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Effectiveness of sensory adaptive dental i

environments to reduce psychophysiology
responses of dental anxiety and support
positive behaviours in children and young
adults with intellectual and developmental
disabilities: a systematic review

and meta-analyses
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Abstract

Background People with Intellectual and developmental disabilities (IDDs) experience oral health inequality due
to myriad of risk factors and complex needs. Sensory processing difficulties, maladaptive behaviours and dental anxi-
ety contribute to difficulties in receiving preventive and routine dental treatments. This study aimed to systematically
review the evidence on the effectiveness of sensory adaptive dental environments (SADE) for children and young
adults (up to the ages 24 years) with IDD to address cooperation and dental anxiety.

Methods This review was reported according to The Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines. MEDLINE (Ovid), The Cochrane Library, Embase, Google Scholar, Web of Science and OT
Seeker were searched using appropriate terms to identify Randomised Control Trails (RCTs) that matched inclusion
criteria. Screening was conducted by two reviewers after de-duplication based on titles and abstracts followed by full
text retrieval. Quality of the included studies was assessed using Cochrane Risk of Bias (ROB)-2 for crossover trials

and data extracted by two reviewers. The details of the interventions and effectiveness were compared and discussed
narratively, and comparable outcomes were included to meta-analyses using R software.

Results A total of 622 articles were identified and five articles met eligibility for inclusion. Three studies used multi-
sensory adaptations and one used single sensory adaptation of music. Narrative synthesis showed some evidence
of SADE reducing magnitude and duration, although, questionable for reducing the number of maladaptive behav-
iours. Two studies demonstrated conflicting evidence of the effect of SADE on cooperation. Three studies demon-
strated significant positive impact of SADE on psychophysiological outcomes. Despite an overall tendency to favour
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of dental anxiety.

SADE, no statistically significant difference of maladaptive behaviours was found between SADE and regular dental
environment (RDE) (Standardised mean change (SMC)=0.51; 95% Confidence Interval (Cl) -0.20 to 1.22; p=0.161).
SADE was superior to RDE (SMC -0.66; 95% Cl -1.01 to -0.30; p= <0.001) in reducing psychophysiological responses

Conclusion Current evidence suggests that adapting visual, tactile, and auditory aspects of the dental environment
in a single or multi-sensory approach demonstrates small positive effects on psychophysiological responses and mal-
adaptive behaviours of dental anxiety for people with IDD.

Trial registration The title of this review was registered with PROSPERO (CRD42022322083).

Keywords Oral health, Children, Dentistry, Multisensory, Oral hygiene, Sensory adapted, Occupational therapy,
Dental anxiety, Sensory processing, Developmental disability, Intellectual disability

Background

Intellectual and developmental disabilities (IDD) are a
group of conditions due to physical, learning, language,
sensory, or behaviour impairments that are characterised
by significant limitations both in intellectual function-
ing and adaptive behaviour as expressed in conceptual,
social, and practical adaptive skills [1]. These conditions
impact day-to-day functioning and include attention
deficit hyperactivity disorder, autism spectrum disorder,
cerebral palsy, intellectual disability, down syndrome,
Fragile X Syndrome learning disability, and other devel-
opmental delays as classified by American Psychiatric
Association [2]. A high prevalence of IDD has been docu-
mented in United States in a systematic review by Ander-
son, Larson [3] with children yielding a prevalence of 69.9
per 1,000 and 41.0 per 1,000 for adults. This picture is
not unique with several other studies documenting simi-
lar high prevalences in other countries such as India [4],
Australia [5] and United Kingdom [6].

Oral health is fundamental to overall psychological and
physiological health, wellbeing, and quality of life [7-9].
People with IDD are disproportionately vulnerable to
poorer oral health than the typical developing popula-
tion [10—15] due to myriad of risk factors contributing to
their complex needs [14]. Individuals with IDD experi-
ence motor, perceptual, language, sensory, cognitive, and
behavioural impairments which can create difficulties in
undertaking oral hygiene behaviours [12, 16]. Parents and
caregivers report difficulty in undertaking toothbrushing
for people with IDD [14]. Poorer oral hygiene behaviours
have been found to result in plaque stagnation, gingival
inflammation, and an increased risk for dental caries
[10-14].

Evidence links people with IDDs limited participation
in routine and preventative dental services to environ-
mental and individual factors [11, 17]. Dental practition-
ers experience difficulty in meeting individualised and
complex needs of populations with IDDs [18, 19] that
is associated with the over-stimulating physical envi-
ronments [20], hyper-empathy, sensory integration (SI)

issues, challenges with waiting room, [21], oral aversion
[22], maladaptive behaviours, and limited knowledge and
understanding of dental providers [23, 24].

Dental anxiety has been found to be linked towards
poorer oral health care outcomes for the general popu-
lation across multiple studies [25-27]. Dental anxiety is
described as a psychophysiological state in which an indi-
vidual experiences abnormal worry or fear of dental treat-
ment [26]. Dental anxiety is exacerbated by the dental
environment [25, 27-31] increasing maladaptive behav-
iour and psychological responses reducing compliance in
dental procedures [32]. Dental anxiety is a common issue
among children and young adults. A meta-analysis by
Grisolia, dos Santos [33] reported the pooled prevalence
as 23.9% (95% CI=20.4—27.3) globally. Corresponding
prevalence in pre-schoolers, schoolchildren, and adoles-
cents respectively; 36.5%, 25.8%, and 13.3%. Two studies
[32, 34] identified significant levels of dental anxiety for
people with IDD and found it to be a major factor influ-
encing oral health in relation to increased non-compli-
ance and maladaptive behaviours. Fallea et al. [34] results
show that individuals with a higher the level of IDDs with
lower cognitive functioning exhibited a higher percent-
age and severity of dental anxiety.

Current evidence has linked SI difficulties for individu-
als with IDD to poorer oral health [11, 17, 21, 23]. SL is
defined by Ayres [35] a neurological function that pro-
cesses and organises sensory modality from one’s own
body and the environment for functional outputs to
engage in activities of daily living effectively [35]. Ayres
[35] SI theory is guided by two critical principles: “the
brain is a self-organising system” and “intersensory inte-
gration is foundational to function” Sensory processing
issues occur due to difficulties in registering, modulat-
ing, and discriminating inputs that lead to maladaptive
responses and also other motor or psychophysiological
responses [36]. Evidence highlights SI difficulties inten-
sifies maladaptive behaviours [37-40], consequently
increasing non-compliance in dental appointments
[29, 41]. Uncooperative behaviours are provoked by
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the increased sensory input of the dental environment
including smells, touch (specifically oral) and loud noise
[28].

