University of South Florida

DIGITAL COMMONS Digital Commons @ University of

@ UNIVERSITY OF SOUTH FLORIDA South Florida
USF Tampa Graduate Theses and Dissertations USF Graduate Theses and Dissertations
2011

An Evaluation of the Early Steps Referral Process in Hillsborough
County to Detect Delays in Access to Early Intervention Services

Jessica Fry Johnson
University of South Florida, kevinjessicajohnson@yahoo.com

Follow this and additional works at: https://digitalcommons.usf.edu/etd

b Part of the American Studies Commons, and the Public Health Commons

Scholar Commons Citation

Johnson, Jessica Fry, "An Evaluation of the Early Steps Referral Process in Hillsborough County to Detect
Delays in Access to Early Intervention Services" (2011). USF Tampa Graduate Theses and Dissertations.
https://digitalcommons.usf.edu/etd/3171

This Dissertation is brought to you for free and open access by the USF Graduate Theses and Dissertations at
Digital Commons @ University of South Florida. It has been accepted for inclusion in USF Tampa Graduate Theses
and Dissertations by an authorized administrator of Digital Commons @ University of South Florida. For more
information, please contact digitalcommons@usf.edu.


https://digitalcommons.usf.edu/
https://digitalcommons.usf.edu/
https://digitalcommons.usf.edu/
https://digitalcommons.usf.edu/
https://digitalcommons.usf.edu/etd
https://digitalcommons.usf.edu/grad_etd
https://digitalcommons.usf.edu/etd?utm_source=digitalcommons.usf.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/439?utm_source=digitalcommons.usf.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/738?utm_source=digitalcommons.usf.edu%2Fetd%2F3171&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usf.edu

An Evaluation of the Early Steps Program Referral Process in Hillsborough County t

Detect Delays in Access to Early Intervention Services

by

Jessica Fry Johnson

A dissertation submitted in partial fulfilment
of the requirements for the degree of
Doctor of Philosophy
Department of Community and Family Health
College of Public Health
University of South Florida

Major Professor, Karen Perrin, Ph.D.
Russell Kirby, Ph.D.
Martha Coulter, Dr.PH.
Rajan Wadhawan, M.D.

Date of Approval:
June 20, 2011

Keywords: Developmental delay, preterm birth, prompt access, developmental
screening, developmental surveillance

Copyright © 2011, Jessica Fry Johnson



Table of Contents
List of Tables
List of Figures
Abstract
Chapter 1 Introduction and Background
Introduction
Background

A Snapshot of Developmental Screening in Hillsborough

County, Florida
Structure and Purpose of the Early Steps Program
How are Infants Referred to Early Steps?

The Need for Prompt Access to Early Intervention Services
What Aspects of the Early Steps Program have been Evaluated?

Problem Statement
Purpose of the Study

Chapter A iterature Review
Assessing Referral Processes

Known issues associated with the referral process for early

intervention services

Unnecessary Complexities.
Gender Disparity.
Physician Referrals
Developmental Surveillance.
Developmental Screening

Examples of Developmental Screening Instruments

The Status of Developmental Screening

The Benefits of Access to Early Intervention Services
Health Outcomes for Very Preterm Infants.
Health Outcomes for Moderately-preterm Infants
Complications of Moderately-preterm Infants.

Moderately-preterm Infants and Terms Infants:
Important Similarities and Implications for
Referral Process Improvement.

v
Vii
viii
1
1
1
1
4
7
12
14
19
19
20
20
25
25
25
26
27
30
30
35
36

37
39

40
41



Summary

Chapter 3 Methodology/Design of the Study
How was the referral process assessed?
What data was collected and how was it analyzed?
Research Questions and Hypotheses
Quantitative Analysis
Summary

Chapter 4 Results
Summary of Purpose and Methodology
Findings
Descriptive Statistics.
Statistical Analysis

Multivariable Model 1/Age at Referral (All Predictor
Variables).

Multivariable Model 2/Age at Referral
Referral Source.
Referral Reason.
Barrier Codes.
Age at Exit
Reason for Exit
Non-Significant Variables
Multivariable Model 3/Age at Referral
Time to IFSP
Multivariable Model 1/Time to IFSP (All Variables)
Multivariable Model 2/Time to IFSP
Model Fitting and Checking
Summary

Chapter 5 Key Findings and Recommendations
Summary of Purpose and Structure of Findings

Findings and Recommendations for Delays Identified by
Age at Referral

Findings Relative to Referral Source
Other Variables Associated with Age at Referral

46

49
49
49
51
52
59

62
62
63
63
69

76
78
79
80
82
84
84
86
86
88
95
97
100
101

104
104

105
105
107



Findings and Recommendations for Delays Identified by

Time to IFSP 107
Findings Relative to the Impact of Age at Referral on
Time to IFSP. 108
Findings Relative to the Impact of Referral Source on
Time to IFSP. 109
Findings Relative to the Impact of Eligibility
Determination on Time to IFSP. 110
Findings Relative to Maternal Education. 112
Findings Relative to Race. 114
Findings Relative to Medicaid Status. 115
Limitations 115
Implications for Future Research 117
Reference List 119
Appendices 124
Appendix A: Terms and Definitions 125

Appendix B: List of Acronyms 134



List of Tables

Table 1. Referral Sources, Number and Percentage of Referrals

Table 2. Methods and Findings Related to the Assessment of Referral
Processes, Benchmarks and Comparisons

Table 3. Gender Proportions of Infants Referred for Early Intervention
Services

Table 4. Outcomes of Very Preterm Infants by Gestational Age
Table 5. Summary Statistics across Gender

Table 6. Most Common Referral Sources, Number and Percentage of
Referrals

Table 7. Referral Source, Referral Reason and Eligibility Determinagion b
Gender

Table 8. Barrier Codes, Reason for Exit, Gestational Age and Maternal
Education by Gender

Table 9. Race, County of Birth and Medicaid Status by Gender

Table 10. Rank Sums test for Age at Exit, Gestational Age and Time to
IFSP

Table 11. Chi-square Tests of Association for Referral Source, Referral
Reason and Eligibility Determination for Groups A and B

Table 12. Chi-square Tests of Association for Barrier Codes, Reason for
Exit, Gestational Age and Maternal Education for Groups A and B

Table 13. Chi-square Tests of Association for Gender, Race, County of
Birth and Medicaid Status for Groups A and B

Table 14. Unadjusted Odds Ratios: Age at Exit, Gestational Age and Time

to IFSP

Table 15. Unadjusted Odds Ratios: Referral Source, Referral Reason and
Eligibility Determination

Table 16. Unadjusted Odds Ratios: Barrier Codes, Reasons for EXxit,

11
23
26
39
64
65
66
67
68
69
70
71
72
73
74
75



Gestational Age and Maternal Education

Table 17. Unadjusted Odds Ratios: Gender, Race, County of Birth and
Medicaid Status

Table 18. Adjusted Odds Ratios: Referral Source, Referral Reason and
Eligibility Determination

Table 19. Adjusted Odds Ratios: Barrier Codes, Reasons for EXxit,
Gestational Age and Maternal Education

Table 20. Adjusted Odds Ratios: Gender, Race, County of Birth and
Medicaid Status

Table 21. Likelihood of Referral Source Predicting Age at Referral
Table 22. Likelihood of Referral Reason Predicting Age at Referral
Table 23. Likelihood of IFSP Barrier Code Predicting Age at Referral
Table 24. Likelihood of Reason for Exit Predicting Age at Referral

Table 25. Likelihood of Referral Source and Referral Reason Predicting
Age at Referral

Table 26. Likelihood of Barrier Codes, Age at Exit, Reason for Exit and
Gestational Age Predicting Age at Referral

Table 27. Results of Rank Sum test for Time to IFSP

Table 28. Results of Chi — square tests by Time to IFSP
Table 29. Results of Chi — square tests by Time to IFSP
Table 30 Results of Chi — square tests by Time to IFSP

Table 31. Unadjusted Odds Ratios for Time to IFSP for Age at Referral,
Referral Source and Referral Reason

Table 32. Unadjusted Odds Ratios for Time to IFSP for Gestational Age,
Maternal Education and Gender

Table 33. Unadjusted Odds Ratios for Time to IFSP for Race, County of
Birth and Medicaid Status

Table 34. Adjusted Odds Ratios for Time to IFSP for Age at Referral,
Referral Source, Referral Reason and Eligibility Determination

Table 35. Adjusted Odds Ratios for Time to IFSP for Gestational Age,

\Y

76
77
77
78
79
82
84
85
87
87
89
90
91
92
93
94
95
96

97



Maternal Education, Race, County of Birth and Medicaid Status

Table 36. Adjusted Odds Ratios for Age at Referral, Referral Source and

Eligibility Determination relative to Time to IFSP 98
Table 37. IFSP Barrier Codes by Medicaid Status: Active vs. Inactive 99
Table 38. Adjusted Odds Ratios for Maternal Education, Race and

Medicaid Status relative to Time to IFSP 100
Table 39. Model Comparisons for Age at Referral 101
Table 40. Model Comparison for Time to IFSP 101

Vi



List of Figures

Figure 1. Early Steps Referral Process (A flowchart diagram of the process) 10

Figure 2. Brain Maturation by Gestational Age 43

vii



Abstract

Early intervention services are important in obtaghbetter outcomes for
infants with a developmental delay or a conditioattimay result in a delay. In
Florida, a primary resource for providing these @y is the Early Steps Program.
This study analyzed the Early Steps referral proaesdentify barriers to prompt
access. The guiding hypothesis was if differereoast in key outcomes of the
referral process, then these differences may revkate improvements can be made.
Improving access to early intervention should pradbetter outcomes and reduce
the costs of services required later by addressawvgldpmental concerns earlier.

The dataset included records for 10,688 infantsrrefl to the Hillsborough
County Early Steps Program between 2006 and 2009 nmieasures (age at referral
and time to IFSP) represented points within themafl process where delays could
be quantified. Age at referral is a measure of havyg it takes for a delay to be
identified and the infant referred for evaluatiohhe time from the referral to the
date an IFSP is created provides a measure ofelag th beginning services.

Delays in obtaining a referral were associated Wwiéhng referred by a family
member, the referral code Developmental Delay AkRisd barrier codes
Child/Family Issues and No Show/Unsuccessful Cont&stlays in completing the
IFSP were related to being younger at referral, dpe@ferred by one of the sources
that made less frequent referrals to Early Stepgligibility determination related to
behavior concerns, maternal education that stoppedade 8 or below and being

Black.

viii



Chapter 1 Introduction and Background
Introduction
Prompt access to early intervention services is nmamb in obtaining better

outcomes for infants diagnosed with a developmedhtédy or a condition that has a
high probability of resulting in developmental del@jcCormick, Brooks-Gunn,
Buka, et al., 2006). In Florida, one of the primegsources for providing these
services to eligible infants, age 0 — 3, is thel{e&teps Program. While many
aspects of the Early Steps Program are regularljuated by objective third party
evaluators such as Florida’s Office of Program &odnd Governmental
Accountability, the process through which infants egferred to Early Steps has not
been evaluated to determine the extent to whichproviding prompt access to all
eligible infants. This study analyzed the Early Stegferral process to determine
the possible existence of barriers to prompt actassligible infants. Where such
barriers were discovered, the study includes recentations for resolving or
reducing them and improving the referral process.

Background

A Snapshot of Developmental Screening in Hillsborough County, Florida

The process of referring an infant for early intervention services oftggndoeith
a routine developmental screening. In 2009, Hess and Marshall conducted an extensive
review of developmental screening in Hillsborough County. They surveyed programs
and individuals who work with infants and toddlers and asked a range of questions about

screening practices. Ten of the 41 respondents indicated they did not provide
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developmental screening. The majority of those who did not conduct screenings gave
one or more of the following reasons: 1) they were not familiar with appropriate
screening instruments, 2) their personnel lacked training in assesseigmeental

problems, 3) they considered the pay structure for reimbursing agenciesémnisg to

be inadequate and 4) they did not have adequate time and/or staff to conduct screenings.
Almost two-thirds of those who did perform screenings reported that screesmsng

required for every child served by their program while the others indicateehnsngs

were conducted when a need was identified by the infant’'s family or a member of t
program’s staff or at the request of another program or healthcare practice.

Based on survey responses, approximately 42% of infants who were screened in
Hillsborough County, birth to age three, were screened by healthcare practitas suc
physicians and hospitals. (This is consistent with Early Steps refetaadmiyzed for
this study in which 42.45% of the referrals to Early Steps came from healthcare
practices.) A slightly lower percentage (39.7%) was screened byHelsatand Marshall
called “intervention providers” with the remaining 18.3% being screened by adlildca
providers.

Hess and Marshall found extensive variation in the screening instruments used by
their respondents; with many programs indicating the use of a combinatiomef ford
informal tools. Hess and Marshal reported that 88% of all respondents and 100% of
healthcare practitioners included an informal checklist or an interview praocess i
conducting developmental screenings. The most commonly used formal screening
instrument was the Ages and Stages Questionnaire (ASQ). Sixty-nine pepmeted

using the standard ASQ, while 54% used the ASQ-SE (an instrument for measuring



social and emotional development). Other instruments used by at least 14% of the
respondents included the Devereaux (DECA) (42%), Hillsborough County Public
Schools’ Speech and Language Protocol (30%), Sensory Profile (29%), the Denver I
(20%), the Brigance (17%), and Birth-Three (14%). Hess and Marshakieditheir
survey revealed the use of more than 20 other validated instruments, although none of
them were utilized by more than three respondents.

An interesting note was the absence of a reference to the Battelle Devaiapme
Inventory Il; the tool currently used by the Early Steps Program. Itisted bn the
survey as an option, but its level of use was not reported, indicating that at the himae, it
very limited use among those who provided developmental screening in Hillsborough
County. One explanation is the Early Steps Program’s use of this instrumed ala
role in its lack of use by other agencies in order to avoid duplication or redundancy.

Hess and Marshall identified multiple themes drdvam the responses to the

survey’s open-ended questions. These themes &ed hsiefly below:

1) Thereis a perceived need for expanded screening, particularly for delays or
difficulties in social emotional development.

2) Respondents reported the need for a higher quality of screening efforts, including
the effective, consistent use of screening tools and more extensive provider
training on the use of screening tools.

3) Reimbursement rates and limited resources are barriers to providing isgreeni
some organizations. Other commonly reported barriers included excessive wait
times, lack of follow-through after the initial screening and low levels ofhpare
involvement in assessment, diagnosis and treatment.

4) Respondents recommended more training in assessment, diagnosis and treatment,
especially for those who are less experienced in working with infants and

children, birth to five, such as school psychologists and counselors.



5) There is a perceived need for improvements in coordination across diverse
organizations, for example, a centralized data system that would make data
accessible to all who provide developmental screening and those who use the data
for diagnostic or prescriptive purposes.

The study also found a number of strengths acrassiilltiple agencies that
provide developmental screening for infants andltexs in Hillsborough County,
including “strong community support for screeningllaborative screening models,
interagency coordination, and plans to expand sanggip. 7).

Structure and Purpose of the Early Steps Program

Infants who are referred for early intervention services in Floridapa#icipate,
along with their families, in a program called Early Steps. The Early Bregsam
offers services to infants and toddlers (birth to thirty-six months) with ssgnifi
developmental delays or one or more conditions likely to result in a developmeatal del
This program began in 1994 and is the vehicle used by the state of Florida to implement
Part C of the Individuals with Disabilities Act. Florida’s Early StepggRm is operated
by the Children’s Medical Services Department (CMS) within the FlorigamBm@ent of
Health. CMS contracts with fifteen local Early Steps offices achesstate who then
coordinate with community agencies and other contracted providers for theydefive
needed support and intervention services. CMS acts as the contract administrator for
these local offices and monitors compliance with federal regulationspstaties and
contract requirements. CMS also provides technical assistance and trainaffabtbe
local level.

Infants who meet eligibility requirements begin to receive servicksiiolg the
development of an Individualized Family Support Plan based on a comprehensive
assessment conducted by Early Steps Program staff. These services neclustedf
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assistive technology devices (hearing aids or other items used to improve tlanalinct
capabilities of the disabled), hearing screenings, counseling, familyngalome visits,
medical services, occupational therapy, nutrition services, nursing sexsies
screenings, speech and language services, physical therapy, acces$ wdans,
coordination of infant and family services as well as transportation aned elagts.

The Early Steps Program’s initial screening evaluation covers phgsiteerns
such as overall health, hearing and vision. The infant’s cognitive capacitiassassed
in terms of thinking, learning and problem-solving as well as gross and fine rkiior s
such as moving, walking, grasping and coordination. Basic communication skills are
assessed, as is the infant’s ability to play and interact appropriatelgtvers. Finally,
the assessment includes an evaluation of the infant’s self-help skills suctiag &l
dressing herself or himself. The program’s early intervention servieestanded to
enhance infants’ development, reduce future costs to the state and local gmierioyn
decreasing the need for special education once these infants enter school, aseltinerea
self-sufficiency of families in meeting their children’s needs E@ffof Program Policy
and Governmental Accountability, 2006).

Florida’s Early Steps Program was established through the Federal Uradisvid
with Disabilities Education Act (IDEA). Under Part C of this act, known as thed&rog
for Infants and Toddlers with Disabilities, the federal government providessgio
assist states in providing early intervention services. The program méittengent for
every eligible child and therefore no financial means test is requiredigdility.

Local Early Steps Program service areas range in size from oneteefour

counties. While some of the local area offices self-perform specificesmnost



subcontract with other providers. The local area offices are also accouatplgide
program and service coordination and administration, collect data for state amadl fede
reporting, and assume fiscal responsibility for service activitiesraminy. For the

2008 fiscal year (ending June 31, 2008) funding for Florida's Early Steps Progréad tota
$46,764,899. Ninety-four percent of these funds were allocated to direct services for
children with special needs, 4% for the CMS headquarters, and 2% for general
supervision requirements as prescribed by the Federal regulations. Tha7y&#&6
children received services through the Early Steps Program. This equates t@ga aver
per child expenditure of $1,235.

The Early Steps Program is the funding source of last resort for faneékmg
early intervention services. The program’s policy manual spells out the seaqienc
where payment for services is sought (Early Steps Program Policy Handbook, 2010).

1) Commercial insurance

2) Medicaid

3) Community funding

4) Other state program funds
5) Other federal program funds

6) IDEA, Part Cfunds (i.e., Early Steps)

If the family has insurance coverage, service pressdvill bill the family’s plan and
any uncovered expenses are paid from the next &aitource on the list.

The Early Steps Program includes a second compahemigh which infants
and toddlers may qualify for early intervention seed&c The Developmental

Evaluation and Intervention program, most oftereredd to as DEI, is a program



that specifically identifies and follows infantstagh risk for developmental delays.
The program provides services to infants that Hsaen discharged from Level Il or
Il Neonatal Intensive Care Units (NICU). Theséammts must meet both medical
and financial eligibility and must be determinechiged DEI services.

This study will include referral data on infants who qualify for early interea
services through the Part C component of the Early Steps Program and those who a
eligible for services based on DEI requirements.

How are Infants Referred to Early Steps?

In the state of Florida, all newborns who are atkdito a Level Il or Level
[l NICU are screened for eligibility for early integntion services delivered through
the Early Steps Program. Other infants may be refeto Early Steps for an
evaluation by a wide range of sources, includingrsderrals by parents or family
members. As of July 1, 2010, infants qualify forstprogram if they have a
developmental delay that measures 2.0 standardtdawsabelow the mean, two or
more developmental delays that are 1.5 standarcatiens below the mean, a birth
weight less than 1,200 grams or an establisheditondhat is likely to lead to a
developmental delay (Florida Early Steps Program Me20d0). Highly
prescriptive criteria are used to determine if duld be appropriate to refer an infant
or toddler to Early Steps due to vision and/or hegrmpairment.

The eligibility criteria were made more restrictive in terms of tgraental
delays by changing the size of the deficit required to qualify from 1.5 sthddaations
to 2.0 standard deviations below the mean if deficits are found in only one domain. If
two or more deficits are identified, the size of the delay required to quatityime 1.5

standard deviations below the mean. However, the criteria were expanded by the
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addition of the birth weight criterion; allowing infants who would not have qualified
previously to be eligible based on low birth weight, even when no developmental delay
has been detected and no other established condition has been documented. The change
relative to the assessment of developmental delays was intended to coritalny cos

limiting access and focusing early intervention services on the neediess.infamthe

other hand, the addition of the birth weight criterion is likely to increase the number of
infants who qualify for the Early Steps Program. State officials haveatedi¢chey

believe the result of these changes will be an overall reduction muthker of infants

served by the program leading to a net savings (L. M. Price, personal caratiumi

November 17, 2009).

The criteria that became effective on July 1, 20if2dslightly from what
was reported in a national review of Part C eligipicriteria. Shackelford (2006)
found that most states consider an infant betweésth &nd 3 years of age to have a
developmental delay when a score in any one devedopaharea obtained through a
standardized test is at least 1.5 standard dewisiti@low the age-appropriate mean
or observable performance in one or more developahelomains is delayed by 25%
or more. In some states, however, only one of tegipusly mentioned criteria is
used for determining eligibility for early interveati services.

According to the Early Steps Handbook (Early Steps Operations Guide:
Component 3.0, 2011) the program does not deny services due to alien or citizenship
status and there is no state residency or financial eligibility requiteniéat is, all
children who are in the state and meet Florida’s eligibility criteria neaselbved by Early

Steps.



If an established condition is suspected but there is no written confirmatiorafr
physician, then the Local Early Steps Office (LES) is required to igdntithe family at
least one accessible local diagnostic resource. Eligibility is basedemadn place on
the date eligibility is determined. Children made eligible under previous, brodteeia
who do not meet current eligibility criteria are not terminated from cesvi Verification
of eligibility is determined using an appropriate standardized instrument arwt orgge
of the following: observational assessments, developmental inventories, behavioral
checklists, adaptive behavior scales or a family report.

Figure 1 provides a diagram of the Early Steps Rnmgreferral process. The
shaded flowchart shapes reflect activities andsidecipoints that are exclusively
components of the referral process. The otherehagpresent activities and
decisions that are not directly involved in the redéprocess, but help to place that

process in a broader context.



