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Abstract:

Background 
Medical Emergency Departments (MED) are under increasing pressure in the UK with suggestions that unnecessary attendances to MED, which may include dental problems, are to blame.

Objectives
The aim of this cross-sectional study was to examine the period prevalence of under 16-year-olds attendance to Medical Emergency Departments (MED) with oral and dental problems over a 5-year period and investigate reason for attendance. This cross-sectional study was carried out as part of a service evaluation at the Newcastle upon Tyne Hospitals NHS Foundation Trust. 

Methods 
Retrospective data were collected between 1 January 2012 and 31 December 2016 from the MED database using coding and a free text search of all paediatric attendances. The data were then analysed using descriptive statistics.

Results
Over the 5-year period 135,760 under 16s attended the MED. Of these 868 (0.6%) attended for dental problems. The most common dental reason for attendance were as follows: Candida accounted for 22.6% of the 0-5-year-olds; dental trauma accounted for 29.5% of 6-11-year-olds; and mandibular fractures accounted for 18.9% of the 12-16-year-olds. Of those who attended the MED for dental problems 28.5% resided in areas with an Index of Multiple Deprivation decile of 1, the areas of highest deprivation in the UK.

Conclusion
Many of the diagnoses may have been appropriately managed elsewhere in the community, which may result in improved treatment provision and tailored care pathways, as well as reducing strain on the MED.  Further research is needed to investigate why patients attend MED with dental problems.

Introduction:

Under-16-year-olds living in the UK suffer with high rates of extensive dental decay and associated issues1. Dental problems in under 16 year olds if not treated appropriately may contribute to missed schooling, lack of concentration and sleep loss due to associated symptoms2. In addition to this dental decay is one of the major reasons for elective hospital admittance in those aged 5-9 years old in England and Scotland3. 

The Child Dental Health Survey (CDHS) conducted nationally every 10 years aims to identify and track patterns of dental disease in the U.K. in order to facilitate improvements. Although there have been many positive changes through the years, the most recent CDHS found that 6% of 5 year olds reported never having attended a General Dental Practitioner (GDP) with over one third not attending for their first visit until after their third birthday 1. There are also a number of patients who only attend a GDP when having problems: 5% of 5-year-olds and 7% of 15-year olds1.

The parents of paediatric patients who are not registered with a GDP may seek advice and treatment for dental problems from other healthcare professionals such as general medical practitioners (GMP), medical emergency departments (MED), and/or pharmacists4,5. These healthcare professionals/services may be able to provide analgesics, advice, or if appropriate, prescribe a course of antibiotics.  Unfortunately, in most cases these are only temporary measures that alleviate the acute symptoms.  This is likely to delay the appropriate long-term treatments such as caries removal, pulp extirpation or tooth extraction that are required and could be provided effectively by a GDP in primary care. Incomplete treatment in an emergency setting or unmanaged underlying dental disease leads to repeat attendance and creates a substantial economic strain on healthcare systems6.

There are three types of MED in the UK, these are: consultant led 24-hour services known as type 1; consultant led single specialty services known as type 2; type 3 which are doctor or nurse led and include minor injury units and walk in centres7. In England in 2015-2016 there were 20.5 million attendances to the 256 MED services ranging from type 1 to type 38,9. Of these 0.1% (n=12,247) of attendees required dental investigation and treatment9.  It is suggested that MED doctors have less dental knowledge compared to dentists and therefore patients attending with dental problems may receive less appropriate treatment than if they visited their GDP5. In addition non-emergency dental-related attendances would only add to the current strain evident on the U.K.’s MED.  Certain dental-related MED attendances are merited, for example a septic patient with a facial swelling, mandibular dislocation or a fracture of the facial bones.  These problems may be triaged and assessed by a member of the Oral Maxillofacial Surgery (OMFS) team, however, immediate onsite OMFS cover is not always available in every MED across the UK5,10.   

