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What’s Known on This Subject

What This Study Adds

Part C early intervention serves ⬃2% of US children who are ⬍3 years old; however, we
have limited information regarding the number of children eligible for Part C services.
National estimates of the number of young children with developmental delays vary
and are not based on direct assessments of children.

This study offers a national estimate of the percentage of children who are eligible for
Part C services on the basis of direct assessment of the children and provides an estimate
of the proportion of young children who are receiving early intervention for developmental problems.

ABSTRACT
OBJECTIVES. The objective of this study was to use a nationally representative longitudinal sample of children born in the United States in 2001 to estimate rates of
eligibility for Part C early intervention, to estimate rates of access to services for
developmental delays, and to examine factors that are associated with access to
services.

www.pediatrics.org/cgi/doi/10.1542/
peds.2007-1680

METHODS. Data for this study were collected as part of the Early Childhood Longitudinal
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Study, Birth Cohort, which obtained data from participants when children were 9
and 24 months of age. Descriptive analyses were used to generate national estimates
of the prevalence of developmental delays that would make children eligible for Part
C services and rates of participation in early intervention services. Logistic regression
analyses were conducted to examine whether child developmental delay, race,
insurance availability, and poverty status were associated with the probability of
receiving services.
RESULTS. Results indicated that ⬃13% of children in the sample had developmental

delays that would make them eligible for Part C early intervention. At 24 months,
only 10% of children with delays received services. Children with developmental
delays were more likely to receive services than those who do not have delays; black
children were less likely to receive services than children from other ethnic and racial
groups.
CONCLUSIONS. The prevalence of developmental delays that make children eligible for
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Part C services is much higher than previously thought. Moreover, the majority of
children who are eligible for Part C services are not receiving services for their developmental problems. Strategies
need to be developed to monitor patterns of enrollment in early intervention services and reach out to more minority
children, particularly black children. Pediatrics 2008;121:e1503–e1509

P

ART C EARLY intervention is specified in the Individuals With Disabilities Education Improvement Act (IDEA) as an
interagency program for coordinating efforts within and across community and governmental agencies to address the
needs of children who are younger than 3 years and have developmental delays and the needs of their families. Under the
Part C program, each participating state is required to establish a definition of eligibility for services that specifies levels of
developmental delay and diagnoses associated with developmental conditions that confer eligibility.
In 2002, Part C early intervention served 265 145 infants and toddlers.1 This number is 2.2% of the nation’s
children who are younger than 3 years and reflects the US Department of Education’s goal of providing Part C
services to at least 2% of children who are younger than 32; however it seems that many states have adopted criteria
that make far more children eligible than the national goal of 2%.3 Given the variability in state criteria, it is difficult
to know how many children are actually eligible for Part C services or how many Part C– eligible children fail to
receive services for their developmental needs.
Most national estimates of the prevalence of developmental problems among infants and young children have
been based on survey questions answered by parents, rather than direct assessments of child development. There is
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reason to doubt the accuracy of these estimates that
range from 17.1% for children up to 17 years of age4 to
5.6% for children 4 to 59 months5; however, in recent
years, the Early Childhood Longitudinal Study Birth
Cohort (ECLS-B) has directly assessed development in a
national sample of children at 9 and 24 months of age,
making it possible to estimate accurately rates of developmental delays for the nation’s youngest children.
Estimates of service use by young children with developmental delays and disabilities are quite limited. The
available information indicates that these children have
low rates of participation in early intervention services.
Nationally, only 17% of children who are younger than
5 years and whose development was classified as delayed
actually received services for those delays.5 Studies of
children who are younger than 3 show that large numbers of presumably eligible children are not enrolled in
Part C. Despite high rates of developmental delays
among children who receive Early Head Start, ⬍5% of
these children were also enrolled in Part C early intervention.6 Maltreated children also have very low rates of
enrollment in Part C.7
Factors that have been shown to be associated with
children’s enrollment in services include race, gender,
poverty, and the availability of health insurance. Boys
have higher rates of developmental delays than girls5
and higher rates of Part C enrollment.8 Poverty is also
related to the occurrence of developmental problems.9,10
Although the availability of health insurance is a powerful factor in determining use of health services,11 little
is known about the relationship of health insurance to
Part C services. For example, 1 of the only studies on this
topic found that in Hawaii, uninsured children seem to
use Part C less than those who have health insurance.12
Only a few studies have tried to identify racial and
ethnic discrepancies in access to Part C services. These
studies have predominantly looked at the relative proportions of different groups of children enrolled in Part
C. A study of Part C in Minnesota, for instance, found
that counties with higher percentages of black children
have lower overall rates of Part C enrollment.13 In Massachusetts referrals to Part C were lower for birthweight
infants of black non-Hispanic mothers than for other
racial and ethnic groups.14 However, work with a national sample found black children to be overrepresented in Part C, whereas white children, in comparison
with their representation in the national population, are
underrepresented.8
This lack of information about the proportion of Part
C– eligible children who do not receive services makes
clear the need for studies that estimate both the numbers
of children who are younger than 3 and have developmental problems and the numbers of children who have
delays and do not receive early intervention.15 In addition, research is needed to address the factors that may
affect children’s access to early intervention services.
This study uses a nationally representative sample to
estimate (1) rates of developmental delays that make
children eligible for Part C, (2) rates of enrollment in
early intervention services by these children, and (3) the
relationship of developmental status, race, poverty, and
e1504
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TABLE 1 Demographic Characteristics of Study Population
Characteristic

