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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 For 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-
[ll 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 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% CI, —3.88 to —0.08; P = .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), cogni-
tive scores were 4 points lower (8 = —4.76; 95% CI, —7.47 to —2.05; P < .001) and language scores were 5 points
lower (6 = —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 post-
discharge 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. (J Pediatr 2019;215:41-9).

hild Protective Services (CPS) investigations increased by approximately 12% from 2013 to 2017." Although rates vary,

developmental delays have been reported in up to 40% of infants and 90% of toddlers involved in CPS.” Significant

cognitive delays have been reported in nearly one-third of toddlers in the child welfare system.’ Increased behavioral
problems, including externalizing and dysregulation, have also been reported.*

Preterm infants are at risk for poor developmental and behavioral outcomes,”” but most CPS cohorts do not distin-
guish between term and preterm status. A 1995 cross-sectional analysis of a California cohort reported that 36% of chil-
dren entering foster care before 1 year of age were born preterm.'’ 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
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cognitive, language, and behavior outcomes between chil-
dren discharged from the hospital with the need for CPS
supervision and those without the need for CPS supervi-
sion. Our primary hypothesis was that EPT infants with
CPS supervision at discharge would have lower 2-year Bay-
ley Scales of Infant and Toddler Development III (Bayley-
III) 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 relation-
ships between changes in CPS status from discharge to
2 years of age and developmental delay measured by
Bayley-III scores.

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 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 develop-
mental outcomes were excluded.

Two cohorts were evaluated: EPT infants who were dis-
charged 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, pre-
natal care, and antenatal steroid use. Neonatal data included
gestational age, growth measures (including z-scores),"” sex,
and morbidities, including but not limited to small for gesta-
tional age,"” intraventricular hemorrhage (IVH) grade III-1V,
cystic periventricular leukomalacia (cPVL), necrotizing
enterocolitis (NEC), early-onset and late-onset sepsis, bron-
chopulmonary 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 as-
sessments at corrected age 18-22 months (for infants born
between January 1, 2006 and June 30, 2012) or corrected

42

Volume 215 « December 2019

age 22-26 months (for infants born between July 1, 2012,
and December 31, 2013) secondary to a protocol change
for assessment age.'* The Bayley-III includes cognitive and
language composite scores (mean, 100 £ 15); a score <85
represents 1 SD below the mean.'” Bayley-III 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.'®

The primary study outcomes were Bayley-III cognitive and
language composite scores. Secondary outcomes were BIT-
SEA Problem Scale score >75th percentile; BITSEA Compe-
tence score <15th percentile; moderate to severe cerebral
palsy (CP), as demonstrated by an abnormal neurologic ex-
amination and Palisano Gross Motor Function Classification
System level >2'7; and growth measures (weight, length, and
head circumference).

Statistical Analyses

Maternal, infant, and social characteristics and 2-year out-
comes were compared between infants with CPS supervision
(CPS group) and those without CPS supervision (non-CPS
group) documented at initial hospital discharge. The x*
test was used for categorical variables and the ¢ test or Wil-
coxon rank-sum test was used for continuous variables, as
appropriate. Bayley-III composite scores were calculated for
corrected age. Unadjusted group comparisons were per-
formed for the primary and secondary outcomes. Two sepa-
rate generalized linear mixed models were used to evaluate
the associations between CPS at discharge and cognitive
and language scores. The unadjusted comparisons of out-
comes 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 poten-
tially 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 environ-
ment (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 P value of
.05 for the primary outcome. All P values were 2-tailed,
with a value <.05 considered to indicate statistical
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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 (Bay-
ley-1II 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 P values for
comparing all 4 groups were calculated, and pairwise com-
parisons between groups were performed only for outcomes
with a significant overall P value.

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-III cognitive composite scores, of whom 255
(5.6%) were discharged from the neonatal intensive care
unit (NICU) under CPS supervision.

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 II (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 III), the CPS
group had lower Bayley-III cognitive composite scores
(mean, 85.3 &+ 15.8 vs 88.6 £ 15.3; P < .001) and a greater
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proportion of scores <85 (39% vs 30%; P = .003). There
were no significant between-group differences in Bayley-III
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-III cognitive score (—1.94; 95% CI, —3.80 to —0.08;
P = .04), and that entering CPS after discharge was
associated with almost 5-point lower cognitive and
language scores (—4.76; 95% CI, —7.47 to —2.05; P < .001
and —4.93; 95% CI, —8.0 to —1.86; P = .002, respectively).
Additional characteristics associated with lower Bayley-III
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 in-
fants 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 vs
16.6 + 3.6: P = .017), although mean behavior problem
scores were similar in the 2 groups (data not shown).

