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Athletes with autism spectrum disorder (ASD) experience
lesser care for injuries, and athletic trainers (ATs) report feeling
unprepared to provide care competently for this population.
Provision of sports-related care can be impacted by sensory
differences associated with ASD, such as hyperreactivity to
sensation or poor integration of sensory information. An in-
depth review of the literature using the Strength of Recom-
mendation Taxonomy guidelines was used to identify articles
that address the sensory features of autism for ATs with the
purpose of informing ATs about the sensory features of ASD
and to present the most current evidence-based recommen-
dations for providing care to athletes with ASD and other

neurodivergent individuals who present with sensory differences.
Relevant articles were reviewed by 4 independent researchers
and organized by theme. Key themes included use of sensory-
friendly or sensory-adapted environments, sensory kits, and
informed communication strategies that acknowledge sensory dif-
ferences. Providing individualized care for athletes with ASD and
sensory features can improve the quality of and participation in
sports for persons with autism.

Key Words: athletic training, occupational therapy, sen-
sory-adapted environments, sensory friendly, autism spectrum
disorder, neurodiversity

Key Points

« Individualized care based on unique sensory needs is crucial for successful participation.
« Some sensory environmental modifications can be made using readily available equipment.
« Athletic trainers should consider the impact of sensory features on care.

to be beneficial for individuals with autism spectrum

disorder (ASD); yet, young people with autism are
less physically active than their typically developing peers.'
Participation in therapeutic exercise programs can lead to
positive effects on motor and praxis skills, quality of life,
and psychosocial functioning.>? Thus, participation in
sports activities may be a positive experience for individu-
als with autism. Although there are some published guide-
lines for working with other neurodivergent individuals
(eg, those with attention-deficit/hyperactivity disorder),
there is limited information available on how athletic train-
ers (ATs) can meet the needs of individuals with autism to
support their participation in sports and other physical
activities.> As such, many adults with autism report receiv-
ing lesser-quality health care and interactions with their
medical professionals.* To address this need, ATs may
require greater education and training on neurodiversity,
including autism and sensory differences. The purpose of
this clinical commentary article is to inform ATs about the

P articipation in sports and physical activity has proven

sensory features of ASD and to present the most current
evidence-based recommendations for providing care to ath-
letes with ASD and sensory differences.

AUTISM SPECTRUM DISORDER

Autism spectrum disorder is a lifelong neurodevelop-
mental disorder characterized by impairments in social
communication and interaction, patterns of restricted and
repetitive behaviors, and atypical responses to sensory
experiences.* These autistic characteristics substantially
vary in type and severity among individuals with autism,
contributing to a heterogeneous presentation. Over the past
10 years, the rate of diagnosis for ASD has increased 100%
to 1 in 36 children in the United States, with boys being 4
times more likely to be diagnosed than girls.” Data have
shown that ASD occurs equally across all socioeconomic,
racial, and ethnic groups.®

The rise in ASD prevalence will likely impact the num-
bers of athletes with autism. However, many ATs report
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feeling unprepared to work with athletes with disabilities.”
Autism is one of the least covered disabilities in athletic
training program curricula and is not mentioned within the
Athletic Training Educational Competencies or Curricular
Content Standards.®® Despite these barriers, research
shows that even brief autism-specific training results in
positive outcomes on the coaching skills of ATs.'°

Sensory Features

The core features of ASD include deficits in social commu-
nication and social interaction and restricted, repetitive patterns
of behavior, interests or activities that manifest as stereotypic or
repetitive movement or use of objects, insistence on sameness,
highly restricted or fixed interests and/or hyporeactivity/hyper-
reactivity to sensory input, or unusual interest in the sensory
aspects of the environment. Here, we focus specifically on the
sensory differences in ASD. Up to 90% of children with autism
demonstrate sensory-related difficulties across a variety of
domains, including sensory perception, sensory reactivity, and
somatosensory-based praxis.'' There are 3 main types of sen-
sory difficulties: sensory reactivity (hyper/hypo), poor percep-
tion, and integration. Hyperreactivity is defined as a strong or
noxious reaction to typical levels of stimuli (ie, adverse
responses to specific sounds or textures). Hyporeactivity is
characterized by unawareness of stimuli that would typically
be recognized by others (ie, apparent indifference to pain,
heat, or cold or missing visual, tactile, or auditory cues in the
environment). Poor sensory integration occurs when there is
difficulty integrating multiple senses simultaneously (ie, using
touch and vision to identify an object in the hand). These sen-
sory differences can result in poor praxis or motor planning
skills.”” Some individuals show unusual sensory behaviors
such as visual fixation on spinning or lighted objects."?

