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Abstract

Background—Widely recommended developmental surveillance methods include 

developmental monitoring (DM) and development screening (DS). Much research has been done 

on DS, but very little research has compared the effectiveness of DM and DS together.

Objectives—To investigate the relationship between DM and DS in Part C early intervention 

(EI) service receipt.

Methods—Authors used data from the 2007/2008 and 2011/2012 National Survey of Children's 

Health (NSCH). Authors report the prevalence of children aged 10 months to 3 years who received 

(a) DM only, (b) DS only, (c) both DM and DS, and (c) no DM or DS across survey years. Authors 

compare the odds of EI receipt across these groups.

Results—During both periods, estimated EI receipt prevalence was higher for children receiving 

both DM and DS (8.38% in 2007/2008; 6.47% in 2011/2012) compared to children receiving no 

DM or DS (1.31% in 2007/2008; 1.92% in 2011/2012), DM alone (2.74% in 2007/2008; 2.70% in 

2011/2012), or DS alone (3.59% in 2007/2008; 3.09% in 2011/2012) (for both time frames, p < .
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05). From 2007/2008 to 2011/2012, the proportion of children receiving DS only and both DM 

and DS increased, while children receiving DM only and no DM or DS decreased.

Conclusions—Children receiving DM and DS together were more likely to receive EI compared 

to children receiving DM alone, DS alone, or neither DM nor DS. These findings support the AAP 

recommendations indicating that DM and DS are complementary strategies for improving early 

identification and linkage to EI for young children.
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Early intervention (EI) programs effectively improve developmental skills and help children 

at risk of developmental disabilities or delays thrive socially as well as academically.1,2 

Unfortunately, only a small proportion of children who could benefit from EI are identified 

early enough to receive it.3–5 To facilitate early identification, several federal organizations 

and non-profit agencies have developed policy guidelines and quality care indicators for 

pediatricians and other child health care providers (CHCP).6–9 The American Academy of 

Pediatrics (AAP) recommends that CHCPs engage in early identification efforts via periodic 

developmental monitoring (DM) and developmental screening (DS).6 DM is a flexible and 

ongoing process whereby healthcare professionals ask about children's developmental 

progress and make informed clinical judgments based on their education and experience. DS 

is a more formal early identification method in which professionals use validated 

developmental screeners to help identify the presence of developmental concerns. There is 

mounting evidence that indicates DM alone is insufficient to identify many children at risk 

for developmental delays and disabilities.6,10–12 Thus, in recent years there has been an 

expansion of policy and research activities focusing on expanding the number of CHCPs 

conducting DS.6–8,13–26 Ideally DM and DS should be used in tandem to maximize 

sensitivity to potential developmental delays.

Children with developmental delays are a heterogeneous group. Not all developmental 

screeners identify children with the same delays or diagnoses, and different screeners 

measure different aspects of development27–29 and vary widely in how they were normed 

and which particular developmental conditions they target.30–34 Thus, DS should occur in 

the context of DM whereby “knowledgeable healthcare providers identify children who may 

have healthcare problems” (AAP, 2006, p. 407).6 Part of what knowledgeable a CHCP may 

bring to DM includes information on which screeners are most appropriate for particular 

developmental concerns, particularly as related to their patients' unique backgrounds.
27–29,35,36

While there is abundant research on the sensitivity and specificity of developmental 

screeners, very little exists on the effectiveness of DM and/or DS at identifying children who 

ultimately receive EI.15,37 Research indicates that increased DM or DS predicts increased EI 

referrals,17,20,21,24,26,37 assessments,37 and eligibility.17,21,24,37 One study showed that DM 

in tandem with DS resulted in more EI referrals (13.9%) compared to DM alone (5.84%).20 
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However, while increased referral rates are certainly promising, increased positive screens 

do not always lead to accurate identification.35,36 Thus, more research is needed on the 

relative utility of DM in tandem with DS and, separately, on whether use of DS and DM 

together improves CHCPs' ability to identify children who ultimately receive EI services.

