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Abstract

One-third of the UK population is composed of problem-oriented dental attenders, seeking dental care only when they have acute dental
pain or problems. Patients seek urgent dental care from a range of health care professionals, including general medical practitioners. This
study aimed to identify trends in dental attendance at Welsh medical practices over a 44-y period, specifically in relation to dental policy
change and factors associated with repeat attendance. A retrospective observational study was completed via the nationwide Secure
Anonymised Information Linkage (SAIL) Databank of visits to general medical practice in Wales. Read codes associated with dental
diagnoses were extracted for patients attending their general medical practitioner between 1974 and 2017. Data were analyzed with
descriptive statistics and univariate and multivariable logistic regression. Over the 44-y period, there were 439,361 dental Read codes,
accounting for 288,147 patient attendances. The overall attendance rate was 2.60 attendances per 1,000 patient-years (95% ClI, 2.59 to
2.61). The attendance rate was negligible through 1987 but increased sharply to 5.0per 1,000 patient-years in 2006 (95% ClI, 4.94 to
5.09) before almost halving to 2.6 per 1,000 in 2017 (95% Cl, 2.53 to 2.63) to a pattern that coincided with changes to National Health
Service policies. Overall 26,312 patients were repeat attenders and were associated with living in an area classified as urban and deprived
(odds ratio [OR], 1.22; 95% ClI, 1.19 to 1.25; P<0.0001) or rural (OR, 0.84; 95% ClI, 0.83 to 0.85; P<0.0001). Repeat attendance was
associated with greater odds of having received an antibiotic prescription (OR, 2.53; 95% ClI, 2.50 to 2.56; P<0.0001) but lower odds of
having been referred to another service (OR, 0.75; 95% ClI, 0.70 to 0.81; P<0.0001). Welsh patients’ reliance on medical care for dental
problems was influenced by social deprivation and health policy. This indicates that future interventions to discourage dental attendance at
medical practitioners should be targeted at those in the most deprived urban areas or rural areas. In addition, health policy may influence
attendance rates positively and negatively and should be considered in the future when decisions related to policy change are made.
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symptoms, perceptions of GMP scope of practice, comparative
ease of navigating medical and dental systems, previous dental
experiences, and willingness and ability to pay for treatment
(Bell et al. 2008; Cope et al. 2015; Cope, Butt, and Chestnutt
2018; Cope, Wood, et al. 2018). GMP guidance and legislation
within the United Kingdom highlights that presenting to GMPs

Introduction

One-third of UK adults do not seek routine dental care, instead
attending only with acute dental pain or dental problems
(Morris et al. 2011; Steele et al. 2011). This attendance pattern
is not exclusive to the United Kingdom, with global estimates
suggesting that just over half of dental patients see a dentist for
preventive or regular dental care (Reda et al. 2018). Patients
with acute dental pain present to a range of health care provid-
ers in addition to dentists (general dental practitioners [GDPs]):
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hospital emergency departments (Currie et al. 2017), pharma-
cists (Cohen, Bonito, et al. 2009), and general medical practi-
tioners (GMPs; Anderson et al. 1999; Cope et al. 2016).
Attendance at practitioners other than GDPs may not be the
most appropriate place for patients to seek dental care, with
operative dental treatment not being available resulting in
potentially inappropriate antibiotic prescriptions, direct, indi-
rect, and opportunity costs, as well as additional burden on
health care services (Cope, Wood, et al. 2018).

Patients may prefer to seek care dental care from a GMP
rather than a dentist for various reasons: interpretation of
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Introduction of free dental check-
ups to patients aged <25 y and
>60y in 2001

Introduction of a new NHS dental
contract in 2006 with loss of
patient registration and capitation
payments and introduction of a
new payment model for NHS den-
tists. In the same year, there was
also change in provision of dental
care in Wales, with responsibility
for providing care moved to local
health boards from individual
practices.

Introduction of NHS Direct Wales
in 2007, a free-to-use national tele-
phone service for advice and access
to nonemergency medical and den-
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Figure I. Rates of dental attendances over the period studied with key policy change dates labeled.

