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Abstract

Current primary care models are inadequate for adults on the autism spectrum. The Center for Autism Services and Transition
(CAST) clinic was developed in 2014 using feedback from parents of adults on the autism spectrum and patient-centered
medical home principles. We evaluated the reach of CAST’s services. As of January 2021, 858 patients were seen in CAST.
Many continue to receive primary care from the CAST clinic. The program has undergone staffing changes but continues
to accept new patients. We have added services such as “happy visits,” pre-procedure videos, and telehealth visits. CAST
provides one example of how to improve primary care for adults on the autism spectrum. More research is needed to assess

the effectiveness of the CAST model.
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Around the world, approximately 1% of adults are on the
autism spectrum (Baxter et al., 2015; Brugha et al., 2011;
Dietz et al., 2020), and a large number of people on the
autism spectrum will be reaching adulthood over the next 5
to 10 years (Van Naarden Braun et al., 2015). The transition
to adulthood in general and from pediatric to adult health
care specifically are challenging for many young adults
(Bonnie et al., 2015). The legal changes that begin at age 18
such as only sharing medical information with the patient,
which are meant to protect a patient’s privacy, can also cre-
ate communication barriers for young people whose parents
are regularly involved in conversations about medical care,
and this is especially problematic for young people on the
autism spectrum (Cheak-Zamora & Teti, 2015). Addition-
ally, young adults on the autism spectrum have to navigate
disruption of support services upon exiting the school sys-
tem and changes in insurance eligibility that occur between
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the ages of 19 and 26, depending upon the health insurance
they have (Okumura et al., 2015).

Adults on the autism spectrum are less likely to receive
recommended preventive health care services and more
likely to report unmet medical needs or dissatisfaction with
their care than the general population (Nicolaidis et al.,
2013). They are also more likely to visit the emergency room
than the general population (Vohra et al., 2016), even if they
have regular visits with a PCP (Lunsky et al., 2012; Weiss
et al., 2018). This suggests that current primary care models
are not adequate for this population, which is concerning
because studies also suggest that adults on the autism spec-
trum also have higher rates of chronic medical conditions
than the general population (Brondino et al., 2019).

Little is known about what steps can be taken to address
this disparity in care. The barriers to care have been iden-
tified, with patient level barriers such as communication
skills, sensory sensitivity, information processing difficul-
ties and lack of healthcare self-management skills; provider
level barriers such as lack of knowledge about autism; and
system level barriers including availability of support and
accessibility of facilities (Nicolaidis et al., 2013; Raymaker
et al., 2017; Saqr et al., 2018). However, very little has been
published that directly addresses how to improve primary
care for adults on the autism spectrum or their transition to
adult health care. Models for providing care for children with
developmental disabilities, including autism, emphasize the
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importance of multidisciplinary specialist teams (Bolger
et al., 2017; Singh et al., 2019; Thibadeau et al., 2020),
which have not been consistently replicated in adult care
(Bolger et al., 2017; Thibadeau et al., 2020). In some cases,
generalists based in adult care settings have found strategies
to address the needs of adults with developmental disabili-
ties during their transition to adult care (Hart et al., 2019).
Detailed descriptions of how they are able to achieve this are
lacking in the literature.

Here we describe the development, implementation, and
evolution of the Center for Autism Services and Transition
(CAST), a primary care-based program for adults on the
autism spectrum with particular focus on the transition from
pediatric to adult care.

Methods
Development and Implementation

The Center for Autism Services and Transition (CAST) was
proposed as a primary-care based program focused on pro-
viding individualized, high-quality care for adolescents and
young adults on the autism spectrum. A private donor, the
Bill and Marci Ingram and the White Castle Foundation,
provided the initial funding which supported additional staff,
such as dedicated nursing and social work support and offset
any decreased revenue for physicians from extending patient
visit times. Development began with a focus group of par-
ents of adults on the autism spectrum to better understand
potential patient needs. The findings from this focus group
were integrated with the principles of the patient-centered
medical home to craft a program that could effectively
address the needs of the population within a primary care
office.

