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A B S T R A C T

Background: Autistic patients can have different communication and sensory needs, potentially making ortho-
paedic visits stressful. This study evaluated which factors play the greatest role in autistic patients’ comfort and
overall experience in orthopaedic settings by surveying the parents, caregivers, and orthopaedic providers of these
patients.
Methods: We developed two online surveys focused on the experience of autistic patients in orthopaedic settings:
one for parents/caregivers and another for orthopaedic surgeons. Parents/caregivers of patients under 26 years of
age with a diagnosis of autism spectrum disorder (ASD) and an orthopaedic visit at a single pediatric institution
between 2017 and 2022 were eligible. The provider survey was sent via email to members of the Pediatric Or-
thopaedic Society of North America (POSNA).
Results: Parent/caregiver survey: In total, 83 parents/caregivers (mean patient age: 12, 77% male) provided
complete responses. The most anxiety-provoking situations included blood draws (49% of patients beyond neutral
anxiety level), loud/unfamiliar noises (42%), getting imaging (38%), casting (35%), and cast removal (34%).
Parents/caregivers noted that purposeful eye contact, explanations in advance, and use of technology helped
improve patient comfort.
Provider survey: In total, 61 orthopaedic surgeons responded. The majority of providers reported being aware of
an ASD diagnosis in their patients some (48%) or most (40%) of the time. Situations that make autistic patients
more anxious/uncomfortable than nonautistic patients included cast removal (80% of respondents), loud/unex-
pected sounds (77%), imaging (70%), and the physical exam (62%). The most common accommodations in place
included child life specialists (53%) and ear plugs/headphones (51%); 18% reported no accommodations. Most
providers changed their approach to visits with autistic patients, including discussions with parent/caregiver
about patient's preferences (66%) and more time in the room (54%).
Conclusions: Orthopaedic practices looking to improve autistic patient experience can prioritize interventions that
lower the sensory demands of cast removal, brace fitting, and radiologic imaging. Orthopaedic surgeons are
broadly cognizant of the challenges autistic patients face during clinical visits, but improved awareness and ac-
commodations are necessary.
Key Concepts:
(1) Autistic patients can have different communication and sensory needs, potentially making orthopaedic visits

stressful and uncomfortable.
(2) We surveyed parents/caregivers of autistic patients treated at a single pediatric institution, as well as a national

sample of orthopaedic surgeons, regarding the experiences of autistic patients in orthopaedic settings and the
factors that make the greatest impact on their experiences.

(3) According to autistic patients' parents/caregivers, the most anxiety-provoking situations were those that
involved high sensory loads and/or discomfort, though patient experience can be improved with purposeful
eye contact, thorough explanations, and use of technology or distraction devices.
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(4) According to orthopaedic providers, most practices used accommodations to improve autistic patient expe-
rience, though 18% of practices had no accommodations in place and provider approaches to visits with
autistic patients were variable.

(5) Orthopaedic practices looking to improve autistic patient experience can prioritize interventions that lower the
sensory demands of clinical visits and expand baseline accommodations available.

Level of Evidence: IV
Introduction

The current healthcare system is not well equipped to accommodate
individualized patient needs relating to communication, social interaction,
and sensory processing commonly seen in autism spectrum disorder (ASD)
conditions [1–5]. According to the American Psychiatric Association's
Diagnostic and Statistical Manual, Fifth Edition (DSM-5), a diagnosis of
ASD requires persistent deficits in social communication and social inter-
action, as well as multiple restricted, repetitive behaviors [6,7].
Throughout this article, we use identity-first language in reference to
autistic individuals as a thorough review of the literature evaluating
preferences for identity-first versus person-first language has demon-
strated a consensus for using identity-first language [8–14]. Our foremost
aim is to use language respectful to autistic individuals, and we recognize
that preferences will differ among individuals.

