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Abstract

U.S. guidelines for detecting autism emphasize screening and also incorporate clinical judgment. However, most research
focuses on the former. Among 1,654 children participating in a multi-stage screening protocol for autism, we used mixed
methods to evaluate: (1) the effectiveness of a clinical decision rule that encouraged further assessment based not only on
positive screening results, but also on parent or provider concern, and (2) the influence of shared decision-making on screen-
ing administration. Referrals based on concern alone were cost-effective in the current study, and reported concerns were
stronger predictors than positive screens of time-to-complete referrals. Qualitative analyses suggest a dynamic relationship
between parents’ concerns, providers’ concerns, and screening results that is central to facilitating shared decision-making

and influencing diagnostic assessment.
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Introduction

Improving identification and treatment of Autism Spec-
trum Disorder (ASD) requires not only accurate screen-
ing, but also effective systems to ensure that children at
risk are appropriately assessed, diagnosed and treated. At a
systems level, pediatricians in the U.S. who are concerned
about ASD and/or developmental delays often refer to
Early Intervention (EI) for further services, which typically
address developmental delays. Although risk for ASD is
high among children with specific or global developmental
delays (Wiggins et al. 2015), differential diagnoses of ASD
are often missed or delayed once referred to EI. Given that
recommended and reimbursable pediatric visits for young
children occur periodically with lags ranging from 3 to 12
months (King et al. 2010), pediatric providers are not always
able to fully monitor the emergence of ASD diagnoses that
can occur during this phase of development (Ozonoff et al.
2015). Improving identification of ASD in EI settings can
therefore enhance connections between screening in pri-
mary care and downstream diagnoses and ASD-specific
interventions.

At the process level, how best to ensure that individual
children who are referred to EI are appropriately screened
and evaluated is an open question. While evidence-based
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screening instruments are widely recommended, they are
seldom implemented in EI settings. In addition, connecting
children to appropriate services depends on at least two ele-
ments: (1) an effective decision rule to determine which chil-
dren demonstrate sufficient risk to warrant follow-up (i.e.,
risk stratification), and (2) family engagement with recom-
mended screening, assessment, and intervention services.
These two elements imply that the presentation and results
of the screening process should be convincing enough to
influence the judgment and decision-making of both the
providers, who make referrals, and the parents, who choose
whether or not to engage with recommended services.

In this paper, we report the results of a mixed-methods
evaluation designed to “look under the hood” of a multi-
stage targeted screening process in EI. We have two specific
aims: (1) to evaluate a clinical decision rule that actively
encourages referral to the next stage of assessment not
only if screening results are positive, but also if concern is
reported by parents or EI providers, and (2) to characterize
the process of shared decision-making between parents and
EI providers in which screening occurs.

Clinical Decision Rules

Professional guidelines for screening, which focus on pri-
mary care settings, conventionally recommend the clinical
decision rule that all children who screen positive be referred
for evaluation or treatment. Concordantly, there is an exten-
sive body of research that focuses on this element of screen-
ing, attempting to assess the accuracy of specific screening
instruments (Zwaigenbaum et al. 2015). However, profes-
sional guidelines also make recommendations about when
and the degree to which clinicians should exercise their pro-
fessional judgement. However, these recommendations are
less standardized, and screening research often overlooks
the details of clinical judgment, such as how professionals
integrate evidence gathered through the process of screening
and observation to arrive at an informed opinion regarding
their degree of clinical concern. For example, the American
Academy of Pediatrics (AAP) policy for identifying children
with developmental disorders stipulates that an evidence-
based screening tool should be administered at specific visits
or be triggered by concerns noted in the course of standard
pediatric care; therefore, referrals for diagnostic assessment
are mostly recommended on the basis of positive screening
results (Council on Children with Disabilities, Section on
Developmental Behavioral Pediatrics, Bright Futures Steer-
ing Committee & Medical Home Initiatives for Children
With Special Needs Project Advisory Committee 2006).
In contrast, the AAP policy for identifying children with
ASD recommends referrals based either on positive screen-
ing results or on the presence of at least two risk factors,
such as having a sibling with ASD and there being concern

from either a provider and/or caregiver (Johnson and Myers
2007). While similar in many ways, the differences between
the two policy statements have significant implications for
whether and how clinicians should incorporate screening
results into their clinical decision-making.
Recommendations regarding clinical judgment have
a long and controversial history. There is a longstanding
tradition in psychological research of basing clinical deci-
sions solely on the results of quantitative instruments, with
some investigators even suggesting no room at all for clinical
judgment (Swets et al. 2000). Several meta-analyses have
concluded that quantitative prediction tools (referred to in
these studies as actuarial methods) are superior to clinical
judgment in reducing total error rates (i.e., total number of
false positive plus false negative errors) (Agisdottir et al.
2006; Grove et al. 2000; Meehl 1959). Subsequent reviews
have disseminated these findings and struggled to explain
why clinicians are resistant to their conclusions (Dawes
et al. 1989; Grove and Meehl 1996). As one example, an
article published in Science in 1989 states that “research
comparing these two approaches shows the actuarial method
to be superior...failure to accept a large and consistent body
of scientific evidence over unvalidated personal observa-
tion may be described as a normal human failing or, in the
case of professionals who identify themselves as scientific,
plainly irrational” (Dawes et al. 1989). From this actuarial
perspective, the predictive accuracy of tests and other quan-
titative methods is of paramount concern. It is therefore not
surprising that the Institute of Medicine/National Academy
of Medicine IOM/NAM) has observed that “the majority
of scientific evidence about any diagnostic test typically is
focused on test accuracy,” rather than on its optimal use
(Balogh et al. 2015; Brozek et al. 2009; Trikalinos et al.
2009). On this subject, psychology stands apart from other
fields, including medicine, which have long acknowledged
the importance of clinical judgment (Balogh et al. 2015).
The role of clinical judgment in the detection of ASD
is particularly complex. In addition to inclusion of con-
cern into AAP recommendations, numerous studies docu-
ment that, in practice, primary care providers often depart
from professional guidelines recommending referral of all
children who screen positive (Robins et al. 2001, 2013),
both for ASD and for other developmental-behavioral
conditions (Sheldrick et al. 2016). Recent research dem-
onstrates that such decisions are not inherently irrational
given the modest negative and positive predictive values
of most screening instruments—especially for scores near
the clinical decision threshold, or “the cut score” (Shel-
drick and Garfinkel 2017; Sheldrick et al. 2015). In light of
this understanding of decision thresholds, the above-cited
meta-analyses that compare clinical judgment to quanti-
tative prediction tools have a clear limitation. The vast
majority of the papers included in these meta-analyses
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report total error rates but fail to distinguish between
false positive and false negative errors as well as the dif-
ferential real-world impacts of those errors. A decision
threshold that is optimal with respect to total error rate is
not necessarily a decision threshold that is optimal with
respect to risks and benefits. A risk/benefit optimization
often yields a higher number of errors than a total error
rate optimization. For example, consider a screening algo-
rithm for ASD that is optimized with respect to the total
error rate. Such an algorithm would be likely to yield equal
numbers of false positives (i.e., children without ASD
referred for evaluation) and false negatives (i.e., children
with ASD who are not referred). Notably, the primary
author of the original meta-analysis cited above assumes
that such a screening algorithm is optimal without con-
sidering whether it is preferable to other options (Meehl
and Rosen 1955), such as one with a lower threshold that
yields more errors overall but misses fewer children with
ASD (i.e., fewer false negatives but more false positives).
A large body of research on decision analysis suggests
that the optimal ratio of false positive to false negative
results depends on the relative costs associated with each
(Pauker and Kassirer 1980). By focusing on minimization
of total error rates, the meta-analyses cited above neglect
to question if false positive and false negative errors have
equal impact. A more recent meta-analysis comparing
clinical judgment to quantitative instruments in medicine
included papers that distinguished between false positive
and false negative results and found no clear differences in
overall accuracy (Sanders et al. 2015). Thus, conclusions
regarding the established superiority of actuarial methods
to clinical judgment are open to question.

