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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Children diagnosed with autism spectrum
disorder (ASD) are often more sensitive to environmental
stimuli, particularly light, sound, and touch, which can provoke
significant anxiety and behavioral resistance during dental
visits, thereby contributing to poor oral health.

Objective: To assess the efficacy of sensory-adapted dental
environments (SADEs) and related interventions to reduce
dental anxiety by improving behavioral cooperation of children
with ASD based on peer-reviewed evidence.

Methods: English-language studies published between
January 2010 and June 2025 were retrieved from the PubMed,
ScienceDirect, and Google Scholar databases using the
keywords ‘“autism spectrum disorder,” “sensory-adapted
dental environment,” “multisensory,” “dental anxiety,” and
“occupational therapy.” Reports were limited to randomized
controlled trials, quasi-experimental studies, observational
research, and systematic reviews involving children with
ASD or other developmental disabilities. Data were assessed
qualitatively.

Results: Evidence indicates that SADEs consistently reduced
physiological and behavioral signs of dental anxiety. A large
crossover trial involving 162 autistic children reported that
visual, auditory, and tactile adaptations significantly reduced
stress during dental cleanings. Modifications (dimmed lighting,
nature sounds, slow-motion projections, and deep-pressure
wraps) were effective. A 2024 study involving neurotypical
children found improved behavior and reduced anxiety in the
SADE group, along with lower heart rates and higher oxygen
saturation. A randomized trial of children with Down syndrome
demonstrated that a multisensory waiting room significantly
reduced heart rate and anxiety scores. While the primary focus
was ASD, some comparative studies involving neurotypical
children and children with Down syndrome were reviewed due
to their relevance to sensory-processing mechanisms Meta-
analyses of five studies found that SADEs significantly lowered
psychophysiological markers of anxiety

Conclusion: Current evidence supports the efficacy of SADEs
to reduce anxiety and enhance cooperation of children with

© GMN

ASD. These interventions are cost-effective, feasible, and
easily tailored to individual sensory profiles. Future research is
recommended to examine long-term outcomes, implementation
in community settings, and integration with behavioral

approaches.

Key words. Autism spectrum disorder, sensory-adapted
environment, dental anxiety, multisensory intervention,
occupational therapy.

Introduction.

Autism spectrum disorder (ASD) is a heterogeneous

neurodevelopmental condition characterized by challenges
in social communication, restricted interests, and atypical
sensory processing that affects approximately 1% of children
in high-income countries. However, the prevalence varies by
region [1]. Many autistic individuals exhibit hypersensitivity or
hyposensitivity to environmental stimuli, such as bright lights,
loud noises, tactile sensations, and unpredictable movements.
Dental clinics commonly expose patients to various stimuli,
including fluorescent lighting, high-pitched sounds, and
unfamiliar textures during invasive procedures, thereby
rendering dental care particularly distressful for children
with ASD. Consequently, this population experiences higher
rates of dental caries and periodontal disease as compared to
neurotypical children [1,2]. Traditional approaches to reduce
anxiety and improve patient cooperation often rely on sedation
or physical restraint, highlighting the urgent need for non-
pharmacological strategies.

Sensory-adapted dental environments (SADEs) aim to reduce
sensory overload by modifying lighting, sound, and tactile
input while incorporating calming visual and proprioceptive
elements, such as nature projections or weighted pressure.
These sensory adaptations are frequently combined with
behavioral support, including desensitization protocols, social
stories, picture schedules, and video modelling, to help children
prepare for dental procedures. This review summarizes current
evidence for the adoption of SADESs, drawing from randomized
controlled trials (RCTs), observational studies, and systematic
reviews, and discusses potential clinical implications and future
research directions.
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Methods.