Literature exploring individual in anxiety-provoking
situations have used physiological outcomes to find
valid and reliable measurements of anxiety [42—45]. It is
known that anxiety leads to physiological changes due
to activating of the autonomic and sympathetic systems
leading to increases in heart rate, blood pressure, sweat
gland activity, and respiration [46]. Additionally, evidence
also supports behaviour as a suitable outcome when
examining anxiety for individuals.

Multiple approaches exist to address these barriers
including pharmacological sedation and non-pharmaco-
logical strategies such as general anaesthesia, sedation,
desensitisation, papoose boards, behavioural and cogni-
tive training, positive reinforcement, video-modelling,
social stories and tell-show-do techniques [47]. Litera-
ture extensively explores sedation and general anaesthe-
sia limited impact on children and young adults with IDD
quality of life [48—52]. Pharmacological practices fail to
address the underlying cause of the maladaptive behav-
iours [16, 53] and limit individuals personal freedom and
participation [54]. A recent retrospective study compared
the dental records of special care needs population who
underwent dental treatment under general anaesthesia
versus non-pharmacological approach [55]. The study
concluded that special needs population treated under
general anaesthesia had higher caries experience, defi-
nite negative behaviour and numerous treatment needs
compared to the non-pharmacological group highlight-
ing the justifiable use of general anaesthesia [55]. Further,
the study authors found that special needs population in
the general anaesthetic group had higher incidence of
new carious lesions after 24 months whilst the non-phar-
macological group had better recall rates [55]. This high-
lights that for the reduction of burden of oral diseases,
there is a need to adopt additional measures to ensure
individuals with IDD increase participation and involve-
ment in regular dental treatment.

Papoose boards are globally controversial. A scoping
review found American guidelines supporting use in a
dental setting. Whilst other studies in United Kingdom,
Israel and Australia exploring the ethical considera-
tions of providing protective stabilisation including the
restriction of movement and airways [56]. Yet additional
evidence explores the benefits of papoose as a tool for
providing tactile sensory input and subsequently having
positive effects on anxiety throughout dental procedures
[57].

Sensory adapted dental environments (SADE) have
been thoroughly studies in people with IDDs. SADE
uses a multisensory environment, “Snoezelen room”;
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a combination of mesmerising sound, good lighting,
vibration, tactile sensation, and aroma [58]. The aim of
implementing these sensory adaptions is to regulate sen-
sory responses such as ‘flight or fight’ and facilitate in
the reduction of associated maladaptive behaviours and
anxiety [59, 60]. A large amount of evidence supports
this approach for individuals with IDD to reduce mala-
daptive behaviours and promote regulation in multiple
settings [61-66]. Studies that have researched sensory
adapted dental environments (SADE) have shown signifi-
cant improvement in cooperation and reduction in den-
tal anxiety and associated behaviours for this population
[59, 60, 67, 68].

There appears to be limited research on the effective-
ness of SADE to address dental anxiety for children
and young adults with IDD. The assessment of previous
reviews identified various knowledge gaps and lack of
high-quality synthesised evidence. Most studies focus
broadly on non-pharmaceutical strategies in general
therefore are inadequate to address current research
question [47, 69]. Another systematic review by Ismail
et al. [70] was conducted, focusing on SADE impact for
children. However, this study poorly reported methods
to replicate the study and population wasn’t specific in
diagnosis including disabilities and typical developing
population. Consequently, limiting the generalisability
of findings to practice. Therefore, there is no synthesis
of literature known that encompasses children to young
adults with IDD. This proposed review is distinctive and
necessary as it specifically looks at this population spe-
cifically children and young adults regarding the effec-
tiveness of SADE to increase participation and manage
psychophysiological and behaviour responses of dental
anxiety. This is essential to increase evidence-based prac-
tice to influence greater oral health care outcomes for
this population.

This review aims to address three research questions:

1. What are common sensory environmental strategies
used to decrease maladaptive behaviours and psy-
chophysiology responses of dental anxiety in children
and young adults with IDD?

2. Is SADE effective to reduce dental anxiety (behaviour
and psychophysiology) in children and young adults
with IDD?

3. Do SADE increase children and young adults with
IDD participation in oral health procedures?

Methods

This systematic review has been reported according to
“The Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) [71]. The protocol of this
systematic review has been registered with PROSPERO
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International Prospective Register of Systematic Reviews
(CRD42022322083) [72]. The protocol of this systematic
review has been published [73].

Eligibility criteria

The inclusion and exclusion criteria was formulated
based on the focused PICOS (Population Intervention
Comparator Outcome and Study Design) framework
[74], see Additional file 3.

Types of participants

Studies that included children or young adults up to the
ages of 24 years with a diagnosis of IDD. There was no
restriction on type or severity of IDD diagnosis.

Types of interventions

Any intervention that implemented a SADE either dur-
ing the procedure or waiting room were eligible for inclu-
sion. The interventions designed to modulate sensory
sensitivities that targeted any of the senses; sound, sight,
touch, taste, smell, vestibular (sense of head movement in
space), interception (sensations in relation to physiologi-
cal/physical condition of the body) and proprioception
(sensations from muscles and joints). Studies could have
implemented a single or a multi-sensory approach. These
strategies included partially dimmed room with lighting
effects, somatosensory stimuli, vibroacoustic, deep pres-
sure or visual distraction. The studies involving dental
procedure by using sedative techniques were excluded
from the review. See Additional file 7 for description of
intervention criteria.

Types of comparators

This review considered studies that compared the inter-
vention to control (no intervention), waitlist or usual care
(regular dental environment).

Types of outcome measures

The International Classification Of Functioning [mu]
[75], the oral health framework adaptation by Faulks
and colleagues [76] were used to categorise the primary
outcomes.

This included participation restriction, as well as body
structure and function.

The outcome, participation restriction and activity par-
ticipation included participants cooperation and behav-
iour during the dental procedure. Examples of acceptable
outcome measure include cooperation, participation, or
compliance scores (Frankl score, children’s dental behav-
iour rating scale, negative behaviour checklist, or anxiety
and cooperation scale), questionnaires or interviews of
participants, dentists, or parents.
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The outcome, body structure and function included
psychophysiology and anxiety responses. Examples of
acceptable outcome measure include -electrodermal
activity (EDA), oxygen saturation, respiratory rate, skin
conductance, blood pressure, and heart rate.

