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OBJECTIVES: Late preterm and term infants comprise 97.3% of annual births in the United States.
Admission criteria and the availability of medical interventions in well newborn nurseries are key
determinants of these infants remaining within a mother—infant dyad or requiring a NICU
admission and resultant separation of the dyad. The objective of this study was to identify national
patterns for well newborn nursery care practices.

METHODS: We surveyed a physician representative from each nursery in the Better Outcomes through
Research for Newborns Network. We described the admission criteria and clinical management of
common newborn morbidities and analyzed associations with nursery demographics.

RESULTS: Of 96 eligible nursery representatives, 69 (72%) completed surveys. Among
respondents, 59 (86%) used a minimal birth weight criterion for admission to their well newborn
nursery. The most commonly used criteria were 2000 g (n = 29, 49%) and 1800 g (n = 19, 32%),
with a range between 1750 and 2500 g. All nurseries used a minimal gestational age criterion for
admission; the most commonly used criterion was 35 weeks (n = 55, 80%). Eleven percent of sites
required transfer to the NICU for phototherapy. Common interventions in the mother’s room
included dextrose gel (n = 56, 81%), intravenous antibiotics (n = 35, 51%), opiates for neonatal
abstinence syndrome (n = 15, 22%), and an incubator for thermoregulation (n = 14, 20%).

CONCLUSIONS: Wide variation in admission criteria and medical interventions exists in well
newborn nurseries. Further studies may help identify evidence-based optimal admission criteria to
maximize care within the mother—infant dyad.
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Late preterm (34-36 weeks’ gestational
age [GA]) and term infants (=37 weeks’
GA) account for 97.3% of all live births, or
>3.5 million infants, in the United States
yearly‘1 Although most late preterm and
term infants are routinely admitted to a
well newborn nursery for the duration of
the birth hospitalization, some require
higher levels of medical support in the
NICU. Compared with term infants, late
preterm infants are at increased risk of
morbidity from outcomes such as
hypoglycemia, temperature instability,
hyperbilirubinemia, and respiratory
insufficiency and, thus, are more likely to
require medical interventions such as
glycemic support, thermal support,
phototherapy, respiratory support, and
NICU admission.?®

In a well newborn nursery, care is
provided within a mother—infant or
parent—infant dyad in the 1 hospital room.
Comparatively, admission to the NICU
usually introduces separation of the
mother/parent—infant dyad, which can
hamper the establishment of successful
breastfeeding, disrupt the mother/
parent—infant bonding process, negatively
impact maternal and paternal mental
health, increase parental stress, and
increase medical intervention.*® Among
hospitals, there is known variability in the
proportion of infants requiring NICU-level
care, that has not been explained by
patient-level factors surrounding illness
severity. >

Understanding the magnitude of variability
in current institutional admission criteria
and potential associations with available
medical interventions in well newborn
nurseries are important steps toward
reducing variability and developing
evidence-based criteria for well newborn
admissions. In this study, we identified
current care practices in US well newborn
nurseries.

METHODS

In this cross-sectional study, we surveyed
a national sample of physician site
representatives to the Academic Pediatric
Association’s Better Outcomes through
Research for Newborns (BORN) Network.'

The BORN Network was founded in 2010 to
increase the evidence base for the care of
late preterm and term infants through
collaborative research projects; it includes
providers of varying backgrounds who
care for newborns during birth
hospitalization. One-third of BORN
nurseries are located within community or
military hospitals, whereas two-thirds are
based in university settings. At the time of
the survey administration, BORN Network
nurseries cared for 436 400 annual
deliveries, or ~12% of all live births in the
United States. Participants completed the
survey between June and November 2021.

