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Objective The aim of the study is to identify and prioritize early intervention (EI)
stakeholders’ perspectives of supports and barriers to implementing the Young
Children’s Participation and Environment Measure (YGPEM), an electronic patient-
reported outcome (e-PRO) tool, for scaling its implementation across multiple local
and state El programs.

Methods An explanatory sequential (quan > QUAL) mixed-methods study was con-
ducted with El families (n=6), service coordinators (n=9), and program leadership
(n=7). Semi-structured interviews and focus groups were used to share select
quantitative pragmatic trial results (e.g., percentages for perceived helpfulness of
implementation strategies) and elicit stakeholder perspectives to contextualize these
results. Three study staff deductively coded transcripts to constructs in the Consoli-
dated Framework for Implementation Research (CFIR). Data within CFIR constructs
were inductively analyzed to generate themes that were rated by national early
childhood advisors for their relevance to longer term implementation.
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Results All three stakeholder groups (i.e., families, service coordinators, program
leadership) identified thematic supports and barriers across multiple constructs within
each of four CFIR domains: (1) Six themes for “intervention characteristics,” (2) Six
themes for “process,” (3) three themes for “inner setting,” and (4) four themes for
“outer setting.” For example, all stakeholder groups described the value of the YGPEM
e-PRO in forging connections and eliciting meaningful information about family
priorities for efficient service plan development (“intervention characteristics”). Stake-
holders prioritized reaching families with diverse linguistic preferences and user
navigation needs, further tailoring its interface with automated data capture and
exchange processes (“process”); and fostering a positive implementation climate
(“inner setting”). Service coordinators and program leadership further articulated
the value of YGPEM e-PRO results for improving El access (“outer setting”).

Conclusion Results demonstrate the YGPEM e-PRO is an evidence-based intervention
that is viable for implementation. Optimizations to its interface are needed before
undertaking hybrid type-2 and 3 multisite trials to test these implementation strate-
gies across state and local El programs with electronic data capture capabilities and

diverse levels of organizational readiness and resources for implementation.

Background and Significance

Part C of the Individuals with Disabilities Education Act'
authorizes states to create early intervention (EI) programs,
which currently serve 3.7% of U.S. children ages 0 to 3 years
old.? El programs aim to offer family-centered services in the
child’s natural environment to improve child and family
outcomes, such as increasing family access to valued activi-
ties for their child to participate and develop skills.> Howev-
er, children and families experience disparities in their
access to and use of EI services that have historically relied
on face-to-face processes of care.*~® Practice-based strate-
gies for improving equitable EI processes, such as those
proposed for El referral and evaluation,” hold promise for
improving EI service quality.

The use of patient-reported outcomes (PROs) is endorsed
as a practice-based strategy for advancing value-based ser-
vices for children and families.® Electronic patient-reported
outcomes (e-PROs) can serve as an informatics tool for
including the child and family perspective regarding their
needs and priorities when designing and evaluating ser-
vices.>19 In EI, e-PROs can be used in direct service provision
to consider family needs and priorities for tailoring the
development of the individualized family service plan
(IFSP) that should include functional goals and strategies
for goal attainment based on family-identified priorities and
inclusive of their expertise. Some e-PROs can also be useful
for tracking progress to guide shared and data-driven deci-
sions about tailoring interventions with families.'® In both
cases, e-PROs support equitable services via quantifiable
estimates from the family that are consistent in the informa-
tion they capture and minimize the need for clinician inter-
pretation (and implicit bias).'® Beyond their benefits to
individual-level services, e-PROs yield data that can be
aggregated for conducting robust health services and imple-
mentation research, to demonstrate the value of EI services
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and guide decisions for improving these services.'®!! While
there are challenges to appraising and implementing e-PROs
in pediatric contexts like EL'1° they hold promise for
accelerating quality improvement of these services in pro-
grams with electronic data capture systems.

The Young Children’s Participation and Environment
Measure (YG-PEM) is a promising e-PRO informatics tool
that offers an evidence-based strategy to deliver family-
centered EI in programs with electronic data capture
systems.”’.‘24 Its completion takes approximately 20 to
30 minutes'® and yields a summary report for caregivers to
share with their EI service providers.?® EI stakeholders have
participated in research to develop, evaluate, and implement
it per best practice standards.?®~2 Specifically, the YC-PEM
e-PRO and its companion goal setting application were
developed primarily in partnership with EI providers”'29
and EI families,'823-30-32 and EI program leadership (PL)
partnered in developing organizational infrastructure need-
ed to incentivize EI provider involvement in research on this
topic.>> Together, these EI stakeholders informed decisions
about how and when to introduce the YC-PEM e-PRO option
for inclusive service design toward meaningful EI outcomes,
including their child’s participation in valued activities.3#-3
For example, these EI stakeholders have shaped decisions to
explore implementing the YG-PEM e-PRO as part of the
child’s service visit and annual evaluation of progress.!”-18-36

To date, EI stakeholders representing differing perspec-
tives about information exchange during family-provider
encounters3’ and at all levels of an EI organization (i.e.,
families, EI providers and service coordinators (SC), and PL)
have been engaged to develop the YC-PEM e-PRO option (e.g.,
layout of the summary report) and select implementation
strategies (e.g., research group infrastructure, timing of its
implementation). However, they have not yet been engaged
to identify the full range of relevant supports and barriers to
implementing the YC-PEM e-PRO option across EI programs,



for improving both individual-level information exchanges
within routine EI workflows and for guiding decisions for
quality improvement of EI services.383%

Objectives

This study is part of the latest phase of YG-PEM e-PRO
implementation research,*® with two aims: (1) to identify
facilitators and barriers for implementing the YC-PEM e-PRO
option in an EI program, from the perspectives of families in
El, SC (i.e., facilitate EI access and coordinate services per
IFSPs), and PL (i.e., oversee EI program’s infrastructure and
functions; aim 1); and (2) to examine the relevance of
supports and strategies for scaling its implementation across
multiple state and local EI programs (Aim 2). The implemen-
tation outcomes captured in this study will guide decisions
about YCG-PEM e-PRO scalability across EI programs with
electronic data capture systems.