Workflow of Early Steps Referral Process
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Figure 1 Early Steps Referral Process (A flowchart diagram of the process)
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The Early Steps Program documents the referral sguas part of the
demographic information collected when an infanteierred for evaluation. For this
study, referral and demographic data will be analyipeall infants referred to the
Hillsborough County Early Steps Programs betweenagni, 2006 and December
31, 2009. These infants were born from February2093 through December 18,
2009. Table 1 lists the most common referral sesi@nd the number and percentage

of referrals from each source included in the sangplalyzed for this study:

Table 1. Referral Sources, Number and Percentage of Referrals

ES Referral Number of Percentage of

Referral Source Source Referrals  Total Referrals in
Code Made Sample
Physician 4 2,322 21.73%
NICU 6 2,215 20.72%
Self/Family 7 2,150 20.12%
Community Agency/Provider A 1,671 15.63%
School/FDLRS 5 659 6.17%
Other 9 452 4.23%
Hospital (Not NICU/PICU) N 362 3.39%
Public Health Agency 8 239 2.24%
Children’s Medical Services M 172 1.61%
Transfer from another Florida ES E 140 1.31%
Center
Protective Investigators 1 116 1.09%
Child Protection Team C 74 0.69%
e @5 x s s
Subsidized Childcare/ECE Center S 43 0.40%

11



The Need for Prompt Access to Early Intervention Services

The importance of referral to early intervention services as soon as a
developmental delay or other relevant condition is identified is a widely helthpgen.
However, the research support for the idea that “earlier is better” iespdost studies
on the effectiveness of early intervention services focus on outcomes regafdiden
the infant or child was referred for these services. Studies that dedlydiiéietthe issue
of the benefits of prompt access tend to be older or focus on the negative impact of
delaying access to needed interventions. For example, a study by Shalké¥3€0)
examined the age of referral and the effect of early intervention for childtierpysical
handicaps. Children who were referred for early intervention servitese8months of
age were compared with children referred after 9 months of age on a range of
developmental tests. At 18 months of age, the children in the group referred at an earlie
age showed greater developmental progress in acquiring the skills maasalletk
areas tested: perceptual-fine mowk(0.0003), cognitiong< 0.0001), language
0.0004), social-emotionab (< 0.0001), self-carg(< 0.0001), and gross motqr €
0.0002). The authors concluded that, “at least in the short term, there is a géital a
onset of intervention to achieve the most benefit for the developmentally disabled child”
(p. 163).

Without formal intervention, Shonkoff and Phillip2000) found a trend of
declining performance across the first 5 yearsfefdn developmental measures for
children with a variety of cognitive disabilitiegych as Down syndrome. Similarly,
a report from the Zero to Three Policy Center (&&ohen, 2003) cites a study by
the Mathematica Policy Research, Inc. and Columbievétsity’s Center for

Children and Families at Teacher’s College thantbthat infants and toddlers who
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scored in the “at-risk” range of developmental flocing (i.e., below the mean of
national norms) and did not receive services fratjyenoved into the lowest
functioning at-risk group as they grew older.

In another older study, Yoshinaga-Iltano, Sedy, Couéteal. (1998)
compared the receptive and expressive languagiiedibf 72 deaf or hard-of-
hearing children whose hearing losses were idetifiy 6 months of age with 78
children whose hearing losses were identified afterage of 6 months. All of the
children received early intervention services withmaverage of 2 months after
identification. The participants' receptive angheessive language abilities were
measured using the Minnesota Child Developmentritory. Children whose
hearing losses were identified by six months of @g@onstrated significantly better
language scores than children identified after éthe of age. For children with
normal cognitive abilities, this language advantage found across all test ages,
communication modes, degrees of hearing loss, acidaconomic strata. It also
was independent of gender, minority status, angthsence or absence of additional
disabilities. The authors reported that significatetter language development was
associated with early identification of hearing lassl early intervention. There was
no significant difference between the earlier- &atdr-identified groups on several
variables frequently associated with language ahihitdeaf and hard-of-hearing
children. They concluded that the variable on whlodtwo groups differed (age of
identification and subsequent start of interventiomst be considered as a potential
explanation for the language advantage documemtethé group identified at an

earlier age.
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In 2007, the American Academy of Pediatrics published a position statement on
the need for early identification and treatment of hearing impairment chwiney
endorsed earlgetection of and intervention for infants with hearing |3y stated that
the goal of early hearing impairment detection and intervention was timax
linguistic competence and literacy developnfenthildren who are deaf or hard of
hearing. Their statement stressed that because hearing loss deprivssaimfiayoung
children appropriatepportunities to learn language; they fall belimar hearing peers
in communication, cognition, reading, awatial-emotional development. They cited
studies indicating that such delays can ultimately result in ledwgrational and
employment levels by the time these children reach adulthood. The stateme
recommends that all infants should be given a hearing screening no latentbath bf
age and that those who do not pass the screening shouldduwprahensive
audiological evaluation by the time they reach three marithge. Infants with
confirmed hearing loss were recommended for @atdyvention no later than six months
of age.

What Aspects of the Early Steps Program have been Evaluated?
The Office of Program Policy and Governmental Acdability (OPPAGA)

supports the Florida Legislature by providing evélkearesearch and objective
analyses to promote government accountability aneétheient and effective use of
public resources (OPPAGA Report 08-44, 2008). &id@06, OPPAGA has
performed multiple reviews of the Early Steps Pragral heir reports have focused
on a range of program components and related issliesse include the shift from a
clinic-based service model to a “natural environth@model, changes in enroliment,

alignment of budget authority with federal grant amts, provider participation
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rates and the structure of contracts that outlimg@am oversight. The referral
process has not been addressed by OPPAGA duringfatsyrecent reviews.

In 2006, OPPAGA examined the Early Steps Programrslenent, the
implementation of a new model for delivery of seedacfunding levels and policies
as well as a change in how service providers wssegaed to work with eligible
infants. Part of their assessment focused on tineer of children with an active
case plan on a specific date (December 1 of eachofehe evaluation period). The
OPPAGA audit of the Early Steps Program’s recordmébthat this number
decreased each year from a high of 16,894 on Deceii#902 to 12,214 on
December 1, 2005 (a decline of almost 28%). Usingnalysis similar to one
employed by the federal government, OPPAGA compdresdnumber to US Census
data for Florida to determine the percentage ofié&ds population of children zero
to three years of age served by Early Steps. Thisepéage declined in 2003-04 and
2004-05 after a slight increase in 2002-03. EatgpS Program administrators
suggested that the decline in participation for208 may have been due to the
series of hurricanes that hit the state during $at@mer and early fall of that year.
The impact of these storms on Florida’s communisied families may have made it
difficult to identify and serve eligible childrerAccording to the OPPAGA report,
an additional factor contributing to the lower nuend may have been under-
reporting of infants and families served becausdebdhys in data entry at the local
level (OPPAGA Report 06-14, 2006).

During the same period of time, the Early Steps Rmogresponded to federal

direction by making a significant change in its seevdelivery model, moving from
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a clinic-based services model, in which parentsight their children to participating
clinics to receive early intervention services topding these services in a “natural
environment.” This change involved providing sees in the infant’'s home or in a
community program that included children withoutatigities.

The natural environment model had been a federatipr for some time
before implementation was initiated in Florida ilyJ2004. The original
requirement that early intervention take place itisgs in which children without
disabilities participate was in IDEA Part C in 19@9ichigan Department of
Education, 2008). In the 1991 amendments to IDEA EaCongress added the
language of “natural environments” to their defioit of early intervention services.
The federal statute also required that the Indiglthed Family Service Plan (IFSP)
include a description of how services will be paeal in the child’s natural
environment and, if not, a justification for why theannot be provided in the natural
environment. OPPAGA'’s report mentioned the Florigaly Steps Program’s
“historical reliance on providers that used a dibased model and the difficulty of
convincing these providers to provide servicesatural environments” as important
factors in Florida’s delay in moving to this mod€IRPAGA Report 06-14, 2006, p.
3).

The same OPPAGA report found that for some Earlp$Strea offices, up to
84% of the local early intervention services provgdexpressed a reluctance to
participate under the new service model. These®sEproviders gave several
reasons for their lack of interest, including ficaa disincentives associated with

reimbursement rates that were equal to or lowen tMadicaid, the shift to the
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natural environment model, risk-sharing agreementghich providers would accept
lower reimbursement rates during years when prodtarding shortfalls occurred
and the implementation of a primary service provit@del. These providers
reported to OPPAGA investigators that the prograraimbursement rates
discouraged broader participation by local servicev/lers because they did not
currently reflect the increased costs associateld implementing the natural
environment model. They mentioned that due to irawee, the number of infants
and families they were capable of serving would dase under the new program
model because the providers must send therapsther relevant healthcare
professionals to each child’s home or a facilityhe infant’s neighborhood instead
of the family bringing the infant to a centrally-lded clinic where the services could
be provided more efficiently. The increased expanaede it less profitable for
almost all service providers.

OPPAGA also found that some providers indicated fiheal program offices
had required them to accept a risk-sharing feectira in response to funding
deficits. The OPPAGA report cited a decision by anea Early Steps Program
office as an example in which providers acceptd®% reduction in their
reimbursement rates to cover program deficits. egswther Early Steps Program
offices reported having procedures in place to sidjates based on the availability
of funds and still others indicated they plannedéwelop either risk-sharing or rate
adjustment algorithms to control costs.

The 2006 OPPAGA evaluation also included the impd@ change in state

policy requiring that a primary provider be desigmafier each infant rather than
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allowing the infant to be served by various therep other providers. Under this
model, an individual is selected to be the primaigvpder who is then expected to
confer with the other members of a support teamet@rmine how to deliver
services during routine visits with the infant aadily. The primary provider

makes the majority of visits to the home while otterm members may visit less
frequently, depending on the infant’'s needs andjass. The OPPAGA report
indicated some providers were concerned that tlmdehwould create less than ideal
alignment between an infant’s needs and the expegiand expertise of the primary
service provider.

Following the 2006 OPPAGA evaluation, the Early St€pogram
implemented a new rate structure that addressettcsguroviders’ concerns with the
practice of assigning a primary care provider angpsut team as well as other issues
with providing services in a natural environmeiite revised reimbursement rate
structure paid providers for consultations withnee@members that were part of
developing, delivering and assessing each infa@fgice plan. The revised rate
structure also did much to equalize the wide varmaacross Early Steps Program
area offices in travel reimbursement rates thaewereffect at the time of the 2006
review.

Another issue from the 2006 review that was ad@@$s 2007 was the
timeliness and completeness of data entry by aregramo offices. The Early Steps
Program implemented a timeliness standard as apparea office contracts.
OPPAGA'’s 2008 evaluation found that all but ond¢hsf area offices met the

standard of submitting at least 90% of servicetsslalata within 60 days after the
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end of the month in which the services were debderOPPAGA also recommended
that the Early Steps Program further modify theirtcacts with area offices to
require that monitoring plans are submitted atlibginning of each fiscal year as a
means to improve oversight of the local officeste@doffices may choose the method
and frequency of their monitoring efforts.
Problem Statement
No formal evaluation of the Early Steps referralqess has been conducted
to examine how well the current referral processvjtes prompt access to early
intervention services for eligible infants. Withi@auch an analysis, stakeholders may
not know with certainty the extent to which eligghhfants are able to begin
receiving these needed services in a timely manner.
Purpose of the Study
The purpose of this study was to determine the emcst of barriers to prompt
access to early intervention services in the EatépSreferral process so that efforts
to make the process more efficient and effectivéldde targeted more precisely.
This purpose adds value by increasing the likelthtaat suggested improvement
result in improving prompt access to early interv@miservices to achieve better
outcomes for infants and their families as welf@sucing costs for intervention

services required after the age of 3.

19



Chapter 2 Literature Review
Assessing Referral Processes

Referral processes are most typically evaluated basdtle appropriateness
of the referrals they produce. While this type odlenation focuses on the validity of
the referrals, it does not address other aspedtseofeferral process such as
timeliness or efficiency. Shevell, Majnemer, Rosaauni, & Abrahamowicz (2001)
provide an example of the evaluation of a refepraicess that assesses the validity
of the referrals by comparing the referral reasothwihat was ultimately
determined to be the diagnosis for children suggkof having a developmental
delay. The objective of their study was to deternihreeprofile and pattern of
referral to subspecialty clinics for young childrertmsuspected developmental
delay together with the factors prompting their rede 224 children less than 5
years of age referred to either developmental gadsaor pediatric neurology clinics
at a single tertiary hospital over an 18-month pemaere included in the study
sample. They utilized demographic and referral d@atiected at intake and the final
developmental delay diagnosis to make the compari$am slightly more than one
third of the children (75/224), the delay diagnosatbwing evaluation by a
specialist was different from that initially suspedtby the referring physician.

Other studies have compared rates of identificatasnmeasured by
participation in early intervention services, to #mown prevalence of relevant

conditions to determine if the referral process va@ntifying an appropriate
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percentage of the infant population. In one suakyg Sices (2007) found that while
the estimated prevalence of developmental delaysumg children is at least 10
percent, only 2.3 percent of children between band age 3 participated in IDEA
Part C Early Intervention (El) programs in 2005.isTimeans that from a national
perspective the process of developmental surveidand screening leaves nearly
four out of five potentially eligible children withub access to early intervention
services. By comparison, in Hillsborough County pleecentage of infants who
receive early intervention services is almost dowbénational average. There were
69,651 infants born in Hillsborough County from 2G66ough 2009. Of these,
7,120 were referred for evaluation by Early Steps @ret half (3,980) qualified and
had an IFSP developed. This means that 3.97%eoffdfal live births in
Hillsborough County during this period (2006 — 20@@glified for early
intervention services through the Early Steps Pnogra

There are, however, a number of studies that Ipakidically at delays that
occur at different points in the referral proce&hevell et al. (2001) cited above as
an example of studies that examine the validityedéirals also looked at the
timeliness of the outcomes of the referral proceBisey found that for children
diagnosed with global developmental delays, meanaagiee time their parent(s)
expressed a concern related to their developmestl®anonths and that an
assessment related to that concern did not talee platil 16 months later (on
average), when the mean age of the infants was@@ihm. For children with speech
and language delays, parents had concerns at aageanf 27 months and again the

average wait for an assessment was 16 months, thieechild was now 43 months
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old. Overall, most parents had concerns about teid’s development during the
second year of life, but diagnostic assessments &giglsts were often not
conducted until age 3 1/2 or 4.

A large scale study (3338 families of infants at risk for developmental gidlpys
Bailey, Hebbeler, Scarborough, Spiker & Mallik (2004) found very different timefsam
for the same elements of the referral process. They reported that ageafamilies
expressed a concern about their child at 7.4 months, received a diagnosis 1.4 months
later, were referred to early intervention services 5.2 months afteratipeodis and had
an individualized service plan developed 1.7 months later, when the infant was 15.7
months of age. The differences between the findings of these two studies might be
explained by differences in the methodology used to obtain the data.

Table 2 summarizes these studies and identifies a benchmark that can ek utilize

in the assessment of the outcomes of the Early Steps referral processhigtsindy.
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Table 2.Methods and Findings Related to the Assessment of Referral Processes, Benchmarkgarndadem

Study Author(s)
(Year Published)

Method of
Assessment

Relevant Findings

Study Benchmark

Hillsborough Early
Steps Data

Sices (2007)

Shevell, M.
Majnemer, A.
Rosenbaum, P. &
Abrahamowicz,
M. (2001)

Compare rates of
identification, as
measured by
participation in
early intervention
services, to the
known prevalence

of these conditions.

Calculate delay
between initial
concern and
assessment

While the prevalence of delays in
young children is at least 10 percent,
only 2.3 percent of children between
birth and age 3 participated in IDEA

2.3% of children
between birth and
age 3 received

Part C Early Intervention (EIl) programsearly intervention
in 2005. This means that nearly four ofservices through

five potentially eligible children did not
participate.

Part C

For children diagnosed with global

developmental delays, mean age at

initial parental concern was 19 months,

Mean age at

with assessment on average 16 monthg,ssessment:
later, at 35 months. For children with Global (See note)

speech and language delays, parents
concerns at a mean age of 27 months,
with assessment on average 16 month
later, at 43 months. Overall, most

elopmental
delay = 35 months

%peech =43

parents had concerns about their child"§"0NtNS
development during the second year ofGross/Fine Motor

life, but diagnostic assessments by
specialists were often not conducted
until age 3 1/2 or 4.
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= 22 months

3.97% (2,768) of
the infants born in
Hillsborough
County during the
study period
received early
intervention
services through
Early Steps (Part
C)

Mean age at
assessment:
Global
developmental
delay = 20 months
Speech = 26
months
Gross/Fine Motor
= 14 months



Study Author(s) Method of - Hillsborough Early
(Year Published) Assessment Relevant Findings Study Benchmark Steps Data

On average, families reported a Average age at

Bailey, D., concern about their child at 7.4 months _ Average age at

Hebbeler, K. Calculate_ d_e_Iay received a diagnosis 1.4 months later, referral =14 referral = 16.4
between initial . months

Scarborough, A., concern and were referred to Early Intervention ﬁverage age at months

Spiker, D. & referral programs 5.2 months after the diagnos #sp = 15.7 Average age at

Mallik, S. (2004). and had a service plan developed 1.7 h IFSP = 20 months
months later, at 15.7 months of age months

Shevell, M. Alianment of For 75 children in total (35.3% of 35 3% of referral 67% of referral
Majnemer, A. g the study sample), the disability subtype ™" . reasons did not
referral reason and = ° : reasons did not . .
Rosenbaum, P. & ultimately diagnosed subsequent to . match diagnosis as
; subsequent : i . match specialty ;
Abrahamowicz, evaluation results specialty and ancillary evaluation was diagnosis determined by ES
M. (2001) different from that originally suspected. 9 assessment

Note Global developmental delay was defined in Shevell et al. as a significantrdelayor more developmental domains; in the
Hillsborough County data, it is represented by the average age at initialdiF&lPinfants in the study sample for whom an IFSP date
was documented (n = 5,468)
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Known issues associated with the referral process for early intervention service

This section will highlight findings in the litenate review that identify issues
arising from the referral processes used to refiamits for early intervention
services. These issues will add to and clarifyahalysis of Early Steps referral
patterns completed for this study.

Unnecessary ComplexitiePeckard, Borkowski, Diaz, Sanchez and Boisette
(2010) write that “unnecessary complexities in tbirral process exacerbate delays
in the receipt of services and impact patient dualf care” (p. 125). A report by the
Institute of Medicine (IOM, 2001) describes howarerly complex delivery process
that involves too many steps and excessive “patiantoffs” will result in slower
responsiveness, an increase in negative outcontewasted time, energy and
money. This report identified timeliness (definedraducing the amount of time
patients wait to receive services and the timetheale professionals spend waiting
for action to be taken or information to be prowdiand efficiency (defined as
avoiding waste, including waste of equipment, tiswigpplies, ideas and energy) as
important goals for improving healthcare systems.

If there are areas of “unnecessary complexitiesdtber barriers to prompt
access to early intervention services for eligilbliamts, then those who are engaged
in the day to day use of the process should be altentify them. This evaluation
will engage important stakeholders in looking obipaly at the referral process and
identifying areas where changes might produce a morely and efficient process.

Gender Disparity A large difference appears across multiple stutidbe
referral rates for boys and girls with boys almostaais being referred for early

intervention services much more frequently. Tabp@vides a sample of studies
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that reflect the range of disparities in the genoenposition of various populations
of infants referred for these services. A preliartjnanalysis of Early Steps Program
referrals conducted for this study showed a sinpktern in the gender breakdown
of infants referred for Early Steps evaluation wi2% males. (See the last row of
Table 3.)

National data on births by gender, labeled “sexoidty the Centers for
Disease Control, have shown an imbalance towaidleh proportion of boys since
1940. The ratio for 2007 (the latest available amithin the timeframe of births for

this study) was 1,047 males for every 1,000 fematéslal4% males.

Table 3.Gender Proportions of Infants Referred for Early Intervention Services

Males Females
Study Authors (Year Published) Total Infants ~ Percent Percent
(Number) (Number)
Kalia, Visintainer, Brumberg, Pici, 127 54% 46%
& Kase (2009) (69) (58)

. e note) 50% 50%
Barfield, et al. (2008) 1,28% S1e 618
Clements, Barfield, Kotelchuck, 219 037 51.2 48.8
Lee, & Wilber (2005) ' (112,105) (106,932)
Bailey, Hebbeler, Scarborough, 3224 60% 40%
Spiker, & Mallik (2004). (1934) (1290)
Shevell, Majnemer, Rosenbaum, 294 74% 26%
& Abrahamowicz (2001) (166) (58)
Early Steps data from

. 62% 38%
Hillsborough County (referral 10,688 (6617) (4071)

dates Jan. 1, 2006 — Dec. 31, 2009

Note Study involved only infants weighing less than 1,200 grams at birth

Physician Referrals.In the data analysis conducted during the planoing
this study, it was noted that physicians referredemofants for early intervention

services than any other referral sources. Theretorderstanding the referral
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patterns of physicians is a top priority. From titerature review, the issues
associated with physicians’ referrals arise prinyafibm practices related to
developmental surveillance and developmental singen

Developmental Surveillancelhe role of primary care providers, both
physicians and nurses, in identifying infants witvelepmental delays at a young
age differs significantly from that of others whake referrals to the Early Steps
Program. Because they are in more regular contdbttthe infant and family, they
see the infant’s development over time. This aidhhem to make multiple
comparisons over time against age-appropriate beadks and places them in a
position to make the earliest identification of @atial or actual developmental
delays. Their more intimate knowledge of the infant family gives them a clearer
context for making judgments about developmentalkers that are outside the
range of normal development. When primary care iglgrg monitor an infant’s
developmental progress on an on-going basis,rafexred to as developmental
surveillance.

Developmental surveillance is defined by Rydz, Shevell, Majnemer, & Oskoui
(2005, p.3) as “an ongoing process of monitoring the status of a child by gathering
information about the child's development and behavior from multiple sources, including
skillful direct observation of the child's behavior and elicitation of conceons parents
and relevant professionals.” This process may also include making a recoayafhtel
developmental history and the use of an age-appropriate checklist to document when

developmental milestones are achieved.
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The American Academy of Pediatrics (AAP) has repdigtstated their
support for developmental surveillance as an ingdrimeans to identify infants
with one or more developmental delays (King et2010). Because it engages the
parent or other family members in collecting datawlthe infant’'s growth and
development, it can produce the added benefit oberaging more frequent
parent/child interactions that stimulate and enleahe infant’s development (Rydz,
et al., 2005). Talking with parents about theiraimfs progress also gives the primary
health care provider a better picture of what taeept understands about his or her
infant’s development and provides an opening farsty relevant and useful
information and advice. These conversations cakeniaeasier for the parent to spot
problems earlier and feel more at ease in bringiotgntial problems to the
physician’s or nurse’s attention.

Even though most primary care providers perform some type of developmental
surveillance, recent studies have found that clinical impressions are naeatlific
effective in assessing possible developmental delays. For example, Miarksnall,
Clark & Newman (2009) found that when pediatricians relied on developmental
impression to identify infants who should be referred for early intervention sgrthes
made referrals for 9.5% of the pre-term infants whose parents brought thent-childe
visits or other reasons while full-term infants were referred aeaofdi.6%. When they
used a validated screening instrument, the percentage of preterm infants who were
referred for early intervention services rose to 26.2% and the rate fomfarmtsi

climbed to 8.1%.
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While the benefits of developmental surveillance are well-understood, making it
routine part of contact with infants and families faces some significanictédsstahe
obstacle identified most frequently involves time. Time constraints around am affit
may not allow the health care provider to spend the time necessary to conduct
surveillance observations and interviews; especially if the physician oriaurse
responding to health concerns perceived as more urgent by the Jatamton (2000
cited in Rydz, et al., 2005) reported that many pediatric practices had shorteoed offi
visits to an average of 12 minutes, limiting the health care provider'syabiltonduct a
comprehensive developmental surveillance. A later study by Merline, Olsoruind C
(2009) found that the length of pediatric visits for patients of all ages had wnctuall
increased 14% from 1994 (14.2 min) to 2006 (16.4 min), but visits for children 0 to 5
were the shortest, averaging 14.6 minutes. They cite the increased expefdatidrat
providers will do during an office visit as a possible source of the widely-helegsion
that pediatric visits are too short for conducting developmental surveillance guiar re
basis.

