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Waiting in line for a check-up: evaluating access to
NHS dental services in England

Key points

The paper quantifies the
accessibility of NHS dentistry in
England per local authority.

The primary demand and supply
factors influencing access to NHS
dental care for patients are outlined.
The regions and local authorities with

the most and least desirable levels of
access are presented.

Abstract

A reproducible index framework is
presented, using only easy/free-to-
access data, thus encouraging its
replication and transferability.

Suggested means to work towards
equitable levels of access across
the county are proposed.

Aims Access to dental services in England has seen a gradual decline over recent years and this has become
increasingly prevalent following the COVID-19 pandemic. This research provides a geographical assessment of access
to National Health Service (NHS) dental services in local authorities across England, highlighting regions which require
specific interventions to improve patient access.

Methods A Public Dental Access Index is created to assess the levels of patient access, combining metrics representing
both the supply and demand of NHS dental services. The transparent nature of the Index allows health analysts/
researchers to replicate and update the results using the most recent data as well as providing the opportunity to
further develop the Index and assess change over time.

Results Local authorities which have the highest levels of access can be found outside of London in the South East and
in regions between the Midlands and West Lancashire. Local authorities with the lowest levels of access are found in
the South West, East of England and within London itself.

Discussion The spatial outputs from this research identify specific local authorities in England with low levels of access
which should aid policymakers and commissioners to deliver targeted schemes to provide greater levels of access to

patients most in need.

Introduction

The problems surrounding dental care access
in England, both during and following
the COVID-19 pandemic, have been
well-documented. These include children
suffering for lengthy periods of time before
receiving National Health Service (NHS)
dental treatment and so-called ‘DIY’ (do-it-
yourself) dentistry, as portrayed by the
mainstream media.! In addition to this, it is
clear that current dentists and undergraduate
students/graduates are now favouring the
provision of private care due to NHS dentistry
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being seen as overstretched and underfunded.?

The notion of access to NHS dental services
can be split into four main concepts, which
include the ‘opportunity for access) ‘realised
access (utilisation)) ‘equity’ and ‘outcomes’?
Opportunities for access have seen considerable
strain in England, with many reports
suggesting a shortage of dentists to meet the
needs of the population.* The utilisation of
dental care following the COVID-19 pandemic
differs in rates across England, leaving a
wider range of disparities between regions.’
The equity and outcomes of access to dental
services also have a greater impact on those
who are socioeconomically disadvantaged
as they find difficulty in receiving necessary
dental provision, often leading to poor
oral health.> Although dentistry is considered
a type of primary care provided by the NHS,
with the patient only contributing to some of
the costs, the issues pertaining to the access
and availability of NHS dental services have
long been recognised and reported by both
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independent bodies and the United Kingdom
(UK) Government.”®

Dental access, as highlighted by the above
four concepts, is a multifaceted issue which
requires the use of multiple perspectives in order
to truly quantify and assess the prevalence of
access across England. Therefore, the creation of
a bespoke composite index represents a means
to capture and measure access by consolidating
factors which relate to the supply and demand
of NHS dentistry. This index produces a single
numerical figure representing access to NHS
dental care, mappable at a spatial scale. The
geographical representation of the composite
index score will aid analysts and policymakers
to plan and address the disparities in access to
care across the country.

Approach

This research designs and implements the
Public Dental Access Index (PDAI) through
following the agreed phases in index
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development, as set out by the Organisation
for Economic Cooperation and Development,’
the only official guide to composite indicator
development.

The purpose of any composite indicator is
to produce a single and simplified score for
a phenomenon or concept which is complex
and multidimensional.® The NHS dentistry
landscape and the problems with accessing
treatment are complex, thus necessitating
the use of multiple perspectives in order to
truly understand the level of access across
England. The theoretical framework behind
the creation of this Index is that there are
various socioeconomic factors, as well as the
availability of NHS dental services, in different
areas, which contribute towards overall access
for patients. Consequently, the creation of a
specialised composite index will quantify the
varying supply and demand factors which are
inherently associated with the level of access,
or lack thereof, across England and provide
a tool to inform future policy and planning
decisions.

