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Abstract

Objective: Children with autism spectrum disorder (ASD) frequently experience sensory-motor
deficits that affect participation, independence, and daily living activities. Although international
clinical guidelines are available, cultural, structural, and implementation-related differences limit
their direct applicability in Iran. This study aimed to localize and develop occupational therapy
clinical recommendations for sensory-motor skills in children with ASD, adapted to the Iranian
healthcare context.

Materials & Methods: This methodological mixed-methods study was conducted based on the
National Model for the Adaptation of Clinical Practice Guidelines in Iran.After establishing a
technical committee and a 13-member expert panel and formulating the study questions,
systematic searches were performed in national and international databases to identify eligible
guidelines and extract key recommendations. A supplementary search was then conducted to
strengthen the evidence base. Retrieved studies were analyzed using a standardized framework,
including Sackett levels of evidence and statistical outcome indicators. Based on this process, 11
preliminary clinical scenarios were developed.

The scenarios were evaluated by the panel using thee RAND/UCLA" Appropriateness Method
(RAM), with ratings on a 9-point scale across four dimensions: accessibility, cost, acceptability,
feasibility. Scenarios meeting standard RAM agreement criteria in the first round were retained,
while the remaining scenarios proceeded to a second round of discussion and review. Finally, a
Gestalt approach was used to adapt the recommendations to the Iranian health system, resulting in
six final recommendations.

Results: Of 116 sources identified in.the guideline search, 37 clinical guidelines remained after
screening. Full-text review identified. sensory-motor recommendations in three guidelines. After
reviewing the supporting evidence.and supplementary-search findings, 11 preliminary clinical
scenarios were developed and evaluated through two RAM consensus rounds. This process
resulted in six final clinical recommendations. Applied Behavior Analysis (ABA), music therapy,
the Qigong sensory program, and. Ayres Sensory Integration (ASI) were prioritized according to
age group and functional need and were considered compatible with the Iranian healthcare context.

Conclusion: By.integrating international evidence with local priorities, this study produced six
occupational therapy recommendations for improving sensory-motor skills in children with ASD
in Iran.~"ABA and music therapy were prioritized for toddlers and preschool-aged children, the
Qigong-sensory program for preschool-aged children, and ASI for school-aged children. These
recommendations reflect a balance between scientific effectiveness and implementation factors,
including cost, accessibility, and acceptability. Rather than a fixed protocol, the adapted guideline
offers occupational therapists a practical framework for selecting age- and function-appropriate
interventions to support participation in daily life activities.

Keywords: Autism Spectrum Disorder, Occupational Therapy, Sensory-Motor Skills, Adaptation,
Clinical Recommendations



Introduction

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized by persistent deficits in
social communication and social interaction, along with restricted and repetitive patterns of behavior,
interests, or activities (1). Autism can typically be diagnosed between 18 and 24 months of age — that is,
when its characteristic signs become clearly distinguishable from typical developmental trajectories and
from other developmental disorders. According to global statistics, approximately 1 in every 100 children
is currently affected by autism, and its prevalence continues to rise (2). This disorder can impose a
substantial burden on families (3).

One of the challenges faced by children with Autism Spectrum Disorder is limitations in sensory-motor
skills. Atypical sensory processing — such as over-reactivity or under-reactivity to. sensory. stimuli — is
today recognized as one of the core diagnostic criteria in the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5). At the same time, motor disturbances including delayed motor development, poor
coordination, clumsiness, and dyspraxia are highly prevalent in this population (4,5).*The integration of
sensory and motor functions is a prerequisite for exploring one’s emvironment, engaging in social
interactions, and developing cognitive skills and activities of daily living, [Therefore, sensory-motor
limitations significantly restrict the child’s cognitive development, independence;and adaptive behavior,
and have consequently become one of the major concerns of both families and therapists.

Occupational therapists play a fundamental role in assessing.and#educing the sensory-motor limitations of
children with Autism Spectrum Disorder. In accordance with clinical guidelines and evidence-based
research, occupational therapy interventions draw on specialized frameworks — such as sensory integration
and skill acquisition-and-enhancement approaches to motor skills — to target each child’s unique sensory
patterns and motor planning deficits (6). By. providing structured, purposeful therapeutic activities,
occupational therapists contribute to improving:sensory modulation, strengthening gross and fine motor
abilities, and enhancing praxis (7, 8). Evidence indicates that these targeted sensory-motor interventions
not only improve basic physical capacities but.also significantly enhance the child’s self-regulation and
active participation in daily routines (9). Nevertheless, it should be noted that play and activities of daily
living (ADLSs) constitutethe primary tools of occupational therapists in these interventions (10). Since
patterns of play, family expectations regarding the child’s level of independence in daily activities, and
parent—child interaction styles are deeply rooted in the cultural and social context of each community, the
cultural appropriateness of interventions may affect their acceptance, their feasibility at home, and family
involvement — and consequently their practical effectiveness (11).

