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Before 2002 in the UK, the National 
Health Service (NHS) Dental Practice 
Board recorded all DGAs provided in gen-
eral practice, but not in hospitals. Salaried 
dental service activity data were held by 
the Department of Health until 1999.3 
Since 2002, there appears to have been 
no reliable recording of DGA activity at a 
national level.

Most studies of paediatric DGA over the 
past decade have reported on specific fac-
tors such as the need for DGA among those 
referred,4 trends in provision before and 
following guidance from the UK General 
Dental Council (GDC) in 1998,5–8 and rea-
sons for referral for DGA.9 Today, over 
eight years since implementation of this 
major change in policy regarding DGA, 
there appears to be little information avail-
able about UK paediatric DGA services, 
especially their organisation, availability 
and utilisation.

Guidelines on the organisation and pro-
vision of paediatric DGA were published 
in 2008 (Table 1).10 Although all aspects 
of these guidelines were considered in the 
study, a selection is reported here. The 
guidelines provide best practice guidance 
on the DGA process including: explanation 
of risk and consent process; the need for 

Introduction

The provision of dental treatment under 
general anaesthesia (DGA) in the UK has 
changed considerably over the past few dec-
ades. Until the beginning of this century, 
DGA was routinely carried out in general 
dental practice, salaried dental services and 
hospitals. In the past, the safety of DGA has 
been a major concern, prompting the pub-
lication of recommendations by regulatory 
bodies.1,2 Following a number of DGA-related 
deaths, the Department of Health published 
A Conscious Decision in 2000.3 It highlighted 
that standards aimed at protecting patients 
from the potentially serious complications of 
DGA had not been met and recommended 
that from 2002, all DGA should take place 
in a hospital setting only.3
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pre-operative dental assessment and treat-
ment planning; organisation of the clini-
cal setting including the use of skill-mix; 
clinical record requirements and discharge 
processes (Table 1).10

The aims of this project were, firstly, 
to investigate the location, organisation 
and capacity of paediatric DGA services in 
Yorkshire and the Humber including out-
come data capture and, secondly, to audit 
these services against existing best practice 
standards.8,10–12

Method
The region chosen for this evaluation was 
Yorkshire and the Humber Strategic Health 
Authority (SHA), one of ten strategic health 
authority areas in England. This SHA com-
prised 14 primary care trusts. Departments 
of paediatric dentistry are located within 
the two dental hospitals. There are 13 sala-
ried dental services and 14 hospitals with 
departments of oral and maxillofacial sur-
gery. The work was a collaborative exer-
cise between the Leeds Dental Institute and 
School of Clinical Dentistry, Sheffield with 
support from Yorkshire and the Humber 
SHA. Current guidelines10 (Table 1) and 
other accepted standards8,11,12 were taken as 
‘best practice’, against which the findings  
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•	 Provides insight to the location, 
organisation, case-mix and activity of 
paediatric dental general anaesthesia 
services in Yorkshire and Humber.

•	 Identifies that no universal monitoring 
system existed and standards of best 
practice were often not met.

•	 A universal monitoring system would help 
ensure quality services.

•	 Suggests further training is required to 
meet standards of best practice. 
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were audited.
A postal questionnaire was sent to all 

potential paediatric DGA service pro-
viders within Yorkshire and the Humber 
SHA. The questionnaire was piloted with 
a selection of 16 service providers in Leeds 
and Sheffield. Modifications and addi-
tions were suggested and this led to the 
development of a two-part questionnaire. 
Part A contained three short sections on 
one page and collected background infor-
mation regarding DGA provision. Part B 
comprised 22 multipart questions. It 
sought more detailed information relating 
to each DGA list that the service ran, such 
as the frequency of each list, the estimated 
waiting times, respondents’ best estimate 
of average number of patients per list etc. 
Part B also inquired about data recording 
mechanisms. It was specified that answers 
should relate only to the treatment of 
children under the age of 16 years, even 
where lists provided treatment for children 
and adults. A DGA list was defined as ‘a 
regularly occurring session, that is, no less 
frequent than once every two months, 
morning or afternoon, at which any type 
of dental treatment is provided for children 
under general anaesthesia’. The question-
naire can be made available on request.

