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Abstract

Background: Autistic children and young people (CYP) experience oral health (OH)
inequalities. They are at high risk of dental disease and show significant levels of
unmet need in relation to OH and access to dental care.

Aim: This study aimed to gather evidence on the factors that influence OH
behaviours, access to and delivery of dental care for autistic CYP.

Design: This was a mixed-methods narrative systematic review.

Data Sources: Embase, Web of Science, Dentistry & Oral Sciences Source, MEDLINE,
Psychinfo, Scopus, CINAHL, SocINDEX and grey literature were the data sources for
this study.

Review Methods: A systematic search was conducted for qualitative, quantitative
and mixed-methods research studies from countries with a High Development Index
that related to OH behaviours, access to and delivery of dental care for autistic CYP.
Results were analysed using narrative synthesis.

Results: From 59 eligible studies, 9 themes were generated: (1) affordability and
accessibility; (2) autism-related factors and cognitive or motor skill differences; (3)
the dental environment; (4) managing CYP's behaviour; (5) responding and adapting
to the needs of the autistic CYP and their parent/carer; (6) attitude of dental health
professionals (DHPs) towards autistic CYP and their parents/carers; (7) knowledge of
how to care for and support CYP's OH; (8) empowerment of parents/carers and

collaboration with DHPs; and (9) communication and building rapport.
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Conclusion: The adoption of healthy OH behaviours and access to dental care by
autistic CYP is impacted by a range of factors including those intrinsically related to a
diagnosis of autism, for example, communication and those often associated with
autism, for example, sensory sensitivities. Access to better OH and dental care can
be facilitated by responding to the individual needs of autistic CYP through
accommodation, education and adaptation. This necessitates greater awareness and
knowledge of autism amongst DHPs and the provision of appropriate services. More
methodologically robust intervention studies are needed to identify effective ways
to support autistic CYP in achieving good OH and access to dental care.

Patient and Public Contribution: The review protocol was developed with members of
the project patient and public involvement group who provided the autistic voice,
contributing to the interpretation of the review findings and writing of the manuscript.
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access to dental care, autism, delivery of dental care, dental care, narrative systematic review,

oral health

1 | BACKGROUND

Children's oral health (OH) matters. Poor OH in childhood can cause pain,
discomfort and social embarrassment and impacts on quality of life and
long-term OH.? Most OH problems such as dental caries and periodontal
(gum) disease are largely preventable. However, poor OH is common,
with vulnerable and socially disadvantaged people disproportionately
affected.? This reflects a range of interacting factors at the individual and
societal levels.? One group that experiences significant unmet needs in
relation to OH is autistic children and young people (CYP).2

Autism is a neurodevelopmental condition that is diagnostically
characterized by persistent difficulties with social interaction and
communication, and restricted, repetitive patterns of behaviours.*
Autistic people may also experience altered sensory responsivity
across all senses. Autism is a spectrum that presents in a range of
different ways such that there is no typical autistic child and no one-
size-fits-all health care appropriate for everyone.®

Autistic CYP have a high prevalence of dental caries and
periodontal disease and poor oral hygiene levels® with studies
consistently showing high levels of unmet treatment needs.® They are
also more likely than neurotypical CYP to receive treatment under
general anaesthesia.” There are several reasons why the risk of dental
disease may be higher in autistic children. They often have a restricted
diet due to sensory sensitivity around taste, texture and smell. They may
experience avoidant/restrictive food intake disorder, pica and the need
for ‘sameness’, which can mitigate against achieving a balanced diet.®
Other factors include the use of tricyclic medications (a common side
effect of which is dry mouth) and poor oral hygiene.” The latter may
arise because sensory sensitivities and issues around manual dexterity
can impact the ability of autistic CYP to brush their teeth.’®° Some CYP
may not have the skills or knowledge to care for their own teeth

effectively and are dependent on others to provide this care.

Autistic people encounter difficulties in accessing dental care.
Attending dental visits can be a stressful experience for autistic CYP
and their families.” Sensory sensitivities, difficulties relating to social
interaction and communication and resistance to change can make
dental visits unpleasant for autistic CYP. This may be reflected in
their behaviour, which can pose challenges for the dental team. A lack
of awareness, education and training about autism among dental
health professionals (DHPs), together with the behavioural distress
that autistic patients may experience, contribute to the reluctance of
some DHPs to treat autistic CYP.1112

The unmet OH needs of autistic CYP must be seen in the context of
the wider health, social and economic inequalities that autistic people
experience across the lifecourse. Autistic CYP and adults endure unmet
health needs and inequality in access to health care that affects their
mental and physical health, unnecessarily reducing life expectancy.*®

The aim of our research is to collate the evidence on the factors
that influence OH behaviours, access and delivery of dental care to
autistic CYP. The term ‘oral health behaviours’ here refers to
behaviours to maintain OH and prevent disease as identified by
Public Health England.* These include toothbrushing, using fluori-
dated toothpaste and frequency of sugary food and drinks. In
consultation with the study's patient and public involvement (PPI)
group, we have adopted identity-first language (e.g., autistic children).
This is widely used by the autism community and is the language
preference of choice of the National Autistic Society UK. We define

‘young person’ as being a person aged 10-19 years.

2 | METHODS/DESIGN

The protocol for the systematic review is published®® and registered
with PROSPERO (reg. number: CRD42021248764).
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2.1 | Eligibility criteria

Eligibility criteria are shown in Table 1. Research from countries with
a very high Human Development Index (HDI) only was included in the
review (for a list of countries and an explanation of HDI, see
Appendix 1); this facilitates comparability and supports the transfer-
ability of findings to countries with advanced health care systems.
Studies published in any language were included. Studies in French
and Japanese were translated by the authors. There was no

restriction on the date of publication.

2.2 | Information sources and search strategy

Literature search strategies were developed by an information
specialist (L. B.) using subject heading and synonyms for autism and
dental care or OH. The databases Embase, Web of Science, Dentistry
& Oral Sciences Source, MEDLINE, PsycINFO, Scopus, CINAHL and
SocINDEX were included. Grey literature'® was identified by an
internet search using the search engine Google, established sources
of grey literature and websites of relevant organizations including
EThQOS, Social Care On-line, Public Health England, Health Founda-
tion, British Society for Disability & Oral Health, British Society for
Paediatric Dentistry, National Autistic Society, British Dental Associ-
ation, Autistica, National Institute for Health and Care Excellence and
Mencap. The focus on UK-based grey literature reflects the fact that
this review is part of a wider study that aims to inform UK policies
and practices in relation to the OH care of autistic CYP. Database and

TABLE 1 Summary of inclusion and exclusion criteria

Study characteristic  Inclusion criteria

Population

Autistic children and adolescents 19 years of age or younger at
the time of the study. Studies addressing both adults and

WILEY—

grey literature searches were conducted in February 2021 and

repeated in November 2021 (see Appendix 2 for search strategies).

2.3 | Selection process

Search results were uploaded to Rayyan,!” a systematic review web
and M. P)

independently screened all titles and abstracts against the inclusion

application, for screening. Two reviewers (J. E.

and exclusion criteria. Full texts of potentially relevant articles were
retrieved and independently screened by J. E. and M. P. Where the
two reviewers disagreed on article inclusion, consensus was reached

by discussion with the third reviewer (R. W.).

2.3.1 | Data extraction

Table 2 shows the data items extracted for quantitative, qualitative
and mixed-methods studies. For qualitative studies and the qualita-
tive components of mixed-methods studies, extracted data also

included themes related to the outcomes of interest.

2.4 | Assessment of methodological quality

The studies were critically appraised using the Mixed-Methods
Appraisal Tool (MMAT).X8 This is a critical appraisal tool designed for
systematic mixed study reviews that permits appraisal of the

Exclusion criteria

Autistic individuals aged 20 years and older at the time of
the study.

children were included if the data/findings relating to
children were clearly defined and reported separately.

Parents/guardians/caregivers, support staff (e.g., support
workers, volunteers, teachers), who must be caring for,
working with or supporting at least one autistic child or

adolescent.

Dental health professionals to include all individuals involved in
the provision of dental care or promotion of oral health, for
example, dentists, dental hygienists, dental nurses, oral
health educators and other members of the wider dental

team such as receptionists.

Setting
of 0.8 or above.

Qutcomes Studies that include outcomes relating to:

Factors influencing oral health behaviours in autistic children

and adolescents.

Studies from countries with a Human Development Index value

Studies from countries with a Human Development Index
value below 0.8.

Studies that do not include outcomes relating to the factors
influencing oral health behaviours in autistic children and
adolescents, their access to dental care or the provision
of dental care to them.