Despite.the critical importance of sensory-motor interventions, the services currently provided for children
with Autism Spectrum Disorder (ASD) in Iran face serious challenges. These interventions are often
fragmented, rely on the individual preferences of therapists and lack a standardized and integrated national
framework, which has resulted in substantial heterogeneity in the quality of services and confusion among
families (12-14). On the other hand, although valid international clinical programs and guidelines exist in
this field (such as standard sensory integration protocols or specific motor-training programs), their direct
transfer without evaluation and adaptation to local conditions does not necessarily lead to their successful
and acceptable implementation in Iran (15). The shortfalls of these foreign programs in the Iranian context
stem from differences in health service delivery systems and, most importantly, their incompatibility with



Iranian culture with respect to play patterns, parenting styles, and family expectations regarding the child’s
independence in daily activities (12, 13).

To standardize such interventions and address the existing gaps, Evidence-Based Medicine (EBM)
serves as the cornerstone of clinical decision-making, and Clinical Practice Guidelines (CPGs) are
tools for translating this knowledge into practice. Implementing localized CPGs can help enhance
the consistency and quality of services by reducing unnecessary clinical variation and bridging the
gap between global evidence and local clinical practice. However, the sole objective of this
research is not merely to implement a national methodology but to select and adapt the best global
evidence to address local needs. In this regard, the selected reference guidelines for lacalization
must possess specific characteristics, including appropriate methodological quality -based on
standard guideline appraisal tools, reliance on up-to-date scientific evidence, coverage of
recommendations relevant to sensory-motor domains, clarity in presenting recommendations, and
adaptability and implementability within healthcare systems with varying resources. Such an
approach ensures that interventions, in addition to being evidence-based;are clinically feasible and
culturally acceptable to Iranian families (16).

For the standardization of such interventions, evidence-based medicine serves as the bedrock of
clinical decision-making, and clinical practice guidelines.are instruments for translating this
knowledge into action. These guidelines, by integrating the best available research evidence with
clinical experience, enhance the quality of patient care and contribute to the standardization and
coherence of therapeutic practice. However, the.initial development of CPGs is a time-consuming
process requiring substantial financial resources, ‘extensive skills, and expertise; it has been
reported that completing such a process ‘can take up to two years and cost between
140,000and140,000 and 140,000and300,000 (17).

To confront these challenges, avoid-duplication of efforts, and reduce costs, adapting high-quality
CPGs is considered a practical and desirable strategy. Cultural, organizational, and structural
differences between countries may-justify modifications to clinical recommendations. In other
words, without careful review, guidelines developed in one context are not necessarily suitable for
use in another (18) (19, 20). Graham et al. (2002) proposed three approaches for utilizing existing
guidelines: (1) adopting a-guideline in its entirety, (2) selectively adopting some recommendations
from a guideline, and (3) selecting the best recommendations from multiple guidelines and
adapting them to the local context (21).

In the localization process, standard tools and methods are employed to modify and validate
international guidelines according to local resources and cultural considerations. One of the most
reputable methodologies in this field is the ADAPTE framework (22, 23). Since the ADAPTE
approach emphasizes contextual modifications (24-28), Yazdani et al. (2015) developed a national
model forlocalizing clinical guidelines based on this method and similar methodologies. This
seven-phase model has been approved by the Ministry of Health and Medical Education of Iran
(29) and provides a scientific and precise framework tailored to the academic and clinical
conditions of the country. Considering the aforementioned necessities and the existing gap in
standard and culturally appropriate protocols, the present study aims to culturally localize and
adapt international occupational therapy recommendations for sensory-motor skills in children
with Autism Spectrum Disorder within the Iranian context.