Purpose of the study

The purposes of this analysis are two-fold: (a) determine the rates of DM and DS singly and 

in tandem in 2007/2008 and 2011/2012 to identify trends; and (b) compare the difference in 

odds of EI receipt between groups of children receiving DM or DS alone and DM/DS in 

tandem. EI in this study refers to children receiving Individuals with Disabilities Education 

Act Part C services, a federally funded EI program for infants and toddlers, via the receipt of 

an Individualized Family Service Plan (IFSP).38

Methods

Study data and key variables

Data for this study on children between 10 months and 3 years of age came from the 

National Survey of Children's Health (2007/2008; 2011/2012). Ten months was selected as 

the lower age threshold because the AAP recommends DS begin at 9 months and DS is not 

likely a widespread practice under this age.6 The NSCH (2007/2008) data were collected 

between April 2007 and July 2008 and for NSCH (2011/2012) between February 2011 and 

June 2012.39,40 The Maternal and Child Health Bureau of the Health Resources and Services 

Administration funded both NSCH surveys; the National Center for Health Statistics 

(NCHS) of the Centers for Disease Control and Prevention administered both surveys to 

parents and other caregivers using the State and Local Area Integrated Telephone Survey.40 

For both datasets, estimates are adjusted for non-response bias and weighted to represent the 

ages 0–17 non-institutionalized U.S. population. The NSCH (2007) was conducted over 

landlines and the NSCH (2011/2012) was conducted over both landlines and cell phones; 

this difference was accounted for in their stratifications. The NSCH (2007) collected data 

from 91,642 caretakers with a 51.2% response rate and NSCH (2011/2012) from 95,677 

caretakers with a 54.1% and 41.2% response rate respectively for landline and cell phone 

samples. National population estimates were developed according to NCHS criteria. Further 

details are described in publications available from the NCHS.39,40

The key predictor variables for our analyses were whether, in the last year, a parent reported 

that the child's CHCP provided (a) DS without DM, (b) DM without DS, (c) both DM and 

DS, or (d) no DM or DS. Authors measured DS from a single survey item: “Did a doctor or 

other health care provider have you fill out a questionnaire about specific concerns or 

observations you may have about [S.C.]'s development, communication, or social 

behaviors? ” DM was measured with the item: “During the past 12 months, did [child's] 

doctor or other health care providers ask if you have concerns about [his/her] learning, 

development, or behavior?” The key outcome variable was whether the child received an 

IFSP in the last year measured by: “Does [child] have any developmental problems for 

which [he/she] has a written intervention plan called an Individualized Family Service Plan 

or IFSP?”
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Authors included two sets of independent variables related to the receipt of EI. The first was 

a binary item identifying children with special health care needs (CSHCN); this item was 

developed from other items indicating that the child has a known medical, behavioral or 

health condition limiting his or her abilities or the child requires health and related services 

of a type or amount beyond that generally required by children of the same age. The second 

set of independent variables included individual, household/socio-demographic, medical 

care, and Part C variables associated with EI receipt. Details for these variables—age, race/

ethnicity, gender, English as the primary household language, metropolitan area, federal 

poverty level, Part C eligibility criteria, parent education, and insurance type—are found in 

Tables 1 and 2. Medical care variables included whether children had family centered care or 

not. Part C variables included whether states had broad, moderate, or narrow eligibility 

criteria based on cut-off scores on developmental assessments states require to determine EI 

eligibility.5 Broad states have relatively less stringent cut-off scores for disability and delay 

assessments allowing more children to be EI eligible (e.g., cut off ≤ 90%ile), narrow have 

more stringent cut-off scores disallowing more children (e.g., cut off ≤ 75%ile), and 

moderate states are in the middle.

Analytic methods

Authors estimated national IFSP receipt percentages and stratified them by the key variables 

considered in this study (Tables 1 and 2). To detect proportional differences across years and 

between groups, authors conducted Rao Scott χ2 tests. Furthermore, authors determined the 

relationship between DM and DS on EI receipt by binary logistic regression, with IFSP 

receipt as the outcome variable; CSHCN and individual, household/sociodemographic, and 

Part C variables displaying significant differences on χ2 tests were included as independent 

variables in final models. For analyses, authors used the survey package available in the R 

domain and accounted for design effects via NCHS recommended procedures.39–42 All 

analyses used datasets with imputed SES data, and were weighted and stratified per 

published recommendations. Statistical significance is set at p < .05.