We developed a 48-question, mixed-format,
web-based survey on institutional
admission criteria, including birth weight
and gestational age thresholds,
interventions offered in the mother’s room
in the well newborn nursery, and the
management of common morbidities
(early-onset sepsis, hypoglycemia,
hyperbilirubinemia, neonatal abstinence
syndrome, feeding supplementation
practices) for late preterm and term
infants admitted to a well newborn
nursery. The survey was piloted with 11
physicians, representing 10 institutions,
who provided feedback on content and
face validity and underwent iterative
feedback revisions after pilot testing. Well
newborn nursery was defined as providing
level | care by using the American
Academy of Pediatrics Neonatal Levels of
Care guidelines.13 NICU-level care refers to
level Il (special care nursery), level lll, or
level IV care. The Academic Pediatric
Association Regions were used to describe
the geographic spread of respondent
institutions. Hospital types included
nursery within a university-based hospital
(with or without pediatric acute care),
community hospital, and freestanding
children’s hospital. Delivery volumes were
grouped as <2000, 2000—3999, 4000-5999,
and =6000 deliveries per year. Potential
interventions in the mother’s room
included continuous cardiorespiratory
monitoring, continuous positive airway
pressure (CPAP), dextrose gel, intravenous
antibiotics, intravenous fluids, incubator
for thermoregulation, nasogastric/
orogastric feeding, opiates for neonatal
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abstinence syndrome, phototherapy, sepsis
laboratory testing, and supplemental
oxygen. The survey instrument is enclosed
in the Supplemental Information.

Study analysis included descriptive
statistics and examination of associations.
Frequencies and proportions were used to
describe nursery admission criteria,
interventions available in the mother’s
room, and management of common
newborn morbidities. Associations
between hospital characteristics
(geographic region, hospital type, delivery
volume) and admission criteria
(gestational age, birth weight) were
examined by using Fisher’s exact test
because of the small sizes in some cells.
Additionally, associations between hospital
characteristics and ability to provide
phototherapy or dextrose gel in the well
newborn nursery were examined.

Participants directly entered survey
responses using the Research Electronic
Data Capture platform at Stanford
University. We completed the statistical
analysis using SAS on Demand for
Academics (SAS, Cary, NC). The need for
informed consent was exempted by the
Institutional Review Board at Stanford University.

Of note, our survey instrument and
previous literature reference the “mother-
infant dyad.” However, it would also be
appropriate to refer to “birthing parent-
infant dyad” or “parent-infant dyad” in
those instances.

RESULTS
Participating Nursery Characteristics

Sixty-nine (72%) of 96 nurseries responded
across 29 states and the District of
Columbia. The characteristics of
respondent nurseries are listed in Table 1.
The highest level of nursery care offered
at each participating site was well
newborn or level | at 2 sites (3%), level |l
at 7 sites (10%), and level Ill or IV at 60
sites (87%).

Admission Criteria for Well
Newborn Nurseries

0f the respondents, 59 (86%) nurseries
used a minimum birth weight criterion to
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Characteristics of Respondent
Nurseries (n = 69)

Characteristic n (%)
Region
Northeast 20 (29)
South 18 (26)
Midwest 16 (23)
West 12 (17)
Missing 3 (4)
Annual deliveries
<2000 10 (14)
2000-3999 35 (51)
4000-5999 16 (23)
=6000 8 (12)
Hospital type
Nursery within university-based adult 44 (64)
hospital®
Community hospital 17 (25)
Freestanding children’s hospital 8 (12)
Staffing provider types®
General pediatricians 55 (80)
Pediatric hospitalists 40 (58)
Neonatal hospitalists 14 (20)
Family medicine physicians 41 (45)
Neonatologists 11 (16)
Resident physicians 51 (74)
Advanced practice providers 32 (46)

@ Denotes that the respondent nursery is located

within a university-based adult hospital. Some of these
institutions included only newborn care, whereas
others additionally had pediatric inpatient beds.

® More than 1 staffing provider type may be se-
lected per nursery. Staffing provider types were
self-identified.

determine which infants were eligible to
stay with their mothers in the well
newborn nursery. The 2 most common
birth weight criteria, 1800 ¢ (n = 19) and
2000 g (n = 29), represented 81% of the
nurseries that employ a birth weight
criterion (Fig 1). The range of birth weight
criteria was 1750 g to 2500 g. Birth weight
criterion was not associated with region
(P = .66), hospital type (P = .82), or
delivery volume (P = .37).

All 69 nurseries used a minimum
gestational age criterion for well newborn
nursery admission, ranging from 34 to 37
weeks’ completed gestation (Fig 2). The
most frequently used gestational age
criteria was 35 weeks’ completed
gestation, which accounted for 79.7%
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(n = 59) of nurseries. Gestational age cutoff
was not associated with region (P = 53),
hospital type (P = .54), or delivery volume
(P = .09). Fifty-nine nurseries used both
birth weight and gestational age criteria; 53
of these nurseries (90%) required infants to
meet both criteria. In the 6 nurseries
requiring infants to meet either criterion,
the criteria included 34 weeks or 1800 g

(n = 1), 35 weeks or 1800 ¢ (n = 3), and
35 weeks or 2000 g (n = 2).

