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EXECUTIVE SUMMARY

Developmental delays affect between 10 and 13 percent of U.S. children
under the age of three; however, only two to three percent of children in
this age group receive Early Intervention (EI) services.1-3 An approach that
identifies concerns early and links children to services is vital. Many efforts
have focused on implementing developmental screening in primary care, and
have contributed valuable information about the feasibility and effectiveness of
this strategy.4-8 However, few studies have evaluated the success of screening beyond
the identification of a developmental concern and the initiation of a referral.9 Those
studies that have looked beyond referral show significant gaps between the identification of a
concern and the receipt of developmental services by children and families.10, 11 This has prompted
increasing awareness of the need for better care coordination across systems involved in meeting the
developmental needs of children.12

To promote a more coordinated approach to meeting children’s developmental needs, this brief proposes the
adoption of the SERIES paradigm of developmental screening in which each step—Screening, Early Identification,
Referral, Intake, Evaluation, and Services—is seen not as an isolated activity, but rather an integral component of a
single process. SERIES challenges all systems serving young children to broaden their focus to include practices that
promote shared responsibility for ensuring that each child successfully completes the entire pathway from screening
to services.13 This brief does not aim to be a comprehensive review of the evidence around developmental screening,
as such reviews already exist.1, 14, 15 Instead, the brief explores barriers that may prevent children from completing the
SERIES, highlights promising approaches for collaboration, and proposes practice and policy actions that may offer
useful guidance for planning, financing, and delivering early childhood services.
ISSUE

RESPONSE

Rates of developmental screening by primary care
providers remain low.

1. Reimbursement should incentivize screening and care coordination.
2. The federal government should support the development of public
domain screening tools.

Significant drop-off occurs when children move
between primary care and developmental services.

States and provider sites should prioritize cross-system information exchange.

There is a missed opportunity to help children who
are identified by screening but not eligible for Early
Intervention (EI).

States should coordinate the eligibility and intake processes of multiple early
childhood systems to expand access to developmental services.

Existing quality metrics on developmental screening
provide limited information as to whether children
receive services.

Comprehensive developmental screening metrics that address receipt of EI
services are needed to inform quality improvement.

INTRODUCTION
Developmental disabilities affect an estimated 13 to 17 percent
of children in the United States (U.S.),16, 17 and between 10 and
13 percent of U.S. infants and toddlers experience developmental
delays.1, 2 There is strong evidence that infants and toddlers with
developmental delays are at elevated risk for learning and cognitive
disabilities, speech and language difficulties, and behavioral problems
at school age. The impact of these delays can extend well beyond the
childhood years; children with such delays are more likely to be in
poor health, have low educational attainment, and have lower income
as adults relative to their peers who do not face such challenges.1, 18-20
However, evidence shows that the timely receipt of early intervention
services can be effective in improving developmental outcomes.21-25
Recognizing the benefits of intervening early to address developmental
delays and disabilities, in 1986 Congress amended the Education for
all Handicapped Children Act, later renamed the Individuals with
Disabilities Education Act (IDEA), to require states to extend the
services they are mandated to provide for children with disabilities
to infants and toddlers under the age of three.26, 27 By including
these early childhood provisions, now incorporated as Part C of
IDEA, Congress acknowledged the importance of identifying and
addressing developmental needs early in life to reduce the individual
and societal consequences of untreated developmental delays.11, 28 A
growing body of literature from fields as diverse as neurobiology and
economics support the view that investing in early intervention is a
more cost-effective strategy than waiting until children are older, at
which point the effects of delays become more difficult – and more
expensive – to address.21, 29-32

Role of Primary Care
Primary care sites are central to efforts to support child development,
particularly for children who are not of school age.15, 33-36 In
2009, 88.7 percent of children under the age of five had a wellchild visit with a health care provider at some time in the past
year.37 Recognizing the central role of primary care, in 2006, the
American Academy of Pediatrics (AAP) issued a policy statement
recommending developmental screening of all children from birth
through the age of three as a routine part of well-child care.38 Citing
the importance of early identification and intervention for children
with developmental delays or disabilities, the AAP urged providers to
use standardized developmental screening tools to detect concerns,
and to refer children who fail a developmental screen for further
evaluation and services. In 2010, the Affordable Care Act (ACA)
codified the importance of addressing developmental needs early in
life by requiring health insurers to pay for developmental screening
and other preventative services at no cost to patients.39, 40
Despite the AAP’s guidance, as well as recent improvements in
insurance coverage of developmental screening and evidence that
performing developmental screening with a standardized tool increases
detection of developmental delays, national screening rates remain
low and many providers still base their assessment of children solely
on clinical observation.41-43 Additionally, evidence suggests there is
still significant unmet need for the treatment of developmental delays
in young children.11 Although 10 to 13 percent of children under the
age of three are affected by developmental delays, EI serves only two
to three percent of children in that age group nationally.1-3 In fact, the
majority of children eventually identified as having developmental
concerns are not identified before they enter school, at which point
they are likely to have already fallen behind their peers.4, 44-46

Figure 1: Results from the Translating Evidence-based Developmental Screening study

Screened: 1034
Failed Screen: 202
Referral: 101
Intake: 63
MDE: 42
Eligible: 31
Services: 24
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SERIES
This brief draws from PolicyLab’s recent experience implementing
developmental screening in four urban primary care practices as
part of the Translating Evidence-based Developmental Screening
(TEDS) study. The TEDS study was a randomized, parallelgroup controlled trial that enrolled 2,100 children under the age
of 30 months from December 2008 to June 2010 to assess the
feasibility of implementing developmental screening into primary
care. The study also compared the effectiveness of standardized
developmental screening, using the Ages and Stages Questionnaire
(ASQ),47 with that of routine developmental surveillance. In
collaboration with primary care providers and EI agencies, TEDS
tracked children from their attendance at well-child visits through
the subsequent process of screening, identification, referral, intake,
evaluation, and receipt of services. The results of this tracking are
shown in Figure 1.