Children
9 mo

Male gender
Race
White
Black
Hispanic
Asian
Other
Family income
$10 000 or less
$10 001 to $25 000
$25 001 to $40 000
$40 001 to $100 000
$100 001 or more
Mother’s education
ⱕ8th grade
9th–12th grades
High school diploma or equivalent
Some college
Bachelor’s degree
Above bachelor’s degree
Poverty
Below poverty level

24 mo

%

SE, %

%

SE, %

51.1

0.6

51.1

0.7

53.2
13.7
25.5
2.8
4.8

1.8
0.9
1.4
0.2
0.3

53.6
13.7
25.2
2.7
4.9

1.9
0.9
1.4
0.2
0.3

10.6
24.7
20.3
34.2
10.2

0.6
0.8
0.6
0.9
0.7

9.4
22.9
20.1
36.6
10.9

0.5
0.9
0.7
1.1
0.6

6.0
21.3
21.8
26.5
15.1
9.2

0.4
0.9
0.8
0.7
0.8
0.5

5.3
21.8
21.6
26.6
15.3
9.4

0.4
0.9
0.8
0.7
0.8
0.6

22.9

0.8

21.6

0.9

The unweighted sample size at 9 months was 10 200 and at 24 months was 8950. The percentages reported are population estimates.

insurance status to receipt of services for developmental
problems.
METHODS
Sample
Data for this study came from the ECLS-B, which was
designed to look at children’s early development, access
to services, and education from birth to kindergarten at
the national level. The ECLS-B recruited a probability
sample that consisted of children who were representative of all of the children who were born in 2001 in the
United States. The ECLS-B data set contains direct assessments of children, caregiver interviews and questionnaires, and information from birth certificates.16
Data used in this report are from the 9- and 24-month
rounds of data collection, conducted from 2001 to 2002
and 2003 to 2004, respectively. The parents of 10 700
children who were born in 2001 participated in the first
round of the study when the children were ⬃9 months
of age. Child assessments were conducted on a total of
10 200 of these children. The parents of 9800 children
participated in round 2, and child assessments were conducted on 8950 of these children. The characteristics of
this sample are summarized in Table 1.
Measures
Developmental Status
Children’s cognitive and motor skills were assessed with
the Bayley Short Form-Research Edition (BSF-R), an
abbreviated form of the Bayley Scales of Infant Devel-
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opment, Second Edition (BSID-II).17 The BSF-R was developed with a core set of items that are appropriate for
most of the infants in the target age group. The raw score
total for these core items was then used to determine
whether any specific infant should be administered additional basal or ceiling item sets. The BSF-R diverges
from the BSID-II primarily in its use of shortened core,
basal, and ceiling item sets. The BSF-R was specially
adapted for home administration as part of a household
interview survey while replicating, as closely as possible,
results that would be obtained using the full BSID-II.18
Part C Eligibility
The estimate of the number of children with developmental delays used in this study relied on criteria that
are commonly used to determine whether children are
eligible for Part C services. Under Part C, each state must
provide services to 2 groups of children: those who are
experiencing developmental delays and those who have
what are known as established risk conditions, such as
chromosomal anomalies and low birth weight.3 Children
who have diagnoses of such conditions do not have to
have delays to be eligible, because they are presumed to
have a very high likelihood of demonstrating developmental delays. Of particular relevance to this study is
that each state is required to establish a definition of
eligibility for services that addresses delays in 5 developmental domains: motor, communication, cognitive,
daily living, and socioemotional. States’ criteria for Part
C must specify levels of developmental delay and diagnoses that are associated with developmental conditions
that confer eligibility. The definitions used across the
United States vary. Many jurisdictions use several criteria. Approximately one third use 2 alternative numerical
criteria: 1 that is based on an SD score and another that
is based on a discrepancy between chronological and
developmental age. In addition, ⬃65% of the states also
allow children to be made eligible by informed clinical
opinion alone. The ECLS-B database provides normed
measures of children’s cognitive and motor skills, which
can be used to assess the development of children who
are younger than 3 years for 2 of the 5 developmental
domains that are used to determine children’s Part C
eligibility. This study’s eligibility criteria have been set at
ⱖ1.0 SD below the mean on the cognitive and motor
subscales of the BSF-R or 1.5 SD below the mean in at
least 1 of the 2 subscales. In addition, children in this
study were defined as eligible when they had a birth
weight ⬍1500 g. These criteria, developmental delay
and birth weight, were used to classify children into Part
C– eligible and –ineligible groups.
The study criteria for eligibility on the basis of developmental delay were validated by comparing them with
the eligibility criteria used by the 44 states and the
District of Columbia that have a numerical definition of
Part C eligibility. The study criteria demonstrated excellent specificity (0.94) and good sensitivity (0.68) in classifying children.