Interventions in the Mother’s Room

All participating institutions practiced
rooming of infants within the mother’s
room. Respondents were surveyed about
their nursery’s ability to provide 11
medical interventions within the mother’s
postpartum room in the well newborn
nursery (Fig 3). Phototherapy (n = 62,
90%) and dextrose gel (n = 56, 81%) were
the most commonly offered interventions
in the mother’s room; neither of these
interventions was associated with
gestational age or birth weight thresholds
used for admission (P >.05; Supplemental
Table 2). Two of the 11 interventions (con-
tinuous cardiorespiratory monitoring and
CPAP) were not offered in the mother’s
room in any of the surveyed nurseries.
Approximately one-half of nurseries

(n = 36, 52%) had an area outside of the
mother’s room to assess and/or treat
mildly symptomatic infants admitted to the
well newborn nursery, without requiring
transfer to the NICU. Ten of these separate
nursery areas within the well newborn
nursery allowed for the use of CPAP for an
infant in respiratory distress.

Nursery Management

Respondents were queried regarding their
nursery’s practice patterns for the
management of common newborn
morbidities including early-onset sepsis,
hypoglycemia, hyperbilirubinemia, neonatal
abstinence syndrome, and nutritional
supplementation.

Early-Onset Sepsis

Responses indicated that the most
frequently used method of assessing
infants at risk for early-onset sepsis was a

multivariable risk assessment approach,
such as the Kaiser Permanente’s Neonatal
Early-Onset Sepsis Calculator (n = 53,
77%)." A serial clinical examination-based
approach was used by 6 nurseries (9%),
whereas 4 nurseries (6%) used the Center
for Disease Gontrol and Prevention’s
categorical risk assessment approach.’>"’
The remaining nurseries either had no site-
specific protocol with management per
individual clinician or had other methods of
evaluating for early-onset sepsis.

Hypoglycemia

Initiating hypoglycemia screening because
of 4 common risk factors for hypoglycemia
was nearly universal across surveyed
nurseries. These risk factors were small
for gestational age (n = 67, 97%), large
for gestational age (n = 65, 94%), infants
of diabetic mothers (n = 66, 96%), and
late preterm infants (34 to <37 weeks;

n = 66, 96%). Hypoglycemia screening
was also frequently initiated because of
antenatally administrated maternal
medications, including f blockers (n = 21,
30%), betamethasone (n = 9, 13%), and f§
agonists (n = 6, 9%). Twenty-two
nurseries (32%) screened all infants with
low Apgar scores for hypoglycemia; the
definition of what constituted a low Apgar
score was defined per nursery. Seven
nurseries (10%) employed screening for
hypoglycemia in all postterm (>42 weeks’
GA) infants. When hypoglycemia was noted,
56 nurseries (81%) were able to
administer dextrose gel.

Hyperbilirubinemia

To screen for hyperbilirubinemia,

52 nurseries (77%) obtained a
transcutaneous bilirubin measurement
with a serum bilirubin level obtained as
needed. A smaller percentage of nurseries
(n = 11, 16%) obtained a serum bilirubin
level for all infants. Five nurseries (7%)
stratified infants by hyperbilirubinemia
risk factors to decide whether a
transcutaneous or serum bilirubin level
was obtained for initial screening. One
respondent did not answer this question.
The treatment thresholds recommended
by the AAP remained the most common
criteria for initiation of phototherapy

JOSHI et al
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FIGURE 1 Distribution of minimum birth weight criteria used for level | nursery admission (n = 59, 10 nurseries did not use a birth weight

criterion).

(n = 39, 87%); other sites used the
University of California San Francisco
Northern California Neonatal Consortium
guidelines,'® or had institution or provider-
specific protocols.” Most nurseries (n =
98, 85%) did not offer home phototherapy
after hospital discharge.

Neonatal Abstinence Syndrome
Assessment methods for neonatal
abstinence syndrome were nearly evenly
split; 33 nurseries (49%) used the newer
Eat Sleep Console model whereas the
remaining 35 nurseries (52%) used the
Finnegan Neonatal Abstinence Scoring
System.2°

Feeding Supplementation Practices
Banked breast milk was available to
infants of all gestational ages in 25
nurseries (36%), and not available to
infants of any gestational age in the well
newborn nursery in 37 nurseries (54%).