(1) Introduction of capitation payments in NHS dentistry. GDPs were remunerated for the number

of patients registered at their practices, resulting in an increase in patients registered as seeing a

GDRP. (2) Clawback of GDP fees due to overperformance from the changes in 1990. This led to a
dispute between GDPs and the Department of Health initiating access issues for NHS dentistry. (3)
Introduction of free dental check-ups to those <25 y and >60 y in Wales. (4) Introduction of a new
NHS dental contract with loss of patient registration and capitation payments and introduction of a new

The aims of this study were to
describe 44-y trends in dental GMP
attendances in Wales, specifically in
relation to dental policy change, and
to identify factors associated with
repeat attendance during the period.

payment model for NHS dentists, resulting in more dentists moving from the NHS to private dentistry.
Change in provision of dental care in Wales, with responsibility for providing care moved to local

health boards from individual practices. (5) Introduction of NHS Direct Wales, a free-to-use national
telephone service for advice and access to nonemergency medical and dental services. GDP, general

dental practitioner; NHS, National Health Service.

with dental complaints is inappropriate and patients should be
referred to a dentist or local emergency service (General
Practitioners Committee 2007). This means that an initial GMP
attendance for a dental problem may be justified if the patient
was unaware of this; however, during this appointment, a refer-
ral should be given to the patient, meaning that any subsequent
attendances for dental problems would be inappropriate.

The rate of dental attendances (calculated as an incidence
rate) at UK GMPs is 6.06 consultations per 1,000 patient-years
(Cope et al. 2016). While there are no recent comparable data
for Wales, in 1996 the rate was greater at 6.90 per 1,000 patient-
years (Anderson et al. 1999). The rate of dental visits at GMPs
varies by practice, with attendances as often as once a week to
once every few months (Cope et al. 2015).

Dental attendances at GMPs could vary in relation to policy
change. Within Wales, there have been several key policy
changes that may affect patients’ decisions on where to seek
dental care (Fig. 1):

e Introduction of capitation payments in NHS dentistry in
1990, where GDPs were remunerated for the number of
patients registered at their practices
Clawback of GDP fees in 1992 due to overperformance
from the changes in 1990

Materials and Methods

A retrospective observational study

was completed with the general prac-

titioner data set within the Secure
Anonymised Information Linkage (SAIL) Databank (Ford
et al. 2009; Lyons et al. 2009). SAIL is a national data set con-
sisting of anonymized health and administrative data sets from
the Welsh population, and it contains a “general practitioner
data set” beginning in 1974 with >40y of data on Welsh GMP
attendances. This gave annual cross-sectional data on patient
attendances for each of the 44y requested by the study team up
to 2017. Approval was granted by the Health Information
Research Unit’s Information Governance Review Panel.

Data were identified and extracted by a SAIL analyst. At
the time of data extraction, the data set covered 76.9% of
GMP practices. All patient attendances for dental problems
were included between January 1, 1974, and December 31,
2017. Identification of relevant patient attendances was
based on dental and orofacial Read codes (version 2;
Appendix Table 1). Read codes are a clinical terminology
used in general medical practice in the United Kingdom and
are based on medical terms. They include and cross-refer-
ence all of the other widely used medical classifications, and
they are used to code details of multiple demographics,
investigations, therapeutics, and operative treatments of
individual patients (Chisholm 1990). Read codes for chronic
orofacial pain were excluded.
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For each Read code identified, the following covariates
were extracted: patient ID, week of birth, gender, Welsh Index
of Multiple Deprivation (WIMD) quintile, urban/rural classifi-
cation, attendance date, and practice code. The WIMD is the
official measure of relative deprivation in areas of Wales
(Welsh Government 2011), and the 2001 urban/rural classifica-
tion of the Office for National Statistics (2004) divides areas
into urban and rural categories with subdivisions by sparsity
(details available in the Appendix). The WIMD quintile and
urban/rural classification for each patient attendance were pro-
vided by the SAIL team. Patient age was calculated by using
week of birth and attendance date, and practice codes were
used to calculate the number of dental patients per practice. For
each dental attendance identified, associated antibiotic and
referral Read codes were included to consider the impact of
appointment outcome on whether the patient reattended. A
complete list of referral and antibiotic Read codes is given in
Appendix Table 1.