Types of studies

This review only considered Randomised Controlled
Trials (RCTs) including crossover, parallel-group, clus-
ter, and factorial design. Non-randomised study designs
including pre-post study designs and non-experimental
observational study designs were excluded from this
review to increase confidence in results, minimise con-
founding factors impacting results and improve quality
of findings. There was no restriction on language or date.

Search strategy

The PICOS framework was used to formulate the initial
search terms tabulated in a logic grid. A combination of
Medical Subject Headings (MeSH) terms and keywords
using Boolean operators, phrase searching, spelling varia-
tions, and truncation were devised to increase sensitivity
and ensure satisfactory search retrieval. The search strat-
egy was pre-tested in Medline (OVID) by two reviewers
(KR and NC), in consultation from a Health Sciences
Librarian (Table 1). Once the Medline search was final-
ised, the search was subsequently adapted to the syntax
and subject headings of the other databases. Finally, a
hand search of the reference lists of relevant studies that
match inclusion criteria and previously published sys-
tematic reviews was conducted to identify further eligible
studies.

Information sources

The following electronic databases were searched, with-
out any restriction on publication date, type, language, or
region: Medline (OVID), The Cochrane Library, Embase,
Web of Science, OT seeker and Google Scholar (first 10
pages with 10 results per page totalling 100 results). The
search was conducted on 14" of March 2022 and then
subsequently updated on the 18th of August 2022.

Selection process

Studies identified via electronic databases and hand
searching were imported into EndNote X9 [77] and
duplicates removed. Following a pilot test, the title and
abstracts of the studies were screened by two independ-
ent reviewers (KR and AA) against strict eligibility cri-
teria, and if unclear, the full text was retrieved. Articles
that met the inclusion criteria were retrieved and details
recorded. The full text articles were reviewed by two
reviewers (KR and AA) independently. When required,
the study authors were contacted to seek additional
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Table 1 Medline (OVID) search strategy

Page 5 of 24

Search Query

Records retrieved®

#1 (Child* or adolescen* or teen or youth or young adult or pe?diatric* or preschool or infant*).ti,ab 2,231,960
#2 Child, Preschool/ or Pediatrics/ or Adolescent/ or Child/ or infant/ or young adult/ 4,006,547
#3 #1 or#2 4,667,012
#4 (Developmental disabilit* or intellectual disabilit* or special need* or mental retardation or disabl* or autis* or ADHD 239,671
or ASD or Cerebral palsy or attention deficit hyperactivity disorder or Down Syndrome or Fragile X Syndrome or Fetal
alcohol spectrum disorder).ti,ab
#5 Attention Deficit Disorder with Hyperactivity/ or Cerebral Palsy/ or Autistic Disorder/ or Disabled Persons/ or Disabled 235,101
Children/ or child development disorders, pervasive/ or developmental disabilities/ or intellectual disability/ or Down
Syndrome/ or Fragile X Syndrome/ or Fetal Alcohol Spectrum Disorders/
#6 #4 or #5 355,890
#7 #3 and #6 200,849
#3 ((Dental adj3 (sensory adapted environment* or Multi-sensory environment*)) or Snoezelen or SADE).ti,ab 199
#9 Health facility environment/ or environment/ or dental offices/ or environmental adaption/ or Environment, Controlled/ 78,822
#10 #8 or #9 78,997
#11 (((Oral or dental) adj (health or hygiene or anxiety)) or behaviour or compliance or physiological or pain or arousal 2,606,469
or stress or psychological).tiab
#12 Stress, Psychological/ or Adaptation, Psychological/ or Psychological Distress/ or Arousal/ or Pain Perception/ or Pain/ 512,327
or Dental Care/ or Dental Anxiety/ or Sensation/ or Patient Compliance/ or "Treatment Adherence and Compliance"/
or Oral Health/ or Oral hygiene/
#13 1Tor12 2,832,243
#14 7and 10and 13 161

@ Medline (OVID) search was conducted on 18 August 2022

information. A total of two contact attempts with the
authors of the publication were made, and in case of no
response, the article was screened based on the avail-
able information. Any disagreements that arose between
the reviewers during the selection process was discussed
with third reviewer (NC). Multiple published reports
from a single study were analysed together. Throughout
this process all reasons for exclusion of papers at the full
text review stage was recorded see Additional file 5. The
results of the study selection process was presented in a
Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) flow diagram (Fig. 1) [71].

Data collection process and data items

A standardised data extraction form was developed, and
pilot tested on one study. Subsequently the form was
refined to ensure all relevant data captured. To ensure
consistency across reviewers, a calibration exercise was
undertaken. Two review authors (KR and AA) indepen-
dently extracted data, discrepancies when identified were
resolved through discussion with a third author (NC).
Authors of papers were contacted to request missing
or additional data, where required. A total of two con-
tact attempts were made, and in case of no response,
the study was assessed based on the available informa-
tion. The data extracted was entered into an excel sheet
including specific details about the study: article details,

participant characteristics, intervention description, out-
come measures and funding.

Study risk of bias assessment

The Cochrane Risk of Bias (RoB)-2 tool for crossover
trials [78] was used to assess the methodological qual-
ity of included studies. Each study was given a rating of
high, low or some concerns in the following domains:
randomisation process, period and carry-over effects,
deviations from the intended interventions, missing out-
come data, measurement of the outcome and selection
of the reported result. Two reviewers (KR and RC) inde-
pendently assessed the methodological quality of each
study included in this review. Any disagreements that
arose between the reviewers were resolved through dis-
cussion with a third reviewer (AA). The level of risk of
bias in each of these domains were presented separately
for each study in tables, figures and contextualised in a
descriptive format. Study authors were contacted in the
event of insufficient details being available to confidently
assess the methodological quality; and if a response was
not received after two attempts, the study quality was
assessed based on the available information.