Methods

Study Design and Setting

This cross-sectional study employed an explanatory-sequen-
tial (quan> QUAL) mixed-methods study design.*' This study
is part of a larger implementation research project that
follows a hybrid type-1 effectiveness-implementation re-
search approach.*>*> A mixed-methods study design is
appropriate when one research approach is insufficient for
addressing the main research problem under investigation.*'
The choice to mix quantitative and qualitative methods
during data collection was deemed most appropriate based
on the breadth and nature of stakeholder input needed.
Choices for sequencing and emphasizing qualitative data
collection were made a priori by the corresponding author
who had prior experience in using this particular mixed-
methods study design (M.AK.),?>3% to further explain a
subset of quantitative findings concerned with pilot imple-
mentation of the intervention.*' This research took placeata
large, urban, and non-university affiliated EI program in the
Denver Metro catchment of Colorado. Ethical approval was
obtained by the Institutional Review Board at the University
of Illinois (protocol #2020-0555) and the University of
Colorado (protocol #20-2380). We registered the Parent-
Reported Outcomes to Strengthen Partnership within the
Early Intervention Care Team (PROSPECT) trial at clinical-
trials.gov (NCT04562038) and published protocol details.*°

Participants

During the implementation trial period, three groups of
stakeholders were recruited from a large, cosmopolitan EI
program: Families, SC, and PL. This EI program was com-
prised of more than 45 EI service providers (e.g., SC, skilled
therapists, special educators) serving over 2,200 children
and families. Families varied on sociodemographic factors
(e.g., 51.7% with Medicaid and 46.5% as Non-Hispanic White)
(Jodi Litfin-Dooling, personal communication, June 28,
2022): Six families were assigned to the intervention group
during the PROSPECT trial and indicated interest in partici-

Implementing an Electronic Option Rizk et al.

pating in a follow-up interview or focus group. Nine SC were
enrolled, including five SC who were engaged in conducting
the larger trial and four SC who were not involved in the trial.
PL (n=7) comprised of directors, supervisors, and data and
program managers. SC and PL stakeholders with at least
2 years of EI experience were recruited by email. Families
were included if they: (1) were at least 18 years old; (2)
identified as a parent or legal guardian of a child receiving EI;
(3) were able to read, write, and speak English; (4) had
internet and telephone access; and (5) had a child 0 to 3 years
old who received EI for 3 or more months. Each participant
was issued a $20 electronic gift card.

Data Collection and Procedures

SC and PL stakeholders completed a demographic question-
naire online and prior to qualitative data collection. Quanti-
tative data on implementation were collected as part of a
larger pragmatic trial on the effectiveness of the YG-PEM e-
PRO, when paired with a co-designed, program-specific
decision-support guide, on select outcomes.*? These quanti-
tative data on implementation were summarized and used to
prompt stakeholders to explain findings during qualitative
data collection.*° Specific data on sample characteristics and
implementation included: (1) items administered to care-
givers online (e.g., “How helpful was the [instructional] video
for completing the YC-PEM e-PRO questionnaire?” [from
1 =not helpful to 4=very helpful]); and (2) items adminis-
tered to SC online during their monthly meetings (e.g., “How
helpful were monthly meetings with other SC in the inter-
vention group” [from 1=not helpful to 4 =very helpful];
“How helpful were the YG-PEM e-PRO results within your
IFSP documentation to guide your conversation with parents
during the annual evaluation of progress” [from 1=not
helpful to 4 = very helpful]).

The qualitative data collection phase included six families
each taking part in a 30 to 60-minute semi-structured virtual
interview, and two in-person focus groups (3-4 SC and PL per
group) at an off-site location ( ,
available in the online version). Additionally, one SC was
rescheduled for a virtual interview. Individual interviews
were chosen for families to gain deeper insight into the study
topic, and focus groups for SC and PL were used to encourage
discussion by employees of the organization.** Sessions were
co-facilitated by two of four study staff (V.CK., J.G.C.S., N.J.M.,,
and M.A.K.), most of whom had prior qualitative and/or mixed-
methods research experience for examining mechanisms of EI
care coordination and/or further developing the PEM approach
for use in EI. These study staff used semi-structured interview
guides, one version of which was piloted with a caregiver of a
child who had received EI services. During each session,
participants (families, SC, and PL) were presented with data
displays (bar graphs and tables) of quantitative findings and
then asked to explain the results shown. We also asked all
stakeholders to elaborate or explain facilitators and barriers to
implementation that had surfaced during monthly SC meet-
ings (e.g., optimal timing of YC-PEM e-PRO completion for use
at the IFSP meeting). In-person focus groups and virtual inter-
views were audio and video recorded.
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Data Analysis

Quantitative findings were analyzed descriptively and pre-
sented as percentages to all stakeholders during the qualita-
tive data collection phase. Each completed session yielded a
recording that was transcribed verbatim by a staff member
(J.G.C.S.) and imported into NVivo 13.0% for analyses. Study
staff performed content analyses on these transcripts, lis-
tening to audio and viewing video recordings as needed for
coding accuracy.

For Aim 1, two of three study staff (V.CK, J.G.C.S., S.R.)
concurrently analyzed each of three sets of transcripts for a
stakeholder group (i.e., families, EI service providers, and PL).
Study staff first used deductive content analysis*® to inde-
pendently code data to established constructs for four of five
domains in the Consolidated Framework for Implementation
Research analytic framework (CFIR),%” reaching a Kappa of
0.86 across all stakeholders and CFIR domains. The CFIR is an
established determinant framework that is appropriate for
examining multiple levels of influence within the organiza-
tional context.*® The CFIR domain “characteristics of indi-
viduals” was excluded from the codebook because this study
involved an established High Value EI Research Group with
known characteristics. Coding discrepancies were resolved
through discussion to achieve consensus on final constructs,
combining select CFIR constructs with similar coded content
for ease of interpretation. The coded data for each CFIR
construct (original or combined) were then inductively ana-
lyzed to generate categories that were further collapsed into
themes within original or combined CFIR constructs. These
themes were presented using frequency counts per stake-
holder group, and deidentified excerpts from stakeholders’
full transcripts to demonstrate frequency, extensiveness, and
specificity of concepts or themes.*°

For aim 2, we shared created themes specific to SC and PL
perspectives with six national early childhood advisory
group members to check their relevance across multiple EI
programs. These advisors have professional histories includ-
ing El practice experience and contribute to improving EI
quality in multiple states, but they have limited knowledge of
the YC-PEM e-PRO that has been previously designed and
tested in close partnership with caregivers of young children
with developmental need.'82330-32 Therefore, geographi-
cally diverse professional expertise was prioritized in this
study phase to help identify scalable supports and strategies
given the state-to-state variability in EI service provision.
During a 30-minute virtual session, two staff (S.R. and V.CK.)
co-facilitated with advisory leadership (A.S., L.J., and K.B.), to
solicit advisors’ ratings on main findings according to: (1) the
importance of the support, strategy, or barrier for imple-
mentation and (2) how easy this strategy, support, or barrier
would be to achieve during implementation. Each item
response was assigned a weighted percentage for importance
and difficulty (i.e., 25% = not important at all/very difficult to
100% =very important/very easy) and multiplied by the
number of respondents who indicated each response option.
Item responses were used to confirm thematic findings (e.g.,
each main thematic finding was perceived to be important to
one or more advisors) and informed the ranking of the CFIR
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constructs within CFIR domains. SC and PL perspectives were
centered in this study because caregiver perspectives were
emphasized in prior phases of implementation research on
this topic, and because of this study’s focus on systemic
implementation.'®

Results

Asshownin , participants were six family caregivers
(four female, two male) of children receiving EI services, nine
female SC, and seven female PL. Families differed according
to their child’s developmental need, but each had completed
graduate coursework or a degree, and most families earned
above the U.S. median household income.”® Most families
(83.3%) perceived technology to be very important for work-
ing with their EI team. SC and PL had 2 to 15 years of EI
experience and diverse fields of degree.