Rate of dental attendance was calculated as the number of
attendances over time and converted into attendance rates per
1,000 patient-years per the Welsh Demographic Service data
set (methodological details available in the Appendix).
Denominator data were not available on patient location or age
through this data set; as such, rates were not calculated sepa-
rately for subgroups of age or location, and instead number of
attendances was used.

Repeat attendance was defined as >1 attendance by the
same patient in a 12-mo period, regardless of the practice
attended. This definition was based on the assumption that if
the first attendance was inappropriate, the GMP should have
advised the patient to seek dental care, and subsequent GMP
attendances that year would have been inappropriate.

Data cleaning was undertaken prior to analysis with Stata
15 (StataCorp LP) within the SAIL portal. To protect patients’
confidentiality, counts <5 were not exported from the portal,
therefore, Read codes were grouped into larger diagnostic
groups (Appendix Table 1). Where regrouping was not possi-
ble, counts were denoted as <5, and the total number for that
variable was adjusted. Read codes relating to nonspecific den-
tal diagnoses were grouped to form a “nonspecific dental diag-
nosis.” To examine predictors of repeat attendance, univariate
and multivariable logistic regression modeling was performed.
The binary response variable was whether a patient was a
repeat attender by 12-mo period. Explanatory variables were
gender, age, WIMD, urban/rural classification, antibiotic pre-
scription, referral, and potential confounders, and interactions
among age, gender, WIMD, and urban/rural were assessed.
Statistical significance was determined through likelihood
ratio tests. Stratified results are presented where a significant
interaction was present (for each level of the interaction vari-
able). For age, analysis was completed with categorical age
groups within the regression model, and a fractional polyno-
mial transformation was used for the continuous form.
Regression modeling was repeated with adjustments for any
potential confounders, which were included in the final model
where a >10% change was observed.

Results

Over the period studied, there were 439,361 Read codes associ-
ated with dental attendances at GMPs in Wales, accounting for
288,147 patient attendances, or 204,025 patients. The overall
attendance rate was 2.60 attendances per 1,000 patient-years
(95% CI, 2.59 to 2.61). The majority of patients attended once
(39.61%) or twice (39.25%) during the 44-y period. The most
common diagnoses were dental abscess (45.69%), nonspecific
dental Read codes (29.18%), and toothache (14.70%). Patients
tended to be from urban parts of Wales (59.55%), with overrepre-
sentation of low-quintile WIMD (24.29%, WIMD 1) as com-
pared with high-quintile WIMD (13.91%, WIMD 5). Detailed
patient demographics are given in Appendix Tables 2 and 3.

The attendance rate over the 44-y period is shown in Figure
1 (the associated 95% Cls are shown in Appendix Fig. 1). At
the peak of attendance in 2006, the rate was 5.01 attendances
per 1,000 patient-years (95% CI, 4.94 to 5.09). The sociode-
mographic distribution of patients also changed, with mean
patient age increasing from 20.80 to 42.09y. In terms of age
categories, attendances from all age groups increased initially,
although more markedly in those between 20 and 49y. From
2006, when overall attendance rates begin to decrease, the
number of patients aged <39y decreased immediately, whereas
the number of patients >40y decreased at a delayed rate (Fig.
2). Change in WIMD showed an increase across all WIMDs
initially but more markedly from the lower quintiles, as well as
a decrease from 2006 but with the lower quintiles still predom-
inating (Fig. 3).

There were 37,985 repeat attendances representing 26,312
patients (12.90%). Repeat attendances were most commonly
classified with a diagnosis of dental abscess (59.20%) or for an
antibiotic prescription (38.90%). Repeat attenders resided in
the most deprived and urban areas (Table 1).

Results of the full regression analysis is given in Appendix
Table 4. Repeat attendance was associated with living in the
most deprived areas: relative to the most deprived quintile, the
odds ratio (OR) for repeat attendance was 0.87 in the least
deprived quintile (95% CI, 0.86 to 0.89). Repeat attenders
were also less likely to be from urban locations (OR, 0.84; 95%
CI, 0.83 to 0.85; P<0.0001). Within multivariable logistic
regression, an interaction was noted between WIMD and rural-
ity (LR test: LR %*[4]=376.64, P<0.0001); the stratified anal-
ysis is shown in Table 2.