Received Services
Interviews with current primary caregivers, most of
whom were parents, provided information regarding
whether a child had received services. These analyses
used data that were collected at 24 months, when all
caregivers were asked whether their child or family received services to help with their child’s special needs.
Poverty Status
Poverty status was assessed at both the 9- and 24-month
data collection points. The household-level poverty variable identifies families who are living below 100% of the
poverty level on the basis of income and household size.
The data collected at 24 months were used in these
analyses.
Insurance Status
Caregivers were asked whether their children were covered by any kind of health insurance or heath care plan.
The data collected at 24 months were used in these
analyses.
Analyses
The primary outcomes of interest were children’s developmental delay status and whether those with special
needs received services. Using the criteria described already, we used descriptive analyses of the ECLS-B data
to generate a national estimate of children who meet
criteria for Part C eligibility. 2 tests were used to explore
bivariate associations among categorical variables, including associations between developmental status and
access to services with insurance coverage, race, and
poverty. Logistic regression analysis was used to determine whether children with certain characteristics were
more likely to have received services. Data analysis was
conducted with SPSS 15 Complex Samples statistical
software (SPSS Inc, Chicago, IL), which applies appropriate weights for all of the analyses. The results reported
here all are population estimates; therefore, these findings are generalizable to the population of children born
in 2001 in the United States.
RESULTS
Birth Weight
Very low birth weights (⬍1500 g) occurred in 1.3% of
the population (SE: 0.1%).
Developmental Scores
The total percentage of children who scored ⱖ1 SD
below the mean at 9 months was 13.4% on the BSF-R
mental scale and 16.0% on the BSF-R motor scale. At 24
months, 14.3% and 14.7% of the children scored ⱖ1 SD
below the mean on the mental and motor scales, respectively (Table 2).
Rates of Developmental Delays
On the basis of the criteria of a birth weight ⬍1500 g, or
2 scores ⱖ1.0 SD below the mean, or 1 score ⱖ1.5 SD
below the mean, 12% and 13.8% of children were clasPEDIATRICS Volume 121, Number 6, June 2008
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TABLE 2 BSF-R Developmental Assessment and Developmental Delay Status
Parameter

9 mo
Estimated No.
of Children

Mental scale
No delay
1.0–1.5 SD below mean
1.5–2.0 SD below mean
⬎2.0 SD below mean
Motor scale
No delay
1.0–1.5 SD below mean
1.5–2.0 SD below mean
⬎2.0 SD below mean
Developmental status
No delay
Delay

24 mo

% of Children (SE)

