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Abstract
Dental treatment provided under general anaesthesia (DGA) is an expectation for many children and young adults (CYA) 
diagnosed with Autistic Spectrum Disorder (ASD). Planning and delivery of DGA requires consideration of morbidity and 
mortality risks and implications for families and healthcare services. One hundred patient records of CYA with special 
healthcare needs were analysed to examine characteristics and experience of DGA revealing that 79% of CYA had a diagnosis 
of ASD. Forty-seven percent of CYA diagnosed with ASD had at least one previous hospital admission for DGA. For 24% 
of this repeat DGA group, the previous DGA was within a two-year period. Results highlight a high rate of DGA and need 
to investigate more effective primary dental care strategies.
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Dental caries (cavities) develop when there is an imbalance 
between pathological factors and dental protective factors 
(Featherstone and Chaffee 2018). Admission to hospital for 

young children requiring dental treatment is recognised as 
an unfortunate, preventable common occurrence (McAuliffe 
et al. 2017). For children and young adults (CYA) diagnosed 
with Autistic Spectrum Disorder (ASD), particularly those 
with sensory sensitivity and a low level of functioning, den-
tal treatments and repeat treatments under general anaesthe-
sia are often expected. Availability of hospital dental general 
anaesthetic services (DGA) for CYA diagnosed with ASD 
are recognised as important and can provide advantages in 
terms of a single visit with a predictable dental treatment 
outcome. However, there are risks associated with general 
anaesthesia provision. The risk of a healthy child dying 
from a general anaesthetic during non-emergency surgery 
is estimated to be 1 in 100,000 (van der Griend et al. 2011). 
Risks may be lower in children over the age of one year, 
but higher for a child with additional complex medical 
comorbidity. Severe critical events, such as respiratory or 
cardiac events, associated with paediatric anaesthesia have 
been estimated at 5% (Wolf 2017). Representation of CYA 
with ASD on DGA lists of 12% to 14% have been reported 
(Arnold et al. 2015; Ciftci and Yazicioglu 2020). Logistical 
safety requirements such as fasting and monitoring can pre-
sent challenges, as can post-operative nausea and vomiting 
and post-operative surgical discomfort. It is acknowledged 
that there is little research about pain assessment in the ASD 
population, and that communication challenges associated 
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with ASD can make assessing postoperative pain more dif-
ficult for health care providers (Arnold et al. 2015). In order 
to avoid risks of severe critical events, morbidity and mortal-
ity associated with general anaesthesia, there is an accepted 
agreement from many paediatric dental units that following 
a dental GA, no child should need a repeat DGA within the 
following two-year period (Kirby et al. 2020). However, it 
has also been acknowledged that the need for repeat DGA 
can be significantly affected by a child’s medical diagnosis 
(Amin et al. 2015; Tahmassebi et al. 2014). There is lim-
ited research published regarding DGA use and repeat DGA 
rates specifically for CYA diagnosed with ASD. This brief 
report describes analysis carried out to investigate the repre-
sentation, characteristics, experience and treatment of CYA 
diagnosed with ASD attending for DGA at a hospital aim-
ing to improve preparedness and support for patients diag-
nosed with ASD. The hospital is a centre of referral serving 
a population of over 1.1 million in the Republic of Ireland.

Method

Ethical approval was gained from the Hospital’s Clinical 
Research Ethics Committee in January 2020 to review100 
consecutive case notes of CYA aged 1-16 years attending 
the weekly DGA service for CYA with special healthcare 
needs. A period of attendance between January 2019 and 
October 2019 was selected for retrospective review of dental 
case notes. Patient identifier (ID) numbers allocated to the 
DGA list during the period under examination were retrieved 
from the dental electronic patient record system used at the 
University Dental Hospital. ID numbers assigned to CYA, 
who subsequently cancelled or were reschedule for the DGA 
appointment outside the analysis period (n = 17), ID num-
bers of dental case note records which could not be located 
(n = 11), and records lacking details of the operative pro-
cedure or anaesthetic within the dental notes (n = 1) were 
excluded. Analysis of the 100 DGA dental case notes 
retrieved, following exclusions, identified 79 CYA records 
where the primary medical diagnosis recorded was ASD. 
The 79 ASD records identified were analysed to examine 
patient characteristics, treatment and experience of DGA 
service for this report.

