1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Pedliatr. Author manuscript; available in PMC 2020 January 29.

-, HHS Public Access
«

Published in final edited form as:
J Pedjatr. 2019 December ; 215: 41-49.e4. doi:10.1016/j.jpeds.2019.07.063.

Developmental Outcomes of Extremely Preterm Infants with a
Need for Child Protective Services Supervision

Elisabeth C. McGowan, MD?, Abbot. R. Laptook, MD1, Jean Lowe, PhD2, Myriam Peralta-
Carcelen, MD, MPD3, Dhuly Chowdhury, MS#, Rosemary D. Higgins, MD®, Susan R. Hintz,
MD, MS Epi®, Betty R. Vohr, MD1, Eunice Kennedy Shriver National Institute of Child Health
and Human Development Neonatal Research Network”

1Division of Neonatal Medicine, Department of Pediatrics, Brown University, Providence, R,
2Department of Pediatrics, University of New Mexico, Albugquerque, NM;

SDepartment of Pediatrics, University of Alabama at Birmingham, Birmingham, AL;

4Social, Statistical, and Environmental Sciences Unit, RTI International, Rockville, MD;

5Eunice Kennedy Shriver National Institute of Child Health and Human Development, Rockville,
MD;

5Division of Neonatal and Developmental Medicine, School of Medicine, Stanford University and
Lucile Packard Children’s Hospital, Palo Alto, CA

Abstract

Objective—To evaluate neurodevelopmental outcomes of preterm infants with need for Child
Protective Services (CPS) supervision at hospital discharge compared with those discharged
without CPS supervision.

Study design—TFor infants born at <27 weeks of gestation between 2006 and 2013,
prospectively collected maternal and neonatal characteristics and 18- to 26-month corrected age
follow-up data were analyzed. Bayley-I1I cognitive and language scores of infants with discharge
CPS supervision were compared with infants without CPS supervision using regression analysis
while adjusting for potentially confounding variables, including entering CPS after discharge from
the hospital.

Results—Of the 4517 preterm infants discharged between 2006 and 2013, 255 (5.6%) were
discharged with a need for CPS supervision. Mothers of infants with CPS supervision were
significantly more likely to be younger, single, and gravida =3; to have less than a high school
education; and to have a singleton pregnancy and less likely to have received prenatal care or
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antenatal steroids. Despite similar birth weight and medical morbidities, the CPS group had longer
hospital stays compared with the non-CPS group. In adjusted analysis, cognitive scores were
points lower (B = —1.94; 95% ClI, —3.88 to —0.08; = .04) in the CPS at discharge group
compared with the non-CPS group. In children who entered CPS supervision after hospital
discharge (an additional 106 infants), cognitive scores were 4 points lower (8= —4.76; 95% Cl,
—7.47 to —2.05; P<.001) and language scores were 5 points lower (8 =-4.93; 95% CI, —8.00 to
-1.86; P=.002).

Conclusion—Extremely preterm infants discharged from the hospital with CPS supervision or
entering CPS postdischarge are at increased risk for cognitive delay at 2 years of age.
Opportunities exist to intervene and potentially improve outcomes in this vulnerable group of
children.

Child Protective Services (CPS) investigations increased by approximately 12% from 2013
to 2017.1 Although rates vary, developmental delays have been reported in up to 40% of
infants and 90% of toddlers involved in CPS.2 Significant cognitive delays have been
reported in nearly one-third of toddlers in the child welfare system.3 Increased behavioral
problems, including externalizing and dysregulation, have also been reported.*

Preterm infants are at risk for poor developmental and behavioral outcomes,>2 but most
CPS cohorts do not distinguish between term and preterm status. A 1995 cross-sectional
analysis of a California cohort reported that 36% of children entering foster care before 1
year of age were born preterm.19 In a Eunice Kennedy Shriver National Institute of Child
Health and Human Development (NICHD) Neonatal Research Network (NRN) study of
extremely preterm (EPT) infants born to adolescent mothers, CPS supervision was a
predictor of low cognitive and language scores, although the subset of CPS infants was
small.11