As part of Aim 1, all three stakeholders (i.e., families, SC,
and PL) identified supports and barriers across multiple
constructs for each of four CFIR domains ( ). We report
descriptive quantitative results using percentages and fre-
quency counts (n) and exemplar quotes for 19 themes
associated with original or combined CFIR constructs
( ). Findings within each CFIR domain are presented
in rank order based on advisory feedback obtained as part of
Aim 2.

CFIR Domain: Intervention Characteristics

El stakeholders discussed two themes in each of three
original and combined constructs: (1) “complexity, design
quality, and packaging,” (2) “adaptability and trialability,”
and (3) “relative advantage” ( ).

CFIR Constructs: Complexity, Design Quality, and
Packaging

Data-Driven Programmatic Decision-Making

PL (n=2) recognized the potential of the YC-PEM e-PRO to
inform data-driven, programmatic decision-making by being
“really helpful for us [EI program] to just have a good sense in
aggregate of what the families were needing help with” (PL2).
PL further described how this aggregated information could
help them improve quality and accessibility of their services.

Easy to Complete with Adequate Resources

All stakeholder groups (families [n=2],SC[n=1],PL[n=1])
found the YC-PEM e-PRO to be clear and easy to navigate.
Some families (n=3) and SC (n=2) recognized potential
challenges to YC-PEM e-PRO completion by families without
“active internet access [...], intact vision and hearing” (F2),
English proficiency, and/or adequate time. SC also reflected
on time pressure, sharing that SC could become over-
whelmed when integrating information from a YC-PEM e-
PRO report during their IFSP meeting and wanting to “make
sure that you're kind of hitting all those points that the family,
kind of wanted to improve and work on” (SC3). They suggested
increasing use of skip logic and/or administering it in
modules.



Early intervention stakeholder characteristics
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Stakeholder | Caregiver race Caregiver role | Family annual Child diagnosis/delay
income ($)
F1 Caucasian Mother >100,000 Bilateral hearing loss
F2 Caucasian Father 90,001-100,000 | Congenital diaphragmatic hernia, tracheostomy,
gastrojejunostomy tube, global delays
F3 Caucasian Father 40,001-50,000 Developmental delay (no diagnosis)
F4 Caucasian Mother >100,000 Childhood apraxia of speech
F5 Caucasian Mother >100,000 Hearing loss
F6 Black or Mother 70,001-80,000 Developmental delay (no diagnosis)
African American
Stakeholder | Years of service Years of El Field of degree
in organization experience
SC1 2.5 2.5 Human development
Early childhood education
SC2 2 2 Early childhood education
SC3 2 2 Speech and language pathology
SC4 16 14 Social work
SC5 2 2 Not disclosed
SC6 Social work
SC7 8 8 Human development
Family studies
SC8 4 4 Education
Human development
SC9 11 15 Sociology
Stakeholder | Years of service Years of El Field of degree
in organization experience
PL1 3 3 Sociology
Women’s studies
PL2 12 12 Psychology
PL3 2.5 2.5 Social work
PL4 2 15 Speech and language pathology
PL5 12 14 Social Work
PLE6 4 4 Education
PL7 5 7 Social Work
Early childhood education

Abbreviation: El, early intervention; F, family; PL, program leadership; SC, service coordinator.

CFIR Constructs: Adaptability and Trialability

Starting Small with EI Provider Engagement

All SC (100%) in the intervention group perceived the benefit
to starting with a smaller provider group when adapting and
testing the implementation of the YG-PEM e-PRO in their EI
program. In explaining this result, they described being able
to engage in trial and error and access peer support by
creating “that kind of community |[...] to bounce off of each
other if we need support” (SC8), collectively and collabora-
tively brainstorming ideas.

Diversifying by Language and Mode of Administration
All three stakeholder groups (i.e., families [n = 6], SC [n =4],
and PL [n =4]) further described the benefit to offering the

YCG-PEM e-PRO in different languages and expanding modes
of administration, suggesting online or phone support
(“complete a quick call with them” [SC1]) and the option to
“click on the audio [and have someone] read the question [to]
you” (F6).

CFIR Construct: Relative Advantage

Capturing Family Priorities and Doing So, Ahead of Time

All SC perceived the YC-PEM e-PRO as very helpful (67%) or
helpful (33%) in representing family priorities for goal setting.
These results reveal the YCG-PEM e-PRO offers performance
advantages, which were further explained by most stake-
holders (i.e., families [n=5], SC [n=7], and PL [n=7]) as
helping families to reflect on their needs and priorities prior

Applied Clinical Informatics  Vol. 14 No. 1/2023 © 2023. The Author(s).
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Measure.

to the IFSP meeting, to strengthen meaningful discussions and
create quality goals for the service plan during the meeting.
In addition to relieving families of conceptualizing and
articulating their priorities on the spot at the IFSP meeting,
the YG-PEM e-PRO option afforded SC “to see what’s in the
environment [and] read for what the family might want or need
(SC1)” due to the coronavirus disease (COVID) restrictions that
hindered their access to this information via home visits.

Gaining Efficiency for IFSP Development

SC reported that the YCG-PEM e-PRO is helpful (67%) or
somewhat helpful (33%) to guide the family-professional
exchanges during IFSP development. In explaining these
results, some families recognized that information generated
by the YC-PEM e-PRO underlies its benefit to IFSP develop-
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ment, depending on family expectations (e.g., information is
less helpful for those activities that are less valued by families
[n=2] or not deemed to be problematic owing to COVID
restrictions [n =3]).

Several SC (n=3) shared how YC-PEM e-PRO results help
them to facilitate more efficient IFSP meetings, “because
you're not going back and asking them to repeat information”
(SC1) and, in turn, can free up resources so that “we can do
more for families utilizing it” (SC6).

