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family-centered, coordinated, and comprehensive care than 
children with other disabilities (Karpur et al., 2019; Vohra 
et al., 2014). Although autism can be reliably detected and 
diagnosed in the first two years of life (Zwaigenbaum et al., 
2015), the average age at autism diagnosis in the US ranges 
from 3 to 5 years of age (Hanley et al., 2021; Maenner et al., 
2023), with considerable delays between caregivers’ first 
concerns and ultimate diagnosis (MacKenzie et al., 2022). 
These delays have negative cascading effects on timely 
access to appropriate early intervention services, which are 
important for promoting optimal developmental outcomes 
for autistic children (Sandbank et al., 2020; Zwaigenbaum 
et al., 2015). Unfortunately, children from under-resourced 
and marginalized communities face even greater disparities 
in access to care (Liu et al., 2023).

Autism prevalence has steadily increased over the past sev-
eral decades, with the most recent estimates from the Centers 
of Disease Control and Prevention (CDC) indicating that 1 
in 36 children in the United States (US) meets criteria for 
autism spectrum disorder (ASD) (Maenner et al., 2023). As 
a result, there is an ever-growing demand for high-quality 
pediatric healthcare for children with autism and their fami-
lies. Unfortunately, many children with autism have signifi-
cant unmet healthcare needs and experience worse access to 
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Abstract
Children with autism from underserved communities face complex system-, provider-, and family-level barriers to access-
ing timely diagnosis and early intervention. The current study evaluated the preliminary effects and feasibility of a new 
program (ECHO Autism LINKS) that integrated pediatric primary care provider (PCP) training with family navigation 
(FN) to bridge the gaps between screening, referral, and service access. Three cohorts of PCPs (n = 42) participated in the 
program, which consisted of 60-minute sessions delivered by Zoom twice per month for 12 months. Each session included 
didactics, case-based learning, and collaborative discussion with participants and an interdisciplinary team of experts. 
Family navigators were members of the expert team and provided FN services to families referred by PCP participants. 
Program attendance and engagement were strong, with 40 cases presented and 258 families referred for FN services, 
most of whom (83%) needed help accessing and connecting with services, and 13% required ongoing support due to 
complex needs. PCPs demonstrated significant improvements in self-efficacy in providing best-practice care for children 
with autism, reported high satisfaction, and observed improved knowledge and practice as a result of the program. The 
results of this initial pilot provide support for the feasibility, acceptability, and preliminary efficacy of the ECHO Autism 
LINKS program. The model holds promise in addressing complex barriers to healthcare access by providing both PCPs 
and families with the knowledge and support they need. Future research is needed to evaluate the efficacy and effective-
ness of the program in improving child and family outcomes.
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Barriers to Early Identification & 
Intervention

The barriers that contribute to these unmet healthcare needs 
are multifold. First, there are longstanding shortages of 
healthcare providers specializing in autism (Bridgemohan 
et al., 2018; Cantor et al., 2020; McBain et al., 2020). The 
growing demand for services has far outpaced the capac-
ity of these specialists, resulting in a waitlist crisis for 
autism services across the US (Jimenez et al., 2017; Kanne 
& Bishop, 2021). Autism resources are also unevenly dis-
tributed across the country, with most resources clustering 
near academic medical centers and in affluent areas (Dra-
hota et al., 2020). For example, an analysis of data derived 
from GapMap (a comprehensive autism resource database) 
estimated that 84% of all US counties lack autism diagnos-
tic resources (Ning et al., 2019). As a result, families from 
rural and under-resourced communities are often required to 
travel considerable distances to access care (Gresenz et al., 
2006; Mello et al., 2016).

To address these challenges, recent efforts have focused 
on promoting early identification of autism in primary care 
settings. The American Academy of Pediatrics (AAP) has 
provided clear and specific guidance for autism screening 
and management, including systematic and universal sur-
veillance, general developmental screening, and autism-
specific screening at regular well-child visits (Hyman et al., 
2020; Myers & Johnson, 2007). However, pediatric primary 
care physicians and practitioners (PCPs) have struggled to 
consistently implement these recommendations, with recent 
studies showing generally poor PCP adherence to AAP 
recommendations for developmental and autism screening 
(Lipkin et al., 2020; Mazurek, Kuhlthau, et al., 2021; Rea 
et al., 2019).

Even when pediatric providers appropriately identify 
early signs of autism, many are not making referrals for 
recommended services, despite clear referral guidance from 
the AAP (Hyman et al., 2020). For example, in a study of 
290 PCPs across 54 pediatric practices, only 31% of chil-
dren with positive autism screens were referred for further 
evaluation (Monteiro et al., 2019). In a separate study of 
999 children seen in an urban pediatric primary care setting, 
only 27% of children with positive screens were referred for 
audiology and only 57% were referred for early intervention 
(Rea et al., 2019). Within a different pediatric primary care 
network, of 2,882 children who screened positive on the 
M-CHAT-R, only 40% received at least one recommended 
referral (Wallis et al., 2020).

Real-world challenges in adhering to best-practice clini-
cal guidelines are likely the result of multiple intersecting 
factors. In general, PCPs report a lack of prior training in 
identification, diagnosis, and medical care of children with 

autism (Mazurek, Harkins, et al., 2020; Self et al., 2015), 
and many PCPs lack specific knowledge of autism screen-
ing tools and practices (Carbone et al., 2013; Fenikilé et al., 
2015). In a study of 114 PCPs practicing across 14 states, 
most (81%) reported that their lack of knowledge of autism 
resources was a key barrier to caring for autistic patients, 
and many felt that a better understanding of community 
service systems would be particularly helpful (Mazurek, 
Harkins, et al., 2020). In another qualitative study, PCPs 
expressed uncertainty about autism resources and services 
that led them to avoid making referrals (Hamp et al., 2023). 
In another study, pediatric PCPs reported taking a “wait and 
see” (29%) or “wait and evaluate further” (55%) approach 
after noting developmental delays among toddlers. The 
majority (52%) felt that additional training on autism and 
the referral process would help promote earlier referrals 
(Edwards et al., 2021). As a result of these provider-level 
factors, many children with autism experience barriers at 
each point along the pathway from first concern to referral 
for services, significantly reducing access to critical inter-
ventions and resources.

Unfortunately, even when PCPs make timely referrals, 
many families struggle to follow-through with their provid-
ers’ recommendations. Children with autism often require 
care from multiple professionals across a wide range of 
healthcare, mental health, educational, and community-
based agencies (Pumariega, 2022), which often have com-
plex and variable eligibility and funding requirements 
(Miller et al., 2016). These systems are also often frag-
mented and disconnected, leaving it up to families to locate, 
coordinate, and navigate care for their children (Brewer, 
2018; Lappé et al., 2018). This process can be daunting and 
confusing. As a result, many children do not receive rec-
ommended services, even after provider referrals are made 
(Karp et al., 2018; Sapiets et al., 2021; Warren et al., 2013). 
Families from rural, marginalized, and underserved popu-
lations face even worse access to autism-related services 
(Karp et al., 2018; Liu et al., 2023; Smith et al., 2020).

Approaches for Improving Access to Care

Efforts to improve access to timely care for children with 
autism have ranged from provider-focused to family-
focused. High-level provider-focused strategies have 
included resources from professional organizations, such 
as autism-focused AAP clinical guidelines (Hyman et al., 
2020; Myers & Johnson, 2007) and the CDC’s “Learn the 
Signs. Act Early” program (Centers for Disease Control 
and Prevention, 2023). Other efforts have focused on pre-
professional education, such as the “Autism Case Train-
ing: A Developmental-Behavioral Pediatrics Curriculum’’ 
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developed for pediatric residency programs in partner-
ship with the CDC and Maternal and Child Health Bureau 
(Major et al., 2013).