Of the 1,424 well-child visits that fell within the AAP
recommended screening schedule, an ASQ was administered at 1,034
(72.6 percent) of them. Overall, 19.5 percent of these screens were
failed and a provider referred the child 50 percent of the time. Only
66.7 percent of children referred completed the first step in EI intake
involving the assignment of a service coordinator and, subsequently,
only 66.7 percent of children assigned a service coordinator ever
completed a multidisciplinary evaluation (MDE) to determine their
developmental needs and eligibility for services. Ultimately, only 11
percent of those who failed a standardized developmental screening
measure ever received services.
The SERIES paradigm of developmental screening aims to address
these drop offs by engaging all systems involved in meeting a child’s
developmental needs. Core to the SERIES approach is increased
coordination among health care and EI systems.

SERIES FRAMEWORK
S creening
Evidence strongly supports the continued emphasis on improving
developmental screening rates in primary care. The use of a validated
screening tool consistently improves providers’ ability to correctly identify
children with developmental delays.5, 9, 44, 48 Despite challenges to widespread
practice change as evidenced by persistent low rates of developmental
screening nationally,5, 10, 33, 41, 49 the 72.6 percent rate achieved in the TEDS
study and similar, if not greater, successes of other targeted screening efforts
attest to the feasibility of developmental screening in primary care.5, 6, 8, 50, 51
Addressing the barriers to developmental screening in primary care is
vital to increasing the number of children whose developmental needs
are met. While beyond the scope of this brief and not specific to the
developmental screening process, it is important to recognize that the low
58.6 percent attendance rate at AAP recommended well-child screening
visits experienced in the TEDS study identifies an significant initial barrier
to screening children in primary care offices and may support a policy
shift towards opportunistic screening at all well-child visits or, additionally,
at sick visits. When children do attend well-child visits, however, health
care providers cite time, cost, reimbursement uncertainty, and insufficient
training as concerns related to incorporating developmental screening into
their practices.6, 8, 34, 50, 52-56 Characteristics such as insurance type and place
of care may also influence whether or not a child is screened.41
Evidence suggests that some of the perceived barriers to screening – though
deserving of discussion – may be largely modifiable.57 Studies examining

the duration of well-child visits in which a developmental screening is
completed and those in which surveillance is completed have found no
significant increase in time as a result of using a developmental screening
tool.8, 15, 57 The issue of reimbursement for developmental screening has also
seen movement toward resolution with health insurance plans required to
cover all screenings that are part of Bright Futures at no cost to patients.39, 40
However, educating provider practices about the specifics of when and
how to bill appropriately must be a focus of developmental screening
implementation efforts.
Other barriers to screening are less resolved and may require system changes
to address. First, most validated screening tools are copyrighted, and the
costs associated with purchasing developmental screening instruments for
a practice can be substantial. Most tools must be purchased for an initial
sum for each site at which they will be administered. A review of some
of the instruments most commonly used in primary care practices found
initial purchasing costs ranging from $30 to $325.58 These costs are often
compounded by the need to purchase language-specific versions of tools as
well as multiple licenses for large practices. Additionally, these tools are restandardized regularly which, while necessary to maintain validity, requires
sites to purchase new versions whenever an update occurs. Several studies
examining the cost-benefit of developmental screening have concluded that
while there are potentially significant cost savings related to the long-term
societal benefit of addressing developmental delays early, the compensation
to practices for their role in the process is not always proportional.5, 52, 59
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E arly Identification
Increasing the effectiveness and efficiency of developmental screening
efforts relies on improving a provider’s ability to correctly identify
children in need of developmental support. Once screening is
incorporated into practice, the appropriate and timely identification
of a child with a developmental concern is highly reliant on the
characteristics of the screening tool being used. There is great variability
in the tools most commonly in use; some are broadband, focusing
on several domains, while others are more targeted and evaluate for
a specific condition or delay.58, 60, 61 Additionally, the sensitivity and
specificity of tools vary, resulting in the identification of development
delays in different numbers of children and, at times, even different
groups of children.38, 62, 63 In the TEDS study, 19.5 percent of ASQ
screenings resulted in failures; it is likely that this rate would vary if
another instrument were used to assess the same group of children.
Within the tools themselves, sensitivity and specificity also vary across
age groups, so a tool that is highly effective at identifying delays in
children six months old may be less effective for children 18 months
old.64-66 Therefore, the likelihood of a child being identified as having

a developmental delay and referred for further evaluation and services
may be directly related to the specific characteristics of the tool in use
in the practice that child attends.
Among concerns raised by this variation in rates of identification
of developmental delay across standardized tools is the potential to
over-identify delays in children. However, research exploring this
issue suggests that over-identification is less of a problem than may
be perceived. While noting that validated tools will result in false
positives for 15 to 30 percent of children – meaning that a child
who fails a screen is subsequently found ineligible for EI – one study
finds that these children perform significantly lower on measures of
intelligence, language, and academic achievement than children who
did not fail a screen.67 This finding suggests that children who fail
a developmental screening instrument comprise a group that, while
not eligible for EI in many states due to eligibility criteria, is likely
at greater risk for poor outcomes than their peers and might benefit
from other developmental supports.14

R eferral
In most cases, in order for a child who has failed a developmental
screening to continue on the road to receipt of services, a provider
must refer that child to EI for additional evaluation. However,
evidence shows that even when provider sites have high rates of
screening, referral rates are generally low and vary based on provider
and child characteristics.6, 42, 68 Findings from the TEDS study are
consistent with this observation; only 50 percent of children who
failed the ASQ at their well-child visit were referred to EI within 30
days of the failure.
Several studies exploring this trend have reported that the specific
domain (e.g., communication, fine motor) that is failed, the severity
of the delay, and the age and sex of the child are associated with the
probability of referral.4, 14, 35, 42, 69 Additionally, provider distrust of
developmental screening tools, belief in a “watch and wait” approach,
and concerns that families will not follow through with referrals are
often cited as reasons providers do not refer children who have failed
a screening.68, 70, 71
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As discussed above, evidence suggests that a child identified by a
screening tool as having a developmental concern is likely to perform
poorly on measures of school success and to have more psychosocial
risk factors than his or her peers.67 Therefore, a child who fails an
instrument and is not referred for further evaluation and services
at the time of the failure is at risk of having unmet developmental
needs. Evidence is strong that timely and appropriate intervention for
these children has the potential for significant academic, social and
economic benefits;3, 72 Early intervention has been shown to prevent
or limit decline in cognitive development during the first five years of
life.73, 74 Notably, some studies suggest that these benefits are stronger
the earlier a child receives services.75, 76 Additionally, effects have
been shown to be long lasting, with low-income students who had
early intervention in preschool outperforming students without it in
reading and math, with less grade retention and fewer assignments
to special education by age 15 years.77 The projected savings to
society as a result of the receipt of timely services to meet children’s
developmental needs have been estimated at $30,000 to $100,000
per child.32