To be truly effective, developmental surveillance must be conducted over time so
physicians and nurses are able to construct a long-term picture of thesinfant’
development. In a highly mobile society, it is not uncommon for an infant to be seen by
several different health care providers in different practices oveothisecof the first
three years of life. Even if records are shared across thesegsatte firsthand
knowledge that is so important in tracking potential developmental delays is lost. In
addition, the effectiveness of developmental surveillance is dependent on the health ca

provider's own expertise and experience. Without adequate training and study of
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developmental and family issues the physician or nurse may not be fully dveartyo
markers of developmental delay or they may not understand how to communicate with
culturally diverse families and therefore, miss out on important informatiootha

family members can provide (Rydz, et al., 2005).

Developmental Screeningevelopmental screening is a different strategy
from developmental surveillance, but both resuléanly identification of infants and
children with current or potential developmentalays. Rydz et al. (2005) describe
developmental screening as “the process of proalgtiesting whole populations of
children to identify those at high risk of clinicalsignificant but, as yet, unsuspected
deviations or delay from normality.” Although thessreenings do not produce a
definitive diagnosis of specific developmental dsladevelopmental screening can
identify infants who require more in-depth assesdmdime use of standardized tools
as a routine part of each well-child or other odfiasits can serve to remind health
care providers to allocate time to developmenteteiging. As stated earlier,
developmental screening increases the percentagetifpre-term and term infants
who are referred for evaluation for early interventservices when compared with
referrals based only on clinical impressions (MaHs-Small, Clark & Newman
2009).

Examples of Developmental Screening Instruments.

Most developmental screening instruments have itdvasare that address
each of these five domains (Black, 2004).

Personal-SocialMeasures behaviors children demonstrate during &pic

social interactions. These include commonplaceradtions with adults, the
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expression of feelings or affect, behaviors thaiaate the child’s self-image, how
the child interacts with other children and behasviosed to cope with a range of
circumstances.

Adaptive: Self-help skills such as those behaviors that enable the child to become
increasingly more independent in daily living tasks such as feeding,dyesxi
personal toileting needs. This domain also includes task-related skilteftbat the
child’s ability to attend to specific stimuli for increasingly longerqes of time, to
assume personal responsibility for his or her actions, and to start some puractsaty
and follow through appropriately until completion.

Motor: Measured behaviors include muscle control, coordination, crawling or
walking, fine muscle and perceptual motor skills. This domain includes diffetexahti
measures of gross motor development, i.e., use of large muscles, observations of
movement and control and fine motor development such as hand and finger skills; and
hand-eye coordination.

Communication:Measures the child’s ability to understand and use language to
communicate for a range of daily living purposes. Behaviors measured includeld'e
receptive and expressive communication of information, thoughts and ideas through
verbal and nonverbal means.

Cognitive: Measureskills and abilities that are cognitive rather than physical in
nature. Abilities measured include perceptual discrimination, memory and reasoni
Tasks for older children may include comparison among objects based on physical
features, sequencing events, grouping and sorting similar objects and idgntifyin

similarities and differences among objects based on shared attributes.
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As Hess and Marshall (2009) found in their review of screening practices in
Hillsborough County, there are many widely-used developmental screening tools
Several of the most commonly used instruments are described here.

Parents’ Evaluation of Developmental Status: PEDS consists of two open-ended
guestions and eight yes/no questions. It can be administered in approximately f
minutes through an interview approach but parents can complete it independently. It is
chosen by many busy practices because it can be completed by a parent wihietovai
see the doctor or even at home before a well-child visit.

PEDS was first utilized in 1997. It has been found to correctly identify 4% t
79% of those infants and children who actually have a developmental delay and can
identify those who do not have a developmental delay 70% to 80% of the time. It can be
used with ages zero to eight years to detect developmental delays andia¢havi
problems and is appropriate across all levels of parental education, socioecdatusic s
and parenting experience (Hamilton, 2006).

The PEDS produces a risk rating of low, medium or high. Children at high risk
should be referred for more comprehensive assessment; early validigssebrted by
Glascoe (1997) found approximately 70% of infants who scored in the high risk range
were found to have disabilities or substantial delays upon further evaluatitore@lat
medium risk should also be recommended for further screening, as approximately 30%
were found to have disabilities or substantial delays.

Age and Stages Questionnaires: The ASQ series (which was originaliy as
the Infant Monitoring Questionnaires) was developed by Bricker, Squmesoleagues

at the University of Oregon (Bricker & Squires, 1999). Like the PEDS, it isra us
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friendly screening tool that utilizes parents’ reporting of concerns andgis3ie
guestions are written at a fourth- to sixth-grade reading level, mdlangassible to
most parents. Parents can typically complete the 30 items in 10 to 20 minuitesaand
be scored in less than 5 minutes (Hamilton, 2006).

The ASQ is a series of 19 age-specific questionnaires that screemunoaton,
gross motor, fine motor, problem-solving, and personal adaptive skills. It pass/&il
score for each domain. The ASQ is appropriate for infants as young as four arahths
children as old as five years. It was normed on 2,008 children from diverse eithnic a
socioeconomic backgrounds, including children from Spanish speaking families. Its
sensitivity is in the moderate to high range (0.70-0.90). Specificity is also reotiera
high (0.76—0.91). It provides a cutoff score in each of five domains of development.
Infants scoring below that cutoff score should be recommended for furtheateva

Battelle Developmental Inventory Screening Tool, 2nd editibime BDI-ST is a
directly administered tool. It is designed to screen personal-satagpitiee, motor,
communication, and cognitive development. Like the ASQ, it results in passéfisaks
but it adds an age equivalent. It can be modified for children with special needs and is
appropriate for ages birth to 95 months. Administration requires from 10 to 15 minutes
for infants up to 3 years old and can require 20 to 30 minutes for children older than 3
years.

The 2" edition was normed on 2,500 children. The norm group was structured so
that its demographic information was in line with the 2000 US Census data. Additional
bias reviews were performed to adjust for gender and ethnicity concerns.alt ha

sensitivity rating in the moderate to high range (0.72-0.93) and specificity ofC(088)—
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which places it in the moderate range. It uses a quantitative scatedrsad five
domains. These are compared with established cutoffs to determine the meéatfai
Bayley Infant Neurodevelopmental Screen : The BINS is another directly
administered tool comprised of a series of six item sets that screen hasiogieal
functions, receptive functions such as visual, auditory and tactile input, expressive
functions such as oral, fine and gross motor skills and cognitive processesgynk ass
risk category (low, moderate, high risk) based on the results of set of itdraBayley
requires about ten minutes to administer and can be used with infants as young as three
months and as old as 24 months. Norming was done on a group of approximately 1,700
children, as with the ASQ, the norming group was selected to match the 2000 US Census.
Measures of sensitivity place it in the moderate range (0.75-0.86) and stye@fiogs
are also in the moderate range (0.75-0.86).
Brigance Screens-Il: The Brigance is also a directly administed composed
of a series of nine forms screening articulation, expressive and redaptivege, gross
motor, fine motor, general knowledge and personal social skills as well asagiesrac
skills when these are relevant. It is valid for use with infants from birth to 23moht
age using the parents’ reported observations. The overall acceptable range ofrtise is bi
to 90 months. It takes from 10 to 15 minutes to administer. The Brigance Il was normed
on 1,156 children from 29 clinical sites in 21 states. It has a reported sensitivigy i
moderate range (0.70-0.80) with an identical range of specificity: Resatsparted
on a criterion-based scale and no normative data are presented.
Child Development Inventory: The CDI is a parent-completed questionnaire that

measures the child’s social skills, development of self-help skills, grodsandotor
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development as well as language and general development skills. The scuitsgme
developmental quotients and age equivalents for different developmental dorhaars. |

be used with children 18 months up to six years of age. It is much longer than the other
instruments described here; with 300 items and a range of 30 to 50 minutes to complete.
There are some concerns about the norming group since it included a significhat num

of children from a homogeneous area south of St. Paul, MN. It has reported sgmsitivit
the moderate to high range (0.80-1.0) and slightly higher overall specificity-009&3.

The Status of Developmental Screening.

Reports to Congress on the implementation of IDEA Part C show consistent
levels of participation just above 2% of infants in the United States (IDEAdata.org
2007). Sices (2007) cites multiple studies that confirm about 10% of infants and children
are identified with some form of developmental delay by the time they are sdeol
The gap between these estimates creates a sense of urgency for hephlbvdaes to
employ appropriate screening instruments to supplement developmental sureilfanc
address this gap, the American Academy of Pediatrics (AAP) issued an updatgd pol
statement on developmental surveillance and screening for children from birtRA® 3 (
2006). Their recommendations included three points: 1) conduct developmental
surveillance at all well child visits, 2) conduct structured developmentdrsags using
a standardized instrument at 9, 18, and 24 or 30 months of age and 3) refer infants judged
to be at risk for developmental delays for more in-depth developmental and medical
evaluations so that eligible infants could begin receiving early-intervergrgices
promptly.

King et al. (2010) conducted a large-scale study to assess the extent to which

pediatric practices were able to implement the AAP recommendations féopieeatal
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screening and referrals. Nearly all of the practices who partidipatbe study selected
parent-completed screening instruments, primarily as a time-saving elppooa

collecting observational data. Participating practices reportechgtgemore than 85%

of infants they saw at the AAP’s recommended ages (9, 18, and 24 or 30 months). They
indicated this was doable if they divided up the responsibilities among the psactice’
staff. Despite these efforts at making the process as efficient dlsi@osgmny practices
struggled when things were busier than usual and when they experienced a turnover in
staff. A majority of practices reported difficulty or unwillingness to adbetaree of the
AAP’s recommendations: 1) to conduct a 30-month visit in addition to the more typical
9, 12 and 24 month visits; 2) to administer a standardized screening when their
surveillance suggested a potential concern; and 3) to submit simultaneodsr&de
medical specialists and local early intervention services programs. lIOkarg et al.
reported practices had referred only 61% of infants who failed screenings. Many
practices also struggled to track their referrals to determine if pdodotsed through

with obtaining an evaluation.

The Benefits of Access to Early Intervention Services

The following sections of this literature review elwin much detail on the
implications of pre-term birth. This lengthy reviésvnecessary for two reasons.
First, a significant proportion of the infants imetdataset were born with a
gestational age of less than 37 weeks (3,047 o088 or 28.5%; including 82%
of the NICU babies). Second, this detailed reviewderscores the importance of
prompt access to early intervention services fose¢hafants. Seeing clearly the
challenges they face and the deficits with whichythegin life, the urgency of

ensuring high quality interventions at the earltgsie possible becomes more
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evident. There is a window of opportunity for pegrh infants; and while they may
not catch up with their full-term age mates, prongdprompt access to the services
they need can make a significant difference in thteoos that will be open to them
as they progress through school and into adulthood.

For the period of 1985 to 1988, 9.7% of live births to resident mothers in the
United States involved gestation less than 37 weeks (Adams, et al., 2009). By 2004,
12.5% of all live births in the United States were born preterm (Kalia, Yisgt,
Brumberg, Pici, & Kase, 2009). According to the National Vital StatiRegsort, (2005)
the rate of very preterm births was stable from 1990 through 2003, but larger numbers of
moderately-preterm infants accounted for the increased rate of pretdrs tir fact,
moderately-preterm infants now make up over 70% of all preterm births in thelUnite
States each year (Davidoff, et al., 2006).

Health Outcomes for Very Preterm InfantSurvival rates for very preterm
infants have trended upward since the mid-1980se increased survival rate for
this population has been “attributed to the comdia#ects of an increase in assisted
ventilation at delivery, surfactant therapy and plolysincreased use of antenatal
steroid therapy” (Hack and Fanaroff, 2000, p. 10A%.this trend was investigated
more thoroughly, concerns arose over the outcommsifay infants whose survival
would have been doubtful just a few years earliadid& Fanaroff, 2000; Hoekstra,
Ferrara, Couser, Payne & Connett, 2004; Hintz, Kiekdohr, Poole & Higgins,

2005).
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These concerns and their potential consequences exg@ressed clearly in a
review of outcomes for infants of less than 25 vae@A by (Hintz, Kendrick, Vohr,
Poole & Higgins, 2005, p. 1645-6).

If resuscitation and technical interventions arecgssful in saving the lives

of the most premature infants but have no measerafiéct on long-term

outcomes, increasing numbers of disabled, formemynature infants will
result, affecting the resources of family, schoals] society. Furthermore, if
major in-hospital morbidities, some of which haweh linked with adverse
neurosensory and cognitive findings are more comarnang these high-risk
infants, then outcomes may in fact be getting worse

It is at first counterintuitive that medical intemtions that increase survival
for very preterm infants would contribute to incredsncidence rates of serious
health problems, but when considered in light & ¢istablished finding that these
health concerns are inversely related to gestatiagaland birth weight, this
unintended outcome appears logical. Hack and Béing2000) confirmed that this
relationship between morbidities of prematurity @yedtational age extends to very
preterm infants through an extensive review ofvatd studies published during the
1990’s. Their review showed that survival ratesr@@ased with GA for very preterm
infants. The studies they reviewed also showednaistent trend for decreasing

morbidities as GA increased. (See Table 4.)
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Table 4.0utcomes of Very Preterm Infants by Gestational Age

Finding Range of Percentages Reported by GA
23 Weeks 24 Weeks 25 Weeks
Survival 21035 17 to 62 35t0 72
Chronic lung disease 57 to 86 33to 89 16to 71
Severe cerebral ultrasound abnormality 10 to 83 9to 64 7 to 22
Severe disability " 34 (Noted) 22 to 45 12 to 35

Compiled from Hack, M. and Fanaroff, A. (2000)

Note 1 Severe disability was defined as subnormal cognitive function, CP, blindness
and/or deafness.

Note 2.These data were reported in a single study, therefore, a single percattiage
than a range was reported here.

Health Outcomes for Moderately-preterm Infan#n increasing number of
studies indicate many of those infants who do nagtre@rly intervention screening
criteria initially because they are moderately-pretemmnave a birth weight between
1,500 and 2,500 grams, are eventually discoverdvte a developmental delay or
gualifying condition prior to age 3. One such studglia et al. (2009) found no
significant difference in the rate at which modetgtpreterm and very preterm
infants qualified for early intervention serviceftea controlling for comorbidities
such as the 5-minute Apgar score, receipt of caéféor apnea of prematurity,
bronchopulmonary dysplasia, respiratory distress syndr@nd length of stay. The
researchers concluded “that late-preterm infardshdirged from the NICU are at
risk for developmental delays and should be screémedelays after hospital
discharge” (p. 808). It is important to note tha infants in the moderately-preterm
group and some in the very preterm infants grouplévaot have qualified for

referral to the Early Steps Program at birth dua borth weight that exceeds the

program’s upper birth weight limit. The mean bivtkight of the moderately-
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preterm group was 2,192 grams (range = 1,808 to&2¢gbams.) The very preterm
group had a mean birth weight of 1,114 grams (ran@d0 to 1,484 grams).

Complications of Moderately-preterm InfantBetrini et al. (2009) conducted
a large-scale study of 142,735 infants born in NemihCalifornia of which 0.4%
were very preterm and 5.3% were classified as moelgrareterm. They found
moderately-preterm infants were three times mdwelyito be diagnosed with
cerebral palsy when compared with term infants. iflcedence of developmental
delay or mental retardation was almost twice as fogimoderately-preterm infants
as for term infants (15.6 per 1,000 compared top@r11,000 for term infants).
Similarly, nearly twice as many moderately-preternamg experienced seizures
compared to term infants (2.3 per 1,000 versup&r21,000). In their conclusion;
Petrini et al. (2009, p. 175) state that “our résslggest that late preterm infants
could benefit from neurological assessment andgpsteven developmental
intervention. The large and growing number of lateterm infants substantiates the
importance of understanding the implications ofrgwedditional gestational week
for the developing child.”

Engle et al. (2007) found that in the first 30 daydife, moderately-preterm
infants are more likely to be readmitted to the hiadpvith jaundice, feeding
difficulties, dehydration and suspected sepsis.rRoaischarge from the hospital at
birth, “late-preterm infants are more likely tham aerm infants to be diagnosed with
temperature instability, hypoglycemia, respiratory rdis$, apnea, jaundice, or

feeding difficulties” (Engle et al., 2007, p. 1395)
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Moderately-preterm Infants and Term Infants: Imgaot Similarities and
Implications for Referral Process Improvemenithe lack of a widespread
understanding of the risk of developmental delaysiaderately-preterm infants may
reflect the belief that moderately-preterm infardgspecially those with a gestational
age greater than or equal to 35 weeks) can bededars term infants. This
assumption may contribute to lower referral ratedalayed referrals for
moderately-preterm infants. Marks, Hix-Small, &land Newman (2009) studied
referral patterns at a large multi-site pediatnaqtice in Oregon and found that
when physicians and nurse practitioners relied ahgtac developmental
impression, only 9.5% of the moderately-preterm itdahey treated received
referrals to early intervention services. Followthg implementation of a universal,
periodic Ages & Stages Questionnaire (ASQ) scregmaimd surveillance system,
referral rates for moderately-preterm infants rws26.2%. A much smaller increase
was observed in referral rates for full-term infanPrior to the use of the ASQ, the
referral rate for full-term infants was 5.1%. Whée ASQ was used for screening
all infants, that rate increased to 8.1%.

According to Kalia et al. (2009, p. 807) these ékpreterm infants are often
admitted to the newborn nursery and treated as itgfiants. They are not thought to
be at greater risk than term infants for future roaldor developmental disabilities.”
However, recent research has revealed that modipqateterm infants differ from
term infants on a range of health concerns (Wanhgl.e2004). These concerns
include hypoglycemia, respiratory complications, aprieading difficulties,

prolonged hospital stays, and requiring readmissaatiime hospital after discharge.
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The study’s authors suggest these stressful comgitimay contribute to poor
developmental outcomes for these infants.

Another important factor that contributes to deyashental delays found in
many premature infants is the extent to which boeimelopment has progressed at
birth. Childs et al. (2001) produced a simple gupisystem to assess cerebral
maturation in preterm infants using four developtaéparameters to produce a
single maturation score. They examined the braegies of 134 healthy premature
infants across a range of gestational ages froo 23 weeks. Their findings
revealed that 21.5% of brain maturity took placesssn the 38 week and the £1
week and that 38.5% of brain maturation occurredrahe 35th week. (See Figure
2) While their study involved postnatal measurenddrirain maturation, their

results give a view into the timing of brain devaieent prior to birth.

Brain Maturation by GA
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Figure 2 Brain Maturation by Gestational Age
Data from Childs, Ramenghi, Cornette, Tanner, Arthur, Martinez and Levene (2001).

Note.TMS is a composite of four parameters of brain growth.
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Pietz et al. (2004) conducted a prospective lomgt®llow-up study of 70
carefully selected low-risk, low birth weight chitdr who had presented no
neurological impairment at birth. They followed $lkeeinfants from birth to school-
age and compared physical growth and cognitive pexdoce in language
development, visual perception, visual-motor ingggm and fine motor skills to a
matched control group of 50 term infants with nokimath weight. The infants in
the low birth weight sample were sorted into thsabgroups by birth weight: 1,000
to 1,499 grams, 1,500 to 1,999 grams and 2,0004@®92grams.

Data collected at the end of their study (when thigexts were
approximately seven years old) revealed that theapmychological profile of the
low-risk moderately-preterm children differed sifjoantly from that of the control
children. The statistical difference between tve groups was attributed to a higher
proportion of moderately-preterm children with mperhance between one and two
standard deviations below the mean, particularlyarbal skills. The differences
between the moderately-preterm group and the cbgtoup were highly significant
(p > .001) on two of the three sub-tests of verbaligbas well as on the sum of the
verbal tests.

Interestingly, very few of the children in either gpperformed more than
two standard deviations below the mean (one off#fldieen in the 2,000 to 2,499
gram group and one of 50 in the control group.)adidition, a large proportion of the
moderately-preterm children achieved normal lewélserformance in all tested
domains. Pietz et al. (2004, p. 141) concluded ttinee differences between preterm

and control observed in our study cannot be atteitbud the inclusion of a small
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group of children with a substantial handicap kaiher represent a subtle shift of
preterm’s test results to the lower part of thenmalrdistribution.”

Pietz et al. (2004) summed up the implicationsheifirt findings with this
recommendation:

Since even preterm infants with low risk and albsteight of 2000 to 2499
grams performed worse at 7 years in some domainsafiticular verbal skills),

all preterm infants should be included in a scregmrogram to detect
developmental abnormalities. Also those who shaly subtle impairment
during the early years of life should be followedestst until early school age.
Early diagnosis of deficits will enable caretakeydegin treatment in time
before the children start school. Considering thersmous costs of in-house
hospital care for preterm infants, the relativelgxpensive follow-up care should
be mandatory, and it should include also low-ridlaimts. (p. 142)

A Dutch study comparing moderately-preterm infaot$erm infants on a
range of school-related measures found that 7.7%efmoderately-preterm children
were enrolled in special education programs congptrenly 2.8% of their age
mates from the general population (van Baar, VesnKaots, de Kleine & Soons,
2009). Moderately-preterm children in their studyoaattended regular education
schools were retained for a second year in the gaade at a rate over twice as high
as the children from the term group (8.8% versu%]9This difference was
statistically significant* = 9.45;p <01).

The two groups of children in van Baar et al. (20880 differed on several

data points collected through a survey of parentstaachers. Their teachers
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reported greater attention deficits among the matedy-preterm group. The
teachers’ perceptions were supported by the restiistest designed to measure
sustained attention. The test administered byekearchers showed that
moderately-preterm children required more timedmplete a series of tasks when
compared to the performance of the term group.s@&hesults “showed a group
difference in sustained attention to the disadvgataf the moderately preterm
children, adjusted for maternal education” (van Baaal., 2009, p. 253).

Several studies cited in this paper have pointesirtolar deficits in preterm
infants who receive early intervention services #mase who may not be screened
for developmental delays because they weigh slighttye than the birth weight
cutoff point included in the Early Steps Prograngilility criteria. These
similarities argue for the extension of screeniagdarly intervention services to the
heavier low birth weight infants. An additionabament for providing screening
babies born weighing between 1,200 and 2,500 grarmind in a follow-up study
of the Infant Health and Development Program (Ma®@ick et al, 2006). IHDP was
a large-scale program of early intervention servetesight sites in states as diverse
as New Jersey and Arkansas. The program provide#lw&ome visits for the first
year and bi-weekly visits in the second and thirdrge@nce participating infants
reached 12 months of age, they were provided dailg&itbnal experiences at a
local center until they turned three. Participamiseived intensive pediatric follow-
up care and support groups were provided for thaients.

The McCormick study was designed to determine ifrionpments in

cognitive and behavioral development documentgaragram participants at ages
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five and eight would persist through adolescentke original program (IHDP)
divided participants into two birth weight categesi heavier low birth weight
(HLBW, 2,001-2,499 grams) and lighter low birth gt (LLBW; <2,000 grams.)
McCormick et al. (2006) found no significant diférces in outcomes for infants in
the intervention group and the control group whaemMeorn weighing less than 2,000
grams. However, for infants in the heavier lowtlbonweight group (HLBW),
statistically significant gaing(= .01) were made in reading and math achievement
scores. Additional differences were found in faebthe HLBW group on the self-
reporting of risky behaviors as measured by the Y®&uk Behavior Surveillance
System and full scale 1Q score on the Wechsler Aldbted Scale of Intelligence.
These differences were statistically significantt &duthe .05 and .07 levels,
respectively.