Despite widespread use of clinical judgment in practice
and its inclusion in professional recommendations, there is
little published evidence regarding the use of clinical judg-
ment in decision-making. Indeed, many studies treat ASD
screening and clinical judgment as mutually exclusive pro-
cesses. For example, a recent policy statement from the
United States Preventive Services Task Force (USPSTF)
concluded that systematic, ASD-specific screening was
more effective in identifying children with ASD early than
relying on “developmental surveillance, general develop-
mental screening, and/or parental concerns” (McPheeters
et al. 2015). Thus, while the USPSTF was able to identify
seventeen studies that evaluated the accuracy of ASD-
specific screening instruments in unselected populations,
their review identified no studies that specifically evaluate
the integration of clinical concern with screening results
when making referral decisions (McPheeters et al. 2015).
Given the AAP’s policy on integrating clinical judgment
and evidence-based screening instruments when making
referral decisions for ASD (Johnson and Myers 2007), it is
important to conduct research that focuses on how clinicians
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use screening instruments in practice and whether clinical
judgment helps or hinders the process of identifying children
with ASD.

In this study, we evaluate a decision rule for combining
clinical judgment with evidence-based screening imple-
mented in EI settings. Our decision rule specified that chil-
dren could be referred for stage 2 screening based on either
a positive screen and/or report of concern from the parent
or EI provider. Note that because concerns were assessed at
the end of the screening forms, they may have either arisen
either before or because of screening. Because children in
our study population have qualified for EI and are therefore
already at risk for ASD, we required only one report of addi-
tional concern in our first stage of screening rather than the
two required by AAP guidelines for the detection of ASD in
primary care (Johnson and Myers 2007).

Shared Decision-Making

In its recommendations for reducing diagnostic errors in
medicine, the IOM/NAM emphasizes not only diagnostic
test accuracy, but also shared decision-making between cli-
nicians and patients to determine whether assessed risk is
sufficient to justify further action (Balogh et al. 2015). For
example, even if the raw score of an ASD screening instru-
ment offers a valid indicator of risk (i.e., with higher scores
reflecting increased predictive value across the full range of
scores), parents’ opinions may still differ as to whether that
risk is sufficient to justify further evaluation. In evaluating
the effectiveness of a screening protocol, a focus on shared
decision-making is essential because while providers typi-
cally decide whether to refer for services, it is parents who
decide whether to engage in those services (including the
screening itself). Both provider and parent engagement are
essential to ensure that children with ASD receive appropri-
ate care.

The importance of shared decision-making has at least
two implications for the present study. First, successful refer-
rals that result in further screening or evaluation should be
interpreted as reflecting not only fidelity to the protocol or a
clinical decision by the provider but also as a choice by the
parent. Second, the process by which EI providers use and
interpret screening instruments is likely to be informed by
interactions with parents. In the research literature, screening
instruments are typically conceptualized simply as indica-
tors of risk, with positive scores indicating a need for refer-
ral. While EI providers may use screening instruments to
gather information to inform their own decisions, they must
also consider parents’ responses to screening. Parents’ reac-
tions can be both subtle and complex, including whether to
engage in screening and how much to disclose during the
screening process. Thus, how EI providers use screening
instruments is likely to be informed by their perceptions of
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parents’ concerns and their appraisals of the family’s readi-
ness to engage in the screening process, which involves
shared decision-making.

To better understand the relative contributions of screen-
ing results and concerns under our screening protocol, we
analyze the value of positive screening results, EI provider
concern, and EI providers’ perceptions of parent concerns at
baseline for predicting successful completion of subsequent
referrals for assessment. To explore the interconnections
between screening and shared decision-making in greater
depth, we complement these analyses with qualitative evi-
dence derived from interviews and participant observations
with parents and EI providers.

Through the evaluation of our decision rule and the
exploration of shared decision-making, results offer a “look
under the hood” of a multi-stage targeted screening process
designed to improve linkage to services in a population of
children who were initially identified as at risk and referred
to EL

Methods

This study is part of a community-based research project
that utilized a Type II effectiveness-implementation hybrid
approach to reduce health disparities in access to ASD ser-
vices (Curran et al. 2012). To address the current study aims,
we employed a convergent, mixed methods design with con-
current quantitative and qualitative components (Creswell
et al. 2011). Aim 1 was to evaluate a clinical decision rule
that actively encourages referral to the next stage of assess-
ment not only if screening results are positive, but also if
concern is reported by parents or EI providers. To address
this aim, we used quantitative analyses to evaluate the effec-
tiveness of our decision rule by comparing participation
rates, rates of confirmatory results (i.e., positive screens
and diagnostic evaluations), and program cost among chil-
dren referred for further evaluation based on three differ-
ent pathways: (Path A) a positive screening test and report
of concern, (Path B) report of concern alone [no positive
screening test], (Path C) a positive screening test alone [no
report of concern].

Aim 2 was to characterize the process of shared decision-
making between parents and EI providers in which screening
occurs. To do so, we used mixed methods to holistically
analyze the influence of baseline screening results and pres-
ence of concerns on completion of the stage 2 screening and/
or diagnostic evaluation. To address this aim in quantitative
terms, we conducted a survival analysis to determine the
predictive value of positive screening scores, EI provider
concern, and provider perception of parent concern at base-
line for completion of stage 2 screening. To address this
aim in qualitative terms, we conducted qualitative analyses

of observations and semi-structured interviews with parents
and EI providers to better understand how the process of
shared decision-making varies depending on the presence
or absence of concern. Where appropriate, procedures are
described separately for each component.