I ntake
Perhaps the least studied component of SERIES is the step that gets
a child, once referred, to reach the intake and evaluation process
with EI or another agency. In the TEDS study, only two-thirds of
referrals resulted in a successful EI intake. The significance of these
low rates is apparent when one considers that only 50 percent of ASQ
failures ever resulted in a referral and it is therefore likely that these
children who had been referred had developmental needs of specific
concern to their families or provider. There is little evidence as to what
increases the chances of a successful referral completion. However,
likely barriers can be grouped into two general categories: logistical
and behavioral.
Logistical barriers refer to impediments to successful receipt of the
referral from the provider to the EI specialists or the successful contact
of a family to schedule a comprehensive evaluation. EI and health
care providers often report that parents are difficult to reach or do not

follow up with EI as recommended.6, 9, 78 Providers report frustration
with lack of communication from EI about the receipt of referral and
ongoing status of the child’s case.6, 79, 80 Some parents report difficulties
or delays in obtaining initial services.81
A less explored and potentially more challenging barrier is some
families’ reluctance to engage in the intake process. Several studies
have explored what prevents a parent from completing intake. EI
specialists report that parents who decline to follow through with
an intake evaluation often do not understand the reason for the EI
referral and/or do not wish to have their child receive EI services.6,
9, 78
Additionally, parents report being concerned about having their
parenting judged and surrendering control to services like EI.82, 83
More research is needed to understand how best to communicate
with families about developmental delays and facilitate the transition
from provider referral to EI intake.

E valuation and Eligibility
A child who makes it past the intake stage must then be evaluated
to determine his or her specific developmental needs. In most
circumstances, providers refer children at risk of developmental delay
to a state’s official EI program and the resulting MDE assesses the
child only for eligibility for that specific program. As discussed earlier,
a percentage of children who fail a developmental screener will not
be eligible for these services; however, evidence suggests that these
children are still at risk of ongoing developmental concerns.67 In
the TEDS study, of the 42 individual referrals that made it to the
eligibility step of the SERIES, 31(73.8 percent) were deemed eligible
for EI services.
Examinations of eligibility criteria across states report significant
variation in EI eligibility thresholds as states have the authority to
set their own definitions for qualifying severity of risk within the
parameters set by IDEA.3, 11, 84 One review of children with special

health care needs found that children with the same needs either do
or do not receive services based on their state of residence.85 This and
other studies showing state-to-state variation suggest that children’s
receipt of services may reflect state eligibility policy in addition to
child need.86
For children who are not eligible for EI services, there are several other
effective developmental support services for which these children may
be eligible, including Early Head Start, high quality childcare centers,
and for those approaching their third birthday, Head Start and high
quality preschool.3, 87, 88 However, in most states, evaluation for
eligibility for these services is a separate process from EI evaluation and
requires a parent, provider, or care coordinator to seek out alternative
services proactively if a child is not eligible for EI. Often this requires
a separate referral and intake process, which likely presents many of
the same barriers in referral completion as the EI process.

S ervices
Ideally, the successful completion of SERIES results in a child
receiving appropriate, effective services in a timely manner. However,
while all states have programs that provide services for children
with developmental delays, the types, cost, and eligibility criteria
for these services vary widely from state to state.84 Services can be
limited especially for children who, at evaluation, are determined to
be ineligible for the state’s EI program but are at risk of developmental
delay. Notably, Part C of IDEA does include a provision allowing

states to extend services to this “at risk” group and several states
have taken advantage of this provision.11 While children who are
covered by Medicaid – and in some cases, the Children’s Health
Insurance Program (CHIP) – may be able to receive developmental
support services under Early and Periodic Screening, Diagnosis, and
Treatment (EPSDT) rather than Part C, families of these children
often face additional barriers due to limited numbers of providers and
lack of care coordination supports.13, 89
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DISCUSSION AND RECOMMENDATIONS
Developmental screening was introduced into primary care to
support early childhood development and better meet the needs of
children with developmental delays. Doing this successfully requires
not only making developmental screening standard practice, but,
ultimately, getting children appropriate services in a timely manner.
The SERIES paradigm of developmental screening as outlined in
this brief emphasizes the importance of each component in the
developmental screening process – Screening, Early Identification,

Referral, Intake, Evaluation, and Services. In this paradigm, success
is measured not simply by whether a child is screened, but whether
that child also receives services that meet his or her developmental
needs. The following recommendations target critical challenges
along the pathway and highlight novel approaches used by states,
cities, agencies, and providers to address some of these challenges.

Issue: Rates of developmental screening by primary
care providers remain low nationally.
Response:
1. Reimbursement practices from payers will need to better incentivize screening and care coordination.
In order to better support the incorporation of developmental screening
into standard primary care practice, public and private insurers will
need to strengthen reimbursement policies. Reimbursement rates for
these screenings vary greatly across states, impacted by state Medicaid
policies, the policies of managed care organizations, and procedural
definitions of developmental screening and testing.90 Additionally, states
and managed care organizations vary on whether payment for screenings
are bundled together with the cost of a well-child visit or can be billed
as an additional service and thus result in additional reimbursement.9,
53, 91
Establishing incentives for performing developmental screening by
increasing the flexibility of billing codes and/or tying reimbursement for
well-child visits to the completion of a developmental screening tool has
the potential to influence provider practice and increase the proportion
of children screened.