Seven nurseries (10%) offered banked
breast milk to a subset of infants with risk
factors for poor feeding, such as
hypoglycemia or weight loss. Of these, 4
nurseries offered banked breast milk to
all infants with risk factors, whereas, in 2
nurseries, it was available to only late
preterm infants with risk factors. Lastly, 1
nursery offered banked breast milk to
term infants with risk factors as well as
all late preterm infants.

Length of Stay

The length of stay for an uncomplicated
birth hospitalization for term infants born
via vaginal delivery was 24 to 36 hours in
the majority of nurseries (n = 47, 69%); a
smaller subset of nurseries (n = 20, 30%)
opted for discharge when the infant was
36 to 48 hours old. Late preterm infants
routinely had longer lengths of stay than
term infants born via vaginal delivery, with
nurseries nearly evenly split between
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discharge at 36 to 48 hours (n = 28, 41%)
and 48 to 72 hours (n = 29, 43%). For
both term and late preterm infants born
via Caesarean delivery, the most common
timeframe for discharge was 48 to 72
hours (term: n = 44, 65%, late preterm:

n = 43, 83%). Length of stay durations are
shown in Supplemental Tables 3 and 4.

DISCUSSION

The vast majority of infants born in the
United States annually are admitted to
well newborn nurseries during birth
hospitalization; our study helps identify the
current state of admission practices and
available medical interventions in these
nurseries. We found that significant
variability exists in terms of admission
criteria used to determine which infants
are able to stay within a mother/
parent—infant dyad in the well newborn
nursery. Variations in admission criteria
did not differ by region, hospital type, or
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FIGURE 2 Distribution of minimum gestational age criteria used for level | nursery admission

(n = 69).

delivery volume. Qver time, newborns in
the United States across all birth weights
have had an increased likelihood of being
admitted to a NICU, raising concerns
regarding potential ICU overuse.?' Knowing
that practice variability can signal overuse
in health care, the variation found in our
study further raises questions
surrounding whether levels of neonatal
care are currently optimized.?*%

Most nurseries used a minimum birth
weight criterion for admission to the well
newborn nursery; a bimodal pattern was
present, with 1800 g and 2000 g as the
most common thresholds used. All
nurseries surveyed used a gestational age
criterion for well newborn admission, with
the majority using 35 weeks’ completed
gestation. Despite this relative consensus,
it is important to remember that even
small percentages in newborn medicine
denote large populations of infants.
Accordingly, although only 7% of nurseries
use a 36 weeks’ completed gestation
threshold, this choice of admission
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criterion represents ~10235 infants annually
who required an automatic NICU admission;
these infants may have been eligible to
remain within well newborn care if born at
one of the 80% of nurseries utilizing a 35
weeks’ completed gestation cutoff."?*
Although the majority of nurseries employed
both gestational age and birth weight
criteria, it is unclear whether 1 or both, and
in what permutations, represent ideal
thresholds to safely maximize the number of
infants remaining within a mother/
parent—infant dyad.

Although the current variability in
admission criteria across well newborn
nurseries may not represent an ideal
state, it is likely that there is no 1 set of
admission criteria that will be optimal
across all nurseries. Ideal admission
criteria for each nursery should,
therefore, be nested in the context of both
provider and nursing staffing ratios, the
ability to rapidly assess infants to develop
signs of illness, and processes to transfer
to a higher level of care if required.

The majority of surveyed nurseries provide
phototherapy in the mother’s room;
however, 10% were unable to offer this
intervention. Although infants born at
earlier gestational ages and lower birth
weights are more likely to require
phototherapy, this intervention was not
correlated to either the gestational age or
birth weight thresholds used for nursery
admission. Clinical guidelines for the
management of hyperbilirubinemia
recommend a family-centered approach to
treatment, allowing for phototherapy,
bonding, and breastfeeding to occur
concurrently in the mother’s room. In
nurseries in which this is not available,
this represents an area of evaluation for
appropriate NICU utilization.