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 edu-
cation, 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 in-
fants leaving the hospital under CPS supervision, the
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8995 infants <27 weeks, born 1/1/06 — 12/31/13

5079 (56%)
5067 (56%)

survived to hospital discharge
with Primary Caretaker status

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

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%)

met inclusion criteria & CPS at hospital discharge *

4/255
Missing 2y CPS data

l

171/251 (68%) 80/251 (32%)
CPS at discharge only ° CPS at discharge & 2y°
(no longer supervised by (remained in CPS
CPS at 2y) supervision from
discharge to 2y)

4262/4517 (94.4%)

met inclusion criteria & non-CPS at hospital
discharge *

27/4517
Missing 2y CPS data

106/4235 (2.5%) 4129/4235 (97.5%)

CPS 2y only® Never in CPS®
(entered CPS between d/c
& 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.

majority were living with biological parent(s) or family mem-
bers at discharge and at 2 years of age. This preference toward
kinship care aligns with the goals of stability and family pres-
ervation advocated by the Adoptions and Safe Family Act.'®

Early cognitive assessments of children with CPS involve-
ment, consisting of data analyzed from the 1999-2000 Na-
tional Survey of Child and Adolescent Well-Being cohort,
were published by Stahmer et al."” These authors reported

44

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-II Mental Developmental Index, and 30% scored >2
SD below the mean.” Although not specified, it is likely
that both cohorts included children born prematurely. In
our EPT cohort, 39% and 13% had Bayley-III cognitive
scores >1 SD and >2 SD below the mean, respectively.
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Table I. Maternal and neonatal characteristics
Characteristics CPS group Non-CPS group P value
Maternal N = 244 (5.9%) N = 3877 (94.1 %)
Age, y, mean + SD 26.0 + 6.7 275+ 6.3 <.001
Gravidity, n (%)
1 44 (18.0) 1237 (31.9) <.001
2 49 (20.1) 950 (24.5) 12
3+ 151 (61.9) 1689 (43.6) <.001
Singleton pregnancy, n (%) 217 (88.9) 3219 (83.0) .02
Prenatal care (>1 visit), n (%) 186 (76.2) 3730 (96.2) <.001
Antenatal steroids, n (%) 190 (77.9) 3447 (88.9) <.001
Highest grade completed, n (%)
Less than high school graduate 81 (33.2 674 (17.4) <.001
High school graduate 44 (18.0) 868 (22.4) 1
Some college 23 (9.4) 718 (18.5) <.001
College graduate 10 (4.1) 667 (17.2) <.001
Unknown 86 (35.2) 950 (24.5) <.001
Race/ethnicity, n (%)
White 97 (39.8) 1454 (37.5) 48
African American 105 (43.0) 1597 (41.2) 57
Hispanic/Latino 31 (12.7) 643 (16.6) 11
Other 9(3.6) 173 (4.4) .57
Unknown 2(0.8) 10 (0.3) 1
Single, n (%) 203 (83.2) 2130 (54.9) <.001
Neonatal N = 255 (5.6%) N = 4262 (94.4%)
Male sex, n (%) 125 (49.0) 2115 (49.6) .84
Birth weight, g, mean + SD 774 + 157 756 + 154 .07
Birth length, cm, mean + SD 325+25 324 +25 71
Birth head circumference, cm, mean + SD 229 +17 228+1.6 .30
Gestational age, wk, mean + SD 25 +1 25 +1 a2
Postnatal steroids, n (%) 49 (19.2) 808 (18.8) .96
Small for gestational age, n (%)* 12 (4.7) 219 (5.1) .76
Early-onset sepsis, n (%)" 9(3.5) 88 (2.1) 12
Late-onset sepsis, n (%)* 75 (29.4) 1430 (33.6) a7
NEC, n (%)® 26 (10.2) 403 (9.5) .69
IVHY 43 (16.9) 655 (15.4) 52
cPVL 16 (6.3) 235 (5.5) .59
Severe ROP** 64 (25.1) 998 (23.4) .54
BPD'T 142 (55.7) 2449 (57.5) 59
Days of ventilation, mean 4+ SD 29 + 29 30 + 26 7
Days in hospital, mean + SD 127 + 61 116 + 45 <.001
Weight at 36 weeks PMA, g, mean + SD 2116 + 389 2064 + 399 .06
z-score, mean + SD —1.2+08 —-1.3+08 .04
Length at 36 weeks PMA, cm, mean + SD 423+ 3.0 420+ 29 .22
z-score, mean + SD -1.8+1.0 -1.9+09 .16
Head circumference 36 weeks PMA, cm, mean =+ SD 309+ 20 305+ 1.8 .01
z-score, mean =+ SD —11+1.1 -1.3+1.0 .01

PMA, postmenstrual age.

*Small for gestational age defined as <10% at birth as determined by the Alexander growth curve.'®

‘TEarly-onset sepsis defined as blood culture positive within first 3 days of life.
flate-onset sepsis defined as blood culture positive after day of life 3.