The authors note that participants in the LLBW greudid demonstrate gains
from the intervention initially as documented by #atence of almost seven points
in IQ scores at age three compared to the contml However, this difference
was no longer present by the time a second IQ sgaseobtained at age five. The
level of participation was identified as a possitaetor because those participants in
the LLBW group who attended the daily center acgtmore than 400 days out of a
possible 500 days during the intervention periodmeaned a slight edge over the
control group on IQ scores.

Summary
When referral processes related to early intervardgervices are evaluated,

the data collected and the analysis conducted tygit@tus on 1) the validity of the
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outcomes of the process (to what extent are thmlmeferrals accurate in terms of
identifying valid health and developmental issu@3)the identification of
undesirable delays in moving from one step to andthéhe process (how long do
eligible infants and families wait for the nextgt@ the process) and 3) the overall
effectiveness of the process in identifying at fislants and young children (what
percentage of those who are likely to be at-riskensstually identified by the
process).

Problem areas in various referral processes haee tvaced back to
unnecessarily complex process designs, inadequattagenental surveillance and
reliance on developmental impression rather thdidated screening instruments
(even though such instruments are readily accesaiilehave been used effectively
by busy practices and service providers). Theselgmolareas can result in delayed
access to early intervention services for infants families.

The serious health and developmental implicatidngre-term birth and the
increasing frequency of pre-term birth in the Uni&tdtes underscore the need for
comprehensive developmental screening of evenliealppearing infants who were
only moderately pre-term as well as a referral predbat is accessible, effective and
efficient. If the referral process allows for exsere delays in accessing needed
services, the outcomes for infants who experieredays will likely be poorer than
they would have received if services had been pexvigromptly.

The findings of this literature review informed taealuation of the Early

Steps Program referral process as it is implemeintétilisborough County, Florida
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so that the evaluation focused on aspects of tteereg process that determine

prompt access to necessary services for eligibnisfand families.
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Chapter 3 Methodology/Design of the Study
How was the Referral Process Assessed?

To evaluate the extent to which the Early Steps referral process prpwichest
access to early intervention services for eligible infants and theilidanthis study
assessed the outcomes produced by this process in terms of the ageaharefehe
length of the wait from the date of referral to the date an Individual F&ueilices Plan
or IFSP is completed. Age at referral is a measure of how long it taltes thie Early
Steps referral process for a developmental delay or condition that migo laa
developmental delay to be identified and the infant referred to Early Steps lieatmra
The length of time from the date of the initial referral to the date an IFSPated
provides a measure of the delay infants and families experience in Waitsgyvices to
begin following referral.

These two measures represent points within the referral process whesamelay
access to services occur and can be quantified through the data avaifalleefiearly
Steps Program database. Potential sources of any delays that aesldetede
identified by examining the association between a range of factorsiablearand these
two measures. When the likely sources of delayed access are identified,
recommendations for improving prompt access can be made more precisely.

What Data was Collected and How was it Analyzed?
Outcome data analyzed for this study was obtained from the Florida Department

of Health. The department is responsible for oversight of the Early Steps $2atetiah
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is housed in a secure system at the University of Florida Maternal Chilthtdedl
Education Research and Data Center (UF-MCHERDC). Upon approval of thelmesearc
proposal, an application was submitted to the Institutional Review Board of the
University of South Florida and to the Florida Department of Health. These &ipplca
detailed the specific uses of the data and the data format needed. Res@attieeUF-
MCHERDC removed identifying information from the dataset and provided only the
information that was necessary to complete the analysis.

As stated earlier, these data represent demographic and referral dditanfants
referred to the Hillsborough County Early Steps Programs between January 1, 2006 and
December 31, 2009. The data exist in a spreadsheet that includes 10,688 records. These
data were originally collected on the Early Steps Demographic Form. Timsdased
statewide as an intake form. It contains fields for a wide range of demogaaphic
program information and incorporates information from parent interviews asswell a
other sources such as hospital or physician records, where available.

Variables that were analyzed to determine possible sources of delaymit pro
access included the following:

Referral date

Referral source

Age at referral in months
Reason for referral

Eligibility determination (reveals results of the Early Steps evialat

o gk w DN PE

Barrier codes (identifies possible reasons for delays in completing an
IFSP)
Initial IFSP date

8. Age in months at exit

~

9. Reason for exit
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10. Gestational age
11. Maternal education
12.Gender

13.Race

14.County of birth
15.Medicaid eligibility

Research Questions and Hypotheses

The overarching research question was: What barriers to prompt access can be

identified within the Early Steps referral proce3$s question follows from the

hypothesis: If differences exist in key outcomes of the Early Stepsalgieocess (i.e.,
age at referral and the duration of wait between referral and IFSP deeal)pvhen
analyzed by referral source and other relevant variables, then these ditenesy
reveal points within the process where improvements in prompt access migatée m

Two additional tiers of more narrowly-focused research questions wereargcess
to obtain the answer to the broader question. These questions direct the analysis at key
points within the referral process where delays may occur.

1) What factors are associated with age at referral to the Early Steps
Program?

Answering this question involved creating a dichotomous variable to represent
age at referral (those in the upper quartile in terms of age at referral vainthioséower
guartiles) and using Chi—square tests of association to determine if alatEEs@Xits
between age at referral as a categorical outcome and referrad,s@ason for referral or

any of the other factors listed in the previous section.
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2) What factors are associated with the length of time from referral to the

Early Steps Program to the completion of the IFSP?

This question was answered by using a dichotomous variable to represent the
length of time from referral to IFSP (one group comprised of those who had an IFSP
completed within the state’s requirement of 45 days from referral and the seoapd gr
made up of those who waited longer than 45 days for an IFSP to be completed). Chi-
square tests of association were used to determine if an associatidreexésn the
length of time from referral to IFSP as a categorical outcome andalefeurce, reason
for referral or any of the other variables drawn from the Early Stepsgtaphic form.

Quantitative Analysis

Prior to answering the research questions, the adtacted from the Early
Steps Program were cleaned and made ready for apgepnalysis. Summaries of
each original variable (referral date, referrale@y age at referral, reason for
referral, eligibility determination, barrier codesitial IFSP date, age at exit, reason
for exit, gestational age, maternal education, gendice, county of birth and
Medicaid eligibility) were generated. Categoricaliables, which included all of
the above except for age at referral, age at exltgestational age, were summarized
in contingency tables stratified by gender. Ageed¢mral, age at exit and gestational
age were summarized by median and interquartileerdoegause they were
determined by Shapiro—Wilk’s test to be not normadlilstributed. All statistical
analyses were performed through STATA version 9.

A list of the variables that were analyzed appeatsw. An asterisk
identifies variables that are required fields oe Barly Steps demographic form.
Most of the categorical variables were collapsed mmsmaller number of categories.
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Where an explanation is needed, the rationalehisrdategorization is included

below the description of the categories.
Variable 1:Referral Source*

A) Physician

B) NICU

C) Community Agency/Provider
D) Self/Family

E) Other

Referral source categories were created by analyhemgercentage of
referrals made by each source. Physicians, NICU, stafnmunity agency or service
provider staff and family members made 78.4% ofefiérrals made during the study
period. The percentage of referrals from eacthe$é four sources is relatively
equal (physicians made the most at 21.7%; commugiyney/provider staff made
the fewest at 15.6%). All other referral sourcesaanted for only 21.6% of
referrals made, with none of the “other” sourcekimg more than 6.2% of the total

referrals made during the study period.

Variable 2:Ageat referral in months (the original data are in days)*

Age at referral will be collapsed by recalculating the deden days to months. This
change aligns the data with how most studies report data on tlableai.e., in months
rather than in days.

Variable 3:Reason for Referral*

A) DD Speech,
B) DD at Risk,
C) DD Behavior,
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D) DD Gross Motor

E) EC Sensory Unspecified,
F) EC Genetic/Metabolic,
G) EC Neurological,

H) EC Hearing, and

[) Other

This variable will be divided into 9 categoriesfdnts who were identified as
having a delay in one of four DD domains, those Wwhd an established condition
that might lead to a developmental delay in onéoaf domains and those who were

in other categories, not DD and not EC.
Variable 4:Eligibility Deter mination

A) DD Speech,

B) DD at Risk,

C) DD Behavior,

D) DD Gross Motor

E) EC Sensory Unspecified,
F) EC Genetic/Metabolic,
G) EC Neurological,

H) EC Hearing, and

[) Other

The same categories used for referral reason wilised for eligibility

determination for consistency and to make potewcbahparisons possible.
Variable 5:Barrier Codes

A) Child/Family Issues

B) ES Capacity/Provider Issues

C) No Show/Unsuccessful Contact
D) Re-referred
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Child and family issues were grouped to form a catedpecause these
reasons are closely related; likewise, issues ayigom the Early Steps Program
itself or service providers were combined becaddée similarity in the roles of
these groups. A third category was created by coimfpicodes that reflect a loss of
contact with the family. Those infants who wereeéerred comprise the last

category of barrier codes.
Variable 6:Agein monthsat exit
Variable 7:Reason for exit

A) Attempts to contact unsuccessful
B) Part B eligible, exiting Part C

C) Not eligible for ES services

D) Part B eligibility not determined
E) All other reasons

The data revealed that four categories of reasonexit accounted for the

majority (82%) of all records. All other reasonsrevgrouped into one category.
Variable 8:Gestational Age*

e Extremely Preterm - Less than 28 weeks
e Very Pre-term (28-32)

e Moderately Preterm (33-36)

e Term (37-42

Variable 9:Maternal Education*

A) Grade 1-8

B) Grade 9-12

C) HS Graduate

D) Partial College (2 year, 3 year, partial)

E) Bachelor’s

55



F) Graduate (post master's and masters and PhD)
G) Unknown

This variable was categorized logically, making itistions among mothers
who finished middle school (but not high schoadhpde who graduated from high
school, those with some college education, those @drned a bachelor’'s degree and

those who had completed some level of graduateysatithe time they gave birth.
Variable 10:Gender*

A) Male
B) Female

Variable 11:Race*

A) White

B) Black

C) Hispanic

D) Other (includes Asian and Native Am)
E) Unknown

Variable 12:County of Birth

A) Hillsborough
B) Polk

C) Pasco

D) Manatee

E) Other

The full dataset included infants born in 33 ofrida’s 67 counties.
However, the number of infants from outside the W&sntral Florida area was
typically less than 10 per county. The great majaségne from the four counties
used as individual categories, with over 7,000haf 10,688 records indicating the

infant was born in Hillsborough County.
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Variable 13:Medicaid Eligibility

A) Yes
B) No
In addressing the first research question, theanévariable was age at

referral. Records were categorized into 2 groupiits in the upper quartile of age
at referral vs. those in the lower quartiles) asgigned values of 0 or 1. Chi—-square
tests of association were used to determine ifsso@ation exists between age at
referral as a categorical outcome defined aboverafedral source as well as reasons
for referral. In order to fully explore this outcemall other variables were analyzed
to determine if an association exists.

Categorical variables such as eligibility determioiat barrier codes,
gestational age, maternal education, gender, ceaty of birth and Medicaid
eligibility were each examined for association watle at referral using the Chi—
square test of association. A Wilcoxon Rank—Sush ¢cemparing the age at exit (in
months) for the upper quartile of children basedage at referral to the age at exit
for all others was conducted to determine if agexit was associated with age at
referral. This test was selected because thewdata determined not to be normally
distributed.

In order to quantify associations identified througk Chi-square tests,
factors found to have a significant associationemgsed to first build single
predictor logistic regression models to calculatede odds ratios. Then, multi-
predictor models were built using both forward s&ten and backward stepwise
selection. This ‘full’ model, i.e. the model comaig all the explored covariates, was

compared to at least one other multi—predictor rho@ecause the analysis was
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interested particularly in referral source, a madeluding referral source, adjusting
for reason for referral, was compared in the analysidetermine the most
parsimonious model.

A similar approach was used to address the secss®hrch question. Time
to IFSP was analyzed by creating two categoriesnisfavho received services
within 45 days of referral vs. those who waited lenthan 45 days to begin services.
The 45-day time constraint was selected to matetctheria in the Early Steps
Program Handbook.

It is important to note that the data collectedtloa time to IFSP contained
many blank fields. If the Early Steps assessmentmeta finding that the child is
not eligible for early intervention services, onhetinitial sections of the IFSP are
completed. In these cases, the parent is giveopg of the completed sections and
counseled on options that are available. No da@ntered in the initial IFSP date
field. Thus the records with no IFSP date belamgnhfants who were evaluated, but
found to be ineligible for services through Earkgss. Such records were excluded
from further analysis. It was assumed that the raem behind any other missing
data was unrelated to any of the factors being erdland as such was treated as
random.

Then, a Chi—square test of association was usdétermine if time to IFSP
as a categorical outcome defined above and refeoustice, as well as reasons for
referral were associated. In order to fully expltris outcome, other factors were

also examined to determine if an association exists
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Categorical variables such as eligibility determioat barrier codes, reason
for exit, gestational age, maternal education, gendice, county of birth and
Medicaid eligibility were each examined for assaoiatwith time to IFSP using the
Chi—square test of association. A Wilcoxon RanknS3ast was conducted to
determine an association between age at exit amelto IFSP.

As described for question 1, a similar analysisuargify any associations
identified was conducted with the aim of findingetimost parsimonious model which
can be interpreted.

The process of identifying possible sources of delay involved the application of
common statistical analyses and expert judgment. Therefore, the vdiithey o
identification of sources of delay rests on the integrity of the originalastatahe ability
of the researcher to interpret the output of the statistical analysis.

Summary

The search for aspects of the Early Steps Progrémraé process that can be
modified to improve prompt access to early interimnservices involved an
exploration of the outcome data produced by therraf@rocess. There are multiple
points within the process where delays might ocAs.examples, a pediatrician
might adopt a “wait and see” approach relative tmacern expressed by a parent or
an insufficient number of service providers may tesua longer wait for infants
who need those specific services. The availabla deovide two sets of data points
that reveal a range of wait-time durations. Thase“age at referral” and “wait for

IFSP.”
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These data points have significant variation. Age at referral varied fram ze
(date of referral = date of birth) to 35.7 months (an infant who was within a few akeks
the upper age limit for Part C). Wait for IFSP has a slightly narrcaveye, but one that
still seems quite a bit wider than might be expected, particularly indighe state’s
expectation that infants and families have a completed IFSP 45 days fefted.relThe
longest wait for an IFSP was 1,033 days or approximately 34 months. The shottest wali
was zero, meaning that the IFSP was created on the same day thewefemealde.

It is important to note that while the ranges are large for both measurelapfrd
access to services (Age at Referral and Time to IFSP); the numbdidateards for
each measure is not. All of the 10,688 records have a valid age at referral bkcduse a
the records have both a date of birth and date of referral. However, only 5,396 records
have valid dates for the creation of the IFSP. Seventy-three records lr@Padalte that
was prior to the referral date and as such are likely to be the result of atactata
entry. In addition, there are 5,220 records that have no IFSP date. These recortds indica
the infant was evaluated, but found to be ineligible for services through Egi; Ste
Only records with a valid IFSP date were included in this phase of the datsisnaly

The research questions focused on identifying factors that are associated wit
delays in prompt access as measured by Age at Referral and Time toVi®Re such
associations were found, further analysis was conducted to quantify the a@sdcia
provide estimates of the influence of the variable on the delay. The reseaeththrase
analyses to target specific aspects of the referral processganiement and generate

recommendations for interventions and changes in the process that are intended to
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shorten the wait for referral and for the completion of an IFSP that alloargsrénd

families faster access to needed services.
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Chapter 4 Results
Summary of Purpose and Methodology

The purpose of this study was to determine the emcst of barriers to prompt
access to early intervention services in the EatépSreferral process so that efforts
to make the process more efficient and effectiveéldtte targeted more precisely.
Focusing the work of generating recommendationsugin this type of analysis
increases the likelihood the study’s recommendatwifigoroduce improved levels
of prompt access to early intervention servicesis,Tin turn, should help infants and
their families experience better outcomes and redbe costs of intervention
services required after the age of 3 because denedantal concerns were identified
and treated earlier.

The dataset included demographic and referral information for all infefetsed
to the Hillsborough County Early Steps Programs between January 1, 2006 and
December 31, 2009. These data wstoged at the University of Florida Maternal Child
Health and Education Research and Data Center. The Early Steps Demdgpaphia
statewide intake form, was used to collect information from parent intervielvsther
sources such as hospital or physician records. Data are entered on the &ormthie
coordinator employed and trained by Early Steps. Overall, the dataseteidd 0,688
records.

The dataset allowed the researcher to identify two measures of delagsss to
early intervention services: age at referral and the time fronrakfe the development

of an IFSP. The variabl&ge at Referralmeasures the time required within the Early
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Steps referral process for a developmental delay or condition that might lead t
developmental delay to be identified and the infant referred to Early Stepsifotia
assessment. The time from the date of the initial referral to the dd&&Rnd created,
Time to IFSPis a measure of the delay infants and families experience in waiting fo
services to begin following referral.

These two measures represent points within the referral process whesdlelay
access to services occur and can be quantified through the available dais vizee
detected in both measures. Potential sources of these delays were identified b
examining the association between a set of variables from the datasetsanvthe
measures. Once the strength of those associations had been determined, Bywetbese
drawn about how those delays occurred and recommendations for addressing them were
generated.

Findings
Descriptive StatisticsDescriptive statistics that provide preliminargights

into the dataset are summarized in tables 5 thr@®&igNumerical variables are
summarized in total and across gender in Tablé&tese variables were found to be
other than normally-distributed and hence are reggbby medians and interquartile
ranges. Findings of note relative to gender ineltlte disproportionate number of
males in the study population (61.9%) and the défifee in age at referral (females
were almost 8 months younger at referral).

The Early Steps Program serves infants age 0 to 3, but the dataset included a
number of outliers in terms of age. There were 1,320 infants who had an agelattexit
was greater than 36 months and 6 of the total 10,688 records included an age kt referra

greater than 36 months. It is likely that the 6 with an age at referradigtieanh 36
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months were data entry errors. However, the infants who appear to have remained in the
program beyond their third birthday are more likely to be cases in which it wasdleem

important to continue to provide services beyond the cutoff age.

Table 5.Summary Statistics across Gender

Variable N Minimum Maximum Median IQR
Age at Referral (in months) 10,688 0 49.8 17.6 23.4
Male 6,617 0 37.2 19.6 22.2
Female 4,071 0 49.8 11.8 23.0
Age at Exit (in months) 9,645 0.03 51.7 29.0 22.4
Male 6,015 0.07 46.8 31.5 18.5
Female 3,630 0.03 51.7 24.4 26.0
missing 1043
Gestational Age (in weeks) 10,688 20 45 40 4
Male 6,617 20 45 40 4
Female 4,071 22 45 40 6
Time to IFSP* (in days) 5,395 0 1,048 43 48
Male 3,538 0 1,048 42 42
Female 1,857 0 1,015 44 58

*Includes NICU babies

Four referral sources accounted for almost 80%efreferrals to the Early
Steps Program during the study period; while theofl® referral sources made from
0.4% to 6.17% of the referrals. Therefore, aleredl sources other than the four
most common were collapsed into one category. &@Bkesrces are identified, along
with the number and percentage of the total refemeade by each source, in Table

6.
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Table 6.Most Common Referral Sources, Number and Percentage of Referrals

Number of Referrals Percentage of Total

Referral Source :
Made Referrals in Sample

Physician 2,322 21.7%
NICU 2,215 20.7%
Self/Family 2,150 20.1%
Community 0
Agency/Provider 1,671 15.6%
All Other Sources 2,330 21.8%
Totals 10,688 100.0%

Table 7 displays the breakdown of three key variabieferral source,
referral reason and eligibility determination) bynder. Two interesting
observations can be made concerning referral souteee is that the percentages of
referrals from the four categories that are madefupdividual sources are roughly
equal to the percentage referred from all othersmsicombined (approximately
20%). Also, there is little variation within easburce in terms of gender (males and
females are referred at approximately the samelyatach source) except for
referrals from the NICU. The difference in theerat which female infants are
referred from the NICU compared to male infantsasmewhat larger than might be
expected.

Thirty-eight percent (4,067) of the records in tlaaget were missing data on
the eligibility determination code. This data wassing from the Early Steps
Demographic form if an infant failed to meet theg#ility criteria or if the field was
left blank. (Eligibility Determination is not a raged field.) Of those that were
coded for eligibility, 50.7% were referred to thergeéSteps Program with the

referral reason of DD At Risk; a “catch-all” categased when no specific
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diagnosis of developmental delay is made at the threferral. However, the most
common eligibility determination code was DD Speét8.2%). For all of the
referral reasons except DD Speech and DD At Ris& {tvo most frequently used
codes) there is little difference in referral rabefween male and female infants.
Females were more likely than males to be referoedD At Risk and males were
more likely to be referred for DD Speech. This eattsurfaced in eligibility
determination as well, with the higher rate for Bpeech for males appearing even

more pronounced in eligibility determination thanvis in referral reason.

Table 7. Referral Source, Referral Reason and Eligibility Determination by Gender

Variable Male Female Total

Referral Source

Physician 22.6% 20.2% 21.7%
NICU 17.3% 26.3% 20.7%
Self/Family 21.5% 17.9% 20.1%
Community Agency/Provider 16.9% 13.5% 15.6%
All Other Referral Sources  21.6% 22.1% 21.8%
N 6,617 4,071 10,688
Referral Reason

DD Speech 26.4% 17.1% 22.9%
DD At Risk 48.3% 54.4% 50.7%

DD Unspecified 0.0% 0.0% 0.0%

DD Behavior 1.7% 1.1% 1.5%

DD Gross Motor 3.2% 4.7% 3.8%

EC Sensory Unspecified. 0.0% 0.0% 0.0%

EC Genetic/Metabolic 1.3% 2.1% 1.6%

EC Neurological 0.9% 1.4% 1.1%

EC Hearing 1.1% 1.4% 1.2%

All Other Referral Reasons  17.0% 17.7% 17.3%
N 6,617 4,071 10,688

Eligibility Determination

DD Speech 31.1% 19.7% 26.8%

DD At Risk 12.2% 15.0% 13.2%

DD Unspecified 0.0% 0.0% 0.0%

DD Behavior 1.0% 0.7% 0.9%
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Variable Male Female Total

DD Gross Motor 3.9% 5.1% 4.4%
EC Sensory Unspecified. 0.0% 0.0% 0.0%
EC Genetic/Metabolic 1.7% 3.0% 2.2%
EC Neurological 1.5% 2.6% 1.9%
EC Hearing 1.1% 1.4% 1.2%
All Other Eligibility Codes 10.9% 11.3% 10.5%
Missing 36.6% 12.2% 11.4%
N 6,617 4,071 10,688

Not surprisingly, the distribution of barrier codeas similar for male and
female infants, including the 5,767 records thatemmissing barrier code
information. The majority of the infants were ddied as full-term or at least 37
weeks gestation (these data were parent-repomtéaternal education was largely

recorded as “unknown” (57.3%), but 14.1% had conealénigh school.

