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dence in using the term “autism”. Conclusion: Participants reported increases
in ability and confidence to care for autistic patients, as well as empathy to-
ward patients and colleagues. Future research should explore long-term out-
comes in participants” knowledge retention, confidence in practice, and im-
provements to autism evaluations and care.
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1. Introduction

In 2021, researchers found that less than half of American physicians reported
feeling confident in caring for patients with disability [1]. This is concerning
given the high number of patients with disabilities [1] combined with the in-
creasing prevalence of diagnoses such as autism [2]. Care for autistic patients
often start with screening and diagnosis, which while recommended to occur
between the ages of 18 - 24 months [3], typically do not occur until 36 months or
beyond [2]. Early diagnosis paired with timely access to services contributed to
positive outcomes [4]. Autism diagnosis at a younger age is associated with bet-
ter cognitive and language outcomes and decreased need of ongoing support
compared to diagnosis at a later age [4]. Moreover, early intensive behavioral
intervention for autistic children was found to positively impact intellectual qu-
otient (IQ) and adaptive behaviors [5].

Unfortunately, developmental evaluations and accessing long-term services
(e.g., behavior therapy) often involve multiple time-consuming steps [6]. This
process could be challenging for families to navigate. Research has shown that
sociodemographic factors such as low socioeconomic status, belonging to ra-
cial/ethnic minority groups, and limited English proficiency are associated with
delayed autism diagnosis [7], though the latest Centers for Disease Control and
Prevention data show a trend toward addressing this disparity [2]. Delayed di-
agnoses can be problematic as early support has been shown to contribute to
positive outcomes [8].

Emerging evidence suggests that greater investment is needed to increase the
number of clinicians trained and skilled in developmental care [9]. Clinician
shortage in pediatric subspecialists has been an issue for more than a decade [10]
but the recent COVID-19 pandemic exacerbated barriers including poor coor-
dination of service delivery and reduced allocation of time, financial resources,
and staff [11]. Although barriers to care outside of individual clinicians’ control
exist, equipping primary care clinicians (PCCs) with the ability to streamline the
initial steps of an evaluation as well as counseling families about autism and the
diagnostic journey could be an essential part of improving developmental care.

Clinician training in autism-related care can positively impact patient outcomes
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and healthcare delivery by increasing access to time-sensitive developmental ser-
vices to maximize benefits of early support.

Boosting Capacity to Screen and Care for Autistic Children ECHO
Program (BCAEP)

Boosting Capacity to Screen and Care for Autistic Children ECHO Program
(BCAEP) was developed based on the international Extension for Community
Healthcare Outcomes (ECHO) [12] model to boost capacity of PCCs to deliver
developmental services to youth in a Boston-area community-based health net-
work of six health centers and a large safety-net medical center. This training
was delivered to 47 clinicians and included topics under the following themes: 1)
screening and diagnosis (e.g., diagnostic criteria and differential diagnosis), 2)
care management and patient education, 3) patient experience (e.g., sleep chal-
lenges, co-occurring medical conditions), and 4) non-medical services (e.g., spe-
cial education, support for transitioning from pediatric to adult services). Train-
ing topics for each of the 12 sessions are available in Appendix 1. The ECHO
model has demonstrated effectiveness at improving knowledge, skills, and self-
efficacy generally and within autism care [13] [14] [15] [16].

BCAEP was led by a senior developmental and behavioral pediatrician with 30
years of experience and a developmental and behavioral pediatric advanced
practice clinician with 19 years of experience. Attendees included pediatric care
professionals (Table 1) from six community health centers and one hospit-

al-based pediatric practice in the Boston-area. Twelve monthly 60-minute virtual

Table 1. Participant characteristics at pre-test (November 2020, n = 30), mid-point (May 2021, n = 19), and post-test (October

2021, n = 17).
Pre-Test N (%) Mid-Test N (%) Post-Test N (%)

Title of participant
Behavioral Health Staff 4(13.33%) 1(5.26%) 1(5.88%)
Nurse 2 (6.67%) 0 (0%) 0 (0%)
Nurse Practitioner 4(13.33%) 2 (10.53%) 3 (17.65%)
Physician 19(63.33%) 16 (84.21%) 12 (70.59%)
Medical Support Staff 1(3.33%) 0 (0%) 1(5.88%)
Number of years in practice
2 years or less 4 (13.79%) 1(5.26%) 1(5.88%)
3-5 years 10 (34.48%) 6 (31.58%) 6 (35.29%)
6 - 10 years 6 (31.58%) 3 (15.79%) 3 (17.65%)
11 - 20 years 5(17.24%) 4(21.05%) 5(29.41%)
21+ years 4 (13.79%) 5(26.32%) 2 (11.76%)
Medical Specialty
Developmental & Behavioral Pediatrics 1(3.33%) 0 (0%) 0 (0%)
Family Medicine 7 (23.33%) 2 (10.53%) 3 (17.65%)
Pediatrics 18 (60.00%) 14 (73.68%) 14 (82.35%)
Psychiatry 1(3.33%) 1(5.26%) 0 (0%)
Other! 3 (10.00%) 2 (10.53%) 0 (0%)

'Other includes clinical social work, med-peds, and trauma.
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sessions were delivered via Zoom during the COVID-19 pandemic from No-
vember 2020 to October 2021. Each session consisted of didactic and case dis-
cussion components. Didactic presentations were delivered live by two facilita-
tors leading and answering questions. Per the ECHO model, a clinician pre-
sented a real de-identified patient case, which was discussed by all attendees
[12]. Attendees could claim continuing medical education credit (CME); 212
credits were claimed by 32 clinicians.

Although well-established [17], few ECHO autism program evaluations using
mixed-methods approaches exist [18], as studies used mainly quantitative pre-test,
post-test design [15] [16] [19]-[24]. Conducting a mixed-methods evaluation
that requires use of qualitative data collection strategies to put the quantitative
findings in context can result in actionable recommendations for sustainability
and replication [25] [26]. The current evaluation employed mixed methods to
examine training program delivery and effectiveness in increasing clinicians’ ca-
pacity in autism screening, care management, and patient education. Additional-
ly, burnout and professional fulfillment data were collected, being particularly re-
levant given the unique context in which training took place (ie, COVID-19

pandemic).

2. Methods

The mixed-methods evaluation was guided by a logic model. Data collection and
analysis were guided by the Normalization Process Theory (NPT), an imple-
mentation science framework that describes how a new practice becomes incor-
porated into an existing workflow [27]. NPT posits that implementation occurs
through four constructs: coherence or participants’ sense-making of the new
practice; cognitive participation or identification of components needed for the
new practice; collective action or participants’ motivation and action steps needed
to implement the new practice; and, reflexive working or participants’ assess-
ment of the new practice [27]. A pre/post design without a control group was
employed in the current evaluation. Quantitative data on participants’ self-reported
ability and self-efficacy on autism care, as well as burnout and professional ful-
fillment, were collected before (pre-test), after the sixth session (midpoint), and
immediately after the twelfth and last training session (post-test). Qualitative
data on participants’ feedback about the training were collected at follow-up,
approximately six months post-training. The evaluation was approved as exempt
by the Boston University Medical Campus and Boston Medical Center Institu-
tional Review Board (H-40718).