Other provider-level approaches have focused on build-
ing capacity within the current workforce through post-
professional training in autism. For example, the Screening 
Tools and Referral Training-Evaluation and Diagnosis 
(START-ED) program provides a 2-day workshop for PCPs 
on autism screening and standardized observational assess-
ment (Swanson et al., 2014; Warren et al., 2009). Other 
programs have offered in-person workshops (Bordini et al., 
2014; Eray & Murat, 2017), or have combined full- or half-
day workshops with follow-up support through conference 
calls (Carbone et al., 2016).

Another model, the ECHO Autism program, leverages 
technology to provide ongoing training and mentorship for 
PCPs in best-practice care for children with autism (Mazu-
rek et al., 2017; Sohl et al., 2017). The ECHO Autism 
program establishes an ongoing learning community by 
connecting community-based PCPs with one another and 
with an interdisciplinary expert team. Sessions are held 
regularly via videoconference, and include didactics, case-
based learning, and collaborative mentorship. Previous 
studies of ECHO Autism have found specific improvements 
in PCP self-efficacy (Malow et al., 2023; Mazurek et al., 
2017, 2019; Mazurek, Parker, et al., 2020, Mazurek, Stobbe, 
et al., 2020), knowledge (Malow et al., 2023; Mazurek et al., 
2017, 2019; Mazurek, Parker, et al., 2020; Mazurek, Sto-
bbe, et al., 2020), and competence in autism screening and 
diagnosis (Bellesheim et al., 2020; Mazurek et al., 2019; 
Schieltz et al., 2023; Sohl et al., 2023). In addition, partici-
pation in ECHO Autism has resulted in significant improve-
ments in PCP confidence in their ability to identify and 
refer to autism-specific community resources and services 
(Malow et al., 2023; Mazurek et al., 2017, 2019; Mazurek, 
Stobbe, et al., 2020).

Beyond provider-level knowledge and skill, an equally 
important consideration for promoting children’s access 
to care is whether families follow through on referrals and 
connect with recommended resources. Given the complex-
ity and fragmentation of autism-related service systems, 
many families need help coordinating and navigating care 
(Carbone et al., 2010; Fenikilé et al., 2015; Mazurek, Har-
kins, et al., 2020; Mazurek, Sadikova, et al., 2021). Family 
navigation (FN) models represent one particularly promis-
ing approach for providing these supports. The FN approach 
is an adaptation of the patient navigation (PN) model, which 
was originally developed to support patients with cancer by 
offering information, emotional support, and system navi-
gation (Freeman et al., 1995; Palos & Hare, 2011), and has 
more recently been expanded to focus on families of chil-
dren with autism (Broder-Fingert et al., 2020; Gardiner 

et al., 2022). Key components of these programs include 
identifying individual needs and barriers, providing infor-
mation and emotional support, facilitating coordination of 
resources and services, and utilizing a family-centered and 
collaborative approach (Broder-Fingert et al., 2020; Gar-
diner et al., 2022).

There is a growing body of literature demonstrating the 
effectiveness of FN in facilitating access to care for children 
with autism. For example, in a randomized study of 250 
families whose toddler screened positive for autism, those 
receiving FN services had a greater likelihood of accessing 
diagnostic assessments than those receiving conventional 
care management (Feinberg et al., 2021). Similarly, in a prag-
matic randomized trial, families who received FN services 
were more likely to access an autism diagnostic evaluation 
compared to those in the usual care condition (DiGuiseppi 
et al., 2021). In another randomized study of newly diag-
nosed children with autism, families who received early FN 
services were more successful in obtaining recommended 
services for their children (Roth et al., 2016). As a whole, 
these studies suggest that FN is a promising approach that 
may close the gaps between referral and access to services, 
particularly for under-resourced families.

Current Study

Given these complex barriers to early identification and 
early intervention, innovative approaches are needed to 
address system-, provider-, and family-level barriers to 
healthcare access. Equipping PCPs with greater knowl-
edge and self-efficacy regarding autism identification 
and management and providing families the support they 
need to navigate care may help bridge the gaps between 
screening, referral, and service access. The purpose of 
this study was to evaluate the preliminary effects and 
feasibility of an adapted ECHO Autism program that 
integrated both PCP training and FN services to enhance 
access to early identification and intervention. This pro-
gram was called ECHO Autism LINKS (Leading Innova-
tion through Navigation, Knowledge and Supports).

Methods

Participants

Pediatric primary care physicians and practitioners (PCPs) 
from across Virginia were recruited for participation, 
with a targeted focus on underserved regions of the state. 
Eligibility included providing primary care to children 
(e.g., general pediatricians, family medicine physicians, 
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ECHO Autism program consisted of two-hour sessions 
delivered twice per month over a six-month period 
(Mazurek et al., 2017; Mazurek, Parker, Mazurek et al., 
2020a, b, c). The newly adapted program expanded the 
curriculum to a 12-month program of 60-minute ses-
sions delivered twice per month. Consistent the with the 
ECHO framework (Arora et al., 2007, 2016), sessions 
were held via Zoom videoconferencing, and participat-
ing PCPs (“spokes”) were connected with one another 
and an interdisciplinary expert team (“hub”). Each ses-
sion included introductions, a brief didactic presented 
by a member of the hub team, and a de-identified case 
presented by one of the PCP participants for discussion 
and guidance. Participants were encouraged to keep their 
cameras on during the session to facilitate a greater sense 
of community and engagement. The interdisciplinary hub 
team included a developmental-behavioral pediatrician, a 
child and adolescent psychiatrist, a clinical psychologist, 
and a speech-language pathologist. The hub team also 
included two family navigators, who presented didactics, 
contributed to case discussions, developed electronic FN 
resources, and provided FN services to families referred 
by PCP participants. Both family navigators held mas-
ter’s degrees (Master of Science in Education in Intensive 
Special Needs, and Master of Teaching, respectively) and 
had professional experience providing FN to families of 
children with autism. In addition, one had prior experi-
ence as an elementary school autism specialist and as a 
consultant for families of children with autism, and one 
brought additional lived experience as the parent of a 
child with autism.

The didactic curriculum focused on best-practice 
guidelines for screening and evidence-based care for 
children with autism, with a particular focus on early 
childhood and access to care. Topics are shown in 
Table  1. Similar to previous adaptations of the ECHO 
Autism model (Bellesheim et al., 2020; Mazurek et al., 
2019), every 4th session, PCPs participated in learning 
network discussions focused on strategies for (1) screen-
ing during well-child visits, and (2) streamlining refer-
rals to EI, community-based services, and specialty care. 
These sessions incorporated quality improvement (QI) 
principles for continuous monitoring and small tests of 
change, and were framed after the Institute for Health-
care Improvement’s Breakthrough series (Kilo, 1998). 
The “Plan, Do, Study, Act” (PDSA) cycle concept was 
used to help PCPs plan, implement, and evaluate ideas 
for practice change. Between sessions, PCPs tracked 
their own screening and referral practices. During each 
learning network discussion, aggregate data were shared, 
and PCPs collaborated on ideas for continued refine-
ment of clinical care processes for screening and referral. 

nurse practitioners, or physician assistants). Recruitment 
strategies included direct outreach to clinics in targeted 
rural and underserved areas of the state by phone, email, 
and word of mouth. Flyers were also shared with commu-
nity agencies, including those funded through the Title 
V Maternal and Child Health Block Grant, and through 
professional listservs, including the state chapter of the 
American Academy of Pediatrics (AAP) and the state 
Council of Nurse Practitioners. The study was approved 
by the Institutional Review Board at the University of 
Virginia, and all participants provided informed con-
sent. Three consecutive cohorts of PCPs participated in 
the ECHO Autism LINKS program, resulting in a total 
sample of 42 PCP participants (n = 14 in Cohort 1, n = 15 
in Cohort 2, and n = 13 in Cohort 3).