Table 8. Barrier Codes, Reason for Exit, Gestational Age and Maternal Education by
Gender

Variable Male Female Total
Barrier Codes
Child/Family Issues  24.5% 27.9% 25.8%
ES Capacity/Provider Issues  3.5% 3.4% 3.5%
No Show/Unsuccessful Contact 10.6% 10.2% 10.5%
Re-referred 6.3% 6.3% 6.3%
Missing 55.1% 52.1% 54.0%
N 6,617 4,071 10,688
Reason for Exit
Attempts to Contact Unsuccessful 15.2% 18.3% 16.4%
Part B Eligible, Exiting C 19.2% 12.7% 16.7%
Not ES Eligible 17.9% 20.1% 18.7%
Part B Not Determined  11.1% 7.3% 9.6%
Other 27.6% 30.8% 28.8%
Missing 9.1% 10.8% 9.8%
N 6,617 4,071 10,688
Gestational Age (in weeks)
<28 4.2% 7.1% 5.3%
28 - 32 10.5% 15.1% 12.2%
33-36 10.5% 11.7% 11.0%
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Variable Male Female Total
37+ 74.8% 66.1% 71.5%
N 6,617 4,071 10,688
Maternal Education
Grades 1-8 3.3% 3.5% 3.4%
Grades 9 -12 4.7% 5.9% 5.1%
High School Graduate  14.4% 13.5% 14.1%
Partial College 9.4% 8.8% 9.2%
Bachelor's Degree  8.1% 7.0% 7.7%
Graduate Work 3.5% 2.9% 3.3%
Unknown 56.6% 58.3% 57.3%
N 6,617 4,071 10,688

Medicaid status was active for almost 60% of thererstudy population;

however, the distribution across gender showsghslmbalance with 62.1% of

females and 57.9% of males having active Medictatus. Two-thirds of infants

(66.6%) who were referred for early interventionvsees in the Hillsborough

County Early Steps catchment area were born in Hilklsbbgh County.

Table 9. Race, County of Birth and Medicaid Status by Gender

Variable Male Female Total
Race
Black 15.0% 17.2% 15.9%
White 44.2% 41.3% 43.1%
Hispanic 23.2% 22.4% 22.9%
Other 3.0% 3.2% 3.1%
Unknown 14.6% 15.8% 15.1%
N 6,617 4,071 10,688
County of Birth
Hillsborough 67.9% 64.5% 66.6%
Polk 25.5% 28.4% 26.6%
Pasco 1.2% 1.6% 1.4%
Manatee 2.4% 2.3% 2.4%
All Other Counties 3.0% 3.2% 3.1%
N 6,617 4,071 10,688
Medicaid Active?
NO 42.1% 37.9% 40.5%
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Variable Male Female Total

YES 57.9% 62.1% 59.5%
N 6,617 4,071 10,688

Statistical Analysis

The initial phase of data analysis focused on retequestion 1. What
factors are associated with age at referral tod8ay Steps Program? The 10,688
records within the dataset were assigned to one@fgroups; Group A, which
included infants who were in the upper quartiléerms of age at referral, and Group
B, infants who were in the lower three quartilesagé at referral. The Rank Sums
test found significant differences between Groupsn8l B on each of three

variables: Age at Exit, Gestational Age and TirméRSP.

Table 10. Rank Sums test for Age at Exit, Gestational Age and Time to IFSP

Variable N Min Max Median IQR p - value

Age at Exit

(months) Al 9645 0.03 51.7 29.0 224
Group A 2,661 26.3 51.7 35.9 3.2 < 0.001
Group B 6,984 0.0 41.8 21.6 26.9 '
Missing 1,043

Gestational Age 10,688 20 45 400 4.0

(weeks) All
Group A 2,666 23 45 40.0 0.0 <0.001
Group B 8,022 20 45 39.0 7.0

Time to IFSP

(days) Al 5,395 0 1,048 43.0 48.0
Group A 1,433 0 258 37.0 27.0 < 0.001

Group B 3,962 0 1,048 45.0 67.0

The results of Pearson's chi-square tests of associfor each categorical
variable with age at referral are summarized inl@sald1 through 13. These results

reveal an association between each of the variardsage at referral. This
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association for all variables, with the exceptidriviedicaid status and Maternal

Education, was significant at the 0.001 level.

Table 11.Chi-square Tests of Association for Referral Source, Referral Reason and
Eligibility Determination for Groups A and B

Variable Group A Group B Total

Referral Source ***

Physician 19.0% 22.6% 21.7%

NICU 0.3% 27.5% 20.7%

Self/Family 28.2% 17.4% 20.1%

Community Agency/Provider 24.3% 12.8% 15.6%
All Other Referral Sources 28.2% 19.7% 21.8%
N 2,666 8,022 10,688

Referral Reason ***

DD Speech 41.3% 16.8% 22.9%

DD At Risk 35.8% 55.6% 50.7%

DD Unspecified 0.0% 0.0% 0.0%

DD Behavior 2.7% 1.1% 1.5%

DD Gross Motor 0.8% 4.8% 3.8%

EC Sensory Unspecified. 0.0% 0.0% 0.0%

EC Genetic/Metabolic 0.7% 1.9% 1.6%

EC Neurological 0.4% 1.3% 1.1%

EC Hearing 0.3% 1.6% 1.2%
All Other Referral Reasons 18.0% 17.0% 17.3%
N 2,666 8,022 10,688

Eligibility Determination ***

DD Speech 40.5% 22.2% 26.8%

DD At Risk 3.8% 16.3% 13.2%

DD Unspecified 0.0% 0.0% 0.0%

DD Behavior 1.5% 0.7% 0.9%

DD Gross Motor 0.3% 5.7% 4.4%

EC Sensory Unspecified. 0.0% 0.0% 0.0%

EC Genetic/Metabolic 0.6% 2.7% 2.2%

EC Neurological 0.3% 2.4% 1.9%

EC Hearing 0.3% 1.5% 1.2%
All Other Eligibility Codes 11.1% 11.5% 11.4%
Missing 41.7% 36.8% 38.1%
N 2,666 8,022 10,688

Note * - p < 0.05; ** - p < 0.01; ** - p <0.001
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Table 12. Chi-square Tests of Association for Barrier Codes, Reason for Exit,
Gestational Age and Maternal Education for Groups A and B

Variable Group A Group B Total
Barrier Codes ***
Child/Family Issues 14.8% 29.4% 25.8%
ES Capacity/Provider Issues  3.4% 3.5% 3.5%
No Show/Unsuccessful Contact 10.7% 10.4% 10.5%
Re-referred 1.8% 7.8% 6.3%
Missing 69.3% 48.9% 54.0%
N 2,666 8,022 10,688
Reason for Exit ***
Attempts to Contact Unsuccessful 12.4% 17.7% 16.4%
Part B Eligible, Exiting C 32.4% 11.5% 16.7%
Not ES Eligible 21.7% 17.7% 18.7%
Part B Not Determined 15.5% 7.7% 9.6%
Other 17.8% 32.5% 28.8%
Missing 0.2% 12.9% 9.8%
N 2,666 8,022 10,688
Gestational Age (weeks) ***
<28 0.6% 6.9% 5.3%
28 - 32 1.5% 15.8% 12.2%
33-36 6.0% 12.7% 11.0%
37+ 92.0% 64.7% 71.5%
N 2,666 8,022 10,688
Maternal Education **
Grades 1-8 3.4% 3.4% 3.4%
Grades 9 - 12 4.3% 5.4% 5.1%
High School Graduate  14.5% 13.9% 14.1%
Partial College 11.3% 8.5% 9.2%
Bachelor's Degree 7.2% 7.8% 7.7%
Graduate Work 3.2% 3.3% 3.3%
Unknown 56.1% 57.7% 57.3%
N 2,666 8,022 10,688

Note * - p < 0.05; ** - p < 0.01; ** - p <0.001
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Table 13. Chi-square Tests of Association for Gender, Race, County of Birth and
Medicaid Status for Groups A and B

Variable Group A Group B Total
Gender ***
Male 70.3% 59.1% 61.9%
Female 29.7% 40.9% 38.1%
N 2,666 8,022 10,688
Race ***
Black 14.1% 16.4% 15.9%
White 39.9% 44.1% 43.1%
Hispanic 24.8% 22.3% 22.9%
Other 3.5% 2.9% 3.1%
Unknown 17.7% 14.2% 15.1%
N 2,666 8,022 10,688
County ***
Hillsborough 72.2% 64.8% 66.6%
Polk 23.8% 27.5% 26.6%
Pasco 0.5% 1.7% 1.4%
Manatee 2.0% 2.5% 2.4%
All Other Counties 1.5% 3.6% 3.1%
N 2,666 8,022 10,688
Medicaid Active *
NO 42.4% 39.8% 40.5%
YES 57.6% 60.2% 59.5%
N 2,666 8,022 10,688

Note * - p < 0.05; ** - p < 0.01; ** - p <0.001

Single predictor logistic regression models were built to calculate theusitexdi]
odds ratios for each variable of interest to quantify the associations found through the
Chi-square tests. Tables 14 through 17 summarize the results of theseaegnesils.
Not surprisingly, being older at exit was associated with increased otdsgfolder at
referral. The Early Steps Program serves infants 0 to 3 years of adreegeidre, infants
who are closer to their third birthday when they are referred to the progedikedy to

be older at exit.
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Gestational age is also associated with being older at referral. hoaditonal
week in gestational age, a child had 23% increased odds of being among the upper
quartile of age at referral (i.e., being in group A). One possible explanation for this
finding is that infants who are full-term typically have fewer of the headhcerns
associated with premature birth and so, developmental delays or other relevant conditions

may appear later for these infants.

Table 14. Unadjusted Odds Ratios: Age at Exit, Gestational Age and Time to IFSP

Group Avs. B Odds Ratio P - value [95% Conf. Interval]
Age at Exit (months) 1.22 <0.001 1.20 1.23
Gestational Age (weeks) 1.23 <0.001 1.21 1.25

Time to IFSP (days) 0.99 < 0.001 0.99 0.99

Also not surprising is the fact that being referred from the NICU compatad wi
being referred by a physician was associated with decreased odds afltdema
referral (i.e., decreased odds of being in group A). Infants referred from@hein
Groups A and B (for all referral reasons) had a mean age at referrdl leSgithan one
month compared to a mean age at referral of 16.4 months for all referralssource
including the NICU. While children referred from Community Agency/Progider
Self/Family and Other Sources were almost twice as likely to be in grdolder at
referral) as were children referred by Physicians.

All referral reasons with the exception of DD Behavior, were associated wi
reduced odds of being older at referral when compared with DD Speech, while being
referred for DD Behavior was associated with slightly increased odds of didargat

referral when compared with DD Speech, although this result was not significant
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Table 15.Unadjusted Odds Ratios: Referral Source, Referral Reason and Eligibility
Determination

Group Avs. B Odds Ratio P - value [95% Conf. Interval]
Referral Source - (reference - physician)
NICU 0.01 <0.001 0.01 0.03
CAP 1.93 <0.001 1.69 2.20
Self/Family 2.27 <0.001 1.98 2.61
Other 1.71 <0.001 1.50 1.95
Referral Reason - (reference DD Speech)
DD At Risk 0.26 <0.001 0.24 0.29
DD Behavior 1.03 0.879 0.74 1.41
DD Gross Motor 0.07 < 0.001 0.04 0.10
EC Genetic/Metabolic 0.15 <0.001 0.09 0.24
EC Neurological 0.12 <0.001 0.06 0.22
EC Hearing 0.08 <0.001 0.04 0.16
Other 0.43 <0.001 0.38 0.49
Eligibility Determination - (reference DD Speech)
DD At Risk 0.13 <0.001 0.10 0.16
DD Behavior 1.17 0.458 0.77 1.78
DD Gross Motor 0.03 < 0.001 0.02 0.06
EC Sensory Unspecified 1.65 0.723 0.10 26.43
EC Genetic/Metabolic 0.11 <0.001 0.07 0.19
EC Neurological 0.07 < 0.001 0.03 0.14
EC Hearing 0.10 <0.001 0.04 0.21
Other 0.53 <0.001 0.45 0.61

Three categories of barrier codes were compared to the barrier code &hilg/F
Issues in terms of association with age at referral. Infants andefamtho were coded
with either ES Capacity/Provider Issues or No Show/Unsuccessful Contacahvist
twice as likely to be older at referral when compared to those whose indicated barr
code was Child/Family Issues. The reverse is true for infants who wazd as Re —
referred when compared to those with Child/Family Issues. That is,Srdadéd as Re-

referred were only half as likely to be older at referral as those witd/Edamily Issues.
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Older gestational age was also associated with older age atlrefdth@mugh maternal
education did show a significant association with age at referral; the unadjusted odds
ratios did not produce any significant ratios.

Table 16. Unadjusted Odds Ratios: Barrier Codes, Reasons for Exit, Gestational Age
and Maternal Education

Group Avs. B Odds Ratio P - value [95% Conf. Interval]
Barrier Codes - (reference - Child/Family Issues)
ES Capacity/Provider Issues  1.93 < 0.001 1.48 2.50
No Show/Unsuccessful Contact 2.04 <0.001 1.72 2.43
Re - Referral 0.47 <0.001 0.34 0.64
Reasons for Exit - (reference - Attempts to Contact Unsuccessful)
Part B Eligible, Exiting Part C 4.04 <0.001 3.47 4.70
Not Eligible For ES 1.74 < 0.001 1.50 2.04
Part B Eligibility Not Determined. 2.86 < 0.001 241 3.40
Other Reasons  0.78 0.002 0.67 0.91
Gestational Age (weeks) - (reference 37+ weeks)
< 28 weeks 0.06 <0.001 0.03 0.10
28 - 32 0.06 <0.001 0.05 0.09
33-36 0.33 <0.001 0.28 0.40
Maternal Education - (reference - Grades 1 - 8)
Grades 9 - 12 0.78 0.124 0.57 1.07
High School Graduate 1.02 0.869 0.78 1.33
Partial College 1.30 0.057 0.99 1.71
Bachelor's Degree 0.91 0.512 0.68 1.21
Graduate 0.96 0.794 0.68 1.34
Unknown 0.95 0.712 0.75 1.22

Females had reduced odds of being in the oldertidpiat referral. There was
no significant difference in the odds of being aldereferral for White children
when compared to Black children. However, Hispaotber and unknown races
were more likely than their Black counterparts toolaer at referral. Children from
all other counties were less likely to be olderederral than children from
Hillsborough County, possibly indicating that distans not a barrier to prompt

access. Medicaid status also was able to predetageferral. Children whose
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Medicaid status was active were less likely to lskeoat referral than those with an

inactive Medicaid status.

Table 17.Unadjusted Odds Ratios: Gender, Race, County of Birth and Medicaid Status

Group Avs. B Odds Ratio P - value [95% Conf. Interval]
Gender
Females vs. Males 0.61 <0.001 0.56 0.67
Race - (reference - Black)
White 1.05 0.456 0.92 1.20
Hispanic 1.29 0.001 1.12 1.49
Other 1.37 0.021 1.05 1.79
Unknown 1.44 <0.001 1.23 1.69
County - (reference - Hillsborough)
Polk 0.78 <0.001 0.70 0.86
Pasco 0.28 < 0.001 0.16 0.49
Manatee 0.70 0.025 0.51 0.96
other 0.39 <0.001 0.28 0.54
Medicaid
Active vs. Inactive 0.90 0.017 0.82 0.98

Multivariable Model 1/Age at Referral (All Predigt¥ariables). A logistic
regression model was built using all of the prealictariables (Multivariable Model
1). The summary of these results are shown in Bab8through 20. Quite
interestingly, in the presence of other variablestgtional age, maternal education,
gender, race, county of birth and Medicaid statusew® longer able to significantly

predict age at referral.
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Table 18. Adjusted Odds Ratios: Referral Source, Referral Reason and Eligibility
Determination

Group Avs. B Odds Ratio P - value [95% Conf. Interval]
Referral Source - (reference - Physician)
NICU 0.11 0.001 0.03 0.41
Community Agency/Provider  1.80 0.001 1.27 2.57
Self/Family 2.68 <0.001 1.86 3.86
Other 2.36 <0.001 1.66 3.36
Referral Reason - (reference DD Speech)
DD At Risk 1.01 0.958 0.75 1.36
DD Behavior 0.40 0.07 0.15 1.08
DD Gross Motor 0.11 0.005 0.02 0.51
EC Genetic/Metabolic 0.67 0.52 0.20 2.26
EC Neurological 0.75 0.827 0.06 9.79
EC Hearing 0.17 0.132 0.02 1.69
Other 0.58 0.005 0.39 0.84
Eligibility Determination - (reference DD Speech)
DD At Risk 0.78 0.287 0.49 1.24
DD Behavior 1.24 0.619 0.53 2.94
DD Gross Motor 0.03 0.001 0.00 0.25
EC Genetic/Metabolic 0.38 0.09 0.12 1.16
EC Neurological 0.15 0.041 0.02 0.93
EC Hearing 0.09 0.033 0.01 0.83
Other 1.02 0.891 0.73 1.44

*Adjusted for referral source, referral reason, eligibility deieation, barrier codes, age at exit,
reason for exit, gestational age, maternal education, gender, race, culiMgdicaid status.

Table 19. Adjusted Odds Ratios: Barrier Codes, Reasons for Exit, Gestational Age and
Maternal Education

Group Avs. B Odds Ratio P -value [95% Conf. Interval]
Barrier Codes - (reference - Child/Family Issues)
ES Capacity/Provider Issues 0.62 0.01 0.43 0.89
No Show/Unsuccessful Contact 1.31 0.105 0.95 1.81
Re - Referral 0.24 <0.001 0.16 0.36
Age at Exit
Each Additional Month 1.39 <0.001 1.29 1.51
Reasons for Exit - (reference - Attempt to Contact Unsuccessful)
Part B Eligible, Exiting Part C 0.84 0.546 0.49 1.46
Not Eligible For ES 4.33 < 0.001 1.94 9.65
Part B Eligibility Not Determined 0.57 0.052 0.32 1.00
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Group Avs. B Odds Ratio P -value [95% Conf. Interval]

Other Reasons 0.50 0.017 0.28 0.88

Gestational Age (weeks) - (reference 37+ weeks)
< 28 weeks 0.46 0.003 0.28 0.76
28 -32 0.54 0.123 0.25 1.18
33-36 0.46 0.243 0.12 1.70

Maternal Education - (reference - Grades 1 - 8)

Grades 9 - 12 1.05 0.9 0.50 2.20
High School Graduate  0.97 0.934 0.50 1.90
Partial College 0.84 0.624 0.42 1.69
Bachelor's Degree  0.47 0.06 0.22 1.03
Graduate 0.50 0.145 0.19 1.27
Unknown 0.93 0.825 0.50 1.74

* Adjusted for referral source, referral reason, eligibility deiaation, barrier codes, age at exit,
reason for exit, gestational age, maternal education, gender, race, culiMgdicaid status.

Table 20. Adjusted Odds Ratios: Gender, Race, County of Birth and Medicaid Status

Group Avs. B Odds Ratio P - value [95% Conf. Interval]
Gender
Females vs. Males 1.13 0.38 0.86 1.50
Race - (reference - Black)
White 1.12 0.564 0.76 1.64
Hispanic 0.81 0.303 0.55 1.21
Other 1.45 0.261 0.76 2.79
Unknown 0.89 0.634 0.56 1.42
County - (reference - Hillsborough)
Polk 1.01 0.964 0.74 1.37
Pasco 1.00 0.999 0.04 28.03
Manatee 8.43 0.378 0.07 963.27
Other 1.68 0.496 0.38 7.50
Medicaid
Active vs. Inactive 0.88 0.396 0.65 1.19

* Adjusted for referral source, referral reason, eligibility deiaation, barrier codes, age at exit,
reason for exit, gestational age, maternal education, gender, race, culiMgdicaid status.

Multivariable Model 2/Age at ReferralModel 2 was generated by backward
stepwise elimination using an entry p — value o08.@nd a removal p — value of

0.01. The model produced was not surprising asciuded the variables from model
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1 which predicted the outcome and removed thostedidanot. When all variables
were present, maternal education, gender, racentgai birth and Medicaid status
were no longer able to significantly predict ageedéerral and therefore, were not
included in Model 2.

Identifying those variables associated with being older at the timéeofalewith
a high level of confidence should provide clues to sources of delay in referrallyor ea
intervention services. Based on the results of Model 2, the variables with thesgreat
influence on age at referral were referral source, referral reasoey locades, age at exit,
reasons for exit and gestational age. Findings related to each of theskesaalang
with summary data in Tables 21 through 24, are presented below.

Referral Source.Table 21 displays the results of a logistic regi@s model
analysis of these referral sources using Physicidheaseference. These data show
that referrals from the NICU and those made by phgsewere more likely to be in
Group B (younger at referral) while referrals frole tother sources were more likely

to be in Group A.

Table 21. Likelihood of Referral Source Predicting Age at Referral

Adjusted* P -

Group Avs. B Odds Ratio  value* [95% Conf. Interval]
Referral Source - (reference - Physician)
NICU 0.11 0.001 0.03 0.41
Community Agency/Provider 1.80 0.001 1.27 2.57
Self/Family 2.68 <0.001 1.86 3.86
Other 2.36 < 0.001 1.66 3.36

* Adjusted for referral source, referral reason, eligibility deteation, barrier codes, age at exit,
reason for exit, gestational age. **(Entry P — value = 0.005, Removal lBe-=v8.010)

Newborns are transferred to the NICU because there is an immediate problem.

Because these developmental or other health concerns are recognized at bietdsor at
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prior to discharge, these infants are more likely to be referred fgrietavention
services within a short time after they are born. Therefore, it is logaiaiitese infants
would be younger at the time of referral. Infants referred by physiciaresalso more
likely to be younger at referral. This supports a conclusion that physicitins thie
study area are making referrals in a timely manner and thereforabatto more
prompt access to early intervention services.

Infants referred to Early Steps by Self/Family, Community Agenoyiger and
Other Sources were generally older at referral. There are bpussible explanations.
Some pediatricians take a “wait and watch” approach to signs of developaedatabr
to concerns expressed by parents or the pediatrician may miss eartg eygroblem.
This can leave parents less anxious about their concern since they have been given som
level of reassurance by the doctor or healthcare professional. In theBerstyzarents
or family members may wait to make a self-referral until developmerghlegms
become more pronounced or they hear an observation or opinion from a more
experienced parent or healthcare professional suggesting that a proglenmaeed
exist. Also, young babies are less likely to be seen by a Community Agencgé?rovi
such as the Early Childhood Council or a local daycare provider until there i/ dlgela
IS more obvious.

