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most recent decade (2001‑2012).2,3 The rates of 
OPC are predicted to continue to rise rapidly to 
2025, while OCC rates are expected to exhibit 
a much slower increase.2,3 Males over 60 years 
of age and those living in the most deprived 
areas had the highest incidence rates of OCC 
and OPC.2

Guidance documents and regulatory bodies 
have an expectation that general dental practi‑
tioners will be able to promptly detect and refer 
patients with suspected oral cancerous lesions.4–6 
However, the explicit link to the relatively low 
(albeit increasing) rates of the disease have not 
yet been made. Early detection via opportunistic 
screening in dental practices could potentially 
decrease the impact of these trends.7,8 A recent 
review of the prospective evidence on oral 
cancer (OC) screening considered it feasible 
as oral cancer is frequently preceded by an 

Introduction

Oral cavity or ‘mouth’ cancer (OCC) and 
oropharyngeal or ‘throat’ cancer (OPC) col‑
lectively rank as the seventh most common 
cancers globally.1 In the United Kingdom, 
studies using population‑based cancer registry 
data reported that the incidence rates of OCC 
increased slowly between 1975‑2012, while 
rates of OPC exhibited a rapid surge in the 

Introduction  Despite the increasing burden of oral cancer (OC) – including oral cavity (OCC) and oropharyngeal cancer (OPC) 

– it remains a relatively low-volume disease in Scotland, with anecdotal evidence suggesting that dentists only see between one 

and two cases in their practising careers. Aims  To examine, for the first time on a population-basis via data linkage, whether 

early detection by general dental practices (GDP) is a realistic expectation by i) estimating the number of OC cases/year a 

dentist in Scotland may encounter over time, accounting for the deprivation level of practice location and dental registration/

attendance rates, and ii) assessing whether patients attended GDPs two years pre-diagnosis. Materials and methods  Scottish 

Cancer Registry data on all OC cases (2010-2012), published NHS Scotland dental workforce and registration/participation 

statistics, and individual patient data linked with NHS dental service activity were analysed. Results  Dentists were estimated 

to potentially encounter one case of OC every 10 years, OCC every 16.7 years, and OPC every 25 years. However, 53.7% of 

OC patients had made no dental contact two years pre-diagnosis. Conclusion  Strategies for early detection must consider the 

rarity of OC incidence and poor dental attendance patterns. These results highlight the importance of improving access and 

uptake of dental services among those at highest risk to increase the opportunities for early detection.

oral potentially malignant disorder (OPMD) 
and can thus be detected at an earlier (smaller) 
stage.9 However, there was insufficient evidence 
to support the introduction of a population‑
wide screening programme, and targeted 
opportunistic screening of high‑risk individuals 
(identified by smoking and alcohol behaviours), 
and it was considered a cost‑effective approach.7 
Examination of dental attendance patterns in 
Britain using national survey data, revealed 
that these high‑risk individuals were also the 
ones least likely to visit the dentist regularly, 
thus decreasing the opportunities for early 
detection.10,11

Similar concerns were raised in relation 
to general medical practitioners in England 
identifying childhood cancer, where it was 
estimated that a GP would see one case every 
twenty years.12
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Informs general dental practitioners that despite 
increasing rates of oral cancer, it is still a relatively 
low-volume disease in Scotland.

Highlights the need for early detection strategies in 
dental practices to recognise the rarity of the disease, 
as well as the importance of improving access and 
uptake of primary dental care services.

Demonstrates that a large proportion of those 
diagnosed with oral cancer did not have regular 
contact with GDPs.

Key points
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Currently, there are limited studies that 
have attempted to estimate the likelihood of 
a primary care dental practitioner encounter‑
ing a patient with OC. In the UK, anecdotal 
evidence suggests that dentists may encounter 
‘few, if any, cases of mouth cancer during their 
career’.13 A thorough literature search returned 
only one ‘Letter to the Editor’ where a simple 
estimate based on limited data suggested 
approximately one case per 10 dentists in 
the UK, and approximately 24 premalignant 
lesions in a year or, in other words, two OPMD 
cases a month.14