Results

Patient Characteristics

There were 19 females and 60 males. The mean age of 
attendance for DGA was 9 years-old (range 4-16). Sixteen 
CYA were recorded as being non-verbal, including one child 
described with selective mutism.

Medical History

Thirty-five CYA (44%) had at least one other medical diag-
nosis recorded in addition to their ASD diagnosis. The 
most common comorbidities recorded alone or with other 
comorbidities were asthma (11), ADHD (7), and epilepsy 
(5). Thirty-six CYA (46%) were taking at least one daily 
medication. Medications for relief of asthma symptoms, reg-
ulation of sleep, relief of constipation, stimulant medication 
and anti-epileptic drugs were the most common medications 
recorded. Melatonin was noted as a daily medicine in 14 
records. Gastrointestinal problems, feeding issues or altera-
tion of diet was recorded for 10 CYA.

Patient Experience and Treatment

Preparation for induction of general anaesthesia involved 
midazolam premedication prescription for 49 CYA (62%). 
Two CYA who were prescribed premedication refused or 
spat out the medicine at administration. The primary dental 
diagnosis recorded for 91% of CYA was dental caries (den-
tal cavities). Other diagnoses included tooth developmental 
abnormalities, retained teeth or trauma. Dental treatments 
provided included extractions, restorations (fillings) and 
preventive treatments. Figure 1 presents results for dental 
treatment distribution according to age and stage of den-
tal development (primary / deciduous dentition, mixed 
dentition, permanent dentition). This age categorisation 
also reflects planned availability of packages of dental care 
within the new Irish National Oral Health Policy (Depart-
ment of Health 2019). The majority of CYA (n = 61) were 
in the 6–12 years age range and therefore in the mixed denti-
tion stage of development with both permanent and primary/
deciduous teeth present. Fifty-three CYA had primary teeth 
extracted and 14 CYA had permanent teeth extracted. All 
CYA receiving DGA treatment had at least one treatment 
aiming to help prevent future dental disease (Fig. 1).

Distance travelled to hospital for DGA was calculated. 
Eight families had a round trip greater that 200 km with 
one family having a return journey of 386 km. Duration of 
procedure was recorded in 63 of the dental notes retrieved. 
The duration of DGA recorded ranged from 40 to 180 min 
(Fig. 2).

Comments relating to pre- and post-operative behaviour 
problems such as “crying a lot, refusing monitoring equip-
ment, aggressive and lashing out” or comments stating that 
completion of post-operative monitoring was prevented 
by CYA behaviour were recorded (Table 1). The potential 
impact of age and distance travelled to the hospital as factors 
that might have affected the occurrence of behaviour prob-
lems before the DGA were analysed. Neither of these factors 
was statistically significant (Table 1). The potential influence 
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Fig. 1  Dental treatment dis-
tribution according to age and 
dental development
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Fig. 2  Duration of dental 
general anaesthesia recorded 
for CYA 
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Table 1  Exploration of factors associated with negative behaviour problems pre- and post-treatment

a N for behaviour problems was slightly higher for post-treatment (n = 15)
b Due to some missing data, the Ns for duration were 47 and 13 respectively

No behaviour problems 
(n = 65) Mean (sd)

Behaviour problems 
(n = 14) Mean (sd)

t test p value

Pre-treatment Age 9.38 (2.48) 9.00 (3.09) 0.44 .67
Distance travelled 35.83 (33.8) 47.02 (56.4) − 0.72 .49