Participants
Quantitative Component

Participants were parents of children who were eligible for
ASD screening between November 1 2014 and February 14
2018 at three EI agencies that primarily serve low-resource
families in an urban, New England area of the USA, as well
as a sub-sample of EI providers from these agencies. For
children 0-3 years of age and their families, EI agencies
provide IDEA Part C family-centered services to address
problems in five domains: speech and language, social emo-
tional skills, motor skills, adaptive, and cognitive develop-
ment. At each site, our research team offered training and
support to EI providers to implement a multi-stage screening
process designed to detect and diagnose ASD. The screen-
ing process was incorporated by each site as part of their
routine clinical practice. Participating families who screened
positive at both screening stages 1 and 2 were offered a free
diagnostic evaluation conducted by clinical psychologists
on the research team. Families were eligible for screening
if their children (a) were enrolled in EI, (b) had no previous
diagnosis of ASD, (c) had no medical condition that would
limit the ability to diagnose ASD, (d) were between the ages
of 14 and 33 months, and (e) a parent or guardian understood
Spanish or English sufficiently to complete questionnaire
screeners.

Qualitative Component

A sub-sample of EI providers from one of the three partner
agencies participated in qualitative interviews. Comparable
to sociodemographic characteristics of the larger EI provider
populations at these urban EI agencies, all twenty EI pro-
viders who completed qualitative interviews identified as
female, seventeen self-identified racially/ethnically as White,
two as Hispanic, and one as Asian-American. The median
age of respondents was 28 years (range 24—42). All respond-
ents completed at least 4 years of college, and fourteen held
Master of Arts or Education degrees in fields related to their
current work in EI, such as occupational therapy, speech
and language therapy, and child development. Signaling the
diverse needs of the population they serve, eight respondents
reported experience in delivering services in Spanish and
two respondents in American Sign Language.

In addition, we conducted approximately 40 hours of
observations of the multi-stage screening protocol and 63
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interviews with 22 parents in a longitudinal qualitative
sub-study. Nineteen of the parents identified as female, and
within that group, nine identified as African-American, five
identified as White, one as North-African, one as Asian, and
three as racially Black and ethnically Hispanic. Three of the
parents identified as male, and of that group, two identified
as White and one identified as Hispanic.

Multi-stage Screening Protocol

The screening process consisted of three stages. Stage 1
questionnaires and stage 2 observational screenings were
administered by EI providers as part of their routine clinical
practice, whereas research staff conducted stage 3 diagnostic
assessments at a university clinic.

Stage 1 Screening

Parents completed two screening instruments: the Brief
Infant Toddler Social Emotional Assessment (BITSEA)
and the Parent’s Observations of Social Interactions; (POSI).
The BITSEA is a global screener of social emotional devel-
opment (Briggs-Gowan and Carter 2006). The BITSEA
includes an ASD-specific risk index that sums responses
regarding 10 problem behaviors and subtracts responses
regarding 9 competencies relevant to ASD; the resulting
score displayed high accuracy in detecting ASD diagnoses
in a previous study (Giserman Kiss et al. 2017). The POSI
is a second ASD-specific screener that has demonstrated
strong sensitivity and adequate specificity in two previ-
ous studies (Salisbury et al. 2018; Smith et al. 2013). Two
screening instruments were included to maximize sensitivity
and minimize false negative results. EI Providers introduced
the screening packet to parents, scored the measures, and
then recorded whether or not the following two statements
were true: “El team concerned about ASD” and “Parent con-
cerned about ASD.” A positive response on either question
was coded as indicative of concern for purposes of referral.
Families were referred to stage 2 screening if: (1) children
scored positive on either of the two BITSEA ASD indices
(i.e., ASD Problem or ASD Competence) or the POSI, or (2)
EI Providers reported either their own or parental concern
about ASD. Following evidence from previous studies that
provider concern could generate additional referrals (Robins
et al. 2013), the explicit goal of this decision rule was to
maximize the sensitivity of the initial screening.

Stage 2 Screening
With parents and their primary EI providers present, specially-
trained EI providers administered a 20-min, play-based obser-

vational assessment called the Screening Tool for ASD for
Toddlers and Young children (STAT) (Stone et al. 2000, 2008).
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Families were referred for a diagnostic assessment if: (1) chil-
dren scored positive on the STAT, or (2) EI Providers reported
their own or parental concern about ASD.

Stage 3 Diagnostic Assessments

With parents present and often accompanied by an EI provider,
diagnostic assessments were administered in a university clinic
by post-baccalaureate research assistants or doctoral students
in Clinical Psychology who were trained to research reliability
on the ADOS-2 and observed by licensed psychologists with
expertise in ASD in early childhood. Assessments included
the Autism Diagnostic Observation Schedule, Second Edi-
tion (ADOS-2) (Lord et al. 2000), the Mullen Scales of Early
Learning (Mullen 1995), and the parent/caregiver interview
form of the Vineland Adaptive Behavior Scales, Third Edi-
tion (Sparrow et al. 2016). Final DSM-5 ASD diagnoses were
assigned based on the clinician’s evaluation after observing
the visit and reviewing all of the diagnostic assessment results.

El Provider Training

The research team provided ongoing training to EI providers
in the use of the two evidence-based stage 1 instruments that
screen for signs and symptoms of ASD. Training focused on
both technical aspects of administration as well as how to
open and maintain often difficult conversations with parents
about the presence of risk for ASD. To accommodate turno-
ver among EI staff, both live trainings and training videos
were provided. At each site, a small team of EI providers
was trained to administer the stage 2 screening instrument,
the STAT. Typically, both the primary EI provider and the
specially-trained STAT EI provider discussed the results
with the parents. Following a positive stage 2 screening (i.e.,
positive STAT or ongoing parent or provider concern), the
EI provider could use a web-based application to schedule
a diagnostic evaluation. The EI providers were also given
guidelines for discussing results and concerns with families
to use throughout the screening process. In addition, the
primary EI provider routinely accompanied families to the
diagnostic assessment that was conducted by the research
team. These procedures were designed to support families,
improve EI providers’ sensitivity to the early signs and
symptoms of ASD, and engage both parties in the process
of shared decision-making across the multi-stage screening
protocol.

Study Procedures
Quantitative Component

Quantitative data were collected to compare the success
of referrals for stage 2 screening based on three different
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pathways defined by stage 1 screening results. Specific out-
comes included participation rates at each stage (i.e., the
number of families who completed 2nd stage screening and
diagnostic assessments among those referred) and rates of
confirmatory results at each stage (i.e., the number of fami-
lies who received positive, “of concern” screening scores or
ASD diagnoses among those who completed assessments).