However, to the best of our knowledge, there 
are no studies that accurately estimate the dis‑
tribution of OC cases by the location of dental 
practices, nor take into consideration how 
these trends may vary with area‑based socio‑
economic deprivation. No studies have inves‑
tigated via linkage of large population datasets 
whether patients diagnosed with OC were 
registered or attended general dental practices 
(GDP) before diagnosis. Additionally, given 
the changing incidence of oral cancer noted 
previously, there are no recent estimates of the 
likelihood of a GDP encountering a patient 
with OC. As there are relatively low number of 
cases in Scotland, the feasibility of carrying out 
screening at the primary care level is unknown, 
and quantification of the number of cases a 
practitioner may expect to encounter per year 
may help us develop a better understanding of 
whether a more stratified or targeted approach 
is necessary. Research in this area will also help 
us understand the distribution of the burden 
of OC in Scotland and inform strategies for 
targeting training and future referral pathways.

Thus, the aims of this study were to utilise 
robust national data sources and the linkage 

potential of administrative data in Scotland to: 
i) estimate the number of OC cases a dentist 
may expect to encounter per year; ii) examine 
how these estimates may vary by the socioeco‑
nomic status of the practice location; and iii) 
determine the proportion of OC patients that 
had attended a GDP in the two years preceding 
diagnosis.

Materials and methods

Data and ethical approval
This study focused on all cases of OCC (defined 
as inner lip C00.3‑C00.9, other and unspecified 
parts of tongue C02, gum C03, floor of mouth 
C04, palate C05, and other and unspecified 
parts of mouth C06) and OPC (defined as base 
of tongue C01, lingual tonsil C2.4, tonsil C09, 
oropharynx C10, and pharynx C14) diagnosed 
between 2010 and 2012 and registered with the 
Scottish Cancer Registry.2 Additionally, the 
two subsites were also combined and examined 
as one OC grouping.

Socioeconomic status was measured using 
the small area‑based socioeconomic index, 
the Scottish Index of Multiple Deprivation 
(SIMD, 2009 version), which combines data 
from seven domains of deprivation including 
income, employment, education, housing, 
health, crime and geographical access.15 It is 
measured initially at the data‑zone (‘neigh‑
bourhood’) level and grouped into fifths of the 
population (where 1 = most deprived areas, 
5 = least deprived areas).

Data on the number of primary care dentists 
per year (2010 to 2012) per SIMD fifth were 
available from NHS National Services 
Scotland,16 and were used to calculate the 
mean number of dentists per SIMD fifth 

over the study period (from 2010 to 2012). In 
this study, primary care dentists were those 
working in the general dental services (GDS) 
including non‑salaried and salaried dentists, 
but excluded Community Dental Services, 
now known as the Public Dental Services in 
Scotland. Dental registration and participa‑
tion rates for 2012 were accessed from NHS 
Scotland online publications.18

Additionally, patients diagnosed with OC 
(2010‑2012) had their individual patient 
records anonymously linked to their MIDAS 
(Management Information and Dental 
Accounting System) NHS dental claims 
database records in the two years preceding 
diagnosis using the NHS Scotland unique ID 
‘CHI’ (Community Health Index) number. 
MIDAS data for the period 2008 to 2012 were 
collected, and treatment start dates (which 
included ‘check‑up’ appointments) were 
used as indicators of contact. The data were 
securely accessed and analysed within the 
NHS Scotland Safe Haven, managed by NHS 
National Services Scotland eDRIS (electronic 
Data Research and Innovation Service), using 
SAS 9.4.

Ethical approval was obtained from the 
University of Glasgow, College of Medical, 
Veterinary and Life Sciences Ethics 
Committee. Information Governance approval 
was obtained via the Public Benefit and Privacy 
Panel for Health and Social Care (PBPP), NHS 
National Services Scotland.

Statistical analysis
Initial data management included checking for 
missing variables and assessing the distribu‑
tion of cases and practitioners. The expected 
number of cases per dentist per year, based 
on the assumption that all cases were seen 
by a dentist, was calculated by dividing the 
mean number of cases by the mean number 
of dentists over the study period.
However, given that the whole population was 
not registered with an NHS dentist and only 
a proportion of those who were registered 
attended regularly, there is a possibility that 
this simple calculation was an overestimation. 
Therefore, registration and participation rates 
for each SIMD fifth were then  applied18 to 
obtain a more accurate estimate of the number 
of cases that a dentist would likely encounter 
per year.
Additionally, the linked dataset was used to 
assess the number and proportion of diagnosed 
cases that had contacted NHS dental services 
in the two years preceding OC diagnosis.

