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ABSTRACT 

OBJECTIVE: We conducted a scoping review of interventions de
signed to improve the health care experiences of autistic individuals 
and assessed the methodology and outcomes used to evaluate them.
METHODS: Literature from January 2005 to October 2020 was 
searched using PubMed, Excerpta Medica dataBASE 
(EMBASE), Cumulated Index to Nursing and Allied Health 
Literature (CINAHL), PsycINFO as well as hand searching. 
Studies included described an intervention for autistic individuals 
in inpatient or outpatient settings and evaluated the intervention 
using standardized methodology. Results were exported to 
Covidence software. Ten reviewers completed abstract screening, 
full text review, and then systematic data extraction of the re
maining articles. Two reviewers evaluated each article at each 
stage, with a third reviewer arbitrating differences.
RESULTS: A total of 38 studies, including three randomized 
controlled trials (RCTs) were included. Twenty-six (68%) took 

place in dental, psychiatric, or procedural settings. Interventions 
primarily focused on visit preparation and comprehensive care 
plans or pathways (N = 29, 76%). The most frequent outcome was 
procedural compliance (N = 15), followed by intervention accept
ability (N = 7) and parent satisfaction (N = 6). Two studies involved 
autistic individuals and caregivers in study design, and no studies 
assessed racial/ethnic diversity on intervention impact.
CONCLUSIONS: Well-designed evaluations of interventions to 
support autistic individuals in pediatric health care settings are 
limited. There is a need to conduct large multi-site intervention 
implementation studies.
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What this Scoping Review Adds 

– Identifies studies that assess interventions aimed to im
prove the health care experiences of autistic individuals.

– Identifies studies with a clear methodology and 
quantifiable outcomes.

– Includes all inpatient and outpatient pediatric health 
care settings.

How to Use this Scoping Review 

– Advocate for more rigorous intervention im
plementation research endeavors.

– Recognize the need to adapt health care settings for 
autistic individuals.

– Identify ways to improve the health care experiences 
of autistic individuals in one’s own setting.
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BACKGROUND
Autism Spectrum Disorder (ASD) currently affects one in 
36 children.1 Approximately 70% of autistic individuals 
have co-occurring health conditions that include neuro
logical, gastrointestinal, respiratory and psychiatric is
sues2–5 resulting in increased health care utilization across 
inpatient, outpatient, psychiatric and emergency depart
ment settings.4,6,7 Further, rates of hospitalization for 
autistic children have risen more than for typical peers 
and exceed rates for children with other neurodevelop
mental disorders including intellectual disability, Down 
syndrome and cerebral palsy.8,9 Increased admission for 
autistic patients has largely been explained by the high 
rates of comorbid mental and behavioral health challenges 
in this population coupled with scarce outpatient resource 
availability. Length of stay in all settings for autistic 
children is significantly longer when compared with ty
pical peers, possibly due to a high number of co-occurring 
conditions or difficulty in delivering care.8

Given the higher rates of co-occurring conditions and 
health care utilization, combined with care disparities, unmet 
health care needs, and marginalization within medical set
tings, it follows that there is overall higher morbidity and 
mortality for autistic individuals.10,11 Autistic individuals have 
been shown to exhibit decreased access to quality health care 
and even greater health inequities when compared to patients 
with other developmental-behavioral conditions or special 
health care needs.7,12–14 This has been presumed a con
sequence of the challenges that medical environments present 
such as sensory triggers like loud noises, bright lights and 
aversive touch; frequent and unpredictable change to routine 
with variable wait times and unexpected tests and treatments; 
communication challenges; and a high level of uncomfortable 
social demands and anxiety with frequently changing staff. 
These difficulties can lead to challenging behaviors that may 
result in incomplete procedures, restraint, higher rates of 
missed appointments and forgone care. In fact, in September 
2023, the National Institute on Minority Health and Health 
Disparities (NIMHD) formally designated individuals with 
disabilities, including autism, as a population experiencing 
health care disparities for National Institutes of Health (NIH) 
research.15