2.1. Surveys

Outcomes were assessed via a pre-test/post-test evaluation design through sur-
veys of BCAEP clinicians. Surveys were administered via Qualtrics, took ap-
proximately 15 minutes to complete, and were voluntary. Surveys were sent be-

fore receiving training (pre-test, November 2020), after the sixth session (mid-
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point, April 2021), and immediately after the twelfth and final session (post-test,
October 2021). Survey links were emailed to the 47 clinicians. Surveys consisted
of the following components: 1) self-reported abilities, 2) self-efficacy to conduct
autism screening, care management, and patient education, 3) burnout, and 4)
professional fulfillment [28]. For the self-reported abilities and self-efficacy
component, agreement with statements were assessed using a five-point Likert
scale, with the scale ranging from strongest disagreement to strongest agreement
or not important to extremely important, depending on the question. For the
burnout survey, higher scores indicated more alignment with the statement on

burnout and could be interpreted as feeling more pressure/burnt out.

2.2. Focus Group

Survey results combined with NPT [27] framework informed the focus group
guide designed to contextualize quantitative findings. Qualitative data collection
procedures are organized and presented using the Standards for Reporting Qua-
litative Research (SRQR) checklist [29]. Clinicians were invited via email to fo-
cus groups/interviews, which were conducted over three weeks in March 2021,
approximately five months after program completion. Each focus group/interview
lasted about 60 minutes. Five sessions were conducted virtually via Zoom and
one session was conducted in-person. Additional details about the qualitative

analysis are available elsewhere [30].

2.3. Data Analysis

The final survey dataset contained 30 pre-test responses, 19 mid-point res-
ponses, and 17 post-test responses. Data were cleaned, and the pre-test and
post-test surveys were matched on last four digits of the cell phone number,
resulting in nine matched responses between pre-test and post-test. Analyses
used the Wilcoxon test for unmatched pre-test/post-test data and the signed-
rank analytic test for the matched pre-test/post-test data (Table 2 and Table 3).

Table 2. Clinician self-rated skill acquisition and self-efficacy at pre-test (November 2020, n = 30), mid-point (May 2021, n = 19),

and post-test (October 2021, n = 17).

Pre-Test Mid-Point Post-Test Pre-Test to

Outcome Category’ (N = 30) (N =19) (N =17) Post-Test p
n (%) n (%) n (%) value

Skill Acquisition

Ability to administer Level 1 ASD? screeners?

Very Able 6 (20.00%) 8 (44.44%) 9 (52.94%)

Above Average Ability 7 (23.33%) 3 (16.67%) 6 (35.29%)

Average Ability 10 (33.33%) 4(22.22%) 1 (5.88%) 0.0029*

Some Ability 5 (16.67%) 3 (16.67%) 1 (5.88%)

Unable 2 (6.67%) 0 (0%) 0 (0%)
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Ability to administer Level 2 ASD screeners?

Very Able 0 (0%) 3 (10.00%) 2 (11.76%)
Above Average Ability 1 (6.9%) 5 (27.78%) 5(29.41%)
Average Ability 8 (26.67%) 0 (0%) 3 (17.65%) 0.0645
Some Ability 8 (26.67%) 5(27.78%) 1 (5.88%)
Unable 12 (40.00%) 4(22.22%) 6 (35.29%)
Missing 1(3.33%) 1 (5.56%) 0 (0%)
Ability to counsel families with ASD
Very Able 3 (10.00%) 5 (27.78%) 6 (35.29%)
Above Average Ability 3 (10.00%) 6 (33.3%) 4 (23.53%)
Average Ability 14 (46.67%) 5(27.8%) 6 (35.29%) 0.0065*
Some Ability 6 (20.00%) 2 (11.1%) 1 (5.88%)
Unable 2 (6.67%) 0 (0%) 0 (0%)
Missing 2 (6.67%) 0 (0%) 0 (0%)
Ability to manage treatment of patients with
ASD
Very Able 1(3.33%) 3 (16.76%) 7 (41.18%)
Above Average Ability 3 (10.00%) 3 (16.67%) 7 (41.18%)
Average Ability 13 (43.33%) 7 (38.89%) 3 (17.65%) <0.0001%
Some Ability 8 (26.67%) 3 (16.67%) 0 (0%)
Unable 4(13.33%) 2 (11.11%) 0 (0%)
Missing 1(3.33%) 0 (0%) 0 (0%)
Ability to make appropriate referrals for
patients with ASD
Very Able 5 (16.67%) 7 (38.89%) 2 (11.76%)
Above Average Ability 5(16.67%) 4 (22.22%) 7 (41.18%)
Average Ability 13 (43.33%) 6 (33.33%) 6 (35.29%) 0.4648
Some Ability 3 (10.00%) 1 (5.56%) 1 (5.88%)
Unable 2 (6.67%) 0 (0%) 1 (5.88%)
Missing 2 (6.67%) 0 (0%) 0 (0.00%)
Self-efficacy. Please rate your level of agreement with each of the following statement:
ASD screening for all patients annually is an
important part of routine care.
Strongly Agree 17 (56.67%) 12 (66.67%) 13 (76.47%)
Agree 7 (23.33%) 1 (5.66%) 0 (0%)
Somewhat Agree 4 (13.33%) 2 (11.11%) 2 (11.76%) 0.3453
Somewhat Disagree 0 (0%) 1 (5.56%) 0 (0%)
Disagree 0 (0%) 1 (5.56%) 2 (11.76%)
Strongly Disagree 2 (6.67%) 0(0%) 0 (0%)
Follow-up care for ASD is important for all
patients with positive ASD screens
Strongly Agree 24 (80.00%) 17 (94.4%) 16 (94.12%)
Agree 4 (13.33%) 1 (5.6%) 0 (0%)
Somewhat Agree 1(3.3%) 0(0%) 1 (5.88%) 0.3155
Somewhat Disagree 0 (0%) 0 (0%) 0 (0%)
Disagree 0 (0%) 0 (0%) 0 (0%)
Strongly Disagree 1(3.33%) 0(0%) 0 (0%)
DOI: 10.4236/0jped.2024.143048 493 Open Journal of Pediatrics


https://doi.org/10.4236/ojped.2024.143048

B. O’Hagan et al.

Continued

Patient education about ASD is an important
part of routine care

Strongly Agree

Agree

Somewhat Agree

Somewhat Disagree

Disagree

Strongly Disagree

Not Applicable

I feel confident educating my patients about
ASD

Strongly Agree

Agree

Somewhat Agree

Somewhat Disagree

Disagree

Strongly Disagree

Missing

I feel confident counseling my patients on
available treatments and realistic treatment
expectations

