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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 SADEs, 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:

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. 

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 
et al. [4] involving 148 neurotypical children, randomly assigned 
to receive 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.
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Observational Studies and Early Trials:

Foundational research into SADEs emerged from early pilot 
studies. Shapiro et al. [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.

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 

Study (Author, 
Year) Population Design Sensory 

Interventions Measured Outcomes Key Findings

Cermak et al., 2015 
[1] 44 children with ASD Pilot RCT

Dimmed light, soft 
music, deep-pressure 
wrap

Electrodermal 
activity, cooperation

Improved compliance, 
reduced arousal

Shapiro et al., 2009 
[2]

Children with 
developmental 
disabilities

Observational Adapted dental clinic 
environment Behavior Improved behavior in 

an adapted setting

Stein Duker et al., 
2023 [3]

162 children with 
ASD Crossover RCT

Dimmed lights, 
nature video, sound, 
deep-pressure wrap

Electrodermal 
activity, behavior

Reduced physiological 
& behavioral distress

Fathima et al., 2024 
[4]

148 neurotypical 
children Parallel-arm RCT

Dimmed lighting, 
music, deep-pressure 
support

Heart rate, oxygen 
saturation, behavior

Lower HR and better 
cooperation in SADE

Mehta et al., 2024 
[5]

Children with Down 
syndrome RCT Sensory-adapted 

waiting room Heart rate, anxiety Reduced anxiety, lower 
physiological arousal

Reynolds et al., 
2023 [6] Children with IDD Systematic review & meta-

analysis
Various sensory 
modifications

Physiological and 
behavioral responses

Reduced anxiety 
markers; mixed 
behavioral effects

Fallea et al., 2022 
[7]

Children with ASD 
(Italy) Observational Full SADE setup Treatment success rate 68% success vs. 20% in 

standard

Stein et al., 2013 [8] Children with ASD Observational Sensory-related oral 
care approaches Oral care behavior

Sensory over-
responsivity linked to 
poor oral care

da Silva et al., 2017 
[9]

Children & 
adolescents with ASD Systematic review -- Oral health status Higher caries risk; poor 

oral hygiene
Isong et al., 2014 
[10] Children with ASD Pilot study Picture-assisted 

dental instructions Behavior, cooperation Improved cooperation 
using visual aids

Prynda et al., 2024 
[11] Children with ASD Systematic review of RCTs Sensory-adapted 

strategies Behavior, anxiety SADE beneficial; 
evidence moderate

Sabbagh et al., 2021 
[12]

Children with ASD 
(Saudi Arabia) Cross-sectional -- Characteristics and 

prevalence
Updated 
epidemiological profile

Aljubour et al., 
2024 [13] Children with ASD RCT Culturally adapted 

dental visual aids Behavior management Improved behavior; 
pages not specified

Lane & Reynolds, 
2019 [14] Children with ASD Observational Sensory over-

responsivity Problem behaviors SOR predicts 
behavioral difficulties

Abid et al., 2024 
[15]

Preschool children 
with ASD RCT Parental training 

program
Behavior, social 
responsiveness

Significant 
improvements post-
training

Cunningham et al., 
2021 [17] Pediatric population Systematic review VR & smartphone 

apps Dental anxiety VR/apps reduce anxiety

Rios-Vega et al., 
2024 [18] Autistic children Conceptual/Design study

Sensory-adaptive 
healthcare 
environments

Participation Framework for 
optimized SADE design

Capurro et al., 2024 
[19] Children with ASD Clinical protocol New sensory-adapted 

dental approach Behavior, acceptance Improved cooperation 
and accep

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

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.
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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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