The challenges faced by autistic patients can be exacerbated in
healthcare specialties who routinely see high volumes of patients, utilize
medical devices, and care for patients with painful injuries. These char-
acteristics are common in orthopaedic surgery, and consequently, visits to
orthopaedic providers can be profoundly stressful for autistic patients.
Despite the relatively high prevalence of ASD (1.7%-2.5% of U.S. children)
and the fact that autistic patients often have comorbidities that increase
their risks of orthopaedic conditions, little attention has been paid to
exploring autistic patients’ experiences in orthopaedics [6,15–27].

To this point, no studies in the orthopaedics literature have directly
sought to understand what aspects of orthopaedic care can be difficult for
autistic patients [27]. Therefore, the field has relied on data collected
from other specialties and settings to inform efforts to improve care for
autistic patients in orthopaedics [28,29]. This study aimed to evaluate
which factors play the greatest role in determining an autistic patient’s
comfort and overall experience in orthopaedic settings. Given the key
aspects of ASD described earlier, situations requiring greater social de-
mands and high sensory loads were expected to be the most challenging.
We surveyed the parents and caregivers of autistic patients seen by or-
thopaedic providers at a single pediatric institution, as well as a national
sample of orthopaedic providers. By capturing perspectives on autistic
patient experience from both sides of the orthopaedic clinical vis-
it—patient and provider—we sought to assess the issues of most concern
to each, as well as identify where perspectives might align.

Materials and methods

Survey development

We developed two online surveys focused on the experience of autistic
patients in orthopaedic clinical settings: the first to be completed by par-
ents and caregivers of those patients, with assistance from the patients
themselves when possible, and a second for orthopaedic providers.
Question domains for the parent/caregiver survey included demographics,
relevant clinical data, emotional dysregulation measures, and comfort
levels with numerous situations common to orthopaedic visits. Question
domains for the provider survey included practice characteristics,
perceived challenges for autistic patients, changes in provider approach,
and current accommodations for autistic patients. Questions and answer
options were thoroughly reviewed and improved upon through an itera-
tive process by a multidisciplinary team of professionals in orthopaedic
surgery and physical medicine and rehabilitation.
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Recruitment

This study was approved by the hospital's institutional review board.
The parent/caregiver participant sample was identified by screening a
clinical database at a single pediatric institution for patients under 26
years of age with a diagnosis of ASD and an orthopaedic visit within the
period from 2017 to 2022. The age cut-off of 26 years was used because
patients can continue to receive care up until this age at this pediatric
hospital. Parents and caregivers were recruited using personalized survey
links sent via email with up to two follow-up emails and a phone call.
Responses were collected from April to June 2023.

For the provider portion of this study, we submitted our provider survey
to the Pediatric Orthopaedic Society of North America (POSNA) for critical
review by its evidence-based practice committee. Once approved, the
survey was sent by POSNA administrators via email to the membership.
Responseswere collected fromMay to July 2023,with one reminder email.
Data capture and analysis

Deidentified responses for both surveys were collected and analyzed
using Research Electronic Data Capture (REDCap) [30,31]. The provider
survey did not require identifying information. Emotion dysregulation was
evaluated in the parent/caregiver survey using the Emotion Dysregulation
Inventory (EDI), which is a questionnaire answered by caregivers designed
to capture emotional distress and problems with emotion regulation
[32–34]. The formasks the caregiver to rate howmuchof a problemcertain
key behaviors or expressions of emotion are for the individual (e.g., “has
explosive outbursts,” “cries or stays angry for 5 min or longer,” and “has
trouble calming him/herself down”). The following scale is used—not at all
¼ 0, mild¼ 1, moderate¼ 2, severe¼ 3, very severe¼ 4—to produce raw
scores that are converted to t-scores using validated conversion tables,
where scores >1 standard deviation above the general population norms
are considered clinically elevated emotion dysregulation. Subgroup anal-
ysis was performed comparing patients with positive (clinically elevated)
emotional dysregulation scores (indicating higher than average emotional
distress) with those with negative scores. Descriptive statistics were
calculated within REDCap, and the Mann–Whitney U test for statistical
significance in nonparametric data was used to compare subgroups.