Methods

The present study is a methodological study with a mixed-methods approach, conducted with the
aim of localizing existing clinical guidelines concerning occupational therapy recommendations
related to sensory-motor skills in children with Autism Spectrum Disorder for use in the Iranian
context. This study was designed and implemented based on the “National Model for Localizing
Clinical Guidelines in the Islamic Republic of Iran” (29), published by the Ministry of Health and
Medical Education in 2015 (1394 SH). The research process was carried out in seven phases:

Phase 1: Formation of the Technical Committee and Expert Panel

To guide the adaptation process, a steering committee comprising 4 pediatric occupational therapy
specialists in ASD-related interventions, along with one evidence-based methodology specialist,
was formed. Additionally, a 13-member expert panel was purposively selected, including 10
university faculty members with at least five years of specialized experience in the field of Autism
Spectrum Disorder and familiar with evidence interpretation, and 3 clinical occupational therapists
with more than four years of direct work experience with children.with ASD. Given that this
research focused on occupational therapy in children with autism, panel member selection
emphasized specialized experience in pediatric autism.occupational therapy and the capacity for
effective participation in the consensus process. Moreover, given the requirement that panel
members possess mastery of decision-making processes and research principles, it was decided to
invite faculty members and occupational therapists. proficient in these matters. Considering the
limited number of faculty members and specialized occupational therapists in these fields and the
necessity of active member participation in sessions, the panel composition was arranged to cover
both scientific backing and clinical experience:. Written informed consent was obtained from all
members.

Phase 2: Development of Clinical.Questions

The scope of the study encompassed occupational therapy interventions in the domain of sensory-
motor skills. Clinical questions. were developed using the modified Population, Intervention,
Comparison, Qutcome (PICO) framework, such that the main focus was placed on the intervention
() and outcome (O). companents, since in almost all international guidelines related to Autism
Spectrum Disorder, the comparison group was not explicitly defined. To compensate for this gap,
during the development phase of clinical scenarios, the target population was divided into distinct
clinical.subgroups. This classification, based on demographic and clinical characteristics, enabled
the comparison of interventions across different age groups.

To determine priority domains, data were combined from two main sources: first, the systematic
screening of international occupational therapy guidelines in Autism Spectrum Disorder, and
second, insights derived from informal interviews with clinical specialists to identify real
challenges in the therapeutic environment. Each clinical question was based on this axis: “In
children with Autism Spectrum Disorder, which occupational therapy interventions are effective
in improving the domain of sensory-motor skills?”



Phase 3: Search of Clinical Guidelines

A systematic search was conducted in national and international databases (including SIGN,
NICE, G-I-N, AHRQ, EBSCO DynaMed Plus, NHMRC, ICSI, BMJ Best Practice, PubMed, and
other related databases such as AOTA, CAOT, GALE, Epistemonikos, the Academy of
Neurology, etc.) using keywords and Boolean operators as detailed in Table 1. At this stage, all
guidelines related to Autism Spectrum Disorder were collected, regardless of whether they directly
referred to occupational therapy or not. The last search was conducted in August 2024 (Mordad
1403). Inclusion criteria included evidence-based guidelines in the field of autism“spectrum
disorders and in Persian and English. At this stage, the study executor reviewed titles and abstracts
to exclude guidelines completely unrelated to the study topic, such as purely pharmacological
guidelines or interventions outside the research scope. Subsequently, 116 identified sources were
evaluated more carefully based on inclusion and exclusion criteria.

Table 1. Initial search strategy for guidelines

Conceptual groups Search terms

Autism-related terms autism OR “autism spectrum disorder”. OR*ASD OR “autistic
disorder” OR “pervasive developmental disorder”
Guideline-related terms | guideline OR “clinical practice-guideline™ OR “practice guideline”
OR recommendation* OR consensus OR protocol OR algorithm OR
statement OR “best practice”

Boolean combination Group 1 AND Group 2

Phase 4: Selection of Recommendations

Following the identification .of relevant guidelines, the next phase was dedicated to initial
screening, methodological appraisal, andextraction of eligible recommendations. First, all
guidelines were examined for -methodological validity. Documents that were not based on
systematic reviews, were based solely on consensus or expert opinion, or whose development
process and supporting evidence were not transparently reported were excluded from the analysis.
As a result, 37 clinical guidelines with the greatest content alignment with occupational therapy
domains in autism were selected for recommendation extraction. The full text of these guidelines
was then systematically reviewed to ensure that no recommendation related to the occupational
therapy domain.and sensory-motor problems was overlooked. The extracted results and the quality
assessment of supporting articles were shared, under the supervision of the methodologist member,
in meetings.with technical committee members, and disagreements in screening were resolved
through discussion among researchers.

Recommendations were extracted only when they were directly related to occupational therapy
interventions, sensory function, motor function, or sensory-motor problems. In total, 3 evidence-
based recommendations were extracted, which formed the basis for developing the final set of
recommendations.