A thorough review of academic, policy
and related literature was undertaken to fully
understand the characteristics associated with
public dental access in/across England. The
factors considered for inclusion in the PDAI
can be split into two main categories: supply
(dental contracts and dental workforce) and
demand (real or perceived) for oral healthcare
(socioeconomic factors relating to the general
public).

In terms of supply characteristics, shortages
in the dental workforce (recruitment and
retention) were deemed to be important, given
how this impacts patient access to timely care."!
Furthermore, the trend of dentists either leaving
the NHS entirely or reducing the number
of services they provide to reduce stress and
improve mental health and wellbeing was also
seen as important, especially following the
COVID-19 pandemic.'>* NHS dental contracts
were also seen as particularly impactful and
a barrier in maintaining and improving
accessibility. The General Dental Services (GDS)
contract implemented in 2006 changed how
dentists were paid, moving from payment per
item of treatment to an annual payment based
on an agreed number of courses of treatment.***>
This put dentists on a ‘treadmill’ as they worked
to meet their targets of delivering units of dental
activity (UDAS) in order to avoid a clawback of
payments.'® As a consequence, this introduced
effective limits on the number of patients that
could be seen within a year.

Research found that dentists’ behaviour
was impacted by the new model of
contracted UDAs."” Under the new model,
dental practices continue to collect patient
charges and pay these to the NHS; however,
certain treatments for complex and resource
intensive work (Band 3) do not lead to the
necessary remuneration from the NHS to the
dentist to cover many of the costs associated
with these treatments. This has led to dentists
providing more rudimentary treatments
(Bands1 and 2) to help them reach their
UDA targets while also reducing the potential
financial loss.!® Therefore, the contract
reform has reduced dentists™ ability to accept
new patients given their limited number of
contracted UDAs, and has also lessened
their willingness to provide more complex
preventive dental care, as treatments which
are more financially viable for their practice
are favoured.

With regards to demand, a noteworthy
factor deemed to drive the need for dental
services is the socioeconomic characteristics
of a population. It is evident that oral health
inequalities exist across England and more
affluent individuals are more likely to seek
preventive treatment than those deemed
less affluent.’” Research suggests that adults
employed in more manual occupations have
limited time to visit a dental practice, which
often results in a greater number of teeth being
extracted over time.**?! As well as this, poor
oral health for children and adolescents has
been linked to residential deprivation, despite
attendance at appointments being the same as
more affluent individuals.” Similarly, physical
access to practice is found to be important,
with studies deeming short distances,
particularly in deprived areas, and convenient
transport (public or private) being critically
important.?*

Care was taken to only recommend
factors for inclusion in the PDAI that are: 1)
comprehensive and consistent in coverage (to
ensure fair nationwide comparisons); and 2)
freely available and in the public domain, or
easily acquired through other means (to enable
transparency and reproducibility, particularly
with a view to the Index being updateable as/
when new data becomes available).

Generally, the factors associated with dental
access in England are publicly available at
integrated care board and sub-integrated care
board spatial scales. However, these spatial
scales are rather broad and would provide
little information on specific areas that are

lacking in public dental access, making
targeted interventions more challenging.
Due to this, it was necessary to obtain data
at a finer spatial resolution and the 2023
Lower Tier Local Authority District Scale
(referred to as local authorities hereafter) was
selected. Local authorities encompass areas
such as Leeds, Manchester, Birmingham etc.
Furthermore, with other indices also opting
to use (or available at) the local authority scale
(such as the new Health Index for England
and summaries of the Index of Multiple
Deprivation), like-for-like comparisons and
validations can be undertaken.

This research opted to include six variables
in the PDAL The variables were sourced from
the NHS Business Services Authority (BSA),
GP (general practitioner) Patient Survey,
Ministry of Housing, Communities and Local
Government (MHCLG), and the Office for
National Statistics (ONS). Table 1 presents the
variables, plus information about the source,
measurement and categorisation (demand,
supply, or a combination).

Contractor datasets provided by NHS BSA
include GDS, Personal Dental Services and
PDS Plus.” For the PDAI, only GDS contracts
are counted as these provide the services that
the typical patient requires.