Effect measures and synthesis methods

Meta-analyses were conducted to increase the precision
and power of the intervention effects [79, 80]. All the
statistical analyses were performed using the “metafor”
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Identification of studies via databases and registers

Records identified from:
c Medline (OVID): 160
% Embase: 337 Ecerzzrnd; ;emoved before
3] Cochrane Library: 16 7
= . : - » Duplicate records removed
t Web of sm_ence. 9 via automation (n = 22)
H OT seeker: 0
= Google scholar: 100
TOTAL: 622
Records screened >
= (n =600) Records excluded
c (n=576)
c
Q
: !
(%]
n
Reports sought for retrieval Reports not retrieved
(n=24) (n=0)
- Reports excluded:
ReBOZT assessed for eligibility Not in a dental setting (n = 3)
(n=24) Not RCT/Clinical trial (n = 6)

Studies included in review
(n=4)
Reports of included studies

(n=5)
I

Studies included in quantitative
synthesis (meta-analysis) (n=2)

Incorrect age group (n=2)
Inappropriate intervention
(n=1)

Inappropriate outcome (n=1)
Not IDD population (n=5)
Involved sedation (n=1)

Identification of studies via other methods

Records identified from:
Citation searching (n = 0)

Fig. 1 Preferred reporting items for systematic reviews and meta-analyses flow diagram of literature search and study selection process

package (2.0-0) of R statistical software (version 4.2.1)
[81]. An assessment of the studies’ suitability for pooled
analyses was made following the data extraction pro-
cess. As all studies were cross-over design a moderate

correlation of 0.5 was assumed and weighted or stand-
ardised final post-intervention mean differences (for
continuous data) were used to calculate effect sizes,
and their 95% confidence intervals (CI) were used for
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analyses. The studies were combined using a random
effects model as significant heterogeneity was expected
across studies (p <0.05 and/or I?>50%) [82]. All the sta-
tistical tests were two-sided, with a significance thresh-
old of p<0.05. This was based on the statistical guidelines
of the Cochrane Handbook for Systematic Reviews of
Interventions [83]. Between-study heterogeneity was
evaluated using Cochran’s Q test and quantified by the
I? statistic, with values >75% indicating high heterogene-
ity, 51-74% indicating moderate heterogeneity [84, 85].
The meta-analyses results are presented in a forest plot.
A priori plan was to conduct sub-group analyses and use
a funnel plot to evaluate publication bias with statistical
tests of asymmetry, however, the review had insufficient
data (under 10 studies). Where statistical pooling was not
possible and due to substantial heterogeneity, a narra-
tive synthesis of the study findings including tables was
produced.

Results

Study selection

In total, 622 studies were identified across six databases.
No further articles were retrieved through the compre-
hensive citation searching. After the duplicates were
removed (n=22), the titles and abstracts were reviewed
by two independent reviewers (KR and AA) and a fur-
ther 576 studies were excluded as they did not match the
inclusion criteria. Twenty-four articles were assessed for
eligibility based on full text review and only five articles
were included in this review. Two papers reported on
the same study and were combined for results, therefore
there was a final total of four studies in this review. The
excluded studies (#=19) and the reasons for exclusion
are summarised in Additional file 5. The PRISMA flow
diagram [71] shows the identification, screening, eligibil-
ity, and included studies in Fig. 1.

Study characteristics

The included studies were experimental randomised
cross-over design that measured the effectiveness of
SADE using the difference between two phases, SADE,
and Regular dental environment (RDE) with 1- 4 months
apart [60, 68, 86—88]. These studies were all conducted
and published during 2009 to 2021 [60, 68, 86—88]. These
studies had a sample size of 16—22 participants [60, 68,
86-88]. Two studies were conducted in America [60, 68],
with the remaining studies conducted in India [88], and
Israel [86, 87]. Table 2 summarises: (a) participant char-
acteristics, (b) dental procedure completed, (c) SADE
adaptions, (d) RDE description, (e) intervention out-
comes, and (f) funding of the four included studies.

Page 7 of 24

Participants

All included studies evaluated SADE for population
with IDD [60, 68, 86—88]. The IDD diagnosis varied
across studies. One study focused on the developmen-
tal disability of Autism specifically [68], two studies
(with three published articles) reported on severe to
moderate developmental disabilities [60, 86, 87] and
another study sample was mild intellectual disabilities
[88]. One study reported specific diagnosis including
down syndrome, autism, cerebral palsy, developmen-
tal delay, intellectual, attention deficit hyperactivity
disorder (ADHD) and others [60]. The study authors
established the diagnoses using either a standardised
measure or by relying on a diagnosis made by a pae-
diatrician, psychiatrist, or clinical psychologist [60, 68,
86—88]. Participants had low language skills reported
across two studies with 50% non-verbal [60] and 90%
low -moderate communication [68]. The other two arti-
cles did not report on the type of developmental disa-
bilities included within the study [86, 87]. Three studies
focused on children aged 6-14 years [68, 86—88] and
one study focused on adolescents and young adults
aged 16-21 years [60].

The included studies where gender was reported, the
total number of males with IDD was greater than the
total number of females (total number=17 females,
43males) [60, 68, 86, 87]. One study reported including
male and females although, did not report the numeri-
cal details [88]. In two studies, SI difficulties were
established, using short sensory profile with 48-72%
probable [60] and 96% definite [68]. Dental anxiety
was present across the studies with 70% participants
previously using general anaesthesia and 20% with a
history of papoose board [60], and apparent anxious
behaviours in all children reported by their parents [86,
87]. Half of the participants had clinical dental anxiety
reported using Children’s Fear Survey Schedule—Den-
tal Subscale (CFSS-DS) [68]. Two studies reported high
parent education levels [60, 68] and the additional stud-
ies failed to comment on further sociodemographic
details.

Outcomes

The outcomes in the included studies focus on psy-
chophysiological responses of dental anxiety including
heart rate, oxygen saturation [60], EDA [68, 86—88] and
anxiety and cooperation scale [68]. Frankl scale [60, 68],
the negative behaviour checklist [86, 87], duration of
behaviours [86], anxiety cooperation scale, dental sensi-
tivity scale and Children’s dental behaviour rating scale
[68] was used to assess behaviour and cooperation.
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Interventions

All studies evaluated sensory adaptions within the den-
tal environment specifically during routine oral exami-
nation and prophylaxis (teeth cleaning) [60, 68, 86—88].
In addition, the procedure of one study was fluoride
application [60]. All SADE were compared to a RDE
that consisted of no adaptions to sensory input [60, 68,
86-88]. Three studies evaluated multi-sensory adap-
tions including visual, tactile, and auditory [60, 68, 86,
87]. Only one study evaluated a single sensory approach
using music exclusively [88].

Common sensory adaptions used

Amongst the included studies similar sensory adaptions
were implemented that included various visual, tactile,
and auditory adaptions [60, 68, 86—88]. These adaptions
are summarised in Table 3 for each study.