Factors influencing access to dental care services by autistic

children and adolescents.

Factors influencing the provision of dental care to autistic
children and adolescents by dental health professionals.
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TABLE 2 Data items

Authors

Year of publication
City/country

Aim of study

Type of study

Study design

Data collection method
Recruitment
Outcome measure
Sampling

Analysis method
Dental care setting
Oral health setting
Oral health behaviour
Participant population

Participant characteristics

Data Items

Children's oral health behaviour and

dental visits
Barriers to oral health
Access to dental care
Provision of dental care
Facilitators for oral health
Access to dental care
Provision of dental care
Description of intervention
Study details
Country
Study methodology
Data collection methods
Participant characteristics
Dental care setting
Oral health setting

Outcome of interest

Children's diagnosis

methodological quality of five study categories: qualitative research,
randomized-controlled trials (RCTs), nonrandomized studies, quantita-
tive descriptive studies and mixed-methods studies. Specific appraisal
questions relate to each study category. The appraisal was carried out
by J. E. and M. P.; any disagreements were resolved through consensus.
Given the lack of consensus on the use of quality appraisal results in
qualitative research synthesis,'? all 59 studies that fulfilled the inclusion
criteria were included in the analysis regardless of their quality
assessment score. We use percentages descriptors to indicate the

score for each domain and the quality criteria fulfilled (Table 3).

2.5 | Data synthesis

Quantitative and qualitative data were synthesized together through
data transformation using a convergent integrated approach, where
all the included studies were analysed using the same methods and
with the results presented together.?’ To enable this, data from
quantitative studies and the quantitative aspects of mixed-methods
studies were extracted and converted into textual descriptions
(qualitized). The extraction was led by the research questions and
was carried out in a systematic way, extracting the same information
for all studies. These textual descriptions were then integrated with
the data from qualitative studies for analysis. The narrative synthesis
drew on the framework and techniques described in ‘ERSC Guidance

on Conducting Narrative Synthesis’.2°

TABLE 3 Measures of data quality and vote counting
Data quality score criteria
100%—All 5 quality criteria fulfilled for domain
80%—4 out of 5 quality criteria fulfilled for domain
60%—3 out of 5 quality criteria fulfilled for domain
40%—2 out of 5 quality criteria fulfilled for domain
20%—1 out of 5 quality criteria fulfilled for domain

0%—0 out of 5 quality criteria fulfilled for domain

Thematic synthesis,21 conducted by J. E. and M. P., was used to
carry out an inductive analysis of the qualitative data and the
‘qualified’ quantitative data from the studies. The data were coded,
and codes sharing common meaning or experience were grouped.
The main, recurrent or most important descriptive themes in the
literature were identified. The constant comparative method was
used to ensure translation of concepts from one study to another,
looking for the similarities and differences between the findings
reported in the papers/reports. Analytic themes were created by
exploring whether the various descriptive themes led to a new
interpretation of the findings not explicitly stated in the primary
studies. The ENTREQ?? and PRISMA guidelines®® were followed for

the reporting of the review.

3 | RESULTS

The flow of information is shown in the PRISMA diagram (Figure 1).
Fifty-nine studies were identified for inclusion, 56 from peer-
reviewed journals and 3 postgraduate theses.?*"2® There were
42 quantitative, 11 qualitative and 6 mixed-methods studies, of which
18 were intervention and 41 were descriptive studies. The study
characteristics are presented in Appendix 3. The studies came from 13
HDL countries, the majority from the United States of America (44%).
Twenty-three were nonrandomized studies and three were pilot RCTs.
Sixty-three percent of studies used surveys or questionnaires; other
data collection methods included interviews, focus groups, record
reviews, oral examinations and physiological tests. Participants were
recruited from schools, autism support groups and services, hospitals,
private dental services and others. In 65% of studies, participants were
parents/caregivers, in 23%, CYP were the sole participants and in 15%,

DHPs were included as participants.

3.1 | Factors influencing OH behaviours, access to
and provision of dental care to autistic CYP

Themes identified from the analysis of the descriptive data reporting
the perspective and experiences of the CYP, parent/carer or dental
care professional are presented in Table 4. Table 5 presents
representative quotes that illustrate these themes.
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FIGURE 1 PRISMA diagram.

3.1.1 | Affordability and accessibility

Ten studies referred to the financial cost of dental treatment and
ineligibility for dental health insurance as barriers to dental care
access.?*?7735 Of these ten studies, six were from the United States
of America, two were from Saudi Arabia, one was from Canada and
one was from Hong Kong. All these countries fund paediatric dental
care through a mix of publically funded programmes and private

323637 result in direct and indirect

insurance. Distance and travel time
costs. There are also financial issues for providers. In a survey of US
dentists,*® 72.3% agreed that financial compensation for treating
autistic patients was inadequate and not reflective of the increased
costs arising from the need for longer appointments for familiarizing/
desensitizing. Dentists must reconcile the need to offer time to
families and financial restraints.>’ In the United Kingdom, DHPs felt
the complexity of managing the dental care of autistic children and
the time required is not recognized by the United Kingdom state-

12,40

funded dental system and expressed concerns regarding the

closure of specialist services due to a lack of funding.?
3.1.2 | Autism-related factors and cognitive or
motor skill difficulties

Autistic people may experience under- or oversensitivity to light,
sound, taste or touch. Sensory sensitivities were cited by nine

studies as a barrier to beneficial OH behaviours.?42%34.37:41-45

Changing routines to include OH care can also be challenging.?®
Some autistic CYP also have cognitive and motor skills difficulties
that can affect their ability to carry out OH behaviours and
depend on parents/carers to help them maintain oral hygiene.*¢
Parents/carers may have to help their autistic children with a
range of daily living tasks and can be overwhelmed when meeting
their children's needs, such that OH care falls low on the priority

list 41,46 Sensory sensitivities 11,25,26,28,31,34,36,37,40-48

33,49,50

cognitive
and physical challenges and the degree/level of required
support and adjustment®® were all identified as barriers to dental
care access. Children may also experience fear and/or dental
anxiety.11:26:4243:48,51,52 1 3 US study, 52% of parents of autistic
children reported difficulty with three or more sensory variables
compared to 6% of parents of typical children (p<.001).4®
Sensory sensitivities also impact on the provision of dental

care.12'25'26

3.1.3 | The dental environment

The environment of the dental clinic, the lights, sounds, tastes,
smells, the movement of the dental chair and the proximity of the
dental professional when carrying out an examination can all have
an impact on the autistic child. This can make a visit to the

dentist an unpleasant and challenging experience. 31424839
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TABLE 4 Themes from studies

Themes

Affordability and
accessibility

Autism-related factors and
cognitive or motor skill
difficulties

The dental environment

Managing children's
behaviour

Responding and adapting to
the needs of the autistic
child and parent/carer

The attitude of DHPs
towards autistic CYP
and their parents/carers

Knowledge of how to care
for and support the
child's oral health

The empowerment of
parents/carers and
collaboration with DHPs

Communication and
building rapport

Factors relating to the autistic
children's/adolescents'
willingness and ability to adopt
good oral behaviours and access
dental care

Sensory sensitivities;

Difficulty in changing routine;
other nonautism-related
motor skill/cognitive
differences;

Ability to communicate feelings
and needs.

Challenging environment for the
child—waiting room, waiting
times, dental office and
procedures

Stress, anxiety and distress in the
dental environment.

How to use a toothbrush;

Previous experience of
dental care;

Knowledge of ways to make the
dental experience easier.

Voice of the child.

Factors relating to parent's/carer's
willingness and ability to facilitate
their child's adoption of good oral
health behaviours and access to
dental care

Cost (insurance); time; travel;

Caring for the child's non-oral health
needs;

Competing priorities;

Ability to interpret and communicate
the child's needs and feelings.

Support of the child in challenging
dental environment

Lack of social support at home;

Managing the child's distressed behaviour
in the dental environment; managing
behaviour/distress after the dental
visit for the self, child and family.

Preparation and practice.

Finding a ‘suitable’ dentist

Felt criticism—being judged by dental
professionals.

Knowledge of and attitude towards
oral health;

Implementing strategies to support the
child's oral health;

Previous experience of own and child's
dental care;

Knowledge of ways to make the dental
experience easier for the child and
parent.

Confidence to advocate for the child.

Communication and rapport with
dental team.

Abbreviations: CYP, children and young people; DHP, dental health professional.