Search Strategy and Selection Criteria:

The PubMed, ScienceDirect, and Google Scholar databases
were comprehensively searched for relevant studies published
between January 2010 and June 2025 using combinations of
descriptors related to the population (e.g., “autism spectrum
disorder,” “ASD,” “developmental disability”), interventions
(e.g., “sensory-adapted dental environment,” “multisensory,”
“occupational therapy,” “video modelling,” “social stories”),
and outcomes (e.g., “dental anxiety,” “behavioral cooperation,”
“electrodermal activity”).

Studies that met the following criteria were eligible for
inclusion:

EEINT3

1. Reported results for dental patients aged < 18 years

2. Diagnosis of ASD or another developmental disability

3. Evaluation of sensory or behavioral adaptations
implemented in dental care settings

4. Reported at least one physiological outcome (e.g.,

electrodermal activity, heart rate) or behavioral outcome related
to dental care.

Eligible study designs included randomized controlled trials
(RCTs), quasi-experimental studies, observational research,
and systematic reviews. The exclusion criteria were non-
English language publications, studies focused solely on
pharmacological interventions, and conference abstracts lacking
full data.

Data Extraction and Synthesis:

Key data were extracted from all included studies,
encompassing the study design, sample characteristics,
sensory or behavioral intervention components, and measured
outcomes. Due to the heterogeneity of interventional strategies,
populations, and outcome metrics, a meta-analytic approach
was not feasible. Instead, a qualitative synthesis of findings was
conducted. All references are numbered in the order of their first
appearance and formatted in the Vancouver style.

Assessment of Study Quality / Risk of Bias:

Study quality and risk of bias were assessed using appropriate
tools (RoB-2 for RCTs, JBI for observational studies). Two
reviewers independently evaluated bias across domains
including randomization, blinding, outcome reporting, and
attrition. Disagreements were resolved through discussion.

Results.
RCTs and Interventional Studies.

Sensory-Adapted Crossover Trial of Autistic Children:

The most robust evidence was presented by a crossover RCT
of 162 children diagnosed with ASD conducted at Children’s
Hospital Los Angeles [3]. Each child underwent routine
dental cleaning in both a standard dental environment and a
SADE, with the order of conditions randomized. The SADE
included dimmed lighting, blackout curtains, slow-motion
nature video projections, calming ambient sounds, and a
deep-pressure “butterfly” wrap. Physiological and behavioral
stress responses were measured through measurements of
electrodermal activity and structured observations of behaviors.
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The results indicated significantly lower physiological arousal
and behavioral distress under the SADE condition as compared
to the standard setting [3]. Notably, these sensory adaptations
were low-cost, did not extend the duration of appointments, and
required no specialized training.

Comparative Studies in Non- ASD Populations:

These studies were included to provide contextual
understanding of sensory adaptation mechanisms across
populations with similar sensory processing characteristics
and are not considered primary evidence for ASD. Additional
evidence supporting the effectiveness of sensory-adapted
clinical environments comes from a recent perioperative RCT
involving autistic patients, which demonstrated significantly
reduced anxiety and improved cooperation under an adaptive
sensory environment.

Parallel-Arm Study of Neurotypical Children:

A parallel-arm interventional study was conducted by Fathima
etal. [4] involving 148 neurotypical children, randomly assigned
toreceive dental care under either an SADE or a traditional dental
setting. The SADE incorporated dimmed lighting, calming
music, and deep-pressure support. Although there were no
significant differences in pre-procedure anxiety scores between
the two groups, post-procedure data showed that children
in the SADE group exhibited significantly better behavioral
cooperation and lower anxiety levels. These outcomes were
also supported by physiological measures, including lower heart
rate and higher oxygen saturation. While the study population
did not include autistic children, these findings highlight the
general benefits of sensory-adapted settings to improve patient
compliance in pediatric dentistry.