Given this scarcity of data, the additional impact of the need for CPS involvement in preterm
infants already at high risk for developmental delay is unknown. The main objective of this
study was to evaluate differences in cognitive, language, and behavior outcomes between
children discharged from the hospital with the need for CPS supervision and those without
the need for CPS supervision. Our primary hypothesis was that EPT infants with CPS
supervision at discharge would have lower 2-year Bayley Scales of Infant and Toddler
Development 111 (Bayley-111) cognitive and language scores compared with EPT infants
without CPS supervision at discharge. A secondary hypothesis was that EPT infants with
CPS supervision would have increased behavior/social problems, decreased competence on
the Brief Infant Social and Emotional Assessment (BITSEA), and decreased growth
outcomes at age 2 years. A post hoc analysis explored further relationships between changes
in CPS status from discharge to 2 years of age and developmental delay measured by
Bayley-I11 scores.

Methods

This was a retrospective cohort analysis of prospectively collected data (in the NICHD NRN
generic database and follow-up database) by 21 NRN centers. Local Institutional Review
Boards approved data collection. Infants born at <27 weeks of gestation between January
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2006 and December 2013 at a participating NRN hospital and with a follow-up assessment

completed at 2 years (defined as 18-26 months corrected age) were included. Infants with a
major congenital anomaly or a syndrome associated with adverse developmental outcomes

were excluded.

Two cohorts were evaluated: EPT infants who were discharged from the hospital with CPS
supervision and those who were discharged without CPS supervision. CPS status was
defined as any infant supervised as a ward of the court, in temporary custody by a state
agency/court system and in the home of a relative (or other person), or mother and child
together but supervised by state agency/court system. CPS status was recorded at hospital
discharge and at a 2-year follow-up assessment.

Research personnel prospectively collected maternal data, including age, gravida status,
race/ethnicity, education, prenatal care, and antenatal steroid use. Neonatal data included
gestational age, growth measures (including z-scores),2 sex, and morbidities, including but
not limited to small for gestational age,3 intraventricular hemorrhage (IVH) grade I11-1V,
cystic periventricular leukomalacia (cPVL), necrotizing enterocolitis (NEC), early-onset and
late-onset sepsis, bronchopulmonary dysplasia (BPD), and severe retinopathy of prematurity
(ROP).

At discharge and at 2-year follow-up assessment, living arrangement data collected included
primary caretaker, household composition, education level, primary language, insurance
status, and the number of places the child had lived between discharge and the 2-year
assessment.

Certified examiners performed neurodevelopmental assessments at corrected age 18-22
months (for infants born between January 1, 2006 and June 30, 2012) or corrected age 22—
26 months (for infants born between July 1, 2012, and December 31, 2013) secondary to a
protocol change for assessment age.14 The Bayley-111 includes cognitive and language
composite scores (mean, 100 + 15); a score <85 represents 1 SD below the mean.1® Bayley-
I11 motor scores were not collected by the NICHD NRN until January 1, 2010, and are not
included in the present analysis. The BITSEA, which captures socioemotional and
behavioral information, was completed by the primary caregiver (for infants born between
January 1, 2006, and May 30, 2012). This standardized, normative value-referenced
behavioral screening instrument includes 2 scales: a Problem Scale (31 items), with higher
scores reflecting increased behavior/social problems, and a Competence Scale (11 items),
with lower scores reflecting less competence.16

The primary study outcomes were Bayley-111 cognitive and language composite scores.
Secondary outcomes were BITSEA Problem Scale score >75th percentile; BITSEA
Competence score <15th percentile; moderate to severe cerebral palsy (CP), as demonstrated
by an abnormal neurologic examination and Palisano Gross Motor Function Classification
System level >217; and growth measures (weight, length, and head circumference).
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Statistical Analyses

Results

Maternal, infant, and social characteristics and 2-year outcomes were compared between
infants with CPS supervision (CPS group) and those without CPS supervision (non-CPS
group) documented at initial hospital discharge. The Xz test was used for categorical
variables and the ftest or Wilcoxon rank-sum test was used for continuous variables, as
appropriate. Bayley-111 composite scores were calculated for corrected age. Unadjusted
group comparisons were performed for the primary and secondary outcomes. Two separate
generalized linear mixed models were used to evaluate the associations between CPS at
discharge and cognitive and language scores. The unadjusted comparisons of outcomes for
each factor accounted only for NRN center as a random effect (reflecting differences in
population, clinical, and CPS practices).