The inappropriate use of emergency services for dental related problems extends beyond the UK11-15. MED departments internationally are seeing high volumes of attendances for non-traumatic dental problems, often caused by dental caries and are frequently managed in the emergency setting with pain relief or antibiotics11,12,13.  Overall attendances appear to be independent of the healthcare systems adopted in each country with both insurance based and publically funded systems showing similar rising rates of attendances for non-emergency dental problems over the past 20 years 11,12,14,15,16. 

However there is limited data to highlight the attendance of under-16 year-olds to MED10,17. The aim of this cross-sectional study was to examine the period prevalence of under 16-year-olds to MED with oral and dental problems over a 5-year period and investigate the reason for their attendance.
Materials and methods:

This cross sectional analysis forms part of a service evaluation carried out in and registered with the Newcastle upon Tyne Hospitals NHS Foundation Trust, England. 

All attendances to the MED are recorded electronically via FirstNet*, a reporting and documentation network. The basic data set for each patient under 16 years old includes Hospital ID number, age, date of birth, sex, address, telephone number, General Medical Practitioner, school and next of kin. Following assessment the diagnosis, treatment and deposition is also recorded. Members of staff on the MED code each attendance with a diagnosis and treatment code. Medical notes are also entered and these can be searched using free text.

Anonymous data from the MED at the Royal Victoria Infirmary, Newcastle were collected over a 5-year period from 1 January 2012 to 31 December 2016. The data were collected via a database search of under-16-year-old patient attendance using free text search and the 10th revision of the International Statistical Classification of Diseases and Related Health Problems (ICD-10)18. The free text search gathered information on patients with any diagnosis with the following terms within it: oral, dental, tooth, teeth, maxfacs, jaw, mandibular, caries, cavity, and any other dental/oral related text including short forms. Ethical approval was not needed, as data was anonymous.

Demographic data collected from the MED included age, gender, and postcode. Postcode was used to determine the index of multiple deprivation (IMD) decile and rank. The index of multiple deprivation rank is an official measure of relative levels of deprivation in areas of England. In 2015 32,844 areas of England were ranked from 1 (most deprived area) to 32,844 (least deprived area) based on multiple contributing factors and scored against standardised criteria. Deprivation deciles are calculated by separating the areas into 10 equal groups with 1 being the most deprived 10% of areas in England and 10 being the least deprived 10%19,20. 
Analysis and descriptive statistics were carried out in Excel**. The data were tabulated into three different age groups, 0-5, 6-11, 12-16 and by diagnosis. Patients who were admitted were considered as an appropriate and justifiable attendance to the MED as were patients with swellings, mandibular fractures and dislocations.  All other outcomes were classified as having a dental problem that could have been assessed and managed in primary (non-specialist, community-based) care.

In order to allow comparison, the same process was followed for diagnoses of ‘ear-ache’ and ‘conjunctivitis’ as these diagnoses were considered of a similar level of justification for attendance to the MED as dental problems and may have been more appropriately managed in a different environment.

* Firstnet, Cerner Corporation, 2016, 2800 Rockcreek Parkway, North Kansas City, Missouri, U.S.A
** Excel, Microsoft Office 2011, Washington, USA


Results: 

Over the five-year-period there were 868 attendances to the MED by under-16-year-olds for oral and dental related problems. Attendance for oral and dental related problems accounted for 0.6% of all under-16-year-olds’ attendances to this MED (n=135,760). In comparison, diagnoses of earache accounted for 0.5% and conjunctivitis slightly higher at 0.9%. Table 1 shows the number of attendances for dental problems, earache and conjunctivitis over the 5-year period examined as well as total attendances of under 16-year-olds to the MED.

Of the patients who attended 51.8% were in the 0-5 years-age category, 29.3% aged 6-11 and 18.9% 12-16 years-old. There were marginally more male patients (54.4%) than female patients (45.6%) attending. Over the 5 years there were six repeat attendances in the 0-5-age category, one in the 6-11 and 5 in the 12-16-age category. 

Table 2 shows diagnosis and disposition of attendance to the MED. The most common single diagnosis was candidiasis with 107 patients being diagnosed, accounting for 12.3% of total attendance to the MED for dental problems over the 5-year period. The most common outcome across all age groups following attendance to the MED were discharge with no GMP or no follow up, 58% (n=500), suggesting these may be inappropriate reasons for attendance at MED or could have been better cared for in a different setting.