CFIR Domain: Process

For this domain, El stakeholders described two themes for each
of these original and combined constructs: (1) “engaging,” (2)
“reflecting and evaluating,” and (3) “planning and executing”

( )-
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Consolidated framework for implementation research (CFIR)47 domains and constructs with exemplar quotes

CFIR domain

CFIR construct as addressed
by El stakeholder group(s)

Exemplar quotes

Construct importance
and ease (%)

Intervention
characteristics

Complexity, design
quality and packaging

Data-driven programmatic decision-making

“...I mean that [aggregate of what the families are
needing] could help with us thinking even about
hiring and staffing and training |[...] to improve the
quality and accessibility of our intervention services
and [what things] were really prevalent in our com-
munity as needs. And we could think about like, ‘Oh, is
there a resource out there that we can engage and
help our families to know about?”.” (PL2)

Easy to complete with adequate resources

“It was pretty straightforward to me, but I think, in my
case, | was willing to devote time to it. It was just that,
the, the day that I did it turn into a really busy day, and
then I was just trying to catch up to the rest of the day.
Um, but it really just came down to the fact that the
survey let me do that, it let me keep going. Right,
moving quickly.” (F3)

80%

Adaptability and trialability

Starting small with El provider engagement

“I'think we were definitely taking more of a thoughtful
approach [by starting with a smaller group]. We’re
kind of finding what’s working, what’s not working,
and tweaking things [...] with the intention of also
adding more people, adding their input and sort of,
you know, continue to grow it from there.” (SC7)

“I think having people that have already been more
familiar with it and then slowly integrating into the
rest would be helpful. Because if you, do it all at once,
there’s going to be a lot of questions and a lot of
things that might not go smoothly. But this way, like
the smaller group is more controlled, and [...] as you
add people, there’s people that can ask or answer
those questions and help fix anything” (SC6)
Diversifying by language and mode of administration
“I’'m wondering if .. if there was a button that
somebody, you know, prerecorded if the family
needed help or they didn’t quite understand [...]. Kind
of giving them like a face with the voice. And I also
think about families with different learning styles.
Um, if it’s all reading that might not be as accessible
[...]. So, if we had like a text to speech option on it, and
some more of those example piece. | think that would
be beneficial” (PL6)

75%

Relative advantage

Capturing family priorities and doing so, ahead of time
“It’s a lot of extemporaneous [information] during the
meeting [...] and so | think it was |[...] helpful to
remember like to think about sort of what were the
things we wanted from the service that we were
getting [to be] better prepared” (F2)

“[It] is an important tool because it helps us to say,
here are the things that you want to focus on [...] for
your plan.” (SC8)

“I think the YGPEM tool is unique to help the family get
started and thinking ahead of time [...] ‘How have my
routines changed in the last six months?’ and ‘What
mightwant to workon?’ Instead of just at the end of the
meeting being like, ‘So [we] have this goal.’ [...] I thinkit’s
a really great opportunity for families to get to have
some reflection outside of that meeting, without people
staring at them or feeling pressured to answer questions.
Which just makes the meeting in my opinion just more
authentic and [...] very genuine.” (PL5)

Gaining efficiency for IFSP development

73.5%

(Continued)
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CFIR domain

CFIR construct as addressed
by EI stakeholder group(s)

Exemplar quotes

Construct importance
and ease (%)

“[...] the question that was asked which was very
narrow and specific and so there was a ton of
questions about a few very specific activities that he’s
never been involved in and so kind of felt like that
made the whole thing look like he wasn’t really
involved in life at all in ways that we didn’t feel like
were representative of our experience.” (F2)

Intervention source

N/A (no data mapped to this construct)

Evidence strength
and quality

N/A (no data mapped to this construct)

Cost

N/A (no data mapped to this construct)

Process

Engaging

Affluence and linguistic diversity

“[This was] made available for families who |[...] self-
select if they speak English. And so when I’'m looking
at this I’'m also thinking about how families, Hispanic,
LatinX, or Spanish origin, if they’re like, ‘Oh my
goodness, this is going to be fully in English’. They
might not feel comfortable enough to proceed.” (PL5)
Provider engagement and identity

“[The] podcast was such a great motivator [...Jand so |
think that speaks volumes. When we had talked about
the podcast and then that great feedback the family
gave us about feeling more prepared for their meeting
[...] I think it spoke to [the new hire] and now that she
[is part of the project and] is going through grad
school she wants to be better connected to research.
And so this is fabulous, really.” (PL1)

“I love the way that we also divided up the work and
that we had [a family engagement specialist] there
who was our outreach specialist and additional layer
of support because | could go to her and bounce ideas
off to make sure that our staff understood what those
next steps were. And | think also the level of com-
munication [and accessibility of team members] has
been really valuable as well, because when | did run
into a stumbling block, I’'m like’ this is going to impact
what we’re doing’, | could go to call [the project
coordinator], and we could brainstorm. | didn’t need a
scheduled meeting with [the project coordinator]
every month. | just knew I needed to know that | can
reach out yeah exactly.” (PL1)

80%

Reflecting and
evaluating

Protected space for provider reflection and learning
“I definitely think at first it would be helpful to have
like, like the monthly meetings that we had or like
biweekly [...] like even if I felt like I didn’t always have
questions going into the meeting, | definitely felt like it
was always helpful to hear what other people had to
say, and just kind of have that time set aside to be able
to [...] think about it and talk about it.” (SC5)
Instructional video for family reflection

“Video probably captures the widest audience and
that, you know, allows for those who [...] vary in
literacy or ability to read through the material to have
a clear video. So I think from that perspective, having
avideo like that is probably still the best option. There
may be some who prefer to take that in other ways
like reading, or simply listening. But I think to be
honest for the, the audience that this likely targets
that’s probably the high yield mechanism.” (F4)

“I feel like | do need the visual and if it’s in a video it’s

71.3%
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CFIR domain

CFIR construct as addressed
by EI stakeholder group(s)

Exemplar quotes

Construct importance
and ease (%)

definitely more helpful and easier to understand than
just, you know, a questionnaire, or it being written. So
| feel like this is pretty accurate to how my families
would react to it.” (SC6)

“[...]but also maybe for parents who are more often,
or more intensely distracted by their kids. And, and
have a hard time just sitting down and reading
something to have something playing that they can
listen to can be helpful.” (SC8)

Planning and executing

Timing and automating of processes

“it may not have actually been that far that long time,
but it felt like it was longer than it should be. To really
remember the answers.” (F3)

“a month could be huge in development, the life of a
child [...] your kids like starts daycare something you
know like their lives are completely different.” (SC3)
“if I knew that this was serving the purpose of informing
decision making for like what our services are going to
look like, then I think it would make it more important. |
guess like more just meaningful.” (F5)

Optional or required

“I also feel like fine about it being like an optional thing
because it’s like the parents that have the time and want
to do all this extra stuff to really get the most out of this
experience, like good for them, and then for the parents
who like, it’s like an accomplishment for them to just
show up to their therapy session |[...] | feel like | go back
and forth between like maybe the people that it would
help the most would be the people that would be less
likely to volunteer.” (SC5)