There has been a growing interest across a range of 
health care settings in improving access to quality care by 
reducing these barriers. Many interventions have focused 
on broadening caregiver training,16–19 providing more 
visit preparation and support,20,21 and modifying en
vironmental demands,22–26 along with system changes 
that depend on the strength of multidisciplinary colla
borative teams.27 However, the evaluation of most inter
ventions is limited. Two recent reviews, one scoping 
review and one systematic review, examining interven
tions to reduce barriers to health care access for autistic 
individuals identified a limited number of studies (N = 23 
and 31 respectively).6,10 Many of the studies included in 
these reviews lacked quantifiable outcomes or specific 
details regarding a given intervention’s delivery or effi
cacy, or lacked empirical data.6,10 Neither review in
cluded a substantial number of essential health care and 

mental health settings frequented by autistic patients, ei
ther excluding dental, perioperative and/or mental health 
settings and thus potentially missing important data from 
these areas. Including mental and behavioral health care 
settings is particularly important and timely given rising 
suicide rates among US adolescents including those with 
autism. In addition, limited space in inpatient and out
patient mental health treatment programs means autistic 
youth are frequently cared for in emergency rooms or 
other acute or inpatient environments that are often un
prepared to meet their needs but remain the safety net for 
families, making barriers to care in these settings espe
cially important to understand and address.28,29

Therefore, the present study undertook a scoping review of 
the literature on interventions designed to improve the 
health care experiences for autistic individuals to 1) determine 
the extent of available research 2) assess which medical set
tings are represented in the literature, 3) identify the meth
odologies used and 4) assess the adequacy of the current 
literature to summarize the state of the art in this area, as well 
as identify any existing gaps. Given that the evidence re
garding interventions to improve health care of autistic in
dividuals is broad and ill-defined, this team determined that a 
scoping review was most appropriate to address our aims. 
Scoping reviews support a defined investigative process in 
which the body of literature on a given topic is still emerging 
and without a specific question typically necessary to conduct 
a systematic review.30 Our work was driven by the following 
question: Are there studies that have utilized sound research 
methodology and measurable outcomes in order to evaluate 
the effectiveness of interventions to promote optimization of 
health care experiences of autistic children and/or adults? 
Unlike prior reviews, we included all potential health care 
settings (dental, psychiatric, perioperative, procedural, emer
gency departments, inpatient and outpatient settings) to ensure 
we captured the complete landscape of interventions across all 
health care settings. This review is critical to assess the current 
evidence supporting practice for facilitating and bettering care 
for autistic individuals so that gaps can be clearly elucidated 
and a sound research agenda may be developed to inform 
operationalization of findings.

METHODS

STUDY DESIGN

This scoping review was developed in accordance with 
the methodology and guidance developed by the Joanna 
Briggs Institute31 and followed the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses exten
sion for Scoping Reviews (PRISMA-ScR) checklist to 
report the study rationale, methodology, results, and dis
cussion.32

SEARCH STRATEGY AND INFORMATION SOURCES

Literature from January 2005 to August 2023 was re
viewed via a search conducted by a medical librarian, 
using PubMed, EMBASE, CINAHL, and PsycINFO. 
Hand searching was also utilized to capture new, relevant 
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publications. The medical librarian and authors identified 
keywords that included but were not limited to “barrier*,” 
“strategies,” “checklist*,” “tool kit,” “quality improve
ment,” “time to care,” “care quality,” and “readmission.” 
Search strategies for all databases are available in the 
Appendix. January 2005 was used as a cut-off date for 
results to ensure the papers identified were reasonably 
current. The searches were limited to English-language 
articles. Results were deduplicated in EndNote, then ex
ported to Covidence review software for screening by the 
team. In order to identify any additional relevant studies 
that may have been omitted from our electronic search, 
the reference list of the two most recent published re
views,6,10 including articles that were included in their 
final results, were hand searched to determine if they were 
suitable for inclusion.

INCLUSION AND EXCLUSION CRITERIA

Studies were considered for inclusion if they described a 
specific intervention designed to improve the health care 
experience for an autistic child or adult and included an 
evaluation of the intervention where data were collected, 
and results were reported. Interventions could target a 
number of different parties including autistic children or 
adults, parents and caregivers, staff, and providers but 
also system change. Interventions needed to occur within 
health care and/or mental health settings so any inter
vention occurring in educational settings was excluded. 
We only included manuscripts that were published in a 
peer-reviewed journal and were written in English. 
Studies that simply described a problem or interventions 
without any assessment using standard, accepted research 
methodologies were excluded. Case reports, dissertations 
and theses, and studies of treatments for ASD and co- 
occurring conditions associated with ASD were excluded 
as well as interventions designed to improve screening 
and diagnosis and provider knowledge of ASD.