ECHO Autism LINKS Program

The ECHO Autism LINKS program was designed to 
provide training and mentorship for pediatric PCPs in 
best-practice care for children with autism along with 
integrated FN support for families. The ECHO Autism 
LINKS curriculum was adapted from the original ECHO 
Autism program, with incorporation of additional ele-
ments to focus more specifically on facilitating access 
to early intervention and coordinated care. The original 

Table 1  ECHO autism LINKS curriculum
Didactic topics Percent of session 

attendees rating 
didactic as help-
ful to practice

Autism Overview 69.6%
Developmental Screening 78.3%
Standardized Screeninga 77.8%
Autism Screening 73.9%
Diagnostic Assessment 72.0%
Early Intervention 72.0%
Parent Support 77.3%
Community Resources 88.9%
Waivers & Financial Resourcesb 85.7%
Successful Clinic Visits 60.0%
Communication Strategies 73.9%
Educational Supports 72.2%
Behavioral Strategies 78.3%
Managing ADHD 73.7%
Managing Irritability 82.6%
Managing Anxiety 90.5%
Managing Sleep 87.5%
Feeding/Gastrointestinal Concerns 90.0%
Transition to Adulthoodc 85.7%
Note Some topics were included by demand for certain Cohorts
a Included in Cohort 1
b Included in Cohorts 2 & 3
c Included in Cohorts 1 & 3
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Self-Efficacy Survey

Self-efficacy was assessed at both pre- and post-training 
using a slightly adapted version of the Primary Care 
Autism Self-Efficacy (PCASE) Survey (Mazurek et al., 
2017). Adaptations for the current study included remov-
ing some items not relevant to the curriculum, resulting in 
a reduction in the total number of items from 57 to 51. On 
this survey, participants are asked to rate their degree of 
confidence in their ability to effectively provide specific 
aspects of care, with item ratings ranging from 1 (no con-
fidence) to 6 (highly confident/expert). The survey gener-
ates both a Total Score (sum of all items) and subscale 
scores within the following domains: autism screening 
and identification (6 items), autism referral and resources 
(9 items), assessment and treatment of co-occurring med-
ical conditions (14 items), assessment and treatment of 
psychiatric symptoms (13 items), and additional aspects 
of care for autism (9 items). Subscale scores are calcu-
lated as the mean score across items within each domain 
to facilitate comparisons across subscales with different 
numbers of items.

Satisfaction Survey

After participation in the ECHO Autism LINKS pro-
gram (post-training), participants completed a 25-item 
survey to share their overall perceptions of the program. 
The survey included 10 items rated on a 5-point scale 
(1 = strongly agree; 5 = strongly disagree), with lower 
overall scores reflecting greater satisfaction. Additional 
items focused on perceptions of specific aspects of the 
ECHO program (e.g., session length, use of the resources 
library, case-based learning, case presentation form, and 
didactic topics).

Data Analysis Plan

Sample characteristics, characteristics of de-identified 
case presentations, and FN referral data were examined 
using descriptive statistics (i.e., mean, standard devia-
tion, range, percentage). Paired-samples t-tests were 
used to determine whether there were statistically signifi-
cant changes in self-efficacy from pre- to post-training. 
Open-ended text responses describing reasons for refer-
ral and primary concerns were evaluated using qualita-
tive methods. Two authors (MM and MH) reviewed all 
written responses, formulated initial impressions of the 
data, and employed a constant comparative approach for 
identification of initial categories (Boeije, 2002). These 
initial impressions were discussed and compared by both 
authors until consensus was reached for final categories 

Participants were eligible for both Maintenance of Cer-
tification (MoC) (Parts 2 and 4) and Continuing Medical 
Education (CME) credits (Category 1). Twenty-nine par-
ticipants received CME credits, 13 received MoC Part 2 
credits, and 16 received MoC Part 4 credits.

Family navigation was integrated throughout the 
ECHO Autism LINKS program. In their role on the 
hub team, family navigators provided didactic training 
for PCPs in principles and practices of family-centered 
care, parent-provider partnerships, community service 
systems and resources, and care coordination. They also 
offered expertise, guidance, and recommendations dur-
ing case discussions. In this context, family navigators 
provided information about specific community services 
and resources, as well as offering insight into effective 
strategies for family engagement, overcoming barri-
ers to follow-through, and facilitating access to care. In 
between sessions, FN hub team members worked to cre-
ate regional resource roadmaps and toolkits for families 
(e.g., annotated resource lists, step-by-step guides, topic- 
and age-based infographics, etc.). These materials were 
distributed to PCP participants (via email and on a shared 
online drive) to be shared with families in their clinics. 
In addition, PCP participants were able to make direct 
referrals to family navigators on the hub team for follow-
up support. After receiving a referral, the navigator com-
pleted a phone intake to determine whether the family 
needed one-time support (sharing referral information, 
resource lists, or information) or ongoing navigation and/
or care coordination.

Measures

Participants completed online questionnaires at pre-train-
ing (prior to attending the first ECHO Autism LINKS ses-
sion) and post-training (after completion of the 12-month 
ECHO Autism LINKS program). Pre- and post-data were 
de-identified and linked using ID codes. De-identified 
case presentation forms, participant attendance, and FN 
referral forms were also examined.

Demographic Survey

Participants completed a brief demographic survey at 
baseline (pre-training). Information included age, gen-
der, race, ethnicity, professional discipline, years in prac-
tice, current practice setting, zip code of current practice, 
previous training in autism, and reasons for interest in 
participating in the program.
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Cases Presented

Twenty-seven PCP participants (64.3% of the sample) pre-
sented at least one case for discussion during an ECHO ses-
sion, with 10 (23.8%) presenting more than one case over 
the course of the ECHO program. Across all three cohorts, 
a total of 40 de-identified cases were presented for discus-
sion and guidance. Cases ranged in age from 15 months to 
17 years (M = 5.41 years, SD = 4.11) and were mostly male 
(63%). See Table 3 for more detail regarding case character-
istics. The most common consultation question across cases 
was autism screening and diagnostic clarification (65% of 
cases), followed by questions about appropriate commu-
nity-based resources and services (55% of cases). In 27.5% 
of cases, PCPs were specifically seeking support in how to 
effectively partner with families to facilitate follow-through 
on recommendations and referrals.

Family Navigation Referrals

Over the course of the project, 258 families were referred 
for FN services by participating PCP clinics. See Table 4 
for characteristics of cases referred. Of those, only 21 fami-
lies (8.1% of those referred) did not respond after multiple 
attempts by the FN team to contact them and initiate ser-
vices. Of those referred for FN services, over half (65%) 

and codes. These categories were then discussed and 
reviewed by additional members of the ECHO and FN 
team to ensure trustworthiness of the results.

Results

Characteristics of PCP Participants

A total of 42 PCPs participated in the ECHO program. 
Participant characteristics are shown in Table 2. Most par-
ticipants (66.7%) were general pediatricians, and most 
participants (73.8%) had not received any previous train-
ing focused on autism. The most common reasons for inter-
est in participating in the program were a desire to “learn 
more about autism/developmental disabilities” (92.9%), 
“be more comfortable with complex behavioral and medical 
conditions associated with autism/developmental disabili-
ties” (90.5%), and “learn more about appropriate autism/
developmental disability resources” (88.1%). Participant 
attendance ranged from 4.17 to 100% of all ECHO ses-
sions, with an average attendance of 67.6% (SD = 29.23%; 
median = 76.4%; mode = 83.3%) across participants.