Adjusted analysis controlled for center and other potentially confounding variables of the
mother (ie, prenatal care, antenatal steroids, age, and nonwhite race), the infant (ie,
gestational age, sex, BPD, NEC, early or late sepsis, IVH or cPVL, and severe ROP), the
postdischarge home environment (ie, 2-year caregiver education of less than high school and
non-English speaking, infant living in more than 1 home), and age at testing. Because some
of the children entered CPS between discharge and 2 years of age, the final models included
“CPS after discharge,” because this potential confounder remained a significant factor in the
adjusted model. The available sample provided at least 80% power for detecting a small
difference (Cohen d'= 0.20) between the CPS and non-CPS groups at discharge at a Pvalue
of .05 for the primary outcome. All Pvalues were 2-tailed, with a value <.05 considered to
indicate statistical significance. Analyses were conducted with SAS 9.4 (SAS Institute, Cary,
North Carolina).

To explore the movement of children entering and exiting CPS over the 2-year period in
more detail, an unadjusted post hoc analysis was performed for the primary outcomes
(Bayley-I11 cognitive and language scores) and BITSEA scores for 4 subgroups of CPS
exposure: (1) CPS at discharge only (child under CPS supervision at hospital discharge but
no longer at 2 years), (2) CPS at 2 years only (child entered CPS supervision any time after
initial hospital discharge),(3) child in CPS supervision at both discharge and until 2 years,
and (4) child never in CPS. The overall Pvalues for comparing all 4 groups were calculated,
and pairwise comparisons between groups were performed only for outcomes with a
significant overall Pvalue.

The study population included a total of 8995 EPT infants born at <27 weeks of gestation
between January 1, 2006, and December 31, 2013, and admitted to a participating NRN
center at <72 hours of age. Study cohort derivation is depicted in the Figure. There were no
significant differences in rates of death, incomplete follow-up, or loss to follow-up between
the CPS and non-CPS groups. The study cohort comprised 4517 EPT infants with available
2-year Bayley-I11 cognitive composite scores, of whom 255 (5.6%) were discharged from
the neonatal intensive care unit (NICU) under CPS supervision.
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Table I presents maternal and neonatal characteristics in the CPS and non-CPS groups at
hospital discharge. Compared with mothers of infants in the non-CPS group, mothers of
infants in the CPS group were more likely to be younger, single, of higher gravida, and less
educated and to have a singleton pregnancy and less likely to have received prenatal care or
antenatal steroids. Despite similar rates of sepsis, BPD, NEC, IVH, cPVL, and severe ROP
in the 2 groups, the CPS group had longer NICU stays than the non-CPS group. At 36 weeks
postmenstrual age, CPS infants were slightly heavier and had a larger head circumference.

Table Il (available at www.jpeds.com) presents living arrangements at discharge and at 2
years. More than one-half (58%) of infants with CPS supervision were discharged to family,
36% were placed with a foster parent, and 2% were placed with an adoptive parent. At 2
years, the majority (62%) of infants with CPS supervision continued to have a family
member as the primary caretaker, and the primary caretaker was more likely to be an English
speaker compared with the non-CPS group. At both hospital discharge and 2 years, infants
with CPS supervision were more likely to reside in larger households, to have lived in more
than 1 home, and to have public insurance. Early intervention participation was similar in
the 2 groups.

In unadjusted comparisons at 2 years (Table I11), the CPS group had lower Bayley-Il1
cognitive composite scores (mean, 85.3 + 15.8 vs 88.6 £ 15.3; £<.001) and a greater
proportion of scores <85 (39% vs 30%; 2= .003). There were no significant between-group
differences in Bayley-I11 language scores, BITSEA scores, or weight. The CPS group had a
smaller head circumference, shorter length, and greater likelihood of moderate to severe CP
and were more likely to have been rehospitalized.

Linear regression analysis adjusted for biological and social risks (Table IV) showed that
CPS at discharge was independently associated with an almost 2-point lower Bayley-1l1
cognitive score (=1.94; 95% CI, —3.80 to —0.08; £ =.04), and that entering CPS after
discharge was associated with almost 5-point lower cognitive and language scores (—4.76;
95% ClI, —7.47 to —2.05; P<.001 and -4.93; 95% CI, —-8.0 to —1.86; £=.002, respectively).
Additional characteristics associated with lower Bayley-I11 scores included single mother,
nonwhite race, and less than high school education of the 2-year primary caretaker. Male sex
and major neonatal morbidities were identified as independent risk factors for lower
cognitive and language scores.