Estimated No.
of Children

N ⫽ 10 200
3 457 168
341 194
102 726
90 084

N ⫽ 8900
86.6 (0.7)
8.5 (0.6)
2.6 (0.2)
2.3 (0.2)

3 389 926
297 533
147 009
123 894

84.0 (0.7)
9.5 (0.5)
4.0 (0.3)
2.5 (0.2)

3 349 336
280 725
146 978
152 882

88 (0.5)
12 (0.5)

3 419 010
546 671

N ⫽ 10 150
3 346 973
378 280
160 737
99 823

85.6 (0.7)
7.5 (0.4)
3.7 (0.3)
3.1 (0.3)
N ⫽ 8850

N ⫽ 10 200
3 515 624
481 545

% of Children (SE)

85.2 (0.7)
7.1 (0.5)
3.7 (0.3)
3.9 (0.4)
N ⫽ 8950
86.2 (0.7)
13.8 (0.7)

All the N presented are unweighted sample sizes; all of the counts in the individual cells are weighted population estimates.

sified as having developmental delays at 9 and 24
months, respectively (Table 2). A significantly greater
proportion of these children had delays at 24 months
than at 9 months (2 ⫽ 14.44, P ⫽ .016).
Impact of Poverty
The poverty rates for this population were 22.9% at 9
months and 21.6% at 24 months (Table 1). At 9 months,
rates of developmental delays were not different for
families above or below the poverty threshold (2 ⫽
1.42, P ⫽ .391); however, at 24 months, children from
families who were living below the poverty level were
more likely to have delays than were children from
families who were living above the poverty level (2 ⫽
34.94, P ⬍ .001; Table 3).
Received Services
At 24 months, all respondents were asked whether their
child was receiving services to help with special needs.
These reports indicated that 2.8% (SE: 0.3%) of the
children received early intervention services. Only
10.1% (SE: 1.1%) of the children who were classified as
having delays at 24 months received services. Children
with delays were significantly more likely to receive
services than were children without developmental delays (2 ⫽ 281.58, P ⬍ .001). Race was also significantly
associated with the proportion of children who received
services (2 ⫽ 9.73, P ⫽ .013). A smaller proportion of
black children received services than did other groups. A
significantly higher proportion of children with health

TABLE 3 Prevalence of Developmental Delays According to Poverty
Status at 24 Months
Poverty Threshold (N ⫽ 8950)

Parameter

Below

No delay
Delay

e1506

At or Above

Estimated No.
of Children

% of Children
(SE)

Estimated No.
of Children

% of Children
(SE)

704 196
153 400

82.1 (1.2)
17.9 (1.2)

2 714 813
393 270

87.3 (0.7)
12.7 (0.7)

ROSENBERG et al

insurance received services (2.9% vs 0.7%; 2 ⫽ 7.12,
P ⫽ .048; Table 4).
Logistic regression analysis was used to examine how
child delay status, race, insurance status, and poverty
were associated with receipt of services (Table 5). Poverty and insurance status were not significantly associated with the likelihood of receiving services. Children
with delays were 7 times more likely to receive services
than were children without delays, and race was significantly related to receipt of services: white children were
more than twice as likely as black children to receive
services.
DISCUSSION
Data from the ECLS-B were used to address 3 issues that
are central to the design and implementation of Part C
early intervention: (1) to estimate the prevalence of
developmental delays among children who are younger
than 3 that would make them eligible for Part C early
intervention; (2) to estimate the number of Part C– eligible children who received services for developmental
needs; and (3) to examine the relationship of poverty,
race, and insurance coverage to children’s participation
in developmental services.
Prevalence of Part C Eligibility
The results of this study indicate that ⬃13% of children
at 9 and 24 months have developmental delays that are
likely to make them eligible for Part C early intervention.
This percentage is much higher than the 2% figure used
as the national goal. It falls between the 5.6% rate of
developmental problems found among children aged 4
to 59 months identified in the 1994 –1995 National
Health Intervention Survey on Disabilities5 and the
16.7% rate of developmental disabilities for children
who are younger than 18.4 It is important to remember
that the data in ECLS-B were obtained by direct assessment of the child, whereas the lower prevalence estimate from the National Health Intervention Survey on
Disabilities was based on parent report. The discrepancy
between the 2% national goal and the rate of Part C
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TABLE 4 Services Received at 24 Months According to Children’s Characteristics
Parameter