Strongly Agree

Agree

Somewhat Agree

Somewhat Disagree

Disagree

Strongly Disagree

I feel confident managing the primary care
needs of patients with ASD

Strongly Agree

Agree

Somewhat Agree

Somewhat Disagree

Disagree

Strongly Disagree

Missing

I feel confident interpreting results of ASD
screening tests

Strongly Agree

Agree

Somewhat Agree

Somewhat Disagree

Disagree

Strongly Disagree

Missing

18 (60.00%)
8 (26.67%)
2 (6.67%)
1(3.33%)

0 (0%)
1(3.33%)

0 (0%)

1(3.33%)
13 (43.33%)
7 (23.33%)
2 (6.67%)
1(3.33%)

2 (6.67%)
4(13.33%)

1(3.33%)

6 (20.00%)
13 (43.33%)
6 (20.00%)
3 (10.00%)
1(3.33%)

1(3.33%)
13 (43.33%)
7 (23.33%)
2 (6.67%)
1(3.33%)
1(3.33%)
4(13.33%)

3 (10.00%)
8 (26.67%)
9 (30.00%)
4 (13.33%)
1(3.33%)

4(13.33%)
4 (13.33%)

11 (61.11%)
3 (16.67%)
3 (16.67%)
1 (5.56%)

0 (0%)

0 (0%)

0 (0%)

8 (44.44%)
5 (27.78%)
4(22.22%)
1 (5.56%)
0 (0%)

0 (0%)

0 (0%)

4(22.22%)
6 (33.33%)
3 (33.33%)
2 (11.11%)
0 (0%)
0 (0%)

7 (38.89%)
5 (27.78%)
2 (11.11%)
2 (11.11%)
0 (0%)

0 (0%)

2 (11.11%)

6 (33.33%)
7 (38.89%)
4(22.22%)
1 (5.56%)
0 (0%)

0 (0%)

0 (0%)

11 (64.71%)
0 (0%)
5(29.41%)
0 (0%)

0 (0%)

1 (5.88%)

0 (0%)

12 (70.59%)
0 (0%)

4 (23.53%)
0 (0%)

1 (5.88%)

0 (0%)

0 (0%)

11 (64.71%)
0 (0%)
5(29.41%)
0 (0%)

1 (5.88%)

0 (0%)

10 (58.82%)
0 (0%)

4 (23.53%)
2 (11.76%)
1 (5.88%)

0 (0%)

0 (0%)

9 (52.94%)
0 (0%)

7 (41.18%)
1(5.88%)
0 (0%)

0 (0%)

0 (0%)

0.8388

0.0019*

0.0002*

0.0444*

0.0488*

DOI: 10.4236/0jped.2024.143048

494

Open Journal of Pediatrics


https://doi.org/10.4236/ojped.2024.143048

B. O’Hagan et al.

Continued

I feel confident in understanding the
concerns of early intervention

Strongly Agree 8 (26.67%) 9 (50.00%) 12 (70.59%)

Agree 13 (43.33%) 7 (38.89%) 0 (0%)

Somewhat Agree 4 (13.33%) 2(11.11%) 5(29.41%)

Somewhat Disagree 2 (6.67%) 0 (0%) 0 (0%) 0.0488
Disagree 0 (0%) 0 (0%) 0 (0%)

Strongly Disagree 2 (6.67%) 0 (0%) 0 (0%)

Missing 1(3.33%) 0 (0%) 0 (0%)

*p < 0.05. 'Wilcoxon test was conducted on unmatched samples in SAS. ?ASD (autism spectrum disorder).

Table 3. Responses to burnout and professional fulfillment survey [28] in participants at pre-program and post-program.

Clinician Burnout!?

3 4
;re(: %[)))rogram ;o(s;) §)rogram Pre-post program
(n = 30) (n=17) p-value
A sense of dread when I think about work, I have to do
Not at all 7 (23.33%) 3 (17.65%)
Very Little 6 (20.00%) 4 (23.53%)
Moderately 12 (40.00%) 4 (23.53%) 0.9640
A lot 4 (13.33%) 4 (23.53%)
Extremely 1(3.3%) 1(5.88%)
Missing 0 (0%) 1 (5.88%)
Physically exhausted at work
Not at all 6 (20.00%) 1 (5.88%)
Very Little 9 (30.00%) 5(29.41)
Moderately 9 (30.00%) 5(29.41%) 07482
Alot 5 (16.67%) 3 (17.65%)
Extremely 1(3.33%) 2 (11.76%)
Missing 0 (0%) 1(5.88%)
Lacking in enthusiasm at work
Not at all 7 (23.33%) 3 (17.65%)
Very Little 14 (48.33%) 5 (29.41%)
Moderately 7 (23.33%) 5(29.41%) 0.9962
A lot 2 (6.67%) 3 (17.65%)
Extremely 0 (0%) 0 (0%)
Missing 1(3.33%) 1 (5.88%)
Emotionally exhausted at work
Not at all 5 (16.76%) 1 (5.88%%)
Very Little 7 (23.33%) 5 (29.41%)
Moderately 12 (40%) 5(29.41%) 0.8514
Alot 5 (16.67%) 4 (23.53%)
Extremely 0 (0%) 1(5.88%)
Missing 0 (0%) 1 (5.88%)
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Less empathetic with my patients
Not at all

11 (36.67%)

4 (23.53%)

Very Little 14 (46.67%) 8 (47.06%)
Moderately 4(13.33%) 4(23.53%)
0.0970
Alot 1(3.3%) 0 (0%)
Extremely 0 (0%) 0 (0%)
Missing 0 (0%) 1(5.88%)
Less empathetic with my colleagues
Not at all 8 (26.67%) 4(23.53%)
Very Little 13 (43.33%) 7 (41.18%)
Moderately 8 (26.67%) 5(29.41%)
0.0843
A lot 1(3.33%) 0 (0%)
Extremely 0 (0%) 0 (0%)
Missing 0 (0%) 1 (5.88%)
Less sensitive to others’ feelings/emotions
Not at all 7 (23.33%) 4(23.53%)
Very Little 17 (56.67%) 8 (47.06%)
Moderately 5(16.67%) 4 (23.53%) 0.0232++
Alot 1(3.3%) 0 (0%)
Extremely 0 (0%) 0 (0%)
Missing 0 (0%) 1 (5.88%)
Less interested in talking with my patients
Not at all 10 (33.33%) 5(29.41%)
Very Little 15 (50.00%) 8 (47.06%)
Moderately 4(13.33%) 3 (17.65%) 00179+
A lot 1(3.3%) 0 (0%)
Extremely 0 (0%) 0 (0%)
Missing 0 (0%) 1 (5.88%)
Less connected with my patients
Not at all 11 (36.67%) 7 (41.18%)
Very Little 15 (50.00%) 7 (41.18%)
Moderately 3 (10.00%) 2 (11.76%) 0.0058"
A lot 1(3.3%) 0 (0%)
Extremely 0 (0%) 0 (0%)
Missing 0 (0%) 1 (5.88%)
Less connected with my colleagues
Not at all 8 (26.67%) 6 (35.29%)
Very Little 15 (50.00%) 8 (47.06%)
Moderately 6 (20.00%) 2 (11.76%) 0.0008"**
A lot 1(3.33%) 0 (0% )
Extremely 0 (0%) 0 (0%)
Missing 0 (0%) 1 (5.88%)
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Professional Fulfillment

