
Exploring the potential value of using data on dental 
extractions under general anaesthesia (DGA) to 
monitor the impact of dental decay in children
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Local authorities are responsible for oral 
health surveillance to inform the local commis-
sioning of dental services.5 Oral health surveil-
lance relies largely on nationally-coordinated 
surveys which started in the 1980s and assesses 
numbers of decayed, missing and filled teeth 
(dmft) to derive an indication of dental decay 
experience.6 A change in the regulations from 
negative (opt-out) to positive (opt-in) consent 
in 2006 resulted in falling participation levels 
with concurrent drops in reported dental decay 
levels.7 Evidence indicates that children with 
dental decay are less likely to participate, so the 
data may be depicting a more positive picture 
than may be the case in reality.8,9

There is a known link between deprivation 
and poor oral health, but published research 
indicates that deprivation explains only part 
of the variation in dental decay across com-
munities with figures quoted ranging from 
44% to 60%.10,11 National Institute for Health 
and Care Excellence (NICE) guidance states 

Background

Dental decay (caries) levels in the UK have 
declined over the last few decades but inequali-
ties remain.1 The consequences of dental decay 
include toothache, infection and tooth loss 
which can affect eating and speech develop-
ment as well as significant cost implications.2,3 
Treating dental disease costs the NHS in 
England £3.4 billion per year.4

Aim  To explore the value of DGA data as an indicator of the impact and inequalities associated with child dental decay 

(caries) in Southampton. Design  Data from the local DGA provider in Southampton was used to investigate trends in child 

(17 years and under) DGAs between 2006/7 and 2014/15. Retrospective analysis of anonymised child-level 2013/14 and 

2014/15 data from the same service was carried out to identify any inequalities with respect to deprivation, impact on 

school attendance and cost to the health economy. Results  Around 400-500 Southampton children needed a DGA 

annually within this period. There were year-on-year variations, but no upward or downward trend. The DGA rate was 

2.5 to three times higher in the most deprived quintile compared to the least. This translates to an equivalent gap in school 

absences, which could impact on educational achievement. The cost of these procedures in 2014/15 was around £210,000. 

Conclusions  DGA data have value in highlighting the impact and inequalities associated with dental decay on children 

and the wider economy. Nationally, they could be used for benchmarking. Locally, these data could be used to target and 

evaluate health improvement programmes as well as to highlight DGA service changes that would disproportionately affect 

children from more deprived backgrounds.

that assessing oral health need is ‘hampered by 
the lack of available evidence on the impacts of 
poor oral health… with most of the evidence 
based on counting cavities in teeth, rather than 
measuring quality of life outcomes such as pain 
and the ability to eat’.12 The 2013 decennial 
Child Dental Health Surveys included ques-
tionnaires, capturing useful information about 
the impact of poor oral health on children 
and families.13 Additional indicators about 
the impact of poor oral health are needed to 
help local commissioners target and evaluate 
oral health services, particularly with regard to 
reducing inequalities.14-16

The Southampton public health team has, for 
many years, monitored DGAs as a measure of 
the impact of poor oral health in children. DGAs 
are carried out in hospital for children unable 
to cooperate with care under local anaesthesia.17 
Nationally, removal of teeth due to dental decay 
is the most frequent reason for hospital admis-
sions in children under five years of age, with 
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In brief
Highlights the greater impact of dental 
decay on children from more deprived 
backgrounds.

Reports that the cost of DGAs in 
Southampton in 2014-15 was around 
£210,000.

Suggests that DGA data must be 
interpreted with caution as changes in 
numbers could be the result of service 
issues and changes, and not dental 
decay levels.

Suggests these data could be used 
to benchmark dental decay levels in 
children, evaluate the impact of local oral 
health improvement interventions, and 
advocate for investment.
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the rate in the most deprived decile almost five 
times that in the least deprived decile.18-20 The 
consequences of this include parents having to 
take time off work to accompany their children 
at appointments and to care for them.

Southampton DGA data were obtained from 
the local provider and ongoing work resulted 
in the availability of a child-level dataset for 
2013-14  and 2014-15. This paper aims to 
explore the potential value of DGA data for 
assessing the impact and inequalities associ-
ated with child dental decay.

The objectives are to:
• Monitor trends in DGAs between 

2006-7 and 2014-15
• Investigate any association between DGA 

and deprivation
• Extrapolate the potential impact of DGAs 

on school attendance
• Assess the cost of DGAs to the local health 

economy.