Multisensory Waiting Room Intervention:

Mehta et al. [5] evaluated the impact of a multisensory-
adapted waiting room on the anxiety of children with Down
syndrome. This RCT compared children exposed to a sensory-
adapted waiting area featuring adjusted lighting, soft music, and
tactile stimuli to those in a standard waiting room. The sensory
intervention group exhibited significantly lower heart rates and
anxiety scores, as measured by the Modified Venham Scale
[5]. Although not specific to ASD, these findings suggest that
sensory adaptation strategies may have broader applicability in
special care dentistry.

Systematic Reviews and Meta-Analyses:

A systematic review and meta-analysis by Reynolds et al. [6]
synthesized data from five studies that evaluated SADEs in
children and young adults with intellectual and developmental
disabilities [6]. The meta-analysis found that SADEs
significantly reduced physiological indicators of dental anxiety,
with a standardized mean change of -0.66 (95% confidence
interval: -1.01 to -0.30; p < 0.001). However, improvements to
observable maladaptive behaviors, such as crying, withdrawal,
and aggression, were inconsistent across the studies and did not
reach statistical significance. The authors noted considerable
heterogeneity in study designs and outcome measures,
underscoring the need for further high-quality RCTs.



Table 1. Summarizes key findings from major studies evaluating the efficacy of sensory-adapted dental environments (SADEs) across populations

and designs.
Study (Author, . .
Year) Population Design
[(i‘]”rmak etal, 2015 1) children with ASD Pilot RCT
. Children with
[Szl;aplro et al., 2009 developmental Observational
disabilities
Stein Duker et al., 162 children with
2023 [3] ASD Crossover RCT
Fathima et al., 2024 148 neurotypical Parallel-arm RCT
[4] children
Mehta et al., 2024 | Children with Down
RCT
[5] syndrome
Reynolds et al., . . Systematic review & meta-
2023 [6] Children with IDD analysis
Fallea et al., 2022 | Children with ASD .
Observational
[71 (Ttaly)
Stein et al., 2013 [8] Children with ASD  Observational
da Silva et al., 2017 |Children & Systematic review
9] adolescents with ASD >
ﬁ‘(’ﬁ‘g etal, 2014 o lldren with ASD  Pilot study
Erly]“da etal, 2024 -\ ildren with ASD  Systematic review of RCTs
Sabbagh et al., 2021 Children with ASD Cross-sectional
[12] (Saudi Arabia)
Aljubour et al., . .
2024 [13] Children with ASD  RCT
Lane & Reynolds, . . .
2019 [14] Children with ASD  Observational
Abid et al., 2024 Preschool children RCT
[15] with ASD

Cunningham et al.

2021 [17] Pediatric population

Systematic review

Rios-Vega et al.,

2024 [18] Autistic children

Conceptual/Design study

Capurro et al., 2024

[19] Children with ASD  Clinical protocol

Observational Studies and Early Trials:

Foundational research into SADEs emerged from early pilot
studies. Shapiro etal. [2] introduced environmental modifications
(dimmed lighting, soft music, and weighted blankets) in a
dental clinic serving children with developmental disabilities.
As compared to standard settings, the adapted environment
improved cooperation and reduced distress. A randomized
pilot study conducted by Cermak et al. [1] involving 44 autistic
children found that SADEs significantly reduced electrodermal
responses and improved compliance during dental cleanings.
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Sensory
Interventions
Dimmed light, soft
music, deep-pressure
wrap

Adapted dental clinic
environment

Dimmed lights,
nature video, sound,
deep-pressure wrap
Dimmed lighting,
music, deep-pressure
support
Sensory-adapted
waiting room