Referral Reason.Two referral reasons were associated with beldgroat
referral: DD Speech and DD At Risk. Because theettjpmental milestones for
speech are later than those of other referral regsbwas expected that concerns
that might result in referral for speech servicesild arise when the child was older

relative to concerns associated with other refeeakons such as gross motor
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development or hearing. That DD At Risk would lssaciated with a longer wait

for referral was at first counterintuitive becawskarge percentage (37.3%) of the
DD At Risk referrals in the dataset were made ftoeNICU. A closer look at age
at referral for infants from the entire study popida who were coded DD At Risk
revealed that infants referred with this code by NI§taff had a mean age at referral
of 21.6 days compared to a mean age of 549 dayfidsetcoded as DD At Risk by
all other sources. Thus, the basis for the infageaf this referral reason on age at
referral came exclusively from these other sourd@se possible explanation for this
finding is how referral sources other than the NIG4¢ the DD At Risk code. This
referral code is used when a general concern i#tiftkd; one that is likely to be less
severe or readily observable compared to reasortsasibearing impairment or
gross motor delays (reasons that were 6 to 8 tinme fikely to be used with
children who were younger at referral). Shevell jidaner, Rosenbaum and
Abrahamowicz (2001) conducted a study to searcipédterns of referral to
subspecialty clinics for young children with suspdatievelopmental delay and to
identify the factors prompting their referral. Refeg physicians were asked to rank
the following factors in order of importance in pipting referrals for specialty
evaluation of a child with an observable developtakdelay: age of the child,
severity of the delay, parental insistence, suspeetietbgy and provision of
rehabilitation services. They found that for théereng physicians in their study,
the major factor prompting referral was the seyeoitthe observed delay. This may
provide a partial explanation for the finding tlehildren referred with the referral

reason of DD At Risk were likely to be older at timae of referral compared to
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children with more specific diagnoses. If the redésources in the present study
adhere to the same pattern as those in the Shetvalll study, they may have been
more likely to wait longer to refer a child if thermcern was more general in nature
and DD At Risk was appropriate. Table 22 providdds ratios for membership in

Group A for each referral reason compared to DDeShe

Table 22. Likelihood of Referral Reason Predicting Age at Referral
Adjusted* P -

Group Avs. B Odds Ratio  value** [95% Conf. Interval]
Referral Reason - (reference — DD Speech)

DD At Risk 1.01 0.961 0.75 1.35

DD Behavior 0.42 0.083 0.15 1.12

DD Gross Motor 0.12 0.006 0.03 0.55

EC Genetic/Metabolic 0.67 0.508 0.20 2.20

EC Neurological 0.71 0.798 0.05 9.75

EC Hearing 0.16 0.114 0.02 1.55

Other 0.60 0.008 0.42 0.88

* Adjusted for referral source, referral reason, eligibility deteation, barrier codes, age at exit,
reason for exit, gestational age. **(Entry P — value = 0.005, Removal lBe-=8.010)

Barrier Codes. These codes represent reasons for delays in ctingplde
tasks necessary for developing an Individual Famégviges Plan or IFSP. As such,
they are important sources of information about godeslelays in accessing services
through the Early Steps Program. Two categoridsaofier codes predicted being
older at referral. These were Child/Family Issued Blo Show/Unsuccessful
Contact. Child/Family issues include things suclilasss, appointment conflicts
and transportation. Unreturned phone calls, disected phone or being unable to
locate the family are examples of No Show/Unsuceg<3bntact.

No studies were found that directly addressed the impact of behaviors associated

with the barrier codes of Child/Family Issues and No Show/UnsuccessfiddContthe

process of referral for early intervention services. However, much of whaebas
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studied relative to missing doctor or clinic appointments can be generalitedreddrral
process and therefore, may provide an explanation for this finding. For example, in a
study of patient perceptions of why clinic appointments are missed withoutimgtifie
provider, participants identified 3 types of issues: anxiety over the pogsibifieceiving
a negative diagnosis or prognosis, a perceived lack of respect from providandtaff
incomplete or inaccurate understanding of the scheduling system and the impact of
missing an appointment (Lacy, Paulman, Reuter & Lovejoy, 2004). Patients who were
interviewed for the Lacy et al. study mentioned logistical issudsasitransportation
and childcare, but did not identify these challenges as key reasons for missing
appointments. For these participants, making an appointment with the clinic was drive
by immediate symptoms and a desire to obtain treatment. At the same timefmany
them described experiencing anticipatory fear and anxiety about painfedjires and
getting bad news, i.e., fear of injections or a diagnosis of serious illndbg. wWhit time
for an appointment allowed for a lessening of the symptoms over time, manyppatsci
did not feel obligated to keep a scheduled appointment in part because they felt
disrespected when they were not scheduled for an appointment immediatetwplifig
the clinic. The effect of this feeling was compounded by participantsoliack
understanding of the scheduling system. Participants expressed the opinibe thatd
frequently overbooked and that the physicians and staff would actually be glad for t
“free time” provided by their failure to keep their appointment.

These same perceptions may arise in scheduling appointments necessary to
complete the referral process. That is, while parents may be very cahogane

possible developmental delays, they may experience considerable amgretyhat they
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might be told about their child’s development or what the proposed interventions might
entail. Also, if the appointment date is perceived as requiring a long wait, dregar
perception of the developmental concern might change and their sense of urgency

diminish, resulting in a loss of interest in keeping the appointment.

Table 23. Likelihood of IFSP Barrier Code Predicting Age at Referral

Group Avs. B Oﬁl?:{gslézctlio P -value [95% Conf. Interval]
Barrier Codes - (reference - Child/Family Issues)

ES Capacity/Provider Issues 0.60 0.005 0.42 0.86
No Show/Unsuccessful Contact 1.31 0.099 0.95 1.79
Re - Referral 0.25 <0.001 0.16 0.37

* Adjusted for referral source, referral reason, eligibility deiaation, barrier codes, age
at exit, reason for exit, gestational age. **(Entry P — value = 0.005, Reevahlue =
0.010)

Age at Exit. Age at exit was associated with age at referfdlis is somewhat
surprising since there is a cap on how old a ctéd be and still receive services
through Early Steps. Also, there is a significaifitedence in the length of time
children are served in the Early Steps Program batw&roups A and B. Children in
Group A have a median time in the program of 4.éths while those in Group B
are typically in the program for nearly a full year.

Reason for Exit.Reasons for exit are recorded as disposition £adéhe
Early Steps database. It is necessary to look glagehe formal definitions of these
disposition codes to correctly interpret the analpdithe various reasons for exit.

Attempts to Contact UnsuccessfulAll children under 3 with no IFSP and 3

consecutive unsuccessful attempts to locate the family or children wiesén |
who were inactive and reached the age of 3, or DEI only children with or without

an IFSP.
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Part B eligible, exiting Part € All children determined to be eligible for Part B
who exited (or will soon exit) Part C. This includes children who receiveBPart
services in conjunction with Head Start.

Not Eligible for ES Services All children determined to NOT meet Part C/DEI

Eligibility Criteria at initial evaluation or based on review of relevanitateral
information.

Part B eligibility not determined All children who reached their third birthday

and their Part B eligibility has not been determined. This category includes

children who were referred for Part B evaluation, but for whom the eligibility

determination has not yet been made or reported.

In Table 24, the Reason for Exit “Not eligible for ES” was more than four times
as likely to be used with infants who were older at the time of referral. Theese a
typically infants for whom a less severe concern exists and the refairaegwho may
have been using a “wait and watch” approach) has decided to refer the childyor Ear

Steps evaluation before the age limit of 3 years is reached.

Table 24. Likelihood of Reason for Exit Predicting Age at Referral

Adjusted* 95% Conf.
Group Avs. B Od:?ls Ratio |~ Value™ [ Interval]
Reasons for Exit - (reference - Attempt to Contact Unsuccessful)
Part B eligible, Exiting Part C 0.82 0.482 0.48 1.42
Not eligible for ES 4.24 <0.001 1.94 9.29
Part B Eligibility not Determined 0.54 0.033 0.31 0.95
Other Reasons 0.50 0.016 0.29 0.88
Gestational Age — (reference — 37+ weeks)
< 28 weeks 0.45 0.24 0.12 1.69
28-32 0.54 0.121 0.25 1.18
33-36 0.46 0.002 0.27 0.74

* Adjusted for referral source, referral reason, eligibility daiaation, barrier codes, age at exit,

reason for exit, gestational age. **(Entry P — value = 0.005, Removal lBe-v8.01)
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Non-Significant Variables

Several variables were associated with age at referral wherzedahya single
predictor model, but were not predictive of age at referral when other vanabite
added to the regression analysis. One of these variables was gender. ilx@script
statistics provide a picture of gender differences in age at referrakdmple, 70.3% of
the infants in Group A (older at referral) were male. In the broader pamyation, the
median age at referral for male infants was 19.6 months. This is an 8 month défferenc
compared to the median age of female infants (11.6 months). However, including other
variables in the analysis revealed that the odds of male and female infagts\ld&roup
A (those who were oldest at referral) were roughly equal. While the difference
gender composition of Groups A and B may be surprising to some, they do not contribute
significantly to age at referral and therefore, no recommendations wereate based
on gender.

Other variables that were not included in Model 2/Age at Referral were maternal
education, race, county of birth and Medicaid status. These variables were not able
significantly predict age at referral and therefore, were not includée imbst
parsimonious model.

Multivariable Model 3/Age at Referralln order to find a third and possibly
fourth multivariable model, forward selection, bdse Multivariable Model 1 (All
Variables) was used to determine the best modetddict age at referral. This was
done twice; first with an entry p — value of 0.00&u(tivariable Model 2) and again
at 0.001 (Multivariable Model 3). Using an entry Ralue of 0.005 produced the
same model as Multivariate Model 2. Model 3 had enstringent entry criteria (P =

0.001 vs. P = 0.005 in Model 2) and so the thirddedlexcluded the variable
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Eligibility Determination. Otherwise, it containglde same variables as Model 2.

The results of analyzing the data through Model 3eap in Tables 25 and 26.

Table 25. Likelihood of Referral Source and Referral Reason Predicting Age at Referral

Group A vs. B Adjusted_ *Odds P - [95% Conf.
Ratio value** Interval]
Referral Source - (reference - Physician)
NICU 0.10 <0.001 0.03 0.29
Communit
Agency/Providgr 1.85 <0.001 1.38 2.48
Self/Family 2.55 <0.001 1.88 3.44
Other 2.45 <0.001 1.84 3.26
Referral Reason - (reference DD Speech)
DD At Risk 0.91 0.409 0.72 1.14
DD Behavior 0.64 0.159 0.34 1.19
DD Gross Motor 0.09 <0.001 0.04 0.25
EC Genetic/Metabolic 0.31 0.004 0.14 0.70
EC Neurological 0.12 0.055 0.01 1.04
EC Hearing 0.03 0.001 0.00 0.25
Other 0.56 <0.001 0.42 0.76

* Adjusted for referral source, referral reason, barrier codes,tagt.aeason for exit,
gestational age. **(Entry P — value = 0.001)

Table 26. Likelihood of Barrier Codes, Age at Exit, Reason for Exit and Gestational Age
Predicting Age at Referral

Group A vs. B Adjusted_* Odds P - [95% Conf.
Ratio value** Interval]
Barrier Codes - (reference - child/family issues)
ES Capacity/Provider Issues 0.62 0.002 0.45 0.84
No Show/Unsuccessful 1.49 0.002 116 191
Contact
Re - Referral 0.18 <0.001 0.12 0.26
Age at Exit
Each Additional Month 1.42 <0.001 1.36 1.48
Reasons for Exit - (reference - attempt to contact unsuccessful)
Part B eligible, Exiting Part C 0.34 <0.001 0.23 0.49
Not eligible for ES 2.59 <0.001 1.73 3.88
Part B eligibility not
Determined 0.23 <0.001 0.15 0.34
Other Reasons 0.48 < 0.001 0.34 0.69
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Adjusted* Odds P - [95% Conf.

Group Avs. B Ratio value** Interval]

Gestational Age (weeks) - (reference 37+ weeks)

< 28 weeks 0.31 0.044 0.10 0.97
28 - 32 0.44 0.019 0.22 0.87
33 -36 0.50 0.001 0.33 0.75

* Adjusted for referral source, referral reason, barrier codes, agtateason for exit,

gestational age. **(Entry P — value = 0.001)

Time to IFSP

The second phase of the statistical analysis adeldegsearch question 2:
What factors are associated with the length of tiroen referral to the Early Steps
Program to the completion of the IFSP? All recardthe dataset with a
documented IFSP were assigned to one of two caegibased on the time from
referral to the development of an IFSP. Group @nprised of those who had an
IFSP completed within the state’s requirement otldys from referral and Group D
made up of those who waited longer than 45 daysifiol=SP to be completed.
Children who spent time in the NICU were excludeshi this analysis because the
initial developmental evaluation and IFSP were tgficnot completed until
approximately 2 months adjusted age or post dis@haildne rationale for this
planned delay in developing the IFSP was so theland family could settle in at
home and allow adequate time to obtain a bettacatibn of the child’s
development. The Early Steps Program has sincegehatinat process and currently,
NICU babies are referred to Early Steps at the ingischarge. However, because
this planned delay was in effect during the studyqekerthese infants were excluded

to avoid the attribution of this delay to problemsghan the referral process.
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The first step in investigating the impact of thedlictor variables on time to
IFSP was to apply the relevant tests of associathnildren in Group C were found
to be older at referral when compared to thosenou@ D (See Table 27). No other

differences reached the pre-determined level afiBgance.

Table 27. Results of Rank Sum test for Time to IFSP

Variable N min  max Median IQR p — value

Referral Age Al 4707 0 357 215 137

(months)
Group C 2,797 0.7 357 22.4 12.5 b < 0.001
Group D 1,910 0 34.5 20.0 15.8

Age at Exit Al 4021 14 468 360 17

(in months)
Group C 2424 14 41.4 36.0 21
GroupD 1597 27 468 360 1.1 P~ 0461
Missing 686

Gestational Age (in 4707 20 45 40 5

weeks) All
Group C 2797 23 45 40 2
GroupD 1910 20 45 40 o P=04313

Most of the categorical variables were associategd avlonger wait for
completion of the IFSP. The distribution of ratasong referral sources apparently
differed across levels of outcome 2. Approximatdyal rates of referrals were
attributed to Physicians and Community Agency/Prodader both groups C and D.
While the rates of referral differed across Gro@pand D for Self/Family referrals
and Other Sources. Self/Family referrals were nlikedy to be in Group C than in
Group D; while All Other Referral Sources were mbkely to be in Group D.

Reason for referral also displayed different ratesgroups C and D.
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Table 28. Results of Chi — square tests by Time to IFSP

Variable Group C Group D Total
Referral Source ***
Physician 28.0% 26.3% 27.3%
Self/Family 31.3% 22.3% 27.6%
Community Agency/Provider 21.4% 20.1% 20.9%
All Other Referral Sources 19.3% 31.4% 24.2%
N 2,797 1,910 4,707
Referral Reason***
DD Speech 34.7% 27.8% 31.9%
DD At Risk 35.6% 41.2% 37.9%
DD Unspecified 0.0% 0.0% 0.0%
DD Behavior 1.4% 1.9% 1.6%
DD Gross Motor 5.1% 5.2% 5.1%
EC Sensory Unspecified. 0.0% 0.0% 0.0%
EC Genetic/Metabolic 2.1% 2.7% 2.3%
EC Neurological 0.8% 1.0% 0.9%
EC Hearing 1.6% 2.6% 2.0%
Other 18.7% 17.6% 18.3%
N 2,797 1,910 4,707
Eligibility Determination***
DD Speech 56.9% 51.7% 54.8%
DD At Risk 4.8% 7.2% 5.8%
DD Unspecified 0.0% 0.0% 0.0%
DD Behavior 1.1% 2.1% 1.5%
DD Gross Motor 8.0% 7.5% 7.8%
EC Sensory Unspecified. 0.0% 0.1% 0.0%
EC Genetic/Metabolic 2.2% 3.8% 2.8%
EC Neurological 1.5% 1.9% 1.7%
EC Hearing 1.9% 2.8% 2.3%
Other 18.0% 18.1% 18.0%
Missing 5.7% 4.8% 5.3%
N 2,797 1,910 4,707

Note * - p < 0.05; ** - p < 0.01; ** - p <0.001
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Table 29. Results of Chi — square tests by Time to IFSP

Variable Group C Group D Total

Barrier Codes

Child/Family Issues 4.6% 41.7% 19.6%
ES Capacity/Provider Issues  1.6% 13.0% 6.2%
No Show/Unsuccessful Contact  2.5% 15.9% 7.9%
Re-referred 1.6% 14.8% 6.9%
Missing 89.8% 14.6% 59.3%
N 2,797 1,910 4,707
Reason for Exit
Attempts to Contact Unsuccessful ~ 3.8% 4.6% 4.1%
Part B eligible, Exiting C 36.7% 34.1% 35.7%
Not ES Eligible 1.1% 1.2% 1.1%
Part B not Determined 19.4% 20.7% 19.9%
Other 25.7% 23.0% 24.6%
Missing 13.3% 16.4% 14.6%
N 2,797 1,910 4,707
Gestational Age (weeks)*
<28 1.0% 1.2% 1.1%
28 - 32 3.2% 4.9% 3.9%
33-36 9.5% 9.1% 9.3%
37+ 86.2% 84.8% 85.6%
N 2,797 1,910 4,707
Maternal Education***
Grades 1 -8 3.6% 5.2% 4.2%
Grades 9 - 12 4.0% 7.0% 5.2%
High School Graduate 14.8% 15.9% 15.2%
Partial College 11.7% 11.0% 11.4%
Bachelor's Degree 11.9% 6.4% 9.7%
Graduate 4.5% 3.7% 4.2%
Unknown 49.5% 50.8% 50.0%
N 2,797 1,910 4,707

Note * - p < 0.05; ** - p < 0.01; ** - p < 0.001

There is no association between gender and TinlieSE. Also, Medicaid

status differed significantly for children in Grou@sand D.
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Table 30. Results of Chi — square tests by Time to IFSP

Variable Group C Group D Total
Gender
Male 68.8% 66.4% 67.8%
Female 31.2% 33.6% 32.2%
N 2,797 1,910 4,707
Race ***
Black 10.8% 15.7% 12.8%
White 49.7% 38.5% 45.2%
Hispanic 24.1% 27.4% 25.5%
Other 3.4% 3.6% 3.4%
Unknown 11.9% 14.9% 13.1%
N 2,797 1,910 4,707

County of Birth**

Hillsborough 73.2% 70.4% 72.0%
Polk 23.9% 27.8% 25.5%
Pasco 0.3% 0.3% 0.3%
Manatee 1.2% 0.3% 0.8%
Other 1.4% 1.2% 1.3%
N 2,797 1,910 4,707
Medicaid Active***
NO 44.7% 29.1% 38.3%
YES 55.3% 70.9% 61.7%
N 2,797 1,910 4,707

Note * - p < 0.05; ** - p < 0.01; ** - p <0.001

Logistic regression models were built to calculdie odds ratio of being in
Group C or D for each variable. These resultssaramarized in Tables 31 and 32.
This analysis determined that for each increasgea referral (in months), the
odds of being in Group C increased by 3%. In teom®ferral source, the analysis
shows that infants referred by Physicians and thdsewere Self/Family-referred
were equally likely to be in Group C (IFSP within days). While infants referred

by Community Agency/Providers were more likely to be&siroup C; those referred
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by Other Sources were less likely to be in Group € therefore, more likely to wait
more than 45 days for an IFSP.

When compared with children referred for DD Spedhbse referred for DD
At Risk, DD Behavior, EC Genetic/Metabolic or ECafimg all had lower odds of
receiving an IFSP within 45 days. When comparedh witildren determined eligible
for DD Speech, those eligibility codes for DD At RiD Behavior, EC
Genetic/Metabolic or EC Hearing each had lower cofd®ceiving IFSPs within 45
days. Children who had a gestational age of 28 w@&z2ks had decreased odds of
receiving IFSPs within 45 days when compared todcait who had a gestational age

of 37 weeks or more.

Table 31. Unadjusted Odds Ratios for Time to IFSP for Age at Referral, Referral Source
and Referral Reason

Group Cvs. D Odds P - value [95% Conf. Interval]
Age at referral 1.03 <0.001 1.02 1.04
Referral Source - (reference - Physician)
Community Agency/Provider 1.32 0.001 1.12 1.55
Self/Family ~ 1.00 0.987 0.84 1.19
Other  0.58 < 0.001 0.49 0.68
Referral Reason - (reference DD Speech)
DD At Risk  0.69 <0.001 0.60 0.80
DD Behavior  0.59 0.028 0.37 0.94
DD Gross Motor  0.78 0.075 0.59 1.03
EC Genetic/Metabolic 0.62 0.017 0.42 0.92
EC Neurological 0.63 0.136 0.34 1.16
EC Hearing 0.50 0.001 0.33 0.76
Other  0.85 0.068 0.72 1.01
Eligibility Determination - (reference DD Speech)
DD At Risk 0.60 <0.001 0.47 0.77
DD Behavior 0.45 0.001 0.28 0.73
DD Gross Motor 0.97 0.755 0.77 1.21
EC Sensory Unspecified0.62 0.736 0.04 9.93
EC Genetic/Metabolic 0.52 <0.001 0.37 0.73
EC Neurological 0.70 0.126 0.45 1.10
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Group Cvs. D Odds P - value [95% Conf. Interval]

EC Hearing 0.62 0.016 0.42 0.92
Other 0.90 0.214 0.77 1.06

As expected, there are no gender differences eigpect to time to IFSP.
Maternal education, however, did have an effecthi® outcome. With increased
maternal education children had increased odd®wigoin Group C (i.e., of getting
an IFSP within 45 days). Also mothers whose edoaalistatus was unknown were
more likely than mothers who reported completingd&sal — 8 to have children in
group C.

Table 32. Unadjusted Odds Ratios for Time to IFSP for Gestational Age, Maternal
Education and Gender

Group Cvs. D Odds P - value [95% Conf. Interval]
Gestational Age (weeks) - (reference 37+ weeks)
<28 1.03 0.802 0.84 1.25
28-32 0.64 0.003 0.48 0.86
33-36 0.85 0.553 0.49 1.47
Maternal Education - (reference - grades 1 - 8)
Grades9-12 0.84 0.347 0.58 1.21
High School Graduate 1.36 0.053 1.00 1.87
Partial College 1.56 0.007 1.13 2.17
Bachelor's Degree 2.70 <0.001 1.91 3.81
Graduate 1.81 0.004 1.21 2.71
Unknown 1.43 0.016 1.07 1.91
Gender
Females vs. Males 0.90 0.090 0.79 1.02

Racial differences were also evident as childremfall other races had
increased odds of receiving IFSPs within 45 dags ttlid Black children. Birth
county differences were seen for children from Railkd Manatee Counties.
Children from Polk County had decreased odds ofivetg an IFSP within 45 days

when compared to children from Hillsborough Counifjle those from Manatee

94



County had increased odds of receiving an IFSP widlh days when compared to
children from Hillsborough County. Interestingly hien with an active Medicaid
status were half as likely as those with an inacsiteg¢us to receive an IFSP within 45
days.