Methods

The Southampton DGA service is commissioned 
by NHS England from a local community dental 
service (CDS) provider. Referrals are assessed 
by a dentist in a CDS clinic. Children who are 
deemed suitable for management under a local 
anaesthetic are returned to the referrer and 
suitable patients are redirected for care under 
sedation. Those needing a DGA are scheduled 
for the next available session. The sessions are 
carried out in a local hospital operating theatre 
with the GA provided by a specialist anaesthe-
tist. A post-op appointment is scheduled at the 
CDS clinic. No restorative care is provided at 
these sessions.

Numbers of children undergoing DGAs 
were available from 2006/7 to 2014/15. Rates 
were calculated using the Hampshire County 
Council Small Area Population Forecasts.21 
Further details for children with a valid 
postcode within Southampton (including 
postcode, date of birth, date of procedure and 
number of teeth extracted) who underwent 
DGA between 1 April 2013 and 31 March 2015 
were drawn from the CDS database. There is 
a possibility that a few children may have had 
more than one DGA over the two-year period 
but the data did not include unique identifiers, 
so we were unable to identify these. Our expe-
rience is that this does not happen often, but 
would result in a doubling of the impact on the 
child and resources used.

The data were collated in an Excel spread-
sheet and analysed using descriptive statistics 

including calculating means with confidence 
intervals. The date of birth and date of procedure 
were used to calculate the age of the child at 
the time of the DGA. The child’s postcode was 
used to determine ward of residence and dep-
rivation quintile, using the Index of Multiple 
Deprivation 2010.22 The statistical significance 
of differences in mean rates between years, age 
groups and deprivation quintiles was assessed 
using 95% confidence intervals.

Results

DGA rates varied from year to year between 
2006/7  and 2014/15, highest in 2011-12  at 
around 12 per 1,000 children (515 children) 
and lowest in 2013-14 at 8.0 per 1,000 (396 
children) (Fig. 1). Some of the variations were 

statistically significant, but there was no overall 
upward or downward trend. More detailed 
analysis of the change between 2013/14 and 
2014/15 indicated an overall increase across all 
the three age-groups in that single time period 
(Fig. 2).

There were 1,677 teeth extracted from 
Southampton children aged 0-17  in 
2013/14  and 2,248  in 2014/15.  The mean 
number of teeth extracted was highest among 
children aged 0-5 years (Fig. 3).

The rate of DGAs in the lowest deprivation 
quintile was three times that of the highest 
in 2013/14 and 2.5 times higher in 2014/15 
(Fig. 4). The mean number of teeth extracted 
per child was just over four in both the most 
and least deprived quintiles in both areas, indi-
cating similar levels of disease severity.
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Fig. 1  Number of children per 1,000 who had general anaesthetic tooth extractions: 
Southampton 2006/7 to 2014/15
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Fig. 2  Number of children per 1,000 who have had teeth extraction under GA: 
Southampton 2013/14 and 2014/15

BRITISH DENTAL JOURNAL  |  VOLUME 222  NO. 10  |  MAY 26 2017 779

RESEARCH

Official
 
journal

 
of

 
the

 
British

 
Dental

 
Association.



Each DGA for school-aged children 
(6-17 year-olds) was estimated to result in five 
missed schooldays (a day for the initial dental 
visit, a day for the GA pre-assessment clinic, 
a day for the DGA, a day for recovery on the 
following day and a day for the post-DGA 
assessment visit). In reality there may be more 
schooldays missed for toothache and recovery.

Using this estimate, DGAs accounted for 
around 1,510 missed schooldays in 2014-15. 
Figure 5 shows a three-fold difference with 500 
missed schooldays in children from the most 
deprived quintile compared to 165 in the least 
deprived quintile.

Using the cost of £427 for a DGA procedure, 
the cost of this service in 2014-15  was 
£210,511.23 This does not include the economic 
cost of parents or carers taking time off work 
to manage appointments and care for their 
children, or the impact on other children in 
the household.