§NEC greater than or equal to Bell classification IIA.

qIVH defined as grade llI-IV.

**Severe ROP defined as greater than or equal to stage 3 and/or intervention.
11BPD defined as oxygen requirement at 36 weeks PMA.

Mean scores for Bayley-III have been reported to be higher
than expected, and thus comparing Bayley-III and Bayley-II
results is challenging; nonetheless, this suggests that our re-
sults may be underestimates of delays.”””’

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 find-
ings remained significant after statistical adjustment. Regres-
sion 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-
IIT language scores; however, 22% of the CPS group had lan-
guage 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.'” It is unclear whether Stahmer et al included
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Table III. Two-year outcomes of EPT infants with or without CPS supervision at NICU discharge
QOutcomes CPS (N = 255; 5.6%) Non-CPS (N = 4262; 94.4%) P value
Age at follow up, mo, mean & SD 21.3 + 3.1 21.3 + 3.1 .79
Bayley-IlI
Cognitive composite score, mean & SD 85.3 + 15.8 88.6 = 15.3 <.001
Language composite score, mean + SD 824 +16.5 83.9 £17.1 19
Expressive language score, mean + SD 72+28 75+3.0 13
Receptive language score, mean + SD 72+27 73+29 .57
Cognitive composite <85, n/N (%) 97/252 (38.5) 1250/4224 (30.5) .003
Language composite <85, n/N (%) 134/246 (54.5) 2070/4153 (50.0) .16
Cognitive composite <70, n/N (%) 32/252 (12.7) 425/4224 (10.1) 18
Language composite <70, n/N (%) 54/246 (22.0) 784/4153 (18.9) .23
BITSEA
Behavior problems total score, mean + SD 127 £ 6.9 123+7.2 .38
Competencies total score, mean + SD 16.2 + 4.1 16.6 = 3.6 13
Behavior problems >75%, n/N (%) 72/193 (37.3) 1076/3176 (33.9) .33
Competency problems <15% n/N (%) 59/193 (30.6) 826/3113 (26.5) .22
CP moderate-severe, n/N (%) 26/255 (10.2) 283/4259 (6.6) .03
Weight, kg, mean + SD 108+14 109+1.6 24
Length, cm, mean + SD 81.6 £5.0 822 +£49 .04
Head circumference, cm, mean + SD 46.3 + 2.3 46.9 + 2.2 <.001
Rehospitalization
Hospitalized since discharge, n/N (%) 144/253 (56.9) 2052/4239 (48.4) .007
Number of times, mean + SD 25423 22+20 .05
\ S

preterm infants in their analysis. Many infants in our cohort
were tested at 18-22 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 chil-
dren under CPS supervision,19 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 behav-
ioral problems reported in other preterm cohorts.”*” This
could be due to parental underreporting of problems due
to perception biases or socially desirable responding,””** 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 dis-
orders compared with the general population.””*® 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.”””"

Poor growth is common among EPT infants.”” The CPS
group had a larger head circumference at 36 weeks post-
menstrual 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.’””" The CPS group had a higher
percentage of infants with moderate to severe CP, which has
been associated with delayed head growth,””** which may
partially explain some of the growth findings. Although there
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were no differences in IVH or cPVL between the 2 groups,
other markers of brain injury, such as cerebellar and white
matter injury,””’® which were not captured in the NRN data-
base, 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 ste-
roids, which has a protective effect against Cp.”’

Health care utilization for medically and socially vulner-
able 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,”® CPS-supervised families may encounter
challenges when navigating the healthcare environment, re-
sulting in lapses in preventative care or frequent provider
changes that lead to escalation of health care needs or ser-
vices. It is encouraging that early intervention, which pro-
vides support to both infant and caregiver, was comparable
in the 2 groups.

In post hoc analysis, the proportions of children scoring
>1SD 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
score <85. The effect of duration of exposure to
environmental stressors on neurodevelopment remains

