43.7
46.2
57,942
79,179
66.4
72.2
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Relative Volume
Weights
Males
Females
1.4
1.3
1.1
1.0
1.3
2.0
2.2
3.7
5.9
8.1
10.2
11.5
13.2
13.9
20.0
21.7

Figure 5.1

NI-PNA Relative Volume Weights
Females
20.0
21.7

Males

1.3
2.0

2.2
3.7

5.0

1.1
1.0

10.0
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5-15

16-24

25-44

5.9
8.1

13.2
13.9

15.0

10.2
11.5

20.0

1.4
1.3

Relative Volume Weights

25.0

0.0
45-59

60-64

65-74

75+
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5.3 Comparison to NI-PU
As previously mentioned, similar work has been carried out for the GP Prescribing
Formula using costs as opposed to volume of items. To QA the NI-PNA relative
volume weights, it is useful to compare the results to check that the results are
generally in line, whilst recognising that we would expect some differences.

Table 5.2 and Figure 5.2 show the age-sex weights for both the prescribing
allocation formula and PNA.

This is then illustrated graphically in Figure 5.2 to

facilitate comparison.

The NI-PNA age-sex weight curve is broadly comparable to the NI-PU equivalent
with proportionally higher dispensing need for those in the older age groups, albeit
steeper for the older age groups. This suggests that although more items are
dispensed with increasing age, they tend, on average, to be lower cost. Like the NIPU there is much lesser difference between weightings by sex with females having
higher weightings for all but the two lowest age groupings.

Males have slightly

higher weighting values in the lowest and highest two age groupings in the NI-PU.

It is also worth highlighting that the NI-PNA weightings were calculated using all
dispensed items whilst the NI-PU have some exclusions to ensure that the age-sex
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cost curve was reflective of typical population demographic need. These exclusions
relate to hospice prescribing, stock items, substitute prescribing and other expensive
items that could be considered to skew the demographic weightings. There would
be no such issue with dispensing volumes.

Table 5.2: NI-PU Age-Sex Cost weights and NI PNA Relative Volume weights
Age Group

NI-PU (Cost)
Males
Females
1.8
1.5
1.3
1.0
1.3
1.5
1.9
2.7
4.8
5.7
7.9
8.1
10.5
9.9
14.4
14.3

0-4
5-15
16-24
25-44
45-59
60-64
65-74
75+

NI-PNA (Item Volume)
Males
Females
1.4
1.3
1.1
1.0
1.3
2.0
2.2
3.7
5.9
8.1
10.2
11.5
13.2
13.9
20.0
21.7

Figure 5.2: NI-PU vs NI PNA Relative Cost and Volume Weights Comparison

Male Comparison
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NI-PNA

60-64

65-74

75+

Female Comparison
25

Relative Weighting
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15
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0
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In conclusion, there is nothing to suggest that using number of dispensed items
rather than item cost does not produce a robust set of age sex weights. Moreover,
this is considered a more appropriate measure of population need for
pharmaceutical services than cost.

5.4

Age-Sex Adjustment Index

Like with the population base, creating an age sex adjustment index allows us to
easily see the effect of differing population age and sex
To calculate this, the base population, described in the previous section, broken
down by age, sex and SOA is weighted using the corresponding PNA Age-Sex
adjustment factors. This is controlled back to again match the NI mid-year estimate
total and the weighted count in each SOA is then divided by its unadjusted
population to create an age-sex index.
Appendix 5.1 provides a worked example of how the age-sex adjustment index is
calculated.
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The generated index with a base Northern Ireland value of 1.0 can then be
interpreted as follows:


Values below 1.0:

Dispensing demand based on SOA age sex structure

population is below Northern Ireland average.


Value of 1.0:

Dispensing demand based on SOA age sex structure

population is at Northern Ireland average.


Values above 1.0: Dispensing demand based on SOA age sex structure
population exceeds Northern Ireland average.

For example, an age sex index calculated as 1.4 can be interpreted as an SOA
population has a 40% higher pharmaceutical service need than the NI average
based on its age sex profile alone.

5.5

Results

A thematic map showing an overview of the calculated indices at SOA level across
Northern Ireland can be seen in Figure 5.3. It can be seen from the map that there
tends to be a higher need based on age and sex towards the east and parts of the
north of Northern Ireland.

These areas tend to have by a higher proportion of

older/retired people living in them as opposed to areas with a younger demographic
in the west and south of the province.
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Figure 5.3: Age-Sex Index map

The resulting index values produce results that would be expected for such areas. A
table of the SOAs with 50 highest and lowest age-sex index values is provided in
Appendix 5.2. It is known, from other demographic analysis, that areas within North
Down and Ards District have a higher proportion of elderly population whilst in
certain areas of Belfast there is a considerably younger population particularly in
student areas.

5.6

Conclusion

To summarise, an age sex index has been created using dispensing information as a
proxy for differential need for this service across different age sex groups. It was felt
that the number of dispensed items would be a better reflection of pharmacy
workload than would costs which are more appropriate in a resource allocation
context. The resulting indices exhibit a similar pattern to the NI-PU cost weights but
rise more steeply with age. Applying the indices across Northern Ireland SOAs
appears to provide intuitive results with higher index values appearing in areas
known to have a higher elderly/retired population and lower values in student and
less affluent areas which tend to be characterised by younger populations.
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CHAPTER SIX: ADDITIONAL NEEDS ADJUSTMENT
Previous needs assessment work had involved an extensive data collation
exercise after having consulted with DoH, HSCB and CPNI on what the key
drivers of need might be.

This data covered many domains of need

(demographic, morbidity, socioeconomic, etc.) but it was recognised that the
sheer volume of data made it difficult to navigate and draw any meaningful
conclusions. The Deloitte review further identified that many of the indicators
were closely linked and the data could possibly be combined/reduced and
presented into a composite measure through statistical modelling.

Previous sections in this report demonstrated how to account for
pharmaceutical service needs based on population demographics. However,
it is equally important to account for other area characteristics relating to
morbidity, health, deprivation and socio-economic factors. Essentially these
‘additional needs’ explain why areas with populations of identical size and
age-sex structure can have differing levels of need for pharmaceutical
services.

These needs can be difficult to measure directly so they must be quantified
using statistical modelling. This type of modelling aims to analyse the
relationship between an appropriate demand measure, which can act as a
proxy for additional need, and a range of factors which could be driving that
need. This is an oversimplification of the process, which will also adjust for
supply factors and other influences that could otherwise distort the true
relationship between demand and need. In essence, the modelling is
attempting to identify the optimum set of explanatory factors, and their relative
importance, to predict additional need for pharmaceutical services across
areas, over and above population size and age/sex profile.

The GP Prescribing formula incorporated an Additional Needs adjustment
using statistical modelling. The demand measure was developed based on
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prescription item costs and then modelled against a range of health,
deprivation, socio-economic and morbidity indicators.

More information on

this can be found in the Review of the Northern Ireland weighted capitation
prescribing formula 20108.

As mentioned in the Age-Sex adjustment section, the focus of this current
pharmacy needs assessment is on the population requirement to avail of
pharmaceutical services rather than how much they might cost (which would
be the central issue in a resource allocation exercise). It was considered,
therefore, that dispensing volumes are a more representative measure of
demand/need for services than would be cost. This was also the conclusion of
the Deloitte review.

The remainder of this section focuses on the creation of a suitable additional
needs adjustment measure and an analysis of its validity.

This is

supplemented by Annex A and Appendix 6.1 which provide full technical and
descriptive detail of the modelling analysis and resulting report by the
statistical peer reviewer.
6.1

Modelling parameters

To carry out the additional needs modelling work there were four groupings of
data that needed to be collated and constructed. These were:
 Demand

Measure/Dependent

Variable

–

measure

of

utilised

pharmaceutical services to be used to model relationship to additional
need (or explanatory) indicators;
 Additional Need Indicators – consists of a wide ranging suite of
morbidity, health, deprivation and socio-economic factors/variables that

8

https://www.health-ni.gov.uk/sites/default/files/publications/dhssps/wcps%20summary-report 2007_0.pdf
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are treated independently from each other to identify any additional
need that they generate for pharmaceutical services;
 Supply Influences – these are factors that could potentially bias
measured demand e.g. GP practice prescribing behaviour, patient
distance to pharmacy etc. Any such significant factors would be taken
account of but their impact neutralised during the final modelling stage
to ensure they don’t unfairly advantage/disadvantage one area from
another.
 Area Based Dummy Variables – as with the prescribing formula, the
purpose behind including area dummy variables try is to control for any
area level policy effects that could otherwise distort service demand.

6.1.1 Demand Measure/Dependent Variable
The objective behind developing a proxy pharmaceutical service demand
variable is to construct a measure that excludes that element of need related
to demographic structure. This is because such need will already be captured
within the age sex adjustment described in the previous section. For the
purposes of this modelling exercise, pharmaceutical dispensing need was
chosen as being a representative measure of need across all pharmaceutical
services.

The dependent variable was developed, therefore, by first applying the NIPNA relative volume weights (as defined in the age sex adjustment section) to
the population of each SOA to generate an expected number of items based
on age-sex profile.

This expected value was then divided into the actual

number of dispensed items for the area to create an index.

The resultant index shows the extent to which each SOA has had more or less
prescription items dispensed than one might otherwise have been expected
given its age-sex structure. A value above 1 indicates that an area has a
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higher than expected need for services whilst a value below 1 indicates a
lower than expected need.

6.1.2 Additional Need Indicators
As previously mentioned, considerable work had been carried out to identify
and collate a range of data that should be considered when assessing relative
pharmaceutical service need.

This data covered a range of domains

including:
 Health;
 Vital Statistics e.g. Births, Deaths;
 Population Demographics;
 Social Security; and
 Household and others.

These were further enhanced through consultation with service users and
stakeholders in different forums outlined in the stakeholder engagement
section of the report.

To bring further refinement and ensure that the chosen indicators were
suitable options to be included in the statistical modelling, a set of selection
criteria were proposed as set out below.

Ideally, the data should be:
 Intuitive – meaning that there was a logical basis for including any
indicator;
 Updateable – the data should be available routinely to allow the
model to be refreshed when required;
 Publicly available – data should be openly available for transparency
purposes whilst maintaining data protection integrity;
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 Current – where possible should be the latest available information
to reflect the current needs of the area ; and
 Available at SOA level – data needs to have a sufficient
geographical unit level of measurement to help distinguish need
between different localities.

However, it was recognised that there could be trade-offs and it may not be
possible for all criteria to be met due to limitations in some of the data. For
example, it is intuitive to include ethnicity information in the modelling to
account for varying need between ethnic groups. This information, however,
is only available at small area level from the 2011 Census. Whilst this would
not be current, it should still provide a reasonable indication to areas with
high/low proportions of ethnic minorities. The criteria above should therefore
be regarded as desirable rather than essential.

This resulted in 58 variables selected to be used as candidate additional
needs indicators in the modelling exercise. A detailed list of each variable is
shown in Appendix 6.2
6.1.3 Supply Influences
Supply influences are factors that can contribute to explain variation in
demand across different areas but don’t reflect the real need of the population.
For example, proximity to GP practice might influence the frequency to which
patients visit their GP and possibly result in them having more prescriptions
for a given level of need than patients who live further away from their GP.
This could falsely increase population need in certain areas if it was not
controlled for in the modelling.

In population needs modelling, it is standard practice to identify such potential
distorting influences and to neutralise their impact in final models.

50

Following user/stakeholder consultation, as well as consideration by the
project team, five key supply factors were identified.

These were:
 Average Distance to nearest GP Practice;
 Average Distance to nearest Pharmacy;
 GP Practice Prescription Scan Rate;
 GP Practice Prescribing Rate; and
 List Discrepancy.

6.1.4 Area Based Dummy Variables

These are dichotomous (1 or 0 values) dummy variables created to account
for any area based effects that could have an impact on pharmaceutical
service need. Local Commissioning Group (LCG) dummies were created on
the assumption that LCGs may operate in different ways when providing
health care services to their respective populations. In addition, Urban/Rural
dummies tested whether demand varied among SOAs classified by NISRA as
being urban, rural or mixed in character. Should dummy variable appear in
final models, these need to be investigated to establish whether they are
picking up supply or needs effects and treated accordingly.
6.2

Statistical Modelling

On establishing the variables to be used in the statistical modelling, the next
stage was to begin the modelling exercise. Annex A provides a full report and
technical details on the Additional Needs modelling.

The adopted modelling methodology was based upon that used in the GP
Prescribing Formula Review with the goal being to identify models which were
relatively parsimonious using a combination of supply variables, additional
needs indicators and prescribing information. As mentioned, the modelling
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used a statistical technique (regression analysis) to identify an initial set of
complex models using a full set of potential input variables. These were then
reduced to simpler; more readily understandable models based on a predefined set of rules (again refer to Annex A for further detail on this process).
6.3

Modelling Results

As a result of considerable modelling work, a model was developed using 11
key additional need indicators (Note that an attempt was made to develop a
model including only updatable variables but this did not prove possible). A
key metric on which to evaluate the model is using the adjusted-R2 value.
This provides a measure of a model’s explanatory power (i.e., the extent to
which it can explain variation in the dependent variable across the small area
modelling units) This can take a value in the range of 0 to 1 with 1 (or 100%)
representing a perfect model (this would never be achieved when modelling
real world processes where there will always be some element of random
variation).

Our model achieved an extremely high adjusted-R2 value 0.887,

which means that the models explain around 89% of the variance in
dispensing needs across NI SOAs. For reference, the adjusted R2 value in
the Prescribing Formula need modelling was 0.66.

A summary on the composition of the resulting model can be seen in Table
6.1..
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Table 6.1: PNA Additional Needs Model A

Latest Model A

R

2

1. Employers Support Allowance
Claimants

0.632

2. Supply Variables
Average GP Distance
Prescriber Rate Index
Scan Rate

0.159

3. List Discrepancy

0.035

4. STIA (Stroke)

0.018

5. Nursing Home

0.013

6. Distance to Border

0.013

7. Level 4 Qualification Rate

0.012

8. GP Outside UK/ROI Registrations

0.003

9. Mental Health

0.003

Total

0.887

6.3.1 Model Summary
As a result of initial runs, it was clear that the LCG dummy variables were not
going to feature in the final model when competing with other needs variables.
Through some consideration and under advice from the peer reviewer the
models were run by both including and excluding the LCG dummy variables.
This resulted in the same strong baseline model in both cases with an
explanatory R2 value of almost 89%. It was apparent from the beginning that
a social security benefits indicator would feature strongly in the final model.
Eligibility for the Employment and Support Allowance (ESA) is aimed at
people living with a disability or health condition that affects how much they
can work.

This indicator accounted for a large proportion of the adjusted-R2

value, over 63%, indicating that deprivation in tandem with health are key
factors in the additional needs.
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The supply indicators featuring within the model relate to patient proximity to a
pharmacy along with GP practice prescribing and prescription scan rates
which collectively contributed almost 16% to the adjusted-R2 value. However,
it should be remembered that these, along with the List Discrepancy factor
(4%), will be neutralised in the final application of the models to ensure that no
area gains an unnecessary advantage/disadvantage from such factors.

The remaining indicators accounted for 6% of the explanatory power within
the model and included an acceptable range of plausible indicators covering
health, education, proximity to the Irish border and new GP Registrations from
patients outside the ROI and UK.

This model passed the standard general specification test, used to test that
the model is of the correct form, and was hence considered a viable option to
base an additional needs index upon.

6.3.3 Additional Needs Index Creation
Following the identification of these models, an Additional Needs Index can be
created for each SOA. This is done by incorporating each areas individual
variable value into a linear equation of the form:

Additional Needs Index = Constant + (Variable A * Coefficient A) + (Variable B
* Coefficient) B) + (Variable C * Coefficient C)….

Note that, for each of the supply variables, the NI average value is used rather
than the individual SOA value in order to neutralise their effect.

These resultant needs indices are then rebased around a Northern Ireland
average so that values below 1 indicate additional need being below the
Northern Ireland average and values above 1.indicating higher than average
additional need.
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6.3.4 Results
Similar to what was done in previous sections, a visual check on the validity of
the modelled additional needs indices can be made by displaying them on a
thematic map.

Figure 6.1 shows the resulting mapped Additional Needs

Indices. Again, the darker shading indicates areas of higher additional needs.
A table of the SOAs with the highest and lowest additional needs index values
is located in Appendix 6.3
Figure 6.1: Additional Needs Index Map

It can be seen that areas of higher additional need tend to lie within generally
deprived areas in urban settings along with some of the more rural areas in
the west of the province.

A reduced level of need is apparent in certain

employment catchment areas, particularly around Belfast, where potentially a
healthier and more affluent population have settled.
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6.4

Model Validation

Correlation with Multiple Deprivation Measures (MDMs)
As a sense check that the model is reflective of what we should expect, a
correlation with the 2017 NISRA MDMs can be investigated. The MDMs were
created as official indicators of deprivation across NI SOAs. The MDMs are
reported in rank order from the most to least deprived and are based upon
information across seven domains including Income, Employment, Health,
Education, Services, living Environment and Crime.

Each domain can be

compared individually and as a contributor to the overall MDM in each SOA.
Table 6.4 provides a table of correlation coefficients for the PNA model at
individual domain and overall MDM levels.

As expected, the model strongly correlates with the MDM, having a correlation
value of 84%.

In looking at the individual domains it can be seen that the

Employment and Health domains display the highest correlations at around
90%. This would also be expected given the construct of the model.
Table 6.4: Correlations of PNA Model against MDMs
MDM Domain

PNA Model

Income

0.601

Employment

0.910

Health

0.899

Education

0.791

Services

-0.346

Living Environment

0.244

Crime

0.642

Overall MDM

0.840
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6.5

Conclusion

The modelling of the Additional Needs part of the PNA required considerable
effort from not only the statistical team carrying out the exercise, in
collaboration with the statistical peer reviewer, but also required input from
many stakeholders and service users. From this work a key set of indicators
spanning across morbidity, health, deprivation and socio-economic domains
were identified and collated. These were then used to model against a proxy
Pharmacy Need measure that was developed based upon volumes of
dispensed prescription items.

As a result, a model was identified

incorporating 11 core need indicators.

The model displays highly intuitive

properties and provides for the creation of a viable Additional Needs Index
that can be used within the PNA.

As previously discussed, the development of the model included LCG dummy
indicators to allow for any variation in healthcare policies/initiatives that could
influence pharmacy demand. However, running the modelling exercise with
and without the LCG indicators had no influence on the final model.
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CHAPTER SEVEN: TOTAL PHARMACY NEEDS INDEX
7.1

Introduction

Previous work in this area established that there were a wide range of
indicators that could be used to assess pharmacy need related to
demography, morbidity, deprivation, rural/urban etc.

However, the sheer

volume of information being presented was overwhelming for users.
Moreover, it was very difficult to draw any firm conclusions as to how much
needier one area was for pharmaceutical services compared to another. For
instance, an area could score highly on some indicators but low on others.
The modelling work presented in the previous chapters attempts to summarise
all of the key needs drivers into a single summary needs index.
The modelling work presented to this point has resulted in the condensing of
the data into three main needs components at SOA level, namely need
stemming from:
1. Population size (see chapter 4);
2. Age and Sex structure (see chapter 5);
3. Additional Needs (see chapter 6); and
7.2

Pharmacy Needs Index Creation

The earlier sections in this report described how a needs index at SOA level
(the base building block for the needs assessment) can be created for each of
these individual components.

However, it is the combination of these

components that is ultimately required to gauge the relative need for
pharmaceutical services in each area.

The process for combining the components is relatively straightforward. The
base population for each SOA is first weighted using the age and sex needs
index followed by the application of the additional needs index. The resulting
weighted population for each SOA is then divided by the NI average SOA
population to give an overall needs index value. The same process can be
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applied to any combination of SOAs to create needs indices for larger areas of
interest.
This index value then provides an indicator of overall pharmaceutical service
need for the population in the area. For example, if an area has an index
value of 1.35, then the area has a 35% higher need for pharmacy services
than the Northern Ireland average. Conversely, if it was 0.9 then it would have
10% less need than the NI average.
A worked example on the application of the Pharmacy Needs Index for three
SOAs is provided in Appendix 7.1.

7.3

Results

A thematic map showing an overview of the calculated Pharmacy Total Needs
Indices at SOA level across Northern Ireland is presented in Figure 7.1 below.
The map shows that areas in the west of the province tend to have a generally
higher need for pharmacy services compared to the Northern Ireland average
with pockets of areas in the east showing some of the highest need. This is
the net effect of their population size, age/sex structure, socio-economic
characteristics, underlying morbidity, rural/urban factors, etc. The neediest
areas will be characterised by large populations, of which a high proportion
are elderly and deprivation levels are comparatively high. The least needy
areas will be less populous, younger and relatively affluent. Many areas
however, will be a mix of all of these and their Total Needs Index will reflect
this.

