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ABSTRACT: Objective: Early diagnosis of autism spectrum disorders (ASD) currently represents a critical public
health and clinical practice issue. Waits for diagnostic services are quite lengthy and hinder the start of early
intervention services thought to be crucial for optimizing functional developmental outcomes for children and
their families. In this study, we present data from a newly developed training program (Screening Tools and
Referral Training-Evaluation and Diagnosis training) designed to help pediatricians diagnose young children
with ASD in the context of traditional community practice settings. Methods: A small, targeted group of
community pediatricians participated in an intensive training, conducted specialized ASD evaluations within
their own practices, and then referred a consecutive series of children to a medical center diagnostic clinic for
an independent assessment of ASD. Conclusion: Results of this small pilot study indicate good agreement
(71%) between pediatrician judgments and independent diagnostic ASD evaluations, but a significant trend
toward overidentification when a diagnostic decision is forced. We discuss the implications of this study with
regard to revisiting traditional service models of diagnostic assessment for young children with ASD.

(J Dev Behav Pediatr 30:442–446, 2009) Index terms: autism spectrum disorders, diagnosis, screening.

With best estimate prevalence rates for autism spec-
trum disorders (ASD) estimated at 1 in 150,1 the accurate
diagnostic classification of young children with ASD is a
public health issue of critical import. Although there is at
present no single accepted intervention, treatment, or
known cure for ASD, there is a growing consensus that
early identification and intensive intervention can signif-
icantly improve short- and long-term outcomes for indi-
viduals and their families. A growing body of research
indicates that children who receive autism-specialized in-
tervention services at young ages show significant gains in
cognitive and adaptive functioning and may be more likely
to achieve fully integrated classroom placements at school
age.2–5 In addition, if linked with appropriate intensive
autism-specific intervention, early diagnosis may reduce
substantial and costly associated long-term service system
demands.6,7

There is a mounting evidence that caregivers of children
with ASD are able to identify and report concerns about
development to medical professionals by the age of 12 to
18 months.8,9 Further, the diagnosis of ASD seems to be-
come quite stable between 24 and 30 months.10–12 How-
ever, currently the average age of diagnosis is not until
around 4 years or older in underserved communities and
subgroups of children with higher intelligence quo-
tients.13–15 This represents a serious, deleterious time lag
from both (a) the age at which ASD can reliably be
diagnosed and (b) retrospective reports of when parents
first notice and disclose concerns to medical profession-
als. As pediatricians and family physicians are often the
first point of entry, when there are potential develop-
mental concerns they hold an important gate-keeper role
in the early identification of ASD.16

To address the gap between concern and diagnosis
and take advantage of the potential impact of early in-
tervention, several consensus panels, across numerous
professional groups, have issued practice parameters
endorsing early ASD screening in clinical practice set-
tings.17–19 Most recently, the American Academy of Pe-
diatrics endorsed formal screening for ASD at 18 and 24
months, as well as at any point when caregiver concerns
are raised. Although several tools with fairly robust psy-
chometric properties are available for surveillance and
entry point screening, the path followed subsequent to
positive screening is less clear as traditionally there are
barriers to accessing diagnostic evaluations (i.e., long
waits and lack of providers). Ideally, the definitive diag-
nosis of ASD in the first years of life should be accom-
plished by a team of developmental and behavioral pro-
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fessionals with specialties related to ASD and other
developmental disorders. The reality is that such diag-
nostic teams, or even individual professionals with ap-
propriate specialization, are not available in many loca-
tions. Further, even when such professionals are
available, the waitlists for diagnostic services are so long
(e.g., 6–12 months in many locations) that children
commonly identified and referred for evaluation at or
before the age of 2 years may not be seen until after their
third birthday.20