The appointment success rates are split into
four time periods after having an appointment.
For the purpose of the PDAI, the time period
selected is ‘after two years’ as it includes the
greatest number of respondents across the four
categories.

The GP Patient Survey is also used, and
this is an independent survey carried out by
Ipsos on behalf of NHS England in order to
improve health services based on patient
feedback.?® The results from the survey are
standardised to allow for comparisons between
different practices, primary care networks and
integrated care systems.?* The survey carried
out in 2023 asked 2.6 million registered GP
patients their views on NHS dentistry with a
survey response rate of 29%.

Two additional datasets were used containing
denominators and these provided a means
to standardise the variables in Table 1. The
selected denominators (total population and
total households) facilitated the standardisation
of all variables, either on a per household, per
person, or per 10,000 of a population basis,
as appropriate. The denominator variables
were obtained from the 2021 census.””* Note
that all data manipulation and mapping was
undertaken using R, an open source software.
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Table 1 Input variables for the PDAI

Input variables Supply/demand | Sources Measure
Number of dentists | Supply NHS Business Services The count of performers
Authority (NHS BSA), Freedom | providing NHS dental services per
of Information (FOI) request?® | local authority
Contracted UDAs Supply NHS BSA FOI request? The count of contracted UDAs per
local authority
Delivered UDAs Supply/demand | NHS BSA FOI request® The count of delivered UDAs per
local authority
Appointment Demand/supply | 2023 GP Patient Survey® % of patients who have been
success rate successful in obtaining an
appointment in the last two years
per local authority
Income deprivation | Demand Index of Multiple Deprivation | A composite score of deprivation
score MHCLG* based on low income per Lower
Super Output Area
Households with Demand Census 2021, ONS* A count of households which do
no car not have a car per local authority.

It should be noted again that the variables
presented in Table 1 were sourced based on:
1) their general suitability for the context;
and 2) their general availability and ease of
interpretation for a non-expert user. Given
that the Index has been designed to be
replicated and updated as/when new data
become available, a trade-off was required
to ensure all data were fit for purpose while
also being easy to source and process, without
users needing to overcome any technical or
access barriers.

As such, decisions were made on certain
variables (such as car ownership as a proxy
for ease of physical access to dental practice,
and deprivation). Regarding car ownership,
while alternative variables could have
been used to capture physical access, such
as distance between Middle-layer Super
Output Area centroid and nearest dental
practice using spatial software, replicating
this for practitioners in the future may
prove problematic. The selection of non-car
ownership thus represents a simple measure
of physical access, taking into account that
this is the most likely means of travel to dental
practice. Furthermore, the use of this variable
over more complex distance measures also
does not assume that patients use their nearest
dental practice, as this may not be the case due
to oversubscription or other factors.

In terms of deprivation, it is recognised by
the authors that a relationship exists between
deprivation and oral health ‘need’ While this
relationship is linear, with the most deprived
communities generally ‘needing’ the most
care, a similar relationship is not always
observed between deprivation and oral health
‘demand’. As such ‘need’ and ‘demand’ can be

regarded as related but different metrics. In
addition, the provision of private dentistry
further alters the ‘demand’ for NHS dental
care versus deprivation relationship, with
those least deprived often seeking private
care rather than NHS provision. However,
in line with the purpose of the Index and its
need to be replicable, updatable and easy to
understand, the use of deprivation as a proxy
for demand is deemed fair as the measure
is freely available and does, on the whole,
capture demand, albeit not perfectly at the
extremes of the scale.

Following standardisation to ensure
comparability, all variables were tested
for multicollinearity in a bid to gauge any
compounding effects within the Index.
Compounding in this case refers to any variable
pair with a particularly high correlation
coefficient and thus potentially contributing
the same or similar influence on the overall
Index. For the purposes of this research, a high
correlation coefficient is considered to be 0.75,
which is similar to the ‘rule of thumb’ set in
other studies.? All variable pairs satisfy this
condition.