I feel happy at work
Not at all true

Somewhat true

Pre-program
N (%)
(n=30)

0 (0%)
4 (13.33%)

Post-program
N (%) Pre-post p value
(n=17)

0 (0%)
5(29.41%)

Moderately true 16 (53.33%) 5(29.41%) 0.6710
Very true 9 (30.00%) 5(29.41%)
Completely true 1(3.33%) 1 (5.88%)
Missing 0 (0%) 1 (5.88%)
I feel worthwhile at work
Not at all true 0 (0%) 0 (0%)
Somewhat true 3 (10.00%) 1 (5.88%)
Moderately true 8 (26.67%) 5(29.41%) 0.6442
Very true 15 (50.00%) 6 (35.29%)
Completely true 4 (13.33%) 4 (23.53%)
Missing 0 (0%) 1 (5.88%)
My work is satisfying to me
Not at all true 0 (0%) 0 (0%)
Somewhat true 3 (10.00%) 1 (5.88%)
Moderately true 8 (26.67%) 6 (35.29%) 0.9986
Very true 15 (50.00%) 6 (35.29%)
Completely true 4(13.33%) 3 (17.65%)
Missing 0 (0%) 1 (5.88%)
I feel in control when dealing with difficult problems
at work
Not at all true 1(3.33%) 2 (11.76%)
Somewhat true 10 (33.33%) 2 (11.76%)
Moderately true 10 (33.33%) 6 (35.29%) 0.6029
Very true 8 (26.67%) 5(29.41%)
Completely true 1(3.33%) 1(5.88%)
Missing 0 (0%) 1 (5.88%)
My work is meaningful to me
Not at all true 0 (0%) 0 (0%)
Somewhat true 1(3.33%) 0 (0%)
Moderately true 3 (10.00%) 6 (35.29%) 10000
Very true 16 (53.33%) 2 (11.76%)
Completely true 10 (33.33%) 8 (47.06%)
Missing 0 (0%) 1 (5.88%)
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I’'m contributing professionally (e.g., patient care,
teaching, research, and leadership) in the ways I value

most.

Not at all true
Somewhat true
Moderately true
Very true
Completely true
Missing

0 (0%) 0 (0%)
1 (3.33%) 5 (29.41%)
10 (33.33%) 4 (23.53%)
0.1699
13 (43.33%) 4 (23.53%)
5 (16.67%) 3 (17.65%)
1(3.33%) 1 (5.88%)

'Responses were analyzed in SAS using Wilcoxon test (unmatched sample). *Higher mean scores in the burnout section of the

survey indicate more alignment with the statement-scores that are higher can be interpreted as feeling more pressure/burnout

than lower scores. *Pre-program surveys were administered in November 2020. “Post-program surveys were administered in Oc-

tober 2021.

Focus groups and interviews were audio-recorded, transcribed, de-identified,
and verified by two authors. Transcripts were deductively coded [31] using all
NPT [27] constructs and content analysis [32] was performed to categorize qua-
litative findings (Table 4, Table 5). Qualitative analysis was conducted using
NVivol2 software [33]. Transcripts were independently coded by two authors
who met and resolved differences via consensus; a third author served as tie-

breaker.

3. Results
3.1. Quantitative Findings

3.1.1. Survey Respondent Characteristics

At pre-test, 30 participants represented behavioral health staff (13.33%, n = 4),
nurse (6.67%, n = 2), nurse practitioner (13.33%, n = 4), physician (63.33%, n =
19), and medical support staff (3.33%, n = 1) (Table 1). Participants specialized
in developmental and behavioral pediatrics (3.33%), family medicine (23.33%, n
= 7), pediatrics (60%, n = 18), psychiatry (3.33%, n = 1), and other including
clinical social work, med-peds, and trauma (10%, n = 3). Most participants

(66.06%, n = 16) have between three to ten years of experience in practice.

3.1.2. Self-Reported Ability

Participants were assessed via a five-point Likert scale on self-reported ability
related to autism screening, care management, and patient education (Table 2).
Participants reported a significant increase in their perceived ability to adminis-
ter level 1 autism screeners from 43.33% (n = 11) reporting above average ability
or very able at pre-test compared to 52.94% (n = 15) at post-test (p = 0.0029).
Participants reported a significant increase in their perceived ability to counsel
families from 20% (n = 6) reporting average ability or very able at pre-test com-
pared to 58.82% (n = 10) at post-test (p = 0.0065).
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Table 4. The Standards for Reporting Qualitative Research (SRQR) 21-item checklist [29].

Topic

Item

Title and abstract
Title

Abstract

Introduction

Problem formation

Purpose or research
question

Methods

Qualitative approach
and research
paradigm

Researcher
characteristics and
reflexivity

Context
Sampling strategy

Ethical issues
pertaining to human
subjects

Evaluation of Clinician Training in Autism Screening, Care Management, and Patient Education

Objective: The demand for pediatric developmental evaluations has far exceeded the workforce
available to perform them, which creates long significant wait times for services. A year-long clinician
training using the Extension for Community Healthcare Outcomes (ECHO™) model with monthly
meetings was conducted and evaluated for its impact on primary care clinicians’ self-reported
self-efficacy, ability to administer autism screening and counsel families, professional fulfillment, and
burnout.

Methods: Participants represented six community health centers and a hospital-based practice. Data
collection was informed by participant feedback and the Normalization Process Theory via online
surveys and focus groups/interviews. Twelve virtual monthly trainings were delivered between
November 2020 and October 2021.