METHODS
In response to above reviewed deficiencies in the

early identification of autism spectrum disorders (ASD),
we developed and evaluated a pilot training program for
physicians in assessing young children suspected of ASD
within their own practices. Five community pediatri-
cians were invited to participate in a program entitled,
“Screening Tools and Referral Training-Evaluation and
Diagnosis” (START-ED). These pediatricians were specif-
ically targeted and personally invited as they had estab-
lished practices in underserved geographic areas, had
previously completed an office-based training program
for introducing clinically validated screening tools into
primary care settings, and were willing to fulfill the
obligations related to the training program. The educa-
tional objectives of the START-ED were to provide pedi-
atricians with a functional framework and assessment
tools to accurately identify and diagnose ASD in young
children based on developmentally sensitive DSM-IV cri-
teria, with the explicit purpose of expediting fluid entry
into the early intervention system. The training was
designed with the end goal of assessing children be-
tween 2 and 3 years for ASD within a 1-hour time frame.
The START-ED training itself comprised 3 phases. The
first phase consisted of an intensive 2-day workshop that
included a series of interactive training experiences as
well as real-time evaluations of children under the pro-
posed 1-hour framework. Specifically, this framework
included reviewing the completed Modified Checklist
for Autism in Toddlers,21 administering the Screening
Tool for Autism in Two-Year-Olds, and completing a DSM-
IV-based diagnostic interview as well as a medical history
interview. The Screening Tool for Autism in Two-Year-Olds
is an empirically derived, interactive measure developed to
screen for autism in children between 24 and 36 months.
It consists of 12 activities in the areas of play, imitation,
and communication (i.e., requesting and directing atten-
tion). It was chosen for inclusion as it can be adminis-
tered and scored in 20 minutes and possesses strong
psychometric properties (i.e., a sensitivity of 0.92, a
specificity of 0.85, a positive predictive value of 0.86,
and a negative predictive value of 0.92 compared with
DSM-IV diagnoses in a clinic-based validation sample).22

Although the training model described potential diagnos-
tic interviewing techniques, ultimately no specific for-
mal interview protocol was created, rather methods for
following-up on concerns from the Modified Checklist

for Autism in Toddlers and Screening Tool for Autism in
Two-Year-Olds were presented. Information on making a
differential diagnosis, explaining results to parents, and
using proper coding for reimbursement was also in-
cluded. With regards to billing and coding, pediatricians
were provided with guidance and training in use of (a)
appropriate consultation or new/established patient codes
as well as (b) procedural coding and modifiers (i.e., devel-
opmental testing/evaluation—96111; neurobehavioral sta-
tus examination—96116).

For the second phase, video cameras were installed
within each practice, so that pediatricians’ assessments
could be recorded. A member of the university-based
clinic (Z.W.) reviewed a series of practice tapes from
each pediatrician and provided specific feedback. The
practice administrations continued until the pediatri-
cians felt comfortable with the assessment procedures.
As this was a pilot training project, comfort level was
subjective and set by each individual trainee with a range
of 4 to 6 practice assessments across the group. During
the final phase of the project, each pediatrician con-
ducted the autism assessments independently and com-
pleted a diagnostic certainty checklist. This checklist
forced the clinician to indicate whether they felt the
child had ASD (i.e., “In your judgment, does this child
fall somewhere on the autism spectrum? Yes/No”) and
to indicate their certainty of this diagnosis on a Likert
scale (i.e., How certain are you of this diagnosis?’ 1 �
highly uncertain to 5 � highly certain). They were also
asked to refer this consecutive series of families for
independent evaluation through the university clinic.
Families referred for evaluation through the autism diag-
nostic clinic received no cost evaluation conducted
blind to the pediatrician’s previous evaluation results.
The independent evaluation process included comple-
tion of a clinical interview, direct evaluation of the child
with the appropriate module of the Autism Diagnostic
Observation Schedule, and additional testing where clin-
ically indicated. Subsequent to the clinic evaluation the
blinded primary diagnostician completed the same
forced choice diagnostic form as the pediatricians.