Where feasible, methods identi-
fied as maximising response rates were 
employed.13,14 Following preliminary 
notification of the study by letter, ques-
tionnaires were posted during May and 
June 2008, with a reply-paid envelope, 
to all potential DGA service providers, 
including departments of paediatric den-
tistry, clinical directors of salaried dental 
services and oral and maxillofacial surgery 
hospital teams within Yorkshire and the 
Humber SHA. After two weeks a second 
questionnaire was sent to non-respondents. 
Telephone follow-up and a third mailing 
were employed if required. Two of the final 
wave questionnaires were emailed rather 
than posted to facilitate communication, 
and four questionnaires were completed 
over the phone. The two centres identified 
through analysis of Part A were contacted 
by telephone and asked to participate.

Where possible, any ambiguities or omis-
sions were resolved by contacting respond-
ents by telephone or email. Analysis was 
carried out using SPSS (version 16) and 
Microsoft Excel®. Differences between dis-
ciplines and types of lists were compared 

using Fisher’s exact test. The significance 
level was set at 0.01.

Results
A completed questionnaire was obtained 
from all 29 previously known centres 
which had been initially contacted, giv-
ing a 100% response rate. Eleven service 
providers responded by post to the first 
wave, 12 to the second wave, and six to 
the final wave. In addition, two further 

centres were identified by analysing part A 
of the questionnaire, amounting to 31 pos-
sible DGA service providers. These were as 
follows: 14 maxillofacial surgery depart-
ments (OMFS), 13 salaried dental services 
(SDS), two departments of paediatric den-
tistry (DPD) and two general practitioner-
led services (GDP). These different services 
are referred to as ‘disciplines’ in this report. 
Twenty-four respondents were involved 
in the provision of children’s DGA; the 

Table 1  Summary of UK national clinical guidelines in paediatric dentistry: Guideline for the 
use of general anaesthesia in paediatric dentistry 200810

Indications for  
provision of DGA Explanation of risk Pre-operative 

assessment Clinical records

Child needs to be fully 
anaesthetised before 
dental treatment proce-
dures can be attempted

Surgeon needs child 
fully anaesthetised 
before dental treatment 
can be performed

Risk of GA must be 
explained

Should be agreement 
between dental and 
anaesthetic teams on 
how and when anaes-
thetic risk is explained 
and documented

Ideally, diagnosis and 
treatment planning 
should be carried out 
on a separate day from 
that of the GA

Pre-operative anaes-
thetic assessment 
may be carried out 
immediately prior to 
surgery unless there is 
uncertainty regard-
ing suitability for day 
surgery

Failure to adopt a com-
prehensive approach to 
planning is highly likely 
to lead to a repeat GA

Complete clinical 
records itemising each 
procedure carried out 
are required, and should 
be distinguishable from 
outpatient records

Details of GA proce-
dures are responsibility 
of the anaesthetist

Clinical setting Treatment Planning Consent Discharge

GA must be carried out 
in a hospital setting 
with adequate critical 
care facilities

Any service for children 
must be consistent with 
the Children Act27

Procedure takes place in 
operating theatre, with 
team trained in care of 
children

Planning should ensure 
all treatment is pro-
vided under a single GA, 
therefore:
•	 Radiographs should 

be used for treat-
ment planning

Restorative care:
•	 the most predict-

ably successful 
restoration should be 
provided

•	 Orthodontic advice 
should be sought 
when extraction of 
permanent molars 
required

Written consent should 
be obtained at time 
of treatment planning 
and updated on day of 
procedure

Parents should under-
stand whether primary 
or permanent teeth are 
included in plan

Interpreting service 
should be used where 
necessary

Blanket consent inad-
equate except where 
examination under GA 
necessary

Discharge instructions 
should include:
•	 Verbal and written 

post-op instructions
•	������������������� Advice of any symp-

toms that might be 
experienced in the 
first 24 hours

•	 Analgesics 
recommended

•	 Specific instructions 
regarding mouth 
care

•	 Further preventive 
advice

Table 2  Baseline characteristics of DGA lists

Number of respondents providing 
paediatric DGA

Number of centres providing  
paediatric DGA

Disciplines

OMFS 11 11

SDS 9 14

DPD 2 3

GDP 2 2

Total 24 20*

OMFS: oral and maxillofacial surgery. SDS: salaried dental service. DPD: departments of paediatric dentistry. GDP: general dental practitioner. 
*20 is the number of centres used, not the total for the column, as some centres were used by more than one discipline
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by 73 lists. Waiting times varied accord-
ing to treatment provided, as illustrated 
in Table 3, however these differences were 
not statistically significant. Data on the 
estimated ‘longest waiting time’ a patient 
could expect to wait are not presented but 
ranged from three to 84 weeks. Twelve 
(16.4%) lists had estimated ‘longest wait-
ing times’ of longer than 18 weeks, with 
six of these being lists on which restora-
tive treatment could be provided for chil-
dren with special needs. Respondents’ best 

estimates of ‘average waiting times’ along 
with ranges are shown in Table 3.