68.3%

Inner setting

Culture, network
and communication

Education and practice for clear communication

“... in the past, I could have looked at some parents
differently than others, because | thought some
parents were going to come to the meeting prepared
and some weren’t and it’s really just the biases or
deficit thinking could get in the way.” (F5)

“I needed somebody to translate it to me, yeah, but |
do feel like when we were then implementing like you
gave me the YGPEM and | could see it and | walked
through it as though I was the parent, ... boosted the
confidence of our staff to do it and myself.” (PL1)

92.5%

Structural characteristics
and Implementation Climate

Increasing and changing workload demands

“... as a service coordinator, it does take that extra step
to prepare and make sure that we’re reading that. And
there’s sometimes, as I’'m sure that N and A can attest
to, where you just don’t have that extra time. So
having that extra step could make it more difficult to
make sure the tools being more of a help, than it is
not.” (SCT1)

“And | have to say that at this point, for example, I'm
handling 110 cases. It wouldn’t be feasible for me to
add another layer. I'm not discarding that it’s just at
this moment it wouldn’t be practical and feasible, at
least from my perspective. | already, on top of the
parents [I am] like, ‘oh please sign this document,
please’.” (SC2)

“[if you] say that that research is important, then
you’re just going to implement it as part of your
workflow. And you’re going to demonstrate it in active
ways to your staff by having them be a part of it or at
least dip their toe and try it.” (PL1)

Incentivizing organizational change

76.3%

(Continued)
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CFIR domain

CFIR construct as addressed
by EI stakeholder group(s)

Exemplar quotes

Construct importance
and ease (%)

“if ’'m being 100% honest, if | had not been offered an
incentive and looked at that survey and it was
optional, I probably would not have taken the time to
fill it out.” (F1)

“some incentive. And, like, probably stronger, more like
people who've been there for a while, | guess.” (SC3)

Outer setting

Cosmopolitanism

Improving family-centered pathways into El

“I want a whole team of navigators, and like every
touch point that we have, [so] we’re getting [in] there,
like coming in at the connection from referral to
evaluation [...] and the Denver Health Navigator now
coming in, when the pediatrician is doing the
screening to help you explain to the family like what EI
is [and] understanding the model, | think at our touch
points.” (PL4)

“The Head Start [is] for kids that are over three so it’s
the Early Head Start programs. They’re in the same
facilities [and] we work really closely with [them]. [...]
If we were able to [...] market to gynecologist, right, to
OB-GYNs |[...]. She [the gynecologist] didn’t have a
clue that [El] was even available [...]. So I think there
are so many places that we can try to [...] get our, our
message out there where we can start when they’re
pregnant. Because, yeah, | was blown away that [my
gynecologist] did not have any idea what early
intervention was.” (PL5)

Improving family-centered pathway within and across
El programs statewide

“So I'm really excited to see like as they [the state]
continue to revise this tool, and if we can use it for
those ARs [annual reviews...] | would want to keep an
eye on that [...] as like an additional quality tool [to]
see, like are we writing better plans.” (PL1)

70%

Patient needs
and resources

Meeting needs of families accessing EI

“Part of the point of early intervention is like meeting
the family where they’re at [...]. Sometimes they can’t
even dfford rent and that’s what they’re thinking
about is like [...] we always talked about like the
Maslow’s hierarchy of needs” (SC5)

“I think it really shows that issue of access. There |...]
are barriers to El but it’s available to everybody. |...]
seeing who engages, who enrolls and who was served
is a reflection of kind of the issues that might be out
there [...]. Non-White and lower income families were
not making it into early intervention like at the same
rate [...]. This is very consistent with that data.” (PL6)

65%

External policies
and incentives

COVID Restrictions Impacting YGPEM e-PRO Comple-
tion and Family Enrollment

“There are a lot of questions about how do you participate
in activities in the community...He doesn’t because we’ve
been locked down for 15 months [...] as a family have been
particularly cautious because I'm lucky enough to work
from home and my wife wasn’t working.” (F3)

“We’re really focusing on trying to get families [...] to
actively engage in services when the pandemic first hit
and we had to go completely telehealth.[...] if you’re
going back to just trying to meet your basic needs,
you’re not going to feel capable to engage.” (PL1)
“And they’re doing what they can to be getting services
for their child [...] it’s very stressful especially now with
COVID still happening and everything. | feel like parents

50%
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CFIR domain

CFIR construct as addressed
by EI stakeholder group(s)

Exemplar quotes

Construct importance
and ease (%)

are feeling moreisolated just [...] because they have been
in their house for so long and they don’t feel comfortable
with their kids going to daycare maybe or they’ve lost
their job because of everything that’s goingon [...]. It’sa
lot of outside factors that they just can’t [...] add one
more thing to their plate.” (SC6)

“That’s kind of the time we’re in right now |[...]. People
haven’t had a lot of interactions with adults, and you ask
them one question and they fill out their entire life story
[...] because you haven’t seen adults, like face to face, for
quite some time [...] some people need that interaction.”

(SC6)

Peer pressure

N/A (no data mapped to this construct)

N/A

Abbreviations: CFIR, consolidated framework for implementation research; El, early intervention; e-PRO, electronic patient-reported outcome; F,
family; IFSP, individualized family service plan; PL, program leadership; SC, service coordinator; YGPEM, Young Children’s Participation and

Environment Measure.

CFIR Construct: Engaging

Affluence and Linguistic Diversity

When reflecting on participant engagement, one member of
each stakeholder group mentioned our inclusion criteria,
with respect to “a selection bias process [...] the people who
answered the survey are the ones who didn’t have barriers that
stop them from answering” (F2). Most PL (n = 5) explained the
value of expanding engagement to Latinx families and those
with undocumented status and who may not identify as
English speaking. Similarly, two PL mentioned a tendency of
SCwith higher education levels to volunteer as early adopters
and implementers of the YC-PEM e-PRO.

Provider Engagement and Identity

SCand PL(n = 4) suggested strategies for engaging providers as
early adopters. Strategies ranged from sharing information
(e.g., family quotes, their podcast on the history of this research
partnership)’' to teamwork (i.e., designating project coordi-
nators at research and El sites, designating El staff to screen and
recruit families, recruiting a family engagement specialist, and
organizing team experiences to train and troubleshoot). Sev-
eral PL (n = 3) valued their transition to including all new hires
to their “High Value EI Research Group” as part of their
onboarding process and recognized their need to avoid calling
it a “writing group,” a misleading informal group name risking
to “keep them [SC] from taking that next step because they're
thinking that they're [...] not strong in that area” (SC4).