Skewness of variables was also considered
given the influence outliers can have on the
Index score. Households with no car was
deemed to be skewed to the right (2.01) when
assessed using the Fisher-Pearson standardised
moment coefficient of skewness, likely due to
particular locations in England which heavily
rely on public transport, such as London.
However, given the known importance of this
variable, it was retained in the Index.

All variables were also assessed to ensure
polarity (directionality) and it was confirmed
that a high score in four of the six variables
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implied greater dental access, and a low
score restricted access. In the remaining two
variables (income deprivation and no car),
values imply the reverse and as such, these
variables were polarised to ensure a consistent
meaning across component variable scores.
Following the above statistical due diligence,
all variables underwent normalisation. This
study used the min-max normalisation
approach and thus rescaled all data points for
each of the six variables onto a zero-to-one
scale. This ensures uniformity and improved
comparability between variables operating on
different numerical scales or using different
numerical units. The highest data point per
variable is rescaled to the value 1 and the lowest
data point to the value zero, and all other data
points proportionally in between using the
following equation:
Xraw — mini

xnorm = - —
maxi — mini

The input variable data point, xraw, is
subtracted by the lowest value of xi (mini)
for the same variable. This is divisible by the
product of the maximum value of xi (maxi)
subtracted by mini, to produce xnorm where
i=variable value from 1 to n.

Following the above data preparation
phases, the final PDAI score was generated
by aggregating the six variable scores per
local authority. There are numerous means
of aggregation; however, this research opted
for the additive aggregation method due
to its simplicity and ease of interpretation
and replication.”® The final PDAI score was
normalised onto a 0 (lowest access) to 100
(highest access) scale for further simplicity
using the following equation, where xtotal is
the raw index score following aggregation.

xtotal — mini

PDAl = ——— %100
maxi — mini

Results

The PDAI comprised six input variables
(Table 1) and these individual standardised
components can be seen mapped in Figure 1.

The supply variables (number of dentists and
contracted UDAs, plus delivered UDAs which
is primarily supply-led), display considerable
variation. Higher proportions of dentists can
be found in the South East, despite there
being fewer contracted UDAs per 10,000
of the population, compared to other parts
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Number of Dentists in England, per Local Authority
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Fig.- 1 Map outputs for each standardised input variable.?>26.2728353637 \aps created in R (R Core Team, 2023). R: A Language and Environment
for Statistical Computing. R Foundation for Statistical Computing, Vienna, Austria. https://www.R-project.org/

of the country. Despite this, the percentage 10,000 of the population, excluding South  South West region compared to the rest of
of UDAs delivered is high. In contrast, the =~ Hams and Torridge. Interestingly, there is a  England; although, the overall delivery of
South West lacks the number of dentists per  higher number of contracted UDAs in the  UDAs is low. The local authorities located in
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Public Dental Access Scores in England, per Local Authority
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Fig. 2 Map output of the Public Dental Access Index scores in England, per local
authority.252627.28353637 Maps created in R (R Core Team, 2023). R: A Language and Environment
for Statistical Computing. R Foundation for Statistical Computing, Vienna, Austria. https://

www.R-project.org/

the North of England share a similar pattern,
albeit with better proportions. To the contrary,
the local authorities in the East of England
show low proportions across all categories,
with authorities closer to London indicating
improved proportions of dentists, contracted
and delivered UDAs. The local authorities
within London itself show higher numbers
of dentists relative to the population size;
although, the number of contracted UDAs
vary in size. Most of London achieves a higher
percentage of UDA delivery compared to other
local authorities in England.

The demand variables (income deprivation
scores and households with no car, plus
appointment success rate which is largely
demand-led) also display spatially varying
results. Appointment success rates across

England show that the majority of patients are
successful in obtaining a dental appointment
in a variety of locations in England, including
local authorities in Midlands and Cheshire,
West and South Yorkshire, Northumberland,
plus local authorities in the South East
surrounding London. Local authorities which
lack the same level of success can be found
within London itself, parts of Lincolnshire and
Cumbria, the majority of the East of England
and the entirety of the South West. Income
deprivation is more concentrated in local
authorities across Lancashire, Yorkshire, and
Lincolnshire, as well as in and around County
Durham. Outside of this trend, Birmingham,
certain local authorities in London and several
local authorities on the East of England coast,
South East and South West display higher
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levels of deprivation. Similarly, the majority
of households with no car are located in the
North of England, with the highest proportion
being in West and South Yorkshire, parts of
Lancashire and the North West. Outside of this
pattern, local authorities such as Birmingham,
the London boroughs and smaller cities, such
as Oxford and Cambridge, also see a higher
proportion of households without cars, but
for different reasons, given the provision and
historical use of public and other modes of
transport.