McGowan et al
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Table IV. Unadjusted and adjusted linear regression of Bayley-III cognitive and language composite scores
Bayley-Ill cognitive composite Bayley-Ill language composite
Unadjusted Adjusted Unadjusted Adjusted
B coefficient P 3 coefficient P 3 coefficient P 3 coefficient P
Variables (95% Cl) value (95% CI) value (95% Cl) value (95% Cl) value
Age at testing —0.37 (—0.52 to —0.23) <.001 —0.39 (—0.52 to —0.25) <.001 —0.16 (—0.32 to 0.01) .06 —0.16 (—0.32t0 —.001) .05
CPS at discharge —297 (—490to —1.04) .003 —1.94(—3.80t0 —0.08) .04 —1.12(—3.29to 1.06) 31 —0.90 (—3.02t0 1.22) 4
CPS entered —5.02 (—7.97 to —2.07) <.001 —4.76 (—7.47 to —2.05) <.001 —4.71 (—8.01to —1.41) .005 —4.93 (—8.0to —1.86) .002
after discharge
No prenatal care —2.62 (—4.73t0 —0.51) .01 —1.67 (-3.71 10 0.37) b 0.05 (—2.33 t0 2.44) .96 1.05 (—1.28 t0 3.39) .38
No antenatal steroids —2.1(—3.5310 —0.68) .003 0.11 (—1.27 to 1.49) .88 —2.32(—3.92t0 —0.73) .004 —0.05(—1.621t01.52) .95
Single mother —2.58 (—3.48to —1.68) <.001 —1.19(—2.181t0 —0.20) .02 —3.01(—4.02t0 —2.0) <.001 —1.72(—2.85t0 —0.60) .003
Maternal age 0.37 (0.02 to 0.72) .04 —0.07 (—0.43 to 0.30) 72 0.38 (—0.01 t0 0.78) .06 —0.11(—0.52 t0 0.31) .62
Nonwhite —3.69 (—4.61t0 —2.77) <.001 —3.17 (—4.17t0 —2.18) <.001 —5.47 (—6.50 to —4.40) <.001 —4.44 (—5.57 to —3.31) <.001
Less than high school ~ —3.31 (—4.48 to —2.14) <.001 —1.91 (—3.11t0 —0.71) .002 —4.42 (—5.73t0 —3.10) <.001 —2.72 (—4.09 to —1.35) <.001
education
(2-y caregiver)
Lived in more than —0.73 (—1.64 10 0.17) 11 —0.33(—1.22 t0 0.55) 46 —0.36 (—1.38 to 0.66) A48 0.0 (—1.00 to 1.01) .99
1 place since
discharge
Non-English speaker —1.96 (—3.27 to —0.66) .003 —0.02 (—1.44 to 1.39) 97 -5.16(—6.63t0 —3.70) <.001 —2.78 (—4.40to —1.16) <.001
(2-y caregiver)
Gestational age 2.86 (2.43 t0 3.30) <.001 1.33(0.88101.77) <.001 2.82(2.33103.31) <.001  1.45(0.94 t0 1.95) <.001
Male sex —3.38 (—4.27 to —2.50) <.001 —3.05(—3.87t0 —2.22) <.001 —5.72 (—6.7t0 —4.73) <.001 —5.45(—6.39 to —4.51) <.001
BPD —521(—6.1t0 —4.31) <.001 —3.54 (—4.461t0 —2.62) <.001 —4.74 (—5.74t0 —3.73) <.001 —3.38 (—4.421t0 —2.34) <.001
NEC —5.25 (—6.77 to —3.73) <.001 —3.51 (—4.95t0 —2.08) <.001 —4.32 (—6.03t0 —2.62) <.001 —2.21 (-—3.85t0 —0.57) .008
Early-onset sepsis —2.93 (—6.0 to 0.15) .06 —1.13(—3.99t01.72) 44 —0.26 (—3.73 t0 3.21) .88 0.63 (—2.65 to 3.91) 71
Late-onset sepsis —4.1(—5.04to —3.16) <.001 —1.84 (—2.76to —0.93) <.001 —4.80 (—5.85t0 —3.75) <.001 —2.40 (—3.4510 —1.36) <.001
cPVL or IVH (grade 3-4) —7.83 (—8.98 to —6.67) <.001 —6.58 (—7.69 to —5.47) <.001 —5.77 (—7.08 to —4.47) <.001 —4.45 (—5.72 t0 —3.19) <.001
Severe ROP —6.94 (—7.97 to —5.91) <.001 —4.08 (—5.84to —3.75) <.001 —6.54 (—7.7 to —5.37) <.001 —4.16 (—5.35t0 —2.97) <.001 )
\
Each variable included in the regression reflects statistically significant (P < .05) associations with the outcomes or prior data have shown associations with the outcome.
controversial, owing to the complexity and timing of expo- CPS Policy’ and the state statutes database.”* Factors

sures and variations in living environments and caregiver
skills.””** 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 dif-
ferences in the details of CPS policy, referrals, and manage-
ment, as described in the National Study of Child
Protective Services Systems and Reform Efforts of State