Increasing age up to 50 to 59y was associated with increas-
ing odds of being a repeat attender (Appendix Table 4). After
this, increasing age had decreasing odds of being a repeat
attender. Gender was not predictive of being a repeat attender
(OR, 0.99; 95% CI, 0.98 to 1.00; P=0.20).

Univariate analysis showed that prescription of an antibi-
otic on a first or subsequent visit increased the odds of being a
repeat attender >2-fold (OR, 2.53; 95% CI, 2.50 to 2.56;
P<0.0001), with 27.62% of initial appointments and 48.55%
of repeat attendances including a Read code for an antibiotic
prescription. Referral to another service decreased the odds of
being a repeat attender (OR, 0.75; 95% CI, 0.70 to 0.81;
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with changes in dental policy and
program delivery (Fig. 1). These
changes in attendance patterns were
more pronounced in certain patient
groups, such as those <40y old and
those from the most deprived areas of
Wales. A total of 12.90% of patients
were repeat attenders, and predictors
for this included living in rural loca-
tions or deprived and urban areas.
Appointment outcome was predictive
of repeat attendance, with an antibi-
otic prescription increasing repeat
attendance and a referral decreasing
attendance.

Limitations to this study include
findings heavily relying on accurate
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Figure 2. Ten-year age groups over the period studied. Solid lines indicate patient groups <39y, and

broken lines indicate patient groups >40y.

rules for recording clinical codes in
primary care do not exist (SAIL
Databank 2021). At the start of the
study period, there may have been
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lower numbers of practices with
computerized patient management
systems, and data for some patients
may be underrecorded. This has,
however, been taken into account by
use of attendance rates. Given the
large number of nonspecific dental
Read codes, it is possible that incor-
rect diagnostic Read codes could
have been used for dental patients.
These nonspecific dental Read codes
were, however, still labeled dental
diagnoses; therefore, the overall rates
presented are likely to be accurate.
There may, however, be bias within
the breakdown of specific dental
diagnoses, therefore we did not carry
out detailed analysis of individual
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Figure 3. Changes in Welsh Index of Multiple Deprivation over the period studied.

P<0.0001), with 0.80% of initial appointments and 0.50% of
repeat attendances with a referral Read code. There was no evi-
dence of confounding within the multivariable regression
modeling (Appendix Table 4).

Discussion

Over the period studied, there were large increases in the num-
bers of patients, followed by large decreases that coincided

the oral health status of the patient,
were not available to include in the
data set for analysis. This may have
introduced bias, and additional
research with these indicators would
be warranted. Use of WIMD for deprivation levels in rural
Wales has been criticized, as deprived people in these areas
tend to be more geographically dispersed and may be dispro-
portionately affected by some of the deprivation indicators
used in comparison with those living in urban areas (Jones
2015). This could mean that deprivation is still an indicator for
repeat attendance in rural areas but is not reflected in the model
due to the use of WIMD. Finally, the changes seen in
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Table I. WIMD and Urban/Rural Classification of Repeat Attenders.

No. %
WIMD quintile
| (most deprived) 6,442 24.48
5,504 20.92
3 6,170 23.45
4 4,804 18.26
5 (least deprived) 3,392 12.89
Urban/rural classification
Urban, less sparse 13,367 50.80

Urban, sparse 1,292 491
Town and fringe, less sparse 3,920 14.90
Town and fringe, sparse 2,068 7.86
Village, hamlet, and isolated dwellings; sparse 3,655 13.89
Village, hamlet, and isolated dwellings; less sparse 2,010 7.64

WIMD, Welsh Index of Multiple Deprivation.

attendance rates over the period studied may have been caused
by policy change, but investigating this further was not possi-
ble due to there being multiple policy changes, as well as
potential delays in their effect and geographic variation within
Wales. Again this is an area that warrants more research. A
strength of this study is the large sample size that was available
for analysis over a long period, meaning that issues with statis-
tical power were not a concern and external validity of the
study is increased.