Factors relating to dental care teams
willingness and ability to support
adoption of good oral health and
accommodate the needs of autistic
children/adolescents

Funding and financial reimbursement
(dental contract/specialist services);
time/costs

Providing an inclusive dental
environment

Managing the child's distressed
behaviour

Providing the parent and the child with
strategies to help support good oral
health;

Flexibility and adaptation of processes
in dental practice to the needs of
each individual child;

Preparation and practice.

Dental team's understanding of the
challenges faced by parents of
autistic children and adolescents
and their parents;

Acceptance of difference

Dental team's knowledge and
experience of treating/managing
autistic children;

Knowledge of ways to make the dental
experience easier for the child,
parent and dentist.

Parent engagement;

Recognition and use of parental
knowledge of the child and strategies.

Communication between the dental
team and the child; Establishing
rapport between the child, parent
and dental team.
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TABLE 5 Quotes illustrating themes relating to factors influencing oral health behaviours, access to and provision of dental care
Themes Relevant quotes from qualitative descriptive studies

Affordability and accessibility Parent—‘I was finally able to find a paediatric dental provider who was wonderful and [had] patience.
However, our dental insurance would not cover the cost of that provider, as being a specialist; the
insurance found it an unnecessary expense’. (Hauschild et al., 2019)

Parent—Parent in a US study describing how, as soon as she thought her son had ASD, she ‘...changed my
insurance from a HMO to a PPO because | knew if | stayed in the HMO it was going to be really hard to get
a child-centred dentist, much less one with experience with special needs kids'. (Stein Duker et al., 2017)

Autism-related factors and ‘| was totally unable to get into her mouth for the first several years of her life because she was so sensitive.
cognitive or motor skill She is also not communicative so it doesn't help to explain’. (Lewis et al., 2015)
difficulties

‘This was difficult. This was very difficult. We didn't use toothpaste for a long time. He had a very hard time
with the taste. The taste was not appealing to him’. (Abomriga, 2017)

‘Brushing teeth falls at the bottom of my priority list. There are so many stressors. We're all exhausted by
the end of the day’. (Lewis et al., 2015)

‘Due to his condition, we have to do a lot of things for him. So, the checklist is long and brushing teeth
comes at the very end. Since both of us are working, by the time we completed the entire checklist, we
wear ourselves out’. (Rohani et al., 2018)

Managing children's behaviour Parent—‘My son is very sensory oriented... once he steps in that environment he feels uncomfortable... all
the sensory devices will just make him so uncomfortable’. (Stein Duker et al., 2017)

Parent—‘My son couldn't stand being touched. He was unable to follow multiple steps’.
‘It was difficult because my child doesn't like to sit in the chair and doesn't like when the light is on’.
‘She has so many sensory issues the light, the noise, and even the little things bug her...". (Hauschild et al., 2019)

Parent—"...she'll usually be hyper on the way there, very hyper...and then as soon as we get there...she will
just be back and forth to the toilet...often, her name will be called and she's in the toilet...she's just very
stressed. Very, very anxious, very worried about what they're going to do’. (Thomas et al., 2018)

Dentist: ‘Someone with ASD doesn't understand that you want to take care of his mouth and that it's a
good thing that you scratch with a scaler, with a sound-producing, rotating machinery that develops
vibrations and sounds, which perhaps by someone with ASD is experienced much stronger and more
exciting than average people. This person sees it as a burden not as a possible benefit. So it scares them
and they find it unpleasant, therefore they will repel’. (Koojiman, 2016)

The attitude of DHPs towards Parent—‘There was a lot of eye rolling. People look at you like why can't you just discipline your kid out of it.
autistic CYP and their parents/ They never explained anything to him...; the staff wasn't really trying, they weren't very warm or caring
carers and they just gave up’. (Hauschild et al., 2019)

Parent—‘There have also been times when | felt like the hygienist would talk down to me because my son
had a cavity, and really questioned how | enforce his brushing habits at home'. (Hauschild et al., 2019)

Parent—‘There's quite a snotty receptionist there’. | don't think she's at all child-friendly to be fair.... the
slightest squeak that [my child] makes and she's on the phone and she's like, ‘oh. Um. I'm sorry. | can
hardly hear you, we've got some children in here, and they're being a bit naughty’. (Thomas et al., 2018)

Parent—"...A lot of positive reinforcement is helpful to my son, but I'm also going to throw in that it is helpful
to me. It's important for me to see that the dentist is sensitive to my son and the way that it is and it just
it doesn't faze her [the dentist] the same way it would someone else. Like he [my son] could be like
completely melting [down] right there having like wanting to get out and you know it's embarrassing or
like it gets very tense and to see her [the dentist] just be understanding and not change and just keep at
it and keep her positive reinforcement’. (Stein Duker et al., 2019)

Parent—‘I don't think she had any dealings with autism before that. I'm not sure she has now, you know,
since. But | just think it was her open attitude and the fact that we said, ‘look, is this... you know, we
want to do this, is this ok?’ and she was like, ‘yeah, absolutely’. So, it was her, completely her attitude,
you know'. (Thomas et al., 2018)

Knowledge of how to care for and Parent—'It was a struggle to brush his teeth before. But after | met a dentist at the hospital, he taught me how
support the child's oral health to brush the back teeth. My child is now more cooperative during tooth brushing’. (Rohani et al., 2018)

Parent—'We made an appointment for him to see that dentist. But she did not have any experience with
special needs at all. So, she wasn't very good at handling him. He couldn't sit on the chair. He would run
around the office. Just waiting at the waiting room...that is just not a very good experience for anyone in
that way'. (Abomriga, 2017)

(Continues)
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TABLE 5 (Continued)

Themes

The dental environment

Responding and adapting to the
needs of the autistic child and
their parent/carer

The empowerment of parents/
carers and collaboration
with DHPs

Communication and building
rapport

Relevant quotes from qualitative descriptive studies

Parent—“Because the waiting room is a whole separate thing - it's almost like having an appointment in its
own right, going and sitting in the waiting room - that's a thing, and then you go and do the dentist
which is another big thing.” (Stein Duker et al., 2019)

Parent—‘I presented a whole thing at the school on toothbrushing at school so they would start to do that
at school. | did because it was such a struggle at home, and | wanted someone else to be working on it,
too, and for him to see his peers doing it". (Lewis et al., 2015)

Parent—‘ am really pleased with the way our dentist works. The dentist started with a really, really slow
routine to make him comfortable. The chair goes up and down. My son loves water and he loves to suck
it up in the silly straw, and then they said, “let's look in your mouth and count your teeth”. The first time
they didn't get any cleaning done...it is still really hard to get his teeth cleaned’. (Lewis et al., 2015)

Parent—'What helps my son is social stories, preparing him using a book | created called Going to the
Dentist, with actual pictures of the dentist's office and the people he is going to see’. (Lewis et al., 2015)

Parent—‘with routine suddenly things will click...it is a big problem if she feels out of control and doesn't
know what's coming next and negative experience is such a setback’. (Parry and Shepherd, 2018)

Parent—‘ want them to ask: “what is the best way to proceed with your son?”.

Parent—‘No one has really ever asked me, but | would be thrilled if someone wanted to know if there are
special things we need to do differently because of his autism’. (Lewis et al., 2015)

Parent—'Well, | suppose it's more of “we”, as parents need to actually give them what works for our child or what
our child - because with the autism and Asperger's, they're all so different - to have a blanket, “well this is
what you need to do” | suppose is quite hard to do, but | mean, maybe it's more, the practice is saying “well let
us know what we can do for you - what do you think is going to work for you?". (Thomas et al., 2018)

Parent—‘My son was unable to tell me if and when he had a toothache, or a blister, or anything else in his
mouth’. (Hauschild et al., 2019)

Parent—‘They spoke to him in a very normal way. They didn't appear to be worried that he may not
understand or not respond or do things as quickly as they wanted to. | actually found the experience
was fantastic and the staff were very good in the way they managed someone like L. who has special
needs’. (Taghizadeh et al., 2019)

Dentist—The bottleneck for me is that you don't get the usual feedback on direct contact. So you try to
make contact and you try to get response so that you can continue to the next initiative, but in people
with ASD it's often the case that you will not get the expected response and therefore you get lost in
the moment. And not only you are lost as practitioner, but also the patient doesn't understand you and
that's a big challenge’. (Koojiman, 2016)

Dentist—"You often see when it's not clear what will happen, that someone who doesn't get all the pieces
together will express himself with repetitive behaviour or defensive behaviour, because he is anxious
since he doesn't understand what will come’. (Koojiman, 2016)