RESULTS
Of the 5 community physicians attending the

START-ED training, 4 referred patients for subsequent
independent evaluation. One pediatrician experienced
difficulty getting appropriate referrals in her community
and was not able to perform sufficient assessments to
begin independent evaluations under the program.
Twenty-five children were referred, 20 with an initial
autism spectrum disorder (ASD) classification and 5 who
were nonspectrum. Twenty-one families participated in
the independent evaluation process; this number in-
cluded 19 of the children with an ASD diagnosis and 2 of
the 5 with a nonspectrum classification. Children ranged
in age from 22 to 37 months at the time of their evalu-
ation (Table 1 for additional sample characteristics). The
number of children referred by each pediatrician ranged
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from 1 to 7. An ASD diagnosis was confirmed based on
independent evaluation in 14 of the 19 children (74%).
Of the 2 children classified as nonspectrum by their
pediatric ASD consultation, 1 child received an indepen-
dent diagnosis of ASD and 1 did not (50%). Overall, the
independent diagnostic evaluation was in agreement
with the initial pediatrician classification in 15 of 21
cases (71%). Agreement with the 4 referring pediatri-
cians ranged from 57 to 100%.

In all 6 cases for which there were diagnostic disagree-
ments, other clinically significant developmental concerns
were clearly evident (i.e., global developmental delays or
speech/language delays). Clinical diagnostic certainty rat-
ings from the independent evaluation process were also
significantly lower for children not receiving an ASD diag-
nosis (ASD mean � 4.27; non-ASD mean � 2.41; t (19) �
3.72, p � .05). Pediatrician diagnostic certainty ratings
were not lower for children whose diagnostic status was
not confirmed during independent evaluation nor were
they lower for children not receiving a diagnosis at the
initial pediatric evaluation.

DISCUSSION
In this study, we evaluated a unique training model

developed for community pediatricians attempting to
provide a time-efficient diagnostic evaluation structure
for successful classification of young children suspected
of autism spectrum disorders (ASD). The most promising
finding of this project was that many young children
with ASD could be accurately identified within the basic
consultation model involving completion of a standard
ASD screener (i.e., the Modified Checklist for Autism in
Toddlers), a basic interactive screening tool (i.e., the
Screening Tool for Autism in Two-Year-Olds), and simple
diagnostic interviewing. In fact, a majority of the young
children participating in this model were accurately
identified within this 1-hour framework.

Although a majority of cases were identified correctly,
current implementation of this model resulted in a mis-
classification and significant overidentification by the
pediatricians. The potential negative impact of suggest-
ing a child has ASD when they do not is hard to over-

state. However, there are several important consider-
ations in understanding this group of children (i.e., false
positives) in the context of the current training program.
Pediatricians and the independent evaluator at the uni-
versity-based clinic were asked to make diagnostic clas-
sifications within a forced choice model with no provi-
sions for ambiguous diagnostic status available. It is
possible that if such an option were present that false-
positive diagnoses would decrease. The lower indepen-
dent evaluation diagnostic certainty ratings and presence
of additional developmental diagnoses in the children
initially misclassified suggests that further examination
of the clinical and familial characteristics associated with
all subgroups (i.e., those accurately diagnosed as well as
those misdiagnosed) might also be a mechanism for
improving accuracy of classification under such a model.

In addition to difficulties with overidentification of
ASD, there are several significant methodological limita-
tions of this study. The small number of pediatricians
and children involved, the lack of baseline data concern-
ing pediatrician skill and experience in ASD classifica-
tion, the absence of a formal assessment of fidelity to the
suggested pediatric consultation protocol and resulting
inability to determine the additive value of the specific
training model over other simpler screening procedures
(i.e., Modified Checklist for Autism in Toddlers alone),
the small number of nonspectrum children completing
the independent evaluation process, and the lack of data
about family experiences and satisfaction with this
model are all factors that limit our ability to comment on
the ultimate success of this training program. Although
no formal data are available regarding actual reimburse-
ment figures, qualitative feedback from the participating
pediatricians indicated that reimbursement to cover as-
sociated costs was not a prohibitive barrier to implemen-
tation of the consultation model; however, in absence of
definitive data the ultimate financial viability of this
model has not yet been established. An ultimate assess-
ment of this viability would also necessitate a more
rigorous examination of the actual time necessary to
complete all aspects of evaluation. An hour framework
was recommended and qualitative feedback from clini-
cians suggested that this was possible for many children.
However, in the context of this study, clinicians were
often seeing children from within established patient
networks, where specific medical considerations and
rule outs may have often been previously addressed, and
the participating pediatricians knew that all families
would be receiving an expedited, comprehensive psy-
chological evaluation rapidly following their own evalu-
ation. Further, it is important to note that this pilot
training also included a very select group of experienced
pediatricians who likely had more comfort, interest, and
experience working with children with ASD and other
developmental concerns. As such, questions about how
such a program would generalize remain.