Table 1  Demographics of patients diagnosed with OC, OCC and OPC

Variable OCC (N,%) OPC (N,%) Oral cancer (N,%)

Sex

Male 646 (57.3) 634 (73.6) 1280 (64.4)

Female 481 (42.7) 227 (26.4) 708 (35.6)

SIMD

1 (Most deprived) 291 (25.8) 237 (27.5) 528 (26.6)

2 244 (21.7) 183 (21.3) 427 (21.5)

3 245 (21.7) 177 (20.6) 422 (21.2)

4 194 (17.2) 153 (17.8) 347 (17.5)

5 (Least deprived) 153 (13.6) 111 (12.9) 264 (13.3)

OCC: Oral cavity cancer; OPC: Oropharyngeal cancer; SIMD: Scottish Index of Multiple Deprivation 2009
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Results

This study included 1988 cases of OC over the 
3‑year period, of which 1127 were OCC and 
861 were OPC. Patient demographics have 
been shown in Table 1.

Under the assumption that all cases were 
seen by a dentist, the overall expected number 
of cases per dentist per year would be: 0.22 for 
OC (1 case every 4.5 years); 0.12 for OCC (1 
case every 8.3 years); and 0.09 for OPC (1 case 
every 11.1 years). Applying actual dental reg‑
istration and participation rates, the following 
estimates of the number of cases per dentist 
were obtained: 0.13 for OC (1 case every 7.7 
years); 0.07 for OCC (1 case every 14.3 years); 
and 0.05 for OPC (1 case every 20 years). No 
obvious pattern or relationship with depriva‑
tion fifths of the practice location was observed 
(Table 2).

A small difference in the number of cases 
(1%) was observed after data linkage, but this 
was considered to be too small to have signifi‑
cantly affected the results. Individual patient 
data linkage showed that most of the cases 
that were diagnosed between 2010 and 2012 
(OC: 53.7%, OCC: 50.9%, OPC: 57.1%) had 
no contact with an NHS primary care dentist 
in the two years preceding diagnosis (Table 3). 
There were limited inequalities observed in 
dental contacts, as follows: in SIMD 1 (most 
deprived), 54.9% (N = 357) of OC cases, 52.6% 
(N = 195) of OCC cases and 57.8% (N = 163) 
of OPC cases had no contact with a dentist in 
the two years preceding diagnosis, while the 
corresponding proportions in SIMD 5 (least 
deprived) were 52.1% (N = 741) of OC cases, 
57.3% (N  =  43) of OCC cases, and 46.3% 
(N = 31) of OPC cases (Table 3).

Applying these dental attendance propor‑
tions to calculate the numbers of years elapsed 
before a dentist would encounter one case, the 
results were seen to increase to be approxi‑
mately 10 years for OC, 16.7 years for OCC, 
and 25 years for OPC (Table 1).

Discussion

This is the first study that has attempted to accu‑
rately estimate the number of OCC and OPC 
cases that a primary care dentist may encounter 
over time, and assess the proportion of these 
patients that had attended a primary care 
dentist in Scotland in the two years preceding 
diagnosis. Our results showed that the majority 
of diagnosed cases had made no contact with a 
dentist in the two years before diagnosis, thus 

decreasing the opportunity for early detection 
drastically, which was in keeping with previous 
studies reporting that high‑risk groups were less 
likely to undergo regular dental check‑ups.10,11 
Upon application of these calculated attendance 
rates, the number of years that would elapse 
before a dentist would encounter one case was 
found to be 10 years for OC, 16.7 years for OCC, 
and 25 years for OPC.

If published registration and participation 
rates were applied instead, these numbers 
decreased to one OC case every 7.7 years, one 
OCC case every 14.3 years, and one OPC case 
every 20 years, suggesting that with greater 
efforts to fully engage with all patients, and to 
increase regular attendance rates, the potential 
detection rate could markedly increase. There 
was no obvious pattern or relationship with 
deprivation of the practice location. This is 
partly explained by the fact that although there 
are inequalities in access to NHS primary care 
services such as general medical practices in 
Scotland, the distribution of dental practices 
does not follow this pattern.17 Therefore, regis‑
tration rates do not exhibit the typical inequali‑
ties skew, although participation (attendance) 
rates are lower in the more deprived communi‑
ties.18 As a result, this offsets the higher rates 
of OC in deprived areas as they are distributed 
among the higher number of dentists in these 
same areas.