The six supply and demand variables
consolidate to create the PDAI, which is
presented in Figure 2. Local authorities are
scored based on access to fundamental dental
services and these scores are grouped into
one of five categories (quintiles) to aid map
interpretability.

Local authorities with the highest access
score (in the 70-100) bracket are primarily
located between the Midlands and West
Lancashire, as well as local authorities
surrounding the London region in the South
East of England. There are certain outliers
which show high levels of access compared to
the overall spatial trend in Lincoln, Fareham
and Havant.

Local authorities with the lowest levels
of access are located in London and across
the East and South West of England. Local
authorities in the North and North East
of England show a mix of moderate to
low access, with authorities such as North
Yorkshire, Northumberland, Calderdale and
Kirklees displaying scores of 62-70 compared
to Bradford, County Durham, Sunderland
and Cumberland with scores of 0-42. There
are some notable outliers for lower access in
both the East of England and South West,
with Broadland and South Hams showing
higher access scores of 62-70 compared to
surrounding areas.

The full results illustrated in Figure 2 are
available in tabular form and are included in
the paper repository.

Discussion

The holistic view of access to NHS dental
services in England, shown in Figure 2,
illustrates some standout insights. As a
whole, a higher level of access can be seen
in local authorities which are generally of
greater wealth and are not located in the
rural and coastal regions of England. In
particular, the South West and the East of
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England display some of the lowest access
scores, which correlates strongly with recent
reports of poor dental access in areas, such as
Bristol.* The PDATI also indicates that lower
scores are prevalent in England’s major cities.
This further highlights the local authorities
which need specific intervention in order to
improve overall dental access. The uniqueness
of this Index makes it difficult to find existing
indices to compare and contrast with, either
for additional insight or validation purposes.
However, when compared to the wider
literature attempting to understand dental
access, there are some notable similarities
and differences in results. For instance, the
higher levels of access in local authorities
which surround London largely differs from
the lower ‘realised access’ found by O "Connor
et al.’? based on delivered treatments. In
addition, a comparison between the PDAI
and the traffic light map produced by Jo et al.*
show similar variations in the assessment of
access in local authorities, such as the London
boroughs.

Table 2 and Table 3 indicate the best
and worst performing local authorities,
respectively, with regards to the PDAIL

On the whole, the PDAI presents results
which support the wider discourse on the
varying factors related to dental access and
dental health, but their interplay is important
to highlight. The South West of England, in
general, presents low dental access scores.
This is not solely influenced by a lack of dental
professionals. The number of contracted
UDAs is one of the highest per 10,000 in
the country outside of the major cities. This
suggests dentists in rural and coastal England
are being burdened with larger contracts to
meet the demands of their patients, which is
reflected in the percentage of UDAs delivered.
Subsequently, local authorities which are
more rural and costal look unattractive to
new graduates seeking employment and this
same pattern is driving the existing dentists
out as they try to avoid the stressful workload.

The lack of access identified within the
major cities in England (including London,
Birmingham, Manchester, Liverpool and
Leeds) is driven by various interconnected
factors. Excluding London and Leeds, the
supply variables do not present low values,
with higher contracted UDAs being awarded
and a large percentage of UDAs being
delivered. However, the demand variables
provide particularly low values, thus leading
to the lack of access in these local authorities,

Table 2 The top six local authorities for access to dental services, based on the PDAI

Local authority Public dental access score Public dental access rank
Chesterfield 100.00 1
Epsom and Ewell 99.69 2
Trafford 98.35 3
St Albans 95.51 4
East Hertfordshire 90.01 5
Warwick 89.19 6