CFIR Construct: Reflecting and Evaluating

Protected Space for Provider Reflection and Learning

Most SC assigned to the intervention group perceived their
monthly meetings as very helpful (33%) or helpful (67%). Some
PL (n=2) and one SC elaborated on the importance of creating
an environment where team members “[come] together, virtu-
ally or in some sort of chat” (PL1) to share their concerns,
generate ideas, and exchange suggestions. “That’s when people
realize oh, you're experiencing the same thing” (PL1). However, SC

recognized the risk to discussing specific nuances of “some cases
[...] and other SC[not having] that kid on their caseload” (PL3) and
how that might be less relevant to all group members.

Instructional Video for Family Reflection

Most families (89%) reported watching the optional YC-PEM
e-PRO instructional video prior to completion. While most
families found this implementation strategy to be very
helpful (35%) or helpful (47%), some families rated it as
somewhat helpful (12%) or not helpful (6%). Most families
(n=4) and some SC (n=2) explained these findings by
describing its benefits including (1) an overview of what to
expect, (2) a resource to refer to as needed, (3) encouraging
respondents to take their time, (4) supports self-reflection,
and (5) supports families that need visual support and help to
focus when surrounded by distraction(s).

They explained that the video might have been less
helpful to those who “didn’t really find the instructions
complicated” (F3), those who lacked time given the amount
of information families receive before an IFSP, and/or those
who are in an inconvenient location to watch it. Most SC
(n=5) and one family emphasized the value of giving fami-
lies options to counter such issues, “besides the video, some-
thing that I can follow through at my own pace” (SC2).

CFIR Constructs: Planning and Executing

Timing and Automating of Processes

All three stakeholders (families [n =2], SC [n=8], PL [n =6])
elaborated on the importance of creating a consistent and
compatible timeline for implementing the YC-PEM e-PRO in
their workflow. SC (n=7) and families (n=2) preferred the
YCG-PEM e-PRO report being sent to the SC well ahead of the
scheduled IFSP meeting, “like maybe a week” (SC1), to ensure
its integration in their meeting preparation. However, some
stakeholders (families [n=1], SC [n=2]) recognized the
reduced value when YCG-PEM e-PRO results are generated
too far in advance of the meeting.
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Most SC (n =6) and some PL (n =2) described instituting
flexible timelines, such as asking for the report within “about
24 hours or 48 hours” (SC9) of the IFSP meeting and then
allowing those families a second option to “login like 10 or
15 minutes early for the annual” (SC5) to complete the YC-
PEM e-PRO during this first part of their IFSP meeting time.

Despite these differences, all three stakeholders (families
[n=2],SC[n=28] and PL [n=2]) spoke to the value of having
these results “fresh in your mind and having it right when you go
into the meeting” (SC6) to ensure their meaningful integration
into the IFSP meeting. Some caregivers (n=2) described
wanting more information and instruction to complete the
YCG-PEM e-PRO ahead of the IFSP meeting. SC (n=3) and PL
(n=5) suggested further automating processes in ways that
promote YG-PEM e-PRO use (e.g., send automated meeting
reminders and prompts to complete the YC-PEM e-PRO ahead
of the IFSP meeting and “resent to them [the copy of the report]
the day before [the meeting] or something” [SC3]).

Optional or Required

Most SC (n =5) believed optional completion would be more
family-centered but recognized the potential in providing
choice such as in the timing of completing the YC-PEM e-PRO
(e.g., “optional filling it out early but mandatory filling it out”;
“they could complete it as part of the IFSP” [SC6]), particularly
for families who they anticipate may not opt to complete it
but are those that might benefit most from doing so.

CFIR Domain: Inner Setting

For this domain, stakeholders discussed one theme related to
the constructs of “culture, network, and communication”
and two themes related to the constructs of “structural
characteristics and implementation climate” ( ).

CFIR Constructs: Culture, Network, and Communication

Education and Practice for Clear Communication

Most families (n=5)and SC(n=6),and a PL(n = 1) described
the value of YC-PEM e-PRO results being understood so that
interactions and decisions made during IFSP meetings could
be justified. Most SC (n=5) recognized the need for in-
creased practice with the tool, particularly when “coming
in as a new staff, you have no idea about it [implementing the
YC-PEM e-PRO into your workflow]” (SC3).

CFIR Constructs: Structural Characteristics and
Implementation Climate

Incentivizing Organizational Change

A climate that fosters tangible and intangible incentives to its
staff (e.g., awards, recognition via performance reviews,
salary increases, increased respect) and families (e.g., gift
cards) were described by families (n=1) and SC (n=4) as
creating a strong implementation climate.

Increasing and Changing Workload Demands
Most SC (n=4) further described their anticipation of ten-
sions that may arise by implementing the YC-PEM e-PRO into
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their existing workflow, considering available resources (e.g.,
“space or time for this to happen” [SC4]).

Two PL echoed the difficulties accompanying workflow
changes in a program with high productivity demands (e.g.,
“Even if things are going well, there’s just lots of demands”
[PL1] and “[losing] a huge number of our SC for turnover’
[PL1]) yet recognized the importance of taking part in
projects to demonstrate their program’s value of research
to improve practice.

4

CFIR Domain: Outer Setting

For this domain, EI stakeholders described themes for the
following original and combined constructs: (1) two themes
for “cosmopolitanism,” (2) one theme for “patient needs and
resources,” and (3) one theme for “external policies and
incentives” ( ).

CFIR Construct: Cosmopolitanism

Improving Family-Centered Pathways into EI
PL (n=3) reflected on the value of YC-PEM e-PRO data for
communicating to EI referral sources in ways that improve
pathways into EI. They described the use of navigators using
data to explain to families the purpose of EL

Improving Family-Centered Pathway within and across EI
Programs Statewide

Most PL (n =4) elaborated on how the YC-PEM e-PRO illus-
trates compatibility with state-level measures and initiatives
for ensuring quality IFSP development, and strategies for
expanding its adoption that they “theoretically |[...] could do
[...] with the ARs [annual reviews] right now” (PL2).

CFIR Construct: Patient Needs and Resources

Meeting Needs of Families Accessing EI

Two stakeholders (i.e., SC [n=6] and PL [n=5]) explained
results depicting trial enrollment for example, mostly White
(73%) and non-Hispanic (78%) families with diverse educa-
tion levels (e.g., 29% earned less than a college degree). PL
explained that these demographics aligned with a “pretty
large shift in the demographic of Denver as a city” (PL4), which
was perceived to affect EI access and use and, in turn, the
types of families experiencing the YC-PEM e-PRO. They
suggested use of a Spanish version to improve reach.

CFIR Construct: External Policies and Incentives

COVID Restrictions Impacting YC-PEM e-PRO Completion and
Family Enrollment
While families (n =4) expressed difficulty rating their child-
ren’s participation in community activities when completing
the YC-PEM e-PRO during COVID, because of their limited
access to those community activities, PL (n=3) noted in-
creased skills with technology use during COVID.