Table 2  Characteristics of PCP participants
Total Sample
(n = 42)

Cohort 1
(n = 14)

Cohort 2
(n = 15)

Cohort 3
(n = 13)

M (SD) M (SD) M (SD) M (SD)
Age 46.1 (10.8) 48.0 (11.1) 42.7 (11.1) 47.5 (10.1)
Years of Practice 14.9 (9.0) 15.7 (10.5) 12.1 (8.7) 17.3 (10.5)

n (%) n (%) n (%) n (%)
Gender
  Male 7 (16.7) 2 (14.3) 2 (13.3) 3 (23.1)
  Female 35 (83.3) 12 (85.7) 13 (86.7) 10 (76.9)
Race/Ethnicity
  American Indian or Alaska Native 1 (2.4) 0 (0) 1 (6.7) 0 (0)
  Asian 2 (4.8) 0 (0) 1 (6.7) 1 (7.7)
  Black or African American 4 (9.5) 1 (7.1) 3 (20.0) 0 (0)
  Hispanic or Latino 0 (0) 0 (0) 0 (0) 0 (0)
  White or Caucasian 35 (83.3) 13 (92.9) 11 (73.3) 11 (84.6)
Professional Discipline
  General Pediatrician 28 (66.7) 9 (64.3) 10 (66.7) 9 (69.2)
  Internal Medicine-Pediatrics (Med-Peds) Physician 3 (7.1) 2 (14.3) 0 (0) 1 (7.7)
  Family Medicine Physician 1 (2.4) 1 (7.1) 0 (0) 0 (0)
  Nurse Practitioner 9 (21.4) 2 (14.3) 4 (26.7) 3 (23.1)
  Physician Assistant 1 (2.4) 0 (0) 1 (6.7) 0 (0)
Practice Type
  Private Practice 21 (50) 10 (71.4) 5 (33.3) 6 (46.2)
  Federally Qualified Health Center 9 (21.4) 3 (21.4) 4 (26.7) 2 (15.4)
  Hospital Owned Practice 4 (9.5) 3 (21.4) 0 (0) 1 (7.7)
  University Affiliated Clinic 4 (9.5) 2 (14.3) 1 (6.7) 1 (7.7)
  Other 4 (9.5) 2 (14.3) 0 (0) 2 (15.4)
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information, resource lists, or information), while most 
families required ongoing support, with approximately 13% 
requiring high-level, long-term FN support due to complex 
psychosocial needs.

PCP Self-Efficacy

Of the 42 PCP participants, 14 did not complete surveys at 
both time points, resulting in a sample size of 28 for analy-
ses of pre- to post-training change. Overall, total self-effi-
cacy raw scores improved significantly from pre-training 
(M = 180.36, SD = 27.99) to post-training (M = 265.18, 
SD = 29.19), t(27) = -13.47, p < .001. Statistically sig-
nificant improvements were also observed across all self-
efficacy subdomains, including autism screening and 
identification [t(27) = -8.21, p < .001], autism referral and 

had also been referred for an evaluation to rule-out autism, 
and many had been referred to multiple services (includ-
ing speech-language therapy, occupational therapy, physical 
therapy, applied behavior analysis, audiology, and others). 
Most cases (71.7%) had public insurance (i.e., Medicaid or 
Managed Medicaid).

Regarding primary reasons for FN referral, most fami-
lies (83%) were referred for assistance with accessing and 
connecting with services, the most common being devel-
opmental-behavioral pediatrics (30%) and ABA (27%). 
Some families needed access to information (19%), while 
others were referred for more extensive care coordination 
(11%). Many families (21%) were referred for family sup-
port to address specific needs, including financial (5%), 
family stressors (8%), managing behavior and safety in the 
home (11%), and managing sleep problems (3%). In some 
cases, families who were new to the area (7%) needed assis-
tance with identifying local resources and services. Initial 
FN determination regarding level of support required indi-
cated that 24% required one-time support (sharing referral 

Table 3  Characteristics of cases presented (n = 40)
M (SD)

Age 5.41 (4.11)
Age at Autism Diagnosisa 2.83 (1.3)

n (%)
Sex
  Male 25 (62.5)
  Female 15 (37.5)
Race/Ethnicity
  Black or African American 4 (10.0)
  Hispanic or Latino 3 (7.5)
  White or Caucasian 32 (80.0)
  Other/Unknown 3 (7.5)
Insurance Type
  Medicaid 19 (47.5)
  Private Insurance 19 (47.5)
  Unknown 2 (5.0)
Primary Consultation Questions/Concerns
  Autism Screening/Identification 26 (65.0)
  Management of Symptoms 21 (52.5)
  Resources and Services 22 (55.0)
  Family-Professional Partnership 11 (27.5)
Additional Concerns
  Aggression 13 (32.5)
  Self-injurious Behavior 5 (12.5)
  Elopement/Wandering 6 (15.0)
  Attention Problems and/or Hyperactivity 17 (42.5)
  Anxiety 10 (25.0)
  History of Trauma 7 (17.5)
  Sleep Problems 12 (30)
  Chronic Gastrointestinal Problems 10 (25.0)
  Neurological symptoms (seizures, staring spells) 3 (7.5)
aAmong the subsample of n = 14 with a pre-existing diagnosis

Table 4  Characteristics of cases referred for Family Navigation 
(n = 258)

M (SD)
Child Age 5.88 (4.38)

n (%)
Race/Ethnicity
  Asian 2 (0.8)
  Black or African American 49 (19.0)
  White or Caucasian 111 (43.0)
  Multiracial 20 (7.8)
  Hispanic or Latino 21 (8.1)
  Not reported 61 (23.6)
Language Spoken in Home (other than English)
  Spanish 17 (6.6)
  Arabic 3 (1.2)
  Other 5 (1.9)
Primary Insurance
  Public (Medicaid or Managed Medicaid) 185 (71.7)
  Private 57 (22.1)
  Military (Tricare) 4 (1.6)
  Uninsured 3 (1.2)
  Not reported 9 (3.5)
Current Diagnosis at time of FN Referral
  Autism 143 (55.4)
  Developmental Delay 96 (37.2)
  Speech/Language Delay 122 (47.3)
  Motor Delay 22 (8.5)
  ADHD 55 (21.3)
  Intellectual Disability 17 (6.6)
  Other 77 (29.8)
Referrals for Additional Services
  Autism Diagnostic Evaluation 169 (65.5)
  Speech-Language Therapy 93 (36.0)
  Occupational Therapy 54 (20.9)
  Physical Therapy 28 (10.9)
  Applied Behavior Analysis 56 (10.9)
  Audiology 43 (16.7)
  Other 61 (23.6)
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new integrated approach for addressing these barriers. The 
ECHO Autism LINKS program combined two well-estab-
lished models for improving healthcare access: the ECHO 
framework (for training providers in screening, referral, and 
family-centered care) and the FN approach (for supporting 
families in navigating and coordinating care). The results of 
this initial pilot provide support for the feasibility, accept-
ability, and preliminary efficacy of this integrated program.

PCPs participating in the program reported high satis-
faction and demonstrated significant improvements in their 
confidence in providing evidence-based care for children 
with autism. This ranged from improved self-efficacy in 
autism screening and identification, to greater perceived 
ability in providing comprehensive ongoing support and 
referrals. This is an important finding, particularly since 
low self-efficacy has been repeatedly identified as a criti-
cal provider-level barrier to care for children with autism 
(Carbone et al., 2013; Mazurek, Harkins, et al., 2020; Self et 
al., 2015). These results are also highly consistent with find-
ings from previous studies of ECHO Autism (Mazurek et 
al., 2017, 2019; Mazurek, Parker, et al., 2020). Overall, the 
combination of didactics and ongoing mentoring through 
a community of practice appears to be highly successful 
in equipping PCPs with the knowledge and confidence to 
deliver evidence-based care. In fact, in a previous qualita-
tive study, PCPs participating in ECHO Autism observed 
that a sense of community and the expertise of the hub team 
were key complementary benefits of the program (Cheak-
Zamora et al., 2021). Additionally, participating in specific 
QI-based learning network activities (similar to Bellesheim 
et al., 2020; Mazurek et al., 2019), likely further acceler-
ated practice change in the areas of screening and referral to 
early intervention.