Results

In 2007/2008, according to parent report, about 36% of children received DM alone, 9% 

received DS alone, 15% received both, and 39% received neither (Fig. 1). In 2011/2012, 

about 29% of children received DM alone, 12% received DS alone, 26% received both, and 

33% received neither (Fig. 1). χ2 tests indicated that all developmental surveillance changes 

across time were statistically significant (p < .05).

Tables 1 and 2 show NSCH weighted and stratified frequencies of IFSP receipt by major 

variables for 2007/2008 and 2011/2012, respectively. In 2007/2008, an estimated 396,522 

children had an IFSP (estimated 11,562,957 children with no IFSP) and in 2011/2012, an 

estimated 408,175 children had an IFSP (estimated 10,832,367 children with no IFSP). 

These results yielded estimated national IFSP receipt prevalence, according to parent report, 

of 3.32% and 3.64%, respectively. During both periods, estimated IFSP receipt prevalence 

was higher for children receiving both DM and DS (8.38% in 2007/2008; 6.47% in 

2011/2012) compared to children receiving no DM or DS (1.31% in 2007/2008; 1.92% in 
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2011/2012), DM alone (2.74% in 2007/2008; 2.70% in 2011/2012), or DS alone (3.59% in 

2007/2008; 3.09% in 2011/2012) (for both time frames, p < .05). Estimated IFSP receipt for 

CSHCN (19.78% in 2007/2008; 16.72% in 2011/2012) was higher than for children who 

were not identified as CSHCN (1.31% in 2007/2008; 2.11% in 2011/2012) (for both time 

frames, p < .05).

In 2007/2008, but not 2011/2012, estimated IFSP receipt prevalence was higher for males 

(4.23%) than females (2.34%); for children who had public insurance (4.96%) compared to 

those with private (2.54%) or no insurance (2.09%); and for children without family 

centered care (4.51%) compared to those with (2.22%) (p < .05). In 2011/2012, but not 

2007/2008, prevalence was higher for children in states with moderate eligibility criteria 

(5.06%) compared to those with broad (2.95%) or narrow (3.49%) criteria (p < .05).

Table 3 presents adjusted regression models for 2007/2008 and 2011/2012. In 2007/2008, 

estimated IFSP receipt was more likely for (a) children who received DM and DS (aOR: 

6.25), DS alone (aOR: 2.48), and DM alone (aOR: 2.41) compared to children receiving no 

DM or DS; (b) CSHCN (aOR: 16.03) compared to children not identified as CSHCN; and 

(c) children with public (aOR = 1.67) and private (aOR = 1.67) compared to no uninsured 

children. Further, IFSP receipt was lower for children without family centered care 

compared to those with (aOR = 0.41). In 2011/2012, estimated IFSP receipt was more likely 

for (a) children who received DM and DS (aOR: 2.94) compared to children receiving no 

DM or DS; (b) CSHCN (aOR: 7.79) compared to children not identified as CSHCN; and (c) 

moderate eligibility category (aOR= 1.73) compared to broad. For both years, comparison of 

confidence intervals indicates substantial overlap for most variables, except CSHCN status.

Discussion

DM and DS are the initial methods by which many children with developmental delays and 

disabilities are identified for EI services.6 Currently, many groups recommend DM and/or 

DS, but there is very little research comparing the impacts of these distinct yet related 

approaches, alone or in tandem.37

This analysis suggests that when CHCPs both engage parents by eliciting developmental 

concerns (DM) and use a developmental screening tool (DS), more children are identified 

and connected with services than when a screener is used alone. However, eliciting those 

concerns without using a screener is also less successful in connecting children with EI. 

Unfortunately, the cross-sectional nature of this NSCH data prevents a firm conclusion 

regarding the temporal relationship between DM, DS and EI receipt. On the one hand, 

children may receive DM and DS in tandem leading to identification. Alternatively, DM and 

DS could occur at multiple points with one or the other flagging concerns at one time, and 

initiating a series of clinical inquiries post-concern. Future longitudinal research is necessary 

to better determine the longitudinal relationship between DM, DS, and EI receipt.