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 environ-
ments. Risk factors necessitating CPS supervision may
impact the quality of parenting,””*’ a critical factor for

r ™)
Table V. Two-year outcomes of EPT infants in CPS supervision subgroups
CPS supervision
CPS at discharge only CPS at2yonly GCPS at both discharge and 2 Never in CPS supervision Overall P
Outcomes mean = SD; n (%) (N =171; 3.8%) (N = 106; 2.4%) 2y (N =80; 1.8%) (N = 4129; 92%) value*
Age at follow-up, mo, mean + SD 21.6 + 3.3 21.7 +£ 3.3 205+ 2.8 21.3 + 3.1 .072
Bayley-IlI
Cognitive composite score, mean & SD 85.9 + 14.5° 83.9 + 15.3° 83.9 + 18.4° 88.7 £ 15.3 <.001
Language composite score, mean + SD 83.6 = 16.0¢ 79.6 +18.2 80.2 +17.7 84.0 £17.0 .02
Cognitive composite <85, n/N (%) 55/170 (32)° 44/104 (42)f 40/78 (51)° 1198/4094 (29) <.001
Language composite <85, n/N (%) 86/167 (53) 59/103 (57) 45/75 (60) 2000/4025 (50) 14
Cognitive composite <70, n/N (%) 19/170 (11) 15/104 (14) 13/78 (17) 408/4094 (10) 1
Language composite <70, n/N (%) 30/167 (18)" 28/103 (27)' 22/75 (29) 751/4025 (19) .02
\ S

*Qverall P values indicate where there is an overall difference between variables. Localization of differences between subgroups is indicated by superscript letters.?Discharge only vs never CPS
(P=.02).°2 y only vs never CPS (P = .001). °Discharge and 2 y vs never CPS (P = .006). “2 y only vs never CPS (P = .01). ®Discharge only vs discharge and 2 y (P = .004). 2 y only vs never CPS
(P = .004). “Discharge and 2 y vs never CPS (P < .001). "Discharge only vs discharge and 2 y (P = .04). "2 y only vs never CPS (P = .004). 'Discharge and 2 y vs never CPS (P = .02).
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optimizing outcomes. Responsive, structured, and
independence-promoting parenting styles are associated
with improved child cognition and behavior,*®**’ and CPS
goals include child placement with caregivers who are able
to provide such nurturing interactions.

Our study has several strengths and limitations. We evalu-
ated 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
aretrospective analysis and the absence of data capturing rea-
sons 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 strate-
gies 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 pop-
ulation and are at increased risk for cognitive delays. Envi-
ronments 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 multi-
ple social and environmental risk factors should trigger close
surveillance. More research is needed to identify potential in-
terventions for caregivers and infants. B
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Appendix

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, Di-
vision 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 Al-
ksninis, 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. McGo-
wan, MD, Elisa Vieira, RN, BSN, Victoria E. Watson, MS,
CAS, Suzy Ventura.

Case Western Reserve University, Rainbow Babies & Chil-
dren’s Hospital (U10 HD21364, M01 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, Alli-
son Knutson, BSN, RNC-NIC.

Cincinnati Children’s Hospital Medical Center, University
Hospital, and Good Samaritan Hospital (U10 HD27853,
MO01 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. Min-
cey, 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): Ro-
nald 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, M01 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 Hospi-
tal, 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 Uni-
versity Medical Center (U10 HD68278): Pablo J. Sanchez,
MD, Leif D. Nelin, MD, Sudarshan R. Jadcherla, MD, Patri-
cia Luzader, RN, Christine A. Fortney, PhD, RN, Gail E. Bes-
ner, MD, Nehal A. Parikh, MD.

RTI International (U10 HD36790): Abhik Das, PhD, Den-
nis 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, CCRP, Kristin M.
Zaterka-Baxter, RN, BSN, CCRP.

Stanford University, Dominican Hospital, El 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. Frantz III, MD, John M. Fias-
cone, MD, Brenda L. MacKinnon, RNC, Anne Furey, MPH,
Ellen Nylen, RN, BSN, Elisabeth C. McGowan, MD.

University of Alabama at Birmingham Health System and
Children’s Hospital of Alabama (U10 HD34216, M01 RR32):
Waldemar A. Carlo, MD, Namasivayam Ambalavanan, MD,
Myriam Peralta-Carcelen, MD, MPH, Monica V. Collins,
RN, BSN, MakEd, Shirley S. Cosby, RN, BSN, Fred ]J. Biasini,
PhD, Kristen C. Johnston, MSN, CRNP, Kathleen G. Nelson,
MD, Cryshelle S. Patterson, PhD, Vivien A. Phillips, RN,
BSN, Sally Whitley, MA, OTR-L, FAOTA.

University of California Los Angeles, Mattel Children’s
Hospital, Santa Monica Hospital, Los Robles Hospital and
Medical Center, and Olive View Medical Center (U10
HD68270): Uday Devaskar, MD, Meena Garg, MD, Isabell
B. Purdy, PhD, CPNP, Teresa Chanlaw, MPH, Rachel Geller,
RN, BSN.

University of California San Diego Medical Center and
Sharp Mary Birch Hospital for Women and Newborns
(U10 HD40461): Neil N. Finer, MD, Yvonne E. Vaucher,
MD, MPH, David Kaegi, MD, Maynard R. Rasmussen,
MD, Kathy Arnell, RNC, Clarence Demetrio, RN, Martha
G. Fuller, RN, MSN, Wade Rich, BSHS, RRT.