59

Figure 7.1:

7.4

Total Pharmacy Needs Index map

Validation

It is worth looking at some examples in a bit more depth as a sense check of
the resulting Total Needs Index.
Legoniel 1 (Belfast)


Population size 77% higher than NI average
Population of 3,764 people



Relatively young population
Only 9% aged 65 or over



Among top 20% most deprived areas

Index Score: 1.60
Rationale: Population Size and deprivation
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Magilligan (Causeway Coast & Glens)


Slightly above average population
Population of 2,501 people



Higher proportion of older residents
27% of population aged 65 or over



Mid-range deprivation area (491 out of 890)

Index Score: 2.01
Rationale: Proportion of older residents

Lower Glenshane 2 (Mid Ulster)


One quarter fewer residents than average
Population of 1,532 people



Average proportion of older residents
16% of population aged 65 or over



Among 25% least deprived areas

Index Score: 0.65
Rationale: Low population; low deprivation

Ballygowan 1 (Ards and North Down)


15% fewer residents than average
Population of 1,783 people



Average proportion of older residents



Among 20% least deprived areas

Index Score: 0.62
Rationale: Low population; low deprivation

Lissan (Mid Ulster)


An average number of residents
Population of 2,158 people



Average proportion of older residents



Mid-range deprivation area (434 out of 890)

Index Score: 1.01
Rationale: Average population structure and
deprivation levels
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A table of the SOAs with 50 highest and lowest Pharmacy Needs index values
is provided in Appendix 7.2
7.5

Conclusion

In summary, a Total Pharmacy Needs Index was created by applying the
population, age-sex and additional needs adjustment factors to the base
average SOA population and indexing the results around the NI average
(Where NI = 1.00). The resulting index shows a generally higher need for
pharmaceutical services across the west of NI with pockets of areas with
some of the highest need overall in the east. The index appears to produce
intuitive results to what would be expected with a higher prevalence of need
noted in areas with a combination of higher than average population, an older
person demographic and higher levels of deprivation.
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CHAPTER EIGHT: OTHER COMMISSIONED SERVICES
So far in the PNA, for both the population age-sex and additional need
adjustments, pharmacy dispensing volumes have been used as the proxy
measure for pharmaceutical service demand.

This is not only because it

accounts for the vast majority of pharmaceutical services (around 90% in cost
terms) but also because of the high quality and comprehensive data that is
readily available with regard to this activity that can be related back to service
users.

Pharmacies, however, also provide an extensive range of commissioned and
non-commissioned services that add to health service provision in Northern
Ireland. These services include:
Commissioned Services

Non-Commissioned Services

Prescription Dispensing

Over the counter services

Multiple/Instalment Dispensing

Prescription collection service

Advice on a health problem

Prescription delivery service

Minor ailment service

Compliance aid support

Disposing of medicines and

Health checks (e.g. blood pressure, cholesterol, diabetes

sharps

checks)

Prescription advice

Flu vaccine

Medicines use review

Travel clinics

Advice on a more healthy

Sun safety

lifestyle
Stop smoking scheme

Emergency contraception

Needle exchange
Substitute prescribing
Palliative care service
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It is acknowledged that some individual services will be more specialised and
prevalent in certain areas e.g. needle exchange. However, this makes them
unsuitable for statistical modelling and presentation at an overall NI level.
There are also limitations on data availability relating to recorded activity for
these services which make it difficult to robustly gauge user need for each
service. Despite these issues, the general consensus from focus groups and
various stakeholder engagements during the PNA was that the drivers of need
associated with prescription dispensing will largely be the same across all
pharmaceutical services. So areas that will have high need for dispensing will
also have high need for all other services (considered as a whole) and,
conversely, low dispensing need will be associated with low need for other
services.

In order to test this, it was decided to model one of the other commissioned
services for which robust activity data was available and could be attributed to
small areas across NI. It was felt that an analysis of Multiple/Instalment
Dispensing (MD) would be suitable for further investigation. MD arises when
doctors issue prescriptions which, for reasons of patient safety, should be
dispensed in instalments. For example, a doctor might prescribe a month’s
worth of medication to a patient but specify that it should be dispensed on a
weekly basis. This clearly adds to pharmacy workload which will vary by
population need for the service.

The basic idea was to test whether the pattern of need across NI predicted by
models based purely on dispensing need would materially change if MD were
to be factored into the measure of demand being modelled. The remainder of
this section presents the outcome of this work.

8.1 MD Age Sex Adjustment
The modelling work to date uses patient demographics to create an
adjustment index for population age and sex as well as being used to
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construct the dependent variable for the additional needs modelling work. For
modelling work based on number of items dispensed, this is carried out by
developing standardised age-sex weightings based upon item and population
counts for each patient demographic.

To integrate MD into the model, it was generally considered that it would overinflate MD need to assign it an equal weighting to need arising from ‘ordinary’
dispensing. The HSCB pharmacy team advised that we should use service
fees as a guide to proportion activity accordingly. With an ordinary dispensing
fee of 98p and a multiple dispensing fee of 40p, it was agreed that it would be
plausible to assign a weight of 0.5 to multiple dispensing items. For example
an item identified as having three associated MD fees would receive a
weighting of 1 (item) + (3 x 0.5) = 2.5.

Figure 8.1 shows the relative age-sex weighting values created based on item
counts only in comparison to weightings based on MD items included.
Although the weights were practically identical for younger age and sex
groups, the adjusted model placed additional weight on older cohorts. This
indicates that multiple dispensing is predominantly associated with older
pharmacy users.
Figure 8.1: Dispensing vs MD Age Sex Weight Comparison
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These weightings were then applied to the mid-year population estimates for
each SOA to create an expected population count based on dispensing (both
including and excluding MD).

The expected population counts were then

divided by the actual population counts to yield an index factor that illustrates
the pharmaceutical service demand based on an area’s age and sex profile.

Comparing the resulting age-sex index for each SOA showed little to no
difference between them. At the most extreme, there was a 5% difference in
index value with 97% of the SOAs showing differences of 2% or less. Figure
8.2 shows the MD and non-MD indices plotted against each other. There is
an extremely high correlation value between them of over 0.99 (1 would be a
perfect correlation).
Figure 8.2: Correlation Plot of Dispensing vs MD Age Sex Adjustment Indices

Ranking the scores for both models and comparing the resulting SOA
positions shows little difference between the results. To illustrate this, Table
8.1 compares the relative quintile rank positions of where the SOAs lie in
comparison. It shows that 97% lie within the same quintile.
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Table 8.1: Dispensing vs MD Age Sex adjustment ranked position comparison
MD

Dispensing

Quintile
1
2
3
4
5

1
174
3
0
0
0

2
3
170
5
0
0

3
0
5
169
4
0

4
0
0
4
173
1

5
0
0
0
1
178

8.2 MD Additional Needs Adjustment Modelling
The integration of multiple dispensing into the modelling process required the
creation of a new dependent variable which was based on ordinary dispensing
volumes and the number of items which were provided under multiple
dispensing.

The new dependent variable was then freshly re-standardised for age and sex
using the weightings created in MD Age Sex Adjustment section.

The modelling process was re-run using the new dependent variable and the
same variable list used for the PNA Model in the Additional Needs Adjustment
chapter. This resulted in Model MD1, a summary of which is outlined in Table
8.2. A full specification of the resulting output is presented in Appendix 8.
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Table 8.2: MD Additional Needs Model MD and the PNA Model
Model MD
1. Employers Support Allowance
Claimants

R

2

PNA Model

R

2

0.643

1. Employers Support Allowance
Claimants

0.632

2. Supply Variables
Average GP Distance
Prescriber Rate Index
Scan Rate

0.182

2. Supply Variables
Average GP Distance
Prescriber Rate Index
Scan Rate

0.159

3. List Discrepancy

0.022

3. List Discrepancy

0.035

4. STIA (Stroke)

0.012

4. STIA (Stroke)

0.018

5. Distance to Border

0.008

5. Nursing Home

0.013

6. Level 4 Qualification Rate

0.008

6. Distance to Border

0.013

7. Nursing Home

0.004

7. Level 4 Qualification Rate

0.012

8. Mental Health

0.004

8. GP Outside UK/ROI Registrations

0.003

9. Birth Rate

0.002

9. Mental Health

0.003

Total

0.884

Total

0.887

8.3 MD Modelling Results
As a reference point, the PNA Model developed in the Additional Needs
Adjustment chapter was used as a comparator to highlight any differences to
the newly developed MD model.

As a recap, Table 8.2 also provides

information on the construct of the dispensing based model.

The composition of Model MD is very similar to the model constructed using
our standard dependent variable. The only differences being the omission of
Outside UK/ROI GP registrations and the inclusion of Birth Rate.

The

observed R² value was also marginally lower at 0.884. This might indicate that
the addition of multiple dispensing may be having the opposite effect to that
intended and is weakening the model’s correlation with additional needs.
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The effect is sufficiently weak, however, to create any significant variation in
the final SOA scores produced by Model MD compared with our preferred
model. Its scores have a 99% correlation with those generated by our PNA
Model. Figure 8.3 shows the MD and PNA Model additional needs indices
plotted against each other in a scatter graph to demonstrate the high
correlation between them.
Figure 8.3: Correlation Plot of MD vs PNA Model Additional Needs Adjustment Indices

This is further confirmed by the minimal difference in the placement of SOAs
in additional need quintiles between models. For example, 766 out of the 890
SOAs were placed in same quintile by PNA Model and MD1. The remainder
were all placed in neighbouring quintiles.
Table 8.3: Model B vs MD1 Additional Need adjustment ranked position comparison

Model B

Quintile
1
2
3
4
5

1
163
15
0
0
0

Model MD1
2
3
15
0
144
19
19
144
0
15
0
0
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4
0
0
15
150
13

5
0
0
0
13
165

8.4 Total Needs Index Comparison
So far it has been demonstrated that changing the base pharmacy demand
factor in the age sex and additional needs adjustment to include multiple
dispensing has had little impact on each of the components in their isolated
state. To make an informed judgement on whether or not it adds value to the
model, it is worth comparing the complete application of the modelling work in
both its forms to assess its overall impact.

In combining the indexes to incorporate population size, age-sex and
additional needs for both multiple dispensing included and excluded to create
comparable composite measures we can see that the results are still strongly
related. Figure 8.4 shows a correlation plot of both ‘Total Needs’ indices and
have a strong positive relationship of 99%.
Figure 8.4: Correlation Plot of Total Needs Indices With and Without Multiple
Dispensing

2.5

Dispensing

2
1.5
1
0.5
0
0

0.5

1

1.5

2

2.5

MD

As with previous comparisons, comparing the ranked placement of the SOAs
within quintiles shows that there is minimal difference between the models
with 772 out of the 890 SOAs being placed in the same quintile and the
remainder moving into neighbouring quintiles.
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Table 8.4: PNA Model vs MD Total Need Index ranked position comparison

Without
Multiple
Dispensing

Quintile
1
2
3
4
5

1
167
11
0
0
0

With Multiple Dispensing
2
3
11
0
153
14
14
143
0
21
0
0

4
0
0
21
144
13

5
0
0
0
13
165

8.5 Conclusion
In order to test if other pharmaceutical services, over and above dispensing,
has any additional population need not yet recognised in the dispensing
model, it was decided to incorporate multiple dispensing into the modelling
work.

Adjusting the population for age and sex need based on ordinary and multiple
dispensing, produced very little difference between the resulting age-sex
needs indices. Further additional needs modelling, with a multiple dispensing
proxy demand variable, led to a very similar model from the original with a
slightly reduced explanatory power. The resulting correlation between the two
models outputs was extremely strong with an overall 99% correlation.

These findings were further reinforced by comparing the Total Needs Indices
for the models which produced a highly similar pattern of need across NI
SOAs. Any small differences would likely further reduce as SOAs are
aggregated into higher geographical areas.

Through discussions with HSCB, It is expected that delivery of the Multiple
Dispensing Service will change over time with the introduction of new policies
and initiatives.

With that, the consistency of the data will change and its

inclusion in the PNA model would make it less relevant and less updateable.
Therefore, along with the fact that MD included in the model does not enhance
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population need, it is recommended that the model based on Pharmacy
Dispensing is sufficient to be used as a proxy for Pharmacy Demand. It is
further acknowledged that there may be greater need for some specialised
services in certain areas but, where this need exists, it should be considered
as a local factor separate to the modelled needs indices.
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CHAPTER NINE: MODELLING TOOL
Background
It is essential that users can easily review and assess the data modelling and
key indicators associated with the PNA to consider issues surrounding
pharmaceutical need.

The modelling tool created during earlier PNA work was based around a
spreadsheet tool (Microsoft Excel). Although it provided a certain level of
flexibility and user interactivity, it was not ideal due to the sheer volume of
information being presented and proved difficult for users to interpret.

A

subsequent peer review by Deloitte recommended the following:
 Use of an advanced data visualisation tool to present and redesign the
flow of the information could potentially enhance the model;
 Use of dynamic geospatial visualisation techniques could potentially
enhance the model; and
 Revision of the underlying data model could potentially enhance the
model.

9.1

Modelling Tool Platform

Deloitte investigated various Business Intelligence and Analytics platforms
that could be used to aid the PNA and identified Tableau, amongst a few
others, as one of the current industry leaders.

On further consideration, it was identified that the modelling tool platform
should meet the following key requirements:
 Flexible;
 Interactive;
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 Adaptable;
 Geospatial functionality;
 Updateable; and
 Open source reading capability.

Tableau is an industry standard business intelligence system that helps users
visualise and understand their data. It allows developers to present data in a
variety of interactive forms – tabular, graphs, maps, charts etc. and share with
users via Tableau Reader, a free software package.
Taking these considerations and Deloitte’s recommendations into account, it
was agreed that Tableau would be a suitable platform on which to build the
model.
9.2

Data Presentation

The preceding sections in this report detailed and presented the modelling
work carried out to condense the PNA needs data into a single composite
indicator by way of the Total Pharmacy Needs Index.

However, this measure on its own would be insufficient to provide the level of
context required for users/decision makers to identify benchmarks and areas
of over/under provision in pharmaceutical service delivery.

To

this

extent

the

modelling

tool

should

display

the

following

functionality/characteristics:
 Thematic Map – For ease of visualisation the tool should be centred
around a colour graduated map of Northern Ireland with shades of
colouring being used to indicate differing pharmacy need;
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 Geospatial Flexibility – Users should be able to focus in on particular
areas of interest as well as having the ability to group SOAs together to
build up their own localities of interest;
 Pharmacy Locations – Pharmacy locations should be presented on
the map to provide visual context of their location with regard to
surrounding areas;
 Supplementary Metrics – Users should be provided with additional
contextual information on areas of interest. This should include a range
of metrics identified (through user and stakeholder engagement) as
being important to assess pharmaceutical service provision.
9.3

Mapping

The modelling tool utilises mapping to present data in a manner which allows
users to quickly identify areas with different pharmaceutical needs and
pharmaceutical service provision levels across a range of geographies.

The geographical selection element of the tool is illustrated in Figure 9.1. It
provides a thematic map which identifies SOAs and the locations of
community pharmacies. There are two main themes available based on the
benchmarking metrics discussed in previous sections: the overall PNA index
score and an index based on the number of accessible pharmacies per
100,000 weighted population. Note that other themes can be added if
required.

Both indices are centred on 1.00 as the overall Northern Ireland average. The
darker shading on the map indicates areas with higher index scores. Users
can hover their pointer over SOAs for additional context such as area name
and its value within the selected index.
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Figure 9.1: Modelling Tool Thematic Map

There are two methods by which users can select areas of particular interest
within Northern Ireland. There are a series of preset geographic filters
contained on the right of the screen. These allow users to select LCGs, LGDs
and Assembly Areas.

Figure 9.2: Modelling Tool Southern LCG Focussed Example
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Figure 9.2 shows an example of this selection involving the Southern LCG.
When a preset filter is used, the display will provide a zoomed in view of the
area involved. The user can then view detailed information about the area by
pressing the ‘Go’ button. If no filter is selected, the ‘Go’ button will provide
information on Northern Ireland as a whole.

The second approach allows users to select individual SOAs or groups of
SOAs to produce their own custom geography. This requires the user to
manipulate the map to identify the SOAs involved and then click and drag their
pointer over them. This will then automatically bring them to the detailed
information relating to that area.

9.4

PNA Metrics

Using the ‘Go’ button (for preset filters) or selecting a custom geography will
take users to a second interface providing a more detailed map and a number
of contextual metrics relating to the selected area. Figure 9.3 provides an
example where multiple SOAs have been selected.

The interface is divided into eight key areas of additional information. For ease
of reference purposes, each area has been numbered in Figure 9.3.
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Figure 9.3: Modelling Tool Area Selection Interface

The individual areas are as follows:

1. SOA Names
A list of the names of the SOAs contained within the selected
geography.

2. Index Score
Overall PNA Index value along with component index values.

3. Population Information
This section provides information on the population in the selected area,
comprising six key metrics which were identified as important in
assessing

pharmacy

need

through

various

analyses

user/stakeholder engagement exercises. The metrics are as follows:
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and

Metric
% Population living in rural areas

% Population aged 65+
% Population aged under 16
5-year projected change in
 Overall population
 Persons aged under 15
 Persons aged 65+ years

Rationale
Included because rural
communities may have different
requirements to urban areas.
Population age information as well
as future population change
provided to add context to varying
demands for pharmacy services
by age demographics.

The data is taken from the 2019 Mid-Year Population Estimates and
projections.

4. Transport
This section contains information about transport accessibility and
means of travel. These metrics are important in identifying areas with
higher proportions of residents having reduced mobility and/or living in a
more rural setting. The metrics are as follows:
Metric
Population served (Public
Transport)

Pharmacy Journey Time (Public
Transport)

Households with access to vehicle

Pharmacy Journey Time (Private
Transport)
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Rationale
The proportion of the population
that have access to public
transport. Derived from data taken
from the latest NISRA Multiple
Deprivation Measures (NIMDM).
The average time taken to travel
to the nearest pharmacy using
public transport where it is
available.
Census information on number of
households in the area of interest
that have access to 1 or more
vehicles
The average time taken to travel
to the nearest pharmacy by
private vehicle.

5. Area Map View
This section contains a close-up map with selected SOAs highlighted
and pharmacies within the selected SOAs shown.

6. Pharmacy Provision
This section provides information on the current level of pharmaceutical
service provision within the selected geography. There are four metrics
provided.

The first metric relates to the number of accessible pharmacies per
100,000 needs weighted population. The definition of an accessible
pharmacy varies based on settlement bands:
 Belfast, Derry City and Large Times – Pharmacy within 1 mile
 Medium Towns to Villages – Pharmacy within 3 miles
 Small Villages and Open Countryside – Pharmacy within 5 miles

The metric is initially calculated at Small Area level before being
aggregated to SOA level. This means that it accurately reflects the level
of accessible pharmacies across each SOA.

Supplementary to this, the second metric is based upon the proportion
of population that is within the range of at least one accessible
pharmacy with accessibility defined as above.

The third and fourth metrics concern average distance to pharmacy.
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These are:
Metric
Distance to nearest pharmacy

Rationale
Average population weighted
distance to the nearest pharmacy
from residents’ home locations.

Distance to pharmacy used

This is calculated based on the
average distance travelled by
residents to the pharmacy where
their prescription items have been
dispensed.

Providing the nearest and used pharmacy distances serves to provide
additional context into residents accessibility to pharmacies as well as
providing a look at distances they actually travel to utilise services.
7. Other Health Services
This section provides information on average distance to residents’
registered GP, nearest out of hour’s service, and nearest A&E and
Minor Injuries Unit. It is important to consider resident accessibility to
other services as this can impact pharmaceutical service requirement in
particular areas.

8. Selection Components
This section provides summary information about the individual SOAs
within the selected geography. The metrics are overall PNA index
score, accessible pharmacies per 100,000 weighted population and
weighted population. These columns can be sorted by value.
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9.5

Conclusion

Using the composite measure (Total Pharmacy Needs Index) and other data
derived during the data modelling phase, a modelling tool has been developed
using Tableau software.

The tool serves as an interface to allow the

presentation of the PNA Needs Index highlighting the concentration of
pharmacy service need across NI using a thematic map.

Users can navigate to areas of particular interest and develop their own
localities to investigate pharmacy provision further. On selecting areas, users
can access further area level contextual information on the demographic
structure of the resident population as well as current levels of pharmacy
provision, travel/transport accessibilities and proximity to other health
services. It should also be possible to incorporate other information into the
tool related to the characteristics of individual pharmacies such as their
opening hours and the range of commissioned services that each provides.

Through the modelling work, and use of Tableau to present the results
interactively, the resulting modelling tool meets Deloitte’s recommendations as
well as meeting the functionality requirements identified during the design
phase. The tool presents enough information to allow users to develop area
benchmarks which, when identified, can then be integrated into the tool to
prompt further assessment of locality pharmacy service provision.
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CHAPTER TEN: PNA BENCHMARKING
Up to this point, work on the PNA has focused on the collation and
presentation of information, typically using a Northern Ireland (NI) average as
a reference point. Key objectives of the Pharmacy Needs Assessment work
include the ability to inform decision making when assessing the
commissioning of services. To make an informed assessment around the
required level of pharmaceutical service provision for any given level of need,
it is necessary to establish what an appropriate level of service looks like; it is
acknowledged that the context will affect this assessment For example, given
the greater dispersal of the population in more rural areas, it is unrealistic to
expect that they would have the same travel time to their local pharmacy than
would be the case in urban areas which have much more concentrated
populations.