Various sensory
modifications

Full SADE setup

Sensory-related oral
care approaches

Picture-assisted
dental instructions
Sensory-adapted
strategies

Culturally adapted
dental visual aids
Sensory over-
responsivity

Parental training
program

VR & smartphone
apps
Sensory-adaptive
healthcare
environments

New sensory-adapted
dental approach

Measured Outcomes

Electrodermal
activity, cooperation

Behavior

Electrodermal
activity, behavior

Heart rate, oxygen
saturation, behavior

Heart rate, anxiety

Physiological and
behavioral responses

Treatment success rate

Oral care behavior

Oral health status
Behavior, cooperation

Behavior, anxiety

Characteristics and
prevalence

Behavior management
Problem behaviors

Behavior, social
responsiveness

Dental anxiety

Participation

Behavior, acceptance

Key Findings

Improved compliance,
reduced arousal

Improved behavior in
an adapted setting

Reduced physiological
& behavioral distress

Lower HR and better
cooperation in SADE

Reduced anxiety, lower
physiological arousal
Reduced anxiety
markers; mixed
behavioral effects

68% success vs. 20% in
standard

Sensory over-
responsivity linked to
poor oral care

Higher caries risk; poor
oral hygiene

Improved cooperation
using visual aids

SADE beneficial;
evidence moderate
Updated
epidemiological profile
Improved behavior;
pages not specified
SOR predicts
behavioral difficulties
Significant
improvements post-
training

VR/apps reduce anxiety

Framework for
optimized SADE design

Improved cooperation
and accep

Fallea et al. [7] evaluated the effects of a sensory-adapted dental
setting in a cohort of Italian children with ASD and reported a
68% success rate for cavity treatment in the SADE group, as
compared to only 20% in a standard dental environment. In
another observational study, Stein et al. [8] found that autistic
children with sensory over-responsivity were more likely to
require sedation and exhibited greater aversive responses to
dental stimuli as compared to peers without such sensitivities.
Systematic reviews examining oral health in ASD populations
consistently reported higher prevalence of caries and gingivitis,
calling for the implementation of tailored preventive and



adaptive care strategies [9].

An additional early study by Shapiro et al. demonstrated that
sensory adaptation significantly reduced anxiety in children with
developmental disabilities during dental treatment, reinforcing
the foundational evidence for SADE effectiveness.

Behavioral Strategies and Culturally-Adapted Interventions:

Behavioral strategies are frequently used in conjunction with
sensory adaptations to improve dental experiences for children
with ASD. Isong et al. [10] investigated the use of picture-
assisted dental instructions and found that visual supports
improved cooperation and reduced anxiety during dental
procedures.

Video modelling and social stories have also demonstrated
efficacy in preparing autistic children for dental visits. A recent
systematic review concluded that video modelling is particularly
effective, with positive effects sustained for up to 12 months
[11]. Sabbagh and colleagues [12] emphasize that visuals help
increase predictability and collaboration.

Cultural adaptation of behavioral materials is increasingly
recognized as essential. Aljubour et al. [13] developed Arabic-
language visual aids for children with ASD and found that
culturally-tailored tools significantly reduced distress behaviors
and improved cooperation as compared to standard English-
language materials.

Lane and Reynolds [14] highlighted that sensory over-
responsivity is a key predictor of behavioral challenges during
dental care. Their findings suggest that interventions targeting
sensory modulation can reduce anxiety and improve outcomes.

Recently published narrative reviews reinforce the importance
of integrating sensory adaptations with behavioral strategies and
caregiver training, particularly for children with more severe
sensory sensitivities.

Discussion.

Interpretation of Evidence.

The current body of evidence supports the effectiveness of
SADE:s to reduce anxiety and improve behavioral cooperation in
pediatric dental care, particularly for children with ASD. RCTs
consistently demonstrated that multisensory modifications, such
as dimmed lighting, ambient sounds, visual projections, and
deep-pressure wraps, immediately reduced both physiological
stress and behavioral distress [ 1-3]. The crossover trial conducted
at Children’s Hospital Los Angeles [1] provided particularly
compelling support for SADEs with autistic children, while
more recent studies extended these findings to neurotypical
children and those with Down syndrome [2,3].