Exploratory comparisons among CPS subgroups and infants never exposed to CPS are
presented in Table V. Cognitive and language composite scores were lowest for infants who
at 2 years either remained in CPS since discharge or entered CPS sometime after discharge.
Compared with infants under CPS supervision at discharge only, the subgroup of infants
under CPS supervision at both discharge and 2 years was more likely to have cognitive
scores <85 (51% vs 32%; P=.004) and language scores <70 (29% vs 18%; P = .04). Infants
who had never been under CPS supervision had the highest mean cognitive and language
scores. In addition, mean BITSEA competency scores were lower for infants with CPS
supervision at discharge and 2 years compared with those who had never been under CPS
supervision (15.5 £ 4.6 vs16.6 + 3.6: £=.017), although mean behavior problem scores
were similar in the 2 groups (data not shown).
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Discussion

This study investigated differences in cognition and language and secondary outcomes of
behavior and growth at 2 years of age among EPT infants with and without CPS
involvement. Our findings support our primary hypothesis that infants discharged from the
hospital with CPS supervision are more likely to have lower 2-year cognitive scores
compared with infants discharged without CPS supervision. Language scores were similar in
the 2 primary study groups, however.

The CPS group was characterized by a greater number of maternal social and environmental
risk factors, including multigravida, single mother, public insurance, and less education,
prenatal care, and antenatal steroids. It did not appear that more medically complex infants
were placed into CPS care at NICU discharge, given that there was no difference in neonatal
morbidities between the 2 groups. For those infants leaving the hospital under CPS
supervision, the majority were living with biological parent(s) or family members at
discharge and at 2 years of age. This preference toward kinship care aligns with the goals of
stability and family preservation advocated by the Adoptions and Safe Family Act.18

Early cognitive assessments of children with CPS involvement, consisting of data analyzed
from the 1999-2000 National Survey of Child and Adolescent Well-Being cohort, were
published by Stahmer et al.1® These authors reported that 30% of infants aged 0-2 years had
cognitive scores >2 SD below the mean. In a California child welfare cohort, 35% of
toddlers scored >1 SD below the mean on the Bayley-I1l1 Mental Developmental Index, and
30% scored >2 SD below the mean.2 Although not specified, it is likely that both cohorts
included children born prematurely. In our EPT cohort, 39% and 13% had Bayley-I11
cognitive scores >1 SD and >2 SD below the mean, respectively. Mean scores for Bayley-llI
have been reported to be higher than expected, and thus comparing Bayley-111 and Bayley-II
results is challenging; nonetheless, this suggests that our results may be underestimates of
delays.20:21

Mean cognitive scores were 3 points lower for infants in the CPS group compared with the
non-CPS group. Although many of the social risk factors necessitating CPS supervision are
also risk factors for developmental delay, cognitive findings remained significant after
statistical adjustment. Regression analysis also revealed potentially greater negative impacts
on cognitive and language scores when entering CPS supervision after discharge. This could
be an effect of timing and/or duration of exposure to environments that necessitate
supervision. The additional lowering of cognitive and language scores for those infants with
CPS involvement, even by 2-5 points, can be thought of as increasing the risk of special
education needs for EPT infants, as reflected in their higher rate of cognitive composite
scores <85.

There were no between-group differences in mean Bayley-111 language scores; however,
22% of the CPS group had language scores <70, in contrast to data reported by Stahmer et
al, in which approximately 10% of children with CPS supervision at 0-2 years of age had
language assessment scores >2 SD below the mean.19 It is unclear whether Stahmer et al
included preterm infants in their analysis. Many infants in our cohort were tested at 18-22
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months of corrected age, which may be too early to detect language delays in EPT children.
The time spent in disruptive environments, particularly during critical periods of language
development, may adversely affect skills. Because language delays may increase over time
in children under CPS supervision,1? close surveillance is warranted.