Dental policy changes in Wales and the rest of the United
Kingdom may partly explain some of the changes observed
over time (Fig. 1). In 1990 changes were made to UK dental
services (National Health Service 1990) resulting in an increase
in GDP patient registration (Tickle 2012), which is unlikely to
explain the increase in attendances from 1990. However, addi-
tional contractual changes were made in 1992 leading to prob-
lems with dental access peaking by 2004 (Tickle 2012). This
could explain the increase from 1992. In 2001 Welsh policy
introduced free dental check-ups for patients aged <25 and
>60y (National Health Service 2006); this appears not to have
had an effect on dental GMP attendances, unless it had been
masked by dental access issues. In 2006, there was a UK-wide
NHS dental policy change (National Health Service 2005),
largely reported as encouraging GDPs to move from NHS to
private dental practice (Tickle 2012). This could have wors-
ened access problems, but this does not coincide with the atten-
dance rates observed, as from 2006 GMP dental attendances
started to decline. It may, however, partly explain some of the
increased attendances pre-2006 when GDPs became aware of
the planned contract change and began to move into the private
sector, but it is unlikely to fully explain the increased rates
observed. In 2006 in Wales, there was a change in responsibil-
ity for determining where new dental practices would be set up
and for urgent dental care provision (National Assembly for
Wales 2016). As a result, dental access was improved in more
deprived areas, and an increase in patients accessing urgent
dental care was seen (StatsWales 2019), which may explain the
reduced rate of attendances to GMPs. In 2007 NHS Direct
Wales was introduced as a free national telephone service for
nonemergency health care, but only some local health boards

Table 2. Stratified Analysis for WIMD and Urban/Rural Classification
for Repeat Attendance.

WIMD Odds Ratio 95% ClI
Urban®
| 1.22 1.19 to 1.25
2 1.20 1.67 to 1.23
3 I.14 I.1lto 1.18
4 1.06 1.03 to 1.09
5 1.00 (Reference) —
Rural®
| 1.08 1.04 to I.13
2 I.15 .12 to I.19
3 1.22 .19 to 1.26
4 .17 .13 to .21
5 1.00 (Reference) —

WIMD, Welsh Index of Multiple Deprivation.
For each odds ratio (Nos. | to 4): P < 0.0001.

adopted this for urgent dental care (Cope 2016). This could
partly explain the reduction in attendances, particularly in the
younger patients via an improvement in health literacy, as most
patients accessing this service are from younger age groups
(Welsh Ambulance Service NHS Trust 2019).

Change in attendance patterns was more pronounced in cer-
tain patient groups. The decrease in attendance rates from 2006
was initially observed in those <40y old. Attendances in
patients aged >70y appeared to remain stable with no obvious
decrease noted; therefore, this elderly group either could not
change their attendance behavior or were not willing to. Older
adults are more likely to have comorbidities for which they
would be regularly seeing their GMP and, as such, are more
likely to have established long-term doctor-patient relation-
ships, which may account for this. A sharper increase in atten-
dances from those in deprived areas was noted per the WIMD,
which may indicate an increase in oral health inequalities that
did not fully resolve by 2017. The decrease from 2006 appears
to affect the more deprived quintiles, with a more gradual
decrease in attendances noted from those in the less deprived
areas. This may indicate that whatever initiated the change in
attendance rate from 2006 had the biggest impact on younger
adults living in deprived areas.