According to parent report here and similar to other findings,23 CHCPs are increasing their 

early identification practices—a very positive step toward helping children with 

developmental delays access the benefits of EI. This result was driven primarily by 
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statistically significant increases in DM and DS in tandem and to a lesser degree by 

increases in DS alone. There were also statistically significant decreases in the proportion of 

children who received DM alone and in the proportion of children who received neither DM 

nor DS.

Our results may have implications for developmental surveillance policy and for future 

research efforts. Since the AAP's 2006 recommendations on DS and surveillance, there has 

been an increasing number of published reports on the utility of DS for identifying children 

who need EI.13–26,37 There has also been some research into the relative usefulness of DM 

compared to DS, indicating that DS is superior to DM at identifying children who need to 

receive EI.37 Much of the research, however, attends solely to DS and has not focused on 

current recommendations that DM and DS be used in tandem.6

It is possible that an unintended consequence of research focusing on and promotion of DS 

is that CHCPs may infer that DM is less important or not effective. This interpretation is 

bolstered by the finding that the percentage of parents reporting their children received DS 

alone increased from 9% to 12% across time periods. In reality, CHCPs should use DM and 

DS in tandem, as well as educate themselves on the strengths and limitations of available 

screeners.6 A federal initiative promoting DM and DS, Birth to Five: Watch Me Thrive!,44 

provides a helpful compendium of screening tools. Furthermore, parents and care providers 

can partner with CHCPs to increase DM in tandem with DS in health care settings using free 

materials offered by the Centers for Disease Control and Prevention's Learn the Signs. Act 
Early.45,46

Limitations

This study is limited in a number of ways. Foremost, relying on caregiver reports may have 

led to IFSP receipt estimates higher than official Part C estimates.43 However, official 

estimates are based on a single point in time, and IFSP receipt is closer to 5% when 

collected for an entire year.47 Thus, our estimates fall between official point-in-time and 

entire-year data. Furthermore, these data do not capture fine-grained clinical processes that 

may influence the accurate identification of children who need EI (e.g., some CHCPs may 

provide DM and DS only for the most easily identified children). Additionally, caregiver 

recollection of receiving and filling out a screener (DS) may be more accurate than 

recollection of answering a few questions about development (DM) nested among many 

questions asked by CHCPs. Moreover, the NSCH DM and DS items are single item 

measures that minimally represent various monitoring and screening techniques available to 

CHCPs. Finally, our data are cross-sectional and the temporal relationship between 

surveillance and EI receipt cannot be firmly established.

Future research

Our findings have important implications for research. First, our current understanding of 

DM practices is extremely limited. While DS has a clear operational definition and a wide 

research base, DM is much more imprecise and may represent a wide range of unexplored 

CHCP behaviors. Furthermore, CHCPs may conduct DS by asking questions that appear like 

DM to caretakers. Future research should seek to better understand how CHCPs perform 
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developmental surveillance. Second, focusing solely on DS likely leads to an incomplete 

understanding of developmental surveillance. Thus, research on DS rates should expand to 

consider the joint role of DM and DS.23 Finally, there is a need for research on the 

effectiveness of developmental surveillance methods within communities in linking 

identified children to EI services. This will require a shift from considering effectiveness 

from a psychometric perspective to an implementation science perspective and should be a 

focus of future research.

Conclusion

Current policy and research on early identification of children with developmental 

disabilities and delays focus strongly on the importance of DS, with less emphasis on DM. 

Children who, according to parent report, received DM and DS had the greatest odds of EI 

receipt compared to children receiving DM only, DS only, or no DM or DS. Rates of DS 

alone and DM and DS in tandem are increasing, while rates of DM alone and no DM or DS 

are decreasing. Results of this study indicate that the receipt of DM and DS in tandem may 

identify more children with developmental delays and disabilities who need EI than do 

either DM or DS separately.
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Fig. 1. 
Percentage of children in the United States ages 10 months to 3 years who received 

developmental monitoring and/or screening according to parent report in 2007/2008 and 

2011/2012. Notes. * = statistically significant change in percentages across years, p < .001. 