SELECTION OF SOURCES OF EVIDENCE

Ten reviewers completed the data extraction beginning at 
the level of title and abstract screening, progressing to full 
text review, followed by data extraction. Two members of 
the research team (LW and CCW) a priori developed a data 
abstraction tool that included the following variables that 
were extracted from articles that were included: author, 
title, year of publication, country, study design, type of 
intervention, setting, participants, number and age range of 
participants, primary outcome, and whether there was a 
positive or negative effect. Secondary outcomes and re
levant data (participants involved and effect of the sec
ondary outcome) were also abstracted if present. The study 
design variable was defined a priori and the extraction was 
mapped to the potential choices (i.e. RCT, descriptive 
study, survey research, etc). Once extraction had occurred, 
the type of intervention and primary outcome variables 
were then grouped into categories that were defined based 
on the common results that had arisen within these cate
gories. All papers at each stage of the process were re
viewed by two members of the team. Any disagreements in 

ratings by the pair underwent assessment by a third re
viewer. The team met regularly to resolve any variance 
between reviewers, and the team coded numerous pub
lications together to ensure consistency in the application 
of inclusion and exclusion criteria amongst reviewers. 
Inclusion criteria and the data abstraction form were ad
justed in an iterative process to ensure the final studies 
included in the review represented a comprehensive over
view of the existing literature that focused on intervention 
studies, included an evaluation using standard accepted 
research methodology and reflected the intended popula
tion, concept and context of the study.

RESULTS

Figure is a PRISMA flow diagram that outlines study 
selection. Of the initial 9898 results, 307 met criteria for 
full text review. Of those, 83 were included for data ex
traction. Thirty-seven of these papers did not meet in
clusion criteria. An additional three papers were added 
after a review of the publications included in prior re
views on this topic6,10 resulting in a total of 49 papers 
evaluated for the final analysis (included references in this 
scoping review are indicated by an asterisk in our re
ference list; Table 1).18–21,25,33–76

SETTING

Of the 49 papers included, the majority (N = 34, 69.4%) 
were completed in the United States with the remaining 
research primarily coming from Canada and the 
UK (Table 2). Outpatient dental settings were the most 
common site where studies were conducted (N = 17, 
34.7%) followed by inpatient procedural settings, such as 
the operating room, (N = 11, 22.4%) followed by inpatient 
psychiatric settings (N = 6, 12.2%). Eighteen (36.7%) 
were completed in inpatient pediatric settings (including 
pediatric emergency department and procedural/surgical 
settings) and 31 (63.3%) in outpatient or pediatric 
specialty settings.

TYPE OF INTERVENTIONS

Half of the interventions targeted visit preparation and 
support in advance of or during an encounter (N = 26, 
53.0%). Interventions of this nature used a range of ac
commodations to support autistic individuals cope more 
effectively with health care encounters and medical pro
cedures. These interventions typically involved: 1) de
sensitization programs that occurred in advance of a 
procedure or visit and allowed for practice of procedures, 
familiarity with materials, and graduated exposure, 2) use 
of social stories and visual schedules during the en
counter, 3) picture exchange systems and other commu
nication devices during the encounter, 4) behavioral 
techniques such as reinforcement schedules and estab
lishing a hierarchy of tasks either before or during the 
encounter, 5) psychoeducation about procedures and 
visits before the encounter, 6) media interventions such as 
the use of an iPad and texting to reduce wait time, and 7) 
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sensory regulation tools and distraction materials for use 
during an encounter.

The next most common type of intervention was the 
development of a comprehensive care plan or clinical 
pathway (N = 12, 24.5%). Comprehensive care pathways 
were primarily used in surgical and psychiatric settings 
and involved a systems approach, involving the co
ordination of care amongst many disciplines including 
child life, nursing, and medical professionals. Care path
ways often involved pre-visit planning, team discussion, 
environmental and scheduling modifications such as ad
justing the time of day for procedures or hospital arrival 
time and accommodative interventions to help the child 
cope with the procedure, visit or hospitalization more 
effectively. One study evaluated hospital wide interven
tions that involved multiple departments and professionals 
across the health care system, such as having specialized 

coordinators, online nursing training across patient care 
units or utilization of individualized care plans across the 
health care system.