Patient-centered medical homes are characterized by: (1)
comprehensive care, including a multi-disciplinary team
of providers to meet the majority of patients’ healthcare
needs; (2) patient-centered care, which recognizes patients
and families as crucial members of the care team; (3) coor-
dination of care across the broader healthcare system; (4)
accessible services, which includes ready access to care for
urgent needs, extended in-person hours, and the use alterna-
tive methods of communication, (ex. email, patient portals
or telephone); and (5) an emphasis on quality and safety
(Agency for Healthcare Research & Quality [AHRQ]). The
larger clinic in which CAST is located already supported the
use of patient-centered medical home principles through the
use of a multi-disciplinary team, easy access to urgent care,
and use of multiple modes of communication.

Based on the focus group feedback, we made a series
of modifications to the clinic’s usual routine aimed at
ensuring increased patient-centered care for patients on

the autism spectrum and their families. At its start, the
program contained the following components:

1. Pre-visit assessment — a semi-structured phone call with
a CAST staff member (either medical assistant, social
worker, or RN) with the parent or patient to confirm
diagnosis of autism and determine goals and needs for
the first visit in advance, which are more fully described
elsewhere (Saqr et al., 2018)

2. Use of the results of the pre-visit assessment to modify
patient visits as necessary (e.g., limiting wait times in
the waiting room, allowing patients to wait in the car,
delaying non-preferred procedures like taking blood
pressure)

3. An extended new patient visit with the MD lasting
60 min (most new patient visits are 40 min long)

4. Extended follow-up visits lasting 40 min (follow-up vis-
its are normally 20 min long)

5. A full-time RN specifically to support the CAST patients

6. Ongoing support from staff of the primary care office
where CAST was housed to assist with registration,
checking patients in, etc., which was funded by the
larger clinic, rather than the CAST donor funding

Our expected patients were any patient with a diagno-
sis of autism spectrum disorder approaching adulthood or
who was already of adult age. Patients were referred to the
CAST program by pediatric providers or by self-referral.
If patients were not referred by a medical provider that
could confirm the autism diagnosis, we attempted to con-
firm diagnosis by asking details of how it was diagnosed.
Diagnosis was not independently confirmed by the CAST
clinic, but for self-referrals that had never undergone a
formal diagnostic evaluation, we asked them to pursue an
evaluation to confirm diagnosis prior to scheduling their
initial visit with CAST.

We planned to provide CAST patients with primary
care services similar to the other patients seen in the clinic,
including annual physicals, chronic condition management
within the primary care scope of practice, and urgent visits
as needed. Since CAST was housed in a patient-centered
medical home, CAST patients also had access to care coordi-
nation and care navigation support to assist with addressing
needs beyond the scope of primary care, such as ongoing
therapy and equipment needs and communicating with spe-
cialists. Patients who were able to communicate indepen-
dently and had decision making capacity were seen alone,
unless they chose to have a parent or other support person
present. Patients who needed support in communicating with
the health care team or had guardians were routinely seen
with their support person or guardian present, with one-on-
one time with the patient during the visit as deemed appro-
priate by the provider.
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The CAST program was integrated into a primary care
office staffed by physicians with combined training and
board certifications in internal medicine and pediatrics.
Because these providers were trained in the care of adults
and children, there were no age limits set for when patients
could be seen in CAST. We chose to integrate the program
into a larger clinic rather than create a separate one. This
choice allowed us to utilize existing processes and infra-
structure, while positioning CAST to be more equitable. By
using the same scheduling process as other patients, CAST
patients are given the same opportunity for access to pri-
mary care that any other patient would have. This decision
to have CAST clinic be a part of a larger clinic also enabled
CAST patient to access a larger scope of services, including
urgent visits for more acute issues. Patients could come to
the primary care office where CAST was housed for these
concerns, and be seen in a more familiar location, rather than
a separate urgent care facility or the emergency department.

We also felt that the choice to have CAST patients seen in
a general primary care office would foster independence and
reduce stigma. CAST is structured such that CAST patients
are seen in a clinic where others who are neurotypical are
also seen, instead of in a time or space specifically restricted
to those on the autism spectrum. The intentional integration
of CAST patients into usual clinic procedures helps them
learn how to navigate a medical visit in a supportive envi-
ronment, thus fostering independence. The lack of a dedi-
cated time or space sends the important message that people
on the autism spectrum can and should be integrated in all
environments.