The sensory features that individuals with autism experi-
ence can impact the provision of care in sports injuries;
however, there is a paucity of literature in the athletic train-
ing domain that focuses on these sensory aspects. Cur-
rently, athletes with autism are 5 times more likely to be
injured than athletes with cognitive disabilities, and when
treating these injuries, their sensory differences must be
taken into consideration.'*'*'® For example, the sensory
elements of an AT’s exam or treatment session, such as
bright lights, different types of touch, noises, and fast-
paced nature, can make it difficult for an athlete with
autism to participate and receive effective treatment for an
athletic injury. When ATs are aware of the sensory features
associated with ASD and their impact on exams and treat-
ments for sports-related injuries, it can facilitate successful
outcomes.

There is a need to establish evidence-based practices
within the scope of athletic training to best consider the
sensory needs of these athletes with autism. Although
adults with autism are at a greater risk for a variety of
health concerns, they often report more unmet health care
needs and lower levels of satisfaction with patient-provider
interactions than nonautistic adults.'>'”?* They report
greater discomfort with the environmental features of
health care settings and feel more misunderstood by health
care providers than their nonautistic counterparts.?’

Recommendations

An in-depth review of the current literature was used to
identify articles that address the sensory features of autism.
Relevant articles were reviewed by 4 independent research-
ers and organized by theme to inform best practices for
addressing sensory differences in autistic individuals dur-
ing athletic participation and the provision of athletic train-
ing services. The Strength of Recommendation Taxonomy
was used to grade the strength of the evidence presented by
the literature.

Findings from each article were organized into 4 over-
arching themes that can guide ATs when working with
autistic clients who have sensory differences: (1) sensory
environmental adaptations, (2) specific sensory strategies,
(3) sensory kits, and (4) communication-based strategies.
Included articles represented participants who varied in
age, gender, ability, and communication mode. Recogniz-
ing that the level and type of support that each athlete with
ASD needs will vary, recommendations are purposely
broad with the intention for ATs to use these as guidelines
while tailoring individualized care for their patients’ spe-
cific needs.

Environmental Adaptations

Sensory-adapted environments or approaches provide
curated sensory experiences with the goal of reducing neg-
ative behaviors.?>** Best-practice guidelines state that
environments should be adapted based on the specific
needs of individual patients.”® Generally, excessively loud
or bright environments can contribute to sensory overload.
Availability of sensory adaptations, such as noise-reducing
headphones and sunglasses, can increase comfort and focus
for individuals with autism.?’ Sensory adaptations, when
compared with standard of care, have been shown to
decrease physiological anxiety, pain scores, and sensory
discomfort in individuals with autism.?* Research suggests
that health care centers can facilitate successful health care
utilization experiences among persons with autism by using
evidence-based environmental adaptations, parent collabo-
ration, and appropriate communication strategies.”® We
identified specific recommendations for adapting the sen-
sory environment to facilitate participation in athletics
(Table 1). Recommendations for sensory-adaptive environ-
ments have also been organized based on Strength of Rec-
ommendation Taxonomy levels 1 through 3 (Table 2).
Table 3 shows the strength of each recommended adapta-
tion or strategy.

Specific Sensory Strategies

To address the sensory challenges that some individuals
with autism experience, providers may use the theory of
Ayres Sensory Integration to guide their choices.” This
theory is based on principles that individually tailored sen-
sorimotor activities at the just-right challenge can improve
adaptive responses for participation in activities and tasks
and explains how people perceive, sort, process, and use
sensory information (eg, touch, gravity, body position and
movement, sight, smell, hearing, and taste) to meet environ-
mental or activity demands.***" According to this theory, atypi-
cal sensory reactions are categorized by increased or decreased
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Table 1. Specific Sensory Strategies for Hyper- and Hyporeactivity to Sensation

Sense Hyperreactivity

Hyporeactivity

Auditory

when possible®
Provide written instruction'®
Use a calming, soft voice®'

Tactile Always ask before initiating any touch
Allow the client to control the degree of touch®*
Verbally describe touch before initiating®*
Avoid crowded areas whenever possible®*

Proprioception Not typically problematic

Vestibular Provide stable seating®®

Minimize exercises that require bending down, spinning, or
other motions that exacerbate dizziness and instability

Reduce noise through noise-canceling headphones’®
Provide intervention in areas with limited competing noise

Play preferred music®?
Provide toys or objects that make noise®?
Use a white noise machine®'

Provide opportunities through tactile input
Use of fidget spinners, textured objects, and objects
that can be manipulated (pulled, stretched, etc)®®

Provide weighted vest/blanket®®

Wrist weights or ankle weights®”

Provide breaks with opportunities for heavy work3®

Clear space of hazards they can bump into

Provide exercise balls or rocking chairs*

Provide breaks with opportunities for movements
(jumping and spinning)*'

reactivity to sensory input and/or by difficulties integrating
multiple stimuli simultaneously for adaptive behaviors."