After initial extraction, a systematic process was implemented for each recommendation to match
it with its supporting evidence. In guidelines with explicit and clear references, the primary sources



were directly retrieved and examined. In cases where the relationship between the recommendation
and evidence was reported implicitly or generally, content analysis of the guideline text was used
to identify the relevant evidence. Moreover, to ensure coverage of more recent studies and to avoid
overlooking eligible articles, a supplementary PICO-based search was conducted for each
recommendation in PubMed, Cochrane Library, and Scopus databases. This process ensured that
each recommendation was supported by up-to-date and robust evidence.

In the next step, data from all identified studies were extracted within a standard analytical
framework. This framework included study type, level of evidence based on the Sackett system,
participant characteristics, intervention details, outcome measurement tools, and statistical indices
such as effect size and P value. These indices were used to evaluate the strength of the-evidence
and to make decisions about the inclusion or exclusion of recommendations.

Records identified through database and bibliographic

searching (n = 116)

NICE: n=32 AOTA: n=3

SIGN: n=21 NHS: n=4

GIN: n=6 Pubmed: n=19

AHRQ: n=14 Other: n=17

i Records excluded during initial screening (n = 76)

Duplicates removed (n = 3) __»| ® non-systematic documents

e expert-opinion-only documents

i e records without a transparent guideline development
process

Records screened (n = 113)

i Full-text records excluded, with reasons (n = 34)

Full-text records assessed for

eligibility (n = 37) —>» | o OQutside the study scope

e insufficient relevance to OT/Sensory motor in ASD

e Did not meet methodological or content requirements

Source guidelines included in of guideline identification, screening, eligibility assessment, and
recommendation extraction (n = 3)

*OT: Occupational Therapy, ASD: Autism Spectrum Disorder
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Phase 5: Development of Clinical Scenarios

After synthesizing the evidence, the fifth phase focused on designing and structuring clinical
scenarios based on the national localization model. In this phase, the recommendations extracted
from the source guidelines, along with the evidence obtained from the supplementary search, were
converted into operational statements by the first author in collaboration with the methodologist
member of the technical committee. To develop each scenario, the standard Population—
Intervention—Outcome (PIO) format was used, such that each scenario comprised three main
components: (a) the characteristics of the target population (e.g., age and level of functioning), (b)
the specific occupational therapy intervention, and (c) the expected sensory or motor outcome.

The development process was as follows: each eligible study was examined in-terms of level of
evidence (Sackett), effect size, and statistical significance, and its result was then reformulated as
a clinical question (for example: “Does the use of sensory integration protocolshave a significant
effect on improving motor skills in children aged 5 to 10 years with.autism?”’). To ensure scoring
accuracy, the scenarios were compiled in a structured table comprising columns for the
intervention, target population, outcome measurement tool, and a summary of supporting evidence
(including effect size and P-value). This structure enabled. expert panel members to judge each
intervention simultaneously in terms of both the “strength of the scientific evidence” and “fitness
with the Iranian clinical context.” Finally, based on the characteristics of population subgroups
(e.g., age), similar interventions were grouped into 10 distinct scenarios and prepared for final
scoring in the RAND/UCLA Appropriateness Method (RAM) phase.

Phase 6: Consensus Building and Scoring of.Interventions

To evaluate the developed clinical scenarios; a structured scoring form was designed so that panel
members (comprising 13 experts) ‘could rate each scenario on four contextual dimensions—
accessibility, cost, acceptability/compliance for the patient, and feasibility—based on a 9-point
Likert scale (1 = least appropriate, 9= most appropriate) (29). Before scoring began, an orientation
session was held to familiarize panel members with the evaluation criteria and scoring procedure,
using hypothetical examples. Panel members then rated each scenario independently and without
consulting one another, to.prevent mutual influence and bias arising from group thinking.

Phase 7: Decision-Making

Final decision-making was conducted using the RAND/UCLA Appropriateness Method (RAM),
a structured approach for integrating scientific evidence and expert judgment (30), in two rounds:

First round: After the scoring forms were completed, the median score for each clinical scenario
was calculated in Excel software. Scenarios were classified into three categories based on the
median: “appropriate” (median 7-9), “uncertain” (median 4-6), and “inappropriate” (median 1—
3). To determine the degree of agreement among the 13-member panel, the standard RAM rules
were used. Accordingly, agreement was established when members’ scores were concentrated
within a 3-point interval, meaning that no more than 3 members recorded a score outside the 3-
point interval containing the median. Furthermore, “disagreement” was defined as occurring when
at least four panel members scored within the 1-3 interval and, simultaneously, at least four other
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members scored within the 7-9 interval. In other words, the presence of more than three votes at
each of the two opposing ends of the scale indicated disagreement.