The decision to house CAST in a primary care office pro-
vided additional benefits. By having patients from CAST
intermingled with other patients seen in the office, all mem-
bers of the healthcare team became comfortable assisting
CAST patients within their roles in the office. The primary
care office where CAST was housed also served as a teach-
ing site for medical students and residents. At least 30 resi-
dents and another 30-40 medical students have spent time
with CAST physicians seeing CAST patients. As a result,
these learners obtained an opportunity to actively engage
with adults on the autism spectrum and to gain practical
experience providing care to this population, which is a
known need in medical education (Patel & O’Hare, 2010;
Sharma et al., 2014).

CAST formally opened in April 2014. Physicians in the
CAST clinic did not have any formal training in caring for
individuals on the autism spectrum.

Evolution

Since its opening, CAST has gone through a number of
changes. Most notably, staffing has changed (Fig. 1). These
staffing changes are due to a number of factors, including
increasing demand for CAST services over time, availability
of funds from our donor and other grants, and provider avail-
ability, as some members of the CAST team have moved on
to other professional or personal opportunities. At its largest,
the CAST team consisted of 4 physicians, 1 full-time reg-
istered nurse, 1 full-time social worker, a program director
who helped with program development and grant funding
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Fig. 1 Staffing Changes in CAST over Time
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opportunities, and a psychiatrist for one day a week work-
ing within 2 different primary care offices in which CAST
has been housed. As of April 2021, there are 3 physicians
at one primary care site accepting CAST patients as new
patients, with a full-time registered nurse also supporting
the program. An additional 17 primary care physicians and
2 certified nurse practitioners who provide primary care ser-
vices at both sites have seen patients for acute visits when
the patient’s identified primary care provider was not avail-
able. As of April 2021, CAST hired a full time social worker
as dedicated support staff.

Social work support has been valuable to CAST patients.
In the United States, many of the services provided to chil-
dren with developmental disabilities are provided through
the school system and thus end when school ends, which
is age 22 for those with disabilities. In addition, insurance
requirements change at 19 for those on Medicaid and at 26
for those on private insurance. Lastly, patients who are not
able to work a full-time job have to navigate the application
process for Social Security Disability Income, or SSDI, to
ensure that they have income. As a result of these changes
and processes, a social worker has been very helpful in our
program. Social work support is also helpful when there are
questions regarding guardianship or other supported deci-
sion making and for providing mental health support and
crisis management. In addition, social work connects CAST
patients with county boards of developmental disabilities
and offices of vocational rehabilitation, which provide sup-
port services to adults on the autism spectrum as well as to
adults with other disabilities regarding such areas as hous-
ing, recreational activities, and work opportunities.

The services offered within the CAST program have
evolved as well. When the program began, follow-up visits
were 40 min in length. Over time, as the physicians in the
CAST program developed more comfort with this unique
population, the extended time was not necessary for follow-
up visits. The follow-up time has thus been shortened to
20 min, the standard follow-up duration for the primary care
office where CAST is operating. New visits have remained
extended at 60 min to allow time for the provider to get to
know the patient and family a bit better and to allow for any
time the patient might need to adapt to the new environment
of the clinic. Our initial concerns about decreased physician
reimbursement were alleviated both by shortening follow-up
visits and by using time-based billing for longer visits. With
these strategies, we did not experience problems with reach-
ing expected physician revenue targets at our institution.

The pre-visit assessment has evolved over time. While
most pre-visit assessments have been done over the phone,
there was a trial of doing them in person with the social
worker, which ended due to staff (social work) depar-
ture. As physicians and staff became more comfortable
with the patient population, the questions in the pre-visit

assessment were modified to better target challenges and
supports that we found patients most often utilized dur-
ing the initial office visit in order to accommodate the
individual needs of our patients. An example modification
is the increased focus on social supports, ensuring that
the CAST team was aware of who (if anyone) the patient
relied on to meet day-to-day needs. This helped us make
informed recommendations for the patients’ healthcare
needs based on the supports they had available to them.
While much of the information gathered has remained the
same, the format in which it is captured and presented in
the electronic medical record has been streamlined, so as
to highlight what is most pertinent for the provider who
will be seeing the patient.

As the CAST patient panel grew, we found it more dif-
ficult to remember specific needs for patients, both new
and returning. To address this, we instituted weekly huddle
meetings to review upcoming patients, ensure their charts
were properly labeled for any needed accommodations,
and discuss more complicated needs as a group.

A number of additional supports for patients have been
added. These include videos demonstrating the steps of
important office procedures (such as getting a blood draw
or having an electrocardiogram done) that are available
online for patients and providers to view independently,
as well as “happy visits (visits done by medical assistants
or nurses to help patients develop comfort with clinic pro-
cedures),” evening educational sessions, and telemedicine
V1SIts.

