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Introduction
Autism in children presents with a variety of 
features.1 There is no single cause but research 
has found that genetics, environment and 
neuropsychopathy may have an aetiological 
role in it.2 Diagnostic criteria for autism in the 
UK are outlined on the website of the National 
Autistic Society.1

Children with autism may have a more 
restricted diet due to sensory issues, food 
hypersensitivity and anxiety surrounding 
mealtimes.3 This could potentially have an 
impact on oral health.

Baron-Cohen et al. estimated the prevalence 
of autism in school children in the UK to be 157 
per 10,000, making autism a relatively common 
condition that we are likely to encounter in 
clinical dental practice.4 

Between 2017-2018, over 26,000 5-9-year 
olds were admitted to hospital as a result of 
‘tooth decay’.5 The impact that dental caries 
can have on child’s life is significant, potentially 
leading to pain, infection and time off school/
activities. 

Dental therapists have an important role 
in treating caries, which is implicated in the 
General Dental Council’s Scope of practice.6 
A multidisclipinary approach from various 
members of the dental team, from dental 
therapists to dentists, can help to ensure that 
dental caries in children is well treated. It can 
also help promote the dental therapist’s role 
within the dental team.

As a student dental therapist, I have seen 
children with varying degrees of autism and 
a high caries experience. The parents/carers 
of these children report very limited diets, 
including beige-coloured and bland foods and 
fixation on certain food types, eg high sugar 
drinks. I was keen to find out whether research 
indicates this pattern is common for dental 
patients with autism.

Aim
It is the aim of this literature review to 
investigate the evidence relating to the question: 
‘Do children with autism have a higher caries 
prevalence in comparison to non-autistic 
children?’. 
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mirror, explorer and William’s probe.10 The 
examination conditions were optimal. In their 
cross-sectional study, Hariyani et al.16 used 
natural lighting near a window to examine the 
subjects. This brings into question the validity of 
these results in particular as caries may easily be 
missed due to poor lighting. 

Another point raised when considering 
examination methods was the use of a single 
examiner versus multiple examiners. Fakroon 
et al.14 used two examiners who were calibrated 
and blinded to the aims of the study. Inter-
examiner reliability was assessed two weeks 
later, establishing a 0.95 reliability score. In 
terms of results, Fakroon found the DMFT 
score of children with ASD [autistic spectrum 
disorder] to be lower than the control group. 
The justification of inter examiner reliability as 
well as the p value being established as 0.001 
(very precise) indicates strength for these 
results.14

Jaber and Tulumbaci et al. utilised a 

single examiner when performing oral 
examination.10,14 Whilst this may decrease 
inequalities in comparison to utilising multiple 
examiners, it may increase examiner bias. 
Neither study carried out precision assessments 
to ensure reliability of the examiners. In terms of 
results, Jaber found caries prevalence in children 
with autism to be significantly higher than 
those without with a p value of p<0.05, which 
is significant. Tulumbaci found no statistical 
difference in DMFT/dmft scores between 
control and study group with p = 0.43.14

The systematic reviews and meta-analyses 
mainly focused on oral health status as a whole 
rather than caries specifically. However, each 
paper measured caries incidence using DMFT/
dmft, therefore meeting the inclusion criteria. 
Generally, systematic reviews and meta-analyses 
indicated no statistically significant difference in 
the DFMT/dmft scores of children with autism 
compared to control groups.

Robertson et al. focused their study on 
children with and without learning disabilities, 
rather than autism.12 The study categorised each 
condition and set out the results separately. Bias 
was assessed at length by the authors of this 

Methodology
From September to October 2020 searches were 
completed using Web of Science and Google 
Scholar. 

For Web of Science, Boolean operating terms 
were used: [caries AND prevalence AND autism 
OR Autistic spectrum disorder AND DMFT 
AND dmft].

Web of Science yielded 19 results. Seven 
were found to meet the inclusion criteria: one 
systematic review, three systematic review 
and meta-analyses, one cross-sectional case-
controlled study and two cross-sectional studies.  

Google Scholar yielded 650 results which 
reduced to 24 once more appropriate terms and 
filters were applied. Thirteen duplicates were 
removed. The remaining 11 were screened and 
three were found to meet the inclusion criteria: 
two case-controlled studies and one cross-
sectional survey. 

I was sent three additional papers of interest 
by a tutor with an interest in this topic (Personal 
communication, G. Jackson, 2021). Two of 
these met the inclusion criteria. Both of these 
were systematic reviews with meta-analyses. 
Following critical appraisal, only one of these 
papers was included.

The inclusion criteria included:
   Papers printed in the English language
   Papers published within the last ten years 
(2010-2020)

   Any study types including systematic reviews 
and meta-analysis

   Metric used = DMFT/dmft [Decayed, 
Missing and Filled permanent Teeth].

The exclusion criteria included:
   Studies not in the English language
   Studies published prior to 2010
   Studies that are not sensitive to autism as a 
disability.

The CASP (Critical Appraisal Skills 
Programme) tool was used for case-control 
studies and systematic reviews.7 The AXIS tool8 
was used to critically appraise cross-sectional 
studies. For meta-analysis, the critical appraisal 
tool created by the Center for Evidence-Based 
Management was applied.9

Results
The papers reviewed showed wide heterogeneity. 
Some studies found that subjects with autism 
were more inclined to have higher DMFT/dmft 
scores, therefore, a higher prevalence of caries. 
Three studies found no statistical difference 
between DMFT/dmft in children with autism 
versus the control group. One study found 
DMFT/dmft was lower in individuals with 
autism.