Table 33. Unadjusted Odds Ratios for Time to IFSP for Race, County of Birth and
Medicaid Status

Group Cvs. D Odds P - value [95% Conf. Interval]
Race - (reference - Black)
White  1.87 <0.001 1.56 2.24
Hispanic  1.27 0.017 1.04 1.55
Other  1.36 0.083 0.96 1.94
Unknown  1.16 0.194 0.93 1.45
County - (reference - Hillsborough)
Polk  0.83 0.005 0.72 0.94
Pasco 0.98 0.977 0.35 2.77
Manatee 3.61 0.004 151 8.64
Other 1.14 0.615 0.68 1.92

Medicaid Status
Active vs. Inactive 0.51 < 0.001 0.45 0.58

Multivariable Model 1/Time to IFSP (All VariablesYhe model including all
predictors, Model 1/Time to IFSP, is summarized ables 34 and 35. No variables
were dropped from the model during the first bactidvsétepwise regression process.
When more strict entry and removal limits were seferral reason, gestational age
and county of birth differences disappeared. Vaesbhat predicted time to IFSP
were age at referral, referral source, eligibiligtekmination, maternal education,
race and Medicaid status. The results for agefatnmal indicated the older children

were at referral the more likely they were to be no@ C (IFSP within 45 days).
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Children referred by Other Sources had lower odd®o¢iving an IFSP within 45
days compared to those referred by Physicians.

Children determined to be eligible due to DD Beloawere less likely than
children determined eligible due to DD Speech toarb&roup C. While those
determined eligible for DD Gross Motor were motkeely to be in Group C than

were those for DD Speech.

Table 34. Adjusted Odds Ratios for Time to IFSP for Age at Referral, Referral Source,
Referral Reason and Eligibility Determination

Group Cvs. D Odds P - value [95% Conf. Interval]
Age at Referral 1.03 <0.001 1.02 1.04
Referral Source - (reference - Physician)
Community Agency/Provider  1.15 0.116 0.97 1.37
Self/Family 0.95 0.551 0.79 1.14
Other 0.63 <0.001 0.53 0.75

Referral Reason - (reference DD Speech)

DD At Risk 0.89 0.183 0.76 1.05
DD Behavior 0.85 0.564 0.49 1.47
DD Gross Motor 0.87 0.404 0.62 1.21
EC Genetic/Metabolic 1.31 0.328 0.77 2.23
EC Neurological 1.18 0.652 0.57 2.47
EC Hearing 0.78 0.505 0.38 1.61
Other 1.02 0.852 0.83 1.24
Eligibility Determination - (reference DD Speech)
DD At Risk 0.83 0.189 0.63 1.10
DD Behavior 0.52 0.015 0.31 0.88
DD Gross Motor 1.45 0.008 1.10 1.91
EC Genetic/Metabolic  0.54 0.667 0.03 8.81
EC Neurological 0.74 0.207 0.46 1.18
EC Hearing 1.01 0.984 0.59 1.72
Other 1.16 0.675 0.59 2.27

Children whose mothers had a bachelor’s degree alemest twice as likely

as those with mothers who completed only Grade816-be in Group C. Racial
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differences also persisted in that children whoenéthite or Hispanic were more
likely than Black children to be in Group C. Alshildren whose Medicaid status

was active were less likely than those whose stafissinactive to be in Group C.

Table 35. Adjusted Odds Ratios for Time to IFSP for Gestational Age, Maternal
Education, Race, County of Birth and Medicaid Status

Group Cvs.D Odds P - value [95% Conf. Interval]
Gestational Age (weeks) - (reference 37+ weeks)
<28 1.11 0.337 0.89 1.39
28 - 32 0.81 0.206 0.58 1.12
33-36 1.13 0.697 0.62 2.05
Maternal Education - (reference - Grades 1 - 8)
Grades9-12 0.86 0.459 0.58 1.28
High School Graduate  1.20 0.302 0.85 1.69
Partial College 1.28 0.175 0.90 1.84
Bachelor's Degree  1.76 0.004 1.19 2.60
Graduate 1.26 0.307 0.81 1.98
Unknown 1.29 0.119 0.94 1.79
Race - (reference - Black)
White 1.45 <0.001 1.19 1.78
Hispanic 1.34 0.007 1.08 1.66
Other 0.98 0.898 0.67 1.42
Unknown 0.99 0.915 0.77 1.27

County - (reference - Hillsborough)

Polk 0.90 0.188 0.78 1.05
Pasco 0.50 0.227 0.16 1.54
Manatee 4.56 0.056 0.96 21.59
Other 1.38 0.379 0.67 2.82
Medicaid
Active vs. Inactive 0.67 <0.001 0.58 0.78

Multivariable Model 2/Time to IFSPUsing a backward stepwise regression
selection procedure with an entry p — value of 4@ a removal p — value of 0.15,
no variables were dropped from the model. Repgadtie process with more strict

criteria, entry p — value of 0.01 and removal p tugaof 0.05 produced the model
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with the predictor variables age at referral, redbsource, reason for referral,
maternal education, race and Medicaid status (Ta®)e As with Model 1, the older
children were at referral the more likely they wevénaive their IFSP completed
within the 45-day timeframe. Children referred byh@tSources were less likely to
receive an IFSP within 45 days than children refibg Physicians. When the
eligibility determination code was DD Behavior, thezhildren were less likely to be
in Group C (IFSP within the 45-day limit) compar@dchildren whose eligibility
code was DD Speech. Again, just as in using Mddgime to IFSP, those with the
eligibility code DD Gross Motor were more likely tave an IFSP within 45 days

compared to those who were eligible based on De=&8pe

Table 36. Adjusted Odds Ratios for Age at Referral, Referral Source and Eligibility
Determination relative to Time to IFSP

Group Cvs. D Odds P - value [95% Conf. Interval]
Age at Referral 1.03 <0.001 1.02 1.04
Referral Source - (reference - Physician)
Community Agency/Provider  1.15 0.113 0.97 1.36
Self/Family 0.94 0.537 0.79 1.13
Other 0.63 <0.001 0.53 0.75
Eligibility Determination - (reference DD Speech)
DD At Risk 0.81 0.117 0.62 1.05
DD Behavior 0.51 0.007 0.31 0.83
DD Gross Motor 1.40 0.008 1.09 181
EC Genetic/Metabolic  0.52 0.645 0.03 8.38
EC Neurological 0.87 0.488 0.60 1.28
EC Hearing 1.08 0.743 0.67 1.74
Other 1.04 0.871 0.68 1.58
DD At Risk 1.13 0.148 0.96 1.34

Note Entry p—value = 0.01, removal p- value 0.05
When the child’s mother reported completing a b&mte degree, the child

was nearly twice as likely to have an IFSP withindéfys as those whose mother did

not go beyond Grades 1 — 8 (Table 38). Raciakdifices were the same as in
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Model 1/Time to IFSP in that White or Hispanic ciign were more likely to have
an IFSP within the state-mandated timeframe contperélack children. Also the
same as Model 1/Time to IFSP, children whose famagl an active Medicaid status
were less likely than those whose status was ina¢tiveceive an IFSP within the
45-day timeframe.

An explanation of the relationship between Medicaid status and Time to IFSP was
sought by inquiring of the relevant Early Steps Program staff. The respditssed
that delays in completing the IFSP are attributable to barrier issuésq$z, personal
communication, May 20, 2011). So, the connection between barrier codes and Medicaid
status was explored. Table 37 shows the breakdown of barrier codes by Medtasid st
These data reveal that twice as many families who had an IFSP badechad a
Medicaid status of active (30.7% vs. 15.4%). Therefore, it is likely that thesafarrie
rather than Medicaid status itself, contributed to the delays in completingSRefdr
these children. This leaves open the questions of how and why having an active

Medicaid status is associated with increased barrier issues.

Table 37.1FSP Barrier Codes by Medicaid Status: Active vs. Inactive

Barrier Code Active Percent of Inactive Percent of
Total Total

Child Issues 968 9.1% 638 6.0%
Natural Disaster 0 0.0% 1 0.0%
ES Capacity Issues 129 1.2% 70 0.7%
Family Issues 784 7.3% 365 3.4%
Insurance Approval Pending 2 0.0% 0 0.0%
No Show 283 2.6% 70 0.7%
Provider Issue 99 0.9% 70 0.7%
Re-referred 495 4.6% 180 1.7%
Unsuccessful Contact 518 4.8% 249 2.3%
Totals with Codes 3278 30.7% 1643 15.4%
No Code (Blank field) 3086 28.9% 2681 25.1%
Totals including blanks 6364 59.5% 4324 40.5%
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Table 38. Adjusted Odds Ratios for Maternal Education, Race and Medicaid Status
relative to Time to IFSP

Group Cvs. D Odds P-value [95% Conf. Interval]
Maternal Education - (reference - Grades 1 - 8)
Grades9-12 0.86 0.467 0.58 1.28
High School Graduate  1.23 0.236 0.87 1.73
Partial College 1.31 0.143 0.91 1.87
Bachelor's Degree  1.82 0.002 1.24 2.67
Graduate 1.28 0.279 0.82 2.00
Unknown 1.30 0.103 0.95 1.80
Race - (reference - Black)
White 1.45 <0.001 1.19 1.78
Hispanic 1.35 0.006 1.09 1.67
Other 0.97 0.879 0.67 1.41
Unknown 1.01 0.924 0.79 1.30

Medicaid Status
Active vs. Inactive 0.66 < 0.001 0.57 0.76

Note Entry p—value = 0.01, removal p- value 0.05

Model Fitting and Checking

As each regression model was fit, various stagsiiere calculated to
measure how well the predictor variable(s) actuptlgdicted the outcome, in this
case, Time to IFSP. Pearson’s goodness of fitssitatvas used to determine if each
model was appropriate.

After fitting the single predictor logistic regréss models for Time to IFSP
the model fit was found to be unsatisfactory. Twés determined to be due to
inadequate model specification because once mamplex models using multiple
predictors from forward and backward selection weggformed, the models
displayed satisfactory fit. The lack of fit disp&d/by the single predictor models

means that none of the variables alone can addguatplain Time to IFSP.
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Backward stepwise regression was used to find &s¢ imodels. For Age at
Referral (the variable of interest relative to rm®é question 1), the process was
performed twice. Initially, the process was comgdetising an entry p—value of 0.1
and removal p—value of 0.15. The process was tedemsecond time using an entry
p—value of 0.005 and a removal p — value of 0.0Mext, forward stepwise
regression was then used to find the best modetxXpraining age at referral,

Multivariable Model 3/Age at Referral.

Table 39. Model Comparisons for Age at Referral

Comparison Model p — value
Model 1/Age at Referral vs. Model 2/Age at Referral Model 1 0.5442
Model 2/Age at Referral vs. Model 3/Age at Referral Model 2 <0.001

Interestingly, the backward stepwise regressiongssdor Time to IFSP
using entry p—value 0.1 and removal p—value 0.18peced the same model with all
the predictors, Multivariable Model 1/Time to IFSFPhe model found using entry
p—value of 0.01 and removal p—value 0.05 was Matiable Model 2/Time to IFSP.
A likelihood ratio test of both models indicatectiModel 1/Time to IFSP was not
significantly better than Model 2/Time to IFSP. Tiesults of this comparison are

found in Table 40.

Table 40. Model Comparison for Time to IFSP

Comparison Model p-value
Model 1/Time to IFSP
VS. Model 1/Time to IFSP < 0.2030

Model 2/Time to IFSP

Summary
Initially, categories of selected variables wereatee to make the data
analysis more meaningful in terms of the numbereabrds in each category. This
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was followed by the generation of descriptive statssto obtain a clearer picture of
the dataset. Utilizing Pearson’s chi-square tdksexistence of an association
between each variable and the two variables of@stevas confirmed. Single
predictor logistic regression models were builtédculate the unadjusted odds ratios
for each variable of interest to quantify the asatens found through the Chi-
square tests.

Multivariable models were built to confirm whethemy of the associations
measured through the single predictor models woatdain in the presence of other
variables. Backward stepwise elimination, basedaittivariable Model 1 (All
Variables) was used to determine the best modptddict Age at Referral. This was
done with an entry p — value of 0.005 and removalvalue of 0.01(Multivariable
Model 2). Then a forward selection process usingmmny p — value of 0.001
produced the third model (Multivariable Model 3)he process was repeated for
time to IFSP, this time using backward stepwismelation. No variables were
dropped from the model during the first backwambstise regression process.
When more strict entry and removal limits were setjeral variables were dropped.

As each regression model was fit, the Pearson gessdaf fit statistic was
used to determine if each model was appropriatierAitting the single predictor
logistic regression models for Time to IFSP, it viisnd that the model fit was
unsatisfactory. This was concluded to be due tdegqaate model specification
because once more complex models using multipldipi@s from forward selection

was performed, the models displayed satisfactoryThe lack of fit displayed by the

102



single predictor models was interpreted to meahrtbae of the variables alone
could adequately explain Time to IFSP.

Each variable that was found to have an association with either Age at Raferra
Time to IFSP through the most parsimonious model was studied further in order to draw
conclusions about the cause(s) of the association. These conclusions servedsss the ba
for drafting initial recommendations for addressing those causes to reduce tisdrlela

access to early intervention services to which they contributed.

103



Chapter 5 Key Findings and Recommendations
Summary of Purpose and Structure of Findings

Referral and demographic data on infants servedhéyEarly Steps Program
were analyzed to identify barriers to prompt acdessarly intervention services so
that recommendations could be made for removingeahsarriers. Improving levels
of prompt access to early intervention services khbalp infants and their families
obtain better outcomes and reduce the costs assdaiath intervention services
required later by identifying and addressing develeptal concerns earlier.

Delays were identified at two junctures in the referral process; thengeued to
identify a developmental delay or a condition that might lead to a developmeatal del
and actually make a referral (measured by Age at Referral) and thantants and
families waited for an Individual Family Services Plan following neflefmeasured by
Time to IFSP). Variables from the dataset were analyzed to determimasteciation
with these delays. Those that were shown to have a strong association withveetdela
reviewed by the researcher and recommendations for actions that migtd tied delay
were formulated. The subsequent sections of this chapter include a brief aasofipt
each key finding, a reference to where the supporting data are located in Chéyeter 4, t
strength of the association between the variable representing each indithe
reference variable, a short discussion of the finding and one or more recommendations
for how the delay could be addressed. Where no firm conclusions or recommendations

could be made, topics were identified for future research.
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Findings and Recommendations for Delays Identified by Age at Referral

Before a referral for developmental delay is made, someone must notitteetha
child’s development in one or more areas is atypical. A parent may notice thaitdhe c
is not on pace with other children of the same age or a physician may observe a delay o
condition that has escaped the parent’s notice. Some form of assessment, either throug
developmental impression or a formal checklist, takes place to confirnhéhadnicern is
worth pursuing. From this assessment, a referral may be made. This gliffees
somewhat from the referral process for established conditions, for examipke bifida,
which is diagnosed at birth. These conditions may be more readily observable, but
require a physician’s diagnosis to confirm. With developmental delays bligstal
conditions, the parent must then exert a certain amount of effort toward follow through
on the referral to ensure that it results in timely initiation of services. thieusfficiency
or timeliness of the referral process is impacted by the referral soefexeal reasons
and family efforts to comply with appointments and other follow-up actions. ®elay
were found relative to each of these three components.

Findings relative to referral sourcetnfants who were referred by parents or
family members are almost three times as likely to be older at refermgdared to
infants referred by physicians (Table 21). This difference was highiifisant (p
<0.001).

Bailey, Hebbeler, Scarborough, Spiker and Mallik (200®xviewed a
nationally-representative sample of 3,338 parents of young children who had been
identified as having a disability or being at risk for disability. The childred recently
been enrolled in a local early intervention program associated with Part C of the

Individuals with Disabilities Education Act. Families of children who wedeioat the
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time of referral reported a more difficult time accessing serviaas families of children

who were younger at referral. When the child was older at referral, pasmenatsess

likely to have discussed their concerns with a healthcare professional andnathey

shared their concerns with a physician or other healthcare provider, thelesglikely

to describe that person as helpful. These parents also responded that it took more effort
for them to find out about early intervention services.

The Bailey et al. study cites perceptions that are likely to result whenrdg pa
does not seek a professional opinion of a developmental concern or the healthcare
professional elects not to refer the child for further evaluation and the parésutsilgr
members are left to navigate the referral process on their own. Without guiidance
someone who is familiar with the process, making a referral is likely tdaager and
thus may contribute to the child being older at the time of referral (Heldiede, 2007).

A nation-wide study of access to early intervention services found that parents
were nearly unanimous in identifying the importance of greater public agssef early
intervention services, including clear descriptions of the services and resavadable
(Roberts, Akers & Behl, 1999). Responses collected through focus groups, individual
interviews and a large-scale survey described the early interventiocesgystem as a
“complicated maze” (p. 11). These parents recommended development of usey-friendl
information and procedures for maneuvering through what they perceived as angpnfusi
process. These perceptions support the conclusion that at least part of the exgdianati
infants referred by family members being older at referral is tifieudtly faced by these

individuals in working with the referral process.
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Recommendations: Include information on developmental milestones in parent-

friendly language in packets of material sent home by the birth hospital upon gesohar
newborns. Ensure parents have contact information for the Early Steps Program and an
explanation of how to make a self-referral. The materials should encourage parent
make and keep appointments for well-child visits and to ask their pediatrician about
developmental screening with a standardized instrument.

Other Variables Associated with Age at Referral

Age at Exit and Reasons for Exit were also associated with being older até¢he ti
of referral. The Early Steps Program serves infants 0 to 3, so as children paksdhe
birthday, they are no longer eligible for Part C services. This puts a limit ioagjeeat
exit. Therefore, no recommendations were generated for at Age at Exit. @re of t
Reason for Exit codes (Not Eligible for ES) was more than 4 times as likely tede us
with an infant who was older at referral than the reference code (Attei@pntact
Unsuccessful). Again, because this study is focused on improving access ferwifant
are eligible, no recommendations are needed to address this finding.

Findings and Recommendations for Delays Identified by Time to IFSP

In the sequence of events leading to the start of early intervention services,
programs such as Early Steps exert the greatest amount of control oveietsegment
between a child’s referral and IFSP development (Hebbeler et al., 2007). Hotvever
timing of when things happen within this time span is not completely controlled by the
program. A number of factors beyond the control of program staff can delay IFPS
development. For example, parents may feel apprehension about whether or not to

proceed due to fear of the unknown (Lacy, Paulman, Reuter & Lovejoy, 2004) or they
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may procrastinate because dealing with their child’s health problemsaggoimuch of
their time and energy (Hebbeler et al., 2007).

IDEA mandates that a meeting to develop the IFSP be held within 45 days of
referral. In the National Early Intervention Longitudinal Study alé®@d6 of the IFSPs
were written within the mandated 45 day timeframe with some taking up to 100 days
(Hebbeler et al., 2007). Hebbeler et al. provided no additional information about why the
time between the referral and IFSP lasted more than 45 days for so mdiesfather
than the inability or reluctance of parents to follow through with IFSP-relatexhs.

In this present study, several factors were found to be associated withoTime t
IFSP. Age at referral, referral source, referral reason, maternatiedycace and
Medicaid status all proved to have some impact on whether or not the IFSP was
completed within the mandated 45-day timeframe.

Finding Relative to the Impact of Age at Referral on Time to IFS# older
children were at referral the more likely they were to receive an\W®ih the state-
mandated 45-day timeframe (Table 34). This finding was also highly semifiOR =
1.03; P — value <0.001).

This finding is counterintuitive in the light of what is known about infants who
were older at referral. For example, the present study found that beingtdluetiane
of referral was associated with barrier codes Child/Family IssugdNo
Show/Unsuccessful Contact, referral reasons DD At Risk and DD Speech and being
referred by a parent or family member. The presence of two of theseati@s fbarrier
codes and family referral, would seem to make it less likely that an IFSE b@ul

completed in a timely manner for these infants.
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No studies could be located that examined the relationship of age at referral and
time to complete the IFSP. Therefore, no firm conclusions can be drawn reldting t
finding. Future research should consider the impact of the relevant refas@hsgDD
At Risk and DD Speech) as possible factors in making it more likely that andFSP
completed within the 45-day timeframe for children who are older at reféitewise,
developmental delays in speech are typically noted when the child is older, but are so
common as to make the development of the IFSP a more routine effort. Therefore,
infants with this referral reason may be older at referral, but the IFSPenaympleted
in a shorter period of time than what is required for infants who are referred detaus
behavioral concerns.

Finding Relative to the Impact of Referral Source on Time to IEK3#ldren
referred from Other Sources had lower odds of receiving IFSPs within 45 daysdhan di
those referred from Physicians (Table 34). This finding was highly signif(® <
0.001; OR =0.63.)

No research was found that provided corroborating or contradictory findings
concerning the influence of referral source on the timely completion of 8t IEarly
Steps Program staff indicated that delays in completing the IFSP arelzhrei¢oissues
(P. Grosz, personal communication, May 20, 2011). Descriptive analysis of the dataset
shows that infants referred by Other Sources (those other than physiciabs, NIC
community agencies/providers and family members) were slightly nkaelg to have
barrier issues (41.8% compared to 37.7% for those referred by physicians)orEhere
barrier issues may be at work in this situation, causing more of the infamtedddg

Other Sources to wait longer for an IFSP.
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It may also be significant that the category of Other Sources was made up of
referral sources that made far fewer referrals during the study peaioghysicians, the
NICU, self/family or community agencies and providers. While no research was
identified that cited differences in the time required to complete an IFSEiass with
the frequency with which a referral source made referrals, this topmris wonsidering
for future research. Future research should also examine the relationsifgpraf re
source to timely completion of the IFSP in a broader context to confirrtherhar not
referral source contributes to delays in completing the IFSP.

Findings Relative to the Impact of Eligibility Determination on Time to IFSP.
Two findings arose from the data on eligibility codes and the time that elapsed f
referral to the development of an IFSP. Children with an eligibility codoBehavior
were less likely than children with an eligibility code of DD Speech to ree@iVESP
within the state-mandated 45-day timeframe (Table 34). The adjusted oddsasti
0.52 and the P — value was 0.015. Secondly, Children with an eligibility code of DD
Gross Motor were more likely than children with an eligibility code of DDeSpéo
receive an IFSP within the state-mandated 45-day timeframe (TalbdR34;1.45, P —
value = 0.008).

The reference variable for this comparison was DD Speech. Therefiddegrch
coded as eligible through DD Behavior were much more likely to have a waitoiime
IFSP that exceeded 45 days than those who with an eligibility determination of DD
Speech. Neither of these findings was significant at the level chosen for these

comparisons, but they are close and therefore, worth further scrutiny.
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Research on the influence of eligibility determination on the timely deveopm
of an IFSP is sparse. However, findings on how referral reason impaatsetisty or
urgency of referral may shed light on why children with behavioral concerns (DD
Behavior) waited longer for an IFSP. For example, Sices, Feudtner, Mclmgujtatar
& Williams (2004) conducted a survey-based study to describe physiciarakeferr
practices for children with developmental delays and to test whether the piglmdbil
referral is increased in specific situations. They found that cases hehiid
presented avoidant behaviors were associated with a more intense pagénaifto
early intervention services compared with cases where the parent’srctowesed on
disruptive behaviors. The study authors had incorrectly hypothesized that physicians
would be more likely to refer a child with disruptive behaviors because this type of
behavior in children has been associated with higher levels of parenting stoessetS
al. concluded that the participating physicians may have recognized a poigrgral a
spectrum disorder in the child with avoidant behaviors, whereas the child with disruptive
behaviors might have been considered less likely to require early interventimeser
Their findings may reveal a tendency to interpret disruptive behavior &s @ ¢est
reason for referral. If this is true, then children displaying disruptive bahiaay be
perceived by the referral source and parent or family members ag ladawer priority
need for services and therefore may be allowed to wait longer for a compisted |

In a profile of referrals for developmental delay, Shevell, Majnemer, Rosenba
& Abrahamowicz (2001) noted that parents expressed concern for motor delay earli
than for other developmental issues, concluding that it likely reflects the datenn

parental awareness of and sensitivity to the achievement of early migstomes.
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Because parents are more aware of these milestones and can obsemwetgprodslays
more readily, they may be more persistent in pursuing early intervention seanite
thus more likely to keep appointments and complete tasks associated with the
development of an IFSP. This, in turn, can result in more timely completion of the IFSP
Recommendations: Ensure that Early Steps Program staff members are aware that
families in which the infant is referred for behavioral concerns may be und¢emgre
stress and may have an increased likelihood of failing to keep appointments and complete
IFSP-related tasks. Therefore, additional support and/or reminders may sanetes
see that the family fulfills the requirements for completing the IESPtimely manner.