Table 1 shows some specific recommendations for sen-
sory strategies that may help regulate behavior when sen-
sory hyper- or hyporeactivity is present. These include
strategies to alter or adapt the situation, such as finding an
area that is less noisy, adapting the activity to reduce the
demand for sensory integration, providing simple written
or picture instruction, or using specific sensory tools
designed to buffer or enhance the sensory experience.

Sensory Kits

Many articles advocate for the inclusion of individualized
sensory supports within the health care environment. These
supports serve to calm, redirect, and distract during health
care visits.*”> Importantly, items work best if selected based on
a brief previsit survey or interview to help determine the sen-
sory needs of the person so that the kit can be personalized.
Examples of commonly used objects are described in Table 1
and include noise-canceling headphones and toys or objects
that provide sensory input (eg, fidget spinners and stress
balls). Any sensory kit must be individually tailored to
address the specific needs of the individual, and shared kits
must be able to be cleaned between uses.

Communication Strategies

Although not sensory in nature, the literature supports
enhanced communication to acknowledge and identify
sensory-related challenges. These include creating social
stories as a preparatory material that incorporates real-life
pictures of the client in the actual environment where they
would be receiving care.*® These stories should include
positive terminology and be read multiple times before the
visit. Before and during the health care visit, ATs can give
clients with autism social stories to provide context for
each step of the evaluation and treatment and help them
prepare for the sensations that may accompany the athletic
training visit. Social stories should include pictures and
written or verbal narration to guide the patient through
each step of the session.** To assist with transitions and
multistep directions, visual schedules can be provided to
the client and individualized based on the specific steps of

their treatment plan.*®> Further, allowing extra time for
responding to verbal or visual directions and keeping lan-
guage simple and direct can be helpful. Whenever possible,
caregivers or patient advocates should be involved in medi-
cally relevant discussions or interactions.*® Athletic trainers
and office support staff should be flexible with their com-
munication styles and ensure that they are tailored to the
clients’ needs, such as by allowing more time for process-
ing information, providing response choices for otherwise
open-ended questions, or simplifying instructions.?” Last, it
is important to note that repetitive behaviors that are
observed during an athletic training session may be com-
munication strategies used by patients with autism to con-
vey anxiety or excitement.?’

IMPLICATIONS

There are 3 key recommendations: (1) sensory features
can impact participation in sports, and ATs need to be
aware of these and create a sensory-friendly environment
and interaction; (2) there is a need to shift to an inclusive,
strengths-based environment or mindset when working
with neurodivergent individuals; and (3) collaboration with
occupational therapists (OTs) can be helpful to address the
needs of athletes with autism.

First, sensory features have been shown to impact partici-
pation in a variety of health care experiences, including sports
injury intervention. To facilitate best outcomes for patients
with autism, ATs should consider the sensory differences of
their autistic clients. When planning for participation in physi-
cal activity, it is imperative to respect each individual patient’s
unique sensory needs and preferences. Attempts should be
made to create a controlled environment free of distractions
or extraneous auditory stimuli by dampening loud music or
sounds from dropped weights. Athletic trainers should create
patient-centered routines, use simple tasks and instructions,
and conduct sessions in a distraction-free and sensory-friendly
treatment environment. It is also important to establish
patient-led treatment and individualize the treatment plan for
patients with ASD. When possible, ATs should establish a
consistent and predictable treatment and exercise routine con-
sisting of single-tier simple tasks that are supplemented with
positive feedback and reinforcements.
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Table 3. Strength of Recommendation for Sensory Adaptations

Sense Recommendation Strength of Recommendation (SORT)

Auditory For auditory hyperreactivity, the recommendations are to B: Recommendation based on inconsistent or
reduce noise through noise-canceling headphones, limit limited-quality patient-oriented evidence
competing noise when possible, provide written instruc-
tions, and use a calming/soft voice.

For auditory hyporeactivity, the recommendations are to A: Recommendation based on consistent and
play preferred music, provide toys that make noise, and good-quality patient-oriented evidence
use a white noise machine.