To assess the utility of including a decision rule that
encourages referrals based on concern alone, the marginal
cost to the program of assessing children in each pathway
in regard to provider time expenses was assessed. To do so,
research staff estimated the time to complete stage 2 screen-
ing and diagnostic evaluations by directly observing 14 stage
2 visits. Hourly cost was estimated based on reimbursement
rates offered by the state’s Medicaid program. For each
referral pathway, the number of stage 2 screens conducted
and the number of diagnostic evaluations conducted were
counted. Hours per assessment and number of assessments
were multiplied to estimate the total staff hours required to
evaluate children in each pathway, and the result was then
multiplied by cost/hour to estimate cost. These estimates
reflect the marginal cost to the program of assessing chil-
dren in each pathway. To estimate benefit to the program,
the number of ASD diagnoses yielded by each pathway
were counted. Dividing the number of ASD diagnoses by
the marginal cost offers an indicator of the marginal cost-
effectiveness of including each pathway in our decision rule.

We hypothesized that Path A (positive screen + concern)
would be most efficient, yielding the lowest cost per ASD
diagnosis. Because Path C (positive screen with no concern)
is included in most professional screening recommendations,
comparison with Path B (negative screen + concern), offers
a useful evaluation of the relative cost/benefit of including
clinical judgement in our decision rule.

Qualitative Component

Brief surveys and an in-person semi-structured qualitative
interview protocols were developed by trained qualita-
tive researchers for both EI providers and parents; inter-
view guide domains and measures were informed by those
published in the peer-reviewed literature and an inter-dis-
ciplinary research team. First, the EI provider survey and
interview guide consisted of 40 categorical and open-ended
questions that characterized respondents’ (1) sociode-
mographic characteristics (Stahmer 2007; Stahmer et al.
2005), (2) experiences providing EI services(Stahmer 2007,
Stahmer et al. 2005), (3) experiences administering ASD
screening tools specifically, and perceptions of ASD (Pizur-
Barnekow et al. 2013; Pizur-Barnekow and Schefkind 2014).
Reported in this paper, EI providers were asked to describe
the multi-stage screening process, and follow-up questions
included specific probes about strategies they used when

they and/or the parent lacked concern of ASD and rationale
for these actions. Second, parents were asked about their
perspectives on the ASD screening process also drawing on
domains and measures in extant literature and interdiscipli-
nary team review, including (1) sociodemographic charac-
teristics (Guinchat et al. 2012; Zuckerman et al. 2014a), (2)
perceptions of developmental and ASD concerns (Guinchat
et al. 2012; Zuckerman et al. 2014a, b), (3) perceptions of
screening tools and results (Calzada et al. 2012; Zucker-
man et al. 2014a), and (4) multi-stage screening protocol.
Reported in this paper are parental descriptions of the multi-
stage screening process and detailed data about their per-
spectives on shared decision-making, specifically how both
the EI provider concerns’ and their own influenced whether
their toddler advanced (or did not advance) to subsequent
stages of the multi-stage protocol.

Following the brief paper-and-pencil survey to collect
sociodemographic factors, we conducted the semi-struc-
tured qualitative interviews with parents and EI providers.
Interview protocols were developed by trained qualitative
researchers with ongoing review from an interdisciplinary
research team. Participants received monetary compensation
for their travel and time. Lasting approximately 80 min, each
interview was audiotaped and transcribed verbatim.

For providers and parents, our analyses achieved thematic
saturation on core domains described above (i.e., no new
information after approximately 15 parent and 15 provider
interviews) indicating a sample of adequate size for qualita-
tive analyses presented (Fusch and Ness 2015). All study
procedures were approved by the institutional review board
and informed consent was documented in writing.

Quantitative Analyses

Quantitative analyses were conducted using Stata version
15. Descriptive statistics were calculated for demographic
and baseline variables for the total sample and by referral
pathway, and regression analyses were conducted to test for
differences.

Aim 1

To compare the utility of different referral pathways that
result from our decision rule, participation and diagnostic
rates for each screening to diagnostic evaluation pathway
were calculated directly from project administrative data and
compared using logistic regression followed by Wald tests.
In addition, survival analyses using Cox regression models
were conducted to compare time-to-completion from initial
screening to the stage 3 diagnostic assessment among the
three pathways. To account for partially missing data at stage
1 (i.e., children with screening results for whom EI provid-
ers did not record presence or absence of concern), analyses
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were conducted both on raw data using case wise deletion
and across 20 multiple imputations under the assumption
that data were missing at random. Results of each analysis
were compared for consistency. To assess whether results
generalize across EI agencies, we tested whether effects were
moderated by site. Because the analyses were designed to
inform programmatic decisions regarding the inclusion of
a specific decision rule, we did not adjust for factors like
age, gender, and prior symptom scores. Instead, we offer
descriptive data for children identified through each pathway
that includes age, initial screening scores, and final ADOS
scores. Likewise, our interest was in the utility of the over-
all screening process for identifying and diagnosing ASD.
Because a missed case can result either from a false nega-
tive screening result or from a true case who drops out of a
screening process, we did not adjust statistically for dropout.

Aim 2

To analyze the influence of baseline screening results and
presence of concerns on completion of later screens, we
first calculated descriptive statistics to reflect associations
between screening scores, provider concern, perception of
parent concern, and completion of stage 2 screening. In addi-
tion to histograms, we also conducted logistic regressions to
calculate the expected probability of concern and of comple-
tion of stage 2 screening based on the BITSEA total ASD
scale, a sum of the two ASD scales included in the proto-
col’s decision rule that was published after the study began
(Gisserman-Kiss et al. 2017). To further evaluate variables
included in our decision rule, we conducted survival analysis
of time-to-complete stage 2 screening using Cox regression.
Independent variables included stage 1 positive screening
results, EI provider concern, and EI provider perception of
parent concerns.

Qualitative Analyses

Qualitative data from semi-structured interviews and partici-
pant observations were analyzed using a modified grounded
theory approach known as “Coding Consensus, Co-occur-
rence, and Comparison,” in which analyses are derived
from the data and then illustrated by characteristic examples
(Willms et al. 1990). To develop separate structured code-
books for parent and EI provider transcripts, transcripts of
three interviews were independently coded by an interdisci-
plinary team of investigators. Investigators coded excerpts of
the transcripts, ranging from a phrase to several paragraphs,
based on a priori or emergent themes. Disagreements were
discussed and resolved, strengthening the definition of the
respective codes. Based on the drafted codebooks, three
investigators separately reviewed two additional transcripts
to determine level of agreement in the codes applied. A
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final set of code definitions were then discussed, resolved,
and recorded. All transcripts for both providers and parents
were then reviewed, coded, and subsequently compared and
reconciled by at least two of the investigators. Throughout
this process, we used intensive group discussion as our goal
was consensus rather than employment of quantitative meas-
ures of inter-rater agreement (Sturges and Klingner 2005).
Coded data were entered into DeDoose, a mixed methods
software program, and a series of categories for these data
generated with links between the categories. Field observa-
tions were inductively coded emerging data on variations in
administration based upon the extent of parental and pro-
vider concerns. For this paper, we analyzed codes capturing
the extent of parental or provider concerns for ASD and
considered these codes across the initiation, implementation
of the multi-stage screening protocol, and subsequent next
steps. As described above, the qualitative components of this
study employed multiple methods (interview and participant
observation) and respondent samples (EI provider and par-
ents) allowing for methodological and respondent triangula-
tion and thus improving the ability to achieve crystallization
and completeness in our understanding of the process for
shared decision-making (Tobin and Begley 2004).

