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Abstract

Patients with persistent orofacial pain (POFP) can go through complex care
pathways to receive a diagnosis and management, which can negatively impact their
pain. This study aimed to describe 44-year trends in attendances at Welsh medical
practices for POFP and establish the number of attendances per patient and
referrals associated with OFP and factors which may predict whether a patient is
referred. A retrospective observational study was completed using the nationwide
Secure Anonymised Information Linkage Databank of visits to general medical
practices in Wales (UK). Data were extracted using diagnostic codes (“Read
codes”). Orofacial and migraine Read codes were extracted between 1974 and
2017. Data were analysed using descriptive statistics, univariate, and multivariable
logistic regression. Over the 44-year period there were 468,827 POFP and migraine
diagnostic codes, accounting for 468,137 patient attendances, or 301,832 patients.
The overall attendance rate was 4.22 attendances per 1000 patient-years (95% CI
4.21-4.23). The attendance rate increased over the study period. Almost one-third
of patients (n=92,192, 30.54%) attended more than once over the study period and
15.83% attended more than once within a 12-month period. There were 20,103
referral codes which were associated with 8,183 patients, with over half these
patients being referred more than once. Odds of receiving a referral were highest in
females (OR 1.23; 95% Cl 1.17-1.29), in those living in rural locations (OR 1.17; 95%
Cl 1.12-1.22) and in the least deprived quintile (OR 1.39; 95% CI 1.29-1.48). Odds
also increased with increasing age (OR 1.03; 95% CI 1.03-1.03). The increasing
attendance may be explained by the increasing incidence of POFP within the

population. These patients can attend on a repeated basis and very few are



referred, however when they are this may occur multiple times, therefore, current

care pathways could be improved.

Introduction

Orofacial pain is one of the most common causes of persistent (also previously
known as chronic) pain (Breivik et al. 2006) affecting around 7% of the UK
population (Aggarwal et al. 2006). Persistent orofacial pain (POFP) encompasses
several conditions/disorders: temporomandibular disorders (TMD), persistent
idiopathic orofacial pain, burning mouth syndrome (BMS), post-traumatic trigeminal
neuropathic pain and trigeminal neuralgia (International Classification of Orofacial
Pain 2020). The most common is TMD (Maixner et al. 2011), a collective term for
musculoskeletal conditions involving pain and/or dysfunction in the muscles of
mastication, temporomandibular joint and associated structures (Leeuw et al. 2018).
Migraine can also present in the face and be considered a POFP diagnosis
(Headache Classification Subcommitee of the International Headache Society 2013;
International Classification of Orofacial Pain 2020) and can be comorbid with other
POFP diagnoses, e.g. TMD has 4-5 times the odds of comorbid migraine (Réus et
al. 2022). POFP also co-occurs with other persistent pain conditions, e.g. irritable
bowel syndrome, and may be part of a wider spectrum of pain disorders with

psychosocial comorbidity (Aggarwal et al. 2006).

POFP exerts substantial quality of life (Shueb et al. 2015) and economic impacts
(Durham et al. 2016; Breckons et al. 2018). Those experiencing POFP can present
to a range of healthcare professionals including general dental practitioners (GDPs)

and general medical practitioners (GMPs), being informally referred between the two



as well as being referred to multiple secondary care services (Breckons et al. 2017).
Evidence suggests that healthcare professionals find POFP difficult to
diagnose/manage (Peters et al. 2015), leading to complex care pathways for these
patients negatively impacting on their pain and long-term management (Durham et
al. 2010; Durham et al. 2021). Although attendances at GMPs for dental problems
has been investigated (Anderson et al. 1999; Cope et al. 2016; Currie et al. 2022),

attendances for POFP diagnoses has not.

The aim of this study was to describe 44-year trends in GMP attendances for POFP.
Specific objectives were to:
e Explore the number of attendances and sociodemographic factors of POFP
patients
e Establish the number of referrals associated with POFP as well as factors

which may predict referral.

Materials and Methods

The study details have been described in full elsewhere (Currie et al. 2022). In brief,
an observational study was completed using the General Practitioner (GP) dataset
within the Secure Anonymised Information Linkage (SAIL) Databank (Ford et al.
2009). SAIL is a national dataset comprising anonymised health and administrative
datasets from Wales with over 40 years of data on Welsh GMP attendances (“GP
dataset”). The GP dataset gave annual, cross-sectional data on patient attendances
for POFP for each of the 44 years. Approval was granted by the Health Information

Research Unit Information Governance Review Panel.