An examination of cases presented by PCPs for discus-
sion during ECHO sessions indicates that over half (65%) 
were focused on autism screening and identification. In addi-
tion, PCPs also requested support in managing co-occurring 
symptoms (52% of cases) and identifying resources and 
services (55% of cases). This is not surprising, given the 
high rates of co-occurring medical and psychiatric condi-
tions among children with autism (Micai et al., 2023) and 
their associated need for specialized services and supports 
(Hyman et al., 2020). Results from both the self-efficacy 
and satisfaction surveys suggest that the ECHO Autism 
LINKS program was effective in building knowledge and 
confidence among PCPs in addressing these healthcare 
needs and referring children to community-based services 
and supports.

Interestingly, PCPs requested specific guidance on build-
ing effective family-professional partnerships in several 
cases presented (27%). This speaks to the need for a dual 
approach for equipping both providers and families with the 

resources [t(27) = -11.75, p < .001], assessment and treat-
ment of co-occurring medical conditions [t(27) = -12.20, 
p < .001], assessment and treatment of psychiatric symp-
toms [t(27) = -12.00, p < .001], and additional aspects of 
care for autism [t(27) = -11.73, p < .001].

PCP Perceptions and Satisfaction with the Program

Participant satisfaction was high across all items (ratings on 
a 5-point scale with “1” indicating the highest degree of sat-
isfaction). Specifically, participants reported that the ECHO 
Autism LINKS program helped them improve their ability 
to care for children with autism in their practice (M = 1.07, 
SD = 0.27), that they learned best-practice care for autism 
(M = 1.15, SD = 0.36), and that they were more confident 
in referring families of children with autism to community-
based supports (M = 1.19, SD = 0.40). Participants were 
satisfied with the technology associated with the program 
(M = 1.19, SD = 0.51), and with the guidance received from 
the ECHO Autism hub team (M = 1.07, SD = 0.27). They 
also reported that specific elements of the ECHO program 
enhanced their knowledge about autism, including didactic 
presentations (M = 1.15, SD = 0.27), discussions with other 
participants (M = 1.26, SD = 0.53), and case-based learning 
(M = 1.22, SD = 0.51). Most respondents reported that they 
had used the ECHO Autism LINKS resource library (80.7% 
agreed or strongly agreed) and that they were likely to use 
it in the future (96.3% agreed or strongly agreed). All par-
ticipants (100%) reported that they would be likely to rec-
ommend the ECHO Autism LINKS program to colleagues 
in the future. The perceived helpfulness of each didactic 
topic is shown in Table 1, as indicated by the percentage of 
attendees (per session) who rated the didactic as helpful to 
them or their practice.

Discussion

Children with autism and their families face complex sys-
tem-, provider-, and family-level barriers to accessing both 
diagnostic and intervention services. There are shortages of 
healthcare providers specializing in autism (Bridgemohan 
et al., 2018; Cantor et al., 2020; McBain et al., 2020), and 
many PCPs lack knowledge and training in autism screen-
ing and evidence-based care (Fenikilé et al., 2015; Mazu-
rek, Harkins, et al., 2020). This contributes to significant 
delays in autism identification, diagnosis, and intervention 
for many children (MacKenzie et al., 2022). Compound-
ing these issues, many families struggle to follow-through 
on referrals due to the complex and fragmented nature of 
the autism service system (Karp et al., 2018; Sapiets et al., 
2021; Twardzik et al., 2017). The current study piloted a 
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development (e.g., communication, social-emotional, adap-
tive, cognitive functioning), challenging behavior, family 
satisfaction, family coping, and family self-efficacy. Over-
all, a multi-method assessment strategy would also provide 
a more holistic understanding of program effectiveness. As 
such, future research would benefit from a combination of 
self-report data, direct observation, and direct assessments 
of clinician skill and child and family outcomes.

Future research is also needed to examine the cost-effec-
tiveness of the ECHO Autism LINKS model. The ECHO 
model was designed to “democratize knowledge” by cre-
ating a low-cost, accessible, and efficient framework for 
sharing knowledge with providers in rural and remote areas 
(Arora, 2019). Infrastructure costs and technology require-
ments are minimal compared to face-to-face training, 
allowing participants and hub team members to join from 
anywhere, saving time and costs associated with travel, 
and removing geographic barriers. In fact, there are state 
and federal efforts underway across the country to facili-
tate sustainability of ECHO and similar models (Expanding 
Capacity for Health Outcomes Act of 2019; Howe et al., 
2017). However, the inclusion of direct FN services into the 
ECHO model introduces additional costs for implementa-
tion. Future research is needed to explore practical barri-
ers and facilitators to implementation and sustainability of 
this integrated model. This knowledge will be important for 
informing dissemination and uptake in other contexts.

Conclusion

Overall, the current results offer preliminary support for the 
newly developed ECHO Autism LINKS program. Given 
that children with autism face significant unmet needs for 
timely, family-centered, coordinated, and comprehensive 
care (Karpur et al., 2019; Vohra et al., 2014), innovative 
solutions are needed to address complex healthcare barriers. 
By combining PCP-focused tele-mentoring with direct FN 
services, this new model has the potential to provide both 
PCPs and families with the knowledge and support they 
need to increase access to care for children with autism. 
The model also represents a low-cost and highly accessible 
approach, using a widely available videoconferencing plat-
form to create a virtual learning network, and building the 
non-specialist autism workforce to improve local access to 
care. Future large-scale research is needed to evaluate the 
impact and cost-effectiveness of this program more fully.
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support they need to effectively facilitate family-centered 
and comprehensive care for children with autism. In fact, a 
unique element of the ECHO Autism LINKS program was 
the integration of FN throughout the program. In their role 
on the ECHO Autism hub team, family navigators provided 
direct training and guidance for PCPs in effective strategies 
for family engagement and partnership. They also devel-
oped a library of local resources and roadmaps that PCPs 
could share with families. By the end of the program, almost 
all PCP participants (96%) planned to continue to use the 
resource library in the future.

Most notably, PCPs referred 258 families for direct FN 
services, primarily for support in accessing services and fol-
lowing through with referrals and recommendations. While 
nearly a quarter of families needed only one-time support 
or information, the majority (76%) needed ongoing support 
and care coordination. An examination of the characteris-
tics of families referred for FN services indicates that most 
(83%) needed help with accessing or connecting with ser-
vices for their child. The majority (72%) were enrolled in 
Medicaid, which is a publicly funded insurance option for 
eligible individuals with low income, and many (21%) were 
referred because of family needs or stressors that required 
specific and immediate support. This suggests that FN may 
be an especially important service for families with lim-
ited resources, who may be facing even greater barriers to 
accessing healthcare services.

Limitations and Future Directions

This study describes the results of an initial pilot of a newly 
developed program, with a focus on evaluation of feasibil-
ity, acceptability, and preliminary effects. As such, there are 
several limitations that should be noted. First, the sample 
size was relatively small and did not include a control or 
comparison group. Future studies should employ more 
rigorous methods, including randomized controlled trial 
designs, to assess efficacy and effectiveness of the program. 
In addition, comparative effectiveness studies would be 
useful to examine how this program compares to more tra-
ditional CME approaches (e.g., face-to-face training, work-
shops, webinars), asynchronous online learning modules, or 
other models for capacity building.

While the current results are promising in terms of feasi-
bility, acceptability, and provider-level outcomes, additional 
measures of participant learning and engagement would also 
be useful for fully examining program effectiveness. Another 
limitation is that the study did not include direct measures 
of child or family outcomes. Future research to evaluate 
this model should include comprehensive assessment of 
key outcomes, including (but not limited to) age at diagno-
sis, age at intervention, time between referral and access, 

1 3

3561



Journal of Autism and Developmental Disorders (2025) 55:3553–3564

Boeije, H. (2002). A purposeful approach to the constant compara-
tive method in the analysis of qualitative interviews. Quality and 
quantity, 36, 391–409.

Bordini, D., Lowenthal, R., Gadelha, A., de Araujo Filho, G. M., de 
Mari, J. J., & Paula, C. S. (2014). Impact of training in autism for 
primary care providers: a pilot study. Brazilian Journal of Psy-
chiatry, 37, 63–66.

