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From 1990 to 2005 the rate of preterm birth rose from 10.6/100 live 
births to 12.7/100 live births.

2007 Natl Vital Statistics Rep

In 1980, I got yelled at by the 
neonatology attending for 

resuscitating a 1000 gram 28 
week gestation premie

Neonatal death rate for preterm infants in Scotland since 1989 (deaths per 1000 live births by 

gestational age band). 

Michael Colvin et al. BMJ 2004;329:1390-1393
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Survival of babies 23-25 weeks gestation UCLH 1981-2000
(as percentage of admissions to NICU)

Riley et al. Acta Paediatrica 2008; 97:159-65

NICU Risk Factors for Poor Developmental 
Outcome
1) Significant congenital anomalies

2) Significant perinatal asphyxia

3) Significant prematurity 

Domains of Development

Gross Motor 

Fine Motor  

Language 

Social-Emotional

Cognitive

Sequelae

Major sequelae:

1) Cerebral palsy

2) Mental handicap

3) Severe visual handicap

4) Deafness

Minor sequelae

1) Speech and language delay

2) Learning disability

3) Behavior problems 

Percentage of surviving extremely preterm infants with 
neurodevelopmental impairment 
at 1 year of age, UCLH 1981-2000

Riley et al. Acta Paediatrica 2008; 97:159-65

Survival and Neurodevelopmental Outcomes at 18 to 22 Months of Corrected Age.

Younge N et al. N Engl J Med ;376:617-628
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EPICURE nationwide study of all babies in UK and Ireland, born 22-25 
weeks gestation in 1995.  

Assessment at 6 years of age

Out of 241 survivors:

• 15 were unable to walk due to cerebral palsy 

• 27 had severe learning difficulties

• 4 blind and 7 severe hearing loss

• Total of 32 had any severe disability 

Marlow et al. NEJM 2005; 325: 9-19

Cognitive (IQ) scores for ex-premature infants at 6 years 
of age compared with class mates

“Preterm birth is a strong predictor of infant mortality and morbidity, and is 
shown to be significantly associated with a number of poor health 
outcomes.  These outcomes include cerebral palsy, problems with vision 
and hearing, poor motor skills, asthma, and learning difficulties.”                                             
– Acting Surgeon General Steven Galtson, 2008 

Factors besides BW/GA which might lead to pessimism regarding 
developmental outcome

Neurodevelopmental outcome 
at 8 years of age

< 28 weeks  28 – 32 weeks
(n = 137) (n = 445)

Disability 23% 12%

Brain lesion detected 48% 22%
by ultrasound

Vollmer et al, Pediatrics 2003, 112, 1108-1114

White matter loss in the ex-preterm brain
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Cognitive (IQ) scores for ex-premature infants at 6 years 
of age compared with class mates

It’s not all just about the baby!

“It is the co-occurrence of LBW and environmental 
disadvantage that places the LBW infant at highest 
risk for developmental delay…Within high- or low-risk 
groups, environmental factors account for the 
majority of variance in outcome.  In between-group 
comparisons, however, an interaction may exist in 
which environmental factors become less important 
with increased severity of perinatal status.”  From 
Blair and Ramey in Guralnick
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Factors Influencing Low Risk Infant’s 
Acceptance into EI Services (more likely if 
urban with longer LOS)

Holly J. Roberts, Ph.D., Howard Needelman, M.D., Barbara Jackson, Ph.D., Carol McMorris, B.A., Rosa Gofin, M.D., M.P.H. & Sabrina Malone-Jensen, M.D.
Munroe-Meyer Institute, University of Nebraska Medical Center, Omaha, NE 68198

Note: *Significant at the p<.05 level

Introduction

Discussion

Select References

• Chi -square analyses:
• When ethnicity was combined into two categories (Caucasian and non-

Caucasian), a significant relationship was found between ethnicity and NICU 
fol low up completion, χ2 (1) = 214.53, p<.01.  Non-Caucasian participants were 
less likely to complete the 3- tiered TIPS follow up process as compared to 
Caucasian participants.  

• Further analysis examining specific ethnic categories and NICU follow up 
completion revealed a significant relationship, χ2 (1) = 228.10, p<.01. 
Specifically, children who were African American, Hispanic, and Asian/Pacific 
Is lander were more likely to not complete the 3-tiered NICU follow-up; 
whereas, Caucasian participants were more likely to complete the NICU follow 
up process.  Significant differences in completion were not found among 
Native Americans/Alaskans and Multiracial participants.   