Additionally, several states have leveraged Medicaid funds to support
care coordination and case management activities aimed at helping
families access EI and other developmental support services for their
children.13, 92, 93 Some state Medicaid programs have created financial
incentives around case management activities while others have
expanded eligibility for Medicaid reimbursement to community-based
agencies that can then assist providers in linking families to needed
resources. Oregon has added a Current Procedural Terminology (CPT)
code to the Medicaid list of Prioritized Health Services that enables
reimbursement for medical team conferences with community agencies
such as EI.92 Using EPSDT and other case management funding
mechanisms within Medicaid can provide support and coordination
between primary care and child-serving systems that may improve a
child’s likelihood of completing the SERIES.13, 91

2. The federal government should support the development of public domain developmental screening tools.
The cost of purchasing screening tools for use in primary care practices
presents a potential barrier to the implementation of universal screening
for children. More public domain screening tools should be available to
practices trying to implement evidence-based developmental screening.
This could be achieved by the federally funded development of a tool or,
taking advantage of the abundance of existing research, the acquisition
of some of the best validated and most commonly used tools for use in
the public domain. Similar to the clinical growth charts administered
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by the Centers for Disease Control and Prevention (CDC),94 a federally
administered, public domain screening tool would help address the
issue of variability across tools and provide opportunity for better
standardization and quality control of developmental screening efforts
across states and provider practices. This could also better facilitate the
incorporation of these tools into electronic health records and improve
provider ability to incorporate screening into workflow.

Issue: Significant drop off occurs when children move
across systems.
Response:
States and individual provider sites should prioritize cross-system information exchange when developing new data sharing
capacities afforded by health information technology and heath information exchanges.
Providing a child with timely and appropriate services that support
his or her optimal development requires close coordination between
multiple child-serving systems. To facilitate these interactions, some
states are piloting electronic screening and referral processes or referral
pathways developed by providers and EI specialists collaboratively.79
On a larger scale, as part of the Assuring Better Child Health and
Development (ABCD) initiative, several states are exploring ways
to create electronic tracking systems that allow for the exchange of
data between medical, EI, and other service providers to facilitate
communication and care coordination.92 Oklahoma is piloting a “web
portal” that allows pediatric and community providers to make and
track referrals across systems. The portal allows each agency to see
the status of a child’s referral and sends e-mail alerts about a child’s
status at each stage in the referral and evaluation process. A referral is
not “completed” until a provider has reviewed the result of the child’s
evaluation and service plan and closed the referral.92, 95 While many of
these efforts are nascent, their progress should be observed as potential
guides for electronically-facilitated care coordination. With the

development and advancement of state health information exchanges
under meaningful use requirements,96 it is an opportune time for states
to expand data linkage efforts to include other systems of care beyond
the medical provider.
This effort will not be simple; for example, such cross-system linkages
will inevitably create confidentiality issues that are handled quite
differently between health and educational systems. One system
is guided by Health Insurance Portability and Accountability Act
(HIPAA) regulations, the other by Family Educational Rights and
Privacy Act (FERPA) regulations. While both laws have the laudable
goal of protecting the confidentiality of children that receive services,
they have also created some unanticipated conflicts related to sharing
information between agencies and primary care. To address these,
some states such as Oregon have created parent consent forms that
satisfy both sets of requirements, thereby facilitating the timely sharing
of information across all involved agencies.97

Issue: Current developmental screening metrics provide
limited information about whether developmental screening
effectively connects children with appropriate services.
Response:
Implementing standardized and comprehensive evaluation metrics will be necessary to improve the evidence base around best
practices in developmental screening and inform quality improvement efforts.
While many states, agencies, and primary care provider sites have
implemented innovative strategies to address barriers to SERIES,
the evidence of the effectiveness of these strategies is limited. A lack
of comprehensive evaluation metrics for developmental screening
is a primary impediment to the growth of an evidence base for
developmental screening efforts. Significant progress in this area has
occurred in recent years with the inclusion of developmental screening
rates as one of the 24 measures in the initial core set of children’s
health care quality measures defined by the Centers for Medicare and
Medicaid Services (CMS).107 However, as illustrated in this brief, a

single metric measuring the rate of developmental screening achieved
in a primary care setting may provide limited information as to the
system’s effectiveness in meeting the developmental needs of children.
The foundation of an evidence base is rooted in robust tracking
and monitoring. Standardized reporting of the number of children
progressing through each step of the SERIES will allow for the more
accurate evaluation of both the prevalence of need at each step as well
the systems’ successes and challenges in supporting children through
the entire process from screening to receipt of services.
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Issue: There is a missed opportunity to help children
who are identified by screening but not eligible for EI.
Response:
States should better coordinate the eligibility and intake processes of diverse child-serving systems to improve the
systems’ ability to provide timely and appropriate services to children with a range of developmental needs.
Most states have multiple developmental support services available to
children, including, but not limited to, EI, EPSDT services, Early Head
Start, Head Start, and high quality childcare and preschools. However,
due to diverse funding mechanisms and application and eligibility
criteria, these programs are often administered independently, creating a
system that is hard for providers and families to navigate when trying to
determine the most appropriate services to meet a child’s developmental
needs. In an attempt to improve coordination, many states have
developed evaluation models that assess child eligibility for a range of
services that have been shown to benefit child development.
This “spectrum of referral” approach is in place in different forms at
various hospitals and agencies nationally. Several programs specifically
target children who are at risk of developmental delay but not eligible
for EI services.98-102 Help Me Grow, for instance, provides additional
information and/or connection to services for children identified as atrisk.103, 104 This program, begun in Connecticut, has now been replicated
in California, Iowa, Colorado, Kentucky, New York, Oregon, and South

Carolina, and several sites have reported providing over 85 percent of
at-risk children with additional information and/or services to meet
their developmental needs.100 Similarly, at Children’s Hospital Boston,
providers refer children identified as at-risk to the Advocating Success
for Kids (ASK) program team, which assesses the child and refers him
or her to the most appropriate services.105 Several ABCD III states, in
particular Illinois and Oklahoma, have developed referral forms that
facilitate information sharing and referrals across various community
service providers in addition to pediatric providers and EI.13, 92 In a
particularly innovative example, Vermont has created Child Integrated
Services, merging child-serving agencies such as EI, childcare, and
child mental health under a single enrollment process and establishing
confidentiality agreements that allow for better coordination of care.106
Regional pilots in that state are also blending funding streams among
child-serving agencies in an effort to create a financing infrastructure
that promotes coordinated, efficient, and appropriate service delivery.104

CONCLUSION
Meeting the developmental needs of children requires the ability to
identify children with developmental concerns and provide them
with appropriate services in a timely manner. This process is often
impeded by procedural barriers and poor coordination across childserving systems, resulting in large numbers of children dropping
off along the pathway from screening to services. By reframing this
pathway to consider each step not as an isolated activity, but rather
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an integral component of a single process, the SERIES paradigm
of developmental screening challenges states and provider agencies
to improve coordination across systems and promotes a shared
responsibility for each child completing the entire SERIES on his or
her way to developmental success