Received Services
Yes

Developmental status (N ⫽ 8950)
No delay
Delay
Race (N ⫽ 8900)
White
Black
Hispanic
Other
Insurance (N ⫽ 8950)
Insured
Not insured

Estimated No.
of Children

% of Children
(SE)

Estimated No.
of Children

% of Children
(SE)

54 986
55 004

1.6 (0.3)
10.1 (1.1)

3 362 913
491 588

98.4 (0.3)
89.9 (1.1)

66 885
8186
26 800
7962

3.1 (0.3)
1.5 (0.2)
2.7 (0.4)
2.8 (0.6)

2 057 864
533 122
972 789
278 205

96.9 (0.3)
98.5 (0.2)
97.3 (0.4)
97.2 (0.6)

108 740
1249

2.9 (0.3)
0.7 (0.5)

3 669 455
183 242

97.1 (0.3)
99.3 (0.5)

eligibility found in this study indicates that states must
evaluate the appropriateness of their definitions of eligibility and the effectiveness of their child-find strategies.
Poverty was significantly related to prevalence. This
finding of higher rates of delays among 2-year-old children in poverty is consistent with reports that show
differences on standardized developmental measures favoring children from higher income families becoming
apparent by 24 months.19 This elevated rate of Part C
eligibility associated with poverty has important implications for how states design their outreach and childfind strategies.
Part C enrollment in the states varies considerably,
with rates of enrollment ranging from a high of 9.4% in
Hawaii to a low of 0.9% in Nevada.1 In addition, there
are reports of considerable variability in county rates of
enrollment within states, raising questions as to why
access is greater in some counties than others.13 The
discrepancy between the prevalence rates found in this
study’s results and the rates of children’s being reported
in Part C is an issue that warrants additional exploration.
In theory, the proportion of children enrolled in Part
C in any given state should depend on the state’s eligibility criteria and how those criteria are interpreted and
applied in the field; however, it seems that states have
adopted eligibility criteria without a clear understanding
of the number of children who might be eligible for Part
C under those criteria. Until states actually look at the

TABLE 5 Logistic Regression of Service Use According to Child
Delay, Race, Insurance Status, and Poverty
␤ Coefﬁcient (SE)

Variables
Child developmental delay
(reference delayed)
Race (reference white)
Black
Hispanic
Other
Insurance (reference has insurance)
Poverty (reference below poverty)

No

OR (95% CI)

P

2.00 (0.22)

7.35 (4.74–11.41) .000

0.94 (0.19)
0.40 (0.19)
0.29 (0.22)
⫺1.6 (0.82)
⫺0.10 (0.20)

.000
2.56 (1.78–3.71)
1.50 (1.03–2.18)
1.34 (0.86–2.08)
4.92 (0.97–25.04) .055
1.11 (0.75–1.64) .601

Receipt of services was coded as 1 (not receiving services) or 0 (receiving services). OR indicates
odds ratio; CI, conﬁdence interval.