Procedure Videos

Office procedures like blood pressure measurement and
blood draws can be difficult for patients on the autism
spectrum. Many patients on the autism spectrum benefit
from being able to see the steps of a process ahead of time
so they know what to expect (Qi et al., 2018). With this in
mind, four videos were produced between 2017 and 2019
using small grants from Autism Speaks to demonstrate
the steps of common procedures done in the office: tak-
ing a blood pressure, having an EKG done, getting blood
drawn, and receiving a vaccination. Two versions of each
of these videos were developed, one directed at patients
and caregivers and one directed at health care providers.
These videos are posted online for free access (under the
Patient Resources and Provider Resources tabs at https://
wexnermedical.osu.edu/primary-care/adult-autism-
center). Patients and their families can watch these videos
in advance and thus can be more prepared for the office
visit. Health care providers can watch them to gain tips on
how to approach a patient on the autism spectrum who is
struggling with one of these procedures.

@ Springer


https://wexnermedical.osu.edu/primary-care/adult-autism-center
https://wexnermedical.osu.edu/primary-care/adult-autism-center
https://wexnermedical.osu.edu/primary-care/adult-autism-center

2928

Journal of Autism and Developmental Disorders (2022) 52:2924-2933

“Happy Visits”

Desensitization strategies involving visual supports, time
to examine equipment, and opportunities to ask questions,
have been shown to help individuals on the autism spec-
trum more easily complete procedures like sleep stud-
ies and dental visits (Cagetti et al., 2015; Primeau et al.,
2016). Using similar principles, CAST started offering
“happy visits” in 2015. Happy visits are brief visits done
by medical assistants or a registered nurse and are focused
on developing comfort with the medical office or a portion
of medical care that was difficult for the patient to tolerate.
They are offered on a case-by-case basis by any member of
the medical team who feels they may be beneficial to the
patient. We have utilized happy visits for blood draws, for
vaccines, and prior to patients’ first appointment for those
that felt they would benefit from exposure to the clinic
before their first full appointment.

Prior to and in between happy visits, patients and caregiv-
ers were encouraged to view videos developed by CAST
(once videos were developed and if applicable). They were
also provided with supplies such as alcohol wipes, tourni-
quets, and gloves to take home so that they patient could
become more comfortable with these items. These services
are not billable services, so our ability to offer them is lim-
ited by availability of the healthcare team in between their
other regular duties.

Evening Educational Sessions

These sessions were developed to support patients and fami-
lies as they address common challenges and to address these
challenges in more depth than a medical visit can typically
afford. Topics covered include guardianship and financial
planning. The first sessions were held in 2014 and have
occurred intermittently since then, averaging about one per
year. We are limited in our ability to offer these sessions due
to limitations on staff and physician time. These sessions are
not covered by insurance and are done by the CAST physi-
cians and staff for free for families, which also limits how
often we can offer them.

Telemedicine Visits

CAST physicians started telemedicine visits in 2018, which
were initially only for the follow-up of mental health or
behavioral conditions that were amenable to the limited
examination allowed by telemedicine. With the onset of
the COVID-19 pandemic in March 2020, our health system
encouraged greater use of telemedicine visits than it had in
the past, including for new patient visits.

@ Springer

Evaluation

We wanted to assess the reach of the CAST program since
its inception. We determined the number of patients seen,
their available demographic characteristics, and cumulative
trend in patients seen in CAST over time. We tracked the
number of CAST patient visits per month over the history
of the program. We also evaluated the impact of the addi-
tional offerings of CAST (procedure videos, “happy visits,”
educational sessions, and telemedicine visits) by collecting
available data on the reach and response from patients and
families about these programs. For procedure videos, we
were able to obtain counts of view of the videos. For the
“happy visits,” we collected data on those patients who used
“happy visits” for blood draws to provide a qualitative case
series describing how we have used this service in the CAST
clinic. For educational sessions, we documented the number
completed and reviewed available feedback about the pro-
grams. For telemedicine visits, we documented the number
of visits completed via telemedicine, both before and after
March 2020 (the onset of the COVID-19 pandemic restric-
tions in our area).