All percentages are estimates accounting for complex survey weighting and stratification as 

recommended by the National Survey of Children's Health (NSCH 2007/2008 [top rows]; 

2011/2012 [bottom rows]).
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Table 1

Descriptive statistics and differences in parent reported IFSP receipt for U.S. children ages 10 months to 3 

years in 2007/2008.

Variable Sample N Percentage IFSP (S.E.) Differences^

IFSP

  No 13,004

  Yes 506 3.32 (0.33)

Developmental Surveillance Method

  No DM or DS 4972 1.31 (0.45)*** DM & DS > No, DS alone, DM alone

  DM & DS 2745 8.38 (1.18)

  DS alone 1148 3.59 (0.87)

  DM alone 4690 2.74 (0.46)

CSHCN

  Yes 1568 19.78 (2.26)*** CSHCN > not CSHCN

  No 11,987 1.31 (0.22)

Metro 50,000+

  Yes 7525 3.03 (0.00) NA

  No 1942 3.79 (0.01)

Age

  10–18 months 3447 3.30 (0.86) NA

  19–23 months 1953 2.16 (0.50)

  2-year-olds 3736 3.29 (0.50)

  3-year-olds 4419 3.89 (0.63)

Race/Ethnicity

  Non-Hispanic White 8843 3.33 (0.40) NA

  Non-Hispanic Black 1136 4.60 (1.09)

  Non-Hispanic Other/Unreported 1619 3.01 (0.70)

  Hispanic 1957 2.68 (0.95)

Gender

  Male 7033 4.23 (0.46)** Male > Female

  Female 6514 2.34 (0.48)

Language

  English 12,592 3.40 (0.33) NA

  Non-English 805 2.45 (1.42)

Federal Poverty Level

  400%+ 4847 2.46 (0.61) NA

  300–399% 1976 3.54 (0.69)

  200–299% 2412 3.41 (0.78)

  100–199% 2374 4.49 (0.98)

  Less than 100% 1946 3.06 (0.54)

State EI eligibility criteria
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Variable Sample N Percentage IFSP (S.E.) Differences^

  Broad 4728 3.07 (0.57) NA

  Moderate 2122 3.33 (0.67)

  Narrow 4833 3.84 (0.54)

Parent education

  Less than high school 1038 3.96 (1.58) NA

  High school 2150 2.92 (0.51)

  More than high school 9797 3.20 (0.40)

Family Centered Care

  Yes 10,469 2.22 (0.00)* Family Centered Care < none

  No 2950 4.51 (0.01)

Insurance

  Private 9053 2.54 (0.36)*** Public > Private, No Insurance

  Public 3533 4.96 (0.75)

  None 856 2.09 (0.70)

Notes.

***
= p < .001;

**
= p < .01;

*
= p < .05;

^
= sub-groups differ p < .01;

Broad = state uses liberal cut-off scores on developmental assessments to determine which children require EI services; CSHCN = children with 
special healthcare needs; DM= developmental monitoring; DS = developmental surveillance; EI = Part C early intervention; IFSP = Individualized 
Family Service Plan; Moderate = state uses moderately strict cut-off scores on developmental assessments to determine which children require EI 
services; Narrow = state uses very strict cut-off scores on developmental assessments to determine which children require EI services; SES = socio-
economic status.
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Table 2

Descriptive statistics and differences in parent reported IFSP receipt for U.S. children ages 10 months to 3 

years in 2011/2012.