BITSEA scores were similar in our CPS and non-CPS groups; approximately one-third of all
children had high problem or low competency scores, similar to rates of behavioral problems
reported in other preterm cohorts.®-22 This could be due to parental underreporting of
problems due to perception biases or socially desirable responding,23:24 or because
prematurity is a stronger determinant of behavioral problems than environments prompting
CPS oversight. However, behavioral difficulties among children in foster care are well
documented, with a 3- to 4-fold increased odds of anxiety, depression, and attention/
hyperactivity disorders compared with the general population.2>26 Because preterm infants
are at increased risk for similar behavioral problems over time, longitudinal mental health
evaluation of the EPT children in CPS is warranted.27.28

Poor growth is common among EPT infants.2? The CPS group had a larger head
circumference at 36 weeks postmenstrual age, but at 2 years demonstrated a greater lag in
head circumference, and length, compared with the non-CPS group. Whether this was due to
environmental influence is unclear, given that multiple variables, including poverty, stress,
inflammation, and nutritional deficiencies, may contribute to poor growth.39:31 The CPS
group had a higher percentage of infants with moderate to severe CP, which has been
associated with delayed head growth,32-34 which may partially explain some of the growth
findings. Although there were no differences in IVH or cPVL between the 2 groups, other
markers of brain injury, such as cerebellar and white matter injury,3>:3¢ which were not
captured in the NRN database, may have been higher in the CPS group, leading to higher
rates of motor impairment. In addition, the infants with CPS supervision were less likely to
receive antenatal steroids, which has a protective effect against CP.37

Health care utilization for medically and socially vulnerable populations is an important
consideration. For this EPT cohort, infants discharged under CPS supervision were in the
hospital an average of 11 days longer than infants not under CPS supervision. Because
neonatal morbidities were similar in the 2 groups, prolonged hospitalization may have been
due to social factors, including decreased parent/caregiver visitation, or the complexities of
caregiver identification/placement. Rehospitalization rates were also higher for infants under
CPS supervision. Although public insurance has been associated with an increased rate of
rehospitalization,3® CPS-supervised families may encounter challenges when navigating the
healthcare environment, resulting in lapses in preventative care or frequent provider changes
that lead to escalation of health care needs or services. It is encouraging that early
intervention, which provides support to both infant and caregiver, was comparable in the 2
groups.

In post hoc analysis, the proportions of children scoring >1 SD and > 2 SD below the mean
for cognitive and language scores were highest for those in under CPS supervision from
discharge to 2 years. One-third of the EPT infants discharged under CPS supervision
remained under supervision at 2 years, and in this group, one-half had a mean cognitive
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score <85. The effect of duration of exposure to environmental stressors on
neurodevelopment remains controversial, owing to the complexity and timing of exposures
and variations in living environments and caregiver skills.3%-42 The results of our
exploratory analysis should be interpreted cautiously but nonetheless suggest the need for a
detailed study of the support available to and adversities faced by EPT infants under CPS
supervision.

In our analysis, CPS supervision is likely a proxy for an inadequate home environment.
There are state-to-state differences in the details of CPS policy, referrals, and management,
as described in the National Study of Child Protective Services Systems and Reform Efforts
of State CPS Policy* and the state statutes database.** Factors prompting CPS referral in an
NICU may include maternal substance abuse, adverse maternal mental health, previous
custody loss, or other concerns for potential abuse, neglect, or endangerment. In EPT
infants, a long NICU stay allows for identification of psychosocial risks and implementation
of parental support as needed. After discharge, it may be more difficult to identify risk
factors and provide support, thus increasing the infants’ exposure to adverse environments.
Risk factors necessitating CPS supervision may impact the quality of parenting,*>47 a
critical factor for optimizing outcomes. Responsive, structured, and independence-promoting
parenting styles are associated with improved child cognition and behavior,*84% and CPS
goals include child placement with caregivers who are able to provide such nurturing
interactions.

Our study has several strengths and limitations. We evaluated prospectively collected
neonatal and 2-year outcome data in a relatively large cohort of EPT newborns with CPS
supervision. The NICHD NRN database, which includes a large and diverse population
represented by 21 tertiary care centers throughout the US, allowed exploration of outcomes
at a critical time point of 0-2 years of age. Limitations include a retrospective analysis and
the absence of data capturing reasons for CPS supervision and maternal risk factors, such as
drug/substance use, domestic violence, or mental illness. In addition, the study was not
powered to evaluate differences among CPS subgroups. Generalizations about foster homes
and kinship care cannot be made, because placement strategies vary and case workers face
the challenge of securing a safe environment while minimizing the disruptions of removal.