Accordingly, scenarios with a median of 7-9 that also met the agreement criterion were accepted
as final recommendations. Scenarios with a median of 1-3 that had the required agreement (within
the inappropriate range) were excluded. Scenarios that fell within the uncertainty range, or that—
despite a favorable median—Ilacked agreement, were transferred to the second round for
reconsideration.

Second round: In the second round, a structured group discussion session was held with the panel
members present, to examine the reasons for disagreements and to re-evaluate the scenarios
requiring revision. In this session, the summary of evidence, the results of the first round, and the
distribution of scores were first presented to the members. The experts then. discussed the causes
of disagreement, such as differences in the interpretation of evidence, implementation constraints,
cost, acceptability, and feasibility within the Iranian context.

At this stage, the Gestalt approach was employed; that is, the final-decision was not based solely
on the algebraic sum of scores or a single numerical indexg but rather on the experts’ holistic and
integrated judgment of the overall characteristics of each scenario. In the Gestalt approach, panel
members considered each scenario as a “whole,” simultaneously taking into account the scientific
evidence, clinical appropriateness, feasibility, available resources, and the real conditions of Iran’s
health system. Therefore, rather than weighting-each dimension separately or relying solely on a
numerical score, the overall outcome of the various dimensions and the final degree of fitness of
each scenario within the Iranian context served.as the basis for decision-making.

Results

A total of 116 records were identified.-from guideline databases and bibliographic sources. After
removing three duplicates and conducting an initial screening by the technical committee based
on the predefined. exclusion, criteria, 37 guidelines remained for full-text assessment.
Subsequently, all eligible guidelines were examined in detail for content relevance. At the final
stage of the guideline-selection process, three source guidelines were selected for data extraction
based on their contentrelevance to the study objectives and research questions concerning sensory-
motor skills:

1. Occupational Therapy Practice Guidelines for Individuals with Autism Spectrum Disorder
(2016) (31)

2. Clinical Practice Guidelines on Autism Spectrum Disorder in Children and Adolescents in
Singapore (2023) (32)

3. Occupational Therapy Practice Guidelines for Early Childhood: Birth-5 Years (2020) (33)

This process resulted in the extraction of three recommendations that were directly relevant to the
study objectives and research questions.

Following the extraction of these three recommendations from the aforementioned guidelines, the
references cited in the guidelines were retrieved to identify the supporting evidence. This process
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yielded a total of 12 relevant articles. Subsequently, to address clinical gaps and further enrich the
content of the recommendations, a supplementary search based on the PICO framework was
conducted for each recommendation. After screening the retrieved records and excluding
irrelevant or low-quality studies, six articles from the supplementary search were selected. The
resulting evidence, together with the initial recommendations, was synthesized to develop 11
preliminary clinical scenarios adapted to the context of the Iranian healthcare system in the domain
of sensory-motor skills.

These scenarios were evaluated by a 13-member expert panel using the RAND/UCLA
Appropriateness Method (RAM). Panel members independently rated each scenario across four
main dimensions—accessibility, cost, acceptability, and feasibility—using a.9-point Likert scale.

This quantitative assessment, combined with the quality of evidence, effect size, and statistical
significance of the interventions, led to the initial identification of 11 main scenarios. Consensus
was determined based on the median score and the level of agreement, using the standard criteria
applicable to a 13-member panel. In the first round, four scenarios immediately achieved complete
agreement. According to the RAM definition, agreement is reachedwhen no-more than three panel
members assign a score outside the 3-point interval containing the median score.

The remaining seven scenarios, which did not meet the criteria for complete agreement, were
transferred to the second stage of discussion and review. At this stage, several expert panel
members met to discuss areas of disagreement and move toward greater convergence of views. As
a result of this meeting, three recommendations were excluded, one additional recommendation
was finalized, and one recommendation was-developed by consolidating the three remaining
recommendations. Ultimately, six clinical recommendations in the domain of sensory-motor skills
were developed. The final clinical recommendations, together with the median scores obtained
from the expert-panel assessment across the four main domains, are presented in Table 2.
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Table 2: Final Clinical Recommendations and Median Scores

Target Recommendation
Population

150D

Aujiqiseay
Aujiqedasay
Ajigissa20y

~ | 2ouejdwo) /

~N

5.5

o
n

Toddlers In relation to motor skills outcomes in autistic toddlers and
and Young | young children, the Applied Behavior Analysis (ABA)
Children intervention is recommended.

In relation to sensory-perceptual skills outcomes in autistic | 7 8 7 6.5
toddlers and young children, the music therapy intervention is
recommended.