Dentist on establishing rapport—, ... ‘it's been very difficult when they've been four, five, six, or seven, and
trying to manage them, but you know, they've kept coming back, they've been OK to come back and
then they suddenly change and they become a bit more accepting of the treatment and they are still
coming in and by the time they're ten, eleven, twelve, they love it!. (Parry and Shepherd, 2018)

Ten studies cited the waiting room and dental office environ- 3.1.4 | Managing children's behaviours

mentl1,28,31,36,37,41,42,44,46,51

as barriers to access. In a UK

study,®® 78.5% of parents reported that waiting too long in
the waiting room impacted their child's behaviour when they see
the dentist. Parents suggested that the use of child-friendly
environments in the waiting room and the dentist's office,
such as video games, toys and creating small spaces for children
within the waiting room, can make the dental visit more

accessible.3*

Difficulty in managing children's behaviours, including non-co-
operation and compliance with dental procedures, was one of the
most frequently reported barriers to dental care access cited by
parents and dentists,25:27:28:30.32:3335-37,42.43.46.48,53-56 A J§ study®?
found that autistic children with more behavioural difficulties had an
increased odds of unmet dental needs compared to those with autism

who showed behaviours similar to same-aged peers (odds ratio: 3.35,
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95% confidence interval: 1.69, 6.67). The uncooperative behaviours
of some autistic children affect the ability of practitioners to carry out
the dental procedures needed to care for their teeth,? with obvious

implications for OH.3°

3.1.5 | Responding and adapting to the needs of the
autistic child and their parent/carer

Factors influencing provision include responding to individual

needs.1838507 parents/carers perceived that the lack of flexibility

and adaptation to individual needs'?2¢:31:39:40.57.58

11,32,36,37,58

including long

waiting times 11,24

and lack of continuity impeded their
ability to access dental care for their child.

Parents suggested procedures such as phoning the dental clinic
before their arrival and permitting immediate access to the dental
surgery.3® Other flexible ways of working and adaptations supported
by both parents and dentists include the scheduling of appointments

38-40 sensory strategies,®” special visual aids

26,38,39

to shorten waiting times,
for communication,®® rewards and allowing parents to
accompany their child.®® Staff continuity is important, particularly
for children who struggle with changes in routine.*2*

A UK study>! evaluated a real-time text messaging service to
improve dental attendance experience. The majority of parents/
carers believed that the intervention reduced anxiety and enabled
their CYP to be more accepting of dental treatment, but the sample
size was small (n=17).

Adjustments reported by parents and dental staff include being
cautious about the use of loud tools, avoiding products with strong
tastes, using support to help with bright lights and loud noises,
computers to distract the children and inviting patients to bring
special objects from home to help with anxiety.>® A nonrandomized
study®’ (n =28) evaluated the effectiveness of audio-visual distrac-
tion in modifying children's behaviour during dental procedures and
observed a significant reduction in the mean heart rate (p<.02)
during dental screening. A pilot RCT®° examined the feasibility and
benefit of using two types of electronic screen media to reduce fear
and uncooperative behaviours in autistic children undergoing dental
visits. There were significant decreases in the mean anxiety and
behaviour scores (p =.03), but the study was not powered to detect
significant differences between the intervention and control groups.

A small (n=44), nonrandomized case-control study piloted a
sensory adapted dental environment to reduce distress, sensory
discomfort and perception of pain in autistic children undergoing oral
prophylaxis.®* There was a significant increase in the proportion of
autistic children rated as relaxed and co-operative (p =.08).

Seven descriptive studies highlighted the benefits of preparation
and practice for facilitating access and the successful delivery of
dental care.}?38-%0 providing information to the patient and their
family on what to expect at the dental visit can help to alleviate

stress.'? Social stories, books, take-home practice packs, visual

36,39,58,62,63

training and tell-show-do strategies can help prepare

the child and their family for the visit, reduce anxiety and increase

acceptance of oral examinations. A pilot RCT tested whether a
pictorial cue board, designed to show the steps involved in a dentist
visit, could help autistic children have successful routine dental
cleaning visits.** The intervention indicated potential benefits, but
was too small (n = 14) to derive any conclusions.

A feasibility study (n = 59)°° used a multidisciplinary approach
using IT, behavioural techniques and a clinical protocol to
familiarize autistic children to the dental setting and procedures.
It showed significant positive changes (p <.001) in parents'
responses to questions about their child's ability to brush their
teeth and carry out other oral hygiene activities. Another small
study (n=44)%° evaluated a programme of familiarization and
repetitive tasking. Patients showed a significantly greater
improvement in behavioural scores compared to the control
group (p=.03) and had significantly lower referrals for dental
treatment under general anaesthesia (p=.04). Nelson et al.?”
evaluated the effectiveness of a dental desensitization pro-
gramme for autistic children (n=168) and examined what
characteristics were associated with a successful dental examina-
tion. A total of 77.4% of children achieved a minimum threshold
exam (MTE) within 1-2 visits. A follow-up study®® indicated that
92% of children who had achieved an MTE at baseline maintained
this ability at Year 2.

Modelling expected behaviour at a visit to the dentist by the
parent and other members of the family is useful.2® The modelling of
toothbrushing at the dentist and at school,?>*! behavioural tech-
niques including positive re-enforcement?**¢ and incorporating it

41,69

into the daily home and school routine can help children adopt

beneficial OH behaviours.

3.1.6 | The attitude of DHPs towards autistic CYP
and their parents/carers

The attitude of DHPs and the wider dental office team2831:3239
towards autistic children influences access to dental care. Parents'
perception of being barrier to

negatively judged is a

access. 1124404170 parents described how they felt criticized for

11,31 and

not sufficiently controlling or disciplining their children
judged for the state of their children's teeth. This made the dental
visit more stressful.!* Difficulty in finding a ‘suitable’ dentist was
reported in 14 studies.1127-29:31-3537.39.48,5570 gy, 3 ‘suitable’ dentist,
parents mean dentists who have a positive attitude towards treating
autistic children and who accept autistic children for treatment.®%:>8
A positive attitude facilitates positive reinforcement and deescalates
what can be a tense and difficult time for the child and the
parent.®?>8

Identifying a dentist with adequate knowledge of autism and
experience with children can be challenging. In a study from Saudi
Arabia,?” 54% of the participants reported difficulty in locating an
appropriate dental clinic to treat their autistic child and 32.7%
reported that dentists refused to care for their children. This is

echoed in US studies®?*8



1278
—LWI LEY

ERWIN ET AL

3.1.7 | Knowledge of how to care for and support
the child's OH

4671 and education of the child in tooth-

Parental OH education
brushing techniques?® act as facilitators for the adoption of beneficial
OH behaviours and help the child to better tolerate oral care. Two

studies’?73

assessed the effectiveness and feasibility of a digital
dental education programme for autistic children and their caregivers.
A pilot feasibility study’? found improved oral hygiene in both cases
and controls, but showed high attrition rates. Another study
(n=15)" found a significant increase in the mean oral hygiene
knowledge scores in children and parents at 4 weeks postinterven-
tion. A feasibility study (n=12)"* evaluated the acceptability and
effectiveness of a mechatronic brush to help children (autistic and
nonautistic) brush their teeth and showed improvement in tooth-

7576 ysed social

brushing motions and reduction in stress. Two studies
stories to teach toothbrushing skills to preschool autistic children.
One (n = 181) showed a significant improvement (p <.001) in tooth-
brushing performance, oral hygiene status and gingival health
status.”® The other study’® showed an increase in the percentage
of children brushing once or twice a day with fluoride toothpaste, but
was too small (n=32) to show statistical significance.

A study’’ assessed a training programme using digital iPad
applications for teaching autistic CYP (n = 52) to be compliant with a
dental examination. It showed positive statistically significant
improvements (p <.01). Another study’® assessed the effectiveness
of a psychoeducational intervention programme to facilitate the
performance of a series of steps of oral examination in autistic CYP
(n=74). It showed a significant increase in the number of oral
assessment steps (p <.0001) and behaviour scores (p <.0001).

Fourteen studies cited the dental team's lack of knowledge and
experience of the dental treatment needs and care of autistic CYP as

a factor influencing access.?2425:28:31,82,37-41,46,57.58 B ps reported

a lack of knowledge regarding the care of autistic children2>3847:7%
and emphasized the need for dental education and train-
ing. 1239405879 15 3 UK study of DHPs,'? less than half (44.7%) had
received training in autism. Respondents were only ‘somewhat
confident’ in their ability to treat autistic patients and were least
confident in knowledge of relevant local care pathways/services for

autistic people.