Results

A total of 858 patients have been seen in CAST as of Octo-
ber 1, 2020, and we continue to accept new patients into
the program. The average age of CAST patients is 24 years
old. Most (78%) are male, and this predominance of males
is consistent with gender differences in autism prevalence
in the United States (Dietz et al., 2020). Patients have been
seen from 45 different counties in Ohio, as well as from
Indiana and West Virginia. The majority of patients come

Table 1 Demographic information for CAST Patients

Total patients 858
Current age in years, average (range)* 25 (16-68)
% Male 78
County of residence (%)

County where CAST is located 77

Counties adjacent to the county where CAST is located 16

All other locations (39 Ohio counties and 2 bordering 5
states represented)

Insurance (%)

Private Insurance 63
Medicaid 25
Medicare 11
Uninsured <1
Active patients® (%) 82

485% of CAST patients range in age from 18 to 30
"Defined as having a visit with a CAST provider in the last 2 years
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from the counties surrounding Columbus, Ohio, where
CAST is located. Most (63%) have private insurance, and a
large percentage (82%) are considered active patients in the
program, meaning that they have had a visit at CAST in the
last 2 years. See Table 1 for details.

Figure 2 shows the growth in patients seen in CAST over
time. In general, there has been a steady increase in the num-
ber of patients seen in CAST over time. We noted a period
around April 2020 where few new patients were added to the

program. This coincides with the onset of COVID restric-
tions in our area.

The number of visits per month with CAST patients
grew steadily for the first few years of the program. For 40
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Fig. 2 Cumulative Number of Patients seen in CAST over Time

Fig. 3 Number of Visits to the CAST clinic by Month
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of the 43 months (93%) since April 2017, there have been
greater than 80 visits per month with CAST patients. Most
of these visits have been primary care physician visits, with
the remaining being with psychiatry, pharmacy, nursing,
a dietitian, or social work. Psychiatry services were used
regularly by CAST patients when available. See Fig. 3 for
details. Please note that there has not been a psychiatrist
to see CAST patients since the third quarter of 2018. The
dietitian is shared by multiple primary care clinics within
the same healthcare system as CAST. They started working
1 day per week at the clinic where CAST is located in the
summer of 2020 and are available by referral for consulta-
tion for all primary care patients.
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Data on Additional Activities
Procedure Videos

The four patient-focused videos covering office procedures
have been viewed 7756 times as of September 30, 2020 with
the blood draw video being viewed the most (7223 views).
The four health care provider-focused videos covering office
procedures have been viewed 18,488 times as of September
30, 2020, with the blood draw video being viewed the most
(16,718 views).

Table2 CAST Clinic Happy Visit Summary

“Happy Visits”

Table 2 shows a summary of eight patients who completed
happy visits focused on blood draws. Some of these efforts
have resulted in patients completing blood work in the
office, while others have not. In several cases, the blood
work obtained found previously unknown health issues,
highlighting the importance of ensuring that patients on the
autism spectrum receive appropriate monitoring and screen-
ing blood work.

Patient number and demo- Number of happy visits and Success-  Reason for blood draw Notes
graphics time range ful? (Yes/
No)

6 visits between 4/2016 and No
8/2016

Patient 1: Male, Age 30 years

3 visits between 9/2015 and Yes
1/2016

Patient 2: Male, Age 10 years

2 visits between 8/2016 and No
10/2016

Patient 3: Male, Age 19 years

4 visits between 1/2019 and Yes
5/2019

3 visits between 6/2016 and Yes
7/2016

Patient 4: Male, Age 22 years

Patient 5: Male, Age 27 years

2 visits between 10/2016 and No
11/2016

4 visits between 10/2018 and  Yes
4/2019

Patient 6: Male, Age 15 years

Patient 7: Male, Age 22 years

8 visits between 6/2018 and
9/2020

Patient 8: Male, Age 23 years

Ongoing

Patient continued to be anxious
when the needle became
visible

Happy visits discontinued due to
long distance of travel (approx.
85 miles)

Concern for hyperglycemia Used “buzzy bee” as a distrac-
and other metabolic concerns  tion
2nd visit blood draw unsuccess-
ful due to phlebotomist being
unsuccessful
3rd visit successful via finger
stick

Labs were ultimately drawn dur-
ing sedation for dental work
and family discontinued efforts
at happy visits

