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the organisation of DGA were published in 
20084 and 2011.5

In spite of significant improvements in the 
oral health of the UK population in the past 
few decades, there remains a high prevalence 
of dental caries in children. The 2013 Children’s 
Dental Health Survey6 found that nearly a third 
(31%) of 5-year-olds and half (46%) of 8-year-
olds in England, Wales and Northern Ireland 
had obvious decay experience in their primary 
teeth.6 Although dental caries is preventable, it 
is the most common reason for tooth extrac-
tions among children.7 Analysis of hospital 
admissions in England suggested a consider-
able rise in the number of children admitted 
to hospital for dental problems and most of 
the increased admission was attributable to an 
increase in extractions for caries.8

Several aspects of the DGA experience have 
been examined, including studies on repeat 
DGAs,7,9 referral pathways10,11 and preventive 
strategies.12 Some have also reported on the 
demographic profile of children attending 
for DGA, considering factors such as age, 
sex, ethnicity and socio-economic back-
ground.7,13–15 These are very relevant in view 
of the fact that such variables are known to be 
associated with caries experience and treat-
ment received6,16 and studies on the charac-
teristics of children requiring DGA can help 
identify trends, which can then be used to 

INTRODUCTION
Dental general anaesthesia is primarily used 
for paediatric exodontia in young children. 
In the past, DGAs in the UK were performed 
in dental practices. However, the provision 
of DGA has been subject to gradual changes 
in recent decades, which eventually led to 
restricting such treatments to a hospital 
setting. In 1990, the Poswillo Report sug-
gested that DGA ‘should be avoided wher-
ever possible’ and emphasised a preference 
for sedation.1 In 1999, the Royal College of 
Anaesthetists highlighted the importance of 
appropriate training for administering DGA2 
and in 2000, the Department of Health report 
‘A conscious decision’ also recommended that 
DGA should be undertaken only when abso-
lutely necessary.3 Following the publication 
of this report, the provision of DGA has been 
limited to a hospital setting where critical care 
facilities are available. Further guidelines on 
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facilitate future planning of healthcare pro-
vision and target oral health promotion.15,17

This study aims to describe the profile of 
children who underwent DGA extractions 
between 2007  and 2012  at the New Cross 
Hospital in Wolverhampton, England. Data 
from patient records were analysed to report 
on the age, sex and ethnicity of the children as 
well as, the number of primary and permanent 
teeth extracted. Differences in these charac-
teristics during the six year study period were 
also investigated.

METHOD
This is a retrospective study of hospital records. 
Data were drawn from records of children aged 
16 years or younger who underwent DGA 
extractions between 2007 and 2012 at the New 
Cross Hospital, Wolverhampton.

The DGA service at New Cross Hospital is 
managed by the Royal Wolverhampton NHS 
Trust and is staffed by the Special Care Dental 
Service (SCDS), a hospital consultant anaes-
thetist, theatre staff and paediatric nurses. The 
treatment was limited to extractions only and 
most of the referrals were from general dental 
practices (GDPs). On receipt of referrals, a pre-
assessment (triage) was performed by a senior 
community dental nurse: the medical history 
was recorded and if appropriate, the child was 
placed on the DGA waiting list. No clinical 
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• Highlights that  a clear public dental 
health issue has been reinforced through 
the relatively high level of dental GA 
activity reported. 

• Suggests that a better assessment and 
discharge process may help reduce the 
need for first time DGAs, as well as 
repeats.
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examination was carried out, but any concerns 
about the suitability of the child for a GA were 
discussed with the operating dentist or hos-
pital anaesthetist. At the DGA appointment, 
the child was assessed by the operating dentist 
(RH): the medical history was re-checked, den-
tal examination completed (including radio-
graphs if appropriate) and consent obtained.

Two SCDS dentists (RH, NS) extracted data 
from hospital records and entered this on to 
a spreadsheet. Research and development 
approval was obtained. Data was extracted 
from the anaesthetic register and included the 
child’s age, sex, type and number of teeth 
extracted. Ethnicity data was collected from 
patient files. Questions relating to ethnicity 
detailed the ethnic background of the chil-
dren in fourteen categories. For the purpose of 
data analyses, these categories were merged 
into three broad groups (White British, South 
Asian, Other ethnicities).