Brewer, A. (2018). We were on our own: Mothers’ experiences navi-
gating the fragmented system of professional care for autism. 
Social science & medicine, 215, 61–68.

Bridgemohan, C., Bauer, N. S., Nielsen, B. A., DeBattista, A., Ruch-
Ross, H. S., Paul, L. B., & Roizen, N. (2018). A workforce survey 
on developmental-behavioral pediatrics. Pediatrics, 141(3).

Broder-Fingert, S., Stadnick, N. A., Hickey, E., Goupil, J., Diaz Lind-
hart, Y., & Feinberg, E. (2020). Defining the core components of 
family navigation for autism spectrum disorder. Autism, 24(2), 
526–530.

Cantor, J., McBain, R. K., Kofner, A., Stein, B. D., & Yu, H. (2020). 
Results from a survey of US mental health treatment facilities 
on the availability of behavioral health care services for children 
with autism spectrum disorder. Health Affairs, 39(6), 968–974. 
Fewer Than Half Of US Mental Health Treatment Facilities Pro-
vide Services For Children With Autism Spectrum Disorder:.

Carbone, P. S., Behl, D. D., Azor, V., & Murphy, N. A. (2010). The 
medical home for children with autism spectrum disorders: Par-
ent and pediatrician perspectives. Journal of autism and devel-
opmental disorders, 40(3), 317–324. https://doi.org/10.1007/
s10803-009-0874-5

Carbone, P. S., Murphy, N. A., Norlin, C., Azor, V., Sheng, X., & 
Young, P. C. (2013). Parent and pediatrican perspectives regard-
ing the primary care of children with autism spectrum disorders. 
Journal of autism and developmental disorders, 43(4), 964–972. 
https://doi.org/10.1007/s10803-012-1640-7

Carbone, P. S., Norlin, C., & Young, P. C. (2016). Improving early 
identification and ongoing care of children with autism spectrum 
disorder. Pediatrics, 137(6), e20151850. https://doi.org/10.1542/
peds.2015-1850

Centers for Disease Control and Prevention (2023, December 6). 
Developmental Surveillance Resources for Healthcare Providers. 
Learn the Signs. Act Early. https://www.cdc.gov/ncbddd/actearly/
hcp/index.html

Cheak-Zamora, N., Farmer, J. G., Crossman, M. K., Malow, B. A., 
Mazurek, M. O., Kuhlthau, K., Stobbe, G., Loftin, R., Mirza-
Agrawal, M., & Tapia, M. (2021). Provider perspectives on the 
extension for community healthcare outcomes autism: Transition 
to adulthood program. Journal of Developmental & Behavioral 
Pediatrics, 42(2), 91–100.

DiGuiseppi, C., Rosenberg, S. A., Tomcho, M. A., Colborn, K., Hight-
shoe, K., Gutiérrez-Raghunath, S., Cordova, J. M., Dooling-
Litfin, J. K., & Rosenberg, C. R. (2021). Family navigation to 
increase evaluation for autism spectrum disorder in toddlers: 
Screening and linkage to services for Autism pragmatic random-
ized trial. Autism, 25(4), 946–957.

Drahota, A., Sadler, R., Hippensteel, C., Ingersoll, B., & Bishop, L. 
(2020). Service deserts and service oases: Utilizing geographic 
information systems to evaluate service availability for individu-
als with autism spectrum disorder. Autism, 24(8), 2008–2020.

Edwards, N. M., Kaiser, E., & Stapel-Wax, J. L. (2021). Investigat-
ing a wait and see mindset among pediatric health care provid-
ers: Missed opportunities to refer toddlers with autism spectrum 
disorder to part C early intervention. Infants & Young Children, 
34(4), 284–305.

Eray, S., & Murat, D. (2017). Effectiveness of autism training pro-
gramme: An example from Van, Turkey. JPMA The Journal of the 
Pakistan Medical Association, 67(11), 1708–1713.

of, nor an endorsement, by HRSA, HHS, or the U.S. Government.

Declarations

Ethics Approval  This study was approved by the Institutional Review 
Board for the Social and Behavioral Sciences at the University of Vir-
ginia and the study was performed in accordance with the ethical stan-
dards as laid down in the 1964 Declaration of Helsinki and its later 
amendments or comparable ethical standards.

Informed Consent  Informed consent was obtained from all individual 
participants included in the study.

Competing Interests  The authors have no relevant financial or non-
financial interests to disclose. The authors have no competing interests 
to declare that are relevant to the content of this article. All authors cer-
tify that they have no affiliations with or involvement in any organiza-
tion or entity with any financial interest or non-financial interest in the 
subject matter or materials discussed in this manuscript. The authors 
have no financial or proprietary interests in any material discussed in 
this article. Dr. Mazurek is an Associate Editor for the Journal of Au-
tism and Developmental Disorders, but was not involved in the edito-
rial process for this manuscript.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

Arora, S. (2019). Project ECHO: Democratising knowledge for 
the elimination of viral hepatitis. The Lancet Gastroenter-
ology & Hepatology, 4(2), 91–93. https://doi.org/10.1016/
S2468-1253(18)30390-X

Arora, S., Geppert, C. M. A., Kalishman, S., Dion, D., Pullara, F., 
Bjeletich, B., Simpson, G., Alverson, D. C., Moore, L. B., Kuhl, 
D., & Scaletti, J. V. (2007). Academic health center manage-
ment of chronic diseases through knowledge networks: Proj-
ect ECHO. Academic Medicine: Journal of the Association of 
American Medical Colleges, 82(2). https://doi.org/10.1097/
ACM.0b013e31802d8f68

Arora, S., Kalishman, S., Thornton, K., Komaromy, M., Katzman, J., 
Struminger, B., & Rayburn, W. F. (2016). Project ECHO (Project 
Extension for Community Healthcare Outcomes): a national and 
global model for continuing professional development. Journal 
of Continuing Education in the Health Professions, 36, S48–S49.

Bellesheim, K. R., Kizzee, R. L., Curran, A., & Sohl, K. (2020). ECHO 
Autism: integrating maintenance of certification with extension 
for community healthcare outcomes improves developmental 
screening. Journal of Developmental & Behavioral Pediatrics, 
41(6), 420–427.

1 3

3562

https://doi.org/10.1007/s10803-009-0874-5
https://doi.org/10.1007/s10803-009-0874-5
https://doi.org/10.1007/s10803-012-1640-7
https://doi.org/10.1542/peds.2015-1850
https://doi.org/10.1542/peds.2015-1850
https://www.cdc.gov/ncbddd/actearly/hcp/index.html
https://www.cdc.gov/ncbddd/actearly/hcp/index.html
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/S2468-1253(18)30390-X
https://doi.org/10.1016/S2468-1253(18)30390-X
https://doi.org/10.1097/ACM.0b013e31802d8f68
https://doi.org/10.1097/ACM.0b013e31802d8f68


Journal of Autism and Developmental Disorders (2025) 55:3553–3564

Autism resources across the US. JAMA Network Open, 6(1), 
e2251182–e2251182.

MacKenzie, K. T., Mazefsky, C. A., & Eack, S. M. (2022). Obtain-
ing a first diagnosis of autism spectrum disorder: descriptions of 
the diagnostic process and correlates of parent satisfaction from 
a national sample. Journal of Autism and Developmental Disor-
ders, 1–14.

Maenner, M. J., Warren, Z., Williams, A. R., Amoakohene, E., Bakian, 
A. V., Bilder, D. A., Durkin, M. S., Fitzgerald, R. T., Furnier, S. 
M., & Hughes, M. M. (2023). Prevalence and characteristics of 
autism spectrum disorder among children aged 8 years—Autism 
and Developmental Disabilities Monitoring Network, 11 sites, 
United States, 2020. MMWR Surveillance Summaries, 72(2), 1.