The third most common intervention was staff educa
tion and training (N = 8, 16.3%) on characteristics and 
specific challenges for autistic individuals in health care 
settings, the use of toolkits specifically designed for au
tistic patients, development of care plans, and/or mana
ging complex behaviors. Most staff educational programs 
were didactic in nature, some were conducted online 
while others were instructor led. Educational interven
tions varied in intensity, with two studies providing be
tween nine and 18 hours of material, versus others that 
were limited to 15 minutes to 1 hour (range: 15 minutes to 
18 hours of training).

Three studies (N = 3, 6.1%) incorporated systems 
changes and all three evaluated tailored inpatient units for 

Figure. Modified PRISMA flow diagram for scoping review. *Reasons for exclusion at full text level: No clear outcome, n = 85; No full text 
available, n = 40; No clear study design, n = 38; Review article only, n = 16; No clear intervention, n = 12; Wrong patient population, n = 9; 
Wrong setting, n = 3; Letters to the Editor, n = 2; Consensus paper, n = 1; Dissertation, n = 1; Duplicate, n = 1. PRISMA indicates preferred 
reporting items for systematic reviews and meta-analyses.
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autistic individuals, one in an inpatient medical setting 
and two in an inpatient psychiatric setting.

SUBJECTS

While a total of 49 papers were included, six studies as
sessed more than one outcome that employed a different 
methodology or subject population (N = 55) (Table 3). 
The subjects of the majority of studies were autistic 
children and/or adults (N = 33, 60%) with the remainder 

of studies distributed between the subjects as health care 
providers (N = 13, 23.6%) or parents and caregivers 
(N = 9, 16.4%). A total of eight studies had a sample size 
greater than 100 (14.5%) and 17 studies (31%) had 
sample sizes of less than 20 participants. In one study, 
hospital discharge records of 6618 children across five 
hospitals were assessed. Twelve studies included in
dividuals with developmental delay/intellectual disability 
in addition to autism.

Table 2. Study Characteristics N = 49 

Variable Findings N (%)

Country of study N = 49
US 34 (69.4%)
UK and Europe 6 (12.2%)
Canada 4 (8.2%)
Other 5 (10.2%)

Setting N = 49
Dental 17 (34.7%)
Procedural/Surgical 11 (22.4%)
Psychiatry 6 (12.2%)
Outpatient Specialty Clinics and Primary Care 7 (14.3%)
Inpatient pediatrics 5 (10.2%)
Emergency Department 2 (4.1%)
Medical School 1 (2.0%)

Type of Study N = 49
Descriptive Study (e.g., chart review, cohort studies, etc.) 23 (47%)
Survey 8 (16.3%)
Randomized trial or crossover design 6 (12.2%)
Mixed Methods 4 (8.2%)
Quasi-Experimental 1 (2.0%)
Cross-sectional study 3 (6.1%)
Case-Control 2 (4.1%)
QI 1 (2.0%)
Focus Group or Qualitative assessment 1 (2.0%)

Type of Intervention N = 49
Visit preparation and support 26 (53.0%)
Comprehensive care plan or pathway 12 (24.5%)
Staff education and training 8 (16.3%)
System change 3 (6.1%)

QI indicates quality improvement.

Table 3. Study Subjects and Outcomes 

Subjects N = 55 (%)

Autistic Children and/or Adults 33 (60%)
Health care providers/staff/students 13 (23.6%)
Parents and caregivers 9 (16.4%)

Number of Subjects N = 55 (%)
Studies with ≤ 20 17 (31%)
Studies 21–100 27 (49%)
Studies between 101 and 200 8 (14.5%)
Studies  >  200 3 (5.5%)

Primary and Secondary Outcomes N = 55 (%)
Compliance with procedures 22 (40.0%)
Address problem behaviors 8 (14.5%)
Parent satisfaction 7 (12.7%)
Staff knowledge, confidence and/or attitudes 7 (12.7%)
Acceptance and feasibility of intervention 6 (10.9%)
Staff satisfaction 4 (7.3%)
Organizational change 1 (1.8%)

Study Effect N = 55 (%)
Positive 51 (92.7%)
Mixed 2 (3.6%)
No effect 2 (3.6%)

(N = 55 as six studies had a secondary set of subjects and outcomes).
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STUDY TYPE

The most common study methodology was descriptive, 
(N = 23, 47%) including observational studies, chart reviews 
and cohort studies, followed by survey research (N = 8, 
16.3%). Mixed method, case-control, quality improvement, 
qualitative or focus group and cross-sectional study metho
dology were each utilized in four or fewer studies. There were 
a total of 6 studies that were either randomized controlled 
trials (RCTs) or utilized a crossover design (N = 6, 12.2%).