Data were identified and extracted by a SAIL analyst. At the time of data extraction,
the dataset covered 76.9% of GMP practices (further details available in appendix’s
narrative and Appendix Table 1). All patient attendances for POFP were included
between 1/Jan/74-31/Dec/17. ldentification of relevant attendances was with dental
and orofacial Read codes (version 2) (Appendix Table 2). Read codes are a clinical
terminology used in UK General Medical Practice based on medical terms. They
include/cross-reference all other widely used medical classifications and code details
of multiple demographics, investigations, therapeutics and operative treatments of
individual patients (Chisholm 1990). The reasoning for inclusion of the selected OFP
Read codes is given in the supplemental appendix. Acute dental pain Read codes
were excluded, however non-specific dental Read codes which could encompass
symptoms of POFP (e.g., persistent idiopathic dentoalvaolar pain being coded as
tooth symptoms) were included (Appendix Table 2). Read codes for migraine were
included to encompass both migraine as a potential POFP diagnosis, and as a

comparator against other diagnoses.

For each Read code the following covariates were extracted: patient ID, week of

birth (actual date of birth not provided due to data protection), gender, Welsh Index
of Multiple Deprivation (WIMD) quintile, Urban/Rural classification, attendance date.
WIMD is the official measure of relative deprivation (Welsh Government 2011), and
the Office for National Statistics Urban/Rural classification 2001 (Office for National
Statistics 2004) divides areas in urban and rural categories with further subdivisions
by sparsity (further details in appendix). Patient age was calculated using week of
birth (date of the Monday that occurred prior to, or on, their actual date of birth) and

attendance date. For each POFP attendance identified associated referral Read



codes were also included. Rate of attendance was calculated as number of
attendances over time and converted into attendance rates per 1000 patient-years

using the Welsh Demographic Service dataset (supplemental details in Appendix).

Data cleaning was undertaken prior to analysis with STATA v15 (Statacorp LP,
College Station, TX, USA) within the SAIL portal. To protect patients’ confidentiality,
counts less than five were not exported from the portal, therefore Read codes were
grouped into larger diagnostic groups (Appendix Table 2). Where regrouping was
not possible counts were denoted as “<5”, and the total number for that variable
adjusted to equal zero in subtotals. Read codes relating to non-specific dental
diagnoses/symptoms which could be suggestive of OFP (Appendix Table 2) were
grouped to form a “non-specific dental diagnosis” group. Data were analysed using
descriptive statistics, with data grouped to ensure that they were analysed as
independent observations to account for expected overlap among OFP complaints.
To examine predictors of being referred univariate and multivariable logistic
regression modelling was performed. The binary response variable was whether a
patient was referred or not, and whether a patient received more than one referral or
not over the study period. Explanatory variables were gender, age, WIMD,
urban/rural, and potential confounders and interactions between age, gender, WIMD
and urban/rural were assessed. Modelling was repeated with migraine excluded,
and with migraine only as a comparator. Regression modelling was repeated with
adjustments for any potential confounders and included in the final model where a

larger than 10% change was observed.

Results



Over the period studied, there were 468,827 POFP Read codes, accounting for
468,137 patient attendances, or 301,832 patients. The overall attendance rate was
4.22 attendances per 1000 patient-years (95% Cl 4.21-4.23), this reduced to 1.53
attendances per 1000 patient-years (95% Cl 1.52-1.54) when migraine was
excluded. Patients most commonly attended with migraine, followed by non-specific
dental diagnoses and TMD. The breakdown by diagnosis is given in Table 1. 5,508
(1.82%) patients had a diagnosis of both migraine and TMD over the time period

studied.

Patient attendances for POFP increased from 1988 to 2006 and then remained
relatively stable (Figure 1). Migraine was consistently the most common diagnosis.
All diagnoses demonstrated an increase in attendance rate over the study period
except for non-specific dental diagnoses which initially increased then declined

following 2012 (Figure 2).

Detailed patient demographics are given in Appendix Tables 3 and 4. Patients
tended to be female (71.66%) with a preponderance between 20-29 years (20.58%)
and 30-39 years (18.64%). The median patient age was 34.54 years. Patients were
more commonly from urban areas (65.92%) and relatively equally distributed

between WIMD quintiles (X? (4df, n=468,137)=32.39, p=0.996).