A total of 2,701 children aged 16 years or 
younger underwent DGA extractions between 
2007 and 2012. Data was analysed for 2692 
patients as nine were excluded due to incom-
plete records.

Basic descriptive statistics were presented 
and relevant graphs and tables produced. 
Testing for statistical significance was per-
formed using χ2, t-test, ANOVA, and Tukey post 
hoc analyses wherever appropriate. Statistical 
significance was set at the P value of 0.05. 
Data analyses were performed using STATA 12.

RESULTS
Table 1 demonstrates the demographic char-
acteristics of the sample. Of the 2692 patients, 
1,336 were boys (49.6%) and 1,356 were girls 
(50.4%). The mean age of children was 7.1. 
Children aged 7 to 12 years was the largest 
age group (43%). The majority of the sample 
was White British (67%); South Asians (Indian, 
Pakistani and Bangladeshi) accounted for 13% 
and the remainder were from ‘Other’ ethnic 
backgrounds (19%). Between 2007 and 2012, 
8,286 teeth were extracted. Of those, 7,028 
(85%) were primary teeth and 1258 (15%) 
were permanent teeth. Of the 2634 children 
that had data on the number of extracted 
teeth, 2,036 children had only primary teeth 
extracted (77.2%), 439 had only permanent 
teeth extracted (16.6%), and 159 children 
(6%) had both primary and permanent teeth 
extracted. For the sample as a whole, the 
mean number of teeth extracted was 3.14; the 
mean number of primary and permanent teeth 
extracted were 2.67 and 0.48, respectively. 
However, for children who had at least one 
primary tooth removed, the mean number of 
primary teeth extracted was 3.2 and among 
children that had at least one permanent tooth 
removed, the mean number of permanent teeth 
extracted was 2.1.

Table  2  and Figure  1 show the mean 
number of extracted teeth according to 
sex and ethnicity. There was a sex dif-
ference in the total number of extracted 
teeth with more teeth extracted in boys 
(mean = 3.28) than girls (mean = 3.01) and 
this difference was statistically significant 
(P = 0.002). With regards to ethnicity, there 
were significant differences for the total 

sample (P <0.001). Post hoc Tukey analyses 
showed that ‘Other’ ethnicities had a higher 
mean number of extractions compared to 
White British (P <0.001) and South Asians 
(P = 0.046). A similar pattern was observed 
for 4- to 6-year-olds. Similar analyses were 
performed for primary and permanent teeth 
but they do not appear in the table (available 
upon request from corresponding author).

Table 1  Demographic profile of children that underwent DGA extractions at 
Wolverhampton New Cross Hospital, 2007‑2012

Variable

Sex Frequency Percent

Female 1,336 49.6

Male 1,356 50.4

Total 2,692 100

Age Group

1–3 years 257 9.6

4–6 years 1,040 39

7–12 years 1,155 43

13–16 years 232 8.6

Total 2,684 100

Racial background

White British 1,765 67.5

South Asian (Indian, Pakistani, Bangladeshi) 342 13.1

Other ethnic backgrounds 507 19.4

Total 2,614 100

Year

2007 452 16.8

2008 474 17.6

2009 493 18.3

2010 392 14.6

2011 441 16.3

2012 440 16.3

Total 2,692 100

Table 2  The mean number of extracted teeth according to sex and ethnicity

Total 1-3 years 4-6 years 7-12 years 13-16 years

Sex

Female 3 3.7 3 3 2.5

Male 3.3 3.8 3.4 3.1 2.9

P value** 0.002 0.67 0.003 0.641 0.049

Ethnicity

White British 3 3.5 3 2.9 2.7

South Asian 3.2 3.9 3.1 3.1 1.5

Other 3.6 4.2 3.8 3.3 2.1

P value** <0.001 0.258 <0.001 0.06 0.13

*Statistically significant P values are indicated in bold.
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Table 3 shows changes in the mean num-
ber of extracted teeth and mean age between 
2007 and 2012. Trend analyses were conducted 
to evaluate these changes over years. The posi-
tive values of z scores indicate the increasing 
pattern, whereas the negative values indicate 
the decreasing trend. During the six  years 
studied, the mean number of extracted pri-
mary teeth has increased (P = 0.001) whereas 
the mean number of permanent teeth has 
decreased (P <0.001). The mean number of total 
extracted teeth does not show any statistically 
significant pattern (P = 0.646). Similar analyses 
showed that the mean age of the patients has 
decreased over the years (P = 0.001).