3.1.8 | The empowerment of parents/carers and
collaboration with DHPs

Parents want the dentist or staff to ask in advance how, specifically
for their autistic child, the visit can be made to go as smoothly as
possible. Some parents may not feel empowered to speak up about
their children's needs and preferences or feel that the dental team do
not want or value their views.*>>2 When DHPs adopt a collaborative
approach, they can draw on the parents' knowledge of the child, their
individual needs, potential sensorial triggers and reactions*! and can

use some of the strategies that the family uses at home to support

successful visits and to identify types of positive reinforcement and
external motivators for individual children.?*®? Such engagement

with parents can have a positive impact on dental care.11:12341.58.80

3.1.9 | Communication and building rapport

Communication between dentists and autistic children and their parents
is a key factor in access to successful dental care.1?2°26:3350.5257.58
Autistic children commonly experience difficulties in social interaction
and communication. Some children have difficulty communicating their
pain and how they are feeling during treatment sessions to their parents
or the dental team. Some dentists and other members of the dental
team find it difficult to communicate with autistic children and
adolescents and to make, maintain or restore contact.'?>2% In cases
where the child's verbal communication is limited or absent and/or their
level of understanding is lower, this can present particular challenges. In
one study,*® autistic children with additional communication (or physical
function) difficulties were more likely to have unmet dental needs
compared to other autistic children who did not have these difficulties
(p =.05). Studies indicate that communication during the examination
needs to be age appropriate and unambiguous, giving children time to
process and understand information and providing opportunities for
questions from the child and their parent/carer.!%12252¢ Good
communication was characterized by parents and DHPs as being open
and clear, with good listening skills contributing to the development of a
rapport between all parties and facilitating trust between the child, their
parents and the dental professional.}¥122426:27:39:4058 This hyilding of

rapport can be viewed as an investment for all concerned.*

4 | DISCUSSION

This mixed-methods narrative review systematically explores the
available literature on the factors influencing the OH behaviours of
autistic CYP, their access to dental care and how dental care is provided
to them. It highlights the challenges and enablers to the adoption of
good OH behaviours and the use of dental care services from the
perspective of autistic CYP, their parents/caregivers and DHPs.

The factors that affect the ability of autistic CYP to adopt beneficial
OH behaviours that were most frequently cited in this review were
sensory sensitivities, factors relating to cognitive and motor functions
and competing parental priorities. Other barriers that a recent review
report are also experienced by nonautistic CYP, and include lack of OH
knowledge and child behaviour management.®! Facilitators relevant to
both autistic and nonautistic CYP include increased parental OH
knowledge, the adaption of the social environment to facilitate parental
supervised toothbrushing and positive attitudes towards OH.2 In
addition, our review identified the modelling of good OH behaviours by
the family and peers, incorporation of toothbrushing into the daily
school routine and the use of behavioural techniques such as positive
re-enforcement as ways in which the adoption of beneficial OH

behaviours can be enabled.
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A range of different factors were found to impede the ability of
autistic CYP to access dental care. In keeping with the findings from
other reviews looking at vulnerable children's access to dental
care, 3182 finding a suitable provider, inadequate insurance cover,
parents'/carers' lack of access to OH information, lack of professional
knowledge and training and failure to fully accommodate the needs
of the child were the most frequently cited barriers to care. Sensory
sensitivities, the child's reaction to the dental environment and
difficulties in managing the child's subsequent behaviour were also
frequently cited as barriers. Communication and the attitude of the
dental team can act as barriers or enablers to access. Dental
professionals' and parents' support of preparation and practice
through social stories, desensitization/familiarization and family
modelling can facilitate access. The studies in this review most
frequently cited dental education and training in the care of autistic
children and the use of parent's knowledge of their child and their
autism as enablers to the delivery of dental care to autistic CYP.

The intervention studies all showed a positive trend towards the
intervention, but were generally of poor quality (e.g., failure to report
methodological detail, lack of control groups, a lack of control for
potential confounders) and/or had very small sample sizes. With only a
few exceptions,”® this precluded any robust conclusions being made
about the impact of these interventions on the OH behaviours of
autistic CYP, their access to dental care or on the delivery of care. A
Cochrane review of oral hygiene interventions for people with
intellectual disabilities®? that included autistic children concluded that
the clinical importance of interventions was unclear, with the evidence
of mainly low or very low certainty. Given the importance of establishing
and maintaining good oral hygiene and access to dental care, and the
degree to which this is a matter of concern to parents/carers of autistic
children, it is surprising that the number of intervention studies looking
at these issues is relatively low and the quality is poor. There is a clear
need for more robust studies to establish how best to support autistic
CYP and their families/carers to establish and maintain good OH.

The waiting room emerged from the review as a challenging,
anxiety-inducing space for autistic CYP. Sagr et al.®® identified the
waiting room and waiting time as significant barriers to primary care
access for autistic adolescents that detrimentally impact the patient's
ability to access care. Implementing changes in processes to allow for
a reduction in waiting time, for autistic CYP to be seen at less busy
times and for the provision of items for soothing or distraction could
help to make the experience less anxiety-inducing. Despite the
importance of these issues, only one study in this review trialled an
intervention targeted at process (to reduce waiting times).>!

Difficulty in coping with unfamiliar sensory experiences, procedures
and social interactions can be expressed by the child as behavioural
distress that may be difficult for both the parent/carer and members of
the dental team to manage. The behaviour of the autistic CYP at home
or in the dental environment was identified as a theme, but it can also
be seen as an important thread running through the systematic review
analysis. All behaviour is a form of communication and a child's distress
behaviour is an indication that they are upset, that something is not right
or their needs are not being met. Many children, including autistic

children, may have difficulty communicating, because they are not able
to verbally describe the problem or know what to do in a situation. At
these times, children communicate their feelings or needs through
externalizing behaviour. A child whose needs remain unmet may use
inappropriate behaviour as a way of sending a very loud message.®*
Thus, ‘challenging behaviours’ may be a symptom of the child's oral and
dental care experience, for example, long wait times and sensory
reactions. DHPs, parents/carers can help the child by trying to
understand the meaning behind the child's behaviour and what they
are trying to communicate through it. This provides the potential to
respond better and so reduce the child's need to use behaviours that
challenge so as to communicate.

A lack of understanding of autism by the dental team can leave the
child and parent/carer feeling judged for what is seen as inappropriate
behaviour and/or poor parenting, which contributes to parental stress.'*
Child behaviour and parenting stress can exacerbate each other.®®
Studies in this review show that parents/carers and DHPs acknowledge
the need for better training and education of the whole dental team to
increase their knowledge and understanding of autism and how to
appropriately respond to and meet the needs of the autistic
CYP.1239405258 Dental education, postgraduate and CPD training
should include greater emphasis on this area.”’ This could potentially
reduce the difficulties that autistic children and their parent/carers
currently experience in finding a ‘suitable’ dentist and facilitate their
receiving the care they need in primary dental care settings.

Autistic CYP vary widely in how they perceive and react to the
world around them. This review shows how important it is for access to
dental care that OH providers identify what works for each individual
child*! and that they offer accommodation, flexibility and adaptation of
dental care procedures to meet individual needs. There are practical
barriers to achieving this, not least the financial implications of the
longer and more frequent appointments that may be needed to
familiarize the child to the environment and the procedures. Autistic
CYP have the same rights to access good OH care as nonautistic CYP.
Health care systems should be responsive to their needs.

A central message from this review is that a key enabler to successful
access to effective dental care is good communication and the building of
rapport between the CYP, their parent/carer and the dental professional.
An open, collaborative, informed relationship between the parties can
help achieve the shared goal of better OH for the child. Pivotal to this is
the empowerment of the CYP and the parent/carer to express their
views and the DHPs' willingness to acknowledge and listen to both the
voice of the CYP and the expertize of the parent.

Autistic children and their families often experience stigma.®®
There appears to be very little research looking at this in the context
of dental care, and stigma did not emerge as a strong explicit theme
in this review. It is important to note that the language used in some
studies displayed a lack of awareness that could be seen as
stigmatizing. A striking example was an older study’® that referred
to the inclusion of ‘mentally retarded’ autistic children, a term that is
now startling and offensive. There is current research to evidence
more subtle unconscious bias in the language used by dentists when
talking about the treatment of autistic children.®”
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This review highlights the challenges that autistic CYP face in
caring for their OH and accessing dental care. This has the
potential to negatively impact their long-term OH and increase the
burden on the dental care system. Poor OH can impact on an
individual's self-confidence and be negatively judged by society.
Poor OH and the failure to establish good oral hygiene routines as
a child can also lead to increased burden and cost on the dental
care system. If we wish to tackle OH and the wider health
inequalities experienced by autistic CYP and adults, there is a
pressing need to make health care professionals and the wider
public more aware and accepting of how autistic people experi-
ence the world and to remove the entrenched stigma and
discrimination that impacts on the health and well-being of autistic
people across the world.