Visual adaptation

The visual adaptions to the dental environment varied
across studies with predominantly the reduction of light.
This included the removal of all direct florescent lighting
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(including overhead dental lamp) that was replaced by
direct head-mounted lamp into the child’s mouth by two
articles [68, 86, 87]. Kim et al. [60] reduced lighting, how-
ever kept the overhead lighting. Cermak et al. [68] fur-
ther reduced lighting with darkening curtains and using
a lamp in back corner for ambient lighting. Three stud-
ies used slow moving colour effects projected within the
visual field of the child [60, 68, 86, 87].

Tactile adaptation

Kim et al. [60] used tactile adaptation of a regular x-ray
lead apron laid across the child. Whereas, Cermak et al.
[68] and Shapiro et al. [86, 87] used a weighted butter-
fly papoose that provided deep pressure to the shoulders
and ankles. Only one study provided additional tactile
input via somatosensory stimulation. This was received
via bass vibrator (4khms) connected to the dental chair
(86, 87].

Auditory adaptation
Calming rhythmic nature music was played using speak-
ers for all studies [60, 68, 86, 87] and specifically at 75db

Table 3 Summary of the included studies intervention characteristics

Author Visual Tactile

Auditory Additional aspects/

comments

Kim et al., 2019 [60]
light only

- Removed all direct flores-
cent lighting (50 Hz) includ-
ing overhead lamp

- Dimmed upward reflec-
tive fluorescent lighting
(30-40,000 Hz)

« Slow-moving repetitive
visual colour effects via pro-
jector in child’s field

« Dentist wore head-
mounted narrow-spectrum
light-emitting diode source
lamp directly into child’s
mouth

Shapiro et al,, 2009 [86]:
Shapiro et al., 2009 [87]

Butterfly wrap

Cermak et al,, 2015 [68] « Darkening curtains

- All direct overhead fluores-
cent lighting and overhead
lamp turned off

«Lamp placed in back corner
for ambient lighting

« Slow moving visual colour
effects onto ceiling (swim-
ming fish or bubbles)

« Dentist wore a head-
mounted lamp directed
into child’s mouth

Gowdham et al. 2021 [88] N/A N/A

Solar projector and overhead Regular X-ray lead apron
(laid on patient)

Weighted butterfly wrap
shoulders to ankles
with dental X-ray vest

Calming nature music

- Bass vibrator (4 khms)

on chair providing somatosen-
sory stimulation

- Butterfly wrap introduced

to patients prior

Rhythmic music via loud
(75 db)

Rhythmic music via speakers  Prior social story for electrodes

and sensory adaptions

Relaxing Indian instrumental  N/A
music on phone handheld

by operator and headphone
provided to children to listen

to the music
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for one study [86, 87]. One study used headphones pro-
vided to the children that played relaxing Indian instru-
mental music [88].

Effectiveness of SADE
Table 4 presents the results of the effectiveness of SADE
from the included studies in this review.

Maladaptive behaviours and cooperation

Cermak et al.[68] study found negligible to small effects
(d’s=0.13-23) for behavioural outcomes. Specifically,
this study used the children’s dental behaviour rat-
ing scale. This scale rated children’s behaviour through
video coding the presence or absence of distress behav-
iours (mouth movement, head movement and forehead
movement), and severity of distress behaviours (cry or
scream and verbal stall or delay). This study reported lim-
ited effect (d=0.23) of children’s dental rating scale [68].
Cermak et al. [68] reported on the anxiety and coopera-
tion scale, which is a dentist rating of behaviour during
dental treatment. The results concluded negligible effect
(d=0.13) of SADE [68].

Another study by Kim et al. [60] reported on the effect
of SADE on cooperation and behaviour using Frankl
scale and a parent survey. This study found non statisti-
cally significant scores in paired analysis for clinicians
(p=0.07) and independent observer (p=0.109) ratings
using the Frankl scale. However, unpaired analysis dem-
onstrated significant scores that accounted for large loss
to follow-up for the clinicians (p=0.037) and independ-
ent observer (p=0.018) ratings. The parent questionnaire
found that a large amount (92%—82%) of parents agreed/
strongly agreed SADE improved cooperation, decrease
dental anxiety and would prefer over RDE [60].

Shapiro et al. [86, 87] used the negative dental behav-
iour checklist to explore the impact of SADE on
behaviours.

The results reported significant positive differences
on the duration of accumulative anxious behaviours
(»<0.001) and magnitude (p=0.011) of behaviours
(whimpering as opposed to screaming) and between
SADE and regular dental environments for EDA
measures.

However, there was no significant effect on the num-
ber of anxious behaviours (p=0.19). Anxiety and coop-
eration scale was completed by the hygienist and the
children showed significantly improved cooperation dur-
ing treatment in SADE when compared with a regular
dental environment (p <0.01).

Psychophysiological responses
The included studies reported varied psychophysio-
logical responses of SADE. Kim et al. [60] used a pulse
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oximeter to measure heart rate and oxygen saturation
and found no change. Cermak et al. [68] used multiple
measure to access psychophysiological responses in
SADE compared to RDE. Stress and anxiety levels were
accessed via EDA measures of tonic skin conductance
(SCL) and non-specific skin conductance responses
(NS-SCRs). Both EDA measures via ANOCOVA
models were small to moderate effect and found sta-
tistically significant difference between environments
(d’s=0.27-0.65;). Shapiro et al.[86, 87] compared
tonic and phasic EDA measures. The results indicated
significant differences of tonic (p<0.05) and phasic
(p<0.01) EDA between environments. Shapiro et al.
[86, 87] also analysed EDA to determine relaxation
and arousal in each environment. This study found
that children were significantly more relaxed in SADE
than RDE correspondingly 2,014komns and 763komns
(p=0.004) and non-significant difference (p=0.32)
was found in degree of arousal with 413kohns and
285kohmns. Gowdham et al. [88] found a statistically
significant increase in electrical resistance when music
distraction is implemented in all groups with p-value
ranging from 0.001- 0.009, providing strong evidence
to support SADE in reducing dental anxiety.

Meta-analyses

Meta-analyses were performed to determine the
changes in EDA and behaviour between different inter-
ventions, SADE and RDE. Two studies reported data on
these and were pooled to be included in the meta-anal-
yses [68, 86]. The I” statistic for each analysis demon-
strated sufficient homogeneity to combine the studies.
A random effects model was applied to account for het-
erogeneity. A sensitivity analysis for study quality was
not possible due to the low number of included stud-
ies. The statistical results of the meta-analysis are pre-
sented in Additional file 8.