Several studies have employed similar 
methodologies to estimate the number of 
emergency events that a dentist would likely 
encounter per year.19–21 To our knowledge, no 
other studies have applied this methodology to 
estimate the time elapsed before a dentist would 
encounter an OC case. A simple calculation of 
the headline distribution of OC cases in relation 
to the location of dentists in the UK suggested 
there would be one case for every ten dentists.14

In this study, registration rates included all 
individuals in the general population who were 
registered with an NHS Dentist, while par‑
ticipation rates represented the proportion of 
registered patients who had contacted a GDS 
for either examination or treatment (or both) in 
the last two years.18 These published rates were 
used to obtain a more accurate estimation of the 
likelihood of a dentist encountering a patient 
with OC. Furthermore, our linkage study 
revealed that there was a large proportion of 
those patients who had not contacted a dentist 
in the previous two years, and applying these 
actual rates further reduced the likelihood of 
encountering a patient with oral cancer.

Another factor that ought to be taken into 

consideration when interpreting these results 
is that this study considered the deprivation 
status of the dental practices, and not that of the 
patients themselves, to calculate the number 
of cases per dentist. Our linkage study, on the 
other hand, considered the SIMD fifth of the 
patient’s area of residence to better elucidate if 
deprivation had any effect on their likelihood 
of attending a dentist. This, however, raises the 
possibility of an ecological fallacy as a patient 
who lives in a particular SIMD fifth may not 
necessarily attend a dental practice within the 
same SIMD fifth, just as the registration profile 
of a practice may not necessarily reflect the 
SIMD fifth his/her practice is located in.

The results of the examination of dental 
attendance patterns by subsite do not intend 
to ‘over‑burden’ general dental practitioners in 
Scotland by creating an expectation for early 
detection of oral cavity cancer and oropharyn‑
geal cancer separately. Instead, the purpose of 
this additional exploration by subsite was to 
examine the potential opportunities for early 
detection of the two subsites, and highlight 
the need for vigilance and awareness of 
certain signs and symptoms that could suggest 
involvement of a particular subsite (given that 
national guidance includes clinical, visual, and 
tactile examination plus symptom and sign 
recognition of both subsites).22 Despite OPC 
being the fastest rising cancer, our data shows 
that it still exhibits a relatively low incidence 
rates and number of cases, and the proportion 
of patients exhibiting regular dental attendance 
patterns was still lower (43%) than OCC, thus 
further reducing the opportunities for early 
detection.headcounts of dentists The main 
strengths of this study lie in the robust nature 
of the detailed, routinely collected administra‑
tive data used. The Scottish Cancer Registry 
data have been reported to exhibit high levels 
of accuracy, completeness, and reliability, par‑
ticularly in relation to diagnostic and treatment 
details and demographics.23–25 Registration/
participation rates are also highly accurate, as 
are data from the MIDAS database which is the 
payment system for NHS dental practitioners 
in Scotland and is, therefore, dependant on 
practitioners submitting claims for payment.

One data limitation of this study was that 
the headcounts of dentists were used for all 
calculations, and the whole‑time equivalents 
of each practitioner was unknown. It would be 
fair to assume that many of these practitioners 
were employed part‑time, and this may have 
affected the estimates of likely time to see a 
case. The second unknown limitation is in 
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relation to the accuracy and completeness of 
the data linkage. The CHI completeness and 
accuracy is very high (approximately 99%) on 
both the Scottish Cancer Registry and MIDAS. 
Therefore, records of OC patients that did not 
link to a dental record in MIDAS would be 
because they did not have a dental contact 
rather than because their CHI numbers did 
not match or that data linkage was unsuc‑
cessful. Thirdly, this study only considered 
NHS primary care dentists, and did not 
include those belonging to the private sector. 
However, a series of national Dental Workforce 
reviews showed that the private sector mainly 
attracted patients with higher incomes, rela‑
tively good oral health, and low future dental 
care needs, and only 17% of adults received 
private treatment only over a 12‑month period 
in  2012.26, 27 Moreover, the majority of the 
patients included in this study were from the 
most deprived areas of Scotland,2 suggesting 
that the non‑inclusion of private dentists in 
this study would be likely to have minimum 
impact on the results reported. Fourthly, the 
data were only available over a three‑year 
period, although the datasets had complete 
national coverage for this duration. Finally, 
despite the wealth of treatment code data, the 