Attendance by Index of Multiple Deprivation (IMD) decile is shown in Figure 1. This illustrates that over 40% of attendees were patients living in the two most deprived deciles in England. 28.5% resided in areas with an IMD decile of 1; this is within the top 10% of highest levels of deprivation in the country. Of the data collected 10 postcodes could not be matched to an IMD.
21% (685) of all attendances were categorized as appropriate reasons for attendance to MED. Table 3 shows the number and percentage of categorised appropriate attendances to MED in each age group against IMD decile.

Discussion 

This study shows over the 5-year period examined, 0.6% (n=868) of under 16-year-old attendance to this MED was for dental problems. Of these only 21% (n=183) were classified as appropriate attendances to MED, as these patients were either admitted as inpatients, or diagnosed with swellings and/or fractured or dislocated mandibles. The other 79% (n=685) had classified inappropriate attendances to the MED and these patients could potentially have been more appropriately managed in a different setting, such as at the GDP. 

Recent hospital statistics reported nationally in 2015-2016 0.1% (n=12,247) of attendances to MEDs required dental investigation and treatment9. There have been multiple studies at different MEDs in the UK highlighting prevalence and reasons for attendance. All show a general rise in attendance rate, which is also seen in this study. A cluster analysis performed in 2017 found increasing attendance of under 16-year-olds to MED’s for dental problems compared with data from 200416. They found similar to the results of this study that those attending with non-traumatic diagnoses tended to be from more deprived areas, thus highlighting possible inequalities in oral health. In addition those who attended with non-traumatic diagnoses often had a delayed presentation of more than 24 hours from onset of symptoms and tended to be prescribed medication rather than being referred to an appropriate health care professional such as a GDP to carry out definite treatment16. Currie et al21, looked at all patient attendance to the MED. They found 0.8% (n=2,821) of attendances for dental problems over the 3-year period examined. The most common reason for attendance was ‘dental unspecified’ (24%) followed by ‘dental abscess’ (20%) and ‘toothache’ (13%)21. They concluded by suggesting MED ‘may not be the most appropriate place for these patients to attend, in terms of health, care pathways and also for economic reasons’21. In addition to MEDs, pharmacies are seeing high numbers of patients attending with dental complaints. Muirhead et al22 found of those aged 0-19 attending pharmacists in London, 4,425 (65%) sought medications for oral pain and of those only 30% (1,348) had seen a dentist prior to their pharmacy visit. They concluded to state “Children’s inappropriate contact with multiple health services when they have oral pain adds significant costs to the NHS”22. 


Many of the diagnoses identified in our study could have been managed more effectively elsewhere. Previous studies in the UK have shown inconsistencies in ability of emergency doctors to effectively diagnose and appropriately manage dental problems14, 18. Irrespective of this perceived lack of knowledge, many of these patients are likely to receive more appropriate diagnoses, treatment and a tailored care pathway within a dental setting by a GDP, rather than simply symptomatic short-term relief at an MED. Many of the patients attending with dental trauma or caries were discharged with no follow up, however, dental trauma requires appropriate follow up by a GDP and possible further treatment. Davis et al6 and Lee et al11, suggested incomplete treatment in an emergency setting or untreated underlying disease may lead to repeat attendance to emergency services for dental problems. Attendance to a GDP with these diagnoses is therefore important as it reduces the number of less justified attendances to MED as well as being a better use of health care resources. It is important MEDs are appropriately signposting these patients to seek care with their GDP following initial attendance. 

Poor attendance to a GDP may act as a barrier to accessing appropriate services. For those registered with a GDP, parental anxiety, poor attendance or past experiences of a challenging consultation are likely to be the main reasons for not attending a GDP23. It was unsurprising over 50% of the attendees were in the 0-5 age category, as this is the age category that is least likely to have attended a GDP, according to the CDHS1. It may be that some patients had attempted to contact their own GDP but were told an emergency appointment was unavailable that day.  In these cases, the parents may have felt it necessary to attend the MED for resolution of their child’s acute problems. A study carried out in Glasgow found that 24% of those attending the MED with dental problems had apparently been unsuccessful at attempting to attend their own GDP14. 