University of Iowa and Mercy Medical Center (U10
HD53109, M01 RR59): Edward F. Bell, MD, Tarah T.
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Colaizy, MD, MPH, Michael J. Acarregui, MD, Dan L. Ells-
bury, MD, John A. Widness, MD, Karen J. Johnson, RN,
BSN, Donia B. Campbell, RNC-NC, Diane L. Eastman, RN,
CPNP, MA, Jacky R. Walker, RN, Jane E. Brumbaugh, MD.

University of Miami, Holtz Children’s Hospital (U10
HD21397, M01 RR16587): Shahnaz Duara, MD, Charles R.
Bauer, MD, Ruth Everett-Thomas, RN, MSN, Sylvia
Fajardo-Hiriart, MD, Arielle Rigaud, MD, Maria Calejo,
MS, Silvia M. Frade Eguaras, MA, Michelle Harwood Berko-
wits, PhD, Andrea Garcia, MS, Helina Pierre, BA, Alexandra
Stoerger, BA.

University of New Mexico Health Sciences Center (U10
HD53089, M01 RR997): Kristi L. Watterberg, MD, Jean R.
Lowe, PhD, Janell E. Fuller, MD, Robin K. Ohls, MD, Conra
Backstrom Lacy, RN, Andrea F. Duncan, MD, MScr, Rebecca
Montman, BSN.

University of Pennsylvania, Hospital of the University of
Pennsylvania, Pennsylvania Hospital, and Children’s Hospi-
tal of Philadelphia (U10 HD68244): Barbara Schmidt, MD,
MSc, Haresh Kirpalani, MB, MSc, Sara B. DeMauro, MD,
MSCE, Aasma S. Chaudhary, BS, RRT, Soraya Abbasi, MD,
Toni Mancini, RN, BSN, CCRC, Dara M. Cucinotta, RN,
Judy C. Bernbaum, MD, Marsha Gerdes, PhD, Hallam
Hurt, MD.

University of Rochester Medical Center, Golisano Chil-
dren’s Hospital, and the University of Buffalo Women’s
and Children’s Hospital of Buffalo (U10 HD68263, U10
HD40521, M01 RR44, UL1 TR42): Carl T. D’Angio, MD,
Dale L. Phelps, MD, Ronnie Guillet, MD, PhD, Satyan Laksh-
minrusimha, MD, Julie Babish Johnson, MSW, Linda J. Reu-
bens, RN, CCRC, Cassandra A. Horihan, MS, Diane Hust,
MS, RN, CS, Rosemary L. Jensen, Emily Kushner, MA,
Joan Merzbach, LMSW, Gary J. Myers, MD, Mary Rowan,
RN, Holly I. M. Wadkins, MA, Melissa Bowman, MSN, Ju-
lianne Hunn, BS, Stephanie Guilford, BS, Deanna Maffett,
RN, Farooq Osman, MD, Diane Prinzing, Anne Marie Rey-
nolds, MD, MPH, Mary Rowan, RN, Michael G. Sacilowski,
BS, Ashley Williams, MSEd, Karen Wynn, RN, Kelley Yost,
PhD, William Zorn, MD, Lauren Zwetsch, RN, MS, PNP.

University of Texas Health Science Center at Houston
Medical School, Children’s Memorial Hermann Hospital,
and Lyndon Baines Johnson General Hospital/Harris County
Hospital District (U10 HD21373): Kathleen A. Kennedy,
MD, MPH, Jon E. Tyson, MD, MPH, Georgia E. McDavid,
RN, Nora I. Alaniz, BS, Julie Arldt-McAlister, RN, BSN, Ka-
trina Burson, RN, BSN, Patricia W. Evans, MD, Andrea F.
Duncan, MD, Carmen Garcia, RN, CCRP, Charles Green,
PhD, Beverly Foley Harris, RN, BSN, Margarita Jiminez,
MD, MPH, Janice John, CPNP, Patrick M. Jones, MD, Layne
M. Lillie, RN, BSN, Anna E. Lis, RN, BSN, Karen Martin, RN,
Sara C. Martin, RN, BSN, Brenda H. Morris, MD, M. Layne
Poundstone, RN, BSN, Peggy Robichaux, RN, BSN, Shawna
Rodgers, RN, Saba Siddiki, MD, Maegan C. Simmons, RN,
Daniel Sperry, RN, Patti L. Pierce Tate, RCP, Sharon L.
Wright, MT(ASCP).