• A s ignificant relationship between ethnicity and place of residence was found, 
χ2 (1) = 64.699, p<.01 indicating a greater proportion of both Caucasian and 
non-Caucasian participants lived in urban settings although there was a 
greater proportion of non-Caucasian participants who lived in urban areas as 
compared to rural areas. 

• Binary logistic regression:
• Insurance type was the single best predictor (among all study variables) of 

completion of  the TIPS follow-up program, χ2 (1) = 451.89, p<.01.  Specifically, 
those with private insurance (Exp (B)= .295) were .295 more likely to complete 
the TIPS follow-up program as compared to those with Medicaid who were 
s ignificantly less likely to complete follow up.

.

Comparison of NICU variables by EthnicityMethods
• PARTICIPANTS: 

• 7162 NICU graduates 
• Al l  participants were eligible for the Developmental TIPS (Tracking Infants 

Progress Statewide) program which is a project that maintains a  statewide 
fol low-up of infants from the major newborn intensive care units (NICUs) 
throughout Nebraska. Children must spend at least 48 hours in NICU to be 
el igible for TIPS. All children are evaluated with standardized instruments and 
assessment procedures at specified times, generally  6, 16, and 24 months 
corrected age (see Jackson and Needelman, 2007).

• PROCEDURE: 
• A records review was conducted on all children who were eligible for the TIPS 

program. Variables of interest included:

• NICU newborn variables (gestational age, birth weight, length of s tay in NICU, 
days on a ventilator, gender, maternal age, maternal education, marital status, 
type of insurance)

• Ethnicity (Caucasian, African American, Hispanic, Asian or Pacific Islander, and 
Native American or Alaskan, Multiracial).

• Place of Residence (Rural or Urban). For this study, urban was defined as living 
in an Educational Service Unit with a population density of 2000 or more per 
square mile.

• Completion of NICU Follow up program (none/partial completion or completed 
ful l 3-tiered follow-up).

•Neonatal Intensive Care Unit (NICU) graduates are a high risk population and are 
more likely to require early intervention compared to the general population (e.g., 
Verma, Sridhar, & Spitzer, 2003).  

•NICU follow up programs provide close monitoring of a high risk population that 
enables preventative care and early intervention leading to improved outcomes. 
These programs; however, are not fully utilized. Published NICU follow up non-
attendance rates are 10% to 30% in Canada, 11% to 30% in Europe and Australia, and 
up to 50% in the United States with one s tudy showing the highest rate of 
withdrawal between NICU discharge and the first NICU follow up appointment 
(Ba llantyne, 2012). 

•Although federal law (Part C of the Individuals with Disabilities Education 
Improvement Act of 2004) may mandate the availability of these early intervention 
services, barriers to accessing these services may be influenced by variables such as 
place of residence and variables associated with ethnic disparities.  

•Avai lability of providers and the quality services for both diagnostic evaluation and 
treatment are often more limited in rural areas than in urban areas, especially 
among minorities (Komaromy, 1996).

•Disparity research has revealed that low socioeconomic status and minority status 
are associated with preterm birth (Snyder, 2009).  Additionally, minority s tatus has 
been related to pregnancy complications, fetal distress, lower birth weight (Shiao, 
Andrews, & Helmreich, 2005) which all increase the probability that these children 
wi ll require a NICU stay at birth.

•The Minority Health and Health Disparities Act of 2000 emphasized the importance 
of finding ways to reduce disparities in healthcare.  Early identification of vulnerable 
chi ldren (birth to 3 years) is imperative and programs, including Part C services, have 
been implemented in the U.S. to identify these children and provide them with early 
intervention services (Jackson & Needelman, 2007).   

Results

• Disparities were evident between NICU graduates who were Caucasian and 
non-Caucasian on most of the s tudy variables which parallels previous 
research on ethnic disparities.

• Non-Caucasian participants were more likely to live in urban areas where 
greater access to services should be available, and yet these children were 
less likely to access/utilize and complete the TIPS program (a no-cost follow 
up service to NICU graduates). Therefore, access to follow up/ developmental 
tracking services may be likely related to factors beyond place of residence.   

• Further examination of study variables revealed that ethnicity may not 
necessarily the largest contributor to the disparity in completion of the TIPS 
fol low up program, and variables such as socioeconomic s tatus (Brandon, 
Adeniyi-Jones, Ki rby, Wedd, Culhan & Greenspan, 2008) may be more 
associated with follow up completion.  Preliminary analysis suggest that using 
insurance coverage (Medicaid v. Private) as a proxy for socioeconomic status 
may be more closely associated with completion of the TIPS program.  

• It i s  clear that finding ways to eliminate barriers associated with ethnicity as 
they relate to follow up completion as well as conducting additional research 
to determine the predictors of successful completion of NICU follow up are 
necessary.