Patients residing in more deprived areas are associated with lower education, lower health literacy, high levels of dental disease and other health care inequalities24-26. The RVI supplies Newcastle Upon Tyne, North Tyneside and Gateshead local authorities. However, a small proportion of those attending may live in other local authorities.  Table 4 shows the percentage in each IMD quintile of those attending the MED compared to the population it supplies27. Overall there were a higher proportion of attendances from patients living in more deprived areas observed in our cohort when compared with the population. Table 3 shows these patients were more inclined to attend with inappropriate diagnoses compared to those living in less deprived areas. This suggests patients and parents from more deprived backgrounds may be more likely to attend inappropriate services; this may be due to a number of factors.

Non-engagement with a GDP at a young age means the child will not receive the many benefits of dental appointments including acclimatisation, evidence-based prevention and education of both the child and parent, not to mention treatment and appropriate referral where necessary28.  It is therefore important to improve not only the uptake of dental services but also the understanding of appropriate use of health services. Reasons for attendance to MEDs by paediatric patients for dental problems requires further research. There are many factors and possible barriers to consider, such as, availability of primary services including out of hours, geographical constraints as well as education and understanding of appropriate services. Further research is required to highlight possible changes to implement in the future to encourage better utilisation of more appropriate health care services. This may be with the use of appropriate referral pathways from MED’s, enhanced prevention to reduce the prevalence of dental disease, patient education as well as utilisation of dental therapists and 24 hour dental services13,15,29. These together could help target the high numbers of attendance for dental problems and aim to reduce the strain on MED. 

This study was only conducted at one MED and therefore we cannot assume similar findings would be seen at different MEDs across the rest of the UK. However, findings from previous studies such as Marshman et al16 and Dorfman et al30 found a similar prevalence and confirm this is both a national and international issue. 

The main limitations of this study, also found by Currie et al21, lies within the coding system used to identify diagnoses. Only one code is used per patient, and this together with the possibility of inappropriate diagnoses due to lack of dental knowledge may lead to poor representation of reason for attendance to the MED. For example, a number of patients were admitted following a diagnosis of a broken tooth. This would not normally require admission, however, it is likely there may have been other associated injuries which did require further treatment for example broken tooth may be present as part of a larger poly trauma. The limitations of coding may also reduce the apparent prevalence of disease, for example in this study only 1.8% were diagnoses with dental caries. This seems low, as dental caries is a major cause of pain and tooth extraction in England and Scotland3. There was however a higher percentage, 19%, diagnosed with toothache or swelling which is likely to occur as a result of gross caries which if diagnosed as caries would contribute to the apparent prevalence of disease.

A further limitation is how patients were categorised as appropriate or inappropriate. Following discussion with the research team it was decided all patients who required admission, presented with a swelling or sustained mandibular fractures or dislocations were identified as an appropriate attendance, as it is clear these patients were likely to require emergency attention that goes beyond the provision of care in a primary care setting.  It is appreciated that some swellings could be managed in primary care but without the additional details of the presentation and diagnosis of each encounter, this could not be easily determined.

This study provides an insight into attendance patterns of under-16-year olds with dental problems. Reasons for attendance to MED rather than other dental services are currently unknown and require further research, as does the true economic impact of unjustified attendance to MEDs. Therefore further economic analysis and studies in different locations within the UK with different levels of access to MED should be carried out. If reasons for attendance to MED rather than dental services can be identified then changes may be possible to encourage attendance to more appropriate services leading to a more efficient use of health care resources in the future. 


Conclusion:

Attendance of under-16-year-olds to MED for dental problems accounted for 0.6% (n=868) of total MED attendances examined over a 5-year period. Many of these attendances may have been more appropriately managed in a primary care setting by their GDP. Reason for attendance to MED rather than primary care services requires further research to facilitate a change in the current use of services and improve efficiency and reduce economic strains. 
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Table 1. Number of under 16-year-olds attending the MED with dental problems, earache and conjunctivitis (total attendance=135,760).