The number of people diagnosed with autism has increased
considerably.®8 As the autistic population grows, we must explore
approaches to better understand and fulfil the OH needs of
autistic CYP. In the 59 studies included in this review, the voice of
the child is almost completely absent. Only one study*® inter-
viewed autistic children about their OH challenges. Future
research into the OH of autistic CYP should seek to include them
in a meaningful way so that it can help shape the research and lets
their voices be heard. This includes gaining the views of those
autistic CYP who are nonverbal and rarely included in research.
Commitment is needed from policy makers, commissioners and
dental care professionals at all levels to address and overcome
barriers to access to good preventive and treatment-based dental
care health care for autistic CYP.

This is the first systematic review examining factors influen-
cing the adoption of beneficial OH behaviours, access to and
delivery of dental care for autistic CYP. The contribution of the PPI
group to this review is one of its strengths. For example,
discussions about the appropriate use of language raised aware-
ness across the whole study team of important issues such as
identity and inclusion.

A limitation of the review is the restriction of studies included to
those from countries with a very high HDI. The rationale was to
facilitate comparability of results; however, it is possible that this
excluded factors identified in lower index HDI countries that may be
relevant to countries with higher income and more advanced health
care systems. The intervention studies included in the review were
overall of poor quality, with the non-randomized intervention studies
scoring particularly low in the MMAT assessment. The quality of the
systematic review results may have been affected by the poor quality

of the primary studies.

5 | CONCLUSION

The adoption of healthy OH behaviours and access to dental care
by autistic CYP is impacted by a range of factors. This review
highlights the importance of factors intrinsically related to a
diagnosis of autism, for example, communication and social

interaction differences and those often associated with autism,
such as sensory sensitivities. Access to better OH and dental care
can be facilitated by responding to the individual needs of the
autistic child through accommodation, education and adaptation.
This necessitates greater awareness and knowledge of autism
amongst DHPs and the provision of appropriate services. This
review highlights the failure of dental care systems in countries
with a very high HDI to accommodate the needs of autistic CYP. It
emphasizes the need for more methodologically robust interven-
tion studies to identify effective ways to support autistic CYP in
achieving good OH and access to dental care and to improve the
OH of this vulnerable population.
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APPENDIX 2: SEARCH STRATEGIES

APPENDIX 1: THE HUMAN DEVELOPMENT INDEX IS A
SUMMARY MEASURE OF AVERAGE ACHIEVEMENT IN
KEY DIMENSIONS OF HUMAN DEVELOPMENT: A
LONG AND HEALTHY LIFE, BEING KNOWLEDGEABLE
AND HAVE A DECENT STANDARD OF LIVING (WHERE
1.00 IS THE HIGHEST POSSIBLE VALUE AND 0.35 IS
THE LOWEST POSSIBLE VALUE)

Countries with a very High Human Development Index

Andorra Australia
Argentina Bahamas
Austria Barbados
Bahrain Belgium
Belarus Bulgaria
Brunei Darussalam Chile
Canada Cyprus
Croatia Denmark
Czechia Finland
Estonia Germany

France Hong Kong, China (SAR)

Search strategy for EMBASE

Embase <1974 to 2021 February 12>

1 exp Autism/74474

2 Autis*.ab,kw,ti. 68519

3 Pervasive development disorder*.ab,kw,ti. 141
4 Kanner*.ab,kw,ti. 332

5 (Asperg* not aspergill*).ab,kw,ti. 3761

6 Rett.abkw,ti. 4736
71or2or3or4or5oré686514

8 dental health/4094

9 dental procedure/26330

10 exp tooth disease/220856

11 exp dentist/25749

12 (oral adj3 (health* or hygiene or care)).ab,kw,ti. 48814
13 dental.ab,kw,ti. 228647

14 ((tooth adj3 (health* or hygiene or care or brush* or floss*)) or

toothbrush*).ab,kw,ti. 8182

15 (teeth adj3 (health* or hygiene or care or brush* or

floss*)).ab,kw,ti. 4245

16 dentist*.ab,kw,ti. 74090
17 or/8-16 439135
18 7 and 17 803
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Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-
Indexed Citations, Daily and Versions(R) <1946 to February 15, 2021>

1 exp Autism Spectrum Disorder/ 31,735

2 Autis*.abkwiti. 52,514

3 Pervasive developmental disorder*.ab,kw;ti. 2048
4 Kanner*.ab,kwiti. 227

5 (Asperg* not aspergill*).ab,kw,ti. 2384

6 Rett.abkwiti. 3632

7 1l1lor2or3ord4or5o0ré 59,204

8 Oral Health/ 17,243

9  Oral Hygiene/13,093

10 Dental Care/ 21,609

11 dental health services/ 4127

12 exp Tooth Diseases/ 175,921

13 Dentists/ 18,313

14 (oral adj3 (health* or hygiene or care)).ab,kw,ti. 44,013
15 dental.ab,kwiti. 225,529

16 ((tooth adj3 (health* or hygiene or care or brush* or 7995

floss*)) or toothbrush*).ab,kwi,ti.

17 (teeth adj3 (health* or hygiene or care or brush* or 3806
floss*)).ab,kw,ti.

18 dentist*.ab,kw;ti. 77,372

19 8or%or10or1lor12o0r13or14or150r 16 0or 17 414,449
or 18

20 7 and 19 494

Database—CINAHL Plus with Full Text

S1  ((MH ‘Asperger Syndrome’) OR (MH ‘Autistic Disorder) 37,553
OR (MH ‘Pervasive Developmental Disorder-Not
Otherwise Specified’)) OR TI (Autis* or Asperg* or
‘pervasive developmental disorder’ or Rett or
Kanner) OR AB (Autis* or Asperg* or ‘pervasive
developmental disorder’ or Rett or Kanner) OR SU
(Autis* or Asperg* or ‘pervasive developmental
disorder’ or Rett or Kanner)

S2  (MH ‘Oral Health’) 12,752

S3  (MH ‘Oral Hygiene’) 5937

S4  (MH ‘Dental Care+)) 18,517

S5  (MH ‘Dental Health Services’) 1424
S6  (MH ‘Tooth Diseases+’) 35,558

S7  (MH ‘Dentists’) 10,488

S8 Tl ((oral N3 (health* or hygiene or care))) OR AB
((oral N3 (health* or hygiene or care))) OR SU
((oral N3 (health* or hygiene or care)))

S9 Tl dental or dentist* OR AB dental or dentist* OR 136,992
SU dental or dentist®

S10 TI (((tooth N3 (health* or hygiene or care or brush* 5669
or floss*)) or toothbrush*)) OR AB (((tooth N3
(health* or hygiene or care or brush* or floss*))
or toothbrush*)) OR SU (((tooth N3 (health* or
hygiene or care or brush* or floss*)) or
toothbrush*))

S11 TI((teeth N3 (health* or hygiene or care or brush* or 2398
floss*))) OR AB ((teeth N3 (health* or hygiene or

27,688

care or brush* or floss*))) OR SU ((teeth N3
(health* or hygiene or care or brush* or floss*)))

512 S2 ORS3 ORS4 OR S5 OR S6 ORS7 ORS8 ORS9 154,615
OR S10 OR S11

S13 S1 AND S12 377

Database—Dentistry & Oral Sciences Source

S1 DE ‘AUTISM’ OR DE ‘ASPERGER'S syndrome’ OR DE 161
‘AUTISM in adolescence’ OR DE ‘AUTISM in adults’

OR DE ‘AUTISM in children’

S2 DE ‘PERVASIVE child development disorders’ 5

S3 Tl (Autis* or Asperg* or ‘pervasive developmental 487
disorder’ or Rett or Kanner) OR AB (Autis* or Asperg*
or ‘pervasive developmental disorder’ or Rett or
Kanner) OR SU (Autis* or Asperg* or ‘pervasive
developmental disorder’ or Rett or Kanner)

S4 S1 ORS2ORS3 489

S5 (DE ‘ORAL health’) OR (DE ‘ORAL hygiene’) 13,599

S6 (DE ‘DENTAL care’) OR (DE ‘DENTISTS’)) OR (DE 35,901
‘DENTAL pathology+')