Discussion

These data highlight a number of issues relating 
to the health of children. There is potentially a 
case for neglect if children are experiencing 
toothache and DGAs because they are not 
getting timely access to dental care.24 DGAs are 
known to cause distress to children and parents, 
with children reporting post-op symptoms a 
week later.25,26 These data could be shared with 
other health and social care workers to address 
and prevent dental neglect and any wider issues 
which require assessment and support.27

The data demonstrate a potential three-fold 
difference in missed schooldays between the 
children in the most and least deprived quintiles. 
Recent evidence indicates that increased absences 
may lead to lower achievement in Key Stage 2 
examinations (aged 10-11  years). There was 
lower achievement in children with the highest 
five percent of absence rates (which would 
include absences due to dental issues) compared 
with those with the lowest five percent.28 This is 
not in line with the aspiration to give every child 
the best start in life.29 However, children across all 
deprivation quintiles are undergoing DGAs for 
dental decay, so interventions need to reach all 
children. The cost to the health economy is signif-
icant with over £200,000 spent in Southampton 
alone in 2014/15.

This information could be helpful for 
selecting, targeting and evaluating interven-
tions.30 Areas with water fluoridation schemes 
have been shown to have lower DGAs when 
compared with areas which do not.31 Similarly, 
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Fig. 4  Children aged 0-17 with extracted teeth per 1,000 by deprivation quintile: 
Southampton 2013/14 and 2014/15
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Fig. 5  Estimated number of missed schooldays for dental extraction under GA for 
children aged 6-17 years in Southampton in 2014/15: by IMD quintile
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Fig. 3  Mean number of teeth extracted under GA per child: Southampton 2013/14 and 
2014/15
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these data could be included in the evaluation of 
interventions such as supervised toothbrushing 
and parent education schemes, providing local 
information to direct local investment.

The data can also be used to monitor any 
changes in access to DGA care and identify 
opportunities for service improvement. For 
example, where there are increases in waiting 
times or location changes, these data can be 
used to highlight any disproportionately greater 
impact on children from more deprived back-
grounds. They could also be used to highlight 
the need for more sedation services which may 
be suitable for some children requiring dental 
extractions.32 Sedation carries less risk and can 
be delivered in more accessible locations in 
primary care. Integrating preventive messages 
into the pathway could potentially reduce repeat 
DGAs in patients and benefit families.33 A recent 
publication identified possible improvements to 
their DGA pathway, including better assessment 
and discharge processes, which could reduce the 
need for first time DGAs as well as repeats.34

In 2016, the NHS Outcomes Framework 
(NHSOF) included, for the first time, ‘Tooth 
extractions due to decay in children admitted as 
inpatients to hospital, aged 10 years and under’ 
using data from Hospital Episode Statistics 
(HES) data. The data indicate a significant rise 
in the rate of tooth extractions due to dental 
decay in young children (aged ten years and 
under) admitted as inpatients to hospital from 
445.7  per 100,000 population in 2011/12  to 
462.2 in 2014/15. HES data may not currently 
capture all the DGA activity, which is delivered 
using different models across the country. Work 
is ongoing to improve the completeness of the 
data so they can be used more widely, including 
for benchmarking.35

There are some caveats with using DGA 
data. Changes in DGA rates may be due to 
service change, rather than changes in dental 
decay levels and changes in dental decay levels 
may not be reflected in the data if services are 
at capacity. Making these data comparable 
between areas and over time will require 
agreement on referral thresholds for DGAs, 
within the limits of individual clinical needs. 
There may be an opportunity here for national 
agreement on maximum waiting times for 
DGAs, to reduce variation due to service avail-
ability and facilitate timely access to care.

DGA rates only represent the severe end of 
dental decay in children. For a more complete 
picture, dental procedures carried out under local 
anaesthesia (LA) in dental surgeries would need 
to be included.36 There would also need to be an 

additional process to exclude dental extractions 
carried out as part of orthodontic treatments.

Finally, these data attract media and 
community interest, providing an advocacy 
opportunity for children’s oral health. This may 
support the case for greater investment in oral 
health services and preventive interventions 
including water fluoridation.37

Conclusion

We have used simple analyses on locally-
sourced data to demonstrate the potential 
value of DGA data in monitoring trends and 
inequalities at local level. If DGA data can be 
collected systematically across the country, 
the information can be routinely incorporated 
into national datasets, providing comparable 
information on the impact and inequalities in 
oral health. Locally, these data could be used 
to target and evaluate preventive strategies 
enabling investment to be directed to where it 
is most effective. The data could also be used 
to ensure that there is timely access to DGA 
care, promote the redirection of suitable cases 
to care under sedation and include oral health 
improvement messages. These data can be 
powerful in highlighting the impact of dental 
decay on children and the need for strategies 
to address this preventable condition.
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