Benchmarking is an important phase in the PNA process to firstly identify what
is an appropriate level of pharmacy provision for a population and then use
this as a standard to assess against other areas.

The Deloitte review recommended that benchmarking against a reference
geography would enhance the ability to assess the provision of pharmacies.
However, they did state that whilst benchmarking could provide additional
insight, users of the model should keep in mind that the reference area may
not be necessarily the desirable target state.

At the various user and stakeholder engagements, attendees were presented
with example scenarios to begin discussions on what an appropriate level of
pharmacy provision might look like.

Feedback from these discussions

included:
 Consideration be given to vehicle access, parking, pharmacy distance
to GPs/other pharmacies, rural access, opening hours;
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 For urban areas, it was generally considered acceptable for a pharmacy
to be 1 mile or 20 min walk away;
 This should be further for rural areas (unquantified).

Other PNAs carried out within the UK look at a similar range of factors when
considering the pharmacy needs of their population. However, with regard to
benchmarking, the main focus tends to be on the number of pharmacies per
head of crude population compared to the overall district and national
average. Some consideration is also given to pharmacy accessibility with
existing pharmacy provision measured against a standard 20 minutes travel
time which for urban areas was within a 1 mile walking distance and around a
5 mile drive in more rural locations.
The remainder of this section looks at how the developed PNA information
can be used to aid the benchmarking process and guide users to explore their
pharmacy provision in more depth.

10.1 Benchmarking Components
There are a number of factors that need to be considered when looking at
identifying benchmarks for service need. These factors should be carefully
considered to ensure that the best possible information is used to inform the
process. These factors include:
 Accessible Pharmacies – Accessibility, in terms of distance or travel
time, can be measured at varying geographical levels from NI
population level, taking account of all pharmacies, right down to
individual SOAs and their Census Small Area (SA) subcomponents. At
sub-NI level, consideration needs to be given to the criteria for defining
an ‘accessible’ pharmacy;
 Benchmarking Population – this relates to the population base, crude or
weighted, which is to be used to calculate pharmacy provision rates
within areas of interest. A weighted population will always be superior
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as long as the weightings are based on sound evidence linked to
population need;
 Geographical Areas – Although the PNA information has been
developed at SOA level, it is unlikely that assessments will be made at
such low level geography. Each assessment will need to define the
locality of interest, taking account of natural communities, and then
decide on the appropriate benchmark area with which to compare. Both
the area of interest and the benchmark area for comparison will be
aggregations of the SOA building blocks.
Contextual Assessment – additional information may be required,
alongside the key benchmark indicators, to help inform any needs
assessment. This could include specific factors, unique to local areas,
which do not lend themselves to a NI-wide assessment.

It should be noted that in the remainder of this chapter proposed factors and
benchmarks are set out for consideration – these are done so to provide
objective measures to assist with judgements made by decision making
groups. Throughout, there is reference to other contextual matters that must
also be considered. The current legislative framework sets out the test for
assessing applications to join the pharmaceutical list and ultimately this needs
assessment process should assist these decisions.
Section 5 of ‘A Guide To The Revised Arrangements For Considering
Applications To Provide Pharmaceutical Services’ (https://www.healthni.gov.uk/sites/default/files/publications/dhssps/considering-applications-toprovide-green-book.pdf) provides useful guidance as to the types of factors
that could be relevant in any assessment.

85

10.2 Accessible Pharmacies
When conducting a PNA, it is not sufficient to simply determine pharmacy
provision within areas based purely on the number of pharmacies that fall
strictly within their boundaries. Not all of the pharmacies located within an
area will be accessible to everyone living within the area whilst, conversely,
there will be pharmacies located outside of its boundaries that will still be
accessible to some of its population.

Whilst distance/travel time are

undoubtedly key considerations, there are many other factors that can
influence accessibility, as identified from the stakeholder and user
engagement, such as car parking, service user mobility, public transport,
pharmacy opening hours, flows of people within and outside an area which
are dependent upon other aspects of daily life etc. However, it would not be
possible to incorporate all of these into a composite accessibility measure.
Users/Service commissioners can use local knowledge and other contextual
information, available from the PNA modelling tool, to further inform their
assessment over and above a pure distance/travel time measure.

As previously stated, from the user/stakeholder engagements, it was generally
accepted that a 1 mile or 20 minute walking distance would be acceptable in
an urban area and that people living in rural areas have a similar drive time.
Other PNAs in the UK use a similar benchmark for urban areas and a 5 mile
or 20 minute drive time for rural locations. In some cases this drive time was
extended to 30 minutes in more rural parts of the UK such as the Highlands of
Scotland. With NI having similar characteristics to other regions across the
UK, it is recommended that a similar approach be adopted locally. The NISRA
Urban-Rural Classification9 allows us to define Census SAs and SOAs as
urban, rural or mixed based on settlement type. It is also flexible enough to
allow a bespoke classification to be defined using aggregations of the 8
different settlement categories it has identified. It is this latter approach that is
preferred with the following accessibility criteria recommended:
9

https://www.nisra.gov.uk/support/geography/urban-rural-classification
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Belfast, Derry/Londonderry and Large Towns – 1 mile straight line10 or travel
distance by road
Medium Towns to Villages – 3 miles travel distance by road
Small Villages and Open Countryside – 5 miles travel distance by road
Based on the above benchmarks, an initial assessment can be carried out to
quantify the level of access available to a local population.

A basic

measurement of this would be to look at the proportion of an area’s population
that live within the above ranges dependent on the classification of its
constituent SAs. This acknowledges that many larger areas will typically
consist of a range of urban and rural settlements each with their own specific
accessibility criteria.
Even with such a tailored approach, it would be unrealistic to expect 100%
coverage across NI or within localities. Through discussions with various
users and stakeholders, an initial benchmark of 95% of the population living
within the accessible range of a pharmacy has been suggested. Based on the
above criteria, just under 96% of the NI population live within an acceptable
travel distance of their nearest pharmacy.

Whilst population coverage is a very useful measure, it does not tell us
anything with regard to how many accessible pharmacies may be servicing an
area of interest. Of course, we can count the pharmacies on exactly the same
urban/rural measure of accessibility as defined above. However, this might
then imply that an area has exclusive access to those pharmacies when in
fact they are shared by other neighbouring areas whose population also lives
within an acceptable travel distance.
Rather than double-count accessible pharmacies across areas, it is possible
to apportion pharmacies to areas based on the proportion of each area’s
population that can be serviced by each pharmacy. So, for example, if a single
10

Straight line distance included to account for pedestrian travel where road network travel distances
can be affected by traffic flow restrictions such as one way systems.
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pharmacy lies within an acceptable travel distance of two areas, one with 100
residents and the other with 200, then one-third of the pharmacy will be
apportioned to the less populous area and two-thirds to the other, which will
have place the greater demand on it. This is a simple example, but the same
principle can be applied to apportion all current 528 NI pharmacies to SOA
level and then these can be summed to provide the number of accessible
‘Pharmacy Equivalent Units’ (PEUs) for each SOA. In turn, SOAs can then be
aggregated to larger geographies of interest. More detail on the methodology
for calculating these is provided in Appendix 10.1
10.4 Benchmarking Population

Whilst looking at the proportion of area populations served by accessible
pharmacies is useful, it should be borne in mind that this metric alone does
not take account of population need.

It is equally important for users to

consider a measure that will incorporate need and levels of pharmacy
provision together in order to help assess whether there is sufficient capacity
available.
The introductory chapter provided an initial look at pharmacies, citing the
number of pharmacies per 100,000 head of population for each administration
within the UK and Ireland. This showed that Ireland had the highest with 38
pharmacies per 100,000 population followed by NI with 28 and England,
Wales and Scotland having 21, 23 and 23 respectively. Whilst this provides
useful context, it is not possible for each jurisdiction to be compared on an
entirely like-for-like basis. There are many factors that can influence the level
of pharmacy coverage within a country such as population morbidity, access
to dispensing doctors, local policies in healthcare provision and how
pharmacies are contracted to provide the service.
It is considered preferable, therefore, to assess pharmacy need and service
provision based on the NI average and local benchmarks where possible.
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However, information from other jurisdictions, and similar regions within those
areas, can still prove informative.
Although the unadjusted rate of pharmacies per head of population (MYE) is a
useful measure of overall service provision within NI as a whole, it would be
sub-optimal to use a crude measure such as this at sub-NI level. This is
because, other than population number, it takes no account of the differential
level of need across NI. These age-sex and ‘additional’ needs are very evident
in the developed needs indices described in the preceding sections of this
report.
The indices allow the population of each area to be weighted according to the
identified need over and above their crude population size – in effect,
increasing or decreasing its population number in line with its assessed level
of need. If combined with the number of accessible pharmacies, or PEUs, (as
defined above), one can then calculate the number of accessible pharmacies
per head of ‘weighted’ population.

This is a very powerful benchmarking

metric as it allows comparisons to be made between areas in terms of the
number of accessible pharmacies available to their populations having first
standardised for their level of need.
This represents a significant improvement on using the crude population rate.
For example, on an unadjusted measure of pharmacies per head of
population, an area might appear to be well served. However, not all of the
pharmacies within, or in close proximity to, its boundaries may be accessible
to the entire population of the area. Moreover, the population itself may be
quite elderly and disadvantaged generating much higher need than the NI
average. The new measure will only count accessible pharmacies, reducing
the number, and, in this example, will increase the population of the area in
line with its assessed higher level of need. Once this is done an area that
initially appeared well served on the benchmarking metric may now look to
have insufficient levels of service.

Conversely, areas which have their

pharmacies optimally located both inside and outside their boundaries, and
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additionally have lower than average levels of need, will look much better
served on the benchmark compared to using an unadjusted rate.
10.6 Geographical Areas
A key consideration in any benchmarking exercise is selecting one or more
‘model’ areas against which to compare a locality of interest. As previously
mentioned, different benchmark areas will be appropriate when considering an
urban versus a rural locality. This will inevitably require an element of
professional judgement. With the modelling presented at SOA level, the
opportunity is there within the modelling tool to build localities, both
benchmark and test, in a flexible manner, as required.
In the absence of a model benchmark areas for a specific PNA, an option
could be to assess against the NI average or benchmarks derived from
existing standard geographies such as District Council Areas or LCGs.
Consideration would need to be given to their urban or rural nature when
considering

which

combination

might

provide

the

most

appropriate

benchmarks. To assist with this, the key benchmarking metrics of (i)
‘percentage of the population living with an accessible distance to a pharmacy’
and (ii) ‘number of accessible pharmacies (or PEUs) per head of needs
weighted population’ has been presented for a range of standard geographies
in Appendix 10.2.
This shows that population accessibility ranges between 94% to 99% across
LGDs, with the vast majority above or close to the 95% benchmark. When
considering the number of accessible pharmacies per 100,000 needs
weighted population, this ranges from approaching 37 in Fermanagh &
Omagh down to around 22 in Lisburn & Castlereagh and Mid & East Antrim.
The NI average is 28 per 100,000. Such variability would suggest that there is
some scope for consolidation and redistribution of pharmacies within the
existing NI configuration.
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10.8 Contextual Assessment
Of course, and as previously mentioned, there are a range of other factors
that should feature in a comprehensive PNA.
The Tableau modelling tool provides further contextual information to help
users make an informed and more rounded assessment.

Some of this

information will be present to just provide background context to the selected
areas but some will also be useful to use to additionally benchmark against.
Such information might include:
 Future demographic growth;
 Levels of household access to a vehicle;
 Proportion of population served by public transport;
 Average pharmacy distance from registered GP.
10.9 Other Non-Dispensing Services
The PNA modelling process used dispensing as the baseline for pharmacy
service need.

This was due to it encapsulating most of the need for the

population and there was considerable data available on dispensing to carry
out the analysis. However, it is recognised that there are other services, over
and above dispensing, that are important to communities that will also need
considered.
Under the current model, an assessment of population need based on
dispensing should be sufficient to assess and help optimise the NI pharmacy
infrastructure. With this in place and for future developments of the model,
individual service provision could be included for each pharmacy to allow
users to assess additional service delivery and possible gaps to where these
services are provided. This would allow the model to be used in a service
delivery development capacity and help service commissioners be more
informed and responsive to the needs of local communities. To assist with
this, functionality will be incorporated within the model to show the range of
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commissioned services available at each pharmacy, and hence to those areas
served by its group of accessible pharmacies.
10.10 Conclusion
As part of any service needs assessment, a benchmarking phase is vital to
highlight areas that are potentially over/under serviced and inform decisions
with regard to optimum configuration. To assist with benchmarking, a number
of key factors were identified. These were accessible pharmacies,
benchmarking population, geographical areas and contextual information.
Informed by discussions at user/stakeholder engagement events, and
measures of accessibility used in other PNAs across the UK, it is
recommended that differential accessibility standards are applied in urban and
rural areas. The official NISRA urban-rural classification provides for the
development of a flexible set of criteria which can be used in this regard. This
then allows the proportion of an area’s population that live within an
accessible range of a pharmacy to be determined. Those areas which have
their pharmacies optimally distributed with respect to their population clusters
will score highly on such a measure.
However, accessibility needs to be considered alongside population need and
the overall level of service available. It is recommended, therefore, that a
measure of accessible pharmacy provision per head of needs weighted
population be additionally adopted as a prime benchmarking metric.

This

would represent a major improvement on the crude unadjusted rates typically
used in other UK PNAs.
It is possible to calculate accessible pharmacy population coverage and
accessible pharmacy rates per head of needs weighted population for any NI
sub-area. Whilst this is informative, ideally what is needed are benchmark
areas, where service provision is appropriate, with which to compare. The
modelling carried out in the PNA provides users with the flexibility to define
their own localities as well as the ability to compare to varying geographical
areas as appropriate. It is recommended that one or more model benchmark
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areas be identified or, alternatively, users should consider NI, LGDs, LCGs,
and other similar areas of the UK when assessing pharmacy provision.
In addition to the main benchmarking metric, further contextual assessment
will be required to take account of factors like future demographic growth,
access to private/public transport, access to GPs, etc. Metrics relating to these
factors are available within the modelling tool along with information on
opening hours and the range of commissioned services provided by
pharmacies to their users.
The model also leaves the door open for future developments in service
delivery.

With dispensing being used as the main service on which to

optimise NI pharmacy infrastructure, additional services for each pharmacy
can easily be added to the modelling tool to be taken account of in future
PNAs.

93

CHAPTER ELEVEN: EQUALITY IMPACT ASSESSMENT
Section 75 of the Northern Ireland Act 1998 requires public authorities, in
carrying out their functions relating to Northern Ireland, to have due regard to
the need to promote equality of opportunity between:
 Persons of different religious belief, political opinion, racial group, age,
marital status or sexual orientation;
 Men and women generally;
 Persons with a disability and persons without; and
 Persons with dependents and persons without.

Without prejudice to these obligations, a public authority is also required, in
carrying out its functions, to have regard to the desirability of promoting good
relations between persons of different religious belief, political opinion or racial
group.

The scope of this EQIA is limited to the development of the PNA Total Needs
Index given the important role that it will play within the modelling tool in
informing future commissioning decisions. Of course, this will only form one
part, albeit an important part, of future decisions regarding the provision of
community pharmacy services, and all such decisions will themselves need to
be subjected to further scrutiny from an equality perspective. It is expected
that such scrutiny will include consideration of unique local factors which
cannot be fully taken into account in a NI-wide model.

In order to assess whether the PNA Total Needs Index produces results that
are consistent with the evidenced needs of equality groups, an analysis has
been undertaken of its impact on each of the equality categories at Northern
Ireland level. As highlighted above, the Index will help inform future decisions
around the provision of pharmaceutical services in NI. Section 75 requires
that there is a fair and equitable allocation of resources across all equality
94

categories. As a result, any impact on equality groups living in areas that the
index highlights as having lower or higher pharmaceutical need must be
evidenced and justified.

In order to properly assess this, it is necessary to split the Total Needs Index
into its component parts, namely age-sex related needs and ‘additional’
needs. It is not necessary to investigate that element of need that is related
purely to population size as that is fixed for each area and is not something
that has changed as a result of the PNA.
PNA – Review Process
Before discussing the approach taken to quantify the impact that the
application of the PNA needs weightings will have on equality groups, it is
worth being reminded how equality considerations have been fully embedded
within the overall PNA review process.

A considerable stakeholder engagement exercise was carried out to ensure
that need for all pharmacy service users were taken into account. This
included a public survey distributed by the Patient and Client Council.
Responses were received from almost 1,700 respondents. The equality
information captured by the survey was limited to age, gender and disability
given the strong association with each of these groups to health status and,
hence, the need for pharmaceutical services.

The profile of the respondent group is shown in Table 11.1.
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Table 11.1: Survey respondent profile
Male

25% (418)

Female

71% (1,196)

Not Stated

4% (75)

Aged 24 or under

7% (122)

Aged 25-44

17% (287)

Aged 45-59

29% (485)

Aged 60+

42% (702)

Not Stated

6% (93)

No Disability

83% (1,401)

Disability

11% (182)

Not Stated

6% (106)

Whilst additional equality data could have been collected as part of the survey,
it was felt that inclusion of questions related to some of the more sensitive
groupings such as religion or political opinion may have negatively impacted
on the response rate. It was felt better to gain an insight into the needs of such
groups by conducting targeted focus groups across NI, in areas reflecting
differing community backgrounds and of urban/rural character, so that issues
raised could be fully understood..

A series of 15 focus groups were held to get views on drivers for
pharmaceutical service need as well as opinions on how best to assess
adequate service provision. The focus group sessions took place across
various communities in both urban and rural settings with invitations made to a
range of groups representing:
 age;
 male/female groups;
 people with disabilities;
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 carers;
 young parents; and
 ethnic minority groups.

The full listing of groups consulted and areas in which the focus groups
took place are shown in Table 11.2 below.

Table 11.2: PNA focus groups

Organisation
Action Mental Health (AMH) New Horizons
Foyle
Mid and East Antrim Age Well Partnership
(MEAAP)
Healthy Ageing Reference Group (North &
West Belfast)

Date

Local
Commissioning
Group

16/07/2019 Western
10/09/2019 Northern
08/10/2019 Belfast

Sion Mills & District Carers Group

16/10/2019 Western

AMH Antrim

17/10/2019 Northern

Young Mother's Group (Resurgam Trust)

18/10/2019 South Eastern

Men's Shed (Resurgam Trust)

25/10/2019 South Eastern

North Down Rotary Club

28/10/2019 South Eastern

AMH Newry

29/10/2019 Southern

AMH Downpatrick

30/10/2019 Southern

Age North Down Ards

04/11/2019 South Eastern

Breakaways Carers Group (Strabane)
Age North Down Ards - Bangor Over 50's
forum
Mothers & Toddlers Group (Misfits,
Resurgam Trust)

07/11/2019 Western

The Welcome Project BME Group

27/01/2020 South Eastern

13/11/2019 South Eastern
29/11/2019 South Eastern

Age and sex are directly included in the PNA with the development of the
age/sex weightings designed to take account of the higher/lower levels of
need associated with these groups. Moreover, the additional needs modelling
included a wide range of variables in the PNA dataset to ensure the needs of
all groups were captured, either directly or by proxy – see Table 11.3. For
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example, information on religious background was included along with
ethnicity and persons living with a limiting long term illness. Final models
were refined to be a best subset of these with all individual variables having a
chance of being selected if they add anything extra to the model. So whilst a
specific equality group variable may not be directly contained within the final
model, it will likely be highly correlated with other included variables, such as
those related to socioeconomic circumstances, for example. The main aim of
the process was to get the best overall set of variables in terms of capturing
the needs of the population, and equality groups within it, for community
pharmacy services.

Table 11.3: Mapping of Section 75 groups to relevant needs dataset
variables
Section 75
Group
Age
Gender

Persons with
a Disability

Persons with
Dependents
Marital Status
Religious
Belief
Racial Group

PNA needs variable in modelling dataset
As part of the PNA modelling, pharmaceutical service need
has been adjusted to account for varying demand based on
the age and gender of the NI population. Age and Gender
information was taken from population mid-year estimates as
well as patient information from dispensing data held by the
Business Services Organisation (BSO). Other variables used
in modelling included Pension Claimants, Census 2011
Household Structure.
Census 2011 Persons with long-term health problem or
disability, Census 2011 Health Condition, Quality of
Outcomes Framework (QOF) Prevalence Rates for Asthma,
Cancer, Coronary Heart Disease, Chronic Obstructive
Pulmonary Disease, Diabetes, Hypertension, Mental Health,
Stroke and Transient Ischaemic Attack, Employment and
Support Allowance Claimants, Persons on residential nursing
homes.
Census 2011 Household Structure, Carers Allowance
Claimants, GRO Birth rates, Census 2011 Persons providing
unpaid care
Census 2011 Household Structure
Census 2011 Religion
Census 2011 Ethnicity and Country of Birth

Please Note that no information was available for Sexual Orientation and Political Opinion at
the appropriate level to allow it to be directly included in the analysis.
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Data sources for equality categories
Data was obtained at super output area (SOA) level in respect of five of the
nine equality groups (or suitable proxies) from Census 2011. Data relating to
age and sex was obtained from a more recent source, the 2019 Mid-Year
Estimate of population.