ABBREVIATIONS

AAP: American Academy of Pediatrics
ACA: Affordable Care Act
ASQ: Ages and Stages Questionnaire
ABCD: Assuring Better Child Health and Development Program
CDC: Centers for Disease Control and Prevention
CMS: Centers for Medicare and Medicaid Services
CHIP: Children’s Health Insurance Program
CPT: Current Procedural Terminology
EPSDT: Early and Periodic Screening, Diagnosis, and
Treatment Program
EI: Early Intervention
FERPA: Family Educational Rights and Privacy Act
HIPAA: Health Insurance Portability and Accountability Act
IDEA: Individuals with Disabilities Education Act
MDE: Multidisciplinary Evaluation

9

REFERENCES
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
13.

10

Sices L. Developmental screening in primary
care: The effectiveness of current practice and
recommendations for improvement: The
Commonwealth Fund; 2007.
Rosenberg SA, Zhang D, Robinson CC. Prevalence
of developmental delays and participation in early
intervention services for young children. Pediatrics.
Jun 2008;121(6):e1503-e1509.
Hebbeler K, Spiker D, Bailey D, et al. Early
Intervention for infants and toddlers with disabilities
and their families: Participants, services, and
outcomes. Final Report of the National Early
Intervention Longitudinal Study (NEILS) Menlo
Park, CA: SRI International; 2007.
Earls MF, Andrews JE, Hay SS. A longitudinal study
of developmental and behavioral screening and
referral in North Carolina’s Assuring Better Child
Health and Development participating practices.
Clin Pediatr (Phila). Oct 2009;48(8):824-833.
Hix-Small H, Marks K, Squires J, Nickel R.
Impact of implementing developmental screening
at 12 and 24 months in a pediatric practice.
Pediatrics. 2007;120(2):381-389.
King TM, Tandon SD, Macias MM, et al.
Implementing developmental screening and
referrals: Lessons learned from a national project.
Pediatrics. 2010;125(2):350-360.
Klein S, McCarthy D. North Carolina’s ABCD
program: Using community care networks to
improve the delivery of childhood developmental
screening and referral to Early Intervention services:
The Commonwealth Fund; 2009.
Schonwald A, Huntington N, Chan E, Risko
W, Bridgemohan C. Routine developmental
screening implemented in urban primary care
settings: More evidence of feasibility and
effectiveness. Pediatrics. Feb 2009;123(2):660-668.
Kaye N, Rosenthal J. Improving the delivery of
health care that supports young children’s healthy
mental development: Update on accomplishments
and lessons from a five-state consortium: National
Academy for State Health Policy and The
Commonwealth Fund; 2008.
Bethell C, Reuland C, Schor E, Abrahms M, Halfon
N. Rates of parent-centered developmental
screening: Disparities and links to services access.
Pediatrics. Jul 2011;128(1):146-155.
Cooper JL, Vick J. Promoting social-emotional
wellbeing in early intervention services: A fifty-state
view. New York: National Center for Children in
Poverty; 2009.
The National Academy for State Health Policy.
About ABCD III. http://www.nashp.org/
abcd-welcome. Accessed 01/14/2012.
Johnson K, Rosenthal J. Improving care coordination,
case management, and linkages to service for young
children: Opportunities for states. Portland, ME:
The Commonwealth Fund and National Academy
for State Health Policy; 2009.

14.

15.

16.

17.
18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

Marks KP, Page Glascoe F, Macias MM. Enhancing
the algorithm for developmental-behavioral
surveillance and screening in children 0 to 5 years.
Clin Pediatr (Phila). Sep 2011;50(9):853-868.
Regalado M, Halfon N. Primary care services
promoting optimal child development from birth to
age 3 years: Review of the literature. Arch Pediatr
Adolesc Med. Dec 2001;155(12):1311-1322.
Boulet SL, Boyle CA, Schieve LA. Health care
use and health and functional impact of
developmental disabilities among US children,
1997-2005. Arch Pediatr Adolesc Med.
2009;163(1):19-26.
Boyle CA, Boulet S, Schieve LA, et al. Trends in the
prevalence of developmental disabilities in US
children, 1997-2008. Pediatrics. 2011;127(6):1034-1042.
Boyle CA, Decouflé P, Yeargin-Allsopp M.
Prevalence and health impact of developmental
disabilities in US children. Pediatrics.
1994;93(3):399-403.
Gallaher MM, Christakis DA, Connell FA. Health
care use by children diagnosed as having
developmental delay. Arch Pediatr Adolesc Med.
2002;156(3):246-251.
Yeargin-Allsopp M, Boyle C. Overview: The
epidemiology of neurodevelopmental disorders.
Ment Retard Dev Disabil Res Rev. 2002;8(3):113-116.
Anderson LM, Shinn C, Fullilove MT, et al. The
effectiveness of early childhood development
programs: A systematic review. Am J Prev Med.
2003;24(3 Supplement):32-46.
Dawson G, Rogers S, Munson J, et al. Randomized,
controlled trial of an intervention for toddlers with
autism: The Early Start Denver model. Pediatrics.
Jan 2010;125(1):e17-e23.
Halfon N, Inkelas M, Abrams M, Stevens G. Quality
of preventive health care for young children: Strategies
for improvement. New York: The Commonwealth
Fund; May 2005.
Reynolds AJ, Temple JA, Robertson DL, Mann EA.
Long-term effects of an early childhood intervention
on educational achievement and juvenile arrest.
JAMA. May 2001;285(18):2339-2346.
Vogel CA, Xue Y, Moiduddin EM, Kisker EE,
Lepidus Carlson B. Early Head Start children in grade
5: Long-term follow-up of the Early Head Start research
and evaluation study sample. Washington, DC: Office
of Planning, Research, and Evaluation,
Administration for Children and Families, U.S.
Department of Health and Human Services; 2010.
108th United States Congress. Individuals with
Disabilities Education Act (IDEA), Part C, the
Early Intervention Program for Infants and Toddlers
with Disabilities. P.L. 108-446. Washington, DC; 2004.
Shaul MS. Individuals with Disabilities Education
Act: Education should provide additional guidance
to help states smoothly transition children to
preschool: GAO-06-26. GAO Reports. 2005:1-40.