N Percent

Caucasian 5773 80.6
African American 431 6.0
Hispanic 494 6.9
As ian/Pacific Islander 63 .9
Native American or Alaskan 53 .7

Multiracial 220 3.1
Other 81 1.1

Unknown 47 .7

Participant Data by Ethnicity

Research Questions
Are the rates of NICU follow up completion related to disparities  in ethnicity and/or 

access to services?

Caucasian Non-Caucasian/

Minority
T-tests 

Birth weight (grams) * 2304 2147

Gestational Age (weeks) * 33.98 33.42
Days  in NICU * 23.95 27.23

Days  on Ventilation * 4.64 6.10

Maternal Age (years) * 28.39 25.72

Chi -Square tests
Completion of follow-up (%)* 48.2                           26.2

Rural (%)* 30.7                           19.7

Medicaid (%)* 25.5                           69.9       

Mom college completion (%)* 45.7 12.9

Mom married (%)* 76.2 42.6

Note: *Significant at the p<.05 level

Ballantyne, M, Stevens B, Guttmann A, Willan A, Rosenbaum P. Transition to Neonatal Follow-
up Programs. J Perinat Neonat Nurs 2012; 26: 90-98.

Jackson, B.J. & Needelman, H. (2007). Building a system of Child Find through a 3-tiered 
model of follow-up. Infants and Young Children, 20, 255-256.

Komaromy, M.G. (1996). The role of black and Hispanic physicians in providing health 
care for underserved populations. The New England Journal of Medicine, 334, 1305-1310.

Shiao, S-Y. P., Andrews, C.M., & Helmreich, R.J. (2005). Maternal race/ethnicity and predictors 
of pregnancy and infant outcomes. Biological Resource for Nursing, 7, 55-66.

Snyder, U. (2004). Preterm birth as a social disease.  Medscape Ob/Gyn Women Health, 9(2). 

Screening for Maternal Depression in Mothers of Children with Congenital Heart 

Disease at Neonatal ICU Follow Up
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Abstract
Objective:  Investigate positive postpartum maternal 
depression screens at 6 months corrected age for mothers 
of infants with Congenital Heart Disease (CHD) and couple 
them with infant testing to determine effect on infant 
neurodevelopment at 6 months corrected age.
Design/Methods:  Retrospective chart review at 6 month 
corrected age follow-up visits from December 2013 - August 
2015.
Results: Prevalence of postpartum depression (PPD) 
screen 6.67% (cutoff > 9), compared with NICU control 

group prevalence of 18.6%,.  Not statistically significant. No 

significant differences from control group for cognitive, 

language, or early intervention outcomes. No correlation 

with infant characteristics.
Conclusions:

Maternal depression screen prevalence lower for infants 

with CHD than general NICU population, but results not 

significant.  Maternal depression does not appear to affect 

these infants’ development at 6 months corrected age.

Background

CHD mothers with lower rate of maternal depression 

screening than NICU control group although difference is not 

significant.

At 6 months corrected age neonatal factors do not influence 

the presence of (+)  maternal depression screen.

Maternal depression screening does not affect developmental 

progress or referral for early intervention services at 6 months 

for infants with CHD.

Results
At cutoff score > 9, there was a 6.78% prevalence depression 
screening, compared with 18.6% in NICU control group.  The 
di fference is not significant. 

Neonatal factors between CHD and non CHD groups not 

s ignificantly correlated with maternal EPDS

EPDS score not significantly correlated with 6 month BSID-III scores, 
nor the need for early intervention

AAP: Screen for postpartum depression at well child visits 

and facilitate access to services for positive screens1

Edinburgh Postnatal Depression Scale (EPDS) 

-86-100% sensitive and 78-95% 

specific2

Prevalence of maternal depression in the NICU not 

established: 30-63% over the first year3

Susceptibility factors to post-partum depression: child’s 

health4, maternal socioeconomic status, age, and marital 

status5

Previous general NICU study at 6-month follow-up indicated 

no correlation between PPD screen and child outcomes at 

that time.

Discussion

88 mother-child pairs: 43 with CHD; 45 NICU control

Retrospective chart from the Tracking Infant Progress 

Statewide (TIPS) program database

EPDS used score of > 9 or (+) on question 10 as positive 

screen

Six month visits from December 2013-August 2015 included

-EPDS score.

-Maternal: age, zip, insurance, marital status,

-Infant: gestational age, birth weight, length of stay, time on 

mechanical ventilation, early intervention referral, and scores 

on ASQ-SE, BSID-III cognitive and language, and BSID-III 

Screener motor.