Variable Sample N Percentage IFSP (S.E.) Differences^

IFSP

  No 13,820

  Yes 558 3.64 (0.31)

Developmental Surveillance Method

  No DM or DS 4461 1.92 (0.50)*** DM & DS > No, DS alone, DM alone

  DM & DS 4355 6.47 (0.72)

  DS alone 1581 3.09 (0.95)

  DM alone 4017 2.70 (0.42)

CSHCN

  Yes 1486 16.72 (1.77)*** CSHCN > no CSHCN

  No 12,928 2.11 (0.28)

Metro 50,000+

  Yes 7757 3.49 (0.00) NA

  No 2032 4.39 (0.01)

Age

  10–18 months 3723 2.22 (0.54) NA

  19–23 months 1869 4.16 (0.91)

  2-year-olds 3784 3.77 (0.57)

  3-year-olds 5038 4.38 (0.59)

Race/Ethnicity

  Non-Hispanic White 8925 3.58 (0.36) NA

  Non-Hispanic Black 1244 5.80 (1.33)

  Non-Hispanic Other/Unreported 2074 3.61 (0.12)

  Hispanic 2171 2.70 (0.61)

Gender

  Male 7300 3.50 (0.38) NA

  Female 7103 3.78 (0.51)

Language

  English 13,327 3.92 (0.35) NA

  Non-English 725 1.93 (0.85)

Federal Poverty Level

  400%+ 4795 3.30 (0.61) NA

  300–399% 1876 4.11 (0.87)

  200–299% 2253 3.25 (0.62)

  100–199% 2706 3.38 (0.67)

  Less than 100% 2793 4.20 (0.71)

State EI eligibility criteria

Disabil Health J. Author manuscript; available in PMC 2018 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Barger et al. Page 14

Variable Sample N Percentage IFSP (S.E.) Differences^

  Broad 5069 2.95 (0.46)* Moderate > Broad

  Moderate 2306 5.06 (0.91)

  Narrow 4972 3.49 (0.47)

Parent education

  Less than high school 1030 1.98 (0.68) NA

  High school 2358 3.26 (0.73)

  More than high school 10,187 4.09 (0.41)

Family Centered Care

  Yes 10,679 2.87 (0.00) NA

  No 3607 3.61 (0.01)

Insurance

  Private 8670 3.31 (0.42) NA

  Public 5118 4.24 (0.52)

  None 476 2.27 (0.85)

Notes.

***
= p < .001;

**
= p < .01;

*
= p < .05;

^
= sub-groups differ p < .01;

Broad= state uses liberal cut-off scores on developmental assessments to determine which children require EI services; CSHCN = children with 
special healthcare needs; DM= developmental monitoring; DS= developmental surveillance; EI = Part C early intervention; IFSP = Individualized 
Family Service Plan; Moderate = state uses moderately strict cut-off scores on developmental assessments to determine which children require EI 
services; Narrow= state uses very strict cut-off scores on developmental assessments to determine which children require EI services; SES = socio-
economic status.
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Table 3

Adjusted odds of IFSP receipt for U.S. children ages 10 months to 3 years in 2007/2008 and 2011/2012.

Variable 2007/2008 2011/2012

Developmental Surveillance Method

  No DM or DS Reference Reference

  DM and DS 6.25 (2.93–13.32)*** 2.94 (1.56–5.52)**

  DS alone 2.48 (1.02–5.20)* 1.23 (0.69–2.42)

  DM alone 2.41 (1.11–5.20)* 1.71 (0.63–4.42)

CSHCN

  No Reference Reference

  Yes 16.03 (11.25–29.69)*** 7.79 (5.30–11.47)***

State eligibility criteria

  Broad Reference Reference

  Moderate NA 1.73 (1.04–2.89)*

  Narrow NA 1.17 (0.76–1.81)

Gender

  Male Reference Reference

  Female 0.65 (0.40–1.04) NA

Family Centered Care

  Yes 0.41 (0.24–0.72)** NA

  No Reference

Insurance

  Private Reference Reference

  Public 1.67 (1.38–5.03) NA

  None 1.67 (0.99–2.79) NA

Notes.

*
= p < .05;

**
= p < .01;

***
= p < .001;

Broad = state uses liberal cut-off scores on developmental assessments to determine which children require EI services; CSHCN = children with 
special healthcare needs; DM= developmental monitoring; DS = developmental surveillance; EI = Part C early intervention; IFSP = Individualized 
Family Service Plan; Moderate = state uses moderately strict cut-off scores on developmental assessments to determine which children require EI 
services; Narrow = state uses very strict cut-off scores on developmental assessments to determine which children require EI services.
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