Major, N. E., Peacock, G., Ruben, W., Thomas, J., & Weitzman, C. 
C. (2013). Autism training in pediatric residency: Evaluation of 
a case-based curriculum. Journal of autism and developmental 
disorders, 43, 1171–1177.

Malow, B. A., Mazurek, M., Stobbe, G., Agrawal, M. M., Loftin, R., 
Caudel, D., Hess, A., Westphal, A., Smith, J., & Shouse, J. (2023). 
ECHO Autism Adult Healthcare: Training community clinicians 
to provide quality care for autistic adults. Autism Research, 16(8), 
1619–1629.

Mazurek, M. O., Brown, R., Curran, A., & Sohl, K. (2017). ECHO 
autism: A new model for training primary care providers in best-
practice care for children with autism. Clinical pediatrics, 56(3), 
247–256. https://doi.org/10.1177/0009922816648288

Mazurek, M. O., Curran, A., Burnette, C., & Sohl, K. (2019). ECHO 
autism STAT: accelerating early access to autism diagnosis. Jour-
nal of autism and developmental disorders, 49(1), 127–137.

Mazurek, M. O., Harkins, C., Menezes, M., Chan, J., Parker, R. A., 
Kuhlthau, K., & Sohl, K. (2020). Primary care providers’ per-
ceived barriers and needs for support in caring for children with 
autism. The Journal of Pediatrics, 221, 240–245.

Mazurek, M. O., Parker, R. A., Chan, J., Kuhlthau, K., & Sohl, K. 
(2020). Effectiveness of the extension for community health 
outcomes model as applied to primary care for autism: a par-
tial stepped-wedge randomized clinical trial. JAMA pediatrics, 
174(5), e196306–e196306.

Mazurek, M. O., Stobbe, G., Loftin, R., Malow, B. A., Agrawal, M. M., 
Tapia, M., Hess, A., Farmer, J., Cheak-Zamora, N., & Kuhlthau, 
K. (2020). ECHO autism transition: Enhancing healthcare for 
adolescents and young adults with autism spectrum disorder. 
Autism, 24(3), 633–644.

Mazurek, M. O., Kuhlthau, K., Parker, R. A., Chan, J., & Sohl, K. 
(2021). Autism and general developmental screening practices 
among primary care providers. Journal of Developmental & 
Behavioral Pediatrics, 42(5), 355–362.

Mazurek, M. O., Sadikova, E., Cheak-Zamora, N., Hardin, A., Huerta, 
I., Sohl, K., & Malow, B. A. (2021). They deserve the same level 
of care that any other person deserves: Caregiver perspectives on 
healthcare for adults on the autism spectrum. Research in Autism 
Spectrum Disorders, 89, 101862.

McBain, R. K., Kareddy, V., Cantor, J. H., Stein, B. D., & Yu, H. 
(2020). Systematic review: United States workforce for autism-
related child healthcare services. Journal of the American Acad-
emy of Child & Adolescent Psychiatry, 59(1), 113–139.

Mello, M. P., Goldman, S. E., Urbano, R. C., & Hodapp, R. M. (2016). 
Services for children with autism spectrum disorder: Compar-
ing rural and non-rural communities. Education and Training in 
Autism and Developmental Disabilities, 355–365.

Micai, M., Fatta, L. M., Gila, L., Caruso, A., Salvitti, T., Fulceri, F., 
Ciaramella, A., D’Amico, R., Del Giovane, C., & Bertelli, M. 
(2023). Prevalence of co-occurring conditions in children and 
adults with autism spectrum disorder: a systematic review and 
meta-analysis. Neuroscience & Biobehavioral Reviews, 155, 
105436.

Expanding Capacity for Health Outcomes Act of 2019, S.1618, 116th 
Congress (2019).

Feinberg, E., Augustyn, M., Broder-Fingert, S., Bennett, A., Weitzman, 
C., Kuhn, J., Hickey, E., Chu, A., Levinson, J., & Eilenberg, J. S. 
(2021). Effect of family navigation on diagnostic ascertainment 
among children at risk for autism: A randomized clinical trial 
from DBPNet. Jama Pediatrics, 175(3), 243–250.

Fenikilé, T. S., Ellerbeck, K., Filippi, M. K., & Daley, C. M. (2015). 
Barriers to autism screening in family medicine practice: a quali-
tative study. Primary health care research & development, 16(4), 
356–366.

Freeman, H. P., Muth, B. J., & Kerner, J. F. (1995). Expanding access 
to cancer screening and clinical follow-up among the medically 
underserved. Cancer practice, 3(1), 19–30.

Gardiner, E., Wong, V., Lin, G., & Miller, A. R. (2022). Terminology 
and descriptions of navigation and related practices for children 
with neurodisability and their families: A scoping review. BMC 
Health Services Research, 22(1), 214.

Gresenz, C. R., Rogowski, J., & Escarce, J. J. (2006). Dimensions of 
the local health care environment and use of care by uninsured 
children in rural and urban areas. Pediatrics, 117(3), e509–e517.

Hamp, N., DeHaan, S. L., Cerf, C. M., & Radesky, J. S. (2023). Pri-
mary care pediatricians’ perspectives on autism care. Pediatrics, 
151(1), e2022057712.

Hanley, A., Nguyen, Q. C., Badawi, D. G., Chen, J., Ma, T., & Slopen, 
N. (2021). The diagnostic odyssey of autism: a cross-sectional 
study of 3 age cohorts of children from the 2016–2018 National 
Survey of children’s Health. Child and adolescent psychiatry and 
mental health, 15(1), 1–9.

Howe, G., Hamblin, A., & Moran, L. (2017). Financing Project 
ECHO: Options for State Medicaid Programs. Center for Health 
Care Strategies, Inc.

Hyman, S. L., Levy, S. E., Myers, S. M., Kuo, D. Z., Apkon, S., David-
son, L. F., Ellerbeck, K. A., Foster, J. E., Noritz, G. H., & Leppert, 
M. O. (2020). Identification, evaluation, and management of chil-
dren with autism spectrum disorder. Pediatrics, 145(1).

Jimenez, M. E., Martinez Alcaraz, E., Williams, J., & Strom, B. L. 
(2017). Access to developmental pediatrics evaluations for at-
risk children. Journal of Developmental & Behavioral Pediatrics, 
38(3), 228–232.

Kanne, S. M., & Bishop, S. L. (2021). Editorial Perspective: the autism 
waitlist crisis and remembering what families need. Journal of 
Child Psychology and Psychiatry, 62(2), 140–142.

Karp, E. A., Dudovitz, R., Nelson, B. B., Shih, W., Gulsrud, A., Orlich, 
F., Colombi, C., & Kuo, A. A. (2018). Family characteristics and 
children’s receipt of autism services in low-resourced families. 
Pediatrics, 141(Supplement_4), S280–S286.

Karpur, A., Lello, A., Frazier, T., Dixon, P. J., & Shih, A. J. (2019). 
Health disparities among children with autism spectrum disor-
ders: Analysis of the National Survey of children’s Health 2016. 
Journal of autism and developmental disorders, 49(4), 1652–
1664. https://doi.org/10.1007/s10803-018-3862-9

Kilo, C. M. (1998). A framework for collaborative improvement: 
Lessons from the Institute for Healthcare Improvement’s break-
through series. Quality Management in Healthcare, 6(4), 1–14.

Lappé, M., Lau, L., Dudovitz, R. N., Nelson, B. B., Karp, E. A., & 
Kuo, A. A. (2018). The diagnostic odyssey of autism spectrum 
disorder. Pediatrics, 141(Supplement_4), S272–S279.

Lipkin, P. H., Macias, M. M., Chen, B., Coury, B., Gottschlich, D., 
Hyman, E. A., Sisk, S. L., Wolfe, B., A., & Levy, S. E. (2020). 
Trends in pediatricians’ developmental screening: 2002–2016. 
Pediatrics, 145(4).