Results
Aim 1: Quantitative Results

Demographic characteristics of the 1,654 children who
completed stage 1 screening are described in Table 1. The
sample was diverse with respect to race/ethnicity (72%
who reported race/ethnicity identified as non-white and/or
Hispanic or Latino), language (33% of families reported a
primary language other than English), and insurance status
(60% reported receiving public health insurance). Average
child age at stage 1 screening was 23.8 months (SD=5.4),
and average age of ASD diagnosis was 27.4 months
(SD=4.9). Compared to children in Path A, children in
Paths B and C had lower scores on the BITSEA ASD prob-
lems scale and higher scores on the BITSEA ASD Compe-
tence scale (i.e., fewer ASD-relevant problems and more
competencies). Thus, concern was more likely to be reported
for children with high screening scores than for children
whose results were closer to the recommended thresholds,
or cut scores. In addition, children in Path B were somewhat
older (mean difference = 1.7 months), while children in Path
C were more likely to be female. Table 1 also depicts results
of diagnostic evaluations for children who completed them
in each pathway. Compared to children in Path A, children
in Paths B and C both scored higher on the Mullen Early
Learning Composite, while children in Path B also scored
higher on the Mullen Expressive Language scale and the
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Table 1 Participant demographics (% or standard deviation)

Total 1654 (100%)  Pathway A 311 (19%) Pathway B 121 (7%) Pathway C 183 (11%) Not referred  p value

1039 (63%)
Stage 1 ASD screen + - + - Bversus A C versus A
Clinical concern + + — _
Gender - ok
Female 588 (36%) 57 (18%) 27 (22%) 68 (37%) 436 (42%)
Male 1048 (63%) 250 (80%) 93 (77%) 114 (62%) 591 (57%)
Not reported 18 (1%) 4 (1%) 1 (1%) 1(1%) 12 (1%)
Race/ethnicity - -
White (non-His- 297 (18%) 40 (13%) 18 (15%) 28 (15%) 211 (20%)
panic)
Black or African 307 (19%) 69 (22%) 32 (26%) 26 (14%) 180 (17%)
American
Black hispanic 96 (6%) 31 (10%) 9 (7%) 10 (5%) 46 (4%)
Hispanic/latino 361 (22%) 92 (30%) 34 (28%) 40 (22%) 195 (19%)
Asian 66 (4%) 23 (7%) 4 (3%) 4 (2%) 35 (3%)
Multiracial/multi- 81 (5%) 14 (5%) 4 (3%) 11 (6%) 52 (5%)
ethnic
Other groups® 27 (2%) 3 (1%) 3 (2%) 7 (4%) 14 (1%)
Not reported 419 (25%) 39 (13%) 17 (14%) 57 31%) 306 (29%)
Primary language - -
English 1110 (67%) 184 (59%) 78 (64%) 122 (67%) 726 (70%)
Spanish 313 (19%) 70 (23%) 31 (26%) 40 (22%) 172 (17%)
Other 215 (13%) 53 (17%) 10 (8%) 21 (11%) 131 (13%)
Not reported 16 (1%) 4 (1%) 2 (2%) 0 (0%) 10 (1%)
Health Insurance -- --
Public 1083 (60%) 284 (68%) 97 (62%) 116 (62%) 586 (56%)
Private 570 (31%) 98 (23%) 35 (22%) 59 (32%) 378 (36%)
Not reported 160 (9%) 38 (9%) 24 (15%) 12 (6%) 86 (8%)
Stage 1 screen
Child age (mean 23.8(5.5) 24.6 (4.9) 26.3 (4.8) 22 (5.6) 23.4(5.5) * -
months)
BITSEA—ASD 232.7) 57@3.1) 2.6 (1.6) 3.103) 1.2(1.4) ok o
problem
BITSEA—ASD 12.1 (3) 89 (3.1 11.52.2) 10.8 (2.9) 13.3(2.2) o wE
competence
Diagnostic evaluation
Number completed 237 (14%) 178 (57%) 46 (38%) 13 (7%) N/A
Child age (months)  27.4 (5.5) 27.3(4.9) 29.4 (4.8) 25.0 (4.9) N/A - -
MSEL—expressive  26.8 (7.7) 259(7.2) 29.8 (8.9) 27.8 (6.5) N/A o -
lang
MSEL—receptive 22.7(7.5) 22.1(6.9) 24.4 (8.6) 26.1(9.9) N/A - -
lang
MSEL—early 60.6 (11.1) 59.2 (10.7) 63.6 (11.7) 70.8 (8.2) N/A * i
learning
composite
Vineland—adap- 64.1 (10.0) 62.1(9.9) 70.0 (7.9) 67.0 (4.5) N/A ok -
tive behavior
composite
ADOS calibrated 8.0(2.2) 8.2 (2.1 74(2.3) 6.8 (2.0) N/A - -

severity score

BITSEA brief infant toddler social emotional assessment, ASD autism spectrum disorder, BITSEA brief infant toddler social emotional scale,
MSEL mullen scales of early learning, ADOS autism diagnostic interview schedule

20ther groups include: Jewish, Hebrew, Ashkenazi, & French Creole
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Vineland Adaptive Behavior Inventory. Based on stage 1
results, 37% of children were referred to stage 2. Figure 1
presents a proportional Venn diagram that depicts the co-
occurrence of each referral criterion: (1) stage 1 positive
screening scores (present among 80% of children who were
referred to stage 2); (2) EI provider concern (64% of children

El Provider
Concern
(64.0%)

El Provider
report of parent
concern
(37.6%)

Positive
Screening
Result
(80.3%)

Fig. 1 For children referred to stage 2 (which is the denominator of
this proportional Venn diagram), the circles depict the prevalence of
each referral criterion: positive screening score (80.3%), EI provider
concern (64.0%), and EI provider report of parent concern (37.6%).
Intersections of the circles define the different pathways to refer-
ral: Path A (50.6%)=Positive screening result+concern; Path B
(19.7%)=Concern only; Path C (29.8%)=Positive screening result
only

Path B

1654 children
screened

who were referred to stage 2); and (3) EI provider report of
parent concern (38% of children who were referred to stage
2). Overall, 50% of children who were referred to stage 2
had both a positive screening score and report of provider/
parental concern (path A) 20% had concern only (path B),
and 30% had only a positive screening score with neither
provider nor parental concern (path C).