EPT infants discharged to CPS are a highly vulnerable population and are at increased risk
for cognitive delays. Environments necessitating either the continued need for CPS
supervision at 2 years of age or the need to enter CPS after discharge appear to convey even
greater risk for low cognitive and language skills. The combination of being born EPT, an
identified need for CPS supervision, and exposure to multiple social and environmental risk
factors should trigger close surveillance. More research is needed to identify potential
interventions for caregivers and infants.

J Pediiatr. Author manuscript; available in PMC 2020 January 29.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

McGowan et al.

Appendix

Page 9

Additional Members of the Eunice Kennedy Shriver National Institute of

Child Health and Human Development Neonatal Research Network

NRN Steering Committee Chair: Richard A. Polin, MD, Division of Neonatology, College
of Physicians and Surgeons, Columbia University

Alpert Medical School of Brown University and Women & Infants Hospital of Rhode Island
(U10 HD27904): Abbott R. Laptook, MD; Martin Keszler, MD; Angelita M. Hensman, MS,
RNC-NIC, Barbara Alksninis, PNP, Kristin M. Basso, BSN, MaT, Robert Burke, MD,
Melinda Caskey, MD, Katharine Johnson, MD, Mary Lenore Keszler, MD, Andrea M.
Knoll, Theresa M. Leach, MEd, CAES, Emilee Little, RN, BSN, Elisabeth C. McGowan,
MD, Elisa Vieira, RN, BSN, Victoria E. Watson, MS, CAS, Suzy Ventura.

Case Western Reserve University, Rainbow Babies & Children’s Hospital (U10 HD21364,
MO1 RR80): Michele C. Walsh, MD, MS, Avroy A. Fanaroff, MD, Anna Marie Hibbs, MD,
Deanne E. Wilson-Costello, MD, Nancy S. Newman, BA, RN, Allison H. Payne, MD, MS,
Bonnie S. Siner, RN, Monika Bhola, MD, Gulgun Yalcinkaya, MD, Harriet G. Friedman,
MA.

Children’s Mercy Hospital, University of Missouri Kansas City School of Medicine (U10
HD68284): William E. Truog, MD, Eugenia K. Pallotto, MD, MSCE, Howard W. Kilbride,
MD, Cheri Gauldin, RN, BS, CCRC, Anne Holmes, RN, MSN, MBA-HCM, CCRC, Kathy
Johnson RN, CCRC, Allison Knutson, BSN, RNC-NIC.

Cincinnati Children’s Hospital Medical Center, University Hospital, and Good Samaritan
Hospital (U10 HD27853, M01 RR8084): Kurt Schibler, MD, Edward F. Donovan, MD,
Cathy Grisby, BSN, CCRC, Kate Bridges, MD, Barbara Alexander, RN, Estelle E. Fischer,
MHSA, MBA, Holly L. Mincey, RN, BSN, Jody Hessling, RN, Teresa L. Gratton, PA, Le-
nora Jackson, CRC, Kristin Kirker, CRC, Greg Muthig, BS, Jean J. Steichen, MD, Stacey
Tepe, BS, Kimberly Yolton, PhD.

Duke University School of Medicine, University Hospital, University of North Carolina, and
Duke Regional Hospital (U10 HD40492, UL1 TR1117, M01 RR30, UL1 TR1111): Ronald
N. Goldberg, MD, C. Michael Cotten, MD, MHS, Ricki F. Goldstein, MD, Patricia L.
Ashley, MD, PhD, William F. Malcolm, MD, Kathy J. Auten, MSHS, Kimberley A. Fisher,
PhD, FNP-BC, IBCLC, Sandra Grimes, RN, BSN, Kathryn E. Gustafson, PhD, Melody B.
Lohmeyer, RN, MSN, Joanne Finkle, RN, JD, Matthew M. Laughon, MD, MPH, Carl L.
Bose, MD, Janice Bernhardt, MS, RN, Gennie Bose, RN, Cindy Clark, RN, Linda Manor,
RPh, Diane Warner, MD, MPH, Janice Wereszczak, NNP.