28.
29.

30.
31.
32.

33.

34.

35.

36.
37.

38.

39.
40.

Blackman JA, Healy A, Ruppert ES. Participation by
pediatricians in Early Intervention: Impetus from
Public Law 99-457. Pediatrics. 1992;89(1):98.
Center on the Developing Child at Harvard
University. A science-based framework for early
childhood policy: Using evidence to improve outcomes
in learning, behavior, and health for vulnerable
children: Center on the Developing Child at
Harvard University; 2007.
Heckman JJ. The economics of inequality: The value
of early childhood education. American Educator.
Spring 2011:31-47.
Holt RL, Mikati MA. Care for child development:
Basic science rationale and effects of interventions.
Pediatr Neurol. 2011;44(4):239-253.
Shonkoff JP, Phillips DA, eds., Committee on
Integrating the Science of Early Child Development,
Board on Children, Youth and Families. From
neurons to neighborhoods: The science of early
childhood development. Washington, DC: The
National Academy Press; 2000.
Sand N, Silverstein M, Glascoe FP, Gupta
VB, Tonniges TP, O’Connor KG. Pediatricians’
reported practices regarding developmental
screening: Do guidelines work? Do they help?
Pediatrics. 2005;116(1):174-179.
Sices L, Feudtner C, McLaughlin J, Drotar D,
Williams M. How do primary care physicians
identify young children with developmental
delays? A national survey. J Dev Behav Pediatr.
Dec 2003;24(6):409-417.
Sices L, Feudtner C, McLaughlin J, Drotar D,
Williams M. How do primary care physicians
manage children with possible developmental delays?
A national survey with an experimental design.
Pediatrics. Feb 2004;113(2):274-282.
Halfon N, Regalado M, Sareen H, et al. Assessing
development in the pediatric office. Pediatrics.
2004;113(Supplement 5):1926-1933.
U.S. Department of Health and Human Services,
Health Resources and Services Administration,
Maternal and Child Health Bureau. Child health
USA 2011. Rockville, MD: U.S. Department of
Health and Human Services; 2011.
American Academy of Pediatrics, Council on
Children With Disabilities, Section on
Developmental Behavioral Pediatrics, Bright
Futures Steering Committee, Medical Home
Initiatives for Children With Special Needs Project
Advisory Committee. Identifying infants and young
children with developmental disorders in the medical
home: An algorithm for developmental surveillance
and screening. Pediatrics. Jul 2006;118(1):405-420.
111th United States Congress. Patient Protection
and Affordable Care Act. P.L. 111-148. Washington,
DC; 2010.
Hagan J, Shaw J, Duncan P, eds. Bright Futures:
Guidelines for Health Supervision of Infants, Children,
and Adolescents. Elk Grove Village, IL: American
Academy of Pediatrics; 2008.

41.

42.

43.

44.
45.

46.

47.
48.

49.

50.

51.

52.

53.

Guerrero AD, Garro N, Chang JT, Kuo AA. An
update on assessing development in the pediatric
office: Has anything changed after two policy
statements? Acad Pediatr. Nov-Dec 2010;10(6):400-404.
Silverstein M, Sand N, Glascoe FP, Gupta VB,
Tonniges TP, O’Connor KG. Pediatrician practices
regarding referral to Early Intervention services: Is an
established diagnosis important? Ambul Pediatr.
Mar-Apr 2006;6(2):105-109.
Thomas SA, Cotton W, Pan X, Ratliff-Schaub K.
Comparison of systematic developmental
surveillance with standardized developmental
screening in primary care. Clin Pediatr (Phila). Sep 2011.
Hamilton S. Screening for developmental
delay: Reliable, easy-to-use tools. J Fam Pract.
May 2006;55(5):415-422.
American Academy of Pediatrics, Healthy Child
Care America/Child Care and Health Partnership
Program. Developmental screening in early
childhood systems: Summary report. Developmental
screening in early childhood systems. Elk Grove Village,
IL; 2009.
Palfrey J, Singer J, Walker D, Butler J. Early
identification of children’s special needs: A study in
five metropolitan communities. The Journal of
Pediatrics. 1987;111(5):651-659.
Bricker D, Squires J. Ages and Stages Questionnaire:
A parent-completed child monitoring system.
Baltimore, MD: Paul H. Brookes Publishing Co.; 1999.
Lavigne J, Binns H, Christoffel K, et al. Behavioral
and emotional problems among preschool children
in pediatric primary care: Prevalence and
pediatricians’ recognition. Pediatrics.
1993;91(3):649-655.
Radecki L, Sand-Loud N, O’Connor KG, Sharp
S, Olson LM. Trends in the use of standardized tools
for developmental screening in early childhood:
2002-2009. Pediatrics. Jul 2011;128(1):14-19.
Pinto-Martin JA, Dunkle M, Earls M, Fliedner
D, Landes C. Developmental stages of
developmental screening: Steps to implementation
of a successful program. Am J Public Health. Nov
2005;95(11):1928-1932.
Earls MF, Hay SS. Setting the stage for success:
Implementation of developmental and behavioral
screening and surveillance in primary care practice-the North Carolina Assuring Better Child Health
and Development (ABCD) Project. Pediatrics. Jul
2006;118(1):e183-188.
Dobrez D, Sasso AL, Holl J, Shalowitz M, Leon
S, Budetti P. Estimating the cost of developmental
and behavioral screening of preschool children
in general pediatric practice. Pediatrics. Oct
2001;108(4):913-922.
Rosenthal J, Kaye N. State approaches to promoting
young children’s healthy mental development: A
survey of Medicaid, maternal and child health,
and mental health agencies: National Academy for
State Health Policy and The Commonwealth Fund; 2005.
11

54.
55.

56.

57.

58.

59.
60.

61.

62.

63.

64.
65.

66.