Thus, although this study is the first to our knowledge
to demonstrate successful implementation of a training

Table 1. Descriptive Statistics on Referral Sample Characteristics
(n � 21)

Variables M SD Min Max

Age 30.48 3.74 22 37

ADOS: communication 4.23 2.66 0 8

ADOS: reciprocal social
interaction 6.19 4.57 0 14

ADOS: total
(communication � social) 10.52 6.91 1 20

Mullen ELC 83.25 17.87 68 106

Vineland ABC 79.00 8.83 66 91

ADOS, Autism Diagnostic Observation Scale (n � 21); Vineland ABC, Vineland
Adaptive Behavior Composite Standard Score (n � 15); Mullen ELC, Mullen
Scales of Early Learning—Early Learning Composite Standard Score (n � 4).
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model for a brief diagnostic classification within commu-
nity pediatric practice, given the above substantial meth-
odological considerations the ultimate viability and impact
of this training model would require significant further
study. Specifically, any future expansion of such a model
would need to more systematically assess characteristics of
those being trained (i.e., years of experience, training, base-
line comfort level with ASD), the clinical characteristics
associated with accurate and inaccurate diagnosis within
the model (i.e., clinical features of the child/family), the
functional value of the instruments of assessment (i.e.,
the incremental value of Modified Checklist for Autism
in Toddlers, Screening Tool for Autism in Two-Year-Olds
and interview), as well as examine the actual impact of
the program in terms of time to receiving appropriate
services for children diagnosed.

Such training models aimed at briefer, more rapid
diagnostic classification must also take into account the
reality that significant revision and condensation of gold
standard assessment methodologies will undoubtedly
contribute to more errors in definitive classification. In
this context, critical attention should be paid to the
potential risks associated with the brief diagnostic mod-
els in terms of achieving the goal of expediting appro-
priate early intervention services for young children
with developmental concerns. One specific risk to con-
sider in this regard is how this brief model impacts
families in their pursuit of appropriate services. The
diagnostic assessment experience itself contributes to an
array of reactions in caregivers and there is a consider-
able evidence in other areas of pediatric illness/disabil-
ity, indicating that the way in which diagnostic informa-
tion is conveyed has a long-term influence on parental
attitudes, on families’ levels of stress and acceptance, and
on coping strategies in general.23 Parents of young children
with ASD are often asked to be primary agents of interven-
tion, service coordinators, as well as advocates in a con-
fusing context of unprecedented scientific, political, and
media attention. As such, it is extremely important to
examine whether briefer diagnostic models may present
additional challenges and risks as they substantially limit
the time clinicians can spend educating, guiding, and
supporting parents in these challenging roles.

Another major concern is whether early definitive
diagnosis of ASD is and should be the most clinically
appropriate goal when assessing a young child with
developmental concerns. The functional goal of diagnos-
tic assessment often surrounds the clarification of child’s
unique neurobehavioral strengths and vulnerabilities to
identify and implement appropriate intervention goals.
In this regard, the ideas of “risk” and “prevention” may
represent ideals of early screening and assessment,
rather than definitive diagnosis of ASD. Specifically, af-
fording pediatricians the ability to designate children “at
risk for ASD” in situations where concerns are high or
ambiguous would be useful in expediting services and
minimizing confusion and associated distress.20 Such a
classification of risk status simultaneously stresses both

the need for immediate services and the eventual clari-
fication. As such, risk classification maintains a primary
function of a definitive diagnosis (i.e., expediting appro-
priate clinical interventions), while at the same time
minimizing potential negative impacts of false classifica-
tion and sustaining transparency. At present, the current
and powerful pragmatic challenge for such a risk classi-
fication system is in ensuring appropriate intervention
services follow such a designation. Traditionally, state
early intervention services and insurance systems often
require specific diagnosis or other developmental status/
criterion to receive services. In this regard, pragmatic
revision of assessment, eligibility, and service models for
at-risk children would likely be viewed by many as ideal,
but this ideal is certainly not in place in many states at
present.