Methods

CHD NICU Control

Characteristic Mean SD Mean SD

Gestational age (weeks) 36.8 3.4 35.4 4.1

Birth weight (g) 2735 986 2691 1125

Length of stay (days) 32.5 34.5 34.1 37.1

Time on ventilator (days) 9.0 19.9 6.6 9.6

Maternal EPDS Score

Characteristics of the Neonates

Conclusions

CHD group with lower rate of (+) depression screening than 

control group. Nevertheless, the rate points to the need for 

screening these mothers.

No effect of neonatal factors-low sample size versus does 

initial stress wear off.

While maternal depression associated with worse 

developmental outcomes7,13this is not seen in this study,  

suggesting that developmental effects could be blunted with 

early intervention.

Selected References
1.Earls MF, Committee on Psychosocial Aspects of Child and Family 
Health American Academy of Pediatrics. Incorporating recognition and 

management of perinatal and postpartum depression into pediatric 
practice. Pediatrics. 2010;126(5):1032-1039.

2.Gaynes BN, Gavin N, Meltzer-Brody S, et al. Perinatal depression: 
Prevalence, screening accuracy, and screening outcomes. Evid Rep 

Technol Assess (Summ). 2005;(119)(119):1-8.
3.Gonulal D, Yalaz M, 2015;36(2):156-166. Altun-Koroglu O, Kultursay N. 

Both parents of neonatal intensive care unit patients are at risk of 
depression. Turk J Pediatr. 2014;56(2):171-176.

4.Miles MS, Holditch-Davis D, Burchinal P, Nelson D. Distress and 
growth outcomes in mothers of medically fragile infants. Nurs Res. 

1999;48(3):129-140.
5.Muraca GM, Joseph KS. The association between maternal age and 

depression. J Obstet Gynaecol Can. 2014;36(9):803-810.

Sample Characteristics
CHD NICU Control

Characteristic Percentage Percentage

Insurance type

Public

Private
Public and Private

Not Reported

18.2%

72.7%
2.2%

6.9%

20.0%

62.2%
2.2%

15.6%

Marital Status

Single

Married
Not Reported

24.4%

60.0%
15.6%

20.0%

62.2%
17.8%

Ethnicity

Caucasian

Hispanic 

African American

Asian/Pacific Islander

Multiracial

Not reported

80.6%

11.1%

8.3%

0%

0%

0%

71.1%

2.2%

6.7%

6.7%

2.2%

11.1%

BACKGROUND

METHODS

RESULTS

Allison G. Dempsey, PhD, University of Colorado School of Medicine; Children’s Hospital Colorado
Marcos Colon, MD,  Monroe Carell Jr. Children’s Hospital at Vanderbilt

Rachel Goode, MD. ,  Monroe Carell Jr. Children’s Hospital at Vanderbilt
Howard Needelman, MD, Munroe-Meyer Institute, University of Nebraska Medical Center

Variations in Criteria for Eligibility Determination for Early Childhood Intervention 

Services across the United States

CONCLUSIONS

Children qualify for early 
intervention (EI) services by 
demonstrating a deficit in 1 or 
more areas of 5  developmental 
domains (IDEA, 2004). The 
purpose of this study is to 
describe policy data on eligibility 
determination practices for EI 
services across the US. The 
presentation will highlight 
variations in (a) definition of 
delay; (b) approved assessment 
tools for eligibility determination; 

Policy information was gathered 
from posted information on state 
EI websites for 12 states. 

To demonstrated variability, five 
sets of Bayley III scores obtained 
from clinical records for children 
(18-26 months) were used to 
determine whether eligibility for 
EI would be established 
(contingent on those scores). 
Both scale scores and 
developmental age associated 
with raw score were calculated. 
Adjusted age was used for 
children 24 months and younger. 
Percent delay was calculated as 
follows: 
1-[age estimate/chronological or 
adjusted age] * 100

Age Cognitive 

(ss; % delay)

Receptive 

Language

(ss; % delay)

Expressive 

Language

(ss; % delay)

Fine 

Motor

(ss; % delay)

Gross 

Motor

(ss; % delay)

1 18 10 (0) 8 (17) 10 (0) 10 (0) 10 (0)

2 18 7 (17) 9 (6) 6 (28) 9 (6) 10 (0)

3 22 8 (5) 9 (5) 7 (18) 6 (27) 5 (36)

4 23 5 (26) 5 (35) 5 (35) 6 (26) 5 (40)

5 26 8 (12) 8 (23) 8 (19) 7 (19) 7 (31)

SCORE PROFILES

There were significant variations in eligibility criteria across the 12 states described. Child 1 
qualified in only 1 state (8%), child 2 in 4 (33%), child 3 in 11 (92%), child 4 in 11 (92%), and child 
5 in 7 (58%). 