Of the 75 ‘regular’ lists, eight (10.6%) 
had no pre-operative assessment. Nine 
(12%) carried out pre-operative assess-
ments on the same day as the DGA and 
58 (77.3%) lists held pre-operative assess-
ments on a separate day. The difference 
between the disciplines regarding when 
the pre-operative assessment was held 
was not statistically significant. Forty-nine 
(65.3%) ‘regular’ lists had a written referral 

remainder referred to DGA services  
nearby (Table 2).

Where data were provided for all-day 
sessions, these were treated as two lists. 
Data were also obtained for ad-hoc ses-
sions, such as emergencies or those 
implemented periodically to manage long 
waiting times. The providers involved 
were contacted for clarification and they 
explained that these lists occurred at very 
infrequent intervals.

In total, 84 DGA lists on which children 
were treated were identified. Fifty-two lists 
ran weekly, one list ran three times per 
month, nine lists ran fortnightly, 11 lists 
were monthly lists and two lists ran once 
every two months. These lists, that is, those 
running at least once every two months, 
were considered to be ‘regular’ lists. The 
remaining nine lists were labelled ‘ad-hoc’. 
Figure 1 shows a breakdown of ‘child-only’ 
lists and ‘mixed child and adult’ lists and 
Figure 2 illustrates the types of treatment 
provided according to discipline.

Assuming a 40-week year (accounting 
for annual leave, illness and other reasons 
for list cancellation), approximately 2,410 
regular paediatric DGA lists operated per 
year (with a mean of 60.3 lists per week) 
equating to about 13,500 patients receiv-
ing treatment annually. As the population 
of those under 16 years of age in the SHA 
is estimated to be 979,200 (ONS, 2009), 
this suggests that approximately 1.4% of 
the child population undergo a DGA each 
year. This estimation assumes that each 
DGA represents a different child, and that 
cross-border flows of referral are similar 
and it does not include ‘ad-hoc’ lists.

The Hospital Episode Statistics (HES) 
system was used to record DGA activity 
on 42 (56%) ‘regular’ lists, 16 (21.3%) did 
not know what method of data recording 
was used and the remainder (22.7%) listed 
ten ‘other’ methods of data recording.

Lists which were exodontia-only had 
a mean of 7.5 (SD 1.9) patients per list, 
‘extractions with minor oral surgery’ had 
3.5 (SD  1.2) patients and those where 
restorative care could be provided had 
a mean of 3.4 (SD 2.8) patients per list 
(Table  3). The difference in the mean 
number of patients according to type of 
treatment provided was found to be sta-
tistically significant (p <0.01).

Information on ‘average waiting times’ 
and ‘longest waiting times’ was provided 
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Fig. 1  Baseline characteristics of regular* DGA lists. n = 75. OMFS: oral and maxillofacial 
surgery. SDS: salaried dental service. DPD: departments of paediatric dentistry. GDP: general 
dental practitioner. *Definition of regular: ‘A regularly occurring session, ie no less frequent 
than once every two months, morning or afternoon, at which any type of dental treatment is 
provided for children under general anaesthesia’

Fig. 2  Types of list according to discipline. n = 75. OMFS: oral and maxillofacial surgery. 
SDS: salaried dental service. DPD: departments of paediatric dentistry. GDP: general dental 
practitioner
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protocol in place of which 15 (30.6%) were 
OMFS lists, 30 (61.2%) were SDS lists and 
four (8.2%) were GDP-led lists. Neither 
dental school had written referral proto-
cols in place.

Sixty-five (86.7%) ‘regular’ lists provided 
information on who confirmed treatment 
plans. A consultant/specialist in paediatric 
dentistry confirmed the treatment plan on 
21 (32.3%) of these lists, and a consultant/
specialist in oral and maxillofacial surgery 
confirmed treatment plans on 11 (16.9%) 
lists. A community dental officer con-
firmed the treatment plan on 22 (33.8%) 
lists. Staff grade oral surgeons, registrars 
or house officers, clinical directors and 
‘other’ confirmed treatment plans for 
the remaining 11 (16.9%) lists. Thirty-six 
(48%) ‘regular’ lists had a specialist as the 
most senior operator: 22 (29.3%) ‘regular’ 
lists had an OMFS surgeon and 14 (18.6%) 
lists had a paediatric dentist. Of the 39 lists 
which did not have a specialist as the most 
senior operator, 26 (66%) lists were SDS 
lists, nine (23%) were OMFS lists and four 
(10.2%) were GDP-led lists.