Tactile For tactile hyperreactivity, it is recommended to always ask C: Recommendation based on consensus, usual
before initiating touch, allow the client to control the practice, opinion, disease-oriented evidence,
degree of touch, describe the touch verbally before initiat- or case series for studies of diagnosis, treat-
ing, and avoid crowded areas whenever possible. ment, prevention, and screening

For tactile hyporeactivity, it is recommended to provide C: Recommendation based on consensus, usual
opportunities through tactile input with the use of objects practice, opinion, disease-oriented evidence,
like fidget spinners, textured objects, and objects that can or case series for studies of diagnosis, treat-
be manipulated (eg, Play-Doh). ment, prevention, and screening

Proprioception Proprioceptive hyperreactivity is not typically problematic. D: Recommendation grade based on not enough

evidence or limited observation

For proprioceptive hyporeactivity, the recommendations are A: Recommendation based on consistent and
to provide a weighted vest/blanket, wrist weights or ankle good-quality patient-oriented evidence
weights, breaks with opportunities for heavy work, and
clear space of hazards they can bump into.

Vestibular For vestibular hyperreactivity, it is recommended to provide C: Recommendation based on consensus, usual

stable seating and minimize exercises that require bend-
ing down, spinning, or motions that exacerbate dizziness

and instability.

For vestibular hyporeactivity, it is recommended to provide
exercise balls or rocking chairs and breaks with opportuni-

ties for movements (jumping or spinning).

practice, opinion, disease-oriented evidence,
or case series for studies of diagnosis, treat-
ment, prevention, and screening

A: Recommendation based on consistent and
good-quality patient-oriented evidence

Abbreviation: SORT, Strength of Recommendation Taxonomy.

Second, there is a need to shift to a strengths-based neurodi-
versity perspective. Traditionally, the medical model viewpoint
posits that ASD is a disability rooted within the individual that
has resulted from underlying biological factors and is seen as
both a restriction and an impairment to be resolved.*® Interven-
tions have therefore focused on normalizing behaviors to meet
the typical standards for behavior and participation. However, a
rise in self-advocacy and the neurodiversity movement has
shifted toward a strengths-based approach. This approach can
be compared with the social model of disability, where the dis-
ability is seen not as the result of the individual and any deficit
but due to lack of environmental support of the individual or
being able to effectively accommodate them.*®

This movement rejects the idea that there is a “typical”
mind or that any sort of divergence should be considered a
flaw that must be resolved.*® A neurodivergent individual
is considered someone who is neurocognitive; neurodevel-
opmental differences fall outside of what is considered the
“norm” in society but do not necessarily reflect a neurode-
velopmental disorder.** Within the neurodiversity move-
ment, autism is considered one of the many variations of
the human mind. The neurodiversity movement emphasizes
that any life is meaningful no matter how it is lived or how
closely it resembles the typical or expected life trajectory.*®
Furthermore, it posits that patients with autism need to be
involved in and central to decision-making that will affect
them, including treatment planning.>®

Third, collaboration with OTs can help identify and address
the needs of athletes with autism. Prior studies have shown
that addressing sensory needs can lead to improved health
care experiences for patients with autism.?"?*4° Furthermore,

OTs have unique knowledge regarding the sensory systems
and can work with ATs in a consultative role to address
sensory-related challenges.’ Athletes with autism are 5 times
more likely to be injured than athletes with cognitive disabili-
ties.'"* Despite this fact, many ATs feel unprepared when pro-
viding care for athletes with comorbidities due to a lack of
experience, a lack of knowledge of the patient’s condition, or
an ill-equipped training room. Furthermore, a study of various
cultural competence health care models found that many mod-
els developed for health care providers do not address disabil-
ity at all.*' These discrepancies can lead to ATs feeling less
competent when working with neurodivergent athletes than
they do when working with their neurotypical counterparts.’
However, studies have shown that ATs with prior experi-
ence, certifications, or continuing education in disability and
neurodiversity feel most competent working with this group.’
The current study promotes the idea that education and research
can bridge the gap between ATs’ concerns and the needs of ath-
letes with autism. Occupational therapists can help provide
research-based strategies to facilitate therapeutic relationships
between these 2 groups.

Further research, however, may still be needed to support
ATs in communicating effectively with athletes with autism.
Many ATs report feeling worried about being able to com-
municate with neurodivergent athletes.*' To ameliorate com-
munication challenges, athletic training facilities should be
prepared with visual aids, such as pain or emotion scales
accompanied by pictures. When using communication sup-
port tools, practitioners should speak in short specific state-
ments to decrease the cognitive load for patients with
autism. Efforts should be made to fully explain each
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rehabilitation exercise before moving on with the treatment
plan to ensure that patients with autism understand expecta-
tions, risks, and benefits. Establishing a therapeutic rapport and
mutual sense of trust and respect is crucial when communicat-
ing with athletes who have autism. To ensure patient-provider
comfort and safety, ATs should have a heightened sense of vigi-
lance while monitoring athletes with autism for potential inju-
ries due to a potentially reduced ability to perceive and process
noxious sensory stimuli.
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