State Definition of Delay Qualifying 

Children

Specified Tools

AL 25% in 1 domain 2-5 May include: BDI-3; DAY-C, ELAP; IDA; PLS-5; 

EIDP; Rosetti Infant Toddler Language Scales

AK 15% in 1 domain 1-5 Not specified

AZ 50% in 1 domain -- Not specified

CA <24mos: 33% in 1 domain; 24-36 mos: 50% in 1 or 33% in 2 3-4 Not specified

CO 25% in 1 domain 2-5 Not specified

DE 25% in any domain except expressive language 3-5 Not specified

GA 2SD in 1 domain or >1.5 in 2 domains 3-4 BDI-3 or DAY-C; and PLS-5; PDMS; REEK; AEPS; 

HELP or Carolina

HI 1SD in 2+, or 1.4SD in 1 2-5 Not specified

ID 30% or 6-month delay in 1 3-5 Not specified

KS 25% in 1 or 20% in 2 2-5 Not specified

NV 50% in 1 or 25% in 2 3-4 DAYC-2, BDI-2, Brignace, KIDS + discipline specific

RI 2SD in 1 domain or >1.5 in 2 domains 3-4 Not specified

There are significant variations in 
eligibility determination practices 
across states, including definition 
of delay, approved measures, 
etc.
Professionals working with 
children <36 months at high 
medical risk for delays are 
positioned to facilitate the 
eligibility determination process 
through collaborative 
relationships with state EI 
agencies.
Advocacy for expanded services 
is warranted, as well as 
consistency in determination

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.daake.com/projects/nebraska-medicine-unmc/&ei=RsURVbTOD4HzUo3GgJAL&bvm=bv.89184060,d.aWw&psig=AFQjCNGvHC6lqbTNXHyPYJV2M9L7UgcZhg&ust=1427314372702207
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.daake.com/projects/nebraska-medicine-unmc/&ei=RsURVbTOD4HzUo3GgJAL&bvm=bv.89184060,d.aWw&psig=AFQjCNGvHC6lqbTNXHyPYJV2M9L7UgcZhg&ust=1427314372702207
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Josephine Baker helped to establish some of the first programs in 
preventive medicine and public health.  In order to curb the enormous 
death rates among infants in the city, Dr Baker used school nurses in the 
summer of 1908 to visit the homes of newborns to teach mothers how to 
take care of their babies.  There were 1200 fewer deaths that summer than 
the previous one. 

2004 IDEA

IDEIA (PL 108-446) or Individual with Disabilities Education Improvement Act

Part A  3R’s + independence

Part B  Kids 3-21 get FAPE with IEP

Part C  Kids 0-3 get FAPE with IFSP

Part D  Authorizes activities to improve special education services

Part E  Establishes National Center for Special Education Research

The health care provider, in his role in “child find” in 

Part C of PL 108-446, refers the child of concern

for an evaluation for services by a multidisciplinary

team (MDT).  If the team feels that the child has

significant functional delay, with the agreement of

the parents, an Individualized Family Service Plan

(IFSP) is established.
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National Center for Medical Rehabilitation Research 
(NCMRR) Disability Classification Terminology

• Pathophysiology – interruption of normal physiology

• Impairment – loss of normal function

• Functional limitation – restriction of ability to perform 
functional activities

• Disability – restricted participation in societal roles

• Societal limitations – external barriers to full 
participation 

Example of NCMRR Terminology in Cerebral Palsy

• Pathophysiology – cystic PVL

• Impairment – spasticity, contractures

• Functional limitation – awkward walking, difficulty dressing

• Disability – education in restricted environment, limited sports 
access

• Societal limitation – exclusion from school, medical treatment, 
insurance 

The Bayley

Probably the “gold standard” used for developmental assessments in 
the followup literature is the Bayley.  Be carefull though.  The BSID III is 
much different than the older BSID II and scores are probably 8-10 
points higher.  It also divides “cognitive” scores into a cognitive 
composite and language composite as opposed to the BSID II which 
had a single MDI (and PDI).  These tests have a mean of 100 and SD of 
15.  The BSID III Screener, however, has competent, emerging, and at 
risk categories.
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“The Committee  on Understanding Premature Birth and  Assuring 
Healthy Outcomes estimated that the U.S. economic burden is $26.2 
billion, or roughly $51,600 per preterm infant.” – from Galston in 
Public Health Reports, 2008 

Analysis of Premature Outcomes
Hilde et al 2019 