Visual evaluation of the mean number of 
extracted teeth between 2007 and 2012 (Fig. 2) 
showed a remarkable increase in 2012 for pri-
mary teeth and the total number of extracted 
teeth. ANOVA and Tukey post hoc analy-
ses demonstrated that the mean number of 
extracted primary teeth in 2012 was signifi-
cantly higher than all previous years. However, 
for the total number of extracted teeth, the 
mean in 2012 was only significantly higher 
compared to the previous two years.

Table 4 shows the percentage breakdown 
of children attending by ethnicity between 
2007 and 2012. White British children con-
sistently accounted for the highest propor-
tion of the sample with the largest proportion 
recorded in 2010 (70.2%) and the smallest in 
2012 (55.6%). The second largest ethnicity 
in these years was children of Indian origin, 
which formed 7% to 9% of the sample.

DISCUSSION
This study set out to describe the profile of 
children attending for DGA at the New Cross 
Hospital in Wolverhampton from 2007  to 
2012. Dentists at New Cross had concerns 
about an apparent increase in the number 
of young children requiring DGA and when 
they embarked on collecting data, this was 
from a purely clinical perspective rather than 
academic. As a result of this, some limitations 
have been identified, which will be discussed 
in due course. However, the sample studied 
was sizeable compared to some earlier stud-
ies7,18 and analyses have identified useful and 
interesting changes in the profile of children 
that attended during the six years under 
investigation.

Within this period, 2692 children under-
went extractions under DGA. There was no 
sex difference with regards to attendance but 
more teeth were extracted in boys than girls. 
This sex distribution was similar to that iden-
tified in previous studies15,18 and also confirms 
the wealth of literature showing poorer oral 
health among boys.6

The mean age of the children was 7.1, 
which is similar to that reported by others7,15 

and the age of children attending for DGA 
appears to be decreasing over the years. This 
too supports the findings from other cen-
tres.14,18 The age ranges were categorised to 
complement the classification of age groups 

in the Department of Health’s ‘Toolkit for 
Prevention’.19 Forty-three percent of children 
fell within the 7 to 12 year age group suggest-
ing they might benefit from fissure sealants 
on permanent molars.20

Fig. 1  The mean number of teeth extracted according to ethnicity

Fig. 2  The mean number of teeth extracted between 2007–2012
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Table 3  Mean number of extracted teeth and mean age between 2007–2012

Extracted teeth Age

Year Primary teeth Permanent teeth Total

2007 2.6 0.6 3.2 7.37

2008 2.4 0.7 3.1 7.43

2009 2.6 0.6 3.2 7.44

2010 2.7 0.3 3 6.96

2011 2.5 0.3 2.8 7.03

2012 3.2 0.4 3.6 6.81

z score 3.46 ‑5.87 ‑0.44 ‑3.43

P values for trend* 0.001 <0.001 0.646 0.001

*Statistically significant P values are indicated in bold
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Of the 8,286 teeth extracted, 15% (1,258) 
were permanent teeth. Data on the reasons 
for extraction was not available so there is a 
possibility some of these might be orthodontic 
extractions, although dental caries remains 
the most common reason for extractions in 
children.6,8 Irrespective of this, older children 
requiring only one or two permanent tooth 
extractions may have been able to have these 
performed using sedation. A Cochrane review 
on the use of sedation versus GA for provision 
of dental treatment in patients under 18 years 
could not find any randomised controlled tri-
als (RCTs) comparing the two techniques and 
so was unable to make any recommendations 
as to the safety, efficiency or cost-effective-
ness of these two interventions.21 In spite of 
this, various studies have shown that young 
patients experience less morbidity and psy-
chological distress when opting for inhala-
tion sedation (IHS) as opposed to a GA.22,23 
The SCDS in Wolverhampton did offer IHS 
as an alternative to GA, especially for older 
children. However, some parents refused this 
option (preferring to have all the extractions 
completed in one visit under a GA). Also, most 
had waited at least two to three months for 
the DGA and so were unwilling to wait any 
longer for a sedation appointment, especially 
if their child was in pain. During the period 
over which data was collected, the assess-
ment procedure was such that the option 
of sedation was only discussed at the DGA 
visit, so it is hardly surprising that uptake was 
poor, as parents and children were attending 
this appointment already ‘prepared’ for the 
DGA. Since 2012, the assessment procedure 
has changed: patients now attend an assess-
ment appointment before the DGA, which 
allows the alternatives (including IHS) to 
be discussed before booking patients in for 
a DGA. The impact (if any) of this change 
in practice in terms of uptake of sedation 
services remains to be seen but is certainly 
worth exploring, particularly in view of the 
fact that a better assessment process has been 
shown to favour the use of alternatives such 
as sedation, resulting in reduced DGAs for 
cooperative children, especially when only 
one or two teeth need extracting.13