S7 Tl ((oral N3 (health* or hygiene or care))) OR AB ((oral 33,270
N3 (health* or hygiene or care))) OR SU ((oral N3
(health* or hygiene or care)))

S8 Tl (dental or dentist*) OR AB (dental or dentist*) OR SU 244,563
(dental or dentist*)

S9 Tl (((tooth N3 (health* or hygiene or care or brush* or
floss*)) or toothbrush*)) OR AB (((tooth N3 (health* or
hygiene or care or brush* or floss*)) or toothbrush*))
OR SU (((tooth N3 (health* or hygiene or care or
brush* or floss*)) or toothbrush*))

S10 TI ((teeth N3 (health* or hygiene or care or brush* or 9454
floss*))) OR AB ((teeth N3 (health* or hygiene or
care or brush* or floss*))) OR SU ((teeth N3 (health*
or hygiene or care or brush* or floss*)))

S11 S5 OR S6 OR S7 OR S8 OR S9 OR S10

S12 S4 AND S11 306

12,076

253,069

Database - SocINDEX

S1 DE ‘AUTISM'’ OR DE ‘AUTISM in adolescence’ OR DE 1981
‘AUTISM in adults’ OR DE ‘AUTISM in children’

S2 Tl (Autis* or Asperg* or ‘pervasive developmental 3827
disorder’ or Rett or Kanner) OR AB (Autis* or Asperg*
or ‘pervasive developmental disorder’ or Rett or
Kanner) OR KW (Autis* or Asperg* or ‘pervasive
developmental disorder’ or Rett or Kanner)

S3 S10RS2 3909

S4  DE ‘DENTAL care’ 624

S5 Tl ((oral N3 (health* or hygiene or care))) OR AB ((oral 1063
N3 (health* or hygiene or care))) OR KW ((oral N3
(health* or hygiene or care)))

S6 Tl (dental or dentist*) OR AB (dental or dentist*) OR 4373
KW (dental or dentist*)

S7 Tl (((tooth N3 (health* or hygiene or care or brush* or 208
floss*)) or toothbrush*)) OR AB (((tooth N3 (health*
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or hygiene or care or brush* or floss*)) or
toothbrush*)) OR KW (((tooth N3 (health* or
hygiene or care or brush* or floss*)) or toothbrush*))

S8  TI ((teeth N3 (health* or hygiene or care or brush* or 148
floss*))) OR AB ((teeth N3 (health* or hygiene or
care or brush* or floss*))) OR KW ((teeth N3
(health* or hygiene or care or brush* or floss*)))

S9 S4 OR S5 OR S6 OR S7 OR S8 4839
S10 S3 AND S9 4

Database—SCOPUS

(TITLE-ABS-KEY (autis* OR asperg* OR ‘pervasive develop-
mental disorder’ OR rett OR kanner)) AND (TITLE-ABS-KEY
(dental OR dentist* OR toothbrush*) OR TITLE-ABS-KEY (oral W/
3 (health* OR hygiene OR care)) OR TITLE-ABS-KEY ((tooth OR
teeth) W/3 (health* OR hygiene OR care OR brush* OR floss*)))
AND NOT TITLE-ABS-KEY (aspergillosis) 855

Database—Web of Science

1. TOPIC: (autis* OR asperger* OR ‘pervasive developmental
disorder’ OR rett OR kanner)

WILEY—L

2. TOPIC: (dental OR dentist* OR toothbrush*) OR TOPIC: (oral
near/3 (health* OR hygiene OR care)) OR TOPIC: ((tooth OR teeth)
near/3 (health* OR hygiene OR care OR brush* OR floss*))

1and 2

433

Database—Psychinfo

(MAINSUBJECT.EXACT.EXPLODE('Autism Spectrum Disorders’)
OR ti(autis* OR asperger* OR ‘pervasive developmental disorder’ OR
rett OR kanner) OR ab(autis* OR asperger* OR ‘pervasive developmen-
tal disorder’ OR rett OR kanner)) AND ((MAINSUBJECT.EXACT.EX-
PLODE(‘Oral Health’) OR MAINSUBJECT.EXACT.EXPLODE('Dental
Treatment’) OR MAINSUBJECT.EXACT(‘Dental Health’) OR MAINSUB-
JECT.EXACT('Dentists’)) OR (ti(oral health OR oral hygiene OR oral care)
OR ab(oral health OR oral hygiene OR oral care)) OR (ti(tooth health*
OR tooth hygiene OR tooth care OR tooth brush* OR tooth floss* OR
toothbrush* OR teeth health* OR teeth hygiene OR teeth care OR
dental OR dentist*) OR ab(tooth health* OR tooth hygiene OR tooth
care OR tooth brush* OR tooth floss* OR toothbrush* OR teeth health*
OR teeth hygiene OR teeth care or dental OR dentist*))) 60
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Grey literature searches

Organization Web address Search strings Quick link to non-Google search results
Public Health www.gov.uk (‘oral health’ OR ‘oral hygiene’ OR ‘oral care’ https://www.gov.uk/search/all?keywords=(%
England OR dental OR dentist OR toothbrush OR 22oral%2Bhealth%22%2BOR%2B%220ral
toothbrushing OR teeth) AND (autism %2Bhygiene%22%2BOR%2B%220ral%
OR autistic OR asperger) 2Bcare%22%2BOR%2Bdental%2BOR%

2Bdentist%2BOR%2Btoothbrush%2BOR
%2Btoothbrushing%2BOR%2Bteeth)%
2BAND%2B(autism%2BOR%2Bautistic%
2BOR%2Basperger)%2B%26order=
relevance

Health Foundation www.health.org.uk via Google.co.uk: (‘oral health’ OR ‘oral hygiene’ OR ‘oral care’ OR dental OR dentist OR
toothbrush OR toothbrushing OR teeth) AND (autism OR autistic OR asperger OR
‘pervasive developmental disorder’) AND site:www.health.org.uk

National Institute for nice.org.uk (‘oral health’ OR ‘oral hygiene’ OR ‘oral care’ https://www.nice.org.uk/search?q=(%22oral%
Health and Care OR dental OR dentist OR toothbrush OR 20health%22%200R%20%220ral%
Excellence toothbrushing OR teeth) AND (autism 20hygiene%22%200R%20%220ral%

OR autistic OR asperger OR ‘pervasive 20care%22%200R%20dental%200R%
developmental disorder’) 20dentist%200R%20toothbrush%200R%

20toothbrushing%200R%20teeth)%
20AND%20(autism%200R%20autistic%
200R%20asperger%200R%20%
22pervasive%20developmental%

20disorder%22)
University of https://www. via Google.co.uk: (‘oral health’ OR ‘oral hygiene’ OR ‘oral care’ OR dental OR dentist OR
Cambridge autismresearchcentre. toothbrush OR toothbrushing OR teeth) AND site:autismresearchcentre.com
Autism Research com/
Centre
National Autistic https://www.autism.org.uk  via Google.co.uk: (‘oral health’ OR ‘oral hygiene’ OR ‘oral care’ OR dental OR dentist OR
Society toothbrush OR toothbrushing OR teeth) AND site:autism.org.uk
Scottish Autism https://www. via Google.co.uk: (‘oral health’ OR ‘oral hygiene’ OR ‘oral care’ OR dental OR dentist OR
scottishautism.org/ toothbrush OR toothbrushing OR teeth) AND site:scottishautism.org
Autistica https://www.autistica. via Google.co.uk: (‘oral health’ OR ‘oral hygiene’ OR ‘oral care’ OR dental OR dentist OR
org.uk/ toothbrush OR toothbrushing OR teeth) AND site:autistica.org.uk
British Society for https://bsdh.org via Google.co.uk: (autism OR autistic OR asperger OR ‘pervasive developmental disorder’)
Disability & Oral AND site:https://bsdh.org
Health
British Society for https://www.bspd.co.uk via Google.co.uk: (autism OR autistic OR asperger OR ‘pervasive developmental disorder’)
Paediatric AND site:https://www.bspd.co.uk
Dentistry
British Dental https://bda.org via Google.co.uk: (autism OR autistic OR asperger OR ‘pervasive developmental disorder’)