Data from two cross-over randomised trials (n=38)
were pooled to determine the effects of SADE on the
changes of EDA, specifically phasic and non-specific EDA
[68, 86]. The included studies showed that the effect of
SADE was greater than RDE in decreasing anxiety specif-
ically the corresponding psychophysiological responses.
A statistically significant difference was found favouring
SADE vs. RDE (Standardized mean change (SMC)-0.66;
95% CI -1.01 to -0.30; p<0.001) (Fig. 2) [68, 86]. There
was no evidence of heterogeneity (12 =0%; p=0.468).

Two cross-over randomised trials (n="76) were pooled
to determine the effects of SADE on the changes in
behaviours using Frankl score and a behavioural check-
list both rated by the dentist [68, 86]. Despite an overall
tendency to favour the intervention group, no statistically
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Psychophysiological outcomes

Author,Year Sample size

SMC (95%Cl)

Cermak et al. 2015 44 b

| -0.58 [-1.03, -0.13]

Shaprio et al. 2009

32 = | -0.80 [-1.20, -0.40]

RE Model

Favours intervention

e —

[ I I I I |
-1.2 -1 -0.8 -0.4

|
0

Favours control

-0.70 [-1.00, -0.40]

Standardized Mean Change

Fig. 2 Meta-analysis for the effect of SADE vs. RDE on psychophysiological outcomes (EDA) during dental procedures

significant difference was found between intervention
and controls (SMC=0.51; 95% CI -0.20 to 1.21; p=0.161)
(Fig. 3) [68, 86]. There was evidence of heterogeneity
between the articles (I>=75%; p =0.047).

Risk of bias in studies

The methodological quality of each study was assessed
using the Cochrane ROB-2 for cross-over trials [78].
The results of the ROB assessment can be found tabu-
lated in Additional file 7 and presented in Figs. 4 and
5. This tool revealed that the included studies in our
systematic review varied in quality of methodology
across the domains. One study had overall some con-
cerns [74] and the four other studies were of high risk
[60, 68, 87, 88]. Shaprio et al. [86, 87] reports used the
same methodology with different outcome measures,
therefore on basis of ROB each study was analysed
separately. All studies were experimental randomised

cross-over trials with small sample sizes. These stud-
ies showed limitations with respect to randomisation of
participants, allocation concealment, blinding of par-
ticipants, outcome assessors, intention to treat analysis,
statistical power analysis and trial design [60, 68, 86—
88]. No studies were excluded based on the risk of bias
assessment.

Selection bias - random sequence generation

and allocation concealment

All included studies provided insufficient information
about the randomisation process to determine the extent
to which this may have affected the bias of these studies.
Allocation concealment was not clear in most studies
[68, 86—88] except in Kim et al. [60]. Baseline differences
between groups were unclear due to differences between
non-IDD population and people with IDD reported
rather than individual group comparisons. However, Kim
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Behavioural outcomes

Author,Year Sample size SMC (95%Cl)
Cermak et al. 2015 44 : | 0.17 [-0.25, 0.59]
Shapiro et al. 2009 32 : | ! 0.93[0.51, 1.34]
Favours control Favours intervention
RE Model i ———————— 0.55 [-0.19, 1.29]

| i I i |
-0.5 0 0.5 1 1.5

Standardized Mean Change

Fig. 3 Meta-analysis for the effect of SADE vs. RDE on behaviour during dental procedures

Study
Cermaketal., 2015

4
(D
=
.,

. Low risk
!

Some concerns

. High risk

Shaprio et al., 2009
Kimetal., 2019

Shaprio et al., 2009

ol A L
000060
-~ 000r

Gowdhametal., 2021

Q000
00000-:
0006 0:

D1 Randomisation process

DS  Biasarising from period and carryover effects
D2  Deviationsfrom theintended interventions
D3 Missing outcomedata

D4  Measurement of the outcome

D5  Selection ofthereported result
Fig. 4 Risk of Bias traffic light figure of the included studies using the Cochrane ROB-2 for cross-over trials
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As percentage (intention-to-treat)

Overall Bias
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Measurement of the outcome
Mising outcome data
Deviations from intended interventions
Bias arising from period and carryover effects
Randomization process
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Low risk
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Some concerns
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m High risk

Fig. 5 Risk of Bias summary of the included studies using the Cochrane ROB-2 for cross-over trials

et al. [60] reported similar characteristics indicating ran-
domisation was sufficient. Overall the studies were varied
regarding selection bias; Cermak et al. [68] high, Shapiro
et al. [86, 87] and Gowdham et al. [88] some concerns
and Kim et al. [60] low risk.

Carryover bias—bias arising from period and carryover
effects

All studies reported carryover bias between treatment
effects to be not significant [60, 68, 86—88]. Studies
reported sufficient time (1-4 months) in-between inter-
ventions which is consistent elsewhere in the literature
for usual time between oral procedures [60, 68, 86—88].
Therefore, all studies had a ‘low’ carry-over bias.

Performance and detection bias - blinding of participants,

assessors, and outcome assessment

Blinding of participants and assessors was not possible
in any of the included studies due to the identifiable vis-
ible aspect of the intervention via environment/sensory
modifications [60, 68, 86—88]. Furthermore, blinding of
parent- and self-reported outcome measures was not fea-
sible in all studies which increased the risk of detection
bias [60, 68, 86—88]. Self-reported outcomes are inap-
propriate for people with IDD due to low IQ and expres-
sive language. This influences detection bias, specifically
in Cermak et al. [68] as half of the sample was unable to
complete the questionnaires in the study. Therefore, a
high risk of performance bias was considered in all stud-
ies as dentists that performed the procedure completed
the outcome measures, impacting internal validity [60,
68, 86—88]. Multiple studies used external coders for
behavioural outcome measures by using video record-
ing that increased the validity and reliability of results
due to low detection bias [60, 86, 87]. Outcome measures

across studies included both appropriate and inappro-
priate tools. EDA was used in all studies [60, 68, 86—88].
However, EDA has limitations including inaccurate read-
ings due to excessive movement, electrode placement
and sensitivity. Although, it should be noted that Cer-
mak et al. [68] employed a social story that may have
improved compliance of electrodes, increasing accuracy
of the readings. Hence, measurement of outcome domain
was high for most studies [60, 68, 86] and low for Shapiro
et al. [87] and Gowdham et al. [88].