Results

Parent/caregiver survey results

In total, 805 unique recruitment emails were sent, 210 parents/
caregivers were confirmed to have received the link (i.e., clicked on the
link, responded to email, or answered phone call), and 83 provided
complete responses. Mean patient age was 12 years (range: 4-25, 9 pa-
tients were >18 years of age), and 77% were male and23% female
(assigned at birth). The patient sample was 77% White, 18% Hispanic/
Latinx, 11% Black, 6% Asian or Pacific Islander, <1% Native American/
American Indian, and <1% other (multiple answers allowed). Using the
EDI, respondents reported clinically elevated reactivity and dysphoria
scores for their children in 35% and 40% of cases, respectively. Comorbid
conditions included anxiety disorder (42%), gastrointestinal problems
(39%), attention disorder (36%), disrupted sleep or sleep disorder (30%),
and issues with eating (22%). Additional details on the patient sample
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are provided in Table 1. Ninety-eight percent of the respondents were
parents and 2% were grandparents, with all of them being the healthcare
decision-maker for the patient.

Patients had regular annual visits with an orthopaedic provider in
43% of cases, with 23% of patients visiting orthopaedics two or more
times per year; 34% of patients had no regular or recurring visits to an
orthopaedic provider. Patients saw a physical, occupational, or behav-
ioral therapist on a weekly basis in 63% of cases, with 22% having no
regular therapy visits and 16% having therapy visits on a monthly or
yearly basis. Patients commonly visited orthopaedics for follow-up visits
(73%), new patient appointments (34%), and for a surgery or procedure
Table 1.
Autistic patients from parent/caregiver survey, n ¼ 83.

Characteristic N (%)

Age (years, range) 11.78
(4–25)

Sex assigned at birth (n ¼ 82)

Male 63 (76.8%)

Female 19 (23.2%)

Race/ethnicity*

White 64 (77.1%)

Hispanic or Latinx 15 (18.1%)

Black 9 (10.8%)
Asian or Pacific Islander 5 (6.0%)

Highest level of education

No formal education/schooling completed 20 (24.1%)

Elementary school (grades 1-5) 26 (31.3%)

Middle school (grades 6-8) 17 (20.5%)

High school (grades 9-12) 17 (20.5%)

Some college with no degree 1 (1.2%)

Associate's degree 1 (1.2%)

Trade/technical/vocational training 1 (1.2%)

Health insurance*

Private insurance from employer 55 (66.3%)

State health plan/Medicaid 51 (61.4%)

Private insurance from an exchange (such as healthcare.gov) 6 (7.2%)

Civilian Health and Medical Program from Veterans Affairs
(CHAMPVA)

1 (1.2%)

Children's Health Insurance Program 1 (1.2%)

Unsure 1 (1.2%)

Other 6 (7.2%)

Comorbid conditions*

Anxiety or generalized anxiety disorder 35 (42.2%)

Gastrointestinal problems 32 (38.6%)

Attention-deficit hyperactive disorder or attention deficit disorder 30 (36.1%)

Disrupted sleep or sleep disorder 25 (30.1%)

Feeding problems or issues with eating 18 (21.7%)

Epilepsy 15 (18.1%)

Depression or depressive disorder 11 (13.3%)

Cerebral palsy 7 (8.4%)

Obsessive compulsive disorder 6 (7.2%)

Down syndrome (Trisomy 21) 3 (3.6%)

Bipolar disorder 1 (1.2%)

Schizophrenia 0 (0%)

* ¼multiple responses allowed.
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(28%). The most common indications were pain in their limbs and/or
joints (35%), muscle weakness (34%), difficulty walking or limping
(28%), and injuries from sports or accidents (24%).

Factors affecting autistic patient experience

Parents/caregivers generally reported that their child was not anxious
prior to the visit (58% calm; 17% mostly calm; 11% neutral, 8% quite a
bit anxious, 6% very anxious), becoming slightly more anxious during the
visit (31% calm; 30% mostly calm; 18% neutral, 13% quite a bit anxious,
7% very anxious). Parents/caregivers reported that the patient had
trouble with their emotions during the visit in 43% of cases. In addition,
46% reported that it was moderately or very difficult for the patient to
communicate with members of the team.