Almost one-third of patients (n=92,192, 30.54%) attended more than once over the
study period. 47,769 patients (15.83%) attended more than once within a 12-month

period. The breakdown of number of attendances over the period studied, and



within 12-months are in Table 2. The number of attendances for patients with a

diagnosis of both migraine and TMD is given in appendix Table 5.

There were 20,103 referral Read codes associated with POFP and migraine
diagnostic Read codes. These were associated with 8,183 patients, with over half
these patients being referred more than once (Table 3). Referral locations are given
in Appendix Table 6 and included a range of healthcare professionals across both
National Health Service (NHS) and private providers, as well as referral pathways for
suspected head and neck cancer. The number of referrals by diagnosis is given in

Appendix Tables 7 and 8.

Results of the full regression analysis are given in Appendix Tables 9-12. Female
patients were more likely to be referred for all diagnoses (OR 1.23; 95% CI 1.17-
1.29, p<0.0001) and increasing age had a slightly increased odds of referral for
POFP diagnoses (OR 1.03; 95% CI 1.03-1.03, p<0.0001, Appendix Tables 9 and
10), whereas increasing age had decreasing odds for migraine (Appendix Table 11).
The odds of being referred varied across WIMD quintiles with those in the least
deprived quintile having the greatest odds of being referred (OR 1.39; 95% CI 1.29-
1.48, p<0.0001). Referrals were also more likely in rural locations for POFP
diagnoses (OR 1.17; 95% Cl 1.12-1.22, p<0.0001), but less likely for migraine
diagnoses (OR 0.90, 95% CI 0.86-0.95, p<0.0001). Repeated referrals were
associated with similar demographics (Appendix Table 12) except for living in a rural
location which decreased the odds of receiving more than one referral (OR 0.86,
95% CIl 0.82-0.89, p<0.0001). Increasing number of attendances decreased the

odds of being referred (OR 0.88, 95% CI 0.87-0.89, p<0.0001). There was no



evidence of confounding within the multivariable regression modelling (Appendix

tables 9-11).

Discussion

Over the study period there was a large increase in patients seeking GMP care for
POFP. Attendances for all diagnoses increased, with the most pronounced increase
being migraine and TMD. Patients tended to be female, and almost one-third
attended more than once. Despite the number of attendances only a small proportion
of patients were recorded as being referred for their POFP. Factors associated with

being referred included being female, increasing age and patient location.

Limitations to this study include findings relying on accurate Read code reporting by
GMPs. There are no standard rules on coding in primary medical care (SAIL
Databank 2020), and GMP coding behaviour may therefore vary. Given the evidence
suggesting that GMPs find POFP difficult to diagnose, with lack of training of GMPs
in oral and dental diagnoses, there may be diagnostic errors which have translated
into coding errors, e.g. age breakdown for BMS (Appendix Table 4) having a large
younger demographic than expected. Additionally, some diagnoses may be
underestimated as, for example, migraine can be misdiagnosed as sinusitis and
TMD as otalgia (Kuttila et al. 2001), and some bias may have been introduced with
the inclusion of Read codes such as “Temporomandibular click” to ensure all POFP
attendances were captured. For this reason, the data presented by diagnosis should
be interpreted with caution and rather the data presented is best regarded as a
representation of overall burden of all POFP in primary medical care. In addition,

within the Read codes available it was not possible to break diagnoses into acute



and persistent diagnoses, therefore some patients who only attended once may
actually represent an acute OFP presentation (for example acute TMD). However,
given that OFP being present for more than 3 months significantly increases the
likelihood of care seeking (Macfarlane et al. 2003) this could equally represent
someone with a persistent presentation seeking care from their GMP for the first
time. A further limitation within the Read code classification is that diagnostic codes
do not match the diagnostic criteria used for OFP, therefore some attendances
included may not have pain e.g. non-painful TMD subtype. Finally, the actual
prevalence of orofacial pain in the Welsh general population over the study period is
unknown, it is therefore not possible to conclude whether changes observed are due
to changes in prevalence or care seeking behaviour. A strength of this study is the
large sample size over a long time period, meaning that issues with statistical power

were not a concern.