Preschool In relation to motor skills outcomes in autistic preschool |7 8 8 7
Children children, the ABA intervention is recommended.
In relation to sensory-perceptual skills outcomes in autistic | 7 7 75| 6
preschool children, the Qigong Sensory Training. Home
Program Treatment and music therapy “interventions are
recommended, which can be applied based on the child’s
individual profile and available resources:.

School-Age In relation to motor skills outcomes in autistic school-age | 7.5 | 8 75| 8
Children children, the Ayres Sensory Integration intervention is
recommended.

In relation to sensory-perceptual skills outcomes in autistic | 7.5 | 8 75| 8
school-age children, Ayres_Sensory: Integration and music
therapy interventions are recommended, which can be applied
based on the child’s individual profile and available resources.

Discussion

This study represents the first systematic attempt to localize international occupational therapy
Clinical Practice Guidelines (CPGs) for sensory-motor skills in children with Autism Spectrum
Disorder (ASD) within the Iranian context. By utilizing the “National Model for Clinical Guideline
Localization in [ran”” and the RAND/UCLA Appropriateness Method (RAM), we translated high-
level'evidence into recommendations that are aligned with local clinical realities (29). Despite their
scientific. rigor, international guidelines often face challenges during implementation due to
differences in service structures, resource availability, and socio-cultural expectations (34, 35).
Therefore, this process provided a framework for aligning evidence-based recommendations with
clinical conditions in Iran.

Our methodology is broadly similar to previous guideline localization studies that have employed
structured approaches such as modified ADAPTE and Delphi-based consensus techniques (36—
39). However, unlike many localization studies that are limited to merely assessing existing
recommendations, our approach went further. We retrieved the primary evidence underlying the
recommendations and conducted supplementary searches to identify more recent studies.
Furthermore, we critically appraised all included articles based on methodological quality and

14



reported effect sizes. This approach strengthened the evidentiary basis of the localized guideline,
allowing the final recommendations to reflect not only expert consensus but also a body of
evidence that is current and critically reviewed.

Within the landscape of Iranian research, the localization of clinical guidelines has been
recognized as a strategy to enhance the suitability of recommendations for the realities of the health
system (36, 39). However, in the field of occupational therapy, particularly for children with ASD,
published domestic evidence remains limited. This gap indicates that the present study was
designed in response to a real need within the Iranian rehabilitation service. system.
Simultaneously, the study’s specific focus on sensory-motor skills and the use of a structured
process to adapt recommendations to the cultural, professional, and operational conditions of the
country distinguish it from more generalized reports and enhance its practical-value for clinical
decision-making in Iran.

The findings of this research align with trends reported in international studies on the adaptation
and development of autism guidelines. A systematic review by Amer et.al. demonstrated that four
international guidelines evaluated using the AGREE Il instrument«all possessed high
methodological quality, yet differed in their level of “applicability.” Specifically, the New Zealand
guideline scored lower in this domain compared to others (40). This pattern suggests that even in
guidelines with adequate scientific support, feasibility within the local health system can be a
determining factor. The 2023 Singaporean guideline.<for ASD was developed using a
multidisciplinary group, a review of 17 international.guidelines, and a Delphi process, emphasizing
the adaptation of recommendations to the national context (32). In the field of occupational
therapy, the AOTA guideline for autistic individuals organizes interventions around participation,
environment, and person-centered supports,. which is consistent with this study’s orientation
toward actionable, context-driven recommendations (10).

Comparison of these findings with. international guidelines indicates significant convergence in
the use of sensory and sensory-motor interventions for children with ASD (31, 33). One important
difference between the localized recommendations of this study and certain international
guidelines is the approach to “environmental modifications.” In international guidelines, the
environment is viewed as_a primary pillar of intervention alongside participation and person-
centered supports. However, in the present localized version, rather than placing independent and
extensive emphasis on-environmental modifications, the recommendations are more focused on
direct occupational‘therapy interventions and strategies that are more feasible in the real-world
conditions of “lranian rehabilitation centers. This difference does not necessarily imply a
divergence. in theoretical foundations; rather, it indicates that during the localization process,
greater weight was given to feasibility, accessibility, family acceptance, and available resources.
In other words, the present study has preserved the principle of considering the environment, but
has formulated it into recommendations that are more practical and aligned with the service context
of Iran.