Phototherapy and dextrose gel were the
most commonly offered interventions in
the mother’s room; both were offered in
more than three-quarters of surveyed
nurseries. Although infants born at earlier
gestational ages and lower birth weights
are more likely to require phototherapy
and dextrose gel, neither of these
interventions was correlated to the
gestational age and birth weight
admission cutoffs used by nurseries.
Significant variation among hospitals
exists regarding the proportion of infants
cared for within a mother/parent—infant
dyad compared with a NICU; this variation
has not been explained by patient-level
factors surrounding illness severity.>'° In
conjunction with our findings, this
suggests a need to further evaluate both
why current interventions and admission
criteria are used, and whether these
represent optimal health care utilization of
both well newborn and NICU resources.

We found that, although nearly all
nurseries screened infants for
hypoglycemia who were small for
gestational age, large for gestational age,
late preterm gestation, and born to
diabetic mothers, there was considerable
variability in supplemental criteria used
for hypoglycemia screening. Variahility
additionally exists among the
recommendations by the American
Academy of Pediatrics, the Pediatric
Endocrine Society, and the Academy of

JOSHI et al
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Withdrawal Syndrome
Interventions (n = 69)
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0 0
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Fluids Cardiorespiratory  Alrway Pressure

Monitoring

FIGURE 3 Frequency of nurseries offering medical interventions within the mother’s room in the level | nursery.

Breastfeeding Medicine for the screening
and treatment of neonatal
hypoglycemia.2®% There remain substantial
gaps in our care practices: a consensus
definition of hypoglycemia and the levels
requiring intervention, definitions of small
for gestational age and large for
gestational age, and which infants outside
of the most common risk factors benefit
from screening. Closing these gaps will be
critical to providing high-value care in the
well newborn nursery.

Although our study poses questions
regarding high-value care practices for late

preterm and term newborns in a well
newborn nursery, it is additionally reflective
of the recent rapid knowledge acquisition,
dissemination, and implementation that we
have seen in this population. In the
evaluation of infants at risk for early-onset
sepsis, seminal work for the Neonatal Sepsis
Calculator was published between 2011 and
2017, and that for serial clinical
examinations between 2013 and 2018."%%%
The Sugar Babies Study for the use of
dextrose gel in neonatal hypoglycemia for
late preterm and term infants was
published in 2013.%° The Eat, Sleep, Console

HOSPITAL PEDIATRICS Volume 13, Issue 3, March 2023

model for neonatal abstinence syndrome
was described in 2017.% In our study, the
majority of nurseries had already adopted
these models into clinical practice by 2021.
This is in sharp contrast to the often-cited
statistic that it takes 17 years for only 14%
of new knowledge to become incorporated
into daily clinical practice.36 Optimistically,
an efficient uptake in newborn medicine
highlights the potential for rigorous
evaluation of current care practices and the
ability for quality improvement efforts to
change the landscape of well newborn care.
Given that late preterm and term infants

213



represent >97% of the >3.6 million births
in the United States annually, any change in
care practices can have large impacts on
patient care and health care resource
utilization.'

A strength of this study is the inclusion of
a diverse sample of nurseries in terms of
geographic distribution and patient
volume. The results may be limited in
generalizability because of selection bias
given all respondents are part of a
research network focused on improving
the care of late preterm and term
newborns. The sample size did include a
smaller percentage of community hospital
nurseries and likely a larger percentage of
nurseries with a level lll/IV NICU on site
than are reflective of the US health care
system.%” Although our sample size was
geographically diverse and with varying
delivery volumes, the overrepresentation
of tertiary care centers may indicate a
more homogenous sample than

representative of all nurseries. However,
given that such variability was already
seen among the surveyed nurseries, it is
likely that these results are an
underestimation of the true variability
across US nurseries. The current rates of
transfer from the well newborn nursery to
the NICU at each institution were not
collected in this survey; this information
may add context to the variability in
admission practices noted. Future studies
can include qualitative analyses with
multidisciplinary stakeholders in the
newborn nursery to better understand the
development of current admission practices
and the expansion of current survey
questions to a population-based sample.

CONCLUSIONS

In this national survey of well newborn
nursery providers at largely academic
hospitals, notable variation exists in
admission criteria, available medical

interventions within the mother’s room,
screening and management approaches for
common newborn morbidities, and length of
stay for late preterm and term infants.
Identification of evidence-based criteria for
well newborn nursery admission may
maximize the number of infants able to
safely remain within a mother/parent—infant
dyad and avoid NICU admission.
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