Results: 30 clinicians participated in data collection. Matched analyses (n = 9) indicated statistically
significant increase in self-rated ability to counsel families about autism (Pre-test Mean = 3.00,
Post-test Mean = 3.89, p = 0.0313), manage autistic patients’ care (Pre-test Mean = 2.56, Post-test Mean
=4.11, p = 0.0078), empathy toward patients (Pre-test Mean = 2.11, Post-test Mean = 1.22, p = 0.0156)
and colleagues (Pre-test Mean = 2.33, Post-test Mean = 1.22, respectively, p = 0.0391). Unmatched
analysis revealed increases in participants confident about educating patients about autism (70.59%,
post-test n = 12 vs. 3.33%, pre-test n = 1, p = 0.0019). Focus groups found increased confidence in
using the term “autism”.

Conclusion: Participants reported increases in ability and confidence to care for autistic patients, as
well as empathy toward patients and colleagues. Future research should explore long-term outcomes in
participants’ knowledge retention, confidence in practice, and improvements to autism evaluations and

care.

There is currently a lack of available developmental services to care for autistic patients. Wait times for
developmental evaluations and services are long, which could be a detriment to patients as early
autism-related support is the key to positive outcomes.

The current evaluation aims to assess the effectiveness of a virtual clinician training program in
building capacity of clinicians in administering autism screenings and managing care of autistic
patients, including patient counseling and education.

Focus group and interview guide was developed informed by survey findings and the Normalization
Process Theory (NPT) framework due to its focus on practice change and its mechanisms [27].
Transcripts were coded using a deductive approach.

JG and BO facilitated focus groups and interviews. JG is clinical associate professor with over 15 years
of experience in mixed methods research and evaluation. BO is a junior research scientist with three
years of experience in qualitative research.

Focus groups and interviews were conducted virtually using the Zoom teleconferencing software and
in-person based on participants’ availability.

A convenience approach was used to recruit participants who attended trainings.

The evaluation procedures were reviewed and approved as exempt by the Boston University Medical
Campus and Boston Medical Center Institutional Review Board (IRB H-40718). Focus group and
interview sessions started with a review of consent and participants had the opportunity to ask
questions throughout the session.
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Continued

Data collection
methods

Data collection
instruments and
technologies

Units of study

Data processing

Data analysis

Techniques to enhance
trustworthiness

Results/findings

Synthesis and
interpretation

Links to empirical data

Discussion

Integration with prior
work, implications,
transferability, and
contribution(s) to the
field

Limitations

Other
Conlflicts of Interest

Funding

Table Head

copy

Focus groups and interviews were audio recorded and field notes were taken.

JG and BO developed the focus group guide using information from survey findings and the NPT
framework [27]. Focus group guide was not pilot tested. However, questions in each focus group
may be revised based on participant responses.

We conducted two focus groups (n = 4, n = 2) and four interviews in March 2022. Questions were
organized using the NPT framework [27] to gather context about participants’ changes in
self-reported ability and confidence in administering autism screenings and care.

Audio recordings were transcribed and verified for accuracy by two different research assistants.
NPT framework [27] constructs were used as codes and deductively applied to transcripts.

Each transcript was double coded by two authors. Three authors met to review and discuss the
coding until a consensus was reached. The third author who did not initially coded the transcript
served as a tiebreaker if needed.

Participants provided context about their interests and motivation in learning more about autism
screening and care management. They also shared about the benefits of participating in the training
such as increased confidence in discussing autism with patients and their families. However, larger
structural barriers (e.g., lack of available long-term services, difficulties with external entities such as
insurance) to care persisted, which could not be fully addressed by clinician trainings.

Coherence: “Being able to think and understand how pediatricians approach a patient, as well as the
concerns and challenges they face in thinking from that behavioral health lens.... What could we do?
What could we hold with them so they’re not holding it alone?”

9

Cognitive participation: “... Better able to talk about like what’s available in the moment... For
instance, Early Intervention for the younger kids or school and getting them set up at schools, and
then again like the ABA for afterwards.”

Collective action: “There’s talk at the clinic of expanding the training for other providers including
the pediatricians themselves to become more skilled with the RITA-T and the CARS...”

Reflexive working: “... It’s always nice to hear about things run differently in different clinics,

because you start to realize well, maybe we could be more efficient in this way.”

Similar to research on other autism-focused trainings using the ECHO model, participants reported
increases in self-reported ability to screen and care for autistic patients. Knowledge and skills gained
from the training could result in faster autism diagnosis. However, other system-level improvements
are needed to address remaining barriers to care.

There was no comparison group and participants self-selected to participate in the trainings. It is
unclear if our findings would be transferrable to clinicians who were invited but opted not to
participate in the training.

The authors declare that they have no competing interests.
This evaluation was supported by the Deborah Munroe Noonan Memorial Research Fund.
Table Column Head

Subhead

Table column subhead Subhead

More table copy®

a. Sample of a Table footnote ( 7able footnote is dispensable).
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Table 5. Qualitative findings from focus groups and interviews with primary care clinicians organized using Normalization

Process Theory [27].

Construct  Definition

The initial sense-making work that is
involved in ultimately implementing
new tools and methods in practice.
This sense-making involves both
individual and communal aspects,
such as individuals defining internal
Coherence o )
motivation for learning about these
new practices, as well as identifying
their roles as individuals and within a
community of providers as they begin
to think about how these practices will
be applied.

Problem identification, collaborations
within a clinic to work towards solving
the problem, and how clinicians can
confidently sustain their practices.
Participants identified the pieces that
need to come together to lead to

Cognitive  positive change in their individual and

participatio clinic-level practice. This thinking

n involves identifying the individuals
who will bring about this change and
the context in which they will be doing
so. Further, participants reflected on
whether they are confident that they
have the tools and people necessary to
exact change.

Refers to the action steps that
participants need to take to implement
new practices they learned from
BCAEP. This involves interacting with
the systems already in place (e.g.,

Collective  referral process), barriers (e.g.,

action COVID-19), allocating time and
resources, and building systems of
accountability (e.g., defining staff roles
and responsibilities) to ensure that
these changes are implemented
effectively.

Illustrative Quotes

105: “Being able to think and understand how pediatricians approach a
patient, as well as the concerns and challenges they face in thinking from
that behavioral health lens.... What could we do? What could we hold
with them so they’re not holding it alone?”

109: “I think that I've felt more confident through hearing other health
centers talk about maybe those challenging cases.... How do you talk
about what [autism] is.... When we look at it through a lens of a
biomedical sort of Western medicine-informed diagnostic entity.... but
I'm seeing a newly immigrated from Albania family that doesn’t speak
English... In their culture, there’s an idea that... not talking until the age
of five is actually pretty typical, and [the family is] not concerned about
that at all.... We need to somehow meet each other in the middle... and
do what we think is in the child’s best interest while honoring that family’s
values.... I think the ECHO was also really useful to hear different clinics
talk about those types of dilemmas, and this is how I would talk to the
parent about that...”

102: “... Better able to talk about like what’s available in the moment...
For instance, Early Intervention for the younger kids or school and getting
them set up at schools, and then again like the ABA for afterwards.”