Post-treatmenta Number of teeth extracted 2.53 (2.31) 2.60 (2.82) − 0.09 .93
Age 9.42 (2.54) 8.87 (2.80) 0.70 .49
Distance travelled (Km.) 36.36 (38.82) 44.03 (38.01) − 0.70 .49
Treatment duration (mins.)b 108.42 (32.17) 114.62 (32.82) − 0.61 .55
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of number of teeth extracted, age of the child, distance trav-
elled and the duration of the procedure as predictors of post-
operative negative behaviour were also examined. As can 
be seen in Table 1, none of these factors was significantly 
associated with the occurrence of post-operative negative 
behaviour recorded. Five of the 15 CYA with comments 
relating to negative post-operative behaviour had restorative 
dental filling treatment and did not have any teeth extracted. 
A four-year-old child who had 12 primary teeth extracted 
had no record of post-operative negative behaviour.

Analysis established that 37 CYA (47%) had at least one 
DGA recorded previously. The average time between the 
first and second DGA was 3 years 1 month (range 28 days 
– 8 years). Twenty-four percent of those CYA attending for 
repeat DGA had a previous DGA within 2 years of the most 
recent DGA. In addition to the attendance being analysed, 
10 CYA were recorded as having two previous DGAs, three 
children had three previous DGAs.

Discussion

CYA diagnosed with ASD comprised the largest category 
(79%) attending for treatment on the DGA list dedicated to 
CYA with special health care needs in this analysis from 
a regional referral hospital in Ireland. Direct comparison 
with other studies is difficult as ASD is not always classi-
fied as a single special health care category within reports 
of DGA services. Where specific categorisation of ASD can 
be found within DGA analyses, figures for ASD attendance 
rates of 12% to 14% have been reported (Arnold et al. 2015; 
Ciftci and Yazicioglu 2020). Difficulties establishing good 
oral health practices were highlighted in a Public Health 
England survey which revealed that 24% of 5-year-olds and 
12% of 12-year-olds with ASD were resistant or refused a 
dental examination even within their familiar special school 
setting environment (Public Health England 2015).

The data from our analysis reveals reliance on DGA 
services for provision of dental treatment for many CYA 
diagnosed with ASD. When CYA are identified who cannot 
accept routine dental care and prevention, the implications 
for families and carers need to be identified and understood 
so that values and care delivered by the health system match 
the values and expectations of parents and carers for their 
CYAs. Daily medication, taken by 46% of CYA in this 
analysis, can be an important caries risk factor if medica-
tion is not sugar free or contributes to salivary dysfunction. 
Evidence based guidelines for prevention of dental caries 
exist (Public Health England 2014) but tailored oral health 
support is required to ensure realistic guidance is available 
for families who may be burdened with lack of sleep, cop-
ing with food aversions and restricted intake (Cermak et al. 
2010), and unable to change timing or content of medication 

(to sugar free) because of sensory and change sensitivities 
(Chistol et al. 2018).

Midazolam premedication was prescribed for 62% of 
CYA. Studies have identified challenging negative experi-
ences for patients, parents and staff associated with admin-
istration of premedication for CYA with ASD (Taghizadeh 
et al. 2019). Although not reflected in the current data, 
there is a growing pattern of tailored use of non-standard 
premedication and combination premedication for children 
diagnosed with ASD (Arnold et al. 2015; Taghizadeh et al. 
2015).

It is recognised that CYA with ASD attend for frequent 
interventional use of health care services (Cummings et al. 
2016). This analysis highlights areas of particular atten-
tion for pre-operative discussion and planning with parents 
prior to hospitalisation for DGA. These include information 
regarding premedication, duration of DGA and behaviour 
problems pre- and post-operatively. There was no evidence 
from our analysis that peri-operative behaviour could be pre-
dicted by distance travelled, age, duration of procedure or 
complexity of surgery.