Between 2007  and 2012, 7,028 primary 
teeth were extracted, suggesting the DGA ser-
vice at New Cross clearly provides a crucial 
service for the community. Furthermore, dur-
ing this period, the mean number of primary 
teeth extracted has increased, especially in 
2012. This may be associated with increas-
ing levels of dental disease, but could also 
reflect more aggressive treatment planning 
to avoid a repeat DGA.7,9 Some carious teeth 
may have been restorable dependant on the 
child’s compliance to dental treatment and 
where appropriate, parents were offered 

restorations rather than extractions and this 
included treatment under IHS. However, as 
explained earlier, uptake was generally poor, 
and in any case, for many younger children, 
sedation is less likely to be a suitable alterna-
tive to GA, especially if they require multiple 
extractions.24 One further point to highlight 
here is that, the DGA at New Cross is limited 
to extractions only. Holt et al. suggest that 
pre-cooperative children should have greater 
opportunity for restorations rather than just 
extractions under DGA.13 There appears to 
be much variation in service commissioning 
across geographical areas in the UK, includ-
ing the availability of restorative care under 
DGA,17 so it would be worthwhile to investi-
gate the feasibility of developing this aspect 
of care at New Cross.

We unfortunately have little definitive infor-
mation about the dental care these children 
received before the DGA referral, including the 
level of restorative care provided in the primary 
care sector. SCDS clinicians did however report 
that most of the referrals were from a relatively 
small number of GDPs, which were in some of 
the most socially deprived areas of the city, and 
the majority of children were irregular attend-
ers, whose first visit with a GDP was often 
as an emergency. This could therefore suggest 
that high disease levels in the local population 
groups might be the major contributory factor 
for the larger number of referrals as opposed 
to any lack of restorative care. However, this 
aspect merits further investigation. It would 
be prudent to target resources to areas with 
the highest needs while ensuring that services 
are accessible and convenient for families to 
facilitate uptake.

The increasing number of extractions also 
highlights the continued importance of oral 
health promotion and prevention strate-
gies to limit the need for DGA, as well as 
to avoid a repeat.15,20 Although data on the 
rate of repeat DGA for the complete cohort 
was not collected, a separate audit over the 
period 2010 to 2012, found that 3.2% (14 of 
the baseline 432 patients attending for DGA 
in 2010) returned for a repeat DGA within 
the next three years. Previous research sug-
gests that a repeat DGA is often required 
to address new caries.7 In Wolverhampton, 
preventive advice was always offered at the 
pre-assessment visit and a small number of 
children were also re-booked following the 
DGA to carry out preventive treatments such 
as fluoride application and fissure sealants. 
However, the service lacks capacity to fol-
low up all patients after the DGA so most 
children are simply discharged back to the 
referring dentist. It has been suggested that 
discharge letters may be a useful way to 
emphasise the issue of prevention25 and this 
is a measure worth exploring at New Cross. 
Certainly, the discharge process should 
encompass a programme for prevention and 
in this respect, closer collaboration with col-
leagues in primary care may help to ensure 
the continued needs of these high caries risk 
children are met.

Guidelines for the management of chil-
dren referred for dental extractions under 
GA5 describe an evidence based care pathway 
for these patients and make recommenda-
tions on what this should include. Key points 
of particular relevance to this study are: for 
the assessment to be undertaken at a separate 