Restorative care was available on 28 
(37.3%) ‘regular’ lists, of which 11 lists 
(39.2%) only offered restorative care under 
specific circumstances, for example for 
the medically compromised or those with 
special needs. Fifteen (53.5%) of the lists 
providing restorative treatment provided 
restorative care for all children, includ-
ing healthy children still entirely in the 
primary dentition. The types of treatment 
provided on each ‘regular’ list are sum-
marised in Table 3.

All carious teeth were not routinely 
dealt with on twenty-one (28%) of the 
‘regular’ lists. Nineteen (90.4%) of these 
were OMFS lists and the remainder were 
GDP-led services. All 14 lists which had 
a specialist in paediatric dentistry as the 
most senior operator and 36 (92%) lists 
with a non-specialist as the most senior 
operator routinely dealt with all carious 
teeth at the DGA appointment. Eighteen 
(82%) lists with an oral and maxillofacial 
surgeon as the most senior operator did 
not routinely treat all teeth which had been 
diagnosed with caries. Over half (53.3%) of 
the ‘regular’ lists did not routinely request 
that the referring dentist provide ongo-
ing preventive care following discharge, 
of which 25 (62.5%) were OMFS-led, 13 
(32.5%) were SDS-led and two (5%) were 

GDP-led services. All DPD lists requested 
that the referring dentist provide follow-up 
preventive care and advice.

Following completion of the DGA, most 
provided some form of follow-up, with 
57 (76%) ‘regular’ lists having a routine 
discharge letter, seven (9.3%) providing a 
routine postoperative review appointment 
before discharge and eight (10.6%) citing 
‘other’ follow-up such as telephoning the 
patients.

Discussion
To our knowledge, this is the first evalua-
tion of paediatric DGA services since the 
introduction of the change in UK policy in 
2002.3 It found that there was significant 
variation in local provision of paediatric 
DGA in Yorkshire and the Humber with 
respect to many factors, including waiting 
times, number of patients per list, treat-
ments provided and recording of data etc. 
Given the large geographic area and popu-
lation (5.1 million) covered, these findings 
arguably represent service provision else-
where in the UK.

For almost a quarter of lists, respondents 
were unaware of the recording method 
used for collection of activity data. Those 
who did record activity used a wide range 
of recording methods. Analysis of hospital 
admissions for child dental care using HES 
data have been published previously.15,16 
However, as approximately half of lists in 
Yorkshire and Humber did not use this sys-
tem, their findings should be interpreted 
with care. Before 2002, DGAs were pro-
vided mainly by GDPs and SDS, and were 
monitored through data recorded by the 
then Dental Practice Board and Department 
of Health respectively. Since the change to 
hospital-only provision of DGA in 2002, 
the lack of a single activity recording sys-
tem prevents accurate activity analysis and 

hinders the monitoring and planning of 
services. A universal data recording system 
for all DGA service providers would help 
inform future service planning and also aid 
further research in this area.

The respondents’ best estimates of the 
usual waiting times were analysed, and 
are referred to here as ‘average waiting 
times’. The term ‘average’ is not intended 
as a precise statistical expression. There 
was significant variation in waiting times, 
although the majority of ‘average wait-
ing times’ were shorter than 18  weeks. 
Depending on the list in question, how-
ever, children could wait for up to 21 
months for their treatment. As poor dental 
health can have deleterious effects on chil-
dren’s quality of life,17 waiting times of up 
to 21 months are inconsistent with qual-
ity dental care. In this study, however, the 
vast majority of lists had waiting times of 
shorter than 18 weeks. The NHS initiative 
of target waiting times of no more than 18 
weeks was in place at the time of this study, 
however, this initiative has since ceased.18 
The mean number of patients (3.5) on lists 
where restorative care could be provided 
was higher than anticipated. This may be 
due to some lists only very occasionally 
providing restorative care. Further, more 
detailed investigation of the case mix of 
lists would be useful to inform commis-
sioning decisions.