106: “As I said, we’re sort of working on, we had just started trying to
become more autism friendly and... then the pandemic came. So, I think
that sort of a combination of that, plus the ECHO plus [clinician]’s mini
fellowship. [Clinician] and I are working on making almost sort of a mini
developmental clinic day type thing so that we have much better, we have
more wraparound services than we had before.”

107: “...One aspect of diagnosis is that the visit... schedule goes from
every two months to... every year... very quickly..... Then what happens
is that kid is too old for Early Intervention, [but] too... young for
school.... And the specialists already have a one year waiting list for kids
that are 19 months old.... So now, we want to build something in our
practice to catch that... but we don’t have enough kids in our practice to
build that system - to run 1000 kids through in that age group, you know
what I mean? So... the math doesn’t work for practices I guess.”

109: “There’s talk at the clinic of expanding the training for other
providers including the pediatricians themselves to become more skilled
with the RITA-T and the CARS [Moderatorl: Yeah]. Training them in
how to do the diagnostic... letter... that insurance will accept... in order
to get ABA, the IEP, all those services going... And that sort of to get
better as a clinical team... [in] involving behavioral health staff, involving
primary care provider, to... maybe catch those kids that fall under the
bucket.”
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Continued

When participants evaluate the training
Reflexive that they received as well as the
working implementation of strategies that they

learned during BCAEP.

103: “...It’s always nice to hear about how things run differently in
different clinics, because you start to realize well, maybe we could be
more efficient in this way. You know, we could... adopt some of the
the processes that are used in other clinics. And so... I feel like it’s
nice, ... not only for getting to know folks in the community, but
also... sharing ideas about what’s worked, what hasn’t worked... in
their clinics and ways to improve ours.”

110: “...So I guess the only thing I'll say is that it made us even less
tolerant of the wait times and moving more things and like doing more
work to kind of move heaven and earth to not let the wait times be a
barrier for our patients. [Moderator 2: Mhm] That’s probably the way
that—yeah. That’s probably the way that the ECHO impacted things.”
108:“Just to agree with 101. After the... training, [I] made a point of
using the word [autism]. And... I don’t know if I was shy about it
before or not, but what I learned was that most parents were thinking
it anyway, and if you didn’t say it, then they continued to worry inside
that they might be crazy or something, because... almost none of them
rebelled against it. You know, they almost all, like, appreciated hearing
that.”

The largest increase from pre-test to post-test was self-reported ability to
manage treatment of autistic patients with 13.33% (n = 4) of participants re-
ported having above average ability or very able at pre-test compared to 82.36%
(n = 14) at post-test (p < 0.0001). In the subsample of participants that matched
from pre-test to post-test (n = 9), there was a statistically significant increase in
self-rated ability to counsel families about autism (pre-test mean = 3.00, post-test
mean = 3.89, p = 0.0313) and manage autistic patients’ care (pre-test mean =
2.56, post-test mean = 4.11, p = 0.0078).

3.1.3. Self-Efficacy
Participants expressed higher agreement with some self-efficacy statements at
mid-point (n = 18) and more so at post-test (n = 17) compared to pre-test (n =
30), indicating increasing levels of confidence as the training progressed
(Table 2). For example, more participants reported feeling confident about
educating their patients about autism at post-test compared to pre-test. A ma-
jority of participants (70.59%, n = 12) strongly agreed at post-test that they felt
confident educating patients about autism compared to 3.33% (n = 1) at
pre-test (p = 0.0019). More than half (64.71%, n = 11) of participants also
strongly agreed to feeling confident counseling patients on available treatments
and realistic treatment expectations at post-test compared to 3.33% (n = 1) at
pre-test (p = 0.0002).

Additionally, more participants reported feeling confident about caring for
autistic patients at post-test compared to pre-test including feeling confident
managing the primary care needs of autistic patients, feeling confident inter-

preting results of autism screening, and understanding the concerns of early in-
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tervention. Although there were increases in unmatched data, they were not sta-
tistically significant in the matched subsample (n = 9).

At post-test, participants reflected on how the training changed their practice
and behaviors with many participants feeling confident in the processes, proto-
cols, and workflows related to autism care of patients. For example, participants
indicated feeling confident making referrals, observing behaviors, identifying
children on the autism spectrum, and using the word “autism” in conversations.
Many of these statements were further contextualized through the interviews

and focus groups [30].

3.1.4. Burnout and Professional Fulfillment

Unmatched analyses indicated changes in clinicians’ reporting of feeling sensi-
tive to others’ feelings/emotions, interest in talking with their patients, and con-
nected with their patients and colleagues (Table 3). In matched analyses (n = 9),
clinicians reported at pre-program versus post-program feeling more empathetic
with their patients (2.11 and 1.22, respectively, p = 0.0156); feeling more empa-
thetic with their colleagues (2.33 and 1.22, respectively, p = 0.0391); and being
more sensitive to others’ feelings or emotions (2.11 and 1.22, respectively, p =
0.0313). There were found no statistically significant change in professional ful-

fillment in both matched and unmatched analyses.

3.2. Qualitative Findings

3.2.1. Focus Group and Interview Participant Characteristics

Ten clinicians participated in the focus groups and nine completed the pre-focus
group survey to assess professional characteristics of participants (ie., role/title,
medical specialty, years of experience, number of sessions attended). Partici-
pants represented physicians (44.44%, n = 4), nurse practitioners (44.44%, n =
4), administrative leadership (11.11%, n = 1), and specialties including pediatrics
(77.78%, n = 7), psychiatry (11.11%, n = 1), and integrated behavior health
(11.11%, n = 1). One-third (n = 3) of participants had 3 - 5 years of experience in
practice and 55.55% (n = 5) had more than 10 years of experience. On average,
participants attended ten out of 12 sessions. Themes that emerged from inter-
views and focus groups were organized according to NPT [27] constructs. We
present key themes and illustrative quotes to highlight participant feedback and

provide context to the surveys (Table 5).

3.2.2. Construct 1: Coherence

Coherence occurs when participants make sense of a new practice, why it is im-
portant, and how it fits into their practice [27]. Participants were highly moti-
vated to engage in BCAEP because they had a previously established interest in
autism, and some had noticed increasing numbers of their patients presenting
with symptoms of autism but needed enhanced skills to feel confident working
with these patients. According to one participant who had “been in practice for

25 years”, they noticed an increase in autistic patients in their practice “and...
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I’m talking the ones that are so obvious” [30].

Such increase in developmental services also highlights the importance of col-
laboration. Participants noted the importance of engaging in bidirectional know-
ledge transfer with their colleagues. This internal motivation served as the driv-
ing force behind participants’ reflection on how their individual roles in the
clinic can support the autism screening and follow-up and how they could im-
prove existing procedures or start implementing new ones. One participant
shared paying more attention to “...signs we might want to be noticing... so, for
me, this is about how do I take that information from the trainings and put it

into some practice” [30].