As for specific aspects of the visit that may have caused anxiety or
worry, the most impactful situations included blood draws (49% of pa-
tients beyond neutral anxiety level), loud/unfamiliar noises (42%), get-
ting imaging (38%), casting (35%), cast removal with a cast saw (34%),
brace fitting (33%), and wearing clinic/hospital gown or shorts (29%).
Several of these experiences were common occurrences among patients:
loud/unfamiliar noises (61 of 75 respondents who answered this ques-
tion experienced this situation, 81%), imaging (59/77, 77%), wearing a
clinic/hospital gown or shorts (54/78, 69%), brace fitting (46/75, 61%),
and blood draws (42/76, 55%). Fig. 1 shows average anxiety level for
selected clinical situations, and Fig. 2 shows the percent of patients who
reported at greater than neutral anxiety level by clinical visit situation.

In the subgroup analysis using EDI scores, there was no significant
difference in anxiety levels between those with a positive emotional
dysregulation score on the EDI and those with a negative score across the
clinical scenarios. Anxiety levels were significantly higher for patients
who did not have regular visits to orthopaedic providers during the
following clinical scenarios (scale from 0 to 4, with 0 being “calm, not
anxious” and 4 being “very, very anxious”): waiting in the exam room
(median: 2.5 vs 1, P ¼ .029), wearing a brace/orthotic (3 vs 1, P ¼ .010),
unusual/unexpected smells (2 vs 1, P ¼ .029), bright rooms (2 vs 1, P ¼
.025), and rooms that were too cold or too warm (2 vs 1, P ¼ .005).

Parent/caregiver free responses

Parents/caregivers commonly noted that purposeful eye contact with
the patient themselves, explanations in advance of any transitions or
movements, providers watching for known cues of discomfort, and use of
iPads or other technology were all helpful for improving patient comfort.
Many parents/caregivers made mention of bringing their own toys or
tablets to help reduce anxiety.

Parents/caregivers noted several communication and environmental
challenges. Instances where the provider seemed rushed, providers
speaking only to parents, and staff seeming untrained in working with
autistic patients led to poorer experiences. Additionally, failing to
adequately prepare patients for different parts of their visit (e.g., exams,
casting, imaging) contributed to higher anxiety levels. Regarding the clinic
environment, unpredictable wait times, busy waiting rooms, and anxiety
regarding the physical exam heightened the strain on autistic patients.

Orthopaedic provider survey results

In total, 61 orthopaedic surgeons responded. Most respondents had
been in practice for 15þ years (59%), worked in an academic hospital
(82%), and cared for pediatric patients only (90%). The most common
subspecialties included trauma (61%), lower extremity/foot and ankle
(51%), general/no subspecialty (41%), spine (38%), and neurologic
conditions (36%). One-third of respondents indicated they specialized in
caring for patients with ASD. Additional demographic information for the
providers is summarized in Table 2.

On average, respondents estimated that 11% of their monthly patient
panel has ASD. The majority of providers reported being aware of an ASD

http://healthcare.gov


Figure 1. Average anxiety level by clinical visit situation, reported by caregivers.

Figure 2. Percentage of patients reported at greater than neutral anxiety level by clinical visit situation, reported by caregivers.
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diagnosis in their patients some (48%) or most (40%) of the time; 71%
reported the electronic medical record does not notify them a patient has
ASD.