MIDAS database had no diagnostic data on 
oral potentially malignant lesions, symptoms 
and signs of oral cancer, or any information 
related to referral (either urgent or routine). 
Nevertheless, the potential opportunities 
for early detection via contacts with dental 
services (either for check‑up or treatment) 
could still be robustly assessed.

Interpreting our estimates of the time for 
a dentist to encounter a patient with OC in 
relation to early detection has to be in the 
context of the current guidelines for early 
detection and referral of head and neck 
cancer (HNC) which suggest that identifica‑
tion of mucosal abnormalities require urgent 
referral.22,28 A recent systematic review and 
meta‑analysis found that the conversion rate, 
that is, the proportion of patients referred 
within two weeks who had OC was approxi‑
mately 10%, while the detection rate, that is, 
the proportion of patients with OC who had 
been referred under the two‑week rule was 
approximately 40% and increasing.29 This 
suggests that approximately 60% of patients 
with OC are referred out‑with the two‑week 
referral pathways. Moreover, there appears to 
be an increasing number of patients with head 
and neck conditions including OPMDs that 

are being referred, but fewer patients are being 
diagnosed with HNC.

Previous authors have noted that patients 
with OC do not present at general dental (or 
indeed medical) practices.30 Therefore, the 
question of whether early detection of OC is 
feasible has been raised, given the complex 
range of factors associated with referral 
pathways into care and definitive diagnosis 
and treatment. One major factor may be the 
fact that early OCC and OPC may be asympto‑
matic or cause subtle mucosal changes. Access 
to primary care dental or medical services 
may also be more difficult or limited among 
those at highest risk, that is, those from poorer 
socioeconomic circumstances or among 
older  groups.31 Other problems associated 
with early detection and referral delays include 
professional issues such as limited capability to 
undertake full clinical examination, training 
issues, or potential capacity issues (scheduling 
issues, payment etc.).32 To this complex mix of 
factors, we propose that the underlying burden 
of disease is an additional factor that needs 
careful consideration.

In conclusion, despite being a low volume 
cancer, these results show that the hitherto 
encountered anecdote that a dentist may come 

Table 3  Number and percentages of OC, OCC, and OPC cases (2010‑2012) who made contact with a GDS practitioner in the two years 
preceding diagnosis ‑ all Scotland by SIMD

Contact
SIMD (N,%) Total

1 
(Most deprived) 2 3 4 5 

(Least deprived)
Missing 

SIMD

OC

Yes 294 182 195 164 68
8

911

45.2 44.4 47.5 48.8 47.9 46.4

No 356 228 216 172 74
5

1051

54.7 55.6 52.6 51.2 52.1 53.6

Total 650 410 411 336 142 13 1962

OCC

Yes 175 112 118 103 32
4

544

47.4 47.9 49.8 55.1 42.7 49.1

No 194 122 119 84 43
2

564

52.6 52.1 50.2 44.9 57.3 50.9

Total 371 234 237 187 75 6 1,108

OPC

Yes 119 70 77 61 36
4

367

42.4 39.8 44.3 40.9 53.7 43.0

No 162 106 97 88 31
3

487

57.7 60.2 55.8 59.1 46.3 57.0

Total 282 177 175 149 67 7 854

OCC: Oral cavity cancer; OPC: Oropharyngeal cancer; SIMD: Scottish Index of Multiple Deprivation 2009
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across only two cases of OC in his/her lifetime 
is not quite true. Our original question ‘Is early 
detection of OC a realistic expectation?’ remains 
somewhat rhetorical. Our findings confirm 
that the rarity of the condition compounded by 
the lower attendance among those who were 
diagnosed with oral cancer will likely impact 
on the dentist’s ability to detect oral cancer early. 
It is worth reiterating that national guidelines 
do not expect general dental practitioners to 
make a diagnosis of oral cancer – but rather to 
identify sustained abnormalities and refer in a 
timely manner.22,28

Our findings indicate the importance of 
developing early detection strategies for 
primary care dental services that consider the 
changing patterns and rarity of the condition. 
Moreover, it is important to continue to work 
to develop and evaluate innovative strategies 
for dental services to reach out to those who do 
not attend regularly, to better network dental 
with and other primary care services, and to 
explore the possibility of early detection strate‑
gies in alternative settings.