numbers of children whom their criteria make eligible
for Part C, the problem of low rates of enrollment compared with the large numbers of eligible children is not
likely to improve.
Enrollment in Services
The second question posed in this study concerned the
extent to which children are receiving services. This
study found remarkably low rates for the receipt of
services. Only 10% of children who met criteria for Part
C eligibility as defined in this study were reported as
receiving services for their developmental needs. Children who did not receive services in this study represent
a broad cross-section of society. These data indicate that
children who were living in poverty were as likely to
receive services as peers from higher income households. This finding is consistent with earlier evidence
that children with chronic conditions have unmet health
needs across all income levels.20
Factors Related to Enrollment in Services
The third question concerned the relationship of factors
of poverty, race, and insurance coverage to children’s
enrollment in services. The results of this study indicate
that black children were half as likely as were white
children to receive services. A recent national study
found that black families were less positive about their
Part C experience than white families,21 suggesting that
Part C may meet the needs of white families more successfully than for black families. In this study, the availability of insurance was associated with receipt of services for a simple test of proportions but was not
statistically significant in the logistic regression. This
seemingly contradictory result may be because insurance may have been confounded with other demographic variables. When these confounding variables
were taken into consideration in the logistic regression
model, insurance did not make enough of a unique
contribution to be statistically significant. It may also be
that rates of uninsured children and rates of entry into
these services are so low that the association of insurance with receipt of developmental services is miniPEDIATRICS Volume 121, Number 6, June 2008
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mized. Moreover, the impact of health insurance on
children’s access to Part C services is minimized because
Part C services are available to families regardless of their
insurance status. Additional study will be needed to
understand the relationship of health insurance coverage and access to Part C early intervention.
In addition, there are reports of considerable variability in county rates of enrollment within states, raising
questions as to why access is greater in some counties
than in others.13 The referral practices of health care
providers are also likely to be another factor in determining enrollment in early intervention22; however, it is
not clear what role physicians play in directing families
to Part C services or what circumstances prompt practitioners to encourage families to seek early intervention
for very young children.
Our findings suggest that many Part C– eligible children
do not receive early intervention. Expansion of services
through more effective outreach by Part C to sources of
referrals and families is necessary. In addition, the creation
of programs that can engage families who are underrepresented in Part C will be important.23 There is evidence that
children who are under child welfare supervision are underenrolled in Part C.7 There is also evidence that children
in Early Head Start are underenrolled in Part C.6 This low
rate of enrollment compared with the prevalence of developmental delay should prompt states not only to examine
their overall rates of enrollment in Part C but also to examine their enrollment with respect to subsets of children
within their state.
Limitations
Several limitations to this study should be noted. These
results may underestimate the true rate of delay and Part
C eligibility in this sample because only 2 of the 5 developmental domains that are used to determine eligibility for Part C services (mental and motor functioning)
were available to classify children as having delays. This
study used parental reports of service use, without an
independent assessment of receipt of services; therefore,
it is possible that parents overreported or underreported
the use of various services for their children. However,
previous research indicated relatively strong agreement
between parental report and actual services received.24,25
The reasons for the low level of service use found here
are not well understood; it seems likely that many children’s delays were either not recognized or judged not to
require services. Future research would benefit from
assessments that address all 5 of the developmental domains considered when establishing eligibility for Part C
services, as well as documenting specific conditions that
qualify children for Part C.
Finally, it is likely that the rate of participation in
services reported in this study is greater than the rate of
enrollment in Part C. This limitation occurs because this
study looked at receipt of any developmental services,
including developmental services that were provided
without being enrolled in Part C.
e1508
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Future Research
This evidence of low rates of participation in early intervention suggests that a concerted effort will be needed to
overcome barriers to identifying and serving all children
who qualify for Part C services. Providing early intervention to large numbers of eligible but currently unserved
children will not be easy. To serve the estimated 13% of
the population of children who were identified as having
delays in this study would require Part C to enroll almost
6 times the number of children currently served. It is
doubtful that capacity can be expanded to allow all
eligible children to be enrolled; consequently, it will be
important to identify groups of underserved children
who should be targeted for more aggressive outreach by
Part C programs.
Progress toward serving all Part C– eligible children
should be monitored in every state. Systems for tracking
variations in state enrollment should be implemented to
document the identification and use of services by Part
C– eligible children. Monitoring should also address how
professionals apply their state’s enrollment criteria to
decide whether a child is eligible. This task will be complicated, in many states, by the use of informed clinical
opinion as a means of determining eligibility. Informed
clinical opinion of what constitutes delay is not easily
defined, making it very difficult to determine how eligibility criteria are being applied. It will also be difficult to
monitor the application of eligibility criteria where communities rely on measures that do not provide normreferenced scores. In states that rely mainly on informed
clinical opinion and measures without norms to determine children’s eligibility, studies will be needed to assess children with normative measures.
The variability in enrollment rates across states also
needs more study.26 Equally important is the need to understand the reasons for variability across communities
within states. The definitions used by the states are only
part of the reason for variability. Criteria may not be used
consistently. The measures used to evaluate children can
vary substantially from place to place. An additional source
of variability probably results from differences in Part C
agencies’ levels of outreach in different communities.
CONCLUSIONS
This study benefited from access to a nationally representative sample of children in the United States, permitting a national estimate of the number of Part C– eligible children and an estimate of the number of
children receiving services for developmental needs.
This study substantially expands our knowledge regarding prevalence of developmental needs and service use
for young children in the United States. Furthermore,
this study finds a high rate of Part C eligibility and
suggests that current policies leave many eligible children without service.
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