SC (n=2) and PL (n=4) described how COVID and the
transition to telehealth impacted family engagement in EI,
and consequently, their exposure to the YG-PEM e-PRO and



time needed for meaningful engagement due to social
isolation.

Discussion

Family engagement is pivotal to the development and imple-
mentation of quality e-PROs that can facilitate family-centered
service plan development and service improvement. This
study elicited perspectives of three key EI stakeholder groups
(i.e., families of young children with developmental needs who
are enrolled in EI services, EI SC, and EI PL) to fill clinically
important knowledge gaps about the full range of consider-
ations for implementing the YC-PEM e-PRO, when paired with
a program-specific decision-support tool, to support family-
centered service plan development and service improvement.
Nineteen themes were identified across all four CFIR domains,
revealing relevant supports, barriers, and strategies to imple-
menting this option across EI program workflows.

Intervention and Process Considerations for YC-PEM e-
PRO Implementation

Most themes addressed “intervention characteristics” (n =6)
and “processes” (n=6). For longer-term implementation, EI
stakeholders prioritized: (1) its design (e.g., needing resour-
ces to tailor and support easy completion, and shaping its
potential for data-driven programmatic decision-making);
and (2) expanding family and provider engagement (e.g.,
Latinx families and those with undocumented status and
who may not identify as English speaking).

The need and benefits of easy and tailored YC-PEM e-PRO
administration as described by stakeholders are critical to
informatics tools and consistent with prior work.'”"'® For
example, caregivers have appreciated the comprehensiveness
of the YG-PEM e-PRO while recognizing the risk to feeling
overwhelmed.'” Stakeholders specified new ways to tailor YC-
PEM e-PRO implementation, by explicitly making the option
for completing it and timing its administration to obtain
accurate information that can be integrated into service plans.
While existing implementation strategies simplified instruc-
tion content (e.g., introductory video for families, semi-struc-
tured case-based monthly research group meetings) to enable
stakeholders to focus and reflect on how they complete or
integrate YG-PEM e-PRO results into the IFSP meeting, EI
stakeholder groups introduced new ideas about automating
processes (e.g., increasing automated reminders for comple-
tion, automatically resending a report copy the day before the
IFSP meeting). Their ideas yield initial core requirements for
the design and development of YC-PEM e-PRO interface(s) with
customizable dashboards tailored to the distinct informational
needs of each EI stakeholder group.‘m’52 For example, they
proposed custom content displays (item-level vs. aggregate YC-
PEM e-PRO results) and tailored timing of reminders and
report information. Human factors and health informatics
expertise may ensure that these interfaces include human-
centered data entry and easy-to-comprehend visualizations
through co-design and iterative usability evaluation and re-
finement.>>~>” Interventions that are tailored appropriately
can better fit into workflow and more effectively support user
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needs and activities, to be responsive to health literacy and
cultural needs that can shape patient portal use.”®

The need to continue expanding engagement to less
socially privileged families is also consistent with prior
work.>® To ensure equitable use of the YC-PEM e-PRO,
developments are underway to: (1) facilitate cultural adap-
tations of the tool and its related products (e.g., introductory
video), with and without language translation and per best
practice guidelines®; (2) improve engagement of racially
minoritized families to upgrade select content (e.g., center-
ing the expertise of Black and African-American identifying
families to introduce anti-racist terms within the YC-PEM e-
PRO); and (3) extend its functionality by pairing it with the
PEM +. PEM+ is a goal-setting application that is being
automated and personalized to enhance user navigation
support online for goal-setting purposes. It has similar
advantages to the YC-PEM e-PRO for families,>"32:%0 such
as the relative advantage for capturing family priorities
ahead of an IFSP meeting, and can be expected to guide a
more efficient and meaningful meeting experience.

Inner and Outer Setting Considerations for YC-PEM e-
PRO Implementation

There were relatively fewer themes specific to “inner setting”
(n=3) and “outer setting” (n=4). For longer-term imple-
mentation, stakeholders prioritized: (1) culture, network
and communication (e.g., education and practice for clear
communication), and (2) cosmopolitanism (e.g., improving
family-centered pathways into EI and within and across EI
programs statewide). Taken together, stakeholders were
prompted to consider ways to better communicate with
families receiving EI services and those who might benefit
from these services. This finding may represent opportuni-
ties to broaden the value of the YC-PEM e-PRO for prospective
and current families across EI programs. Prior evidence
shows that the YC-PEM e-PRO option is viable for use across
EI programs with varying levels of research culture, but this
evidence is restricted to its use with current families in a
single service catchment.?”-®1 Since EI programs vary con-
siderably in their workflows, available resources, and readi-
ness for change, implementing participation-focused
innovations like the YC-PEM e-PRO may benefit from formal
assessment of organizational culture and readiness for
change, availability of resources for research partnership,
and caseload and time constraints within the organization
and broader service catchment.>334 We therefore can and
should anticipate ample scope for further work to design
hybrid type-2 and -3 approaches for testing the implemen-
tation of a YC-PEM e-PRO option within a broader EI service
system, guided by systematic baseline assessment of each
participating EI program and according to: (1) its research
culture (e.g., Community Impacts of Research Oriented Part-
nerships [CIROP]®%; and (2) its practice behaviors such as
adoption of participation-focused practices that are rein-
forced by tools like the YC-PEM e-PRO option (e.g., Method for
using Audit and feedback in Participation implementa-
tion®3:%4: Professional Evaluation and Reflection on Change
Tool®®). Such programmatic assessment could help with

Applied Clinical Informatics  Vol. 14 No. 1/2023 © 2023. The Author(s).

103



104

Implementing an Electronic Option Rizk et al.

testing how well the YG-PEM e-PRO performs in different
conditions, how to leverage available resources to incentivize
and prepare an EI site for implementation, and how to
monitor service outcomes.

Work is also underway to examine mechanisms of family-
centered service coordination in broader EI service catch-
ments across multiple states, to further elucidate the range of
EI workflows to be assessed in future trials.? In the larger trial
and related work to examine family-centered EI care mech-
anisms, we intentionally focus on strengthening strategies
for recruiting, retaining, and describing underrepresented
families in EI who enroll in our research, to support a more
inclusive El research experience.%® We anticipate its increas-
ing value in future research phases, due to mixed evidence
about the role of health literacy in patient portal use.?®67

Limitations

There are study limitations related to the timing of data
collection during the COVID 2019 pandemic. First, this pan-
demic prolonged pragmatic trial data collection, resulting in
the need to present interim quantitative data on implementa-
tion to drive qualitative data collection with the resources
available for this project. While final distribution of quantita-
tive estimates does not significantly differ from the distribu-
tion of interim estimates presented to stakeholders, using
interim results during data collection could have underesti-
mated the magnitude of findings that stakeholders were
prompted to explain in the qualitative phase. Second, we
included a small number of participants and a lower percent-
age of families relative to prior research,'® thereby potentially
limiting saturation of some thematic findings. Families may
have experienced increased response burden while being
recruited during their trial enrollment lasting up to 12 months.
Despite this limitation, most themes reached saturation.