University of Texas Southwestern Medical Center at Dal-
las, Parkland Health & Hospital System, and Children’s Med-
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ical Center Dallas (U10 HD40689, M01 RR633): Myra H.
Wryckoff, MD, Luc P. Brion, MD, Roy J. Heyne, MD, Walid
A. Salhab, MD, Charles R. Rosenfeld, MD, Diana M. Vasil,
RNC-NIC, Lijun Chen, PhD, RN, Alicia Guzman, Gaynelle
Hensley, RN, Melissa H. Leps, RN, Nancy A. Miller, RN, Ja-
net S. Morgan, RN, Sally S. Adams, MS, RN, CPNP, Cather-
ine Twell Boatman, MS, CIMI, Elizabeth T. Heyne, MS, MA,
PA-C, PsyD, Linda A. Madden, RN, CPNP, Lizette E. Torres,
RN.

University of Utah Medical Center, Intermountain Medical
Center, LDS Hospital, and Primary Children’s Medical Center
(U10 HD53124, M01 RR64, UL1 RR25764): Roger G. Faix,
MD, Bradley A. Yoder, MD, Karen A. Osborne, RN, BSN,
CCRC, Cynthia Spencer, RNC, BSN, Kimberlee Weaver-
Lewis, RN, MS, Shawna Baker, RN, Karie Bird, RN, BSN, Jill
Burnett, RNC, BSN, Michael Steffen, MS, CPM, Jennifer J.
Jensen, RN, BSN, Sarah Winter, MD, Karen Zanetti, RN.

Wake Forest University, Baptist Medical Center, Forsyth
Medical Center, and Brenner Children’s Hospital (U10
HD40498, M01 RR7122): T. Michael O’Shea, MD, MPH,
Robert G. Dillard, MD, Lisa K. Washburn, MD, Barbara G.
Jackson, RN, BSN, Nancy Peters, RN, Korinne Chiu, MA,
Deborah Evans Allred, MA, LPA, Donald J. Goldstein,
PhD, Raquel Halfond, MA, Carroll Peterson, MA, Ellen L.
Waldrep, MS, Cherrie D. Welch, MD, MPH, Melissa Whalen
Morris, MA, Gail Wiley Hounshell, PhD.

Wayne State University, Hutzel Women’s Hospital and
Children’s Hospital of Michigan (U10 HD21385): Seetha
Shankaran, MD, Athina Pappas, MD, John Barks, MD, Re-
becca Bara, RN, BSN, Laura A. Goldston, MA, Girija Natar-
ajan, MD, Mary Christensen, RT, Stephanie A. Wiggins, MS,
Diane White, RT.

Yale University, Yale-New Haven Children’s Hospital, and
Bridgeport Hospital (U10 HD27871, ULTR142, MOl
RR125): Richard A. Ehrenkranz, MD, Harris Jacobs, MD,
Christine G. Butler, MD, Patricia Cervone, RN, Sheila Greis-
man, RN, Monica Konstantino, RN, BSN, JoAnn Poulsen,
RN, Janet Taft, RN, BSN, Joanne Williams, RN, BSN, Elaine
Romano, MSN.

Supported by the National Institutes of Health, Eunice
Kennedy Shriver National Institute of Child Health and Hu-
man Development (NICHD) (U10 HD21364, UI10
HD27871, U10 HD21373, U10 HD21385, U10 HD21397,
U10 HD27851, U10 HD27853, U110 HD27856, U10
HD27880, U10 HD27904, U10 HD34216, U10 HD36790,
U10 HD40461, U10 HD40498, U10 HD40689, U10
HD40492, U10 HD40521, U10 HD53089, U10 HD53109,
U10 HD53119, U10 HD53124, U10 HD68244, U10
HD68263, U10 HD68270, U10 HD68278, U10 HD68284)
and the National Center for Advancing Translational Sci-
ences (M01 RR30, MO1 RR32, M01 RR39, M01 RR44, M01
RR54, M01 RR59, M01 RR64, M01 RR70, M01 RR80, M01
RR125, M01 RR633, MO1 RR750, M01 RR997, MO01
RR7122, MO1 RR8084, MO1 RR16587, UL1 TR42,
ULTR142, UL1 TR1111, UL1 TR1117, UL1 RR25764). The
NIH, NICHD, National Center for Research Resources, and
National Center for Advancing Translational Sciences
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provided grant support for the Neonatal Research Network’s
(NRN) generic database and follow-up studies through
cooperative agreements. Recruitment was between January
1, 2006 through December 31, 2013, and follow-up was be-
tween approximately June 1, 2008, and October 31, 2015.
Although the NICHD staff did have input into the study
design, conduct, analysis, and manuscript drafting, the con-
tent is solely the responsibility of the authors and does not
necessarily represent the official views of the NIH. Data
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collected at participating sites of the NICHD NRN were
transmitted to RTI International, the data coordinating cen-
ter (DCC) for the network, which stored, managed, and
analyzed the data for this study. On behalf of the NRN, Abhik
Das (DCC Principal Investigator) and Douglas Kendrick
(DCC statistician) had full access to all the data in the study
and take responsibility for the integrity of the data and accu-
racy of the data analysis. The authors declare no conflicts of
interest.
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TableII. Social and environmental characteristics at NICU discharge and at 2 years in EPT infants with or without CPS
supervision at discharge
At NICU discharge At 2 years
CPS Non-CPS
Characteristics (N = 255;5.6%) (N = 4262; 94.4%) Pvalue CPS (N = 255;5.6%) Non-CPS (N = 4262; 94.4%) P value
Primary caretaker, n (%)