Acknowledgements: The authors would like to thank 
David Brewster, Director of Scottish Cancer Registry, 
and Mark McCartney at eDRIS for facilitating data 
access and NHS Education for Scotland for funding 
this study.

1. International Agency for Research on Cancer. World Can-
cer Report. 2014. Lyon: IARC Press. Available at https://
www.iarc.fr/en/publications/pdfs-online/wcr/2003/
WorldCancerReport.pdf (accessed 27 July 2017).

2. Purkayastha M, McMahon A D, Gibson J, Conway D I. 
Trends of oral cavity, oropharyngeal and laryngeal 
cancer incidence in Scotland (1975–2012) – A socioeco-
nomic perspective. Oral Oncol 2016; 61: 70–75.

3. Louie K S, Mehanna H, Sasieni P. Trends in head and 
neck cancers in England from 1995 to 2011 and projec-
tions up to 2025. Oral Oncol 2015; 51: 341–348.

4. Scottish Intercollegiate Guidelines Network. Diagnosis 
and management of head and neck cancer: SIGN 
Guideline [90]. 2006. Edinburgh: Scottish Intercollegiate 

Guidelines Network. Available at https://www.uhb.nhs.
uk/Downloads/pdf/CancerPbDiagnosisHeadAndNeck-
Cancer.pdf (accessed 16 March 2018).

5. General Dental Council. The GDC’s recommended CPD 
topics. Available at https://www.gdc-uk.org/profession-
als/cpd/cpd-topics (accessed 16 March 2018).

6. Evans S. Dentist failed to spot oral cancer, GDC told. 
Dentistry 2012. Available at https://www.dentistry.
co.uk/2012/06/22/dentist-failed-spot-oral-cancer-gdc-
told/ (accessed 16 March 2018).

7. Speight P M, Palmer S, Moles D R et al. The cost-
effectiveness of screening for oral cancer in primary care. 
Southampton: NIHR Journal Library, 2006. Available 
at https://www.ncbi.nlm.nih.gov/books/NBK62316/ 
(accessed 18 August 2017).

8. Lim K, Moles D, Downer M, Speight P. Opportunistic 
screening for oral cancer and precancer in general dental 
practice: results of a demonstration study. Br Dent J 
2003; 194: 497–502.

9. Speight P M, Epstein J, Kujan O et al. Screening for oral 
cancer—a perspective from the Global Oral Cancer 
Forum. Oral Surg Oral Med Oral Pathol Oral Radiol 2017; 
123: 680–687.

10. Yusof Z M, Netuveli G, Ramli A, Sheiham A. Is oppor-
tunistic oral cancer screening by dentists feasible? An 
analysis of the patterns of dental attendance of a nation-
ally representative sample over 10 years. Oral Health 
Prev Dent 2006; 4: 165–171.

11. Netuveli G, Sheiham A, Watt R G. Does the ‘inverse 
screening law’ apply to oral cancer screening and regular 
dental check-ups? J Med Screen 2006; 13: 47–50.

12. Feltbower R, Lewis I, Picton S et al. Diagnosing child-
hood cancer in primary care – a realistic expectation? Br 
J Cancer 2004; 90: 1882–1884.

13. McCarthy A. Talking about mouth cancer is important. 
Cancer Research UK, 2016. Available at http://science-
blog.cancerresearchuk.org/2016/11/25/talking-about-
mouth-cancer-is-important/ (accessed 16 July 2017).

14. Ogden G R, Scully C, Warnakulasuriya S, Speight P. Oral 
cancer: Two cancer cases in a career? Br Dent J 2015; 
218: 439.

15. Donnelly R R. Scottish Index of Multiple Deprivation: 
2009 General Report. Edinburgh, UK: Office of the Chief 
Statistician (The Scottish Government).