Medication monitoring

Medication monitoring

Medication monitoring and
health screening

Medication monitoring Continued success at multiple
follow-ups

Eventually transitioned to an
outside lab

Recently regressed, restarting

happy visits

Medication monitoring Left practice so no further

attempts were made

Identified severe liver disease
from results

Had regression after hospitaliza-
tion with daily labs so happy
visits restarted in July 2019

Now deceased

Medication monitoring

Diabetes monitoring Diagnosed with diabetes based
on labs done while sedated for
dental care in Jan 2018

Initial finger stick in office in
March 2018 successful but
follow-up attempts after this at
home and in office not success-

ful so happy visits started
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Educational Sessions

Educational sessions have been held approximately once per
year since 2014. These sessions are informal, so we do not
have specific feedback regarding them. Our clinical experi-
ence suggests that providing information on these topics is
valuable to patients and families. Additionally, patients and
families continue to attend when they are offered.

Telemedicine Visits

As of 9/30/20, 339 separate patients have participated in tel-
emedicine visits. Only 20 of these patients had participated in
telemedicine visits prior to the onset of COVID-19 restrictions
in our area. The remaining 319 had their first telemedicine
appointment during the COVID-19 era. We believe that even
after COVID-109 restrictions are lifted that telemedicine visits
will continue to be an integral part of how CAST patients get
at least some of their care. With that in mind, we are perform-
ing surveys of CAST patients’ experience with telemedicine
visits to assess their impact on care and to determine how to
best utilize this service in the future.

Discussion

Here we describe the development, implementation, and
evolution of CAST. Since it began in April 2014, the goal
for the CAST program has been to provide high-quality
care for adolescents and young adults on the autism spec-
trum as they move from pediatric to adult care. The pro-
gram was intentionally based in a primary care setting
so that CAST patients and their families would have a
first contact point for autism-specific as well as general
health needs and be able to have not only regularly sched-
uled visits but also sick visits in a familiar setting. CAST
includes dedicated staff and extended initial appointment
times to help ensure that CAST patients are as comfort-
able as possible when being seen there. Donor support
and grant funding has allowed for CAST to offer an array
of supports beyond those typically included in primary
care, such as longer initial appointments, a full-time nurse,
social work at times, procedure videos for patients to view
in advance of visits, and educational sessions for patients
and families.

This evaluation of the CAST program shows that CAST
has continued to be utilized by adolescents and young adults
on the autism spectrum and their families. The program has
seen 858 unique patients since it started in April 2014 and
its three current providers continue to accept new patients.
Monthly visit numbers show that patients continue to be
seen regularly in the program.

It is notable that the provider-focused procedure videos
have been viewed more than the patient-focused procedure
videos. We do not track who is choosing to watch the vid-
eos, which are freely available on the CAST clinic web site
and YouTube®. That being said, we have a few thoughts as
to why the provider-focused videos may have been viewed
more. We did note that when some searches are done on
YouTube®, the provider-focused video is listed first, and
so this may prompt more views of those videos. We also
thought it might be possible that patients and families are
watching both videos while providers are only watching the
provider-focused video. Finally, we have shared the videos
at various lectures and national meetings, which may be
prompting others to use the provider-focused videos in their
own care settings or with their own trainees.

The program has undergone a number of staffing changes
over the years. In particular, both psychiatric and social
work support have been only intermittently available. As
Fig. 2 shows, psychiatric visits were held regularly when a
psychiatrist was available and often provided care focused
on management of anti-psychotics and other psychotropic
medications. While dedicated social work visits were not as
common, social work support has allowed CAST patients
and their families to address a number of needs, particularly
for those related to navigating applications for support ser-
vices after school services have ended. We recently hired a
dedicated social worker to address these needs more sys-
tematically for CAST patients. This hiring was delayed due
to a hiring freeze at our institution related to the COVID-19
pandemic.

The loss of CAST staff has been a challenge when it has
occurred. CAST patients had to build new connections with
providers that they hadn’t met before, which is a challenge
for patients, families, and providers alike. Additionally, the
departure of team members resulted in the need to consoli-
date CAST back to a single office setting. The smaller team
had less capacity to think about the program’s growth and
strategies for improving it. This highlights how small teams
are at risk of being disrupted by staffing changes. Despite
the changes in staffing, the program continues to accept new
patients, highlighting the need for primary care access for
adults on the autism spectrum.