Association AND site:https://bda.org


http://www.gov.uk
https://www.gov.uk/search/all?keywords=(%22oral%2Bhealth%22%2BOR%2B%22oral%2Bhygiene%22%2BOR%2B%22oral%2Bcare%22%2BOR%2Bdental%2BOR%2Bdentist%2BOR%2Btoothbrush%2BOR%2Btoothbrushing%2BOR%2Bteeth)%2BAND%2B(autism%2BOR%2Bautistic%2BOR%2Basperger)%2B%26order=relevance
https://www.gov.uk/search/all?keywords=(%22oral%2Bhealth%22%2BOR%2B%22oral%2Bhygiene%22%2BOR%2B%22oral%2Bcare%22%2BOR%2Bdental%2BOR%2Bdentist%2BOR%2Btoothbrush%2BOR%2Btoothbrushing%2BOR%2Bteeth)%2BAND%2B(autism%2BOR%2Bautistic%2BOR%2Basperger)%2B%26order=relevance
https://www.gov.uk/search/all?keywords=(%22oral%2Bhealth%22%2BOR%2B%22oral%2Bhygiene%22%2BOR%2B%22oral%2Bcare%22%2BOR%2Bdental%2BOR%2Bdentist%2BOR%2Btoothbrush%2BOR%2Btoothbrushing%2BOR%2Bteeth)%2BAND%2B(autism%2BOR%2Bautistic%2BOR%2Basperger)%2B%26order=relevance
https://www.gov.uk/search/all?keywords=(%22oral%2Bhealth%22%2BOR%2B%22oral%2Bhygiene%22%2BOR%2B%22oral%2Bcare%22%2BOR%2Bdental%2BOR%2Bdentist%2BOR%2Btoothbrush%2BOR%2Btoothbrushing%2BOR%2Bteeth)%2BAND%2B(autism%2BOR%2Bautistic%2BOR%2Basperger)%2B%26order=relevance
https://www.gov.uk/search/all?keywords=(%22oral%2Bhealth%22%2BOR%2B%22oral%2Bhygiene%22%2BOR%2B%22oral%2Bcare%22%2BOR%2Bdental%2BOR%2Bdentist%2BOR%2Btoothbrush%2BOR%2Btoothbrushing%2BOR%2Bteeth)%2BAND%2B(autism%2BOR%2Bautistic%2BOR%2Basperger)%2B%26order=relevance
https://www.gov.uk/search/all?keywords=(%22oral%2Bhealth%22%2BOR%2B%22oral%2Bhygiene%22%2BOR%2B%22oral%2Bcare%22%2BOR%2Bdental%2BOR%2Bdentist%2BOR%2Btoothbrush%2BOR%2Btoothbrushing%2BOR%2Bteeth)%2BAND%2B(autism%2BOR%2Bautistic%2BOR%2Basperger)%2B%26order=relevance
https://www.gov.uk/search/all?keywords=(%22oral%2Bhealth%22%2BOR%2B%22oral%2Bhygiene%22%2BOR%2B%22oral%2Bcare%22%2BOR%2Bdental%2BOR%2Bdentist%2BOR%2Btoothbrush%2BOR%2Btoothbrushing%2BOR%2Bteeth)%2BAND%2B(autism%2BOR%2Bautistic%2BOR%2Basperger)%2B%26order=relevance
https://www.gov.uk/search/all?keywords=(%22oral%2Bhealth%22%2BOR%2B%22oral%2Bhygiene%22%2BOR%2B%22oral%2Bcare%22%2BOR%2Bdental%2BOR%2Bdentist%2BOR%2Btoothbrush%2BOR%2Btoothbrushing%2BOR%2Bteeth)%2BAND%2B(autism%2BOR%2Bautistic%2BOR%2Basperger)%2B%26order=relevance
https://www.gov.uk/search/all?keywords=(%22oral%2Bhealth%22%2BOR%2B%22oral%2Bhygiene%22%2BOR%2B%22oral%2Bcare%22%2BOR%2Bdental%2BOR%2Bdentist%2BOR%2Btoothbrush%2BOR%2Btoothbrushing%2BOR%2Bteeth)%2BAND%2B(autism%2BOR%2Bautistic%2BOR%2Basperger)%2B%26order=relevance
http://www.health.org.uk
http://Google.co.uk
http://www.health.org.uk
http://nice.org.uk
https://www.nice.org.uk/search?q=(%22oral%20health%22%20OR%20%22oral%20hygiene%22%20OR%20%22oral%20care%22%20OR%20dental%20OR%20dentist%20OR%20toothbrush%20OR%20toothbrushing%20OR%20teeth)%20AND%20(autism%20OR%20autistic%20OR%20asperger%20OR%20%22pervasive%20developmental%20disorder%22)
https://www.nice.org.uk/search?q=(%22oral%20health%22%20OR%20%22oral%20hygiene%22%20OR%20%22oral%20care%22%20OR%20dental%20OR%20dentist%20OR%20toothbrush%20OR%20toothbrushing%20OR%20teeth)%20AND%20(autism%20OR%20autistic%20OR%20asperger%20OR%20%22pervasive%20developmental%20disorder%22)
https://www.nice.org.uk/search?q=(%22oral%20health%22%20OR%20%22oral%20hygiene%22%20OR%20%22oral%20care%22%20OR%20dental%20OR%20dentist%20OR%20toothbrush%20OR%20toothbrushing%20OR%20teeth)%20AND%20(autism%20OR%20autistic%20OR%20asperger%20OR%20%22pervasive%20developmental%20disorder%22)
https://www.nice.org.uk/search?q=(%22oral%20health%22%20OR%20%22oral%20hygiene%22%20OR%20%22oral%20care%22%20OR%20dental%20OR%20dentist%20OR%20toothbrush%20OR%20toothbrushing%20OR%20teeth)%20AND%20(autism%20OR%20autistic%20OR%20asperger%20OR%20%22pervasive%20developmental%20disorder%22)
https://www.nice.org.uk/search?q=(%22oral%20health%22%20OR%20%22oral%20hygiene%22%20OR%20%22oral%20care%22%20OR%20dental%20OR%20dentist%20OR%20toothbrush%20OR%20toothbrushing%20OR%20teeth)%20AND%20(autism%20OR%20autistic%20OR%20asperger%20OR%20%22pervasive%20developmental%20disorder%22)
https://www.nice.org.uk/search?q=(%22oral%20health%22%20OR%20%22oral%20hygiene%22%20OR%20%22oral%20care%22%20OR%20dental%20OR%20dentist%20OR%20toothbrush%20OR%20toothbrushing%20OR%20teeth)%20AND%20(autism%20OR%20autistic%20OR%20asperger%20OR%20%22pervasive%20developmental%20disorder%22)
https://www.nice.org.uk/search?q=(%22oral%20health%22%20OR%20%22oral%20hygiene%22%20OR%20%22oral%20care%22%20OR%20dental%20OR%20dentist%20OR%20toothbrush%20OR%20toothbrushing%20OR%20teeth)%20AND%20(autism%20OR%20autistic%20OR%20asperger%20OR%20%22pervasive%20developmental%20disorder%22)
https://www.nice.org.uk/search?q=(%22oral%20health%22%20OR%20%22oral%20hygiene%22%20OR%20%22oral%20care%22%20OR%20dental%20OR%20dentist%20OR%20toothbrush%20OR%20toothbrushing%20OR%20teeth)%20AND%20(autism%20OR%20autistic%20OR%20asperger%20OR%20%22pervasive%20developmental%20disorder%22)
https://www.nice.org.uk/search?q=(%22oral%20health%22%20OR%20%22oral%20hygiene%22%20OR%20%22oral%20care%22%20OR%20dental%20OR%20dentist%20OR%20toothbrush%20OR%20toothbrushing%20OR%20teeth)%20AND%20(autism%20OR%20autistic%20OR%20asperger%20OR%20%22pervasive%20developmental%20disorder%22)
https://www.nice.org.uk/search?q=(%22oral%20health%22%20OR%20%22oral%20hygiene%22%20OR%20%22oral%20care%22%20OR%20dental%20OR%20dentist%20OR%20toothbrush%20OR%20toothbrushing%20OR%20teeth)%20AND%20(autism%20OR%20autistic%20OR%20asperger%20OR%20%22pervasive%20developmental%20disorder%22)
https://www.autismresearchcentre.com/
https://www.autismresearchcentre.com/
https://www.autismresearchcentre.com/
http://Google.co.uk
http://autismresearchcentre.com
https://www.autism.org.uk
http://Google.co.uk
http://autism.org.uk
https://www.scottishautism.org/
https://www.scottishautism.org/
http://Google.co.uk
http://scottishautism.org
https://www.autistica.org.uk/
https://www.autistica.org.uk/
http://Google.co.uk
http://autistica.org.uk
https://bsdh.org
http://Google.co.uk
https://bsdh.org
https://www.bspd.co.uk
http://Google.co.uk
https://www.bspd.co.uk
https://bda.org
http://Google.co.uk
https://bda.org
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