The findings of the present study demonstrated that the selection of occupational therapy
interventions for motor and sensory—perceptual problems in children with ASD should be based
on the child’s age, the type of functional problem, and local conditions. As shown in the table of
final recommendations, the recommendations have been categorized across different age groups.
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This age-based pattern is consistent with the general principles of international guidelines, which
emphasize selecting interventions according to the child’s individual needs, functional goals, and
developmental level, and do not recommend a single fixed intervention for all children with ASD
(10, 38). The American Occupational Therapy Association (AOTA) practice guideline for autistic
individuals across the lifespan likewise emphasizes functional participation, meaningful goal-
setting, and collaboration with the family (10). From this perspective, the present
recommendations should be interpreted in terms of improving the child’s real-life performance in
activities such as play, self-care, participation in educational settings, and interaction with the
family, rather than merely as a program for the isolated enhancement of motor or sensory. skills.

Comparison with the Singapore guideline indicates that interventions related to. motor and
sensory—perceptual skills should be applied selectively and based on assessment results. In that
guideline as well, visual-motor and sensory interventions are not recommended universally for all
children; rather, their selection depends on the presence of, their selection depends on the presence
of a specific problem and the child’s functional needs (32, Ayres Sensory Integration, music
therapy, and the Qigong Sensory Training program in the present table does not imply their
simultaneous or universal prescription; rather, it reflects options-that the-experts judged to be
appropriate and applicable with respect to the age group and the type of problem. From a clinical
perspective, sensory—perceptual and motor problems can affect the child’s daily functioning by
making it difficult to regulate responses to stimuli, organize and execute movements, or effectively
perform purposeful activities. Accordingly, the rationale fordntervention selection in this guideline
is that the intervention must be directly linked to the problem identified during assessment and to
the child’s functional goal. An intervention chosenin line with the child’s needs is expected to
facilitate engagement in activities such as play, self-care, educational participation, and family
interaction by reducing or compensating for_barriers related to sensory—perceptual and motor
functioning. However, the nature and extent of this effect depend on the child’s characteristics,'s
characteristics, the treatment goal;. the. manner of intervention delivery, and environmental
conditions. Therefore, effectiveness.at the level of the child’s performance and participation, rather
than solely on the basis of changes in the:score of a single skill.

Similarly, the Saudi Arabian guideline, developed using the modified-ADAPTE localization
method, emphasizes adapting international recommendations to the needs and capacities of the
national health system (38). This approach is consistent with the present study, because in
determining the. final recommendations, in addition to the available evidence, criteria such as
accessibility, cost,family acceptance, and the feasibility of implementing the intervention in
Iranian.rehabilitation centers were also considered. For this reason, the recommendations of the
present study are not merely a reproduction of the recommendations of international guidelines,
but the result of adapting them to clinical scenarios and the operational conditions of the country.

Overall, the final recommendations of the present study are aligned with international occupational
therapy principles, including person-centeredness, attention to participation, and purposeful
selection of interventions. However, their organization according to age group and the type of
motor or sensory—perceptual problem reflects the process of adaptation to the Iranian service
context.
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With respect to emerging or technology-based interventions, the reviewed evidence carried lower
certainty. For example, in examining the evidence related to transcranial direct current stimulation
(tDCS), the available evidence on the effectiveness of this intervention for sensory awareness in
children with ASD was limited and inconclusive (41). The articles reviewed in this study did not
report a significant and durable effect of this intervention on improving sensory awareness.
Therefore, the current evidence does not appear sufficient to support a definitive recommendation
of tDCS for improving sensory awareness in children with ASD, and studies with stronger designs
and larger sample sizes are required.

During evidence appraisal, several interventions had demonstrated considerable effectiveness in
international studies and ranked highly in terms of scientific evidence. Nevertheless, these
interventions did not enter the final recommendations during the expert scoring.stage.using RAM.
Their exclusion was not attributable to weaknesses in the evidence base, butrather to lower scores
on indicators such as “clinical feasibility,” “availability,” “cost,” or “acceptance by families and
therapists.” This finding indicates that strong evidence alone is not sufficient for an intervention
to be incorporated into localized guidelines; rather, its fit with the real-world conditions of service
delivery in Iran plays a decisive role in the final decision-making process. This also highlights the
important distinction between “efficacious evidence” and ‘‘implementable evidence” within Iran’s
cultural and structural context, and underscores the importance of attending to contextual factors
in the development of clinical guidelines.

29 ¢¢

From a clinical perspective, the findings of this'study support person-centered and goal-oriented
decision-making. The recommendations provided should not be implemented as a “one-size-fits-
all” prescription for all children with ASD. Instead, clinicians should, following an assessment of
motor, sensory—perceptual, and daily living-skills, select the appropriate intervention based on the
child’s age, functional goals, family priorities, and available resources. For instance, the use of
ABA, Ayres Sensory Integration (ASI),.music therapy, or the Qigong Sensory Training (QST)
program must be contingent upon a specific identified need and a measurable goal, and where
possible, should be integrated with activities such as play, self-care, educational participation, and
social interaction. Furthermore, given the limited evidence regarding tDCS, routine use of this
intervention for improving sensory awareness is not recommended under current conditions.
Monitoring effectiveness.should be based on changes in the child’s actual performance and
participation,.rather.than merely the execution of a treatment program or the improvement of a
single skill score.