Figure 2 depicts paths A, B, and C from stage 1 screen-
ing to diagnosis in greater detail. Across levels of analyses,
children in Path A continued to participate in the screen-
ing process and to receive confirmatory results at rates that
were either equivalent to or higher than children in Path
B, whose rates in turn were either equivalent to or higher
than those for children in Path C. In particular, children in
Path A and Path B were more likely to complete stage 2
screening than children in Path C (Xz(l) =91.4, p<0.001
and Xz(l) =46.2, p<0.001, respectively), while the differ-
ence between Paths A and B was not significant (Xz(l) =1.2,
p=0. 28). As aresult of stage 2 screening, children in Path
A were more likely to be referred for diagnostic assessments
than children in Path B (X2(1)= 11.6, p<0.001), who in
turn were more likely to be referred than children in Path
C (Xz(l) =15.8, p<0.001). Children in Path A were more
likely to complete diagnostic evaluations than children
in Path B (x*(1)=3.9, p<0.05) and Path C (x*(1)=6.6,
p<0.01), while the difference between Paths B and C were
not significant (X2(1)= 1.1, p=0. 29). Finally, children in
Path A were more likely to receive an ASD diagnosis than
were children in Paths B and C (Xz(l) =6.6, p<0.01 and

1039 had negative
screen & no concern

Stage 1:
parent-report

questionnaires

311 had positive
screen & concern

232 completed

121 had negative
screen & concern

84 completed

183 had positive
screen & no concern

52 completed

Stage 2: structured (75%)  J__hours (69%) __hours . (29%) _hours .
observations ¥ ¢vvtTT T reTTT . e
(1 hour each) 209 referred 61 referred 21 referred

(90%) (73%) (39%)
Stage 3: 178 completed ) 1780 staff 46 completed 460 staff 13 completed 130 staff
diagnostic (85%) J__hours (75%) hours . (62%) hours .
evaluations ) : T e
(10 hours each) 156 diagnosed | 33 diagnosed | ! 8 diagnosed | |

(88%) (72%) (62%)

Marginal assessment
hours & cost
per ASD diagnosis

12.9 hrs. and $967
per diagnosis

Fig.2 For each referral pathway, boxes report the number and per-
centage of families to complete each stage of assessment and be
referred to the next stage. Ellipses and dotted lines depict the total

@ Springer

16.5 hrs. and $1235
per diagnosis

22.8 hrs. and $1705
per diagnosis

number of staff hours to complete each stage of assessment in each
referral pathway. Cost per hour of clinical assessment was estimated
based on Medicaid/Masshealth rates in 2017
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Xz(l) =5.9, p<0.05, respectively), while the difference
between Paths B and C was not significant (Xz(l) =0.5,
p=0. 48). Survival analyses yielded results that were con-
sistent with these analyses. Time-to-completion of diagnos-
tic assessment was superior in Path B compared to Path C
(Xz(l) =7.4,p<0.01), but no difference was found between
Paths A and B (Xz(l): 1.0, p=0.32). This result was con-
sistent with comparable analyses conducted on raw data with
case wise deletion, and no differences were found across EI
sites.

Participant observations and video review revealed that
stage 2 assessments required an average of 1 staff hour,
while stage 3 diagnostic evaluations required 6 staff hours
for administration and feedback, plus an additional 4 h for
scoring and report writing. Overall, administration of stage 2
and stage 3 assessments for Path A required 2012 staff hours
and yielded 156 ASD diagnoses, or 12.9 h and $967 per
diagnosis. Administration of stage 2 and stage 3 assessments
for Path B required 544 staff hours and yielded 33 ASD diag-
noses, or 16.5 h and $1235 per diagnosis. Administration of
stage 2 and stage 3 assessments for Path C required 182 staff
hours and yielded 8 ASD diagnoses, or 22.8 h and $1705
per diagnosis. Overall, conducting follow-up evaluations for
children in Path B proved to be more cost-effective in regard
to case finding than for children in Path C. Because referring
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children based on positive screening results is widely recom-
mended, this evidence suggests that it is also reasonable to
refer children based on presence of concern -- even when
screeners are not positive for ASD risk.

Aim 2: Quantitative results

Figure 3 describes the relationship between screening score,
provider concerns, perception of parent concerns, and
chance of completing stage 2 screening. The distribution of
screening scores is skewed to the right in that the majority
of children received relatively low scores, while a minority
received higher scores. The probability of concern increased
with screening score (as depicted in the shading of the bars).
The lines depicting probabilities reflect two logistic regres-
sion analyses, one a strong effect of screening score on con-
cern (OR=1.4, p<0.001), and a second showing a strong
effect of screening score on completion of stage 2 screening
(OR=1.1, p<0.001). While these analyses document strong
associations, no evidence of a threshold effect was appar-
ent (i.e., where small changes in screening results predicted
large changes in concern or completion of stage 2), as would
be expected if EI providers responded to positive and nega-
tive scores rather than overall results.

— 100%
90%
4
, ,
e Probability of 80%
’ completing .
stage 2 screen 70%
60% =
50% @
Q
Legend g
|:|N 40%
o concern
Provider concern 30%
IBoth concerned
D Parent concern 20%
I i i 2 : 10%
I L] ] i TEom= - gy
0 2 4 6 8 10 15

BITSEA ASD Scale

Fig. 3 BITSEA =Brief Infant Toddler Social Emotional Assessment.
The histogram represents that frequency of scores on the BITSEA
ASD Scale. For each score, stacked histogram values depict the rela-
tive frequency of different levels of concern (see legend). The solid
line labeled “probability of EI and/or parent concern” reflects the
results of a logistic regression predicting probability of concern based
on screening score; probabilities therefore approximate the propor-

tion of families for whom there was concern (shaded in the stacked
histogram) divided by the total number of families to receive each
screening score. Likewise, the dotted line labeled “probability of
completing stage 2 screening” reflects the results of a logistic regres-
sion predicting probability of completing the stage 2 screen based on
screening score
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To evaluate the three variables included in our decision
rule, we used a Cox regression model to conduct a semi-
parametric survival analysis of time-to-complete stage 2
screening subsequent to stage 1 screening. Independent
variables included a positive screening result, EI provider
concern, and EI provider perception of parent concern. In
an initial model testing main effects, only the two concerns
variables were statistically significant; positive screen was
not. To evaluate the influence of interactions between inde-
pendent variables, we tested another model that included
three additional dummy variables indicating 2-way interac-
tions among the three main effects. None of the interaction
terms were statistically significant, and a likelihood ratio
test revealed that the interaction model did not offer sig-
nificantly better fit to the data than the main effects model
(X2(3) =1.6, p>0.10); therefore, the main effects model
was retained for analysis. As displayed in Fig. 4a, expected
values based on the Cox model fit observed values well for
the seven combinations of IVs that resulted in referral. Post
hoc Wald tests revealed that these seven pathways clustered
into three groups, within which there were no significant
differences. These groups were characterized by number of