Perspectives on visits with autistic patients

Situations that providers perceived to make autistic patients feel more
anxious than nonautistic patients included cast removal (80% of re-
spondents), loud/unexpected sounds (77%), imaging (70%), the physical
exam (62%), and cast application (58%) (Fig. 3). The most common
accommodations in place were assistance of child life specialists (53%),
ear plugs/headphones (51%), games/toys (49%), tablets/smartphones
(33%), and sensory devices (25%); 18% reported no accommodations.
Most providers changed their approach to visits with autistic patients,
including discussions with parent/caregiver about patient's preferences
(66%), more time in the clinic room (54%), discussions with patients
about preferences (46%), and a more focused physical exam (34%).
4

Providers reported that both autistic and nonautistic patients
struggle with their emotions/behaviors in at least some visits, but only
autistic patients were reported to struggle in most visits (24% of
providers). Specifically, providers reported that anxiety (85% of re-
spondents), fear (67%), impulsiveness (60%), uncertainty (42%), and
nonverbal communication (38%) have been the most challenging for
autistic patients to manage during visits. Strategies for managing
autistic patients with behavior/emotional control challenges included
behavioral-based strategies (55%), parent training/education (43%),
technology (35%), pictures/visual aids (31%), and sensory processing
integration (22%).

Provider free responses

Providers stressed the heterogeneity of their patients with ASD and
that there is no single approach or adjustment that works for everyone.
Involving parents/caregivers or child life specialists in aspects of the



Table 2.
Orthopaedic surgeons from provider survey, n ¼ 61.

Characteristic N (%)

Gender

Male 42 (68.9%)

Female 19 (31.1%)

Race/ethnicity* (n ¼ 59)

White 50 (84.7%)

Hispanic or Latinx 3 (5.1%)

Black 1 (1.7%)

Asian or Pacific Islander 5 (8.5%)

Other 1 (1.7%)

Prefer not to answer 2 (3.4%)

Years of practice (postresidency)

<5 years 6 (9.8%)

5–10 years 11 (18.0%)

10–15 years 8 (13.1%)

15þ years 36 (59.0%)

Patient population (n ¼ 60)

Pediatrics only 54 (90.0%)

Adult only 0 (0%)

Pediatrics and adults 6 (10.0%)

Specialize in the care of autistic patients

Yes 20 (32.8%)

No 41 (67.2%)

Subspecialty*

Trauma 37 (60.7%)

Lower extremity/foot and ankle 31 (50.8%)

General/no subspecialty 25 (41.0%)

Spine 23 (37.7%)

Neurologic conditions 22 (36.1%)

Sports medicine 10 (16.4%)

Upper extremity 7 (11.5%)

Joint/arthritis 3 (4.9%)

Oncology/cancer 2 (3.3%)

Other 5 (8.2%)

Practice setting*

Academic hospital 50 (82.0%)

Community hospital 10 (16.4%)

Multispecialty group practice 5 (8.2%)

Urban solo practice 1 (1.6%)

Other 1 (1.6%)

* ¼multiple responses allowed.
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visit that may be more uncomfortable (i.e., physical exam, casting/
bracing) can be helpful. Many providers stressed the need for changing
their typical approach to visits to accommodate patient preferences
once known and providing different levels of patient-specific friendly
gestures. The most commonly cited part of the visit autistic patients
enjoyed the most was when it was time to leave the clinic. Patients
most disliked situations that made them feel anxious and providers also
noted that discussions about needing surgery were difficult for
patients.
5

Discussion

This survey of parents/caregivers and orthopaedic providers of
autistic patients showed that many clinical situations more common in
orthopaedics may induce anxiety in autistic patients—casting and
bracing, imaging, and the orthopaedic physical exam. Other situations
not unique to orthopaedics, including blood draws and busy waiting
rooms, were also disruptive to autistic patients. Providers often make
accommodations for autistic patients’ preferences, though responses for
how to do so were variable.

According to parents/caregivers, clinical scenarios with high sensory
demands led to the most severe anxiety in autistic patients in the quan-
titative portion of the survey, whereas communication difficulties bore
high importance in the free responses. To accommodate autistic patients,
orthopaedic practices can prioritize interventions targeting the sensory
demands of cast removal with cast saws, brace fitting, radiologic imag-
ing, and donning gowns/shorts for the exam. Patients without regular
orthopaedic visits were more anxious in the clinic than those who have
regular visits with regard to waiting in exam rooms, amount of light,
specific smells, and room temperature. This finding underscores the
importance of preparing new patients for their clinical encounter with
descriptive/instructional materials and setting expectations for the visit.
Nearly half of patients reported having difficulty communicating with
their care team, making efforts to improve communication and situa-
tional awareness with autistic patients an important goal for orthopaedic
practices.