Systematic reviews and meta-analyses further validated the
positive impact of SADEs on psychophysiological markers of
dental anxiety, such as heart rate and electrodermal activity [4].
Although behavioral outcomes across studies were variable, the
overall trend suggests enhanced cooperation, especially when
sensory adaptations are combined with behavioral support
strategies [4,8,12]. Emerging technologies like virtual reality
(VR) are being explored as adjunct tools to reduce anxiety
in pediatric dental settings [15-17]. Rios-Vega et al.'s study
suggests that adapted sensory environments can increase
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participation and reduce stress during various health care
procedures in autistic children, supporting the findings of dental
studies [18-20].

Interventions with the use of picture schedules, video
modelling, and social stories appear to enhance the benefits
of environmental modifications. Cultural adaptations,
such as linguistically appropriate visual aids, also improve
communication and reduce distress of diverse patient populations
[12,13]. The literature suggests that children who are younger
or have greater cognitive or communication challenges may
benefit most from these tailored interventions [1].

Limitations and Research Gaps.

Despite promising results, several methodological limitations
constrain the generalizability of current findings. Many studies
included small sample sizes, lacked blinding, or employed
heterogeneous outcome measures, rendering direct comparisons
especially difficult. Also, long-term efficacy was largely
unexplored, as the majority of trials evaluated short-term
outcomes during or immediately after dental visits.

Implementation of SADEs in community dental clinics also
remains limited. Most studies were conducted in academic
or hospital-based settings, where resources and staffing may
differ significantly from those in routine practice. Furthermore,
relatively few studies systematically evaluated the cost-
effectiveness of sensory adaptations or identified which specific
elements (e.g., lighting, auditory, tactile) contributed most to
improved outcomes.

There is also a lack of standardized protocols for tailoring
sensory adaptations to the sensory profiles of individual
children; a gap that warrants further research. Validated
assessment tools and interdisciplinary collaboration, particularly
with occupational therapists, could enhance customization and
efficacy.

Clinical Implications.

As accessible options for a wide range of dental practitioners,
sensory adaptations in dental settings are low-cost, feasible to
implement, and do not require specialized training. Strategies
that may be easily incorporated into routine practice include:

- Dimming overhead lights or use of natural lighting where
possible
Playing calming background music or nature sounds
Providing deep-pressure input using weighted blankets or
heavy X-ray aprons
Projecting preferred visual scenes onto the ceiling
Allowing children to wear sunglasses, hats, or noise-
cancelling headphones [17].

These adaptations should be individualized based on the sensory
sensitivities and preferences of each child. Behavioral strategies,
such as pre-visit social stories, desensitisation techniques,
and caregiver-led modelling, can be integrated to prepare
children for dental visits and reinforce adaptive behaviors.
Close collaboration with caregivers and occupational therapists
can enhance preparation at home and support generalization of
coping skills. Cultural and linguistic tailoring of communication
materials is also essential to ensure accessibility and engagement
across diverse patient populations.



Conclusion.

SADEs offer a practical, evidence-based approach to improve
dental care experiences and outcomes for children with ASD.
Across RCTs, observational studies, and systematic reviews,
SADEs were consistently shown to reduce physiological
markers of anxiety (elevated heart rate and electrodermal
activity) and improve behavioral cooperation during dental
procedures.

These interventions are non-invasive, low-cost, and require
minimal resources or training, making them highly feasible for
integration into a wide range of dental care settings. Adaptations
can be tailored to individual sensory profiles to enhance comfort
and reduce the need for pharmacological sedation or physical
restraint.

While short-term outcomes are promising, further research
is needed to assess the long-term effectiveness of SADEs,
implementation in community and private dental practices,
and integration with behavioral strategies. Standardized
protocols, cost-effectiveness analyses, and culturally responsive
adaptations represent key areas for future investigations.

Adoption of sensory and behavioral modifications can
contribute to more inclusive and accessible oral health care for
children with sensory sensitivities, thereby ensuring equitable
treatment experiences for neurodivergent populations.
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