A _Completion of stage 2
within 6 months of stage 1 screening Wald
test
Parent +
- . ———1
2 | provider concern a
g
g — Positive screen
s} & parent + ——
~ . a
provider concern
[t %
provider concern b
Positive screen &
€ =
5 parent concern b
(8]
2
o
(5)
= | Parentconcern INS==.—— | ,
provider Concern .S b
w =
[=
P
] M expected values
s Positive Screen [ e—
S & observed values|| ¢
o
2

0% 20% 40% 60% 80% 100%

Fig.4 For each combination of referral criteria, the left panel com-
pares the proportion of families expected to complete stage 2 screen-
ing based on the survival analysis (as depicted in the histogram) to
those observed to complete stage 2 screening (as depicted by the
diamonds with 95% confidence intervals). Results of Wald tests,
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concerns, i.e., two concerns (EI provider concern and per-
ception of parent concern), 1 concern (EI provider concern
or perception of parent concern), or no concern reported
(positive screen only). Figure 4b presents a graph of comple-
tion rates (i.e., l—survival) by time, as well as median time-
to-completion among those who completed time 2 screening.
Median times were inversely related to completion rates:
half of cases with 2 concerns who completed stage 2 did so
within 28 days, half of cases with 1 concern who completed
stage 2 did so within 42 days, and half of cases with no con-
cerns who completed did so within 55 days.

Aim 2: Qualitative Results

Qualitative analyses investigated the process of screen-
ing and shared decision-making, including the strategies
deployed by the EI providers to adapt to the presence or
absence of concern during the multi-stage screening pro-
tocol. Our findings suggest that the concerns expressed by
providers and parents influenced both the initiation of and
ongoing engagement with the multi-stage screening proto-
col. While providers attributed attrition in the multi-stage

B Rates of completion among referred children
by number of concerns

100% -

2 concerns: parent & provider

75%

Median 1 concern: parent or prov

=28 days

50% -

Median No concerns: positive screen only

=42 days

25% -

\ Median = 55 days

T T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10

Months elapsed since baseline screening

0%+

depicted in the middle panel, reveal that families with two concerns
completed stage 2 at higher rates than families with 1 concern, who
in turn completed stage 2 at higher rates than families with 1 concern.
The panel on the right depicts completion curves for each of these
groups along with median days to completion
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screening protocol to a range of causes that included their
inability to schedule assessments (n=4), families moving to
another jurisdiction (n=2), and children aging out of eligi-
bility for EI services (n=2), by far the most common reason
cited for not continuing in the two stage process was a lack
of parental concern and readiness (n= 10 of 21 respondents).

In cases where parents lacked concerns, the progress
through the screening protocol was frequently delayed as
families revisited their decisions over time, as illustrated
below:

...with one family, back in May, and the girl had a
concerning score, but mom did not want to move for-
ward.... Slowly [with each session] mom started talk-
ing to us a little bit more about the things she was
seeing and those red flag behaviors [from the stage
one screening tool], and then we just did the [stage two
screener] a couple of weeks ago. [EI provider]

Notably, providers strategically articulated concern-
ing behaviors “slowly with each session” [EI Provider] to
help parents perceive the same concerns. [llustrative of this
theme, one provider articulated the incremental process of
sharing concerns around ASD:

from the start, I’ve been dropping breadcrumbs, but I
suddenly realize, like, ‘okay, I need some really bigger
crumbs to move us along. [EI provider]

As described in the full narrative, this provider introduced
ASD concerns gradually to avoid provoking the family to
‘drop out’ early. Consistent with this finding, parents also
remarked upon providers deliberately slowing the process
down to accommodate their concerns. Parents frequently
delineated the role of the EI provider to include making rec-
ommendations, rather than giving instructions, as illustrated
in the following quote:

“No, I think they were really patient with us, and
they — deep down, they probably wanted us to get him
screen earlier, but obviously they’re not gonna say,
“You should do this.” Like, they’re not gonna tell us
straight out, ““You should do this.” They recommend.
So, I feel like they probably wanted us to get him
screened earlier, and I’'m glad they were patient with
us.” [Parent]

Providers expressed that strategies to slow the process
down were strongly influenced by the provider’s commit-
ment to an ongoing process of parental informed consent,
as illustrated by the following quote:

I make sure that they know at any point it is all
optional. You know even if they go to the STAT (and)
it’s concerning they don’t actually have to have a devel-
opmental [evaluation] done, but just because they’re

saying yes to the first questionnaire they’re not like
locked into the process...one family just really was not
a fan of it.” [EI Provider]

Therefore, in cases where providers perceive a lack of
parental concern, delays are more likely to emerge as dem-
onstrated in findings of delay in time to diagnosis in Path C.

EI providers also emphasized limitations of relying on the
screening result alone without presence of a clinical concern.
As one provider states:

I’d say [the screening tool] catches probably more kids
than just ASD concerns. But, yeah, I think it does usu-
ally catch all of the kids that I would be concerned
about and then some. [EI Provider]

Accordingly, most respondents indicated less confidence
in the screening tool when results were not consistent with
their own concerns.

At the same time, some providers indicated a positive
screening tool sometimes elicited concern in cases where
they had not previously held it. As illustrated below, one
provider suggests that the screening tool assisted in their
own identification of concern for ASD:

The mom had been told before, actually, by another
professional, and she never conveyed it to me, and it
wasn’t until that BITSEA-POSI came out positive that
I was sort of like, oh my gosh, like, how did I miss
this, sort of. So... and she, you know, and that started
a whole conversation, and it was very telling to me,
like, not only are we getting this positive screen, but
now all of a sudden Mom’s telling me that so-and-so
said that her child might be exhibiting signs as well, so
yeah, no, I think it’s caught. I know for a fact, one child
it’s caught, that I was like, oh, I didn’t even notice, so,
yeah. [EI provider]

In summary, EI providers often discounted positive
screening results that were inconsistent with their own per-
spectives and concerns, but sometimes positive screening
elicited concerns that led to further disclosures and engage-
ment with the multi-stage screening protocol.

Discussion

Consistent with previous evidence (Godoy and Carter 2013;
Godoy et al. 2014), results of this study suggest that parents’
concerns, providers’ clinical judgment, and shared decision-
making can be important drivers of the detection and diagno-
sis of ASD. Even in the context of an evidence-based screen-
ing protocol, parents’ and providers’ concerns were more
predictive of referral completion than were positive scores
on the screener. Our clinical decision rule that encouraged
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referrals based on providers’ and/or parents’ concerns even
in the absence of positive screening results performed well,
yielding more ASD diagnoses per staff hour than referrals
based on positive screening results in the absence of clinical
concern. Results also suggest that EI providers respond not
only to screening results, but also to parents’ opinions and
perspectives when guiding children through the multi-stage
screening process. In short, presence of concerns facilitated
initiation of and engagement with the screening protocol,
while lack of concerns among parents induced providers
to move more slowly, to support continued family engage-
ment. Results thus present a case study in how the process
of shared decision-making between parents and providers
can drive the detection and diagnosis of ASD.