In absence of the ability to provide children with
developmental concerns with appropriate intervention
services without a diagnosis of ASD and in the face of
lengthy waits for traditional specialized diagnostic eval-
uations during the presumed critical window of neu-
robehavioral plasticity, the potential impact of ASD-specific
diagnostic training programs is promising. Certainly, rigor-
ous expansion and study of such models including refine-
ment of the specific clinical, child, and family characteris-
tics associated with successful diagnosis is clearly
necessary. However, there seems to be a great potential
for system level impact of highly trained and accessible
community providers. Even a small number of commu-
nity pediatricians performing similar diagnostic consul-
tations on a small scale could dramatically shift lag times
between identification of ASD risk and initiation of ap-
propriate intervention services at a population level. For
example, a group of 20 trained pediatricians performing
on average one evaluation a week would be able to per-
form more than 1000 consultations a year for children
between the ages of 2 and 3 years. At present, this number
far exceeds the estimated prevalence rates for ASD (1 of
150) for the entire cohort of children born in 2007 in the
state in which this program was implemented (�85,000).24
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Book Review
Developmental Parenting: A Guide for Early
Childhood Practitioners
by Lori A. Roggman, Lisa K. Boyce, and Mark S. Innocenti. Baltimore, MD,
Paul H. Brooks Publishing Company, 2008, 248 pp, Softcover, $26.95.

Developmental parenting is an excel-
lent book for anyone who is involved in
caregiving of children and can also be
generalized to serve children of any age.
The book focuses on 2 important central
concepts. The first being developmental
parenting, which refers to valuing, sup-
porting, and adapting to a child’s devel-
opment and developmental needs. This
is an important concept for not only par-
ents but also to caregivers in child care
centers, family child care homes, nursery
schools, preschools, and those who su-
pervise, train, and support nonparental
caregivers. The second important con-
cept is facilitating developmental parent-
ing through a parenting-focused model.
This model “emphasizes parents’ sup-
port of their children’s development. Us-
ing this model, the practitioner focuses
neither directly on the child nor on the
parent but rather on the parent–child
interactions that support child develop-
ment.” This is in contrast to the tradi-
tional child-focused model where a prac-
titioner works with a child directly on an

activity and parents are expected to be
an observer and learn through imitation
of the practitioner. It is also different from
the parent-focused model that focuses on
helping the parents get basic needs met or
informing the parents about child develop-
ment and activities to do with their child
to promote development.

I appreciate the abundance of evi-
dence base the authors provide to sup-
port their viewpoints. They provide very
helpful diagrams and informational charts
throughout the book. There are often sam-
ple dialogues among therapist, child, and
mother to illustrate important points. The
book is very easy to read and the practical
examples and real-life experiences are
helpful.

I am impressed by the comprehen-
siveness of this book. It not only intro-
duces a new concept to enhancing child
development but also helps readers put
developmental parenting into practice.
The authors give advice about selecting
an appropriate curriculum and activities,
assess outcomes, managing and supervis-

ing a parenting program, and evaluating
and improving such programs. As a
reader, I feel lucky to gain such insightful
knowledge and practical advice from au-
thors with vast experiences in home-
based early childhood interventions.

In our current times where home vis-
itation programs and early intervention
programs are provided for children with
developmental delay or at risk for devel-
opmental delay, it is important we pro-
vide the highest quality services to chil-
dren and families. This book teaches
providers how to facilitate parents with
the skills to enhance a lifetime of devel-
opmental parenting skills. I have no
doubt it will make a positive impact on
parent–child relationships and also on
family relationships with therapists.

Lulu W. Wang, MD
Developmental-Behavioral Pediatrics,
The M.I.N.D. Institute at University of
California
Davis, CA
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