No data concerning sexual orientation or political opinion is available from
official statistics. It was possible, however, to produce a measurement of
political opinion using electoral data.

Data was obtained from Access Research Knowledge (ARK), a joint resource
and political archive from Queen’s University Belfast and the University of
Ulster (www.ark.ac.uk).

Data was obtained from the results of the 2017 Westminster election, which
was then attributed from the 18 NI parliamentary constituencies to SOA level.
This entailed the calculation of three rates (Unionist, Nationalist and Other) at
constituency level, which were then applied to all usual residents of the SOA
to provide the estimates needed for the equality analysis.

Assessment methodology
The PNA Total Needs index takes account of three elements: (i) the relative
size of the population; (ii) the age-sex structure of the population; (iii) the
relative level of additional need for pharmaceutical services. As mentioned
previously, it is not necessary to examine need related to population size of an
area as this has not been altered by the use of the model. The age-sex
structure and the additional need adjustments are taken account of using the
calculated indices described in the preceding chapters of this report.

The assessment was carried out by obtaining population data for each
equality category at SOA level and then applying the indices to these areas to
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create a weighted population for each equality group within them. The
weighted populations were then aggregated to NI level and compared with the
actual NI category populations to create a ratio which indicates whether the
index was skewed in favour or away from a particular equality group. An
assessment could then be made as to whether or not the impact could be
justified given what we know about the equality group in question.

A ratio of 1.0 indicates that the index has no impact on an equality group.
Ratios greater than 1.0 indicates that the index is skewed towards a particular
group. Ratios below 1.0 indicate that the index is skewed away from an
equality group.
Ratios were calculated for three indices – the age-sex index, the additional
needs index and a third overall index which combined the previous two
indices. The results of the analysis are shown in Figures 11.1 to 11.3.
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Figure 11.1: Impact of Age-Sex Index on equality categories

Age-Sex Index
Female

1.001

Male

0.999

Under 15

0.981

15 - 64

0.994

65 and Over

1.048

Single

0.978

Married/Remarried

1.015

Divorced/Separated/Widowed

1.007

White

1.001

Non-White

0.967

Born outside UK/ROI

0.968

Born in UK/ROI

1.002

Doesn't provide unpaid care

0.998

Provides unpaid care

1.012

Households with dependent children

0.980

Households without dependent children

1.010

Persons with limiting long-term illness

1.007

Persons without limiting long-term illness

0.998

Nationalist

0.965

Unionist

1.024

Other

1.024

Catholic

0.952

Protestant and Other Christian

1.043

Other Religion/No Religion

1.008

0.90

0.95
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1.00

1.05

1.10

Figure 11.2: Impact of additional Needs Index on equality categories

Additional Needs Index
Female

1.002

Male

0.998

Under 15

1.012

15 - 64

0.998

65 and Over

0.991

Single

1.024

Married/Remarried

0.965

Divorced/Separated/Widowed

1.048

White

1.000

Non-White

0.981

Born outside UK/ROI

0.995

Born in UK/ROI

1.000

Doesn't provide unpaid care

1.001

Provides unpaid care

0.996

Households with dependent children

1.001

Households without dependent children

1.000

Persons with limiting long-term illness

1.048

Persons without limiting long-term illness

0.988

Nationalist

1.056

Unionist

0.962

Other

0.959

Catholic

1.056

Protestant and Other Christian

0.951

Other Religion/No Religion

0.984

0.90

0.95
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1.00

1.05

1.10

Figure 11.3: Impact of combined Index on equality categories

Combined Index
Female

1.002

Male

0.998

Under 15

0.992

15 - 64

0.993

65 and Over

1.037

Single

1.003

Married/Remarried

0.980

Divorced/Separated/Widowed

1.052

White

1.001

Non-White

0.952

Born outside UK/ROI

0.967

Born in UK/ROI

1.002

Doesn't provide unpaid care

0.999

Provides unpaid care

1.006

Households with dependent children

0.980

Households without dependent children

1.010

Persons with limiting long-term illness

1.053

Persons without limiting long-term illness

0.986

Nationalist

1.023

Unionist

0.986

Other

0.979

Catholic

1.000

Protestant and Other Christian

1.006

Other Religion/No Religion

0.994

0.90

0.95
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1.00

1.05

1.10

Equality Impact Assessment Results
The results of the equality impact assessment by category are outlined below.

Sex
The assessment shows that there is no differential impact between males and
females in relation to any of the three indices. Both groups consistently have
ratios of around 1.0.

Age Groups
The age-sex index is skewed towards the 65 and over age group with a ratio
score of 1.044. This indicates that the index is operating as intended by
highlighting the high pharmacy need levels among that older age group.

The additional needs index has minimal differential impact between the age
categories. The combined index skews towards the 65 and over group with a
ratio score of 1.037. This is a reflection of the skew seen within the age-sex
index.

Marital Status
The age-sex index is skewed away from single people with a ratio score of
0.978. This is expected as they tend to be younger. There is a corresponding
skew towards people who are married or divorced/separated/widowed, which
is simply a reflection of the age structure of those groups.

Married people have the highest level of economic activity and lowest level of
limiting long-term illness of the groups with the result that the additional needs
index is skewed away from them with a ratio score of 0.965.

The combined index is skewed towards those who are divorced/
separated/widowed. Again this will be down to the age structure of those in
this category.
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Ethnicity
The non-white population tends to be younger than the Northern Ireland
average. The 2011 Census reported that almost 85% of the non-white
population were aged under 45 years whilst the equivalent figure for the white
population was just over 60%. This is reflected in the age-sex index, where
the group’s ratio score is 0.967. The additional needs index is also skewed
away from this group with a ratio of 0.981.

This is consistent with the Census socio-economic data which indicates that
the non-white population has lower levels of economic inactivity and higher
levels of students than the rest of the population. This skew carries over to the
overall index.

Country of Birth
Of course, there can be a range of cultural diversity between ethnic groups
particularly in respect of those classified as being from white ethnic
backgrounds but who come from countries outside of the UK/ROI. In order to
asses this, Country of Birth was included supplementary to Ethnicity to
examine any potential bias towards individuals considered to be white and
born outside UK/ROI.

Individuals born in the UK and Ireland tend to be older than those born outside
of those countries but now living in NI. This is evidenced by Census
responses indicating that 20% of those born in the UK and Ireland being aged
60 years and over compared to just 5% of those born outside UK/Ireland.
This is reflected by the age-sex index, which skews towards them with a ratio
of 1.002 compared to 0.968 for the non-UK/RoI group.

The additional needs index has little differential impact between the two
groups. This means that the overall index is skewed away from individuals
who were born outside the UK and Ireland with a ratio value of 0.967 but is
justifiable given their relatively younger age profile.
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It is recognised that the dated nature of the 2011 Census data will be
particularly problematic in respect of assessing impacts of the needs indices
on persons from different racial groups. It is not so much that the numbers will
be underestimated, but that the pattern of settlement across NI for such
groups NI may not be reflective of the current situation. It will therefore be
important that the analysis for this group is revisited as a priority once the
2021 census data become available. As a mitigating action, in the interim, it
will be necessary to pay particular attention to the needs of such groups, and
to bring local knowledge to bear, when any decisions are being taken
informed by the modelling tool.

Households with dependent children
The overall index is slightly skewed towards households without dependent
children with a ratio score of 1.010. This is due to the age-sex index, which
skews towards those households by a similar margin. This is expected as they
would tend to be older than other households. For example, 2011 Census
figures show that almost 85% of families where the family reference person is
aged 50 and over did not contain dependent children. This compares to just
over 20% where the family reference person was aged 49 or under. The
additional needs index has minimal impact on either type of household with
ratio scores close to 1.0.

Carers
Information on those providing unpaid care was included in addition to
households with dependent children.

There is a slight skew in the age-sex index towards individuals who provide
unpaid care with a ratio score of 1.012. This is consistent with the tendency of
adult family members to act as unpaid carers for elderly relatives.
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This skew is offset by a slight opposing skew in the additional needs index,
resulting in a situation where the overall index has no material impact on
carers compared with non-carers.

Again, the reliance on 2011 Census data to inform this assessment is a
limitation for this group in light of the evidence of growing numbers of carers
and particularly unpaid carers over the last decade. For example, the recent
‘Carers Week 2020 Research Report’ (CW_2020_Research_Report_WEB.pdf
(carersuk.org), suggests that there are an additional 98,000 unpaid carers in
NI since the outbreak of the coronavirus pandemic alone. As with Racial
Group, such growth is only problematic for this impact assessment if the
pattern of carers is now materially different across NI than in 2011. Again this
will need to be tested at the earliest opportunity following the release of more
up-to-date 2021 Census data. In the meantime, this potential limitation should
be taken into account when considering the equality implications of any
service reconfiguration proposals that may be informed by the modelling tool.

Persons with limiting long-term illness
The results in terms of people with limiting long-term illness are as would be
expected. By definition, they have a greater level of medical need so the skew
towards them (ratio of 1.048) in the additional needs index is also as
anticipated. This group also tend to have an older age profile so both of these
factors feed through to the largest overall skew in the combined index of
1.053.

Religious opinion
In overall terms, there is minimal differential impact among the various
religious groupings, all of which have ratios close to 1.0. The age-sex index is
skewed away from Catholics (ratio of 0.952) which is expected as that religion
has a younger age profile. Census figures show that almost 85% of the
Catholic population are aged 59 or under compared to just under 75% of
those in the Protestant and other Christian category.
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Meanwhile, the additional index exhibits a skew towards Catholics which is
expected given that Catholics tend to be overrepresented in areas of higher
socio-economic disadvantage – over 60% of persons living within the top 20%
highest deprived areas are from the Catholic population.

Political opinion
The age-sex index is skewed towards unionists and others with a ratio of
1.024 for both categories. This is expected as such voters are correlated with
those having a Protestant and other Christian religious background which in
turn tends to have a higher proportion of elderly population.

The additional needs index exhibits a similar skew towards nationalist voters
as it does towards Catholics. This is also anticipated because of the strong
correlation between nationalist voters and Catholics.

The overall index indicates that the skews evident in both indices cancel each
other but not entirely, leaving a ratio score of 1.023 for nationalists.
Good Relations, Disability Duties, Human Rights
The PNA model should ensure that equality groups with greater health needs
by virtue of their age, socio-economic conditions or underlying levels of
morbidity/disability should have those needs recognised when decisions are
being taken relating to pharmacy provision within NI. This is why the PNA
consulted so extensively, including with many groups who were advocates of
persons with a disability, and included a wide range of health status/disability
variables in the needs dataset.

Moreover, the extent to which the PNA can be demonstrated to have been
based on real evidence of differential need between groups; it should also
promote good relations and equality of opportunity between those from
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different community backgrounds. There could be particular issues, like the
impact of community segregation, on the ability of individuals to access
services which may otherwise be considered to be in close proximity.
However, it was not possible to include such “chill” factors within the modelling
itself so these should be taken into account when decisions are taken at a
more local level.

Conclusion
The assessment indicates that although there are some notable differential
impacts associated with specific equality groups, these can be justified on the
basis of the age-sex profile or evidence relating to the socio-economic or
health status of that particular group,

The age-sex index functions in a manner which is consistent with a model
which assigns greater weights towards older age groups than younger ones
due to their generally greater health needs. As a result, it skews towards
equality groups with older age profiles.

Meanwhile, the additional needs index operates as designed by highlighting
the higher levels of pharmaceutical need associated with particular groups
due to their poorer health or socioeconomic status.

These conclusions may be less firm for persons from different racial groups
and those with caring responsibilities. This is because their geographical
pattern of need may have had more scope for change since 2011 compared
to other equality groups. Either way, it will be important to revisit the full
analysis once 2021 Census data become available to ensure that the
observed impacts across groups can still be justified.

Further, whilst the needs indices are not believed to unfairly disadvantage any
equality groups at overall NI level, it is possible that assessments carried out
within individual localities will need further scrutiny, drawing upon local
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knowledge and consultation with the community. This is necessary to ensure
that no specific equality groups, that may have significant representation in the
locality being assessed, are unfairly disadvantaged by the proposals under
consideration.
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CHAPTER TWELVE: CONCLUDING REMARKS

Following the initial work on pharmacy needs assessment led by the
Department of Health, the Health and Social Care Board was asked to take
forward the next phase of the work. This document sets out that work
conducted from 2018 to 2020. Throughout that period there has been
significant consultation with various stakeholders to inform the development of
the pharmacy needs assessment methodology.

The report sets out the approach that was taken with:
 Engagement throughout the process
 Identification of suitable building blocks of geography
 Consideration of the population, age/sex and additional needs in order
to describe pharmaceutical needs in totality
 Correlation of other pharmaceutical services
 The approach to modelling and data visualization
 Benchmarks

In taking forward this Pharmacy Needs Assessment, the working group has
been cognisant of the scope of the task that has been set. It is anticipated that
the recommendations that are proposed within this report are subjected to
further public consultation.

Without prejudice to public consultation, and having researched the publicly
available information on pharmaceutical needs assessment, this body of work
appears to be the most in-depth modelling of pharmaceutical needs
assessment that has been conducted in the UK. Significant progress has been
made in identifying indicators of pharmaceutical need, assigning them at a
population level and developing useful data visualisation tools and
benchmarks.to aid decision making. New concepts have been proposed to
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better describe pharmaceutical service need and access and they have been
tested rigorously through expert statistical analysis and review.

It is acknowledged that work on the Pharmacy Needs Assessment is not
concluded. Throughout the engagement process, there has been recognition
of the need to consider capacity and provision by individual pharmacy as there
will be variability across the network. It would be incorrect to assume that all
pharmacies are the same. It has been accepted that pharmacy provider
surveys should be periodically conducted to inform commissioning but will
also aid further consideration around needs assessment.

Following public consultation and consideration of responses, a final report of
this stage will be published.

We acknowledge, appreciate and are grateful to the very many stakeholders
who have provided valuable inputs and insights into this work.
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APPENDICES
Appendix 1.1: Project Initiation Document- Pharmacy Needs Assessment
2018

Project Initiation Document
Pharmacy Needs Assessment 2018
PROJECT NAME

Northern Ireland Pharmaceutical Needs
Assessment (PNA)

DOCUMENT ISSUE DATE

November 2018

STATUS

Live

VERSION

1.0

PROJECT LEAD

Joe Brogan

PROJECT CHAIR

Dr Sloan Harper

Purpose of Document
This document is the Project Initiation Document (PID) for the assessment of needs
for Primary Care pharmacy services across Northern Ireland. The PID is a live
document that will be updated as required. It provides a basis for the evaluation of
need and measurement of the current pharmaceutical services delivered across
Northern Ireland. It will act as a base document which the Project Board and Project
Team can assess progress, change management and on-going viability issues.

2. Aims and Objectives
The aim of the project is to carry out an assessment of current needs for
pharmaceutical services and review the current services provided in community
pharmacy, taking into account demographics, geography and population health. This
needs assessment process will build on and use the learning from the previous
exercise which was jointly steered by the Department of Health (DH) and the Health
and Social Care Board (HSCB). The previous process concluded at the end of stage
one and was peer reviewed by Deloitte as set out in the letter dated 20th April 2018
from the Chief Pharmaceutical Officer (Appendix 1). This current assessment will
include commissioned and selected non-commissioned pharmaceutical services. It
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aims to identify if the current level of service being provided is sufficient, or
alternatively identify any issues in relation to over/under provision of the service and
provide recommendations as to how this information can be used to support future
commissioning decisions.

In order to inform commissioning and meet the transformation agenda there is a
need to develop a community pharmacy service that can meet the needs of patients
and ensure community pharmacy services are aligned and integrated. Therefore
there is a need for a greater understanding of the range of services provided by
pharmacies across local commissioning areas which are allied to the needs of the
public.
Objectives include:


Provide an understanding of population needs and where pharmacy services
could assist in improving health and wellbeing and reduce inequalities by
ensuring services are being provided to meet the needs of the local
population.



Provide information to assist with the reduction of health inequalities by
ensuring pharmaceutical services are being provided in the right place to
meet the needs of the local population.



Provide a clear picture of community pharmacy services currently provided in
Northern Ireland including commissioned and non-commissioned services as
appropriate.



Provide an assessment of existing pharmaceutical services and provide
recommendations to address any identified gaps if appropriate, taking into
account future commissioning needs.



Develop and deliver a process of consultation with local stakeholders.



Provide the HSCB/Pharmacy Practice Committee with information to assist
with decision-making on applications to open new pharmacies or applications
from current pharmaceutical providers to change their existing contractual
requirements.



Inform the HSCB of the pharmaceutical services needs of the population in
Northern Ireland and enable work to plan, develop and deliver pharmaceutical
services to meet these identified needs.
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Provide information to assist current and future commissioning decisions by
the HSCB and Local Commissioning Groups in the potential role of pharmacy
in service redesign.
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3. Project Outline
a)

Stages of the Project

The PNA will follow the below methodology.

• Project design - consult with key stakeholders
• Project resource - establish capacity
Preliminary stage

• Complete data sets on prescription activity
• Collate data sets on population needs
• Source data on commissioned services activity from various sources including local offices
Stage 1: Finalise Data • Develop and issue survey for non-commissioned activity
Scoping
• Survey public in relation to current and future pharmacy services

• Develop model
Stage 2: Present model • Consult with stakeholders
of information
• Refine, re-consult and complete
gathered to need to
Expert/Reference
Group

Stage 3: Final Peer
Review of
methodology & tools

b.

• Peer review and final adjustment of model
• Consultation?
• Move model into maintenance

Stakeholder Engagement

The below stakeholder analysis identifies all stakeholders. Each stakeholder group
will have different needs and requirements depending on their level of interest in the
project.

Various communication methods will be used in order to keep each

stakeholder group updated with appropriate communication.
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Quantitative methods of communication will include focus groups and patient
questionnaires/surveys. A patient survey will be used to identify the level of noncommissioned activity and patients perceptions on how important these activities are
to them. This will aid the project management team to understand the need in
relation to non-commissioned activity, for example the collection and delivery service
as provided by community pharmacies.
Communication will also take the form of quarterly/monthly project meetings, update
reports, social media, radio, and local/regional press campaigns. The method of
communication and People & Public Involvement (PPI) used will depend on the
message to be communicated and the stakeholder grouping to be involved/informed.
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c.

i.

Project Management Group

Project Board Membership will include:

Name
Dr Sloan Harper (Chair)

Director of Integrated Care

David Lennox

Department of Health

Dr Margaret O’Brien

Directorate of Integrated Care - GMS
Directorate of Integrated Care - Pharmacy &
Medicines Management Team
Public Health Agency
DH, NISRA
Local Commissioning Group
Patient Lay Representative

Mr Joe Brogan
Dr Damien Bennett
Erin Montgomery
Paul Cavanagh
Eve Booker
Gerard Greene/Vanessa
Chambers

CPNI Associate Members

The Project Board (appendix 2) will have oversight, ensuring the delivery of the PNA
in line with DH and HSCB strategic objectives.

The Project Board will be

accountable to, and will provide a reporting mechanism, to the Senior Management
Team of the HSCB.

The Project Board will review project risks and consider

appropriate courses of action based on recommendations from the Project Team.
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CPNI representatives will be awarded Associate Membership of the Project Board
but they will not be involved in any conversations that may be deemed as having a
conflict of interest.

ii. Project Team Membership will include:
Name
Title
Assistant Director, Pharmacy & Medicines
Joe Brogan (Chair)
Management Team (PMMT), HSCB
Kathryn Turner
Medicines Management Lead, PMMT, HSCB
Tracy McAlorum
Project Manager, PMMT, HSCB
Jemima McAuley
Project Support, PMMT
Deputy Principal Statistician, Northern Ireland
Andrew Kerr
Statistics & Research Agency (NISRA)
Caroline Brown
Programme Manager, HSCB
Maria Higgins
Programme Support Officer, HSCB
The Project Team will be responsible for ensuring delivery of the PNA, ensuring that
the project remains within the project stages as outlined. The Project Team will
report to the Project Board via the Chair, Joe Brogan. Update reports will be
provided on a quarterly basis or more frequently if required.

Terms of Reference are:


Consideration of what elements of health and social care are pertinent in the
delivery of the pharmaceutical services against need.



Mapping community pharmacy provision including commissioned and noncommissioned services against need.



Consideration of spread of community pharmacy practices in NI to best meet
the prioritised need of the population.



Consider whether the correct service is being provided in the correct areas to
meet the needs of its population or alternatively whether there is over/under
provision and to what extent.



Development of proposals for future provision, including costs of transition
and legislative changes.



Submission of future provision proposals to the Project Board for
consideration and agreement.
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The Project Board will meet on a quarterly basis with the Project Team meeting on a
monthly basis.

Membership and frequency of meetings will be reviewed as

appropriate.

iii.