OUTCOMES

The most common outcome assessed was procedural 
compliance (N = 22, 40.0%) as a binary variable (yes/no). 
Of the 22 studies that assessed procedural compliance, 15 
were completed in dental settings (68.2%) and three 
(15%) were related to completing MRI scans. Some stu
dies also measured the number of steps needed to com
plete a procedure or the time to completion.

Remaining outcomes assessed in eight or less studies 
included reduction in problem behaviors, acceptance and 
feasibility of the intervention, staff and parent satisfaction, 
changes in staff knowledge, confidence and attitudes, and 
large organizational change. Behaviors, staff and parent 
satisfaction, and changes in knowledge, confidence and 
attitudes were often measured via researcher-created tools 
(“Behavior Observation Tool”) or pre-post course eva
luation surveys and, rarely, by utilizing existing standar
dized measures.

A total of five studies assessed the impact of interven
tions on length of stay and the use of restraints. Three of 
these studies were in psychiatric settings (60%) and two 
were conducted at the same psychiatric setting. The study 
with the largest number of participants reported that au
tistic children with a high level of medical illness severity 
(determined by the admission severity of illness score, 
ASOI), who were treated at hospitals without tailored 
programs for children with autism and other neurodeve
lopmental disorders, had 38% longer stays, 42% total 
higher costs, and 10% higher costs per day than children 
without autism who were treated at those hospitals.

All six RCTs or crossover trials were conducted in a 
pediatric outpatient setting, four in the dental setting 
(66.7%), one in a radiology setting evaluating the use of a 
visual schedule/support system or electronic media to 
assist autistic children in completing visits, and one in an 
outpatient setting evaluating the use of aromatherapy to 
improve medical exam anxiety. All assessed an inter
vention that provided visit preparation and support, with 
two being electronic visual supports, one being a visual 
support schedule not in electronic format, two being 
sensory adaptations to the environment, and one being 
aromatherapy. Most of the studies involved less than 50 
individuals (range 14–44), with two studies enrolling 80 
and 162 autistic children, respectively. Half of the studies’ 
outcome was compliance with a procedure, while the 
other half assessed reduction of problem behaviors. Five 
of six reported a positive effect. The aromatherapy 

intervention did not have an effect on patient anxiety. All 
six RCTs attempted to objectively measure patient dis
tress via either heart rate and blood pressure (three stu
dies) or electrodermal conductance (three studies). 
Additionally, five RCTs utilized at least one standardized 
caregiver or provider completed rating scale to quantify 
behavior, stress, and/or anxiety, though no single scale 
was consistently used across studies.

DISCUSSION

This scoping review investigated interventions designed 
to optimize the care of people with autism in health care 
settings. The large number of articles excluded over the 
course of the review process suggests that, while ac
commodating and supporting autistic individuals in 
health care settings is of high need and relevance, rigorous 
methodologies to evaluate these interventions is lacking. 
Smaller numbers of studies were identified in the two 
most recent reviews by Kouo6 in 2019 who identified 23 
relevant papers and Walsh10 in 2020 finding 31 manu
scripts. Of note, when comparing our results to these re
views, only nine papers within either review overlapped 
with those in our study and only two papers were included 
in all three reviews. This may reflect different definitions 
of the study population, exclusion of certain settings, the 
concept being searched or the context/driving questions 
for the scoping review. Additionally, six papers that were 
included within our review were published after the 
Walsh review was completed and seven were included 
after the completion of the Kouo review. Even with this 
variation, findings were similar in terms of the breadth of 
available research.