Kinship care 149 (58.4) 4226 (99.2) <.001 159/251 (63.3) 4171/4236 (98.5) <.001
Biological mother 107 (42.0) 4184 (98.2) <.001 111 (44.2) 4041 (95.4) <.001
Biological father 5(2.0) 24 (0.6) .006 13(5.2) 63 (1.5) <.001
Grandparent(s) 24 (9.4) 16 (0.3) <.001 26 (10.4) 54 (1.3) <.001
Other relative 13 (5.1) 2 (0.05) <.001 9(3.6) 13 (0.3) <.001

Foster parent (nonkinship) 91 (35.7) 6 (0.1) <.001 49 (19.5) 34 (0.8) <.001

Adoptive parent 5(2.0) 8(0.2 <.001 40 (15.9) 18 (0.4) <.001

Other nonrelative/congregate care 7(2.7) 3(0.07) <.001 2(0.8) 10 (0.2) .09

Still hospitalized 0 3(0.07) .67 1(0.4) 3(0.1) .09

Primary caretaker married, n (%) 127 (49.8) 2071 (48.6) 40 128/248 (51.6) 2168/4224 (51.3) .90
Living/household arrangements, n (%)

Single biological parent 54 (21.2) 1161 (27.2) .04 61/250 (24.4) 1303 (30.8) .03

2-parent biological 63 (24.7) 3048 (71.5) <.001 70 (28.0) 2806 (66.3) <.001

Grandparent(s) 16 (6.3) 19 (0.4) <.001 21 (8.4) 43 (1.0) <.001

Adoptive parent (relative) 2(.8) 1(0.5) <.001 14 (5.6) 10 (0.2) <.001

Adoptive parent (nonrelative) 1(0.4) 4(0.1) 16 27 (10.8) 9(0.2) <.001

Preadoptive home 5(2.0) 6 (0.1) <.001 6(2.4) 6(0.1) <.001

Foster family (relative) 12 (4.7) 0 <.001 2(0.9) 6 (0.1) .02

Foster family (nonrelative) 88 (34.9) 3(0.1) <.001 41 (16.4) 29 (0.7) <.001

Other 11 (4.3) 12 (0.3) <.001 8(3.2 18 (0.4) <.001

Number of people in home, median (IQR) 4 (3-6) 4 (3-5) <.001 5 (4-6) 4 (3-5) <.001
Medical insurance, n (%)

Public 214 (84.0) 2669 (62.6) <.001 214/251 (85.3) 2669 (63.1) <.001

Private 20(7.8) 1063 (24.9) <.001 20 (8.0) 1063 (25.1) <.001

Uninsured 2(0.8) 56 (1.3) A7 2(0.8) 56 (1.3) 47

Both public and private 15 (5.9) 442 (10.4) .02 15 (6.0) 442 (10.4) .02

Highest grade completed of 2-y primary
caretaker, n (%)

Less than high school n/a n/a 52/251 (20.7) 682 (16.1) .05

High school graduate n/a n/a 71 (28.2) 1180 (28.0) .88

Some college n/a n/a 74 (29.5) 1179 (28.0) .57

College graduate n/a n/a 49 (19.5) 1138 (26.9) .01

Unknown n/a n/a 5 (2.0) 57 (1.3) .39

Primary language in 2-y home, n (%)

English n/a n/a 234/251 (93.2) 3649/4236 (86.1) .001

Spanish n/a n/a 14 (5.6) 445 (10.5) .01

Other n/a n/a 3(1.2) 141 (3.3) .06

Bilingual home in 2-y household, n (%) n/a n/a 48/251 (19.1) 1043/4233 (24.6) .04
Places lived from discharge to 2 y, n/a n/a 1.8+09 1.6 +0.8 .003
mean + SD

1, n (%) n/a n/a 114/248 (46.0) 2432/4192 (58.0) .002

2,1 (%) n/a n/a 97 (39.1) 1311 (31.2) .009

3+, n (%) n/a n/a 37 (14.9) 449 (10.7) .04

Receipt of early intervention at 2 y, n (%) n/a n/a 181/251 (72.1) 2848/4235 (67.2) 1 )
\
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