Table 3 The bottom 6 local authorities for access to dental services, based on the PDAI

Local authority Public dental access score Public dental access rank
Breckland 0.00 294
Tower Hamlets 0.86 293
King's Lynn and West Norfolk 8.99 292
Hackney 10.11 291
Portsmouth 10.57 290
Newham 12.43 289

supporting claims made by Cheema and
Sabbah whereby socioeconomic factors are
of particular importance.?® Furthermore, in
such areas, higher populations and increased
levels of deprivation make the need for more
reactive (urgent) as opposed to preventive
(scheduled) care more likely, thus increasing
the number of appointment requests.
Additionally, not owning a car makes
transport to and from the dental practices
much more difficult in some locations,
particularly for the older person. In London,
the majority of boroughs have a sufficient
supply of dentists, but the lack of contracted
UDAs, in addition to the effect of the
demand variables seen in the other major
cities, contributes towards the low dental

aCcCess scores.

Conclusion

This research has presented a bespoke dental
access Index (the PDAI) combining a mix of
both demand and supply variables to score/
rank local authorities in England based on
perceived access to primary NHS dental
care. This builds on previous studies where
dental access has been assessed using only
standalone methods and variables.

The work has made use of accessible
sources of data, the selection of which was
driven by a thorough review of academic,

policy and related literature to understand
the primary factors influencing access to
care. The use of accessible datasets allows for
the Index to be replicated (for transparency)
and reproduced using new data when
available to benchmark and understand
change over time, including the influences
of any policy changes. The Index is likely to
be of use for integrated care boards exploring
specific interventions and commissioning,
with a view to improving patient access to
NHS dental services and recovering dental
access post COVID-19.

The work has highlighted local authorities
most in need of intervention and areas where
access is currently favourable. Areas scoring
poorly in the Index ought to be considered
for additional resource allocation, incentives
for dental professionals to provide care (and
relocate, as needed) and other short-term
measures to lessen the inequalities that
currently exists through improving supply.

Longer-term, this research suggests further
investigation into the interrelationships
between the demand and supply variables,
with a view to identifying cost-effective
actions that are not simply about providing
additional services or capacity. Working with
local government and planning authorities to
lessen the impact of certain demand variables
on the Index may be as impactful as investing
in additional dentists or dental contracts.
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Such demand-impacting initiatives may
include public education on the importance
of scheduled check-up appointments
(preventive care) to lessen the need for more
expensive and schedule-impacting emergency
and reactive care. Any low-cost investment in
this or similar initiatives is likely to be offset by
reduced demand on practice and emergency
care services when patients begin to display
distressing symptoms. Such investigative
work may also lead to an enhanced PDAI
whereby variables can be weighted based
on their importance, driven by intelligence
garnered from the sector.

The general failure to implement the
recommendation put forward by the National
Institute for Health and Care Excellence®
regarding the frequency of recall appointments
for ‘healthy’ patients is also not conducive
to improved access, despite a requirement
for dentists to declare such personalised
recommendations via FP17 forms.* Estimates
suggest that recalling healthy patients every
12 months (as opposed to six months, as is
generally the case now) would reduce demand
and consequently generate thousands more
appointments across the system. The results of
the PDAI and associated research presented
in this paper may prompt further debate on
the implementation of this guidance.

Understanding the interrelationships
between the supply and demand variables
provides the opportunity through which
overall access to care can be improved. Despite
what may be perceived, it is not simply the
case that additional provision of dentists or
delivered UDAs will improve access to the
desired levels. The demand variables also play
a very important role in the overall Index
score, and as such, area deprivation and travel/
transport to practice impact a patient’s need
and ability to access care.

While this research has focused exclusively
on access to fundamental NHS-run dental
care, it is important to acknowledge the role
of private dental care. Dentists providing
and patients accessing such care may impact
on both the supply of and demand for NHS
dentistry, particularly within less-deprived
communities where the uptake of private care
is known to be at its highest. Capturing such
information from within the public domain,
thus in-keeping with the remit of ensuring
the PDALI is both replicable and updatable, is
challenging but it does represent a means to
improve the Index for future iterations, subject
to data availability.
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