We note several limitations to our study. Perhaps most
important are the inherent limits to generalizability. The util-
ity of clinical judgment is very likely dependent on context,
including the training of providers and the time, support
and resources available for evaluation. While we argue that
our results provide compelling evidence that inclusion of
clinical judgment in our decision rule contributed to the suc-
cess of our protocol, the utility of clinical judgment in other
contexts should not be assumed but, instead, further evalu-
ated. Moreover, the importance of shared decision-making
emerged as a finding of our qualitative research but was only
indirectly evaluated in our quantitative analysis. For exam-
ple, assessment of providers’ and parents’ concerns each
relied on single questions, both of which were completed
by the EI provider. Future research on the role of clinical
judgment would benefit from a more robust assessment of
concerns among all decision-makers who have a stake in the
choice at hand, as well as a more explicit focus on strategies
for shared decision-making.

Our study was also limited in its lack of complete diag-
nostic information for children who screened negative at
stages 1 or 2 or whose parents chose not to participate.
Because the study focused on implementation science and
not on diagnostic accuracy, we can only assess the utility,
but not the accuracy, of initial screening results and reports
of concern. Moreover, we were unable to fully assess the
causes of discordance between screening results, parents’
concerns, and providers’ concerns, such as whether such
disagreements are based on different perceptions of risk
for ASD, or on different perceptions regarding the costs
and benefits of being evaluated and potentially receiving
a diagnosis. Differences in risk perception are likely for a
number of reasons. On the one hand, parents and providers
have access to a wide range of information that may not be
directly reflected in screening scores, thus leading to more
accurate perceptions of risk, but on the other hand they may
also be prone to cognitive biases, thus reducing accuracy.
Differences in risk tolerance are also possible. Even if fami-
lies, providers, and screening instruments are in agreement
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as to the severity of a child’s symptoms and their risk for
ASD, parents may have different perspectives on the utility
of obtaining a diagnosis, perhaps because they have differ-
ent perspectives on the costs and benefits and availability
of treatments or from differing concerns about stigma. Fur-
ther research is needed to disentangle the different possi-
ble explanations for why parents’ and providers’ concerns
may be discordant with screening results. Moreover, in the
absence of information regarding the diagnostic status of
children whose parents chose to not pursue further screen-
ing or diagnostic assessment, it is impossible to consider
the costs of missed early diagnoses (e.g., which may lead to
higher special education costs).

Nevertheless, results have important implications
for implementation science in regard to evidence-based
screening. While the utility of clinical judgment cannot be
assumed, it is equally true that the utility of clinical judge-
ment should not be dismissed. When creating evidence-
based protocols, implementers should carefully consider
what decisions must be made, who is in the best position to
make them, and how they should be made. We believe that
our protocol was typical in emphasizing the administration
of screening instruments as a mechanism to promote the goal
of earlier detection and diagnosis. However, by promoting
judgment among EI providers, we were able to increase the
efficiency of our protocol to detect and diagnose cases of
ASD.

In addition, whereas the goal of most screening proto-
cols is to promote detection and diagnosis as early as pos-
sible, qualitative results suggest a second goal that is equally
important to providers: continued family engagement.
Failure to recognize the importance of maintaining family
engagement through the screening and referral process risks
creating a disconnect between front-line staff who provide
care and researchers who implement evidence-based proto-
cols. At best, such a disconnect could lead to unexplained
adaptation to evidence-based protocols as providers devi-
ate from protocol timelines to accommodate discordance
between parental readiness, provider concerns, and screen-
ing results. Qualitative evidence for such adaptations in our
study is consistent with observations that providers seldom
refer all children who screen positive, as is commonly
reported in the literature (Sheldrick et al. 2016). Moreover,
the potential for such disconnects between parents, providers
and screening results highlights the need for shared decision-
making to promote and maintain family engagement. As rec-
ognized by the IOM/NAM, use of medical tests typically
occurs within a context of shared decision-making (Balogh
et al. 2015). This recognition offers potential targets for fur-
ther research. Consistent with models of screening in the
decision-making literature (Fryback and Thornbury 1991),
respondents’ emphasis on the importance of engagement
and the role of concern suggests that the utility of screening
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instruments may depend as much on their ability to influence
perceptions and judgments (i.e., convincingness) as on their
sensitivity and specificity (i.e., accuracy). Moreover, consist-
ent with the IOM/NAM’s call for more education to improve
clinical judgment, these results speak to the importance of
training EI providers on techniques to begin and maintain
difficult conversations with parents, including addressing
discordance between screening results and parent/provider
concerns and using strategies such as motivational inter-
viewing to align parents’ and providers’ goals (Gayes and
Steele 2014). Screening protocols may be improved by
developing an evidence base to support more detailed guid-
ance for engaging in shared decision-making in regard to
screening. Research on optimal strategies to respond to a
perceived lack of parental readiness while addressing con-
cerns about ‘false positive’ screening results would be par-
ticularly useful. Unfortunately, we know of little evidence
that specifically focuses on effective communication with
families regarding ASD screening and diagnosis. Addressing
this evidence gap has the potential to improve efficiency by
increasing family and provider engagement with screening.

Our study also highlights the utility of diverse methods
for advancing implementation science. In particular, evi-
dence regarding cost is often cited as important to decision-
makers yet is under-represented in the research literature.
Even the simple cost analysis we conducted was able to yield
important insights about the relative cost-effectiveness of
different observed referral pathways. Further analyses of
costs from the perspective of different decision-makers
would likely yield additional insight. Similarly, use of mixed
methods guided by a decision-making framework proved
to be useful in practice. In particular, focusing quantitative
analysis on a choice regarding process (i.e., the decision rule
for referrals) while focusing qualitative analyses on parents’
and providers’ decision-making yielded complementary
results that suggest novel mechanisms for the effectiveness
of screening that emphasize questionnaires’ ability to pro-
mote communication and shared decision-making while also
improving accuracy.

Finally, our study highlights both the importance and
complexity of “concern” as a construct. On the one hand,
parents’ and providers’ concerns were found to influence
both initiation of and engagement with screening. On the
other hand, their concerns were found to change over time in
response to additional information, including the results of
screening instruments. This complex and dynamic interac-
tion suggests that screening and concern are not independ-
ent, but instead represent interdependent processes that
interact to drive the detection and diagnosis of ASD.
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