The increase in attendance rates for POFP could be explained by: increased
awareness or better reporting of POFP diagnoses; increasing NHS dental costs or
access issues driving patients to attend their GMP rather than GDP; increased
incidence of POFP. Given that by the end of the study period the rate of non-specific
dental Read codes was reducing, this could perhaps reflect an increase in GMPs’
confidence in diagnosing POFP. There is evidence, however, that the prevalence
and “chronification” of TMD is increasing (Hdggman-Henrikson et al. 2020), and this
could therefore represent an increase in number of patients seeking care as result of

this.

10



Patients tended to be female across all diagnoses, which is in keeping with the wider
literature on POFP and migraine (Macfarlane et al. 2002; Koopman et al. 2009). The
age groups at presentation are largely in keeping with the expected age range for
these diagnoses (Macfarlane et al. 2002; Koopman et al. 2009; Haggman-Henrikson
et al. 2020). Adolescents also attended almost as frequently as young adults with
TMD supporting the suggestion that development of TMD in adolescence indicates
an underlying vulnerability to musculoskeletal pain and increased likelihood of

developing persistent pain from TMD into young adulthood (LeResche et al. 2007).

Patients presented from across all quintiles of WIMD with no obvious social gradient
present. This is in contrast with patients presenting with acute dental pain, where
there is a clear social gradient with patients from the most deprived areas being
more likely to experience acute dental pain (Vargas et al. 2000; Steele et al. 2011;
Currie et al. 2022). Persistent painful conditions, such as migraine (Burch et al.
2021), also tend to exhibit a social gradient, however there is mixed evidence within
the POFP literature (Von Korff et al. 1988; Andersson et al. 1993; Goulet et al. 1995;
Aggarwal et al. 2003; Slade et al. 2013) and it is generally agreed that there is little
association between POFP and socioeconomic status. This finding therefore
supports the existing literature showing lack of social gradient for POFP, however is
in contrast with existing literature on migraine. This could be explained by some the
limitations of using WIMD in Wales where there are large rural areas where people
from the most deprived areas are more geographically dispersed and more

disproportionately affected by some deprivation indictors (Jones 2015).
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Most patients only attended their GMP once, however it is unknown whether they
had also attended elsewhere, for example other primary care services such as their
GDP, or secondary care services. Alternatively, these patients could reflect the 85%
of patients with persistent pain who do not need extensive treatment (Yekkalam and
Wanman 2016), and as such were managed successfully by the GMP with education
and self-management techniques. A proportion of patients attended on a repeated
basis, with some patients having over ten attendances. This may reflect the complex
care pathways these patients go through to receive a diagnosis and manage their
pain (Breckons et al. 2017). These repeated GMP attendances will be adding to the
already established economic impact of POFP (Durham et al. 2016), and highlights

the need to streamline POFP care pathways.

Despite the number of patients seeking care from their GMP only around 3% were
referred suggesting that GMPs may feel comfortable managing these diagnoses in
primary care, this contrasts with a much higher rate of referrals from GMPs for acute
dental pain presentations (Currie et al. 2022) which GMPs are unable to treat. This
low referral rate could contradict the previous report of GMPs feeling inadequately
equipped to manage POFP patients, however, could be in keeping with GMPs
feeling that they are obligated to treat these patients given they are able to manage
patients with other long-term chronic conditions (Peters et al. 2015). Alternatively,
these low referral numbers could suggest other factors such as lack of appropriate
specialist services to refer patients to, which could explain the number of private
referrals included. Another possibility is that these patients may have been referred
however an associated Read code not recorded, or, as previously reported

(Breckons et al. 2017), they may have been informally referred to another service,

12



such as their GDP. As discussed above, coding behaviour of GMPs is important to
consider, and perhaps where a patient receives an initial referral this may not be
considered important enough to code if it documented elsewhere (e.g. in a referral
letter), but the GMP may then be more likely to record subsequent referrals if patient
management is becoming more complex. Regardless of this, the low number of
referrals seen here, followed by the number of repeated referrals may not result in
the most optimal outcomes for patients with POFP. Firstly, given that a failure to
receive a diagnosis and appropriate management can lead to a worsening of
symptoms in these patients (Breckons et al. 2017) it could be argued that patients
should be referred earlier to ensure they receive this information and reassurance if
the GMP feels unable to do this. Secondly, this failure in early referral can also lead
to a breakdown in the doctor-patient relationship (Peters et al. 2015). This again
suggests that care provision and pathways for these patients need to be clarified and
improved. Better guidance for GMPs on decision-making in the management of
these patients and encouraging and directing referrals earlier are likely to improve

patient experience and outcome.