Attrition and reporting bias - incomplete outcome data
and selective outcome reporting

Despite high attrition rate in Kim et al. [60], all data was
combined in a unpaired analysis. The remainder of the
included studies were deemed to have complete outcome
data [68, 86—88]. Therefore, all studies were concluded
‘low’ risk for missing outcome data. The study by Gowd-
ham et al. [88] and Shapiro et al.[86] ‘low, Shapiro et al.
[87] ‘some concerns’ and Cermak et al. [68] and Kim et al.
[60] “high’ ROB of reported results.

Discussion

The present review aimed to contribute to the emerg-
ing research for SADE targeted at children and young
adults with IDD. Three multi-sensory dental environ-
ments were included in this review implementing various
visual, tactile, and auditory adaptions [60, 68, 86, 87] and
one single sensory using auditory input [88]. These stud-
ies demonstrated varying results regarding the effects of
SADE on behaviour and psychophysiological responses
of dental anxiety. However, due to the weakness of the
studies, the accumulating evidence in the present stud-
ies only provides limited support to the assumption that
the SADE can be used as an effective therapeutic tool.
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Dental anxiety has been conventionally managed using
sedation methods to undertake simple dental clean-
ing [89]. Emerging non-pharmacological interventions
have been investigated by an earlier systematic review by
Phadraig et al. [47], although no strong evidence to sup-
port these approaches was found. Despite this, another
recent review provided support of this approach to
improve behaviour, anxiety, and pain by Goettems et al.
[90]. Additionally, Ismail et al. [70] supports this reviews
results that SADE is effective in reducing behaviour dur-
ing dental treatment for children.

Single sensory versus multi-sensory adaptation

Only one study included in this review explored single
sensory adaptations using music distractibility in a den-
tal setting. Gowdham et al. [88] found music to be effec-
tive in reducing anxiety levels. Evidence has observed
a decrease in human emotional and physiological
responses with music, indicating the potential to obvi-
ate the need for pharmacotherapy [91]. Similar previ-
ous reviews support this trend [92-94]. The systematic
review by Bradt and colleagues [93] found a statistically
significant anxiety reduction (p<0.001) for preopera-
tive music for children. Another meta-analyses by Kuhl-
mann et al. [92] reported statistically significant decrease
in anxiety for adults (Mean difference (MD) —0-69, 95%
CI-0-88 to —0-50; p<0.001). Klassen et al. [94] found
that music is an effective adjunctive therapeutic tool to
reduce anxiety during medical and dental procedures.
Therefore, an abundance of literature supports that music
can be considered an adjunctive therapy in clinical situ-
ations to reduce anxiety. This review found no evidence
to support reduction in maladaptive behaviours using
single sensory based intervention during dental proce-
dures as the included study failed to report the findings
to address this outcome. Due to limited number of stud-
ies documenting single sensory approach, it is difficult
to compare results with multi-sensory to examine the
effectiveness. Although, majority of the studies support
the notion that sensory adaptions are effective strategy
to reduce anxiety for children and young adults with IDD
[60, 68, 86—88]. Music was the only single sensory adap-
tion included in this review [88]. Other single sensory
techniques such as audio visual [95] television watch-
ing [96], use of virtual reality [97-99], deep pressure via
papoose boards [57], noise attenuating headphones [100],
and animals [101] are effective strategies in distracting
the child’s attention from stress provoking situations.
Although these studies were not included in this review
as they did not match the inclusion criteria, further stud-
ies need to be conducted to confirm whether single or
multi-sensory environments are more effective to guide
dentists in addressing the needs of people with IDD.
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Maladaptive behaviours and cooperation
The results of this review revealed insufficient evidence
supporting sensory adaptions effectiveness in reducing
challenging or stereotypic self-stimulating behaviour in
a dental setting [60, 68, 86, 87]. Frankl scale was used to
analyse behaviour and cooperation in two studies [60,
68] and both reported a small positive effect of SADE
on behaviour. The limited significance of the results
could be due to the poor sensitivity of the 4-point scale
to detect change due to classification not providing def-
inite items for observation [102]. Shapiro et al. [86, 87]
found no effect on the number of anxious behaviours
but reduced magnitude and increased relaxation during
SADE. Thus, the outcomes of the included studies dem-
onstrated a small effect of SADE on behaviour [60, 68,
86, 87]. A large volume of evidence supports Snoezelen
as an approach for people with IDD to reduce maladap-
tive behaviours in multiple settings and diagnoses includ-
ing brain injury, dementia, schools, and hospitals [61-66,
103]. The sensory processing difficulties with modulation
or discrimination have been linked to increased maladap-
tive behaviours [38—40]. These maladaptive behaviours
are due to sensory defensiveness as a result from extreme
avoidance or behavioural overreaction to certain sen-
sory experiences [104]. Included studies in this review
support that modifying sensory stimuli in a dental set-
ting improve the dental experience for people with dis-
abilities, reducing the magnitude of behaviours [68, 87].
Likewise, studies have documented trends of decreased
disruptive behaviour in Snoezelen interventions for peo-
ple with intellectual and developmental disabilities [66].
The meta-analyses involving two studies uncovered
inconsistent results of the impact of SADE on behav-
iour [68, 86]. It is, however, imperative to recognise that
the included studies used varying outcome measures
contributing to high heterogeneity. Hence, these results
should be interpreted with caution due to the inconsist-
ency of results that cross the line of no effect. Contrast-
ingly, a meta-analyses on the effectiveness of Snoezelen
in populations with IDD found significant and large
effect size (0.63 to 2.63) in adaptive behaviours, although
not significant due to small sample and heterogeneity
[105]. It should be noted that Kim [60] used the Frankl
score although it was excluded from the meta-analysis as
only the mean was reported and no standard deviation.
The authors made three attempts to contact the author
but no reply was received. Therefore, the study was not
included in the meta-analysis. In all, considering this
review and previous research [60, 68, 86, 87], there is no
recent evidence of well-designed studies in support of
SADE to reduce maladaptive behaviours, only small posi-
tive effects are established that may improve the adminis-
tration of oral care.
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Psychophysiological responses

Dental anxiety provokes physical symptoms detailed as
sweating, decreased gastrointestinal motility and cuta-
neous vasoconstriction [106]. It is typical that individu-
als with increased anxiety levels may experience elevated
psychophysiological responses [107]. This is consist-
ent with the three included studies in this review that
demonstrated significant decrease in psychophysiologi-
cal responses using Snoezelen dental environments [68,
86—88]. However, one study reported no change [60].
Although this result must be evaluated with caution
due to inaccurate EDA readings due to excessive move-
ment of participants [60]. The meta-analyses of the two
included studies found a statistically significant reduction
in psychophysiological responses of anxiety in SADE [68,
86]. These findings are consistent with other studies ana-
lysing the effect of sensory adaptions on reducing anxi-
ety in various settings and diagnoses including dementia
[108—110] and brain injury [111-113]. More importantly,
SADE has shown improvements in populations with IDD
within literature [68, 86—88]. Specifically, a study sug-
gests that the activation of parasympathetic and sympa-
thetic nervous systems plays a critical role in autonomic
nervous system modulation using deep touch pressure
via weighted blanket that reduces dental anxiety [114].
Thus, sound evidence supports sensory adaptions capac-
ity to reduce anxiety present in stress provoking situa-
tions, particularly the dental environment [68, 86—88].