While this \process resulted in the development of context-specific and implementable
recommendations within the Iranian setting, several methodological and operational limitations
must be acknowledged. First, the supplementary search strategy of this study was designed for
adaptation rather than de novo development. This means that the supplementary search primarily
focused on'the PICO axes extracted from the existing recommendations in the source guidelines
to maintain alignment with the original framework. Although this structured approach ensured the
clinical focus of the research and prevented unnecessary dispersion, it may have limited the
identification of certain interventions and outcomes that were not anticipated in the initial PICOs.
Therefore, future revisions could complement and update this guideline by expanding the search
to include newer interventions, outcomes, and evidence outside the initial PICO framework.
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Second, despite efforts to search for evidence in Persian-language resources, the number and
quality of relevant Persian studies regarding sensory—motor occupational therapy interventions for
children with ASD were limited. This constraint necessitated a heavier reliance on international
evidence during the localization process and may have limited the full representation of domestic
research experiences and data. Conducting high-quality primary research in Iran, systematically
registering and publishing intervention results, and enhancing the accessibility of Persian studies
in reputable databases could mitigate this gap in future revisions.

A further limitation was the limited number of specialists who both practice extensively in the
field of pediatric ASD occupational therapy and could maintain continuous participation in the
consensus process. Nevertheless, efforts were made to ensure that the selected. individuals
possessed the highest degree of professional expertise and familiarity with-the clinical and
scientific context of the subject. Despite this, the potential for bias arising from the composition
of the expert panel—including their professional experiences, therapeutic perspectives, and work
settings—cannot be entirely ruled out. Future studies are encouraged to form larger and more
diverse panels, including occupational therapists from different geographical regions and service
settings, specialists from related disciplines, and, where appropriate, representatives from families
and rehabilitation service managers.

Additionally, as some source guidelines did not report:specific dosage details, it was not possible
to provide precise recommendations regarding the intensity; duration, or frequency of sessions for
all interventions. Consequently, recommendations. were reported at a level permitted by the
available evidence. This may limit the use of certain recommendations for precise dosage planning
in clinical settings. Future studies could utilize efficacy studies, clinical registry data, and expert
consensus to determine and evaluate practical.dosages tailored to the Iranian context.

Furthermore, since this study relied on published evidence and existing guidelines, the possibility
of publication bias could not be entirely eliminated, as studies with negative or non-significant
results may not have been published or easily identifiable. Future revisions could mitigate this
limitation by searching-gray literature, theses, clinical trial registries, and contacting researchers
in the field.

A formal sensitivity.analysis to examine the stability of the recommendations against changes in
the consensus threshold or-expert panel composition was not performed. Although such analysis
is not always a.standard component of adaptation and consensus-based processes, performing it in
future updates could assist in assessing the robustness of the recommendations.

Finally, it'is essential to note that while the expert consensus process was conducted, the practical
implementation of these recommendations across various settings in Iran, as well as their external
validation, has yet to be performed. Future research should prioritize implementation studies to
evaluate the desirability, feasibility, acceptability, and effectiveness of these recommendations
under real-world service conditions, and to examine their impact on the sensory—motor clinical
outcomes of children with ASD. Pilot implementation of these recommendations in public, private,
and charitable centers across different regions of the country, along with a comparison of
implementation outcomes across these settings, would constitute a significant practical step toward
the external validation and final refinement of this guideline.
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Conclusion

Using a systematic localization process, this study successfully developed Three consensus-based
clinical recommendations (endorsed by the expert panel) for occupational therapy targeting
sensory—motor skills in children with Autism Spectrum Disorder (ASD), tailored to the context of
the Iranian health system. In this process, evidence from international clinical practice guidelines,
a supplementary literature review, and structured multidisciplinary consensus using the
RAND/UCLA Appropriateness Method (RAM) were integrated to formulate recommendations
that possess not only a scientific foundation but also feasibility and acceptability in Iranian clinical
settings.

The recommendations developed in this study can serve as a practical framewaork for improving
the quality, consistency, and evidence-based decision-making of sensory—motor occupational
therapy services for children with ASD in Iran. In addition, implementation studies, continuous
updating of the evidence base, and the development of clinical decision-support tools may
contribute to further enhancing the development and effectiveness of these recommendations in
the future.
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