For patients who were referred, certain demographics were associated with a
referral. Female patients were significantly more likely to be referred. This could be
in keeping with the higher number of female patients experiencing POFP, or the fact
that female patients have a higher odds of being referred by GMPs for all conditions
(Olthof et al. 2019). An alternative explanation could relate to gender norms, with
males being less likely to seek care for pain (Keogh et al. 2000) therefore being
underrepresented. Patients presenting with POFP diagnoses tend to be young

adults or middle aged, which could explain why elderly patients had higher odds of

13



being referred if they presented with new onset facial pain which could indicate a
sinister underlying pathology. Adolescent patients presenting with OFP were the
least likely age group to be referred despite the increased risk of “chronification” in
these young patients (List et al. 2001). Patient location was also associated with
receiving a referral, with patients in rural areas being more likely to be referred for all
diagnoses except migraine. The reasons for this are unknown, however, this could
relate to dental access issues in rural areas for these patients if informal referrals
between GMPs and GDPs are not possible, resulting in a referral being made at an
earlier stage. This would be in keeping with the comparator of migraine whereby
living in a rural area was not a predictor of receiving a referral where dental access
would not influence GMPs’ decision-making, and the fact that repeated referrals
were less likely in rural areas. Finally, patients from the most deprived areas were
less likely to be referred, which given the equal spilt in presentations by WIMD could
indicate inequalities in being referred for specialist management which may warrant

further research.

In conclusion, an increasing number of patients are seeking care from their GMP for
POFP. These patients can attend on a repeated basis and very few are referred,
however when they are referred this may occur multiple times. Predictors of

receiving a referral for POFP include female gender, older age and patient location.
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Tables
Diagnosis No. Read No. Patient Attendance Rate/1000
Codes Attendances patient-years (95% CI)
n % n %
Migraine 298,665 | 63.70 | 298,552 | 63.77 | 2.69 (2.68-2.70)
TMD 57,800 |12.33 |57,419 |12.27 |0.52(0.52-0.52)
Trigeminal 19,741 | 4.21 19,698 | 4.21 0.18 (0.18-0.18)
neuralgia
BMS 8,291 1.77 8,275 1.77 0.07 (0.07-0.08)
Atypical facial | 7,383 1.57 7,343 1.57 0.07 (0.06-0.07)
pain
Post herpetic | 1,423 0.30 1,420 0.30 0.01 (0.01-0.01)
trigeminal
neuralgia
Trigeminal 32 0.01 32 0.01 0.0003 (0.0002-0.0004)
nerve injury
Non-specific 75,492 |16.10 |75,398 | 16.11 0.68 (0.68-0.69)
dental
diagnoses
All 468,827 | 100.00 | 468,137 | 100.00 | 4.22 (4.21-4.42)
Table 1: Breakdown of number of attendances by diagnosis during the 44-year study period 1974-2017.
Number of Within 12-months Over 44-year study period
Attendances | n % n %
1 254,063 84.17 209,640 69.46
2 31,551 10.45 53,232 17.64
3 8,663 2.87 19,044 6.31
4 3,317 1.10 8,591 2.85
5 1,607 0.53 4,404 1.46
6 932 0.31 2,420 0.80
7 531 0.18 1,465 0.49
8 326 0.11 871 0.29
9 218 0.07 585 0.19
10 or more 624 0.21 1,580 0.52
Total 301,832 100.00 301,832 100.00
Table 2: Number of attendances for POFP within 12-months and over the 44-year study period.
Number of Times Number of Patients Percentage
Referred
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1 3,923 47.94
2 1,599 19.54
3 915 11.18
4 601 7.34
5 372 4.55
6 259 3.17
7 185 2.26
8 87 1.06
9 153 1.87
10 or more 89 1.09

Table 3: Number of times patients were referred over the 44-year study period.

Figure Legends

Figure 1: Attendance rate for all patients with POFP diagnoses over the 44-year study period. Number of patients =
301,832

Figure 2: Attendance rate over the 44-year study period by POFP diagnosis. Number of patients = 301,832.
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