Technical Advisory Groups

The Technical Advisory Groups (TAGs) will be advisory. These groups will work with
HSCB staff to establish a framework with the Project Team on delivery of the PNA
methodology and provide advice including what should be included in data collection
methodologies and the most appropriate data collection methods.

Each TAG will be required to have an identified lead who will be required to meet
with the Project Team on a regular basis to provide professional advice as required.

Terms of Reference are:
 To provide a forum for advice and feedback on where pharmacy services
could assist in improving health and wellbeing and reduce inequalities by
ensuring services are being provided to meet the needs of the local
population.
 To provide a forum for advice and feedback on the provision of information to
assist with the reduction of health inequalities by ensuring pharmaceutical
services are being provided in the right place to meet the needs of the local
population.
 To provide a forum for advice and feedback on community pharmacy services
currently provided in Northern Ireland including commissioned and noncommissioned services.
 To provide a forum for advice and feedback on the assessment of existing
pharmaceutical services and provide recommendations to address any
identified gaps if appropriate, taking into account future needs.
 To provide advice on the pharmaceutical needs of the population in Northern
Ireland and enable work to plan, develop and deliver pharmaceutical services
to meet these identified needs.

It is anticipated that issues which are deemed high or extreme risk will be identified
on the project risk register and will be referred to the Project Board. Any issues
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referred to the Project Board will be supported by a paper outlining the issue, risk,
cost, options for action and the recommended course of action.

4.

Strategic context

Community pharmacies play a crucial role in the delivery of healthcare through a
variety of services which are delivered in convenient locations to meet population
need. In Northern Ireland there are approximately 532 community pharmacies and
11 dispensing GPs, dispensing approximately 41.5 million items per annum at a cost
of approximately £438m per annum11. This averages out to around 210 items being
dispensed per pharmacy per day. Community Pharmacists play an important role,
not only in the supply and dispensing of medicines, but increasingly in providing a
locally accessible health resource.

Currently there are approximately 1.9 million people in Northern Ireland. As our
society is getting older, people are living longer, often with long-term health
conditions, and we are having fewer children. Estimates indicate that by mid-2028,
for the first time, there will be more over 65s than under 16s and by 2041, the
population aged 65 and over will have increased by 65% compared to the position in
2016. This will mean that one in four people will be aged 65 and over. Similarly, the
population aged 85 and over will increase by 127% over the same period which will
see their share of the population increase from 2.0 % to 4.1%. By any analysis, this
is a massive success to which our health and social care service has made a
significant contribution. That said it does present a huge and growing challenge in
terms of the demands and pressures on health and social care services.12

11

Northern Ireland Prescription Cost Analysis (PCA) 2017:
http://www.hscbusiness.hscni.net/services/2930.htm
12
Health and Wellbeing 2026: Delivering Together, October 2016, https://www.healthni.gov.uk/sites/default/files/publications/health/health-and-wellbeing-2026-delivering-together.pdf
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Figure1

Figure 2

Projected Total Population Change by LCG Area 2016-2026
+3%
Belfast
+3%
Northern
+5%
South Eastern
+9%
Southern
+2%
Western
Source: Population Projections for areas within Northern Ireland: 2016-based,
NISRA
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Dispensed Prescription Item Projections by Year

Taking the projected population into consideration will mean that the number of
prescription items dispensed in Northern Ireland will rise by just over 6% by 2022,
exceeding 44 million items.

The placement of pharmacies in response to need is critical for the delivery of
healthcare to patients, as is the availability of pharmaceutical services that are
integrated and able to meet the needs of the community they serve. The nature of
the services, access to them and delivery models which allow the full utilisation of
pharmaceutical skills to benefit patient care are clearly very important issues and
have a key role in DH and HSCB corporate objectives.

However, there may be

variability of access to some types of pharmaceutical services and therefore a need
to consider improving access to pharmaceutical services in specific communities. It
is important to ensure that services are being provided in the correct areas as
overprovision in one area may be at a detriment to services elsewhere.
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Table 1 – Current dispensing services provision across UK & Ireland
Pharmacies
Population
Pharmacies per 10,000 population

Northern Ireland England
Wales
Scotland
Ireland
532
11,619
715
1,255
1,933
1,862,100 55,268,100 3,113,200 5,404,700 4,758,000
2.9
2.1
2.3
2.3
4.1

Dispensing Practices
Dispensing Patients
% Overall Population Dispensing Patients
Dispensing practices per 10,000 dispensing patients

4
4,200
0.2%
9.5

1,023
3,180,000
5.8%
3.2

79
195,800
6.3%
4.0

96
162,200
3.0%
5.9

N/A
N/A
N/A
N/A

Sources: ONS - Population estimates for the UK, England and Wales, Scotland and Northern Ireland:
mid-2017; Number of Pharmacies - General Pharmaceutical Services in England 2007/2008 to
2016/2017, Community pharmacy services in Wales, 2016-17, NHS Scotland March 2018 Pharmacy
List, BSO NI Pharmacy list March 2018; Dispensing Doctors Association

Developments in how conditions can be treated and managed mean that as we get
older we are much more likely to develop and live with one or more long term
conditions. The table below demonstrates that as we get older, the likelihood of
having more than one condition at the same time increases dramatically, and with
that the care and treatment that we require becomes much more complex.

Furthermore, people’s health and social care needs have changed, and their
expectations are higher than at any other time before. In the past, for many
conditions, where there was an effective treatment available, it often required
hospital attendance or an in-patient stay. Increasingly, such treatments are available
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in the community, or can be provided on a day care basis; which in many instances
is more appropriate to the needs of people with longer-term chronic conditions. 13

The provision of pharmaceutical services in the health service is currently regulated
by the Pharmaceutical Services Regulations (Northern Ireland) 1997.

These

Regulations specify inclusion criteria onto the Board’s Pharmaceutical List for
provision of pharmaceutical services and include three types of provider:

Pharmacy contractors - retail pharmacy businesses that may dispense drugs
or appliances such as stoma care products, dressings, bandages etc.



Dispensing appliance contractors - that may dispense only appliances and



Dispensing doctors – who are in (or who are) GP practices and who provide a
more limited range of pharmaceutical services in conjunction with the primary
medical services they provide to patients on a registered patient list and who
live in designated rural areas.

For most pharmacies, the majority (typically 80%) of income is derived from health
service dispensing, carried out under the Terms of Service specified in the
Regulations. Since 1st July 1987, control of entry onto the list has been controlled by
the criteria set out in Regulations. Specifically the applicant must demonstrate to the
satisfaction of the Pharmacy Practice Committee (PCC) of the HSCB that the
pharmaceutical services they intend to provide are ‘necessary and desirable’ to
secure adequate pharmaceutical services in the neighbourhood.
Given the dependence of pharmacies on health service dispensing for income,
controlled entry onto the Pharmaceutical List effectively limits the number of
pharmacies.

Less than 1% of community pharmacies in NI operate without the

benefit of provision of services under the Health Service.
Whilst the overall level of remuneration has yet to be agreed between the HSCB, DH
and Community Pharmacy NI (CPNI), a new contract framework has been agreed in
principle and any community pharmacy will need to deliver services in accordance
with the agreed framework. A copy of the draft contract framework is attached in
Appendix 3.

13

Health and Wellbeing 2026: Delivering Together, October 2016, https://www.healthni.gov.uk/sites/default/files/publications/health/health-and-wellbeing-2026-delivering-together.pdf
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In 2011 Transforming Your Care: A Review of Health and Social Care (TYC) was
published and set out proposals for the future health and social care services in
Northern Ireland, concluding that there was an unassailable case for change and
strategic reform. TYC was undertaken to provide a strategic assessment across all
aspects of health and social care services, examining the present quality and
accessibility of services and the extent to which the needs of patients, clients, carers
and communities are being met14.

TYC outlined a new model for service delivery within which it was envisaged that
there will be an increased role for the community pharmacist in providing more
services in the community. This will necessitate a change in the way that services
are commissioned and delivered.

Further, the Programme for Government 2011-2015, Priority 5 (Delivering High
Quality and Efficient Public Services)15 established the key commitment to
“reconfigure, reform and modernise the delivery of health and social care services to
improve the quality of patient care”. This assessment aims to identify whether the
level of service currently being provided is sufficient or whether there is over or
under-provision of pharmaceutical services to meet the needs of the local population
now and into the future.

Following the 2011 Judicial Review, which found in favour of CPNI, an agreement
was reached which included a commitment from the Department of Health (DH)
which required the consideration of a PNA.

The DH, alongside the HSCB,

concluded preliminary work on this needs assessment from 2013 until 2017.

Subsequent to this joint preliminary work, a letter from Dr Mark Timoney, (DH) dated
20 April 2018, outlined that it was the DH’s view that this needs assessment should
now be taken forward by the HSCB stating that “To date, we have led on this work
jointly. It is appropriate and important, however, that the HSCB should lead the work

14

Transforming your Care: A Review of Health and Social Care, December 2011.
Priority for Government: 2011-2015 OFMDFM,
https://www.northernireland.gov.uk/sites/default/files/publications/nigov/pfg-2011-2015-report.pdf
15
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from this point further in view of the HSCB’s responsibilities for commissioning of
community pharmacy services”. He further states “Within the Department we will of
course continue to provide any support as appropriate, including consideration of
any necessary legislative changes to support the needs assessment process”.

6.
Scope of the Project
This project will incorporate all 532 Community Pharmacies and 4 dispensing GP
practices in Northern Ireland.

The HSCB will link with community pharmacists

through its representative body CPNI.

The PNA will include commissioned and selected non-commissioned services as
outlined in the Cost of Service Investigation (COSI) for Community Pharmacy in NI –
May 2017.16 In the COSI a service has been defined as “a specific service that
contractors provide to their service user and is therefore what a service user
receives. A service may be categorized as either commissioned by the HSC (HSC
Service) or not commissioned by the HSC (Non-HSC Service)”.

HSC Activities (Commissioned):


Providing HSC prescription services, other HSC services, and assisting with
administrative tasks associated with dispensing and the provision of HSC
services.

This should include any time spent on procuring prescription

medicines, providing healthcare advice, signposting.


Clinical Governance such as preparing and maintaining SOPs, incident
reporting, audits, dealing with complaints and other governance related
activity. Record keeping.

Non HSC Activities (Non-Commissioned):


Healthcare related activities such as selling prescription collection, delivery
and ordering and providing private healthcare services (e.g. private
prescriptions, diagnostic testing and travel vaccines).

Commissioned Services include

16

Cost of Service Investigation for Community Pharmacy NI, May 2017 https://www.healthni.gov.uk/sites/default/files/publications/health/COSI%20Final%20Report%20%282017%29.pdf
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HSC services
Ordinary Dispensing

Activities include *




Dispensing of “ordinary” items (includes medical and
non- medical prescribers)
Dispensing of Schedule 2 and Schedule 3 controlled
drugs
Dispensing of appliances (including measured and fitted)



Dispensing of extemporaneous items



Dispensing of “urgent” items



Procurement of prescription medicines





Re-ordering stock

Multiple Dispensing



Instalment dispensing (multiple dispensing)

Repeat Dispensing



Repeat dispensing

Supply of items on Stock
Prescriptions



Dispensing of HSC stock items to GP practices



Supplies to hospices

Medicines waste



Domiciliary Oxygen Supply



Collection and disposal of returned medicines and
sharps
Dispensing of Oxygen items (including delivery)

Supervised Consumption/
Administration



Drug misuse supervised swallow service



Supervised administration

Minor Ailments Service



Minor ailment consultation



Dispensing of item under pharmacy vouchers



Smoking cessation consultation



Dispensing of item under pharmacy vouchers



Stop Smoking Service

Advice to Nursing Home



Managing Your Medicines (MYM) – 1st assessment
and follow-up review
Provision of compliance aids as part of the MYM
services
Advice to Care Homes

Needle and Syringe Exchange
Programme



Needle exchange service

Palliative Care Network Services



Palliative Care service

Out-of-hours and Rota Services



Rota/on-call pharmacies

Health Promotion



Provision of healthcare advice and information



Signposting



Advised self-care



Participation in BCPP projects



Preparation and review of SOPs



Practice leaflets



Compliance procedures

Managing Your Medicines



Building the Community Pharmacy
Partnership (BCPP)
Clinical Governance
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Staff Training



Medicines Incident reporting



Record keeping (e.g. PMRs)



Pre-registration student staff training



Staff training for HSC Services

Non-Commissioned Services include
Non-HSC services

Activities include *

Collection/Delivery/Orderingof Collecting prescriptions from GP surgeries
Prescriptions
 Ordering repeat prescriptions on behalf of service users

Non-HSC
Dispensing
Compliance Support Services not
Related to Manage Your
Medicines Service
Private Patient Group Directions
(PGD)
Self-Care
Services

Travel
Services

7.

Delivering prescriptions to service users’ homes


Private prescriptions



Emergency supplies




Compliance support provided to patients on
dispensing of medicines (for example Monitored
Dosage Systems)
For example flu vaccination services



Diagnostic testing



Screening



Health checks



Vaccination



Travel clinics



Sun safety

Benefits

Over the coming years with an ageing demographic the population in Northern
Ireland is expected to grow in numbers. An increase in population size is likely to
generate an increased need for pharmaceutical services but on a local level changes
in population size may not necessarily be directly proportional to changes in the
number of pharmaceutical service providers required.

Performing a PNA will help

ensure that:


Any pharmaceutical services commissioned are fit for purpose, are effective,
efficient and are being provided in the right places to meet the needs of the
local population.
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The types of services commissioned will be right for local population needs.



Any unmet need is identified and quantified.



Pharmaceutical services that are currently commissioned which are relevant
but do not constitute necessary services are identified and quantified.



The HSCB and LCG have information that will enable decisions to be made
that will assist in future commissioning decisions.



Commissioners will be able to perform an evidence-based analysis of the
required number and location of the community pharmacies as well as an
analysis of the current and future state of the levels of demand for
pharmaceutical services in Northern Ireland.



Stakeholder engagement will ensure a community pharmacy service is
designed that will meet their needs.

8.

Limitations
Key limitations include


Having access to accurate data that reflects the true levels of noncommissioned activity to identify areas of over/under provision.



Being able to display data in an appropriate and meaningful way though
NISRA are addressing this issue by procuring Tableau software which will
enable advanced visualization.



Ensuring that any data produced takes into account cross-boundary flow of
patients and rurality.

When considering the number and location of

community pharmacies it is important to consider the extent to which people
choose to attend a pharmacy other than that which is closest to home or to
their GP. This is an important consideration when deciding on the number
and location of pharmacies as personal and practical considerations will play
a part in where people choose to avail of certain services.


Ensuring that there are no significant gaps in the dataset.



If this is a one-off exercise there is a threat that it will not be future proofed as
the community pharmacy environment is a rapidly changing environment.
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August 2018
PHARMACY NEEDS ASSESSMENT
PROJECT BOARD TERMS OF REFERENCE
Introduction:
The Department of Health (DH) has directed that the Health & Social Care Board
(HSCB) should lead on carrying out a pharmacy needs assessment (PNA). The
PNA will provide a basis for evaluation of need and measurement of the current
pharmaceutical services delivered across Northern Ireland (NI). It will also provide
information to assist with any commissioning decisions in relation to the future
provision of community pharmacy services in NI.
The Project Board will be established in November 2018.
Aim:
The overarching aim of the Project Board is to have project oversight, ensuring
delivery of the PNA in line with DH and HSCB strategic objectives. The Project
Board will be accountable to, and will provide a reporting mechanism to, the Senior
Management Team of the HSCB. The Project Board will review high and extreme
project risks and consider appropriate courses of action based on recommendations
from the Project Team.
Key Responsibilities:

Ensuring representation and involvement of all relevant interests in the
detailed work taken forward as part of the PNA.

Reporting progress to the Senior Management Team, HSCB.

Providing clear direction and leadership on the delivery of the PNA to
the HSC system.

Provide scrutiny in the needs assessment process.

Monitoring progress against plans and taking action where required to
address any slippage.

Resolving project implementation issues and managing risks.
Accountability:
The Director of Integrated Care will act as Senior Responsible Officer (SRO) for the
PNA and will chair the Project Board. He will be accountable for implementation of
outcomes of the PNA.
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Membership:
Name
Dr Sloan Harper (Chair)

Director of Integrated Care

David Lennox

Department of Health

Dr Margaret O’Brien

Directorate of Integrated Care - GMS
Directorate of Integrated Care - Pharmacy &
Medicines Management Team
Public Health Agency
DH, NISRA
Local Commissioning Group

Mr Joe Brogan
Dr Damien Bennett
Erin Montgomery
Paul Cavanagh

Project Board members have been selected to reflect a range of knowledge, skills
and experience of HSC which will be necessary to support successful delivery of the
PNA. Members will be responsible for supporting the Senior Responsible Officer to
achieve the aims of the PNA and provided leadership within their respective
organisations.
If required the Project Board may invite additional representation to provide expert
advice on specific matters.
Frequency and Timing of Meetings:
The Project Board will meet four times per year. Additional ad hoc meetings may
also be required. Members are advised to ensure they liaise with the Chair, in
advance, if they are unable to attend.
HSCB will provide the required administration support for the distribution of agendas
and papers. This administrative support will also take the notes of meetings.
Endorsement:
The Terms of Reference were approved by the Project Board on 21 st November
2018.
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Community Pharmacy Contract Framework
1

Introduction

Community pharmacies provide a range of services for the Health and
Social Care Service (HSC). Independent research consistently highlights
the high regard that the public hold for community pharmacy services
and the potential reach community pharmacy has for the delivery of
health and social care interventions.
In line with Making it Better, the Medicines Optimisation Quality
Framework, and Delivering Together, community pharmacy services will
contribute to the transformation of the Health and Social Care service
(HSC).
The Community Pharmacy Contract Framework has been agreed by the
Department of Health, Northern Ireland (DoH), the Regional Health and
Social Care Board (HSCB) and Community Pharmacy Northern Ireland
(CPNI).
The aim of the Framework is to provide a structure which will underpin a
new HSC community pharmacy contract. The Framework is designed to
focus the unique role of community pharmacy in the delivery of improved
healthcare outcomes.
While the Framework provides a structure and sets out the current
service provision and priorities for development, it is recognised that
service review and development will occur across the Framework in line
with emerging prioritised need and evidence.
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2.

Outline Framework Structure

The new contract Framework is based on three tiers of services
underpinned by a Practice Quality System as described in Figure 1.

Fig 1 Community Pharmacy Service Framework Structure

Locally Required
Services

•Additional services that are commissioned
for delivery against a specified local need

Additional
Services

•Commissioned in line with strategic priorities
•May be provided by all Community
Pharmacies provided relevant service
specification requirements are met

Core Services

•Commissioned in line with strategic priorities
•Provided by all Community Pharmacies
irrespective of size and location
•Obligated under Terms of Service

Practice Quality
System

•Describes the governance and infrastructure
requirements to operate a pharmacy
•Applicable to all Community Pharmacies
providing HSC services
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3

Service Areas

3.1

Practice Quality System
 Describes the governance and infrastructure requirements to
operate a pharmacy
 Applicable to all Community Pharmacies providing HSC
services

There are four components of the Practice Quality System.
Practice Quality system
component
Clinical Governance

Description
A clinical governance and
assurance framework to assure
the consistent quality delivery of
HSC services

Infrastructure

IT and other infrastructure to
support the delivery of HSC
services (which may include
transitional funding to support
service development)
Extended opening and out of
hours rota alongside core
opening hours. Enhanced
access funding in areas of
deprivation / rural where there
are access issues.

Access/Opening Hours







Practice Level Services
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Pharmaceutical Waste
Sign Posting
Advised Self Care
Living well health campaigns
Emergency supply service

3.2

Core Services

 Commissioned in line with strategic priorities
 Provided by all Community Pharmacies irrespective of size and
location
 Obligated under Terms of Service
There are two core services.
Core Service
Dispensing

Medicines Adherence

Description
 professional assessment,
safe supply of quality
assured medicines and
structured advice to patients,
carers and other health care
professionals
 Instalment dispensing (for
medicines liable for
misuse/abuse)
 Repeat dispensing
(particularly in stable long
term conditions)
 Professional assessment of
the need for adherence
support
 Provision of support which
promotes adherence and
independence
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3.3. Additional Services
 Commissioned in line with strategic priorities
 May be provided by all Community Pharmacies if relevant
service specification requirements are met
There are four additional services related to medicines optimisation,
public health and workforce development.
Medicines
Optimisation
Medicines Use*
Reviews (MURs)

Improving Public Health
Pharmacy First*

Workforce
development
Pre-Registration
Pharmacist
training

Smoking Cessation
*MURS – Currently targeted at specific long terms conditions but scope
to build into other targeted areas.
*Pharmacy First – this will replace the Minor Ailments Scheme as the
pharmacy service which aims to reduce demand on other parts of the
HSC system through management of common ailments
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3.4 Locally Required Services
 Additional services that are commissioned for delivery against a
specified local need
There are four additional services related to medicines optimisation and
public health.
Medicines Optimisation
Palliative Care

Improving Public Health
Opiate substitute dispensing

Oxygen

Needle/Syringe Exchange

Development of Locally Required services will be continually reviewed
against emerging need and evaluations of service pilots.
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4.