Reasons why patients may seek dental care from a GMP
rather than a GDP are multifactorial. Patient self-reported rea-
sons include: understanding of symptoms, perceptions of the
scope of practice between the GMP and GDP, complexities and
unfamiliarity with dental care systems, availability of (urgent)
dental care, dental anxiety, dissatisfaction with previous dental
care, and willingness and ability to pay for dental treatment
(Cohen, Harris, et al. 2009; Cope, Butt, and Chestnutt 2018;
Cope, Wood, et al. 2018). GMP-reported views are as follows:
dental access or comparative ease of medical access, practitio-
ner preference, financial concerns, perceived need for antibiot-
ics, and referred or poorly differentiated pain (Cope et al.
2015). In addition, GMPs have reported seeing increases in
dental patients with disruption of local dental services and a
decrease when dental access or practice triaging systems are
improved or with health care signposting interventions (Cope
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et al. 2015). Although these reasons may explain why a patient
would choose to seek care from a GMP for dental pain rather
than a GDP, not all of them will explain the changes in atten-
dance patterns observed. For example, dental anxiety, dissatis-
faction with previous care, practitioner preference, and referred
or poorly differentiated pain are all unlikely to change on a
population level. In addition, although the ability to pay for
dental treatment may change, willingness to pay may not. The
remaining factors may cause population changes over time—
for example, if a policy change or a population-level interven-
tion is introduced.

Living in rural locations may make dental access challeng-
ing, where practices report difficulties in recruiting and retain-
ing dentists (Owen et al. 2019). In addition, people living in
rural areas are more likely to consider oral health as being less
important (Heaton et al. 2004) and not attend a dentist regu-
larly, but they are just as likely to seek care from their GMPs as
their urban counterparts (Khan et al. 2017).

Almost one-quarter of patients were from the most deprived
areas of Wales, and deprivation was a predictor of repeat atten-
dance in urban areas. The reasons why deprivation is associ-
ated with repeat attendance may include prevalence of dental
disease and pain (Steele et al. 2011), fewer seeking regular
dental care (Morris et al. 2011), increased prevalence of dental
anxiety (Nuttall et al. 2011), poorer health literacy (Serensen
etal. 2015), and poorer general health leading to more frequent
GMP care seeking (Dixon Woods et al. 2005). Frequent GMP
consultations for comorbidities will improve access and may
lead to better doctor-patient relationships, making dental care
seeking from a GMP more likely (Cope, Butt, and Chestnutt
2018). In addition, patients from deprived backgrounds are
given very little information on dental problems from their
GMP (Cohen, Harris, et al. 2009). They also have shorter con-
sultations, are less likely to be referred (Scott et al. 1996), and
are more likely to be given a prescription for an antibiotic
(Koller et al. 2013; Shallcross et al. 2017). Patients from
deprived areas are additionally more likely to seek dental care
from medical emergency departments (Currie et al. 2017);
therefore, nondental attendances are not exclusive to GMPs.

Patients who were not referred to another service were more
likely to become repeat attenders. If patients are unable to access
the dental care that they require, they may reattend their GMP
when their symptoms return or worsen. Prescription of an antibi-
otic was associated with repeat attendance, which has been
reported previously (Cope et al. 2016). This also encourages
repeat attendance for conditions such as throat and ear infections
where antibiotics would not routinely be indicated (Little et al.
1997; Williamson et al. 2006), and GMPs report this to encour-
age repeat dental attendance (Cope et al. 2015). However, in this
data set, the majority of subsequent attendances were for pre-
scription of antibiotics, which could indicate reverse causation,
with patients reattending when symptoms do not resolve, result-
ing in an antibiotic prescription.

The decrease in dental GMP attendances from 2006 is not
exclusive to Wales. Data analysis for the majority of England
and small parts of the remainder of the United Kingdom

revealed an increase in attendance rates between 2004 and
2008, followed by a decline to 2013 (Cope et al. 2016). This
raises the possibility that the decrease noted in Wales is part
of a UK-wide decrease, but long-term studies within the
United Kingdom are required to establish this. Previous den-
tal GMP attendance rates in Wales were reported as being
higher at 6.90per 1,000 patient-years in 1996 (Anderson
et al. 1999). This can be explained by the size of the SAIL
data set at the time of analysis and inclusion of all orofacial
and chronic orofacial pain Read codes, such as diseases of the
salivary glands and temporomandibular disorders. In 1996,
the SAIL data set covered only 0.3% of GMP practices in
Wales; however, for this study it covered almost 80%. This
includes addition of retrospective data once a practice begins
to submit data to SAIL.

In conclusion, policy change may have an impact on dental
patient attendances at GMPs, and predictors of repeat atten-
dance include living in urban and deprived or rural areas, as
well as the attendance outcome.
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