	Year
	Age group
(n=total attendance)
	Earache % of attendance (n)
	Conjunctivitis % of attendance (n)
	Dental % of attendance (n)

	2012
	0-5 years (n=13,654)
	0.5 (64)
	 0.9127)
	0.5 (65)

	
	6-11 years (n=5,182)
	0.3 (15)
	0.9 (46)
	1.0 (50)

	
	12-16 years (n=5,518)
	0.1 (8)
	0.9 (51)
	0.6 (33)

	
	Total 0-16 years (n=24,354)
	0.3 (87)
	0.9 (224)
	0.6 (148)


	2013
	0-5 years (n=13,988)
	0.6 (87)
	1.1 (150)
	0.6 (87)

	
	6-11 years (n=5,094)
	0.4 (18)
	1.7 (89)
	0.7 (35)

	
	12-15 years (n=5,332)
	0.3 (15)
	1.2 (64)
	0.5 (25)

	
	Total 0-15 years (n=24,414)
	0.5 (120)
	1.2 (303)
	0.6 (147)

	2014
	0-5 years (n=14,820)
	0.8 (117) 
	1.2 (172)
	0.7 (98)

	
	6-11 years (n=5,589)
	0.6 (36)
	1.8 (101)
	1.1 (62)

	
	12-16 years (n=5,587)
	0.2 (9)
	1.3 (72)
	0.5 (27)

	
	Total 0-16 years (n=25,996)
	0.6 (162)
	1.3 (303)
	0.7 (187)

	2015
	0-5 years (n=15,926)
	0.7 (118) 
	1.0 (158)
	0.5(85)

	
	6-11 years (n=6,200)
	0.6 (38)
	1.3 (78)
	0.7(42)

	
	12-16 years (n=5,841)
	0.3 (17)
	0.9 (54)
	0.5 (28)

	
	Total 0-16 years (n=27,976)
	0.6 (173)
	1.0 (289)
	0.6 (155

	2016
	0-5 years (n=19,453)
	0.6 (120)
	0.5 (89)
	0.6 (115)

	
	6-11 years (n=7,248)
	0.5 (34)
	0.2 (13)
	0.9 (65)

	
	12-16 years (n=6,458)
	0.2 (16)
	0.1(6)
	0.8(51)

	
	Total 0-16 years (n=33,059)
	0.5 (170)
	0.3 (108)
	0.7 (231)

















Table 2: Diagnosis against disposition for each age group and total diagnosis. Miscellaneous includes diagnoses of: For maxfacs/Dental unspecified/TMD/ Other.

	
	Left dept. before treatment/refused treatment
	Discharge with no GP/no follow up
	Discharge for GP Follow Up
	Referred to Other Health Care Profession
	Referral to Out-patient Clinic
	Admitted as inpatient
	Other
	Total

	Age 0-5 years

	Caries/
Toothache
	
	19
	2
	6
	
	2
	4
	33

	Dental abscess
	
	8
	2
	11
	3
	5
	4
	33

	Swelling
	
	1
	
	2
	
	
	
	3

	Dental trauma/lost tooth/broken tooth
	1
	47
	4
	23
	9
	6
	5
	95

	Teething
	2
	45
	4
	1
	1
	
	
	53

	Gingivae/soft tissue injury/ulcers/
candidiasis
	2
	130
	26
	1
	9
	11
	
	179

	Post Extraction complication
	
	
	
	
	
	
	
	0

	Fractured mandible/TMJ Dislocation
	
	
	
	1
	1
	3
	
	5

	Foreign Body
	
	7
	
	
	
	1
	
	8

	Miscellaneous
	
	26
	3
	6
	1
	3
	2
	41

	Total
	5
	283
	41
	51
	24
	31
	15
	450

	Age 6-11

	Caries/Toothache
	1
	23
	2
	7
	1
	
	2
	36

	Dental abscess
	
	19
	1
	5
	2
	11
	1
	39

	Swelling
	
	1
	
	
	1
	1
	
	3

	Dental trauma/lost tooth/broken tooth
	4
	51
	4
	13
	8
	2
	5
	89

	Teething
	
	2
	
	
	