Service Development - Pilots

The process for pilot service specification is that the standing
HSCB/CPNI Service Development group reviews service proposals and
considers work-up of specification.
The current pilots operational / recently concluded are:
 Sexual Health
 Carers Project
 Acute Care at Home
 Brief Intervention
 Mental Health
Routine commissioning will be taken forward following evidence of
benefit through evaluation.
New service proposals will be kept under review and will be considered
at the HSCB/CPNI Service Development group.
Review of services such as Managing Your Medicines and
Pharmaceutical Advice to Care Home will also be taken forward through
the HSCB/CPNI service development group in line with strategic
priorities.
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Appendix 1.2: Pharmacy Needs Assessment Project Plan
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Appendix 2.1: Commissioned and Non Commissioned Services
Commissioned Services include
HSC services

Activities include *




Dispensing of “ordinary” items (includes medical and
non- medical prescribers)
Dispensing of Schedule 2 and Schedule 3 controlled
drugs
Dispensing of appliances (including measured and fitted)



Dispensing of extemporaneous items



Dispensing of “urgent” items



Procurement of prescription medicines



Re-ordering stock

Multiple Dispensing



Instalment dispensing (multiple dispensing)

Repeat Dispensing



Repeat dispensing

Supply of items on Stock
Prescriptions



Dispensing of HSC stock items to GP practices



Supplies to hospices

Medicines waste



Domiciliary Oxygen Supply



Collection and disposal of returned medicines and
sharps
Dispensing of Oxygen items (including delivery)

Supervised Consumption/
Administration



Drug misuse supervised swallow service



Supervised administration

Minor Ailments Service



Minor ailment consultation



Dispensing of item under pharmacy vouchers



Smoking cessation consultation



Dispensing of item under pharmacy vouchers



Ordinary Dispensing



Stop Smoking Service

Advice to Nursing Home



Managing Your Medicines (MYM) – 1st assessment
and follow-up review
Provision of compliance aids as part of the MYM
services
Advice to Care Homes

Needle and Syringe Exchange
Programme



Needle exchange service

Palliative Care Network Services



Palliative Care service

Out-of-hours and Rota Services



Rota/on-call pharmacies

Health Promotion



Provision of healthcare advice and information



Signposting



Advised self-care

Managing Your Medicines
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Building the Community Pharmacy
Partnership (BCPP)
Clinical Governance

Staff Training



Participation in BCPP projects



Preparation and review of SOPs



Practice leaflets



Compliance procedures



Medicines Incident reporting



Record keeping (e.g. PMRs)



Pre-registration student staff training



Staff training for HSC Services

Non-Commissioned Services include
Non-HSC services

Activities include *

Collection/Delivery/Orderingof Collecting prescriptions from GP surgeries
Prescriptions
 Ordering repeat prescriptions on behalf of service users


Delivering prescriptions to service users’ homes

Non-HSC
 Private prescriptions
Dispensing
 Emergency supplies
Compliance Support Services not

Related to Manage Your
Medicines Service
Private Patient Group Directions

(PGD)
Self-Care

Services



Compliance support provided to patients on dispensing of
medicines (for example Monitored Dosage Systems)
For example flu vaccination services
Diagnostic testing
Screening
Health checks

Travel
 Vaccination
Services
 Travel clinics


Sun safety
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Appendix 2.2: Public Survey
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Appendix 2.3: Focus group discussion topics in relation to the two areas
of need and access/benchmarking
Group Discussion 1 - Need:
User Focus Groups with CPNI, PPC and Providers were asked:
1. What Pharmacy services should be recognised as part of the Needs
Assessment process?
2. With regards to these services, what is the patient need being
addressed?
3. Is there any difference in need between commissioned and noncommissioned services?
The questions for User Focus Groups were slightly simplified to ask:
1. What Pharmacy services are most important to you?
2. Why do you need these services?
Group Discussion 2 - Access/Benchmarking:
All groups were asked:
1.
What should be considered when looking at access?
2.

How does this change for urban vs rural areas?

3.

What does ‘good’ access look like?

4.

What about opening hours?

Appendix 4: 50 highest and lowest population base index values
Population Index
#
Local Government District
1
Antrim and Newtownabbey
2
Belfast
3
Lisburn and Castlereagh
4
Armagh City, Banbridge and Craigavon
5
Lisburn and Castlereagh
6
Mid and East Antrim
7
Armagh City, Banbridge and Craigavon
8
Lisburn and Castlereagh
9
Armagh City, Banbridge and Craigavon
10 Armagh City, Banbridge and Craigavon
11 Newry, Mourne and Down
12 Belfast
13 Armagh City, Banbridge and Craigavon
14 Newry, Mourne and Down
15 Mid and East Antrim
16 Mid Ulster
17 Mid and East Antrim
18 Armagh City, Banbridge and Craigavon
19 Mid and East Antrim
20 Derry City and Strabane
21 Derry City and Strabane
22 Derry City and Strabane
23 Newry, Mourne and Down
24 Fermanagh and Omagh
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Newry, Mourne and Down
Armagh City, Banbridge and Craigavon
Derry City and Strabane
Newry, Mourne and Down
Fermanagh and Omagh
Lisburn and Castlereagh
Newry, Mourne and Down
Derry City and Strabane
Newry, Mourne and Down
Mid Ulster
Antrim and Newtownabbey
Ards and North Down
Armagh City, Banbridge and Craigavon
Fermanagh and Omagh
Belfast
Mid Ulster
Lisburn and Castlereagh

Census Super Output Area
Mallusk_2
Derryaghy_1
Ballymacoss_3
Parklake
Derryaghy_3
Kilwaughter_1
Kernan_2
Carrowreagh_1
Taghnevan
Derrynoose
Camlough
Legoniel_1
Gransha
Spelga
Ardeevin
Coalisland North
Grange
Kernan_1
Glenravel
Enagh_2_Derry
Banagher
Victoria_Derry
Tullyhappy
Boho Cleenish and
Letterbreen
Creggan
Magheralin_2
North
Fathom
Coolnagard
Glenavy_1
Newtownhamilton
Holly Mount_2
Binnian
Moy
Clady
Conlig_2
Derrytrasna_1
Clanabogan
Duncairn_1
Washing Bay
Knockmore_1

148

Index Population
2.90
6,176
2.31
4,905
2.18
4,644
2.15
4,570
2.09
4,450
2.05
4,368
1.98
4,216
1.87
3,976
1.86
3,951
1.78
3,789
1.78
3,780
1.77
3,764
1.77
3,756
1.76
3,747
1.76
3,745
1.74
3,708
1.72
3,665
1.71
3,649
1.71
3,633
1.70
3,621
1.70
3,614
1.68
3,580
1.67
3,558
1.66
3,532
1.66
1.64
1.64
1.61
1.60
1.59
1.59
1.58
1.58
1.58
1.58
1.57
1.57
1.56
1.56
1.56
1.55

3,527
3,500
3,495
3,430
3,405
3,389
3,374
3,362
3,360
3,357
3,355
3,347
3,345
3,315
3,314
3,313
3,293

Population Index
#
Local Government District
42 Armagh City, Banbridge and Craigavon
43 Belfast
44 Mid Ulster
45 Fermanagh and Omagh
46 Fermanagh and Omagh
47 Mid Ulster
48 Lisburn and Castlereagh
49 Newry, Mourne and Down
50 Armagh City, Banbridge and Craigavon

Census Super Output Area
Drumgask_1
Rosetta_1
Killymeal
Maguires Bridge
Portora
Coolhill
Moira_1
Dunmore
Laurelvale

Index Population
1.55
3,292
1.54
3,277
1.54
3,269
1.53
3,264
1.52
3,237
1.52
3,230
1.52
3,224
1.51
3,221
1.51
3,211

841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874

Comber West_1
Carnmoney_1
Carnmoney_2
Burnthill_2
West_2
Enagh_1_Limavady
Hilden_2
Movilla_3
New Lodge_3
Mossley_1
Woodvale_1
Ballyhenry_2
Culmore_1
Bryansburn_1
South_2
Drumgask_2
Ballymaglave_1
Fortwilliam_1
Clandeboye_3
St Patrick's_2
Drumnamoe_1
Cloughfern_2
Bluefield_1
Creggan Central_2
Drumnamoe_2
Killough_2
Springhill_1
Burleigh Hill_2
Enagh_2_Limavady
Ballymaconnell_1
Greystone_Limavady
Bryansburn_2
Carn Hill_2
Pennyburn_1

0.63
0.63
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.60
0.60
0.60
0.60
0.60
0.60
0.59
0.59
0.59
0.59
0.59
0.59
0.58
0.58
0.58
0.58
0.57
0.57

Ards and North Down
Antrim and Newtownabbey
Antrim and Newtownabbey
Antrim and Newtownabbey
Derry City and Strabane
Causeway Coast and Glens
Lisburn and Castlereagh
Ards and North Down
Belfast
Antrim and Newtownabbey
Belfast
Antrim and Newtownabbey
Derry City and Strabane
Ards and North Down
Derry City and Strabane
Armagh City, Banbridge and Craigavon
Newry, Mourne and Down
Belfast
Ards and North Down
Newry, Mourne and Down
Armagh City, Banbridge and Craigavon
Antrim and Newtownabbey
Mid and East Antrim
Derry City and Strabane
Armagh City, Banbridge and Craigavon
Newry, Mourne and Down
Ards and North Down
Mid and East Antrim
Causeway Coast and Glens
Ards and North Down
Causeway Coast and Glens
Ards and North Down
Derry City and Strabane
Derry City and Strabane
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1,338
1,335
1,327
1,320
1,318
1,315
1,315
1,313
1,310
1,305
1,303
1,301
1,292
1,291
1,289
1,288
1,282
1,280
1,280
1,277
1,271
1,270
1,265
1,265
1,264
1,254
1,248
1,245
1,243
1,242
1,241
1,227
1,222
1,219

Population Index
#
Local Government District
875 Ards and North Down
876 Antrim and Newtownabbey
877 Derry City and Strabane
878 Belfast
879 Antrim and Newtownabbey
880 Armagh City, Banbridge and Craigavon
881 Derry City and Strabane
882 Derry City and Strabane
883 Newry, Mourne and Down
884 Ards and North Down
885 Causeway Coast and Glens
886 Antrim and Newtownabbey
887 Mid and East Antrim
888 Antrim and Newtownabbey
889 Derry City and Strabane
890 Fermanagh and Omagh

Census Super Output Area
Comber North_2
Glengormley_2
Crevagh_2
Twinbrook_1
Ballyduff_2
Rich Hill_1
Shantallow West_1
Pennyburn_2
Castlewellan_1
Loughview_2
Ballysally_2
Burnthill_1
Ballyloran
Aldergrove_1
Ebrington_1
Lisanelly_1
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Index Population
0.57
1,216
0.57
1,214
0.57
1,211
0.57
1,210
0.56
1,201
0.56
1,199
0.55
1,175
0.55
1,171
0.53
1,131
0.53
1,120
0.52
1,116
0.51
1,093
0.49
1,038
0.48
1,021
0.42
894
0.19
394

Appendix 5.1: Age Sex Index Worked Example
Stage 1

Multiply age and sex population counts with the corresponding PNA weights to get a
new SOA weighted population total.
Population Counts
Female Male
0-4
5-15
16-24
25-44
45-59
60-64
65-74
75+
All Ages

35
49
127
113
54
32
119
111
639

15
36
130
117
65
41
92
89
585

PNA Weights

Weighted Population

All
Female Male Female Male
Persons
50
1.6
1.5
56.4
23.6
85
1.1
1.0
54.3
35.8
257
1.3
2.1
165.5 275.9
229
2.2
3.7
244.0 432.8
120
5.6
7.6
306.1 500.4
73
9.4 10.6
298.1 435.8
211
12.2 12.9 1443.7 1184.8
200
17.6 19.3 1945.6 1721.9
1224

All
Persons
80.0
90.1
441.4
676.8
806.6
733.9
2628.5
3667.5
9124.6

Stage 2
Divide weighted population total for the SOA by the weight population total for
Northern Ireland to get a weighted population proportion for the SOA .
SOA1 Weighted Population

9,124.6

Total
NI Weighted Population Total

9,681,479

=

0.000942

Stage 3
Multiply the weighted proportion calculated in stage 2 by the NI mid-year estimate to
get a new expected population count based on dispensing weightings
NI 2018 MYE X Weighted Population Proportion = 1,881,652 X 0.000942 = 1,773
Stage 4
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Divide the new weighted population count by the actual MYE population count for the
SOA to create the age sex index for the SOA.
SOA1 Weighted Population

1,773

Count
SOA1 MYE Population Count

1,224

Age Sex Index

1.4
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Appendix 5.2: 50 highest and lowest age-sex index values
Age-Sex Index
#
Local Government District
1 Ards and North Down
2 Ards and North Down
3 Mid and East Antrim
4 Ards and North Down
5 Causeway Coast and Glens
6 Ards and North Down
7 Ards and North Down
8 Newry, Mourne and Down
9 Mid and East Antrim
10 Ards and North Down
11 Mid and East Antrim
12 Lisburn and Castlereagh
13 Ards and North Down
14 Ards and North Down
15 Ards and North Down
16 Ards and North Down
17 Lisburn and Castlereagh
18 Belfast
19 Ards and North Down
20 Fermanagh and Omagh
21 Ards and North Down
22 Causeway Coast and Glens
23 Causeway Coast and Glens
24 Belfast
25 Causeway Coast and Glens
26 Belfast
27 Belfast
28 Causeway Coast and Glens
29 Derry City and Strabane
30 Ards and North Down
31 Antrim and Newtownabbey
32 Causeway Coast and Glens
33 Causeway Coast and Glens
34 Ards and North Down
35 Ards and North Down
36 Ards and North Down
37 Mid and East Antrim
38 Derry City and Strabane
39 Causeway Coast and Glens
40 Antrim and Newtownabbey
41 Causeway Coast and Glens

Census Super Output Area
Groomsport
Churchill_1
Boneybefore
Donaghadee South_2
Strand_1_Coleraine
Bryansburn_2
Donaghadee North_1
Donard_1
Gardenmore
Princetown
Ballyloughan
Lisnagarvey
Broadway_2
Bradshaw's Brae_1
Crawfordsburn
Comber West_1
Ballyhanwood_2
Fortwilliam_1
Bangor Castle
Lisanelly_1
Cultra
Dunluce
Glebe
Upper Malone_1
Dundooan_1
Stormont_1
Cherryvalley_1
Portstewart
Pennyburn_2
Broadway_1
Burnthill_2
Mount Sandel
Magilligan
Springhill_1
Bryansburn_1
Donaghadee North_2
Academy
Ebrington_1
Knocklynn_2
Templepatrick
Rathbrady
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Index
1.59
1.57
1.47
1.47
1.46
1.46
1.46
1.46
1.45
1.45
1.43
1.42
1.42
1.40
1.40
1.39
1.39
1.39
1.38
1.37
1.37
1.36
1.36
1.36
1.34
1.34
1.34
1.34
1.33
1.33
1.33
1.33
1.33
1.32
1.32
1.31
1.31
1.31
1.31
1.31
1.31

Age-Sex Index
#
Local Government District
42 Ards and North Down
43 Mid and East Antrim
44 Lisburn and Castlereagh
45 Ards and North Down
46 Antrim and Newtownabbey
47 Ards and North Down
48 Ards and North Down
49 Mid and East Antrim
50 Antrim and Newtownabbey

Census Super Output Area
Killinchy_2
Burleigh Hill_2
Wallace Park_2
Bradshaw's Brae_2
Carnmoney_2
Holywood Priory
Whitespots_1
Blackhead
Abbey_1

841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874

Ballynafeigh_2
Glencolin_1
Cairnshill_1
Ballynafeigh_3
Monkstown_2
Shantallow West_1
Springfarm_2
Culmore_3
Water Works_1
Culmore_5
Blackstaff_2
Shantallow West_4
Enagh_1_Derry
Corcrain_1
Ballysaggart
Kernan_2
Legoniel_1
Kilwaughter_1
Woodstock_1
Holly Mount_2
The Mount_1
Lisanelly_2
Windsor_2
Creggan Central_1
Ballymacoss_3
Collin Glen_1
Poleglass_1
Aldergrove_1
Whiterock_2
Gresteel_2
Botanic_5
Shantallow West_2
Shaftesbury_1
Conlig_2

Belfast
Belfast
Lisburn and Castlereagh
Belfast
Antrim and Newtownabbey
Derry City and Strabane
Antrim and Newtownabbey
Derry City and Strabane
Belfast
Derry City and Strabane
Belfast
Derry City and Strabane
Derry City and Strabane
Armagh City, Banbridge and Craigavon
Mid Ulster
Armagh City, Banbridge and Craigavon
Belfast
Mid and East Antrim
Belfast
Derry City and Strabane
Belfast
Fermanagh and Omagh
Belfast
Derry City and Strabane
Lisburn and Castlereagh
Belfast
Belfast
Antrim and Newtownabbey
Belfast
Causeway Coast and Glens
Belfast
Derry City and Strabane
Belfast
Ards and North Down
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Index
1.31
1.30
1.30
1.30
1.30
1.29
1.29
1.29
1.29
0.79
0.79
0.79
0.79
0.78
0.78
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.77
0.76
0.76
0.76
0.76
0.75
0.75
0.75
0.75
0.75
0.75
0.74
0.74
0.74
0.74
0.74
0.72
0.72
0.72

Age-Sex Index
#
Local Government District
875 Belfast
876 Armagh City, Banbridge and Craigavon
877 Derry City and Strabane
878 Belfast
879 Derry City and Strabane
880 Belfast
881 Belfast
882 Antrim and Newtownabbey
883 Derry City and Strabane
884 Belfast
885 Belfast
886 Belfast
887 Belfast
888 Belfast
889 Belfast
890 Belfast

Census Super Output Area
Collin Glen_3
Drumgask_1
Crevagh_3
Windsor_4
Crevagh_2
Derryaghy_2
Botanic_3
Mallusk_2
Shantallow West_3
Collin Glen_2
Windsor_3
Botanic_1
Botanic_2
Botanic_4
Derryaghy_1
Stranmillis_2

155

Index
0.71
0.71
0.70
0.70
0.69
0.68
0.66
0.66
0.64
0.64
0.62
0.61
0.61
0.61
0.56
0.55

Appendix 6.1: Summary Decisions on Pharmacy Needs Assessment
Report by the statistical peer reviewer
Introduction
Background and rationale for statistical peer review
The Health and Social Care Board (HSCB) are currently taking forward a
Community Pharmacy Needs Assessment (PNA) process that is expected to
complete in 2020. The process is being taken forward through various stages
including

data

scoping,

consultation,

development

of

methodology,

consultation and production of a needs assessment model with a final public
consultation. The purpose of the model will be to provide empiric information
to inform the decisions of the Pharmacy Practices Committee.
Given the nature of this work, peer review will be required. It is expected that
there will be a requirement for 2 peer reviewers - one who has relevant
statistical expertise and the other who has relevant commissioning expertise.
The peer review will run in parallel with the actual project work and will inform
the development of final models. This report is by the peer reviewer with
statistical expertise.
Below are the Terms of Reference (TOR) to define the scope of the work to be
carried out by the Statistical Peer Reviewer with respect to the additional
needs modelling (other aspects of the project will be considered separately) .
The work is expected to cover a review of the following.
 The PNA dataset and accompanying data definitions as well as
identifying if there are any important omissions;
 Appropriateness of modelling geography level;
 Supply and other non-needs variables;
 Construction of age-sex weights;
 Construction of dependent variable including advice on the population
base data to be used;
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 Modelling strategy providing advice on suitability and appropriate
treatment of supply variables;
 Resulting recommended models
 Proposed treatment of other commissioned services in light of
available data;
 Comment on any other statistical/data issues as deemed appropriate.
It is expected that all shared data will only be used within the scope of this
project and will subsequently destroyed on project completion.
It is envisaged that the statistical peer reviewer will provide feedback to the
data modelling team at appropriate points throughout the project. All issues
that will have been addressed during the project or any outstanding issues
should be written up in a short peer review report, which now follows.
Statistical peer review report
Geographical Level of Analysis
For the needs assessment to be successful, it is necessary to base the
analysis upon a geographical unit that is small enough to allow users to
investigate varying localities. In the past, the preferred Geographical unit of
analysis used to be an electoral ward of which NI had something like 564. But
the biggest problem with this level of aggregation was the variation in size of
such units. Wards in Belfast could have population sizes as high as 9,000
while wards in Moyle district council could have populations of 300 or less.
The advent of the small area aggregation immediately had two clear
advantages.