Conclusion

This mixed-methods study focused on implementation out-
comes by reinforcing and expanding EI stakeholder priorities
for supports, barriers, and strategies to implementing the YC-
PEM e-PRO option into diverse EI workflows. Critical to
implementation of health informatics tools is the engage-
ment of multiple stakeholder perspectives. Stakeholders
positively appraised existing implementation strategies spe-
cific to the intervention, their process of delivering it, and
their inner organizational culture relative to the realities of
their outer setting. They also identified three new priorities
for improving YC-PEM e-PRO implementation: (1) upgrade
the intervention by developing versions and functionality to
expand its advantage for a broader range of families with
diverse linguistic preferences and user navigation needs’®;
(2) upgrade the process by further tailoring interface(s) to
obtain and use reported information to inform service design
and programmatic decisions®%; and (3) evaluate strategies
for building a positive implementation climate (within the
organization and externally) to champion and contribute to
data-driven changes. These three stakeholder priorities will
guide intervention, process, and interface development prior
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to undertaking pragmatic trials to test the effectiveness of
YCG-PEM e-PRO implementation across multiple EI programs
that share electronic data capture capabilities but differ in
their organizational readiness and access to internal and
external resources for implementation.

Clinical Relevance Statement

The YG-PEM e-PRO is an evidence-based and promising elec-
tronic patient-reported outcome tool for promoting family-
centered and participation-focused EI services. Stakeholder
engaged research involving EI enrolled families, providers,
and program leadership is important for thorough evaluation
of its viability for implementation to foster collaborative rela-
tionships between EI service providers and families, and to
guide data-driven programmatic decision-making by EI pro-
gram leadership. Results of this mixed-methods study illustrate
its usability and scalability, when paired with a decision support
tool, both within and across local and state EI programs with
electronic data capture systems. Results also highlight mean-
ingful and focused opportunities to engage human factors and
health informatics expertise in subsequent phases of research to
test the implementation of the YC-PEM e-PRO as an informatics
tool in EL This expertise can be used to create interface(s) with
customizable dashboards for personalizing how information
from families is obtained and used to guide decisions about
service plan development and service improvement. These
dashboards might include customized content displays, tailored
timing of reminders and report information, and human-cen-
tered data entry and easy-to-comprehend visualizations.

Human Subject Protection

The study was performed in compliance with the World
Medical Association Declaration of Helsinki on Ethical Prin-
ciples for Medical Research Involving Human Subjects and
was reviewed by the Institutional Review Board at the
University of Illinois (protocol #2020-0555) and the Univer-
sity of Colorado (protocol #20-2380).

Multiple-Choice Questions

1. Which of the following Inner and Outer Setting constructs
were most prioritized by all stakeholder groups for lon-
ger-term implementation of the YC-PEM e-PRO:

a. Inner setting: implementation climate; Outer setting:
patient needs and resources.

b. Inner setting: culture, network and communication;
Outer setting: cosmopolitanism.

c. Inner setting: external policies and incentives; Outer
setting: structural characteristics.

d. Inner setting: reflecting and evaluating; Outer setting:
relative advantage.

Correct Answer: The correct answer is option b.
For Inner Setting, culture, network and communication
(e.g.,education and practice for clear communication) was



most prioritized by stakeholders when considering lon-
ger-term implementation. Stakeholders highlighted both,
the need for clear communication within the EI program
as well as across El programs. For Outer Setting, cosmopol-
itanism (e.g., improving family-centered pathways into EI
and within and across EI programs statewide) was most
prioritized by stakeholders when considering longer-term
implementation. Taken together, stakeholders were
prompted to consider ways to better communicate with
prospective and current families receiving El services. The
use of digital tools like YC-PEM e-PRO for improving
family-centered pathways into and through EI, requires
sensitivity to broader systemic conditions, particularly for
multiply marginalized families.

. Which of the following Intervention Characteristics and

Process constructs were most represented by all stake-

holder groups for longer-term implementation of the YC-

PEM e-PRO:

a. Intervention characteristics: intervention source; Pro-
cess: adaptability and trialability.

b. Intervention characteristics: evidence strength and
quality; Process: peer pressure.

c. Intervention characteristics: complexity, design and
packaging; Process: engaging.

d. Intervention characteristics: reflecting and evaluating;
Process: relative advantage.

Correct Answer: the correct answer is option c.

For intervention characteristics, EI stakeholders priori-
tized complexity, design, and packaging (i.e., resources
to tailor administration and access to results, use of skip
logic and automated processes to make it easier to com-
plete) and providing opportunities for data to drive indi-
vidual client and programmatic decisions. For Process,
stakeholders also prioritized expanding family (e.g., Lat-
inx, undocumented families or families who do not speak
English as their primary language) and provider engage-
ment (e.g., organizational culture, readiness for change,
resources for research partnerships, and caseload and
time constraints).

This manuscript does not include any research on human
subjects.

This work is dedicated to our esteemed colleague Kelly
Kearns, an amazing service coordinator, who took part in
PROSPECT. Kelly passed away from cancer in May 2022.
She significantly contributed to this work and will be
remembered for her commitment and passion to ensure
that family priorities are centered in El services.This work
is funded by American Occupational Therapy Foundation
(grant no.: AOTFIR20KHETANI), with additional support
from the Agency for Healthcare Research and Quality
(grant no.: 5R01HS027583-02), and the Dean’s Scholar
Fellowship (V. Kaelin), Bridge to Faculty Scholar Program
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(S. Rizk) and the Honors College Research Grant and
Chancellor’s Undergraduate Research Award (J. Sim)
from the University of Illinois Chicago. The project de-
scribed, including use of Research Electronic Data Capture
(REDCap), was supported by the National Center for
Advancing Translational Sciences, National Institutes of
Health, through Grant UL1TR002003. The content is solely
the responsibility of the authors and does not necessarily
represent the official views of the funding agencies. The
authors thank members of the High Value Early Interven-
tion Research Group and the American Occupational
Therapy Association’s Early Childhood Community of
Practice for their expertise in shaping the protocol for
data collection, and to Vivian Villegas, Zurisadai Salgado,
and Marlene Angulo for feedback on preliminary results
and figures/tables.

The YC-PEM e-PRO was used in this study and is licensed
for distribution through CanChild Centre for Childhood
Disability Research. Dr. Mary Khetani shares in revenue
from YC-PEM sales for research and development activi-
ties in her laboratory.
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