Finding Relative to Maternal EducatiorChildren whose mother had a bachelor’s
degree were almost twice as likely as those with mothers who completedrads@ —
8 to receive an IFSP within the 45-day state-mandated timeframe GRR = 1.82, P
—value = 0.002).

When Bailey et al. (2004) studied responses from families of different levels of
education they found that in nearly all the comparisons they made, there wesnddéer
in experiences and perceptions of services based on education level of the primary
caregiver, with families with less-educated caregivers gdnédraling a more negative
experience. For example, 12% of families in which the primary caregiverdsathén a
high school education reported that it took a lot of effort to find out about early
intervention services, compared with 9% of those with a bachelor’s degree or higher.
This difference was consistent with findings related to household income with 13% of
those making less than $15,000 annually reporting that it took a lot of effort, compared

with only 7% of those with annual household incomes between $50,000 and $75,000.

112



Bailey et al. stated that “demographic differences in how families iexjgped the
process of beginning early intervention were especially strong wigihd¢g awareness
of the IFSP, wanting more involvement in the decision-making process, perceiving
services as highly individualized, and whether early intervention professignared
the caregiver’s opinion” (p. 893).

The above comment is consistent with findings reported by Hebbeler et al. (2007)
that 31% of the families in which the mother did not complete high school were unaware
that a formal plan of services had been completed even though the interviews took place
within 4 months of the development of the IFSP. This percentage is significantly highe
than the 18% of the total sample of families who were not aware that an IFSP had bee
developed.

The finding concerning Maternal Education should be considered in light of the
fact that while all categories of Maternal Education that included a high stiptwha
(HS graduate, partial college, bachelor's degree and graduate levelWweoekassociated
(although not significantly) with receiving an IFSP within 45 days, so wadtieaton
level code of Unknown. One possible explanation is that mothers with at least a high
school education are better equipped to navigate the process of obtaining early
intervention services and the Unknown category probably includes a fair reptiesent
of mothers who graduated from high school. (This is not a required field on the Early
Steps Demographic Form and therefore, there were an extensive numberds vatio
Maternal Education as Unknown.)

Recommendations: Early Steps staff should note maternal education as an indicator of

the parent’s ability to work within the constraints and challenges of the prfocess
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enrolling their infants in early intervention services. Those parents who have an
education level below high school graduate should be provided with additional support
and follow-up to ensure that their infants receive services in as timely a manhesa

of mothers with higher levels of education.

Finding relative to RaceWhite and Hispanic children were more likely than
Black children to receive an IFSP within the 45-day state-mandateddme{Table
35). The odds ratio for White children was 1.45 (P — value <0.001) and for Hispanic
children, 1.35 (P — value = 0.006).

Through an extensive review of the literature, Rose et al. (2010) found that among
families with children who had special health needs, parental perception of those needs
was associated with racial differences in the level of access anfimsatal health care
resources. For example, Black caregivers were less likely than Wiatgveas to report
mental health and behavior problems in their children even when greater levysts®f s
were reported by Black caregivers (Jaffe, Liu, Canty-Mitchell &@wigonski, 2005).

Also, Black parents were significantly less likely than White parentsroezipe that their
children needed mental health care or specialty health care services (Bl&kin, &
Skinner, 2005; Porterfield & McBride, 2007). Both of these factors, less perception of
need and reluctance to report health concerns, can contribute to greater delays in
complying with follow-up actions that should take place during the time betwesratef
and the development of an IFSP.

Recommendations: Take steps to make Early Steps Program staff members aware of
possible racial differences in perception of need and willingness to shatereésti:d

concerns so that they respond appropriately when working with Black famikesure
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they feel comfortable with the IFSP process. This should include trainingdoang|
Early Steps Program staff in cultural competency so they understand cdili@rainces
in how families perceive and act toward programs such as Early Steps anc et int
with these families in an appropriate and effective manner.

Finding relative to Medicaid StatusChildren whose Medicaid status was active
were less likely to receive an IFSP within the state-mandated 45-dsfyaime than
those whose status was inactive (Table 35; OR = 0.66, P — value <0.001).

As explained earlier, delays in completing the IFSP are attributablrtier
issues (P. Grosz, personal communication, May 20, 2011). An exploration of the
connection between barrier codes and Medicaid status revealed that twiggyas ma
families who had an IFSP barrier code had a Medicaid status of active (30.7% vs
15.4%). Because of the likelihood that it is barrier issues, rather than Meditas] sta
that contributed to the delays in completing the IFSP for these children, the
recommendation focuses on closer examination of the most common barrier codes.
Recommendations: Review current plans to address barrier issues with Early Steps
Program staff and focus problem-solving efforts on priority barriers suChiadFamily
Issues, No Show/Unsuccessful Contact and infants who are re-referredngnaini
cultural competency, mentioned in the previous recommendation, may also be helpful for
Early Steps staff in dealing with families who present the barrier idsaewére found
to impact Time to IFSP.

Limitations
The findings and recommendations of this study are limited by severalsaspect

the data that provided the basis for the study. First, as is the case witlogfieetive
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studies, there is little opportunity to fill in missing data. Infants whosedscnade up

the dataset and their families have moved on with their lives, many of them ldawing
area and therefore, no follow-up to collect or clarify information was possible. |
addition, several fields on the Early Steps Demographic Form are not requated ker
example, none of the fields in the section on program participation are marked as
required on the form. Even some of the required fields were not completed on every
record. For example, maternal education is identified on the Early Steps @eimog
Form as a required field, but of the 10,688 records in the dataset, 6,124 (57.3%) were
coded as “unknown.”

Other aspects of the data that were problematic include the validity of palien
reporting. Gestational age was calculated based on parent interviews afwiehsray
be subject to some level of error.

Changes in Early Steps Program procedures, that is, how the referral process
works, also introduce limitations on the conclusions and recommendations. The best
example is the change in timing of referral and IFSP development for NICUsinfant
During the study period, it was Early Steps policy to wait until the infant hewl dte
home for some time before a referral was made and the IFSP completed.a3 his w
intended to allow the infant and family to have an adjustment period and to obtain a
clearer picture of the infant’'s development. Since the close of the study period, this
practice has changed. At present, referral for early interventisicesgiare made at the
time of discharge and the IFSP is completed within the 45-day window.

In addition, significant changes have been made in eligibility criteriag¢Blsee

the section entitletlow are infants referred to Early Stepsithe first chapter of this
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study.) The impact of these changes on the referral process is not known. €herefor
some recommendations of this study may not be necessary under the newlshestabli
eligibility criteria. A review of the conclusion and recommendations BaHy Steps
staff is planned and should include discussion of which, if any, recommendations may no
longer apply.

Implications for Future Research

Often our research findings lead to more questions that warrant further
investigation. The findings from this analysis are quite interesting, but ntestheust
be understood in the context of the limitations of the dataset and the limitations of the
researcher to obtain more comprehensive information. It is important to noteethat t
Early Steps referral process has not been evaluated on a formal level int dredgasit
this is the first time that this dataset was requested by a reseautside of the Florida
Department of Health system.

The Early Steps referral process is complex and requires a fundamental
understanding of the premise of the Early Steps program, current funding sources and
challenges, and the local healthcare delivery models or standards of care.
Recommendations for valuable changes to this referral process are difficidké using
guantitative data alone. Adding a qualitative component to the study design would allow
for a deeper understanding of the true issues that are encountered on a daily basis by
stakeholders and end users of the program. Qualitative research is most useful whe
there is a need to better understand what the true issues are. Engagingdstekahol
look objectively at the Early Steps referral process and identify whareges might

produce better outcomes is imperative. This could be accomplished through several
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avenues: an online survey tool to assess how stakeholders understand and utrbie refe
to Early Steps when there is a concern about a child’s development and through focus
group sessions or in-depth interviews with key stakeholders (i.e., parents of children
enrolled in the program, Early Steps administrative staff, local NICUalige
coordinators). Secondly, because secondary data were used and much of the intake
information was parent-reported, a linkage to more accurate demographics cihad fur
strengthen the quality of the data and reduce the amount of missing or inaccarate dat
particular for this study, linking to birth certificate data would have improlved t
correlations between what was reported as gestational age on thetBpslyngake form,

as an example, to what was recorded at birth in the hospital. Thirdly, this datéasanalys
was specific to one geographical area in Florida, Hillsborough and surroundingsount
This area of Florida may not be absolutely representative of the generaltpopahd
therefore, broadening the sample to include catchment areas in other parstatiethe
might uncover other findings. And lastly, as stated in the previous section, recent
reductions in funding have altered eligibility criteria for Early Stepsqgyation,

therefore, recommendations provided in this research project may not be plausible today.
In the future, an assessment of the Early Steps referral processasnenly

implemented would be suggested.
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Appendix A: Terms and Definitions

Adaptive Delay A measure of the child's ability to problem solve through intuition,
perception, and verbal and nonverbal reasoning. Moreover, it encompasses theatbility
only to learn and understand but also to retain this information and apply it as needed.
Source: Rydz, D., Shevell, M., Majnemer, A., and Oskoui, M. (2005). Developmental
Screening. Retrieved on December 10, 2010 at
http://www.medscape.com/viewarticle/504722

Assistive Technology Device  Any item, piece of equipment, or product system,
whether acquired commercially off the shelf, modified, or customized, thatdstois
increase, maintain, or improve the functional capabilities of children with bligebi
Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Battelle Developmental Inventory-2 A “standardized, individually administered
assessment battery of key developmental skills in children from birth thibygars of
age” (Battelle Development Inventory — Examiner’'s Manual, p. 1). It involves
observations of the child, parent and/or caregiver interviews, and interacttbribevi
child using toys, games and tasks. During sessions with the child, the examiner(s)
observes the child’s ability to follow directions, interact, and perform seleasks. The
child’s performance is scored based on standardized criteria using a simplgdtinte
scoring system.

Source: TATSUpdates. Retrieved January 13, 2011 at
http://www.tats.ucf.edu/docs/eUpdates/Evaluation-8.pdf

Brain maturity or cerebral maturation  The developmental changes occurring in the
brain of premature infants. They are assessed on four parameters—noyelicatical
folding, glial cell migration, and germinal matrix distribution—to deternaremmposite
measure called the total maturation score (TMS).

Source: Childs, Ramenghi, Cornette, Tanner, Arthur, Martinez, & Levene (2001).

Cerebral palsy A group of disorders of the development of movement and posture,
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causing activity limitation, that are attributed to non-progressive destees that

occurred in the developing fetal or infant brain. The motor disorders of cerelsyabpal
often accompanied by disturbances of sensation, cognition, communication, perception,
and/or behavior, and/or by a seizure disorder

Source: Bax, M., Goldstein, M., Leviton, A., Paneth, N., Dan, B. & Jacobsson, B. (2005).
Developmental Evaluation and Intervention (DEI) Program A program to identify

and track infants at high risk for developmental disabilities. The program provides
services to eligible infants who are admitted to hospital Neonatal IntebareeUnits.

Infants must meet both medical and financial eligibility criteria andtrbhe determined

to need DEI services.

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Developmental screening  The process of systematically identifying children with
suspected developmental delay who need further assessment. Screening tteéers
process of proactively testing whole populations of children to identify those atskgh

of clinically significant but, as yet, unsuspected deviations or delay fromatitrm

Source: Rydz, D., Shevell, M., Majnemer, A., and Oskoui, M. (2005). Developmental
Screening. Retrieved on December 10, 2010 at
http://www.medscape.com/viewarticle/504722

Developmental surveillance  An ongoing process of monitoring the status of a child

by gathering information about the child's development and behavior fronplaulti
sources, including skillful direct observation of the child's behavior and abaitaf

concerns from parents and relevant professionals

Source: Rydz, D., Shevell, M., Majnemer, A., and Oskoui, M. (2005). Developmental
Screening. Retrieved on December 10, 2010 at
http://www.medscape.com/viewarticle/504722

Early intervention  The process of providing services, education and support to young
children who are deemed to have an established condition, those who are evaluated and
deemed to have a diagnosed physical or mental condition (with a high probability of

resulting in a developmental delay), an existing delay or a child who is katfris
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developing a delay or special need that may affect their development or ithpede
education. The purpose of early intervention is to lessen the effects of thatgisabil
delay. Services are designed to identify and meet a child's needs in fil@pdesatal
areas, including: physical development, cognitive development, communicati@h,osoci
emotional development, and adaptive development.

Source: Wright, P. W. & Wright, P. D. (2010). Wrightslaw Homepage. Retrieved on
December 18, 2010 attp://www.wrightslaw.com/info/ei.index.htm

Early intervention services Services to infants and toddlers from birth to three years of
age who have developmental delays or disabilities, and their families. Typrvales
include physical, speech, and occupational therapy. By assisting chiidteziriearly,
formative years, these early intervention services seek to enhance’iafahtoddlers’
development, reduce costs by decreasing the need for special education, ertimemiz
likelihood of institutionalization, and increase families’ abilities to nleeir children’s
needs.

Source: Office of Program Policy and Governmental Accountability (2006)

Early Steps A comprehensive, multidisciplinary, community-based, family-focused
system that provides a coordinated system of early intervention servicefifis and
toddlers with a developmental delay or an established condition which may result in a
delay. This umbrella program has three components: the Developmental, Evaluation and
Intervention (DEI) Program, the IDEA, Part C Program, and services provided unde
Chapter 393, Florida Statutes, for children, birth to 36 months.

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Extremely preterm Applied to infants born prior to 27 weeks, weighing less than 1,000
grams.

Source: Adams, Alexander, Kirby and Wingate (2009).
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Fineand GrossMotor Delay Motor development encompasses both gross motor
ability (the control of large groups of muscle involved in walking, sitting, or teansg

from one position to another) and fine motor abilities (the manipulation of objects with
the hands in order to eat, draw, play etc). Children progress through motor milestones i
an orderly fashion, attaining these functions in a clear and sequential process. Motor
delay is defined as a significant delay in motor abilities without a delayén o
developmental categories.

Source: Rydz, D., Shevell, M., Majnemer, A., and Oskoui, M. (2005). Developmental
Screening. Retrieved on December 10, 2010 at
http://www.medscape.com/viewarticle/504722

Fine motor skills The coordination of small muscle movements which occur e.g., in
the fingers, usually in coordination with the eyes.

Source: Wikipedia; Accessed October 8, 2009

http://en.wikipedia.org/wiki/Fine motor skill

Florida Diagnostic and L ear ning Resour ces System (FDLRS) A student support
system responsible for the location and identification of children who may beesfigy
IDEA services (Child Find). FDLRS also provides public awareness, screenring, in
service training, technology and parent services as a support for schoolsdistnities
and community organizations that serve children with disabilities, birth throughytwent
one years of age.

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Florida Interagency Coordinating Council for Infantsand Toddlers (FICCIT) A
council that advises the Early Steps State Office in the implement of widasystem -
coordinated, comprehensive, multidisciplinary interagency programs providigg ea
intervention services to infants and toddlers with disabilities and developmenaig.del
FICCIT consists of members who are appointed by the Governor and represent the
population of the state.

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-
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Kids/home/resources/es policy 0710/Definitions.html

Full termor term  Gestation of greater than or equal to 37 weeks
Source: Vanderveen, Bassler, Robertson & Kirpala (2009).

Individualized Family Support Plan (IFSP) Process A family-centered planning
process involving the family, evaluators, the service coordinator, seraciel@rs and
others, which results in a written plan of early intervention services to medetiigied
outcomes for an individual child and family.

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Individualized Family Support Plan (IFSP) Team A group consisting of the family,
the service coordinator, and at least two (2) professionals from two diftéseiglines
who have been or are currently involved in the assessment or provision of services to the
child. The team has specialists available, as appropriate, to address the indeddual
needs of infants and toddlers served. The IFSP Team works with the familggs tees
functional status of the child, the priorities, concerns and resources of the child and
family, develop the initial Individualized Family Support Plan, assist in the
implementation and review of progress toward achievement of identified outcomes
makes modifications to the IFSP when appropriate, and assists in developingitransit
plans when appropriate.

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es_policy 0710/Definitions.html
Individualswith Disabilities Education Act (IDEA), Part B A federal program that

requires states to provide free appropriate public education in the leastivestri

environment to students with disabilities from age three through twenty-omgbil Ei
criteria are mandated through federal and state regulations, and sareisepported
with public funds. Also see Pre-kindergarten Program for Children with Digadilit

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
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http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Individualswith Disabilities Education Act (IDEA), Part C A federal program that
states participate in voluntarily, that requires states to provide a staf@emmunity
based, comprehensive, coordinated, family-focused, multidisciplinary, inteyagenc
program of early intervention services for infants and toddlers, birth to age titree, w
established conditions or developmental delays and their families.

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Interim Individualized Family Support Plan A plan used in unique situations to
serve as the vehicle for authorizing the initiation of early interventiaficesrprior to the
completion of evaluations, determination of eligibility and the development of tia ini
Individualized Family Support Plan.

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Language Delay  This area consists of articulation, receptive and expressive language
skills, and the use of nonverbal symbols. They encompass a major stream of
development, arising from the interaction between innate communication slaifitle
environmental influences. Any significant delay in language or speech sikiiltauiva
delay in other developmental domains is categorized as a developmental language
disorder, developmental dysphasia, or specific language impairment.

Source: Rydz, D., Shevell, M., Majnemer, A., and Oskoui, M. (2005). Developmental
Screening. Retrieved on December 10, 2010 at
http://www.medscape.com/viewarticle/504722

Low birth weight  Applied to infants born weighing less than the birth weight
expectancy of full-term infants, i.e., less than 3,000 grams.

Source: Morse et al., (2009) and Oken et al., (2003).
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M oder ately-Preterm Gestation between 33 to 36with a birth weight between 1,500 to
2,499

Source: Adams, Alexander, Kirby and Wingate (2009).

Natural Environments  The day-to-day routines, activities and places that promote
learning opportunities for an individual child and family. This means settingsdingl
home and community settings that are natural or normal for the child’s agenteer
have no disabilities.

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Near-term  Applied to infants born at 33 to 36 weeks with a birth weight of 1,500 to
2,499. Near-term has been replaced by “late-preterm” in most studies amd .articl

Source: Raju, Higgins, Stark, & Leveno (2006).

Neur odevelopmental outcomes Categories of neurodevelopmental outcomes
include cognitive, neuromotor, vision, hearing and behavior. Deficits or delaysxisay
across any or all of these categories of outcomes. Examples inclubieacpadsy, low

IQ, hearing loss, and other medical conditions.

Source: Fawke, J. (2008eminars in Fetal & NeonatMedicine.12, 374e382

Personal or Social Delay  These areas encompass the child's interactions, as shown by
the formation and maintenance of relationships and responsiveness to the presence of
others. Psychosocial or social delay presents itself over time as behabirwanalities

that differ from normal behavioral responses by their quantity, severity, nahare
duration. Personal development involves the formation of self-help skills in various
activities of daily living, such as feeding, dressing, and toileting.

Source: Rydz, D., Shevell, M., Majnemer, A., and Oskoui, M. (2005). Developmental
Screening. Retrieved on December 10, 2010 at
http://www.medscape.com/viewarticle/504722

Primary Service Provider (PSP)  The identified professional on the IFSP team that
works with the child/family/primary caregivers on a regular basis atitdatiher

members of the team providing services directly, through consultation and/or jdst vis
Source: Early Steps Program Definitions Retrieved January 2, 2011 at
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http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Referral  The procedures or steps taken by an individual (e.g., physician) or entity
(e.g., NICU) on behalf of an infant, a toddler or a preschooler to obtain the opinion,
supports, or services of another individual (e.g., early childhood special education
practitioner) or entity (e.g., early intervention program).

Source: Tracelines. (2004) v1 (1) Retrieved November 1, 2010 at

http://www.tracecenter.info/tracelines/tracelines_voll nol.pdf

Referral Source  An individual, facility or agency that refers a child to the
appropriate public agency within the system. Referral sources includeahgmspit
(including prenatal and postnatal facilities), physicians, parents, dagrogm@ms, local
educational agencies, public health facilities, other social service agjesnuicother
health care providers.

Source: Early Steps Program Definitions Retrieved January 2, 2011 at
http://www.doh.state.fl.us/AlternateSites/CMS-

Kids/home/resources/es policy 0710/Definitions.html

Sensitivity  The ability of a test to correctly identify those who have a condition or
disease or The proportion of children with a condition (developmental delay) who are
correctly identified as having the condition by the test.

Source: Sices, L. (2007). Developmental Screening In Primary Care: fEuéi\Eness

Of Current Practice And Recommendations For Improvement. Commonwealth Fund.
Retrieved December 16, 2010 at

http://www.commonwealthfund.org/usr_doc/1082_Sices_developmental_screening_prim

ary care.pdf?section=4039

Specificity  The ability of a test to correctly identify those who do not have a condition
or disease or The proportion of children without a condition (developmental delay) who
are correctly called negative by the test.

Source: Sices, L. (2007). Developmental Screening In Primary Care: fEuéi\Eness

Of Current Practice And Recommendations For Improvement. Commonwealth Fund.
Retrieved December 16, 2010 at

http://www.commonwealthfund.org/usr_doc/1082_Sices_developmental_screening_prim
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ary care.pdf?section=4039

Standard deviation In probability theory and statistics, the standard deviation of a
statistical population, a data set, or a probability distribution is the square rtsot of
variance. A low standard deviation indicates that the data points tend to be very close to
the mean, whereas high standard deviation indicates that the data are spread out over a
large range of values.

Source: Wikipedia; Accessed October 8, 2009;
http://en.wikipedia.org/wiki/Standard_deviation

Very low birth weight Applied to infants born weighing less than the birth weight
expectancy of moderately-preterm infants, i.e., less than 1,500 grams but geeatbet
birth weight expectancy of extremely preterm infants, i.e., greater than X#06.9
Source: Morse et al., (2009) and Oken et al., (2003).

133



Appendix B: List of Acronyms

ASQ Ages and Stages Questionnaires

BDI-2 Battelle Developmental Inventory-2

CMS Children’s Medical Services

ELBW Extremely low birth weight

FICCIT Florida Interagency Coordinating Council for Infants and Toddlers
IDEA Individuals with Disabilities Education Act

LBW Low birth weigh

LES Local Early Steps Office

NICU Neonatal Intensive Care Unit

OPPAGA Office of Program Policy Analysis and Government Accountabilit
SQL Structured Query Language

UF- University of Florida Maternal Child Health and Education Research and
MCHERDC Data Center

VLBW Very low birth weight
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