Strengths and limitations

The strengths of this review are that its findings are based
on only RCT studies to understand whether SADE is
effective in reducing maladaptive behaviours and psy-
chophysiological outcomes of dental anxiety for people
with IDD. We performed an exhaustive literature search
(six electronic databases and citation searching) without
language restriction to ensure we captured all relevant
evidence on the topic of interest, thereby reducing the
chances of selection bias. ROB-2 for cross-over studies
is a widely recognised tool that was used to assess the
methodological quality and ROB of the included studies.
This review also followed PRISMA thoroughly therefore
others can replicate this review and adds to the overall
quality of this review.

The findings of this systematic review and meta-analy-
ses should be considered on reflection of several limita-
tions. The review is limited by the relatively small amount
of studies that met the eligibility criteria. The sample
sizes of the included studies were small ranging from
16-22 participants [60, 68, 86—88], thereby reducing the
power of the study and increasing margin of error in the
results. The results of this review may not be general-
ised to individuals with IDD due to large heterogeneity
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in ages, diagnosis, and severity as well as limited repre-
sentation of females and ethnic minorities. Future stud-
ies should allow for sub-group analysis. All participants
in the included studies had below average expressive
communication, therefore the studies captured lower
functioning or moderate-severe IDD [60, 68, 86—88]. The
included studies were of a questionable methodologi-
cal quality weakening results of this review due to inad-
equate blinding, allocation concealment and report of
results. In addition, we were not able to formally assess
publication bias. Nevertheless, we are confident that
these methodological limitations would not change the
overall conclusions of this review.

Future research

The results give some initial support to the assumption
that the SADE has value as a therapeutic dental approach;
yet further rigorous research would enable the confidence
and generalisability of this assumption. The Short Sensory
Profile 2 was utilised to identify SI difficulties across two
included studies in this review [60, 68]. However, no study
utilised these profiles to customise the sensory adapta-
tions to accommodate sensory differences to enable regu-
lation [115] and greater cooperative in procedures. Future
studies should adopt this approach to support arousal and
reduce sensory reactivity within the dental environment.
Majority of the included studies failed to gain clients; par-
ents, and dentists’ perspectives using qualitative method-
ology [60, 86—88]. Future studies should adopt qualitative
design to gain valuable in-depth understanding of expe-
riences using SADE. All included studies were limited to
oral examination, prophylaxis [60, 68, 86—88] and fluoride
application [60]. It is recommended that future research
explore other dental procedures including tooth extrac-
tions, tooth fillings or orthodontic treatment. It is recom-
mended that other aspects of dental setting are altered to
target certain sensory patterns including calming scents,
noise cancelling headphones or silencing dental tools. To
increase generalisability to the broader population with
IDD, a sample with high or mild functioning need to
be included in future studies. This will also increase the
appropriateness of child-reported measures. The current
understanding of SADE generalisability is limited to India
[88], America [60, 68] and Israel [86, 87].Therefore, high
quality research in additional countries are needed. All
included studies had small sample sizes (16—22 partici-
pants) [60, 68, 86—88]. Future research should investigate
SADE using high quality studies with larger sample sizes.
No studies were located to address SADE in the context of
the waiting room. Further studies should address whether
pre-procedural sensory adaptions can reduce dental anxi-
ety. A case control study of typical developing popula-
tion found no significant difference in dental anxiety in
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sensory adapted waiting room, but significantly higher
dental anxiety for visit purpose and waiting time [116].
Despite this limited evidence children included had low
overall anxiety, therefore impacting the result [116]. Thus,
it can be expected that individuals with IDD would bene-
fit from sensory adaptions in the waiting room and is rec-
ommended for future studies to address this research gap.

Practice implications

This review provides evidence that SADE can be effective
at reducing behaviours associated with dental anxiety.
However, current evidence is limited regarding the ben-
efits of reducing the psychophysiological and behavioural
responses of dental anxiety. Therefore, generalising to
practice should be done with caution due to questionable
risk of bias highlighted in the included studies. The main
recommendation for practice is the need for interpro-
fessional education and collaborative practice between
occupational therapists (OT) and dental practitioners.
This has been associated with greater quality of care,
patient safety and health outcomes [117, 118]. In addi-
tion it promotes greater understanding of scopes of prac-
tice and innovative clinical approaches [119]. Evidence
reports dental practitioners’ inadequacies in their knowl-
edge, training, and exposure to treating children with
IDD [120-123]. It is clear from the conclusion made from
this review that there is potential for OT collaboration in
a dental setting. OTs have unique specialised training in
task analysis, sensory adaptations, and ecological models
of practice that could be used to capture oral health bar-
riers specifically in the dental procedure or waiting room
[124, 125]. Therefore, collaboration with OTs and den-
tists is highly recommended to increase competencies of
dentists to address individuals with IDD needs.

Conclusions

Although this review included only a small number of stud-
ies, there is some evidence that SADE could be a promising
intervention for reducing dental anxiety among children and
young adults with IDD. The meta-analyses showed SADE
can be effective in reducing psychophysiological outcomes,
however uncovered limited and inconsistent effects on
behaviour. Based on the narrative synthesis, adapting vis-
ual, tactile, and auditory aspects of the dental environment
demonstrates small positive effects on dental anxiety. Future
studies need to be incorporate the uniqueness of sensory
profiles and individualised adaptions accordingly. The appar-
ent SI difficulties experienced by this population and positive
benefits of SADE highlights the clear scope for OT in a den-
tal setting to address their complex needs. Future research-
ers should be encouraged to continue this line of research, to
further support SADE in clinical dental practice.
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