Emory University, Children’s Healthcare of Atlanta, Grady Memorial Hospital, and Emory
University Hospital Midtown (U10 HD27851, MO1 RR39): David P. Carlton, MD, Barbara
J. Stoll, MD, Ira Adams-Chapman, MD, Ellen C. Hale, RN, BS, CCRC, Yvonne Loggins,
RN, BSN.
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Eunice Kennedy Shriver National Institute of Child Health and Human Development:
Stephanie Wilson Archer, MA

Indiana University, University Hospital, Methodist Hospital, Riley Hospital for Children,
and Wishard Health Services (U10 HD27856, M01 RR750): Gregory M. Sokol, MD,
Brenda B. Poindexter, MD, MS, Anna M. Dusick, MD (deceased), Lu-Ann Papile, MD,
Susan Gunn, NNP, CCRC, Faithe Hamer, BS, Dianne E. Herron, RN, CCRC, Abbey C.
Hines, PsyD, Carolyn Lytle, MD, MPH, Heike M. Minnich, PsyD, HSPP, Lucy Smiley,
CCRC, Leslie Dawn Wilson, BSN, CCRC.

Nationwide Children’s Hospital and the Ohio State University Medical Center (U10
HD68278): Pablo J. Sanchez, MD, Leif D. Nelin, MD, Sudarshan R. Jadcherla, MD, Patricia
Luzader, RN, Christine A. Fortney, PhD, RN, Gail E. Besner, MD, Nehal A. Parikh, MD.

RTI International (U10 HD36790): Abhik Das, PhD, Dennis Wallace, PhD, Marie G. Gantz,
PhD, W. Kenneth Poole, PhD (deceased), Jamie E. Newman, PhD, MPH, Jeanette
O’Donnell Auman, BS, Margaret M. Crawford, BS, CCRP, Carolyn M. Petrie Huitema, MS,
CCREP, Kristin M. Zaterka-Baxter, RN, BSN, CCRP.

Stanford University, Dominican Hospital, EI Camino Hospital, and Lucile Packard
Children’s Hospital (U10 HD27880, M01 RR70): Krisa P. Van Meurs, MD, David K.
Stevenson, MD, Susan R. Hintz, MD, MS, Epi, M. Bethany Ball, BS, CCRC, Alexis S.
Davis, MD, MS, Epi, Andrew W. Palmquist, RN, Melinda S. Proud, RCP, Barbara Bentley,
PsychD, MSEd, Elizabeth Bruno, PhD, Maria Elena DeAnda, PhD, Anne M. DeBattista,
RN, PNP, Beth Earhart, PhD, Lynne C. Huffman, MD, Jean G. Kohn, MD, MPH, Casey
Krueger, PhD, Hali E. Weiss, MD.

Tufts Medical Center, Floating Hospital for Children (U10 HD53119, M01 RR54): Ivan D.
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8995 infants <27 weeks, born 1/1/06 — 12/31/13

5079 (56%)  survived to hospital discharge
5067 (56%)  with Primary Caretaker status

283 (5.6 %) CPS at hospital discharge
4784 (94.4 %) Non-CPS at hospital discharge

Page 17

CPS (283) Non-CPS (4784) Total (5067) At Discharge
3 (1.1%) 58 (1.2%) 61 Died after discharge
25 (8.8%) 464 (9.7%) 489 Lost to follow-up/no follow-up information
255 (90%) 4262 (89.1%) 4517 Complete Bayley-IIT composite
255/4517 (5.6%) 4262/4517 (94.4%)
met inclusion criteria & CPS at hospital discharge * met inclusion criteria & non-CPS at hospital
discharge *
4/255 27/4517
Missing 2y CPS data Missing 2y CPS data
171/251 (68%) 80/251 (32%) 106/4235 (2.5%) 4129/4235 (97.5%)
CPS at discharge only " CPS at discharge & 2y" CPS 2y only ° Never in CPS "
(no longer supervised by (remained in CPS (entered CPS between d/c
CPS at 2y) supervision from & 2y)

discharge to 2y)

* represents cohort of infants prospectively planned for analyses of primary and secondary outcomes

® represents cohort of infants for which post hoc analyses were conducted

Figure.

Study flow chart. The cohort of infants prospectively planned for analyses of primary and
secondary outcomes. The cohort of infants for which post hoc analyses were performed.
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