3.2.3. Construct 2: Cognitive Participation

The construct cognitive participation [27] requires a focus on identifying the
problem, working to solve the problem, and sustaining the work. Participants
described components of their work that need to change in order to improve
their individual practice as well as their clinic as a team. Participants reflected on
their confidence regarding the extent to which they had the tools and expertise
necessary to create change. For example, one participant “... did start doing
CARS evaluations after the [BCAEP] started, partially because I just had more
confidence...” [30].

Participants fell into two categories: clinicians who were familiar with autism
screening and those who were newer to the autism evaluations. Some had been
using these tools for years while others just started to use the tools within their
practice. For example, one participant had “trained in the CARS as a fellow,
probably, you know, actually performed it with some small [number of patients],
and then I was in the real-world practicing and using it...” [30]. Case discussions
with other clinicians and presentations from knowledgeable leaders in the field
during BCAEP provided participants who were newer to screening tools with

more confidence.

3.2.3. Construct 3: Collective Action

The third step is collective action [27], which refers to the action steps needed to
implement new practices participants learned from BCAEP. For example, inte-
racting with systems already in place (e.g., electronic medical record, special
education system), barriers (e.g., COVID-19 pandemic, lack of services availabil-
ity), and allocation of time, resources, and personnel responsibilities.

The biggest barriers were long wait times to get patients evaluated by a spe-
cialist and logistical complications resulting from the COVID-19 pandemic. Par-
ticipants expressed wanting to expand these skills to PCCs to make evaluations
more time-efficient and to ease the burden on the smaller group of individuals
currently performing screenings. For example, dedicating “[even] four to six
hours a week to just do... the screening diagnostic” had been helpful in getting
patients seen by specialists more quickly [30]. Moreover, there needs to be infra-

structure to support changes made to protocols within the clinic. For instance,
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one participant described the steps required to enter screening results into the
electronic medical record, “We’re in kind of like a paper world. So, you get the
paper screener... and then it’s put into the computer, or you can yourself put it
in or have your medical assistant [or] whoever. Sometimes there are lags or
drops in [that] process. I think the ultimate goal and what most clinics should be
really doing in this day and age is... everything should... just [be inputted] di-
rectly into the computer....” [30].

The process from screening, diagnosis, and services receipt involves many
steps. It requires concrete systems of accountability and strong communication
between everyone involved. One participant described that they “would love
someone to walk [families] through this [Applied Behavior Analysis or ABA]
process” because families may get “stuck at paperwork which is... the very be-
ginning step” [30].

Lastly, participants discussed collaborations with other clinicians. Since before
the COVID-19 pandemic, there were “little cross collaboration there in pedia-
trics” [30]. During the pandemic, connection with other clinicians was even

<

more important. One participant emphasized that it is ... important [for nurse
practitioners to] stay connected... especially because we are going to continue to
see increasing numbers of autistic children” [30]. Having a community could
reduce feelings of isolation for clinicians. One participant reported that they
“love[d] the fact that I could see into the thoughts and experiences of others...
And to hear... what other practices are struggling with or doing well with. So

that whole like community feel[ing], I thought was great” [30].

3.2.4. Construct 4: Reflexive Working

Reflexive working is defined as participants’ assessment of the actions they took
and whether they were useful or successfully implemented [27]. In the current
evaluation, reflexive working applied to when participants evaluated 1) their im-
plementation of strategies learned during the training, 2) training content, and
3) how training was delivered.

BCAEP was helpful in increasing rates of autism screening, which could cata-
lyze referrals to specialists, thus reducing wait times. Access to external services
such as ABA, however, remained scarce and could not be addressed by BCAEP
alone. One participant reported that they were “continuing to have, unfortu-
nately, a lot of trouble getting kids hooked in with ABA, and part of it is that [the
insurance system] is claiming that I am not qualified to do autism evaluations...”
[30].

Additionally, participants noted the importance of effectively communicating
with families, using transparent language. One participant “made a point of us-
ing the word [autism]... most parents were thinking it anyway, and if you don’t
say it, then they continue to worry inside... they almost... appreciated hearing
that” [30].

Participants reported positive feedback about training delivery. Factors that

increased training engagement included learning from other participants: “The
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process of [going] through a case presentation from another pediatrician at another
health center about a tough diagnostic disclosure with a family with language
and cultural and whatever barriers. Like that experience... I found the most val-
uable” [30]. Participants also offered additional topics for future trainings such

as transition to adult services, ABA, and medications.

4. Discussion

Procuring services for autism is a complex and time-consuming process with
different systemic barriers and bottlenecks [6]. Equipping PCCs with the ability
and confidence to streamline the initial steps (i.e, screening) and counsel fami-
lies about autism can help improve patients’ overall experience in accessing and
sustaining care. Participants reported an increase in self-rated ability and self-
efficacy to administer autism screeners, communicate with families about aut-
ism, manage care of autistic patients, and identify/refer to appropriate services

for autistic patients.

4.1. Autism Screening and Care Management

The positive change observed in self-efficacy about autism screening and care
management is consistent with past evaluations of other autism-focused ECHO
programs [15] [16] [18] [22] [24]. In particular, increased self-reported ability
and self-efficacy could lead to practice change [34] though evidence on practice
change due to the ECHO model is mixed [13] [24]. Qualitative analysis using
NPT allowed exploration into the barriers within a system of clinicians that, no
matter how motivated and empowered to change practice, faced difficulties in
implementing the lessons learned. Examples of specific challenges faced by par-
ticipants in implementing knowledge and skills gained from BCAEP into their
clinical practice include time constraints and workload demands as barriers to
autism screenings. Specifically, limited time during patient appointments and
gaps between appointments that made timely receipt of services challenging (e.g.,
state-funded early intervention stops at a child’s third birthday). These barriers
coupled with an already overextended workforce could hinder access to services
[6]. The current evaluation, however, showed that increasing confidence to per-
form these responsibilities quickly may overcome some of the environmental
barriers to providing care to patients.

Initial screenings may not result in service access improvements without an
efficient referral protocol [35]. Participants reported that there were long wait
times for long-term services resulting in delays regardless of how confident and
adept clinicians were in making referrals. BCAEP clinicians expressed workflow
issues in ABA and school assessments and offered suggestions for future train-
ings, including involving specialists in training sessions. Improvements to clinic
workflows and processes, expanding care capacity, and clear protocols for feed-
back loops across settings (Z.e., clinics, schools, early intervention) are necessary

to fully address autism care in pediatric patients.
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4.2. Patient Education and Counseling

In both the pre-test and post-test surveys and follow-up focus groups, partici-
pants indicated an increased skill and comfort in communicating an autism di-
agnosis and educating families about services. Participants also indicated want-
ing to learn more about the specifics of behavior therapy so that they could bet-
ter explain to families and increase their engagement in these services. Findings
were consistent with those of a scoping review of 27 studies, which reported
healthcare professionals’ desire for more training, information, and resources to
care for autistic patients [36].