When looking at studies that indicated 

children with autism had a higher prevalence of 
caries, two of the studies10,11 were cross-sectional 
surveys. The nature of these study designs 
means that there is no control group.

Robertson et al.,12 Zhang et al.13 and 
Tulumbaci et al.14 demonstrated results that 
indicated no statistical difference for children 
with autism and control groups. Tulumbaci et al. 
demonstrated the difference in DMFT of study 
group and control group to be 0.2, which does 
not show a statistical difference.14 Furthermore, 
Zhang et al. stated that the weighted mean 
difference between the study groups and control 
groups in the papers analysed was 0.43 which is 
not statistically significant.13

Fakroon et al.14 was the only study to present 
findings where the group with autism was 
shown to have a lower prevalence of caries in 
comparison to the control group. The DMFT 
score for the group with autism was 0.22 and 
DMFT for the control group 1.15, which is a 
difference of one tooth per mouth. 

Discussion
There seems to be a mixture of reported 
outcomes in terms of the impact autism has 
on caries risk. When analysing the results 
from each study, different factors will have an 
influence on the outcome, and what degree of 
confidence we can gain from these results. 

Jaber10 produced a case-controlled study 
in which 61 patients with autism were studied 
along with 61 controls, who matched the study 
group in terms of age, sex and socioeconomic 
status. There was a male to female ratio of 45:16 
in each group. This raises concerns with regards 
to gender bias as the distribution of males to 
females is approximately three to one. However, 
the study has justified this as it reflects the 
higher prevalence of diagnosed autism in males 
versus females. This proportion of higher males 
to females in the study group was also seen in 
Fakroon et al. who justified their male to female 
ratio of 4:1 due to the distribution of autism in 
Libyan children.14

Furthermore, Jaber’s case-controlled study 
was designed so that each child was examined 
by a single examiner for oral hygiene status and 
dental caries in a dental chair using a dental 

more restricted diet due to sensory 
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representative of the sample and the school, 
the results (which found a DMFT of 3.42) 
may not be applicable to the wider population 
as the study group is so specifically placed. 
Furthermore, as a cross-sectional survey, there 
was not a control group. This causes difficulties 
in establishing whether caries prevalence in 
higher or lower in individuals with autism 
than a control. Whilst p values were assessed 
to establish whether gender, age and caries 
have a statistically significant relationship (both 
p values were assessed as p<0.05 therefore 
statistically significant), no values were 
calculated to assess overall significance of these 
DMFT/dmft values. 

Overall, it would seem that caries prevalence 
in children with autism is not significantly 
different to those without autism and 
methodical, systematic assessment of all caries 
risk factors is required for all children. When 
taking into account level and quality of evidence 
and assessment of bias, SR and MA indicated 

no difference in DMFT/dmft values. The 
methodology of some primary research may 
have introduced bias.

Recommendations
I feel that positive changes can be implemented, 
in terms of further research and future policies/
guidance.

These include:
   Epidemiological studies that cover larger 
geographical areas to establish worldwide 
trends and whether regional differences in 
DMFT/dmft are common

   Guidelines outlining how autism could 
potentially influence oral health and how 
clinicians can adapt their approach to ensure 
children with autism have access to tailored 
dental care which meets their specific, 
individual needs. 

I appreciate that these recommendations 
may require funding and identifying researchers 
who have a keen interest in autism in dentistry. 
With the increasing prevalence of autism 
within the population, these would be pivotal in 
creating a better clinical experience for children 

review. The intra-study risk of bias was assessed 
as a mean of 5.2, meaning a medium to high risk 
of bias across the studies. Critically, this study 
has gone to great lengths to establish sources and 
implications of bias, strengthening the quality of 
this study. Conversely, Corridore et al.17 did not 
indicate risk of bias or indicate the significance 
of results. This decreases the potential quality 
of the results as we were unable to establish the 
precision and accuracy of the results. 

The sample sizes within the systematic 
reviews and meta-analyses were all of a large 
size, representative of good population sizes. 
Nunes de Silva et al.18 had a sample size of 
780, which allows for good representation of 
the population. Furthermore, a large sample 
size allows for a more precise estimate of the 
treatment effect (Biau et al.),19 which in this case 
gives a more accurate representation of caries 
prevalence in children with autism.

Regional differences in DMFT/dmft and 
caries prevalence were found. Zhang et al. 

established that globally, no statistical differences 
in DMFT/dmft were found.13 However, they 
found that within Asia, children with autism 
had a significantly higher index of DMFT/
dmft. Nunes da Silva et al. utilised research 
from a wide range of locations, including USA 
and Japan.18 Six out of the seven studies they 
reviewed were based in Asia, and they found 
that these studies showed a higher prevalence of 
caries than in the USA. 

Therefore, this raises the question as to 
whether cultural differences have an impact 
on caries prevalence in children with autism. 
This may be a consequence of differences in 
diet or potential differences in the way autism is 
identified and managed.

A common theme throughout the papers 
critically appraised was the study groups being 
selected from autism centres and schools. These 
are residential and non-residential centres where 
the needs of children with autism are specifically 
met and education is tailored to their needs, 
which may be a source of bias.

For example, Naidoo et al. recruited 149 
children from a special needs school in a region 
in South Africa.11 Whilst the results may be 

cultural differences have an  

‘This raises the question as to whether 

children with autism.’

impact on caries prevalence in 

with autism and improving oral health.
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