12

Schor EL. Rethinking well-child care. Pediatrics. Jul
2004;114(1):210-216.
Dosreis S. Autism spectrum disorder screening and
management practices among general pediatric
providers. J Dev Behav Pediatr. 2006;27(2
Suppl):S88-S94.
Kaye N, May J, Abrams M. State policy options to
improve delivery of child development services:
Strategies from the eight ABCD states: National
Academy for State Health Policy, The
Commonwealth Fund; 2006.
Sices L, Drotar D, Keilman A, Kirchner HL, Roberts
D, Stancin T. Communication about child
development during well-child visits: Impact of
Parents’ Evaluation of Developmental Status screener
with or without an informational video. Pediatrics.
Nov 2008;122(5):e1091-1099.
Drotar D, Stancin T, Dworkin P, Haran C, ed.
Pediatric developmental screening: Understanding
and selecting screening instruments: The
Commonwealth Fund; 2008.
Glascoe FP, Foster ME, Wolraich ML. An economic
analysis of developmental detection methods.
Pediatrics. Jun 1997;99(6):830-837.
Ringwalt S. Developmental screening and assessment
instruments with an emphasis on social and
emotional development for young children ages
birth through five. Chapel Hill: The University
of North Carolina, FPG Child Development
Institute, National Early Childhood Technical
Assistance Center; 2008.
Vermont Agency of Human Services, Children’s
Integrated Services. Guidelines for using
recommended psychosocial and development tools
with pregnant/postpartnum women and children
birth to six: Vermont Agency of Human Services,
Children’s Integrated Services; 2010.
Sices L, Stancin T, Kirchner HL, Bauchner H. PEDS
and ASQ developmental screening tests may
not identify the same children. Pediatrics. Oct
2009;124(4):e640-e647.
Limbos M, Joyce D. Comparison of the ASQ
and PEDS in screening for developmental delay in
children presenting for primary care. J Dev Behav
Pediatr. 2011;32(7):499-511.
Glascoe FP. Parents’ Evaluation of Developmental
Status. Nashville, TN: Ellsworth & Vandermeer
Press, Ltd; 1997.
Lee LLS, Harris SR. Psychometric properties and
standardization samples of four screening tests for
infants and young children: A review. Pediatr Phys
Ther. Summer 2005;17(2):140-147.
Squires J, Twombly E, Bricker D, Potter L. ASQ-3™
user’s guide for the Ages & Stages Questionnaires:
A parent-completed, child monitoring system, 3rd ed.
Baltimore, MD: Paul H. Brookes Publishing Co.,
Inc.; 2009.

67.
68.
69.

70.

71.

72.

73.
74.

75.

76.

77.

78.

79.

80.

Glascoe FP. Are overreferrals on developmental
screening tests really a problem? Arch Pediatr Adolesc
Med. Jan 2001;155:54-59.
King TM, Glascoe FP. Developmental surveillance of
infants and young children in pediatric primary care.
Curr Opin Pediatr. 2003;15(6):624-629.
Goodman JF, Cecil HS. Referral practices and
attitudes of pediatricians toward young mentally
retarded children. J Dev Behav Pediatr. Apr
1987;8(2):97-105.
Filipek PA, Accardo PJ, Ashwal S, et al. Practice
parameter: Screening and diagnosis of autism.
Report of the Quality Standards Subcommittee
of the American Academy of Neurology and the
Child Neurology Society. Neurology. Aug
2000;55(4):468-479.
Allen SG, Berry AD, Brewster JA, Chalasani
RK, Mack PK. Enhancing developmentally
oriented primary care: An Illinois initiative to
increase developmental screening in medical homes.
Pediatrics. Dec 2010;126(Supplement 3):S160-S164.
Bailey Jr. DB, Hebbeler K, Spiker D, Scarborough
A, Mallik S, Nelson L. Thirty-six-month
outcomes for families of children who have
disabilities and participated in Early Intervention.
Pediatrics. 2005;116(6):1346-1352.
Guralnick MJ. Effectiveness of early intervention for
vulnerable children: A developmental perspective.
Am J Ment Retard. Jan 1998;102(4):319-345.
Berlin LJ, Brooks-Gunn J, McCarton C,
McCormick MC. The effectiveness of early
intervention: Examining risk factors and pathways to
enhanced development. Prev Med. 1998;27(2):238-245.
Guralnick M, Bricker D. The effectiveness of
early intervention for children with cognitive and
general developmental delays. New York: Academic
Press; 1987.
Campbell F, Ramey C. Effects of early intervention
on intellectual and academic achievement: A followup study of children from low-income families.
Child Dev. 1994;65(2 (Spec No)):684-698.
Campbell FA, Ramey CT. Cognitive and school
outcomes for high-risk African-American students at
middle adolescence: Positive effects of early
intervention. Am Educ Res J. Dec 1995;32:743-772.
Marks K, Hix-Small H, Clark K, Newman J.
Lowering developmental screening thresholds
and raising quality improvement for preterm
children. Pediatrics. Jun 2009;123(6):1516-1523.
Hinkle L, Rosenthal J. Building electronic
information-sharing systems to support care
coordination in Illinois: National Academy for State
Health Policy; 2011.
Sices L, Egbert L, Mercer MB. Sugarcoaters and straight talkers: Communicating about
developmental delays in primary care. Pediatrics.
Oct 2009;124(4):e705-e713.

81.

82.

83.
84.
85.

86.

87.

88.

89.
90.
91.

92.

93.

94.