The high percentage of extractions (84%) in the 6 
-12 years age group has been reported previously (Savanhe-
imo et al. 2012) and reflects the length of time the primary/
baby teeth have been in the mouth with failure of profes-
sional or homecare strategies to prevent the dental caries 
process. DGA is a costly service requiring high numbers of 
staff, specialist facilities and equipment for safe provision. 
Duration of DGA, including delays associated with behav-
iour issues, have resource implications in terms of financial 
and opportunity costs and length of waiting lists (Jameson 
et al. 2007). In this analysis the duration of DGA recorded 
ranged from 40 to 180 min. There is limited research pub-
lished regarding cost of DGA services for CYA with special 
health care needs. The most recent DGA cost per patient, for 
adults with disabilities in Ireland was estimated at €2242.87 
(McGeown et al. 2018). Some public funded DGA services 
in Ireland and UK concentrate resources on short duration 
DGAs and a more aggressive approach, providing dental 
extractions only. The more comprehensive approach with 
provision of dental restorations and preventive treatments 
as well as extractions requires longer duration of DGA, 
increased costs and decreased number of patients treated 
per DGA session. Appropriate treatment planning and care 
is required to ensure responsible stewardship of health care 
and family time and resources.

Policies regarding acceptance of referrals for DGA and 
availability of DGA vary between regions and countries but 
should always reflect the best interest of the CYA weighing 
up associated risks and benefits. There is expert agreement 
regarding safety concerns and goals to avoid repeat DGA 
within a two-year period (Kirby et al. 2020). There are also 
resource implications associated with high repeat DGA rates. 
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The high (47%) repeat DGA rate in this ASD population 
compares unfavourably with population repeat DGA rates 
available for CYA from the UK which range from 0.36% to 
37% (Kirby et al. 2020). To assist data comparison, service 
planning and staff training hospital statistics for DGA should 
be readily accessible with clear categorisation by medical 
diagnoses and repeat DGA episodes. Service evaluation 
exercises should encourage team reflection to ensure that 
wherever possible dental treatment strategies reduce avoid-
able repeat DGA. Attendance and rates of repeat DGA (47%) 
identified in the current dataset may reflect dentists’ lack of 
training, skills and confidence in treating CYA with ASD 
in a primary care setting or may reflect parent and carer 
concerns and preference for the DGA treatment modality. 
This analysis highlights the need for more research to clarify 
which of these factors may be driving higher rates of DGA in 
CYA with ASD. The burden associated with dental care and 
attendance within a health care plan following ASD diagno-
sis is often overlooked. Collaboration between dental health 
professionals and the wider team of paediatricians, clinical 
psychologists, feeding disorder specialists, speech and lan-
guage and occupation therapists at the post-diagnostic stage 
should be considered to provide opportunities to implement 
oral health advice and therapies within other personal health 
strategies.

This analysis demonstrates dental clinical need with 
dependency on access to DGA services for many CYA diag-
nosed with ASD. The importance of planning for access 
to appropriate and timely DGA services is acknowledged. 
However, this analysis also highlights a need to further 
investigate effective strategies in primary dental care which 
could help reduce the identified reliance on DGA services.

Conclusion

This study revealed that for CYA identified with special 
healthcare needs, the rate of DGA attendance for those diag-
nosed with ASD is higher than for their non-ASD peers. It 
is recognised that DGA is unlikely to be avoidable, when 
ASD traits interfere with daily dental preventive oral hygiene 
and dietary guidance and affect coping strategies required 
to deal with the highly sensory and invasive challenges of 
dental treatment. This report highlights the burden of dental 
care for families and dental healthcare resources and begins 
to investigate some of the factors that may affect the occur-
rence of behaviour problems for CYA with ASD pre- or 
post-operatively when DGA is unavoidable. Further work 
is necessary to explore the mediating factors for pre- and 
post-operative behavioural difficulties encountered during 
DGA attendance, with a view to developing suitable inter-
vention techniques. Research is also required to investigate if 
treatment need and DGA attendance could be reduced with 

education and training for dental health care professionals 
and through development of more collaborative strategies 
with families and other healthcare professionals.
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