Liu, B. M., Paskov, K., Kent, J., McNealis, M., Sutaria, S., Dods, 
O., Harjadi, C., Stockham, N., Ostrovsky, A., & Wall, D. P. 
(2023). Racial and ethnic disparities in Geographic Access to 

1 3

3563

https://doi.org/10.1177/0009922816648288
https://doi.org/10.1007/s10803-018-3862-9


Journal of Autism and Developmental Disorders (2025) 55:3553–3564

Smith, K. A., Gehricke, J. G., Iadarola, S., Wolfe, A., & Kuhlthau, K. 
A. (2020). Disparities in service use among children with autism: 
A systematic review. Pediatrics, 145(Supplement_1), S35–S46.

Sohl, K., Mazurek, M. O., & Brown, R. (2017). ECHO autism: Using 
technology and mentorship to bridge gaps, increase access to 
care, and bring best practice autism care to primary care. Clinical 
Pediatrics, 56(6), 509–511.

Sohl, K., Levinstein, L., James, A., Greer, S., Boles, K., Curran, A. B., 
Mahurin, M., Mazurek, M. O., & Nanclares, V. (2023). ECHO 
(extension for community healthcare outcomes) autism STAT: 
a diagnostic accuracy study of community-based primary care 
diagnosis of autism Spectrum disorder. Journal of Developmental 
& Behavioral Pediatrics, 44(3), e177–e184.

Swanson, A. R., Warren, Z. E., Stone, W. L., Vehorn, A. C., Dohrmann, 
E., & Humberd, Q. (2014). The diagnosis of autism in commu-
nity pediatric settings: does advanced training facilitate practice 
change? Autism, 18(5), 555–561.

Twardzik, E., Cotto-Negrón, C., & MacDonald, M. (2017). Factors 
related to early intervention Part C enrollment: A systematic 
review. Disability and Health Journal, 10(4), 467–474.

Vohra, R., Madhavan, S., Sambamoorthi, U., & St Peter, C. (2014). 
Access to services, quality of care, and family impact for children 
with autism, other developmental disabilities, and other mental 
health conditions. Autism, 18(7), 815–826.

Wallis, K. E., Guthrie, W., Bennett, A. E., Gerdes, M., Levy, S. E., 
Mandell, D. S., & Miller, J. S. (2020). Adherence to screening 
and referral guidelines for autism spectrum disorder in toddlers in 
pediatric primary care. PloS one, 15(5), e0232335.

Warren, Z., Stone, W., & Humberd, Q. (2009). A training model for the 
diagnosis of autism in community pediatric practice. Journal of 
Developmental & Behavioral Pediatrics, 30(5), 442–446.

Warren, Z., Vehorn, A., Dohrmann, E., Newsom, C., & Taylor, J. L. 
(2013). Brief report: Service implementation and maternal dis-
tress surrounding evaluation recommendations for young chil-
dren diagnosed with autism. Autism, 17(6), 693–700.

Zwaigenbaum, L., Bauman, M. L., Stone, W. L., Yirmiya, N., Estes, 
A., Hansen, R. L., McPartland, J. C., Natowicz, M. R., Choueiri, 
R., Fein, D., Kasari, C., Pierce, K., Buie, T., Carter, A., Davis, 
P. A., Granpeesheh, D., Mailloux, Z., Newschaffer, C., Robins, 
D., & Wetherby, A. (2015). Early identification of autism spec-
trum disorder: recommendations for practice and research. Pedi-
atrics, 136(Supplement 1), S10–S40. https://doi.org/10.1542/
peds.2014-3667C

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Miller, N. A., Merryman, M. B., Eskow, K. G., & Chasson, G. S. 
(2016). State design and use of Medicaid 1915(c) waivers and 
related benefits to provide services to children and youth with 
autism spectrum disorder. American journal on intellectual 
and developmental disabilities, 121(4), 295–311. https://doi.
org/10.1352/1944-7558-121.4.295

Monteiro, S. A., Dempsey, J., Berry, L. N., Voigt, R. G., & Goin-
Kochel, R. P. (2019). Screening and referral practices for autism 
spectrum disorder in primary pediatric care. Pediatrics, 144(4).

Myers, S. M., & Johnson, C. P. (2007). Management of children 
with autism spectrum disorders. Pediatrics, 120(5), 1162–1182. 
https://doi.org/10.1542/peds.2007-2362

Ning, M., Daniels, J., Schwartz, J., Dunlap, K., Washington, P., Kalan-
tarian, H., Du, M., & Wall, D. P. (2019). Identification and quanti-
fication of gaps in access to autism resources in the United States: 
An infodemiological study. Journal of medical internet research, 
21(7), e13094.

Palos, G. R., & Hare, M. (2011). Patients, family caregivers, and 
patient navigators: A partnership approach. Cancer, 117(S15), 
3590–3600.

Pumariega, A. J. (2022). Systems of Care for Children and Youth with 
Autism Spectrum Disorders. In P. McPherson (Ed.), Handbook 
of Treatment Planning for Children with Autism and Other Neu-
rodevelopmental Disorders (pp. 61–75). Springer International 
Publishing. https://doi.org/10.1007/978-3-031-06120-2_4

Rea, K. E., Armstrong-Brine, M., Ramirez, L., & Stancin, T. (2019). 
Ethnic disparities in autism spectrum disorder screening and 
referral: implications for pediatric practice. Journal of Develop-
mental & Behavioral Pediatrics, 40(7), 493–500.

Roth, B. M., Kralovic, S., Roizen, N. J., Spannagel, S. C., Minich, 
N., & Knapp, J. (2016). Impact of autism navigator on access 
to services. Journal of Developmental & Behavioral Pediatrics, 
37(3), 188–195.

Sandbank, M., Bottema-Beutel, K., Crowley, S., Cassidy, M., Dun-
ham, K., Feldman, J. I., Crank, J., Albarran, S. A., Raj, S., & Mah-
bub, P. (2020). Project AIM: Autism intervention meta-analysis 
for studies of young children. Psychological bulletin, 146(1), 1.

Sapiets, S. J., Totsika, V., & Hastings, R. P. (2021). Factors influencing 
access to early intervention for families of children with devel-
opmental disabilities: A narrative review. Journal of Applied 
Research in Intellectual Disabilities, 34(3), 695–711.

Schieltz, K. M., Brown, R., Nanclares-Nogués, V., Odum, M., Barrett, 
A., Mazurek, M. O., & Sohl, K. (2023). Evaluating autism diag-
nosis agreement between primary care physicians/practitioners 
and experts through ECHO Autism STAT. Research in autism 
spectrum disorders, 109, 102276.

Self, T. L., Parham, D. F., & Rajagopalan, J. (2015). Autism spectrum 
disorder early screening practices: A survey of physicians. Com-
munication Disorders Quarterly, 36(4), 195–207.

1 3

3564

https://doi.org/10.1542/peds.2014-3667C
https://doi.org/10.1542/peds.2014-3667C
https://doi.org/10.1352/1944-7558-121.4.295
https://doi.org/10.1352/1944-7558-121.4.295
https://doi.org/10.1542/peds.2007-2362
https://doi.org/10.1007/978-3-031-06120-2_4

	﻿Integration of Family Navigation into ECHO Autism for Pediatric Primary Care in Underserved Communities
	﻿Abstract
	﻿Barriers to Early Identification & Intervention
	﻿Approaches for Improving Access to Care
	﻿Current Study
	﻿Methods
	﻿Participants
	﻿ECHO Autism LINKS Program
	﻿Measures
	﻿Demographic Survey
	﻿Self-Efficacy Survey
	﻿Satisfaction Survey


	﻿Data Analysis Plan
	﻿Results
	﻿Characteristics of PCP Participants
	﻿Cases Presented
	﻿Family Navigation Referrals
	﻿PCP Self-Efficacy
	﻿PCP Perceptions and Satisfaction with the Program

	﻿Discussion
	﻿Limitations and Future Directions

	﻿Conclusion
	﻿References