Firstly, small areas were (at least initially) chosen to have

populations of approximately 1,900 each, thus providing a total of 890 SOAs.
These have changed over time, but are still less variable than wards.
Secondly, SOAs were purposefully constructed so that they were as far as
possible socially homogeneous. An example would be where Taughmonagh
Estate (some deprivation) borders on the Upper Malone Road (not much
deprivation) in Belfast. Here the borders of SOAs were drawn to keep these
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areas separated. Consequently, I have greater expectations in a model based
on SOAs to provide meaningful data than on one based on electoral wards.
To conclude, I agree that the use of SOA as the base level geographical unit
of analysis is the most viable option that is available and will be sufficient for
use in the needs assessment.
Population Issues
GP registrations versus mid-year estimates
Population size will tend to be the main driver of need in any population needs
based assessment and this study offered 2 main population base options – (i)
Official population mid-year estimates (MYEs) and (ii) GP registrations data.
All things being equal, the MYE would be used as the base population in the
model due to it being the best measure of the resident population and being a
well-established dataset used in many government wide applications. Whist
there could be an argument that a person first needs to be registered with a
GP in order to place a prescription demand on a pharmacy, an element of ‘list
discrepancy’ (see below for further discussion of this) will be associated with
persons moving and not informing their GP of their new address. In addition,
armed forces and prisoner populations will be included in the MYEs but will
not place demand on local pharmacies.
Each of these population bases have their own merits so I initially advised a
period of dual running for models to see how each performed. Ultimately the
models

based

on

GP

registration

provided

smaller

coefficients

of

determination (i.e., had markedly lower explanatory power) than the models
based on population estimates. Therefore I recommended that the modelling
should proceed using MYEs and was content that GP registration data could
still be used to get a more detailed age and sex breakdown for Super Output
Area (SOAs), the chosen modelling unit. I also advised including a measure of
‘list discrepancy’ in the modelling dataset. The reasons for this are discussed
below.
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List discrepancy
The number of pharmaceutical items dispensed per head of population
(standardised for age and sex) is the measure of need that is being modelled
in this exercise. However, assignment of the dispensed items to the SOA
modelling units is based on the patient’s address as recorded on the central
GP Register. The extent to which the SOA population count based on the
official MYE differs from the GP registered population count for the same area
is known as ‘List Discrepancy’. In order to account for any impact of this in the
needs assessment, a measure of list discrepancy was constructed for each
SOA and included in the needs modelling dataset.
I suggested including the list discrepancy variable in the modelling and, if
found to be statistically significant, then further advice would be offered as to
how the variable should be treated, i.e., as a legitimate needs factor or a
biasing influence that needs to be controlled out of the final models.
In the event, all models that used the MYE as the population base included a
statistically significant list inflation factor. Further exploration of this variable
with the modelling team around its construction and behaviour within the
models , highlighted that if left untreated it had the potential to artificially lower
the modelled needs index in areas with negative list inflation (MYE > GP Reg
count) and bias it upwards in areas with positive list inflation (MYE < GP reg
count). In order to counteract this, I recommended that the impact of list
inflation be controlled out of the final models by assigning each SOA the NI
average list discrepancy value, rather than taking their own individual SOA
value.
There is an added complication with list discrepancy, however, in that some of
it may be associated with real need. We know it arises because of delays in
updating GP lists with respect to births and deaths, transient populations
(such as students) not informing their GP of a change of address or through
unentitled cross-border use where a person may move to the Republic of
Ireland but hold on to their medical card in order to still avail of services in NI.
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This last driver of list discrepancy is much more prevalent in areas close to the
border and there is an argument that even if unentitled, it still presents a
demand upon pharmacists which needs to be met. In order to test this, I
agreed that a ‘distance to the border’ variable should be included in the
modelling dataset and, if significant, should be included as a needs variable in
final models.
Note that a different approach was taken to dealing with list discrepancy in the
revised Prescribing allocation formula. This involved statistically estimating list
discrepancy using its constituent drivers (i.e., students, migration, births,
deaths, distance to border) but using a methodology to remove any correlated
needs effects. Whilst there may be some merit with adopting such an
approach, the unavailability of migration estimates at SOA level meant that it
was not possible to replicate the methodology in this current work (the
prescribing allocation formula modelled at GP Practice level for which such
estimates were available).
I am content that the methodology adopted to control out the potential biasing
impact of list discrepancy within the needs modelling is robust. Any needs
effects arising from unentitled use, if present, can be picked up via the
inclusion of a separate ‘distance to border’ variable within the needs modelling
dataset.
Modelling dataset
Dependent variable
For the additional needs modelling exercise, the dependent variable should be
constructed in such a way to exclude any need driven by age and sex as this
will be captured elsewhere.

The GP Prescribing Formula constructs a

dependent variable using ingredient costs by calculating expected prescribing
units for each area and then use actual levels of dispensing to provide a
measure of demand over and above age sex need. This measure is then
used to model the additional needs against.
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For the PNA and similarly to the prescribing formula, an additional needs
measure was constructed but used number of items instead of ingredient cost.
This seems a more logical approach to take as the purpose of the prescribing
formula is to allocate resource to GPs whilst the PNA is looking to quantify the
demand of the population.

The constructed dependent variable was based around a value of 1 with
values above this having higher demand for pharmacy services and inversely
less demand for values below.

To use this in the modelling exercise I

recommended it be transformed logarithmically to ensure the resulting models
met all modelling assumptions.

In looking at the construct of this variable and the characteristics it displays, I
am happy that it is sufficient to be used as a dependent variable in the model.

Supply variables
The latest approach to take account of supply effects is to force significant
supply variables into the regression models. Supply variables are entered into
a model including needs variables so that needs variables are measured in
the environment of supply and vice versa.
A previous approach was to use 2-stage least squares. The first stage of this
process is to identity potential needs variables that provoke supply induced
demand and then to ensure that these variables do not become part of the
final solution. Once the possibility of those needs variables being part of the
final solution is eliminated, the regression of dependant variable on needs
(including or not including trust dummies as appropriate) is run without
recourse to supply variables.
The current methodology is to run needs and supply variables in tandem.
Initially the list of needs variables is drawn up to ensure that highly inter-
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dependent needs variables are not duplicated in the equation. Then only the
coefficients of the needs variables are considered - for each small area the
values of supply variables are set at the NI average thus negating the impact
of supply. This approach can be described as obtaining the impact of needs
in the environment of demand-supply.
Both methods have advantages and disadvantages. The adopted approach is
a much simpler and more efficient method providing the same results. I am
happy to endorse what is currently being done.
Needs variables
I advised:
 avoid including variables, particularly census needs variables, with very
high correlation. So variables with correlations higher than 0.8 were
reduced to one representative variable.
 Create two mid-year estimate growth variables for MYEs for 1 year and
3 year comparisons.
 Include an Urban Rural SOA classification as a Needs variable to see if
it has an effect;
Note - all needs variables were ultimately log transformed resulting in better
model fit.
Dummy variables (Trust based variables)
The idea behind using area dummy variables in this type of modelling exercise
is that they can be used to control for any area based policy effects which may
be present.
Initially these variables were forced into the models irrespective of significance
(using largest Trust as Comparator). It was found, however, that the dummy
variables were explaining a significant amount of variation, around 10%, which
is much more than would be expected in this type of work. Therefore it was
unclear whether they were acting as measures of need or supply. I advised
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that if it was possible to produce comparable models without the dummies this
had to be preferred, as a clean break between supply and need would be
obtained. The resulting modelling showed that the Trust dummy variables
were indeed masking true population need as highlighted below.
Methodology
Other Commissioned Services
In order to check the appropriateness of the final models to account for the
demands placed on pharmacies arising from multiple dispensing need, a test
dependent variable incorporating multiple dispensing data (with 1 : 0.5
weighting between ordinary and multiple dispensing) was created to compare
with unadjusted final model. This weighting ratio was loosely based upon the
ratio of cost between an ordinary dispensing fee (currently 99p) and a multiple
dispensing fee (currently 40p). Advice was sought on and agreed with the
HSCB on its construction.
This was an entirely appropriate approach to take.

But the fact that the

correlation coefficient between this outcome variable and the dependent
variable not taking multiple dispensing data into consideration is 0.983,
underscores the fact that both approaches are going to produce very similar
results, and so final results based on the simpler approach not incorporating
multiple dispensing data is valid.
Treatment of outliers
Following my preliminary review of the data, I recommended that certain
SOAs should be removed prior to modelling work due to exceptional list
discrepancy values. Initial findings show that these could largely relate to
MOD and student areas. A cut-off point of 3 SDs was suggested in order to
minimise the unnecessary exclusion of data. This would typically remove less
than 1% of the SOAs which I felt was in order.
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Weighted least squares analysis
I then recommended using weighted least squares regression to allow more
populous areas a greater “say” in determining final models. Weighted least
squares was suggested as the modelling strategy with weights as index
numbers centred on 1.0 to maintain the integrity of the number of SOAs
available.
Instead of using the relevant raw population count, it was agreed that the GP
registration data could be used to provide a more detailed age/sex split of the
MYE population data in the construction of the dependent needs variable. This
will be constructed as an index (based on NI = 1 rather than 100 to ensure
integrity in weighting) of observed numbers of prescription items divided by
expected number of items for each SOA (using indirect standardisation).
The adopted modelling strategy was to run the best model initially with all
significant and counter-intuitive variables to get a benchmark and then
investigate reduction of variables with low significance and hence low impact
on R Squared value.
I also indicated that the planned treatment of supply variables negates the
need to carry out the test for endogeneity. This is part of the 2-stage least
squares process at identifying and then effectively eliminating needs variables
which are implicated in supply induced demand.
Autocorrelation in a geographically organised dataset
One interesting result I found was the Durbin-Watson statistic which indicates
a small degree of autocorrelation. Now autocorrelation refers to time series
and this is not a time series. But the file is ordered by SOAs within old council
areas and numbered such that often subsequent SOAs are touching. So
autocorrelation is space rather than time orientated. However the impact of
this would be to add less than 1% to the excellent adjusted R-squared value of
0.888.

There will always be localised factors that could impact on this
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assessment but evaluation would be difficult to implement, and even more
difficult to update.
So while, for completeness, I am providing information on this analysis, I am
not proposing any further modelling work and am happy to support the
adoption of the final Model.
Model specification
I also ran a Ramsay reset test for quadratic misspecification only (if this is
non-significant it is highly unlikely that higher order misspecification will be
significant) and have obtained a non-significant result. This tells us that the
linear models based largely on log transformed variables are perfectly
adequate. Had the data not been log transformed the results here would have
been very different.
Dummy variables
We tested the impact of the models when including and excluding the Trust
dummy variables.

The result was that entirely satisfactory models were

obtained with no dummies being selected.

I had previously advised, that

where dummy variables could be removed they should be removed, hence
providing a more appropriate universal model for NI. In the event the models
with ESAC as the dominant needs variable, saw no statistical advantage in
dummies being included, and consequently they do not add complication to
the final model.
Conclusions
Relatively early in the process I confirmed that I was happy with the outcome
of the methodology on outliers.

The number of SOAs proposed to be

removed was 5/890 which represents less than 0.6% of all data.
Ultimately, two models were derived from the data. A third model was also
produced but it failed at least one important statistical test. The two resulting
models were the same with the second model being derived by excluding the
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LCG dummy variables. ESAC is the dominant needs variable with greatest
explanatory power. Models based heavily on only one variable can be suboptimal, but this model does at least have the advantage of being updatable
which was not the case with earlier modelling where DLA was the dominant
needs variable.
I have interrogated the data file concentrating on Model NMb as this one I feel
is the best presentation. And I have to concur with the results shown by the
modelling team in their report.
As with any model, its value will diminish over time. Although the major data
components are themselves updateable, I would anticipate the structure of the
model should be reviewed on any major data changes or releases such as the
2021 Census.
Overall conclusions
All aspects of analysis as noted in the terms of reference for peer review have
been addressed, and outcomes reported.
In conclusion, I am very happy that this work has been carried out
conscientiously and to a high standard.
Mike Stevenson
Pharmacy Needs Assessment Peer Review Statistician
September 2020
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Appendix 6.2: Variable definitions

Model Parameters
Variable Name

Description

Source

Year

Proportion

PU_Items_NM_LN

Prescription Unit Items

BSO

2019

No

MYE_Index

Index of SOA mid-year estimates

NISRA

2019

No

n/a

Used in
Modelling
Yes

Collinearity
Group
n/a

n/a

Yes

n/a

Proportion Base

Demographics
Variable Name

Description

Source

Year

Proportion

Catholic_Rate

% of persons who are Catholic

Census

2011

Yes

Used in
Modelling
All Census Persons
Yes

Protestant_Rate

% of persons who are Protestant or Other
Christian

Census

2011

Yes

All Census Persons

No

5

Other_Religion_Rate

% of persons who are non-Christian

Census

2011

Yes

All Census Persons

Yes

n/a

Level4_Qual_Rate

% of persons with a Level4 Qualification

Census

2011

Yes

All Census Persons
aged 16 and
above

Yes

4

No_Qual_Rate

% of persons with no educational qualification

Census

2011

Yes

All Census Persons
aged 16 and
above

No

1, 4

White_Ethnicity

% of persons who are of white ethnicity

Census

2011

Yes

All Census Persons

No

6

Other_Ethnicity

% of persons who are not of white ethnicity

Census

2011

Yes

All Census Persons

Yes

6

Outside_UK_ROI_ Rate

% of persons born outside UK or Republic of
Ireland

Census

2011

Yes

All Census Persons

Yes

n/a

Only_Person_aged_65

% single person households with person aged

Census

2011

Yes

All Census

Yes

n/a
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Proportion Base

Collinearity
Group
5

Demographics
Source

Used in
Modelling

Collinearity
Group

All Census
Households

No

1

Yes

All first-time
registrations

Yes

n/a

2011

No

n/a

Yes

n/a

Collinearity
Group
n/a

Variable Name

Description

Year

Proportion

years_plus_HH_Rate

65+ years

Lone_Parent_Depende
nt_Children_HH_Rate

% households with a lone parent with
dependent children

Census

2011

Yes

GP_New_Regs

% of first-time GP registrations where person
was not born in the UK or Republic of Ireland

BSO

2019

Pop_Density

SOA Population Density

Census

Proportion Base
Households

Dummy Variables
Variable Name

Description

Source

Year

Proportion

BHSCT

LCG dummy for BHSCT area

BSO

n/a

No

n/a

Used in
Modelling
Yes

SEHSCT

LCG dummy for SEHSCT area

BSO

n/a

No

n/a

Yes

n/a

SHSCT

LCG dummy for SHSCT area

BSO

n/a

No

n/a

Yes

n/a

WHSCT

LCG dummy for WHSCT area

BSO

n/a

No

n/a

Yes

n/a

Mixed

Dummy for Mixed Urban/Rural SOA

NISRA

n/a

No

n/a

Yes

n/a

Rural

Dummy for Rural SOA

NISRA

n/a

No

n/a

Yes

n/a

Variable Name

Description

Source

Year

Proportion

Used in
Modelling

Collinearity
Group

Asthma

Quality of Outcomes Framework (QOF)
Prevalence: Asthma

DoH

2019

No

n/a

Yes

n/a

Cancer

QOF Prevalence: Cancer

DoH

2019

No

n/a

Yes

n/a

Proportion Base

Health Variables
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Proportion Base

Health Variables

n/a

Used in
Modelling
Yes

Collinearity
Group
n/a

No

n/a

Yes

n/a

2019

No

n/a

Yes

n/a

DoH

2019

No

n/a

Yes

n/a

QOF Prevalence: Mental Health issues

DoH

2019

No

n/a

Yes

n/a

STIA

QOF Prevalence: Stroke and Transient Ischaemic
Attack

DoH

2019

No

n/a

Yes

n/a

Circulatory_Disease_
Death_Rate

% of deaths caused by Circulatory Disease

NISRA

2018

Yes

All deaths

Yes

n/a

Malignant_Neoplasm
_Death_Rate

% of deaths caused by Malignant Neoplasms

NISRA

2018

Yes

All deaths

Yes

n/a

NISRA

2018

Yes

All deaths

Yes

n/a

Variable Name

Description

Source

Year

Proportion

CHD

QOF Prevalence: Coronary Heart Disease

DoH

2019

No

COPD

QOF Prevalence: Chronic obstructive pulmonary
disease

DoH

2019

DM

QOF Prevalence: Diabetes

DoH

HYP

QOF Prevalence: Hypertension

MH

Respiratory_Disease_
% of deaths caused by Respiratory Disease
Death Rate

Proportion Base

LLTI_Little

% of Persons with long-term health problem or
disability – day-to-day activities limited a little

Census

2011

Yes

All census persons

Yes

n/a

LLTI_Lot

% of Persons with long-term health problem or
disability – day-to-day activities limited a lot

Census

2011

Yes

All census persons

No

1

LLTI_Not

% of Persons with long-term health problem or
disability – day-to-day activities not limited

Census

2011

Yes

All census persons

No

1

Health_Not_Good

% of Persons who report their health as bad or
very bad

Census

2011

Yes

All census persons

No

1

Unpaid_Care

% of Persons reporting they provide unpaid care

Census

2011

Yes

All census persons

Yes

1

Nursing_Home

% of Persons who have been resident in a nursing

BSO

2019

Yes

All persons

Yes

n/a
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Health Variables
Variable Name

Description

Source

Year

Proportion

Proportion Base

Proportion Base

Used in
Modelling

Collinearity
Group

Collinearity
Group
n/a

home on a short or long-term basis in past 12
months

Other
Variable Name

Description

Source

Year

Proportion

Dist_to_border

Distance to border (calculated from SOA centroid)

NISRA

n/a

No

n/a

Used in
Modelling
Yes

1yr_MYE_growth

MYE growth rate since previous year

NISRA

2019

No

n/a

Yes

n/a

3yr_MYE_growth

MYE growth rate since 2016

NISRA

2019

No

n/a

Yes

n/a

Variable Name

Description

Source

Year

Proportion

Used in
Modelling

Collinearity
Group

AAR_Rate

% Attendance Allowance Recipients

DfC

2018

Yes

All persons aged
65 and over

Yes

n/a

CAC_Rate

% Carers’ Allowance Claimants

DfC

2018

Yes

All persons

No

1

ESAC_Rate

% Employment and Support Allowance Claimants

DfC

2018

Yes

All persons aged
16 to 64 years

Yes

1

HBC_Rate

% Housing Benefit Claimants

DfC

2018

Yes

All persons

No

1

ISC_Rate

% Income Support Claimants

DfC

2018

Yes

All persons aged
16 to 64 years

No

1

JSA_Rate

% Jobseekers Allowance Claimants

DfC

2018

Yes

All persons aged

No

1

Social Security
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Proportion Base

Social Security
Variable Name

Description

Source

Year

Proportion

Proportion Base

Used in
Modelling

Collinearity
Group

16 to 64 years
PCC_Rate

% Pension Credit Claimants

DfC

2018

Yes

All persons aged
65 and over

No

1

Pension_Rate

% Retirement Pension Claimants

DfC

2018

Yes

All persons aged
65 and over

Yes

n/a

Variable Name

Description

Source

Year

Proportion

Avg_pharma_dist

Average distance to a pharmacy

BSO

2019

No

n/a

Used in
Modelling
Yes

Collinearity
Group
3

Avg_GP_dist

Average distance to a GP surgery

BSO

2019

No

n/a

No

3

Prescrib_Rate_Index

Index of Prescriptions per Patient per Practice

BSO

2019

No

n/a

Yes

n/a

Scan_Rate

% Prescription forms successfully autoscanned

BSO

2019

Yes

All Prescription
forms

Yes

n/a

List_Discrep

List Discrepancy Rate

BSO

2019

Yes

NHAIS Data;
MYE Data

Yes

n/a

Variable Name

Description

Source

Year

Proportion

Birth_Rate

% of Births in population

NISRA

2017

Yes

Used in
Modelling
Yes

Collinearity
Group
n/a

Supply Variables
Proportion Base

Vital Statistics
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Proportion Base
All females aged 16

Vital Statistics
Variable Name

Description

Source

Year

Proportion

Proportion Base

Used in
Modelling

Collinearity
Group

to 39 years

UM_Birth_Rate

% of Births to unmarried mothers

NISRA

2017

Yes

All births

Yes

n/a

Death_Rate

% of deaths in population

NISRA

2017

Yes

All persons

Yes

n/a

Male_Death_Rate

% of deaths who were male

NISRA

2017

Yes

All deaths

No

2

Female_Death_Rate

% of deaths who were female

NISRA

2017

Yes

All deaths

Yes

2

U75_Death_Rate

% of Deaths where person aged under 75 years

NISRA

2017

Yes

All deaths

Yes

n/a

Med_Age_At_Death

Median Age at Death

NISRA

2017

No

n/a

Yes

n/a
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Appendix 6.3: 50 highest and lowest Additional Needs Index values
Additional Needs Index
#
Local Government District
1
Belfast
2
Belfast
3
Derry City and Strabane
4
Derry City and Strabane
5
Belfast
6
Belfast
7
Belfast
8
Belfast
9
Derry City and Strabane
10
Derry City and Strabane
11
Belfast
12
Belfast
13
Derry City and Strabane
14
Belfast
15
Belfast
16
Derry City and Strabane
17
Derry City and Strabane
18
Belfast
19
Belfast
20
Derry City and Strabane
21
Belfast
22
Belfast
23
Derry City and Strabane
24
Fermanagh and Omagh
25
Belfast
26
Belfast
27
Derry City and Strabane
28
Derry City and Strabane
29
Belfast
30
Belfast
31
Belfast
32
Belfast
33
Derry City and Strabane
34
Derry City and Strabane
35
Belfast
36
Belfast
37
Belfast
38
Belfast
39
Causeway Coast and Glens
40
Belfast
41
Belfast