Similar to parents/caregivers, orthopaedic providers reported cast
removal, loud/unexpected noises, imaging, and the physical exam made
autistic patients feel anxious. Notably, accommodations for autistic pa-
tients were varied and not always available clinic wide. More advanced
accommodations, such as having behavioral-based interventions or child
life specialists, may be difficult for all clinics to implement. However,
clinics should be equipped with a basic set of accommodations for
autistic patients. Reasonable low-cost options include investments in
parent training/education, pictures/visual aids, and technology for pa-
tient use. With time to leave being the favorite part of the visit for autistic
patients, orthopaedic clinics should strive to have prompt rooming and
clear expectations for what the steps of the visit will entail. While it may
not be feasible to fully accommodate each patient's individual needs,
awareness of pain points noted in our study can help inform a clinic-wide
plan that can benefit many autistic patients.

Orthopaedic practices can utilize existing interventions from other
specialties to improve experience. For blood draws, orthopaedics clinics
could use social stories or other descriptive/instructional materials about
blood draws, written schedules and instructions, and distraction methods
[35–37]. Separate, soothing sensory spaces, improving wait-time esti-
mates, and visual schedules for autistic patients can assist with busy/loud
waiting rooms [1,37]. Interventions to reduce patient anxiety in ortho-
paedics for allcomers could also help in autistic patients. The use of
virtual reality and other visual technologies has been effective in
reducing anxiety in pediatric procedural settings, including cast room
procedures [38,39]. Instructional videos, social stories, and calming
audio therapies have also shown improved patient satisfaction with
casting [40]. Similar strategies can be extended to the physical exam and
while getting imaging. However, these interventions have not been
studied in autistic patients, so feasibility studies to assess how autistic
patients may tolerate such strategies should be pursued.

This study has limitations. Since we surveyed the parents/caregivers
and providers of autistic patients, we were not able to receive direct
feedback from patients themselves. Although this is common practice in
pediatric populations, we recognize the importance of including the
voices of autistic patients themselves, which should be a focus of future
projects. The overall parent/caregiver survey response rate was 10%,
which limits our study's representation of the entire patient sample—this
possibly reflects limitations in using email-first contact methods and
accurate email documentation in medical records. Response rate of those



Figure 3. Situations that make autistic patients feel more anxious than nonautistic patients, by percent of providers who agreed.
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confirmed to have received the survey was 40%. Our parent/caregiver
participant sample was recruited from a single institution, which may
limit the generalizability of our results to other institutions where fewer
or greater resources may be available. We did not survey a control group
of nonautistic patients for comparison as our objective was to perform a
scoping analysis of how autistic patients experience orthopaedic care to
both bring attention to this issue and identify preliminary areas for
improvement. Finally, since our surveys required respondents to answer
based on past experiences, our study may be limited by recall bias.

Through surveys of autistic patients’ parents/caregivers and ortho-
paedic providers, this study identified the aspects of orthopaedic care
that are perceived to be the most impactful for autistic patients. Ortho-
paedic practices looking to improve autistic patient experience can pri-
oritize interventions that lower the sensory demands in clinic. While
orthopaedists are broadly cognizant of the challenges autistic patients
face during visits, improved awareness and accommodations are neces-
sary. Future studies should include focus groups of autistic patients and
their caregivers to further explore challenges with orthopaedic visits and
potential solutions.

Additional links

� CDC: Data and Statistics on Autism Spectrum Disorder
� CDC: Information on Autism Spectrum Disorder for Healthcare
Providers

� Association for Autism and Neurodiversity
� Autistic Society
� British Journal of Hospital Medicine: Autistic SPACE: a novel fra
mework for meeting the needs of autistic people in healthcare settings
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