16. ISD Scotland. NHS Scotland Workforce Information – 
Quarterly update of Staff in Post, Vacancies and Turnover 
at 31 March 2016. Information Services Division, NHS 
Scotland, 2016. Available at https://www.isdscotland.
org/Health-Topics/Workforce/Publications/2016-06-
07/2016-06-07-Workforce-Report.pdf (accessed 19 June 
2017).

17. Audit Scotland. Health inequalities in Scotland. Audit 
Scotland, 2012. Available at http://www.audit-scotland.
gov.uk/docs/health/2012/nr_121213_health_inequali-
ties.pdf (accessed 23 September 2016).

18. ISD Scotland. Dental Statistics – NHS Registration 
and Participation. Information Services Division, NHS 

Scotland, 2016. Available at https://www.isdscotland.
org/Health-Topics/Dental-Care/Publications/2016-01-
26/2016-01-26-Dental-Report.pdf (accessed 23 March 
2017).

19. Girdler N M, Smith D G. Prevalence of emergency events 
in British dental practice and emergency manage-
ment skills of British dentists. Resuscitation 1999; 41: 
159–167.

20. Fast T B, Martin M D, Ellis T M. Emergency preparedness: 
a survey of dental practitioners. J Am Dent Assoc 1986; 
112: 499–501.

21. Chapman P J. Medical emergencies in dental practice 
and choice of emergency drugs and equipment: A survey 
of Australian dentists. Aust Dent J 1997; 42: 103–108.

22. NHS Scotland. Scottish Cancer Referral Guidelines - Head 
and Neck Cancer. NHS Scotland, 2016. Available at 
http://www.cancerreferral.scot.nhs.uk/head-and-neck-
cancers (accessed 22 March 2017).

23. Brewster D, Crichton J, Muir C. How accurate are 
Scottish cancer registration data? Br J Cancer 1994; 70: 
954–959.

24. Brewster D H, Stockton D, Harvey J, Mackay M. Reli-
ability of cancer registration data in Scotland, 1997. Eur 
J Cancer 2002; 38: 414–417.

25. Brewster D H, Crichton J, Harvey J C, Dawson G. Com-
pleteness of case ascertainment in a Scottish regional 
cancer registry for the year 1992. Public Health 1997; 
111: 339–343.

26. NHS Education for Scotland. Dental Workforce Report. 
NHS Education for Scotland, 2012. Available: http://
www.nes.scot.nhs.uk/media/1554871/dental-work-
force-report-2012-final.pdf (accessed 22 September 
2017).

27. NHS Education for Scotland. An analysis of dental work-
force in Scotland. NHS Education for Scotland, 2008. 
Available at http://www.nes.scot.nhs.uk/education-
and-training/by-discipline/dentistry/dental-directorate/
resources/publications/an-analysis-of-dental-workforce-
in-scotland.aspx (accessed 18 September 2016).

28. National Institute for Health and Care Excellence: Head 
and neck cancers – recognition and referral. NICE, 2015. 
Available at https://cks.nice.org.uk/head-and-neck-
cancers-recognition-and-referral#!scenario (accessed 27 
June 2017).

29. Langton S, Siau D, Bankhead C. Two-week rule in head 
and neck cancer 2000–2014: a systematic review. Br 
J Oral Maxillofac Surg 2016; 54: 120–131.

30. Gómez I, Warnakulasuriya S, Varela-Centelles P I et al. 
Is early diagnosis of oral cancer a feasible objective? 
Who is to blame for diagnostic delay? Oral Dis 2010; 16: 
333–342.

31. Mercer S W, Watt G C M. The Inverse Care Law: Clinical 
Primary Care Encounters in Deprived and Affluent Areas 
of Scotland. Ann Fam Med 2007; 5: 503–510.

32. Güneri P, Epstein J B. Late stage diagnosis of oral cancer: 
Components and possible solutions. Oral Oncol 2014; 
50: 1131–1136.

RESEARCH

246 BRITISH DENTAL JOURNAL  |  VOLUME 225  NO. 3  |  AUGUST 10 2018

Official
 
journal

 
of

 
the

 
British

 
Dental

 
Association.


	Is detecting oral cancer in general dental practices a realistic expectation? A population-based study using population linked data in Scotland
	Abstract
	Introduction
	Aims
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials and methods
	Data and ethical approval
	Statistical analysis

	Results
	Discussion
	Acknowledgements
	References