Bailey Jr. DB, Hebbeler K, Scarborough A, Spiker
D, Mallik S. First experiences with Early
Intervention: A national perspective. Pediatrics.
2004;113(4):887-896.
Silverstein M, Lamberto J, DePeau K, Grossman
DC. “You get what you get”: Unexpected findings
about low-income parents’ negative experiences with
community resources. Pediatrics. Dec
2008;122(6):e1141-1148.
Dworkin PH. A possible reason for failure to access
community services? Pediatrics. 2008;122(7):1371.
Shackelford J. State and jurisdictional eligibility
definitions for infants and toddlers with disabilities
under IDEA. NECTAC Notes. 2006;21:1-16.
McManus B, McCormick MC, Acevedo-Garcia
D, Ganz M, Hauser-Cram P. The effect of state
Early Intervention eligibility policy on participation
among a cohort of young CSHCN. Pediatrics.
2009;124:S368-S374.
Dunst CJ, Trivette CM. Using research evidence
to inform and evaluate early childhood
intervention practices. Topics in Early Childhood
Special Education. 2009;29(1):40-52.
Campbell FA, Pungello EP, Burchinal M, et al.
Adult outcomes as a function of an early childhood
educational program: An Abecedarian Project followup. Dev Psychol. 2012;[Epub ahead of print].
Schweinhart LJ, Montie J, Xiang Z, Barnett WS,
Belfield CR, Nores M. Lifetime effects: The
HighScope Perry Preschool study through age
40. Monographs of the HighScope Educational Research
Foundation. Vol 14. Ypsilanti, MI: HighScope
Press; 2005.
Smith PK. Enhancing child development services in
Medicaid managed care. Princeton, NJ: Center for
Health Care Strategies; 2005.
American Academy of Pediatrics. 2007/08 AAP
Medicaid reimbursement survey. Elk Grove Village,
IL: American Academy of Pediatrics; 2008.
Berry C, Krutz GS, Langner BE, Budetti P. Jumpstarting collaboration: The ABCD initiative and the
provision of child development services through
Medicaid and collaborators. Public Adm Rev.
2008;68(3):480-490.
Hanlon C, Rosenthal J. Improving care coordination
and service linkages to support healthy child
development: Early lessons and recommendations from
a five-state consortium: National Academy for State
Health Policy; 2011.
U.S. Department of Health and Human Services.
State issues and innovation in creating integrated early
learning and development systems. Rockville, MD
2011. HHS Publication No. (SMA) 11-4661.
Centers for Disease Control and Prevention,
National Center for Health Statistics. CDC growth
charts: United States; 2000.

95.

96.

97.

98.

99.
100.
101.

102.
103.
104.
105.

106.

107.

Hinkle L, Hanlon C. Oklahoma’s web portal:
Fostering care coordination between primary care and
community service providers: National Academy for
State Health Policy; 2012.
111th United States Congress. Health Information
Technology for Economic and Clinical Health
(HITECH) Act, Title XIII of Division A and
Title IV of Division B of the American Recovery and
Reinvestment Act. P.L. 111-5. Washington, DC; 2009.
May J. Assuring Better Child Health and
Development Initiative (ABCD). Presented at the
Act Early Region X Summit. Seattle, WA: The
National Academy for State Health Policy and The
Commonwealth Fund; 2010.
Campbell FA, Wasik BH, Pungello E, et al. Young
adult outcomes of the Abecedarian and CARE early
childhood educational interventions. Early Child Res
Q. 2008;23(4):452-466.
Dworkin PH. Historical overview: From ChildServ
to Help Me Grow. J Dev Behav Pediatr.
2006;27(1):S5-S7.
Hughes M, Damboise M. Help Me Grow: 2009
annual evaluation report. Hartford, CT: Center for
Social Research, University of Hartford; 2011.
McKay K. Evaluating model programs to support
dissemination: An evaluation of strengthening
the developmental surveillance and referral
practices of child health providers. J Dev Behav
Pediatr. 2006;27(1):S26-S29.
United Way of Connecticut. Child Development
InfoLine. http://www.ctunitedway.org/cdi.html.
Accessed February 27, 2012.
Hughes M, Damboise MC. Help Me Grow: 2007
annual evaluation report. Hartford, CT: Center for
Social Research, University of Hartford; 2007.
Fine A, Mayer R. Beyond referral: Pediatric
care linkages to improve developmental health: The
Commonwealth Fund; 2006.
Children’s Hospital Boston. Advocating Success
for Kids (ASK) Program. http://childrenshospital.
org/clinicalservices/Site2550/mainpageS2550P0.
html. Accessed November 15, 2011.
Department for Children and Families, Agency of
Human Services. Vermont Children’s Integrated
Services. http://dcf.vermont.gov/cdd/cis. Accessed
January 15, 2012.
Sebelius K. Report to Congress: HHS Secretary’s efforts
to improve children’s health care quality in Medicaid
and CHIP: U.S. Department of Health and Human
Services; 2010.

13

THE AUTHORS
JANE KAVANAGH , is a senior strategist with PolicyLab at The Children’s Hospital of Philadelphia
Research Institute.

MARSHA GERDES, PH.D. , is senior psychologist with PolicyLab at The Children’s Hospital

of Philadelphia Research Institute and clinical associate professor of pediatrics at the University
of Pennsylvania.

KATHERINE SELL, M.S.S.P. , is a research associate with PolicyLab at The Children’s Hospital
of Philadelphia Research Institute.

MANUEL JIMENEZ, M.D. , is a Robert Wood Johnson Clinical Scholar at the University of
Pennsylvania, and a pediatric fellow at The Children’s Hospital of Philadelphia.

JAMES GUEVARA, M.D., M.P.H. , is director of interdisciplinary initiatives with PolicyLab at The
Children’s Hospital of Philadelphia Research Institute, an associate professor of pediatrics at the
University of Pennsylvania, and an attending physician at The Children’s Hospital of Philadelphia.
PolicyLab’s Sofia Baglivo, Elizabeth Brooks, Cara Curtis, Diane Hsu, Meredith Matone, Kathleen
Noonan, and David Rubin provided editorial and content support.
We would like to thank Nathan Blum, Edward Schor, and other early readers for reviewing and
commenting on early versions of this work.
Research for this project is supported with funds from the Centers for Disease Control and Prevention and
the Pew Charitable Trusts.

PolicyLab

CENTER TO BRIDGE RESEARCH,
PRACTICE & POLICY

The aim of PolicyLab at The Children’s Hospital of Philadelphia
is to achieve optimal child health and well-being by informing
program and policy changes through interdisciplinary research.
PolicyLab develops evidence-based solutions for the most challenging health-related issues affecting children. We partner with
numerous stakeholders in traditional healthcare and other community locations to identify the programs, practices, and policies that support the best outcomes for children and their families. PolicyLab disseminates its findings beyond research and
academic communities as part of its commitment to transform
evidence to action.
14

NOTES

15

PolicyLab Evidence to Action briefs highlight PolicyLab research areas in the context
of local and national policy issues to advance child health and well-being.

www.research.chop.edu/policylab

PolicyLab

The Children’s Hospital of Philadelphia
34th Street and Civic Center Boulevard
CHOP North, Room 1528
Philadelphia, PA 19104
Phone: 267-426-5300
Fax: 267-426-0380
PolicyLab@email.chop.edu