Billing and reimbursement for services is a challenge
faced by all primary care providers. When implementing a
program like CAST, the financial impacts of decisions must
be considered. In our experience, utilizing time-based billing
for longer visits can help augment reimbursement. Money
from a private donor has supported salaries for support staff
(RN, social work) and initial losses in physician revenue. If
this funding were not available, other options would include
increasing billable visits by the social worker, although this
would limit social work contribution to primarily mental
health counseling. Early in CAST’s evolution, we utilized a
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clinic registration staff for some of our pre-visit assessment
phone calls. If well trained, this can be an effective and less
expensive option, but it did limit the ability to triage that
comes with a registered nurse. Unfortunately, happy visits
are not a billable encounter, which has limited our ability to
employ them more broadly.

The CAST program offers one model for delivery of pri-
mary care to adults on the autism spectrum, a group that is
large (Brugha et al., 2011), growing (Van Naarden Braun
et al., 2015), and in need of better access to more effective
health care services (Nicolaidis et al., 2013), including pri-
mary care (Weiss et al., 2018). It differs from a model often
used in pediatric care, where multiple specialists focused
specifically on a particular developmental disorder provide
care for just that patient population in a specialized setting
(Bolger et al., 2017; Singh et al., 2019; Thibadeau et al.,
2020). This was an intentional design choice made during
program development, as discussed previously, and we feel
that it has been a strength of the program.

Strategies such as longer initial appointments and reach-
ing out to patients and families in advance of the first
appointment have proven to be very effective at integrat-
ing CAST patients into the primary care office where it is
housed. We acknowledge that CAST may not directly trans-
late into a general primary care office due to the fact that the
program has relied at least in part on grant and donor fund-
ing. We still feel that the strategies used within the CAST
program provide tools that can be considered for use by
other providers who are caring for a similar patient popula-
tion. In particular, the modifications to the visit routine like
patients waiting in the car rather than the waiting room and
delaying blood pressure measurement are relatively simple
to implement. In addition, while extending visits routinely
can be problematic, having patients on the autism spectrum
schedule either as the first or last patient of the day can give
a provider more flexibility in their time with the patient and
family without requiring major system changes. We would
like to reiterate that, while the physicians in the CAST pro-
gram are board certified in Internal Medicine and Pediatrics,
the tools and strategies described here are applicable to all
providers across multiple specialties seeing adults on the
autism spectrum as patients. This likely includes every pro-
vider, since about 1 in 100 adults are on the autism spectrum
(Baxter et al., 2015; Brugha et al., 2011; Dietz et al., 2020).

At the systems level, we feel that certain features of
CAST allowed us to gain and maintain the support of lead-
ers in the division and the hospital for this program. In par-
ticular, because CAST was built into a larger primary care
practice and patients from CAST were added to the primary
care panels of the participating physicians, CAST did not
require extensive resources from the hospital the way that a
dedicated clinic with its own physical space and physicians
would have. Since the resource output from the hospital for
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the program was smaller, it was easier to gain support from
hospital leaders and administrators.

This evaluation is limited by the use of retrospective data
collection. We have presented the data we have available
regarding the reach of CAST. Some data, such as the num-
ber of families who have attended educational sessions and
the identity of those viewing our procedure videos, were
not collected and are not available. The lack of available
data also limits the types of analyses that we can do. This
program is running at one academic medical center, which
may limit generalizability. The development of CAST was
limited by the fact that we did not include patients on the
autism spectrum in the initial focus group. We have since
elicited feedback from patients about the program (Hand
et al., 2020). However, more proactive outreach to patients
earlier on may have improved our initial implementation and
evaluation.

Next Steps

Next steps for growing and developing the CAST program
include integrating the full-time social worker recently
hired to work with CAST patients. We also are considering
more formalized structure for the educational sessions. We
are seeking feedback about CAST from the CAST patients
and families so we can continue to refine the way in which
care is provided.

We also plan to further evaluate the quality of care for
CAST patients. This will include describing when and how
CAST patients utilize specialty, emergency, and hospital
care and understanding the health trajectories of CAST
patients over time. We also intend to compare the concerns
and medical problems primarily addressed by CAST physi-
cians and those addressed by specialists.

As we consider these new plans, we will also have to con-
sider the many health and life changes that have confronted
our patients and families and continue to challenge them
during the COVID pandemic. We will also have to consider
the many moments—both joyful and stressful—that will
inevitably result as our patients and their families move into
a post-COVID world.
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