Table 4  Percentages of each ethnicity in the sample according to year

Year 2007 2008 2009 2010 2011 2012

White British 69 60.3 69.4 70.2 68.3 55.7

White any other 2.9 3 4.3 4.1 5.4 9.8

Indian 8.6 7.4 9.3 8.9 7 8

Pakistani 2.9 4 2.8 5.1 4.1 6.8

Bangladeshi 0.2 0.6 0.2 0 0 0.2

Other Asian background 0.9 0.6 1.2 0 0 0

Black Caribbean 1.3 2.5 1.8 1.3 2.5 1.1

Black African 0.9 1.1 1.8 0.5 2 2.7

Other Black background 0.4 0 0.4 0.5 0.7 0.9

White & Asian 1.5 1.1 0.4 1.3 0.9 1.4

White & Black Caribbean 4.6 4.4 5.5 0 0 0

White & Black African 0.2 0 0.4 0 0 0

Any other ethnic group 0.9 1.7 0 4.1 1.6 5.9

Ethnic group not stated 4 12.2 1.8 0 0.2 0
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appointment to the DGA (unless there is an 
urgent clinical need); relevant radiographs to 
be available; alternative treatment options to 
be discussed at this visit to allow adequate 
time for consideration by parents; and for the 
assessment to ideally be carried out by a spe-
cialist in paediatric dentistry or a dentist with 
appropriate experience in paediatric dentistry. 
The implementation of a new assessment pro-
cedure at New Cross (since 2012), goes some 
way to achieving these goals and compares 
very favourably with systems that were in 
place during the study period. Most notably, 
children are now seen at a community den-
tal clinic for an assessment before the DGA 
appointment; the assessment is carried out by a 
senior dental officer (NS) and includes a dental 
examination (with radiographs if appropriate) 
and alternative treatment options (including 
IHS) are discussed. Although the dentists car-
rying out the assessment (NS) or extractions 
(RH) are not specialists in paediatric dentistry, 
they are very experienced clinicians and have 
been undertaking the DGA activity for many 
years. Furthermore, if patients do warrant a 
specialist opinion, advice can be sought from 
colleagues at the Birmingham Dental Hospital 
and if necessary, they can be referred on.

Previous studies have shown significant 
associations between the need for extractions 
under DGA and the relative deprivation of 
a child’s area of residence.8,18 Unfortunately, 
detailed post code data was not available, 
so the impact of socioeconomic level in this 
cohort of patients could not be investigated.

People from a wide range of ethnic back-
grounds used the DGA services in this study. 
In every year, the largest numbers of children 
belonged to the White British group. The size 
of all ethnic groups appears to remain stable 
over the six years, with the exception of ‘White 
Other’ where there was a notable increase from 
2007 to 2012. However, data analysis for indi-
vidual ethnic groups is limited by the small size 
of each group so it cannot be said that this is 
a significant finding.

Ethnicity has been reported in previous 
studies,15 but findings are bound to vary 
based on the population studied so the value 
of comparisons is limited. It would be more 
important to determine if any changes in the 
ethnic profile of children requiring DGA rep-
resent differences in oral health and or treat-
ment provided, or whether they simply reflect 
changing ethnic patterns in the community. 
An examination of demographic data for 
Wolverhampton26 suggests the trends identi-
fied in this sample might indeed reflect pro-
file changes in the local population. However, 
children from ‘Other’ ethnicities did have a 
higher mean number of extractions compared 
to White British and South Asian children. This 
calls for more research on the breakdown of 

ethnicities and cultures to investigate reasons 
for any variation, and to tailor oral health 
input and preventive strategies accordingly.

CONCLUSION
This paper presents an interesting picture 
of the profile of children requiring DGA in 
Wolverhampton from 2007 to 2012. Previously 
identified knowledge has been confirmed in 
that the number of primary tooth extractions 
performed each year is increasing, and the 
patient group is becoming younger. Subtle 
changes in the ethnic mix of the patient base 
were found and a clear public dental health 
issue has been reinforced through the relatively 
high level of DGA activity reported. These 
findings are unlikely to be unique to this cen-
tre, suggesting a similar picture in other centres 
around the country.

Seeing patients for an assessment appoint-
ment before the DGA visit has the potential 
to improve uptake of sedation services, espe-
cially for older children requiring only one or 
two extractions; further research is required to 
measure the impact (if any) of changes to the 
assessment procedure at New Cross since 2012.

It is also important to investigate the reasons 
for the relatively high number of referrals from 
a small group of practices. Caries prevention 
remains the ultimate goal, but closer collabo-
ration with local GDPs working in ‘high risk’ 
areas, including a better discharge process, 
may go some way towards reducing the need 
for first time DGAs, as well as repeats.
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