Referral letters should include the rea-
sons for prescribing DGA, the patient’s 
medical history and a clear indication 
for the treatment requested.10 Existing 
data suggest that referrals are often inad-
equate.6,9,19–21 In this study, over one third 
of lists did not have a referral protocol. A 
well-designed and agreed referral protocol 
would ensure provision of adequate infor-
mation, introducing an element of con-
sistency and control into the process and 

Table 3  Number of patients and waiting times (regular lists)

Exodontia only. 
n = 27

Exodontia & minor 
oral surgery. n = 20

Restorative treatment 
available. n = 28

Mean no. of  
patients per list

7.5* (SD:1.9, 
Range:4‑12) 3.5 (SD:1.2, Range:1‑5) 3.4 (SD:2.8, 

Range:1‑12)

Estimated usual  
waiting time (weeks)

9.3 (SD: 6.8, 
Range:3‑25)

10.5 (SD: 5.6, 
Range:4‑18)

12.9 (SD:8.6, Range: 
2‑40)

Percentage of lists 
exceeding 18-week 
waiting time 

14.8% 0% 14.3%

SD: standard deviation. * Fisher’s exact test, p <0.01
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DGA treatment plan.20 This again empha-
sises the importance of an appropriate pre-
anaesthetic assessment.19,24

Studies have indicated that pre-opera-
tive assessment by a specialist in paediatric 
dentistry is associated with a reduction in 
repeat DGAs, possibly due to more compre-
hensive planning.23,24 A specialist in paedi-
atric dentistry was the most senior operator 
on less than one fifth of lists in this study, 
but as there are currently only 20 specialist 
paediatric dentists registered in Yorkshire 
and the Humber SHA, it would be unrealis-
tic for all the lists to include their involve-
ment, either at the pre-assessment stage or 
during actual treatment. SDS officers were 
the most senior operators on over a third 
of lists. Although not specialists, such cli-
nicians often have significant experience 
of working with children, especially those 
with special needs and all SDS lists in 
this study routinely dealt with all carious 
teeth at the DGA appointment, reducing 
the potential for repeat DGA. Involvement 
of the specialists in paediatric dentistry in 
paediatric DGA training could improve 
the quality of referrals as well as pre-
operative assessment and comprehensive  
treatment planning.

It appears from this study that restora-
tion of primary teeth under GA is only 
available to a small minority, with extrac-
tion-only the sole option available to most. 
On 11 ‘regular’ lists, restorative care was 
only available where the child had special 
needs, a significant medical condition or 
where permanent teeth were present. The 
terms ‘special needs’ and ‘medically com-
promised’ were used in the questionnaire; 
however, these terms are open to various 
interpretations, for example a child with 
an extreme dental anxiety or phobia may 
not be defined as having a ‘special need’ 
in some centres, but may in others. This 
issue did not arise in the piloting proc-
ess but in retrospect it would have been 
helpful to provide a definition of these 
terms to avoid ambiguity. The question 
of provision of dental care under general 
anaesthesia for children with additional 
needs was not the focus of this study, but 
is certainly an area for future research and 
indeed, oral health inequalities for those 
with disabilities have been highlighted  
again recently.28

The majority of DGA lists provided fol-
low up in the form of a discharge letter. 

Discharge letters may be useful in raising 
the issue of the need for future prevention. 
Over half did not request that the referring 
dentist provide preventive care and advice 
following discharge. As children who have 
undergone DGA are at high risk of fur-
ther dental disease and repeat GA,9,25 it is 
of concern that over half of lists did not 
include post-operative preventive strate-
gies and that three lists did not provide any 
post-DGA follow up. It would be beneficial 
to emphasise the importance of prevention 
for these children, as outlined in Delivering 
Better Oral Health.26

Conclusions
There was no universal data recording 
mechanism for paediatric DGA with many 
respondents not using the HES coding sys-
tem. There was much variation in how DGA 
lists were organized and although there 
was no consistent pattern of deficiency, 
many lists did not meet all current guide-
line standards and other accepted princi-
ples. Absence of agreed referral protocols 
and lack of, or unstructured approach to, 
pre-operative treatment planning consulta-
tion and assessment were among the issues 
identified. Although most complied with 
the NHS 18-week waiting time initiative, 
there were inequities in waiting times for, 
and access to different services. In addi-
tion, the maximum times patients could 
wait were considerable in several areas. 
The availability of restorative care varied 
considerably suggesting that some chil-
dren in the region may be disadvantaged 
in this respect. These findings are specific 
to Yorkshire and Humber, and although 
they could be generalised to other regions 
in the UK, further investigation of paediat-
ric DGA services here and in other regions 
would contribute to a country-wide situ-
ational analysis.
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episode (comprehensive care) has been 
recommended to reduce the risk of repeat 
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isolation from caries management. It is, 
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sible, to include all carious teeth in the 
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