Census Super Output Area
Crumlin_1
Woodvale_3
Creggan Central_1
Culmore_2
Whiterock_2
Shankill_2
Collin Glen_2
Whiterock_3
Crevagh_2
Carn Hill_2
Ardoyne_3
Upper Springfield_3
Shantallow West_1
Upper Springfield_2
Ardoyne_2
Brandywell
Shantallow West_2
New Lodge_2
Whiterock_1
Creggan South
Woodvale_1
Falls_2
Clondermot_1
Devenish
Ardoyne_1
Twinbrook_2
East
The Diamond
Shankill_1
Glencairn_1
New Lodge_1
Crumlin_2
Strand_1
Creggan Central_2
Upper Springfield_1
Poleglass_1
Glencolin_2
Highfield_3
Greystone
Ballymacarrett_2
Falls_1
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Index
1.88
1.76
1.72
1.71
1.71
1.70
1.69
1.69
1.68
1.67
1.67
1.66
1.64
1.63
1.62
1.60
1.59
1.59
1.59
1.59
1.58
1.58
1.57
1.57
1.56
1.56
1.55
1.54
1.54
1.53
1.53
1.53
1.52
1.52
1.52
1.52
1.52
1.51
1.50
1.50
1.49

Additional Needs Index
#
Local Government District
42
Belfast
43
Derry City and Strabane
44
Derry City and Strabane
45
Mid and East Antrim
46
Belfast
47
Derry City and Strabane
48
Belfast
49
Belfast
50
Belfast

Census Super Output Area
Water Works_2
Carn Hill_1
Westland
Love Lane
Collin Glen_3
Altnagelvin_1
Twinbrook_1
Glencairn_2
Woodvale_2

841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874

Ballynafeigh_2
Rosetta_1
Hillsborough_1
Ardeevin
Parkgate
Killinchy_1
Galwally
Lisbane_1
Carryduff West_1
Stormont_1
Strand_1
Ballyholme
Moira_1
Cairnshill_2
Dundooan_2
Gilnahirk
Derryboy_1
Blaris_2
Botanic_3
Galgorm_2
Hillfoot
Hillsborough_2
Windsor_2
Loughview_2
Belmont_1
Saintfield_2
Jordanstown_2
Ballycrochan_1
Knockbracken_2
Ballymaconnell_2
Ballymacbrennan_1
Malone_3
Lisbane_2
Botanic_1

Belfast
Belfast
Lisburn and Castlereagh
Mid and East Antrim
Antrim and Newtownabbey
Ards and North Down
Lisburn and Castlereagh
Ards and North Down
Lisburn and Castlereagh
Belfast
Causeway Coast and Glens
Ards and North Down
Lisburn and Castlereagh
Lisburn and Castlereagh
Causeway Coast and Glens
Belfast
Newry, Mourne and Down
Lisburn and Castlereagh
Belfast
Mid and East Antrim
Belfast
Lisburn and Castlereagh
Belfast
Ards and North Down
Belfast
Newry, Mourne and Down
Antrim and Newtownabbey
Ards and North Down
Lisburn and Castlereagh
Ards and North Down
Lisburn and Castlereagh
Belfast
Ards and North Down
Belfast
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Index
1.49
1.49
1.48
1.48
1.48
1.46
1.46
1.46
1.45
0.69
0.69
0.69
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.67
0.67
0.67
0.67
0.67
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.65
0.65
0.65
0.65
0.65
0.64
0.63
0.63
0.63

Additional Needs Index
#
Local Government District
875 Belfast
876 Ards and North Down
877 Belfast
878 Belfast
879 Ards and North Down
880 Lisburn and Castlereagh
881 Lisburn and Castlereagh
882 Antrim and Newtownabbey
883 Antrim and Newtownabbey
884 Belfast
885 Lisburn and Castlereagh
886 Belfast
887 Belfast
888 Belfast
889 Belfast
890 Antrim and Newtownabbey

Census Super Output Area
Malone_2
Cultra
Malone_1
Botanic_2
Crawfordsburn
Cairnshill_1
Drumbo_1
Rostulla_2
Jordanstown_3
Stormont_2
Knockbracken_1
Stranmillis_1
Stranmillis_4
Stranmillis_2
Stranmillis_3
Aldergrove_1
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Index
0.63
0.63
0.63
0.63
0.62
0.62
0.62
0.61
0.60
0.59
0.58
0.55
0.55
0.54
0.51
0.45

Appendix 7.1: Pharmacy Needs Index Creation – Worked Example
Three SOAs with differing population sizes in different parts of NI.
NI – 890 SOAs, average population 2,128 people

SOA 1

Urban/Rural:
1. NI Population Average:
2. SOA Population:
3. Population Index (2)/(1):
4. Age Sex Index:
5. Age Sex Adjusted Population
(4)x(2):
6. Population & Age Sex Index
(5)/(1):
7. Additional Needs Index:
8. Population & Age Sex &
Additional Needs Adjusted
Population (5)x(7):
9. Total Pharmacy Needs Index
(8)/(1) or (3)x(4)x(7):

Rural

SOA 2

SOA 3

2,535
2,535 / 2,128 =
1.19

Urban
2,128
1,335
1,535 / 2,128 =
0.72

2,236
2,236 / 2,128 =
1.05

0.83
0.83 x 2,535 =
2,104
2,104 / 2,128 =
0.99

0.87
0.87 x 1,535 =
1,335
1,335 / 2,128 =
0.63

1.15
1.15 x 2,236 =
2,571
2,571 / 2,128 =
1.21

0.91

1.42

0.96

2,104 x 0.91 =
1,915

1,335 x 1.42 =
1,896

2,571 x 0.96 =
2,468

1,915 / 2,128 =

1,896 / 2,128 =

2,468 / 2,128 =

0.90

0.89

1.16
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Urban

Appendix 7.2: 50 Highest and Lowest Pharmacy Total Needs Index
Values
Total Needs Index
#
Local Government District
1 Belfast
2 Causeway Coast and Glens
3 Belfast
4 Armagh City, Banbridge and Craigavon
5 Lisburn and Castlereagh
6 Mid and East Antrim
7 Fermanagh and Omagh
8 Ards and North Down
9 Ards and North Down
10 Derry City and Strabane
11 Belfast
12 Derry City and Strabane
13 Fermanagh and Omagh
14 Antrim and Newtownabbey
15 Armagh City, Banbridge and Craigavon
16 Derry City and Strabane
17 Lisburn and Castlereagh
18 Derry City and Strabane
19 Derry City and Strabane
20 Ards and North Down
21 Fermanagh and Omagh
22 Causeway Coast and Glens
23 Newry, Mourne and Down
24 Causeway Coast and Glens
25 Ards and North Down
26 Mid Ulster
27 Newry, Mourne and Down
28 Derry City and Strabane
29 Armagh City, Banbridge and Craigavon
30 Belfast
31 Fermanagh and Omagh
32 Armagh City, Banbridge and Craigavon
33 Lisburn and Castlereagh
34 Derry City and Strabane
35
36
37
38
39

Fermanagh and Omagh
Derry City and Strabane
Armagh City, Banbridge and Craigavon
Belfast
Antrim and Newtownabbey

Census Super Output Area
Crumlin_1
Magilligan
Shankill_2
Parklake
Derryaghy_3
Killycrot
Camowen
Groomsport
Central_Ards
Caw
Crumlin_2
North
Coolnagard
Whitehouse
Taghnevan
Brandywell
Graham's Bridge
Creggan South
Victoria
Dufferin
Portora
Central
Bessbrook
Cross Glebe
Princetown
Coalisland North
Shimna
The Diamond
Ballyoran
Legoniel_1
Lisnaskea
Tandragee
Seymour Hill
Rosemount
Boho Cleenish and
Letterbreen
Shantallow East
Mourneview
Duncairn_1
Coole
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Index
2.13
2.01
1.97
1.95
1.93
1.91
1.86
1.83
1.82
1.81
1.78
1.77
1.75
1.74
1.71
1.71
1.70
1.70
1.69
1.68
1.68
1.67
1.65
1.64
1.63
1.63
1.62
1.61
1.60
1.60
1.59
1.59
1.58
1.57
1.56
1.56
1.55
1.54
1.54

Total Needs Index
#
Local Government District
40 Newry, Mourne and Down
41 Ards and North Down
42 Derry City and Strabane
43 Newry, Mourne and Down
44 Belfast
45 Ards and North Down
46 Derry City and Strabane
47 Derry City and Strabane
48 Armagh City, Banbridge and Craigavon
49 Fermanagh and Omagh
50 Fermanagh and Omagh
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872

Lisburn and Castlereagh
Newry, Mourne and Down
Newry, Mourne and Down
Mid Ulster
Causeway Coast and Glens
Mid Ulster
Ards and North Down
Newry, Mourne and Down
Antrim and Newtownabbey
Mid Ulster
Newry, Mourne and Down
Ards and North Down
Ards and North Down
Mid and East Antrim
Ards and North Down
Ards and North Down
Mid and East Antrim
Newry, Mourne and Down
Ards and North Down
Ards and North Down
Belfast
Ards and North Down
Belfast
Belfast
Ards and North Down
Belfast
Lisburn and Castlereagh
Lisburn and Castlereagh
Belfast
Causeway Coast and Glens
Belfast
Belfast

Census Super Output Area
Creggan
Bangor Castle
Banagher
Camlough
Ardoyne_3
Ballyrainey
Glenderg
Castlederg
Abbey Park
Gortin
Erne
Knockbracken_2
Derryboy_1
Killough_2
Town Parks East_1
Strand_2
Swatragh_2
Glen_2
Kilkeel South_1
Jordanstown_2
Lower Glenshane_2
Castlewellan_1
Ballymaconnell_1
Springhill_1
Bluefield_2
Gregstown_3
Ballycrochan_2
Bluefield_1
Donaghmore_2
Clandeboye_2
Ballycrochan_1
Stranmillis_1
Harbour_2
Malone_2
Stormont_2
Gregstown_1
Botanic_3
Dundonald_2
Magheralave_1
Ballynafeigh_2
Ballysally_2
Windsor_4
Derryaghy_2
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Index
1.53
1.53
1.52
1.51
1.50
1.50
1.50
1.49
1.49
1.49
1.49
0.60
0.60
0.59
0.59
0.59
0.59
0.59
0.58
0.58
0.58
0.58
0.58
0.58
0.58
0.57
0.57
0.56
0.56
0.56
0.56
0.56
0.56
0.56
0.55
0.55
0.55
0.55
0.54
0.53
0.53
0.52
0.52

Total Needs Index
#
Local Government District
873 Lisburn and Castlereagh
874 Armagh City, Banbridge and Craigavon
875 Ards and North Down
876 Belfast
877 Belfast
878 Belfast
879 Lisburn and Castlereagh
880 Antrim and Newtownabbey
881 Ards and North Down
882 Lisburn and Castlereagh
883 Ards and North Down
884 Belfast
885 Belfast
886 Fermanagh and Omagh
887 Ards and North Down
888 Belfast
889 Belfast
890 Antrim and Newtownabbey

Census Super Output Area
Cairnshill_1
Rich Hill_1
Ballymaconnell_2
Windsor_2
Botanic_4
Stranmillis_3
Carryduff West_1
Burnthill_1
Comber North_2
Knockbracken_1
Movilla_3
Windsor_3
Botanic_2
Lisanelly_1
Loughview_2
Botanic_1
Stranmillis_2
Aldergrove_1
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Index
0.52
0.52
0.51
0.51
0.50
0.50
0.50
0.48
0.48
0.47
0.46
0.46
0.44
0.33
0.30
0.27
0.25
0.16

Appendix 8: Candidate Model MD
Model using ESAC Rate with no LCG dummies
Dependent Variable:
Weighting Variable:

PU_Items_MU_LN
MYE_Index

Supply Variables:

avg_GP_distance; Prescrib_Rate_Index; Scan_Rate

Independent Variables:

List_Discrep; AAR_Rate; ESAC_Rate; Pension_Rate;
Level4_Qual_Rate; Only_Person_aged_65years_plus_HH_Rate;
Catholic_Rate; Other_Religion_Rate; Outside_UK_ROI_Rate;
LLTI_Little_Rate; Unpaid_Care_Rate; Pop_Density; Asthma; Cancer;
CHD; COPD; DM; HYP; MH; STIA; Birth_Rate; UM_Birth_Rate;
Death_Rate; Female_Death_Rate; U75_Death_Rate;
Med_Age_At_Death; Malignant_Neoplasm_Death_Rate;
Circulatory_Disease_Death_Rate;
Respiratory_Disease_Death_Rate; Non UK/ROI GP Registrations
Rate; MYE_1yr_growth; MYE_3yr_growth; nursing_home; Rural;
Mixed; Dist_to_border; Other_Ethnicity_Rate.

Initial Run:

R² = 0.894

(18 variables)

Final result:

R² = 0.884

(11 variables [3 supply])

ZPRED² significance:

0.914

R²
Model composition

1. ESAC Rate
2. Supply Variables

0.643
0.182

Average GP Distance
Prescriber Rate Index
Scan Rate

3. List Discrepancy
4. STIA (Stroke)
5. Level 4 Qualification Rate
6. Distance to Border
7. Mental Health
8. Nursing Home
9. Birth Rate
Constant

Coefficient
0.362
-0.054
0.132
2.447

0.022
0.012
0.008
0.008
0.004
0.004
0.002

5.445
0.263
-0.153
-0.025
0.141
1.886
0.059
-15.716

Exclusions
The process followed when reducing the original model to eight independent
variables was as follows:
Run
2

Exclusion Rule
Counterintuitive

Description
Only_Person_aged_65years_plus_HH_Rate
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R² diff
-0.001

3
4
5
6
7
8
9
10
11
12
12
13
14

input
Counterintuitive
input
Counterintuitive
input
Counterintuitive
input
Counterintuitive
input
Least significant
input
Least significant
input
Least significant
input
Least significant
input
Least significant
input
Least significant
input
Least significant
input
Least significant
input
Counterintuitive
input

LLTI_Little_Rate

-0.001

COPD

-0.001

Pension Rate

-0.002

Death Rate

+0.001

MYE_1yr_growth

-0.001
0.000

Population Density
U75 Death Rate

-0.001

AAR Rate

-0.001

Non UK/ROI GP Registrations Rate

-0.001
0.000

Circulatory Disease Death Rate
Other Ethnicity Rate

-0.001
0.000

Catholic Rate

-0.001

Diabetes

The following variables were never included in the model during any of the runs:
Other_Religion_Rate; Outside_UK_ROI_Rate; Unpaid_Care_Rate; Asthma; Cancer; UM_Birth_Rate;
Female_Death_Rate; Med_Age_At_Death; Malignant_Neoplasm_Death_Rate;
Respiratory_Disease_Death_Rate; MYE_3yr_growth; Rural; Mixed.
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Appendix 10.1: Assignation of accessible pharmacies to areas
When looking at accessible pharmacies at small area level we know that they
will be accessible to multiple areas. We would be at risk of double counting
pharmacies if we were to assign a full pharmacy count to a particular area
even though it might only be accessible to a small proportion of that locality.
To resolve this, we can apportion a pharmacy to an area based on the
proportion of the population it is accessible to.
Note that the definition of what is deemed accessible will vary for each area
dependent on how it is classed within the NISRA Urban-Rural definition. We
have proposed the following criteria for the current study:
Belfast, Derry City and Large Towns – 1 mile
Medium Towns to Villages – 3 miles
Small Villages and Open Countryside – 5 miles
To demonstrate this, consider the population of 4 areas, A through D being
served by 5 pharmacies 1 through 5.

Table 1 overleaf defines the pharmacies considered accessible to each area
(denoted by an x) as well as it’s associated population count.
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Table 1: Assignment of Area Populations to accesible Pharmacies

1

Area A
Area B
Area C
Area D
Pharmacy
Assigned
Population

x
x
x

35 +
35 +
30 =
100

Pharmacies
2
3
4

x

35

x
x

35
+
35
=
70

x
x
x

35 +
35 +
30 =
100

5

Population Pharmacies

x
x
x
x
35 +
35
+30 +
95 =
195

175
140
90
95

5
4
3
1

Area Population
Apportioned to
Each Accessible
Pharmacy
175 / 5 = 35
140 / 4 = 35
90 / 3 = 30
95 / 1 = 95

500

Taking Area A for example, we can see that the 175 population is served by 5
pharmacies. This on average equates to 35 persons per pharmacy. The
values for each area can be seen on the column headed ‘Area Population
Apportioned to Each Accessible Pharmacy’
For each pharmacy, we can then calculate the total population which it serves
by aggregating the sub-populations served from each area to which it is
deemed accesssible. For example, Pharmacy 1 has a total assigned
population of 100 made up of 35 people from Area A, 35 from Area B and 30
from Area C.
The next step is to re-allocate each pharmacy across the areas which it
serves based on the fraction of its total population which are drawn from those
areas. In effect, we are splitting the pharmacy into fractions, or Pharamct
Equivalent Units (PEUs) and assigning these across areas. This process is
illustrated in Table 2 overleaf. It can be seen. for example, that Pharmacy 1
splits across the 3 areas to which it is accessible with Area A being allocated
0.35 PEUs, Area B 0.35 PEUs and Area C 0.30 PEUs. Once done for all
pharamcies, we can then total the PEUs avaialble to an area. In our example
below, Area A is served by 2.38 accessible PEUs. So even though it has 5
pharmacies to which its population live within an accessible range, the
methodology recognises that other areas will also have a draw on the services
of these pharamcies. When this is taken into account, it can be seen that its
population has access to the equiavlent of 2.38 pharamcies rtaher than all 5.
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Table 2: Calculation of Pharmacy Equivalent Units for each Area.

4

5

Total

35/70 =
0.50

35/100 =
0.35

35/195 =
0.18

2.38

0

35/70 =
0.50

35/100 =
0.35

35/195 =
0.18

1.38

30/100
= 0.30
0

0

0
0

30/195 =
0.15
95/195 =
0.49

0.75

0

30/100 =
0.30
0

1

1

1

1

1

5

1

2

Area A

35/100
= 0.35

35/35 =
1.00

Area B

35/100
= 0.35

Area C
Area D

Pharmacies
3

0.49

Total

PEUs per
100
population
100 x 2.38
/ 175 =
1.36
100 x 1.38
/ 140 =
0.99
100 x 0.75
/ 90 = 0.83
100 x 0.49
/ 95 = 0.52
100 x 5 /
500 = 1.00

We can then use these figures to calculate PEU rates per head of population.
Again, taking Area A as our example, its per 100 rate is calculated by dividing
its PEUs (2.38) by its total population (175) and multiplying by 100. This would
give that area the equivalent of 1.36 accessible pharamcies per 100 people
indicating that it’s population is better served than the NI average at 1
accessible pharamcy per 100 population..
All of these calculations can be based on either an unweighted or weighted
population – the principles are exactly the same.
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Appendix 10.2: Accessible Pharmacy1 Coverage and Rates per 100,000
Population

Northern Ireland

% Population
Coverage3
97.1%

Accessible Pharmacies2 per 100,000
population
MYE Rate4
27.9

PNA Rate5
27.9

LCG
Belfast
Northern
South Eastern
Southern
Western

99.0%
96.1%
99.2%
95.0%
96.5%

35.2
24.0
24.6
25.2
32.7

34.3
24.3
25.1
27.6
29.2

LGD
Antrim and Newtownabbey
Ards and North Down
Armagh City, Banbridge and Craigavon
Belfast
Causeway Coast and Glens
Derry City and Strabane
Fermanagh and Omagh
Lisburn and Castlereagh
Mid and East Antrim
Mid Ulster
Newry, Mourne and Down

95.6%
99.0%
94.9%
99.1%
95.9%
98.4%
95.6%
98.9%
94.4%
95.6%
98.0%

22.8
24.7
22.8
36.7
27.0
29.6
39.1
19.8
22.5
25.5
29.0

23.7
24.7
24.7
35.2
25.3
25.4
36.8
21.6
22.3
28.2
30.5

1

Accessible pharmacies are defined using NISRA’s 2015 Settlement
Classifications for the following distances:
 Belfast, Derry City and Large Towns – 1 mile;
 Medium Towns to Villages – 3 miles; and
 Small Villages and Open Countryside – 5 miles.
2

Accessible pharmacy rates are based on calculated Pharmacy Equivalent
Units (PEUs) as opposed to distinct whole pharmacies. Areas can be
accessible to pharmacies that are also accessible to other areas. Proportions
of pharmacies are assigned to each area based on their accessible population
and it is the sum of these that make up the PEU. More information on this can
be found in Appendix 10.1.
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3

Population coverage is defined as the percentage of the area’s population,
measured at Small Area level that has at least one pharmacy within the
accessibility criteria defined above.
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