Another barrier reported by participants was families’ refusal to see a special-
ist. This is consistent with the literature, which also shows sociocultural factors
influencing patients’ willingness to see a specialist and receive an autism diagno-
sis [7]. One systematic review found that families reported experiencing stigma,
associated consequences (e.g., self-esteem and mental well-being) [37], and re-
duced access to autism services for underserved populations [7]. Complex pay-
ment systems, trauma, and cultural bias are barriers affecting patients’ ability to
access services, which are largely outside clinician control [38].

BCAEP clinicians regularly care for families with diverse sociocultural back-
grounds making stigma and access to services for underserved populations an
important focus in trainings. BCAEP clinicians qualitatively reported increased
knowledge about addressing barriers as well. Sociocultural, economic, and sys-
temic barriers faced by underserved families [37] highlighted the importance of
intentional and culturally responsive patient/family education. An entire session
was dedicated to discussing communicating an autism diagnosis and navigating
the sociocultural factors that may affect how an autism diagnosis is received by

the family.

4.3. Burnout and Professional Fulfillment

Survey responses on burnout suggested an increase in participants’ empathy
with patients and colleagues as well as sensitivity toward others’ emotions from
pre- to post-program. This finding aligned with other researchers’ conclusion
that the ECHO model could be used to support frontline staff [39] and buffer
clinician burnout [40]. Professional fulfillment indicators were not significantly
affected.

4.4. Limitations

This evaluation has several limitations. First, it was conducted on a group of
self-selected clinicians and may not be generalizable to other settings. Self-se-
lecting participants may have higher motivation to learn about and interest in
developmental and behavioral pediatrics, which may not represent all PCCs.
Participants, however, represented clinics across a diverse health system and
came from a variety of experience and roles. Second, the sample size was small as

it was exploratory research for a newly-developed program, which limits genera-
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lizability as the participant group may not be representative of all PCCs. The
small group made it possible to assess individual engagement in sessions and es-
tablish a cohesive community over the year-long project. Third, there was no
comparison group though baseline information was collected prior to the pro-
gram. Lack of a comparison group limited our ability to distinguish whether
gains reported by participants were due to the training or other confounding
factors, however the pre-test/post-test design does allow for shifts throughout
the training to be captured. Finally, all data on participants’ ability to screen and
care for autistic patients were self-reported and there were no data on screening
rates at the clinics to measure longer-term impact of the training on practice
change. Some participants, however, qualitatively reported an increase in autism
screening rates in their clinics, which is consistent with another autism-focused

ECHO program in underserved rural primary care practices [13].

4.5. Conclusion

Accessing developmental services can be a time consuming and complicated
journey for autistic patients and families. There are multi-level barriers from the
child and family level (e.g., sociocultural factors) to systems and policy level
(e.g., frequently changing insurance requirements). One barrier is lack of clini-
cians trained and skilled in developmental care [41], which is more problematic
since the COVID-19 pandemic with clinician shortages in pediatric subspecial-
ists and greater need in children and families. Training programs designed to
enhance self-reported ability and self-efficacy of primary care clinicians in aut-
ism screening, care, and patient education can improve access to crucial services
for autistic patients. To be most effective and provide lessons for future applica-
tion and trainings, however, these programs should be rigorously evaluated for
implementation and achievement of outcomes. The results of this mixed-methods
evaluation can inform future clinician training for successful delivery and effec-
tiveness, resulting in more primary care clinicians who can conduct initial
screening and are knowledgeable about developmental care to best manage a pa-
tient’s care and provide recommendations to families.

To our knowledge, this is the first mixed-methods evaluation conducted on an
autism-focused ECHO program in a safety-net urban setting and in an all-virtual
environment. BCAEP increased participants’ self-efficacy and self-reported abil-
ity to administer autism screening, manage care, and educate families about aut-
ism. There is also evidence for reduced burnout after program participation.
Moreover, follow-up focus groups offered individual and clinic-level context on
successful strategies for practice implementation. Competencies addressed in
BCAEP may result in faster access to services and improved rapport with fami-
lies, which is crucial as autism can have significant lifelong impacts that require
care continuity [42]. Additional research is required to monitor the long-term
outcomes related to participants’ knowledge retention, confidence in practice,

and improvements to autism evaluations and patient education. Potential exam-
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ples of improvement indicators of autism care include wait time to developmen-
tal evaluation and diagnosis receipt, as well as gathering feedback from families
regarding their experience accessing developmental care. As resources allow, pe-
riodic follow-up with training participants allows for deeper understanding of
the competencies that are put into practice and the barriers and facilitators to

sustainability of practice change.
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Appendix 1

Table Al. Training learning objectives.

Session

Session 1

Session 2

Session 3

Session 4

Session 5

Session 6

Session 7

Session 8

Session 9

Session 10

Session 11

Session 12

Focus Area

Screening and diagnosis

Screening and diagnosis

Patient education and care

management

Patient education and care

management

Screening and diagnosis

Screening and diagnosis

Non-medical services

Patient experience

Patient experience

Patient experience

Non-medical services

Screening and diagnosis

Learning Objectives

Describe the difference between level 1 and level 2 screeners.

List the pros and cons of the different level 2 screeners.
Demonstrate how to take a deeper history and utilize other tools.

Learn ways to become comfortable with using the word autism when
following a positive screen and strategies to deliver difficult news.

Strategize about how to make a successful referral.
Learners will give caregivers tools prior to their evaluation
appointment.

Recognize the implications of autism spectrum disorder diagnosis in a
time of social distancing.
Recognize and describe diagnostic criteria of autism.

Continuation of session 5.

Explain components autism specific services and what is required for
access in the state.

Recognize the key principles of Picture Exchange Communication
System (PECS) and Applied Behavior Analysis (ABA).

Discuss sleep challenges particularly as they impact an autistic youth.
Describe specific strategies to support families with a youth with sleep
issues.

Describe behavioral challenges particularly as they impact an autistic
youth.

Discuss three-pronged approach to behavior problems—educational,
behavioral, medication.

Describe a pathway in primary care for workup and treatment.

Describe the role of the pediatric clinician regarding guardianship.
Describe the transition timeline.

Describe the timeline for special education evaluations as well as the
qualifying diagnoses in public, charter, and parochial/independent
schools.

Outline the education options for educating youth on the spectrum
from substantially separate to inclusion as well as degree of ABA direct
service.

Demonstrate observational skills.
Apply Childhood Autism Rating Scale (CARS) to observe behaviors.
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