Overall, included studies had limited methodological rigor 
and small sample sizes with only six studies using a rando
mized controlled trial or crossover design. Kouo similarly 
found only 12 of 23 studies reviewed utilized a research de
sign, while the remainder of the articles simply described 
recommendations.6 Walsh and colleagues10 also found most 
studies were quasi-randomized controlled trials or pre-posttest 
knowledge assessments (51.6%) and single-subject research 
such as changing criterion design (32.3%).

The majority of studies were conducted in dental or 
procedural settings, with limited representation from in
patient hospital or emergency settings. Notably, the cur
rent mental health crisis has led to increased rates of 
behavioral health concerns, requiring a higher level of 
care among autistic individuals resulting in boarding in 
emergency departments and pediatric inpatient units while 
awaiting psychiatric placement.77 This amplifies the ur
gency for our call to address supports for this population 
in the inpatient and emergency room setting. Very few 
evaluated interventions that required an inter-professional 
or inter-departmental approach,20,45 with only one study 
assessing organizational change as an outcome.75

While variables such as satisfaction or acceptability 
may be appropriate for preliminary, proof of concept 
studies, they are often insufficient evidence of the efficacy 
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of an intervention. In our review, a few analyses utilized 
behavioral or emotional rating scales to quantify distress 
in patients. However, the tools chosen were more likely to 
be investigator designed rather than standardized instru
ments and no standard rating scale was used consistently 
across studies.45,49,50,54,55,61,63 Of note, all of the studies 
using RCT or crossover design attempted to quantify 
behavioral or emotional distress via physiologic mea
sures, either via electrodermal conductance or heart rate 
and blood pressure.36,46,50,52,54,69 Objective measures 
such as time to completion of an exam or procedure, use 
of restraints, use of anxiolysis, and/or length of stay, were 
assessed in only six studies, and three of those were in an 
inpatient psychiatric setting.20,37,43,50,59

There were some significant omissions from most in
cluded studies. Only two studies included autistic in
dividuals and family members in the development and 
evaluation of interventions.21,69 While a child’s chron
ological age may have restricted access to obtaining some 
patient feedback, the opinions and experiences of autistic 
individuals and their families in developing interventions 
was absent. No study examined the racial and ethnic 
characteristics of the study population or related potential 
inequities in delivering a study intervention. We find this 
relevant given the findings from nine studies in a recent 
scoping review looking specifically at health disparities in 
autistic individuals, which suggested race as an important 
factor in decreased access to and quality of health care 
early in life.78 However, interventions targeting improved 
access and health care quality have not yet begun to 
consider the effectiveness of these interventions in the 
groups of individuals most at risk for adverse outcomes.

There were some limitations to our study. We utilized 
scoping review methodology, which is a relatively new 
concept that may have less consistency in data collection 
and analysis than longer standing systematic review 
methodologies. Given that scoping reviews are useful 
when seeking to ask broader questions and/or to sum
marize a literature base that may demonstrate significant 
heterogeneity, we felt this methodology was most ap
propriate to address our purpose. Some key articles may 
have been missed using our search strategy and the 
combination of key words chosen. We sought to mitigate 
this by working with a certified medical librarian with 
expertise in this area. Finally, we acknowledge publica
tion bias towards publication of positive results.

In conclusion, while there is evidence for potentially 
effective interventions to accommodate autistic patients in 
health care settings, there remains a lack of outcome 
measures to support their broad application at this time. 
This scoping review uncovers a need to conduct large- 
scale, multi-site, well-designed intervention implementa
tion research in this area. Researchers and clinicians de
veloping interventions need a shared framework for 
conducting implementation research that clearly defines 
subjects/populations, accounts for the range and spectrum 
of autistic traits and abilities, and highlights appropriate 
objectives and quantifiable outcome measures. Results of 
training initiatives must go beyond assessing acquired 

knowledge, satisfaction, and confidence and assess the 
impact on care and health. Autistic individuals and fa
milies must be partners in developing and testing inter
ventions, and we encourage racial and ethnic diversity in 
this research to ensure that recommended accommoda
tions are culturally informed and applicable across di
versity in all aspects. Lastly, we endorse a research 
agenda that targets improving care for autistic individuals 
at an institutional level including enhanced interprofes
sional communication, care pathways, interdisciplinary 
teams and greater provider with specialized training to 
provide care. These will be harder to evaluate but likely 
essential to best outcomes for autistic patients.
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