	
	
	2

	Gingivae/soft tissue injury/ulcers/
candidiasis
	1
	17
	6
	1
	3
	1
	1
	30

	Post Extraction complication
	
	5
	
	
	
	
	1
	6

	Fractured mandible/TMJ Disolcation
	
	11
	4
	
	2
	1
	
	16

	Foreign Body
	
	3
	
	
	1
	1
	
	5

	Miscellaneous
	1
	11
	
	9
	4
	1
	2
	28

	Total
	7
	143
	17
	35
	22
	18
	12
	254

	Age 12-16

	Caries/Toothache
	1
	9
	1
	3
	1
	
	1
	15

	Dental abscess
	
	4
	4
	4
	3
	3
	1
	19

	Swelling
	1
	
	
	
	
	1
	
	2

	Dental trauma/lost tooth/broken tooth
	
	14
	3
	5
	
	
	1
	24

	Teething
	
	
	
	
	
	
	
	0

	Gingivae/soft tissue injury/ulcers/
candidiasis
	
	10
	1
	1
	8
	
	
	20

	Post Extraction complication
	
	1
	1
	
	
	
	
	2

	Fractured mandible/TMJ Disolcation
	3
	13
	
	3
	4
	13
	
	38

	Foreign Body
	
	1
	
	
	
	
	
	1

	Miscellaneous
	2
	22
	8
	2
	6
	3
	2
	43

	Total
	7
	74
	18
	18
	22
	20
	5
	164





Figure 1: The IMD decile for those attending the MED (n=868).
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	Age groups
	
	IMD 1
	IMD 2
	IMD 3
	IMD 4
	IMD 5
	IMD 6
	IMD 7
	IMD 8
	IMD 9
	IMD 10
	Unknown

	0-5 years 
	Total Attendance
	144
	65
	60
	45
	34
	17
	19
	17
	21
	21
	7

	
	Appropriate attendance (n) 
	15
	4
	7
	5
	5
	6
	8
	3
	4
	3
	0

	
	Percentage appropriate (%) 
	10.4
	6.2
	11.7
	11.1
	14.7
	35.3
	42.1
	17.4
	19.0
	14.3
	0

	6-11 years
	Total Attendance
	70
	33
	42
	18
	20
	11
	11
	11
	18
	17
	3

	
	Appropriate attendance (n) 
	9
	9
	10
	3
	3
	2
	4
	4
	6
	5
	0

	
	Percentage appropriate (%) 
	12.9
	27.3
	23.8
	16.7
	15
	18.2
	36.4
	36.4
	33.3
	29.4
	0

	12-16 years
	Total Attendance
	34
	33
	28
	16
	14
	8
	8
	4
	9
	10
	0

	
	Appropriate attendance (n) 
	11
	15
	10
	5
	6
	2
	5
	2
	6
	6
	0

	
	Percentage appropriate (%) 
	32.4
	45.5
	35.7
	31.3
	42.9
	25
	62.5
	50
	66.7
	60
	0

	Total ages 
	Total Attendance
	248
	131
	130
	79
	68
	36
	38
	32
	48
	48
	10

	
	Appropriate attendance (n) 
	35
	28
	27
	13
	14
	10
	17
	9
	16
	14
	0

	
	Percentage appropriate (%) 
	14.1
	21.4
	20.8
	16.5
	20.6
	27.7
	44.7
	28.1
	33.3
	29.2
	0






Table 4: Percentage of attendance to MED in each IMD quintile compared with population of Newcastle Upon Tyne, North Tyneside and Gateshead. 
	IMD Quintile 
	1 (most deprived)
	2
	3
	4
	5 (least deprived)

	Percentage Attendance to MED 
(n= number of attendances)
	44.2

n= 379
	24.4

n= 209
	12.1

n= 104
	8.1

n= 70
	11.2

n=96

	Percentage Population 
	28.2
	23.4
	14.6
	14.8
	19.0
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