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Adherence to AAP Healthy Newborn Discharge
Criteria in a Tertiary Care Children’s Hospital
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ABSTRACT

OBJECTIVES: In 2015, the American Academy of Pediatrics (AAP) published an updated consensus
statement containing 17 discharge recommendations for healthy term newborn infants. In this
study, we identify whether the AAP criteria were met before discharge at a tertiary care academic
children’s hospital.
METHODS: A stratiﬁed random sample of charts from newborns who were discharged between
June 1, 2015, and May 31, 2016, was reviewed. Of the 531 charts reviewed, 433 were included in the
study. A review of each chart was performed, and data were collected.
RESULTS: Descriptive statistics for our study population (N 5 433) revealed that all 17 criteria were
followed ,5% of the time. The following criteria were met 100% of the time: clinical course and
physical examination, postcircumcision bleeding, availability of family members or health care
providers to address follow-up concerns, anticipatory guidance, ﬁrst appointment with the physician
scheduled or parents knowing how to do so, pulse oximetry screening, and hearing screening. These
criteria were met at least 95% to 99% of the time: appropriate vital signs, regular void and stool
frequency, appropriate jaundice and sepsis management, and metabolic screening. The following
criteria were met 50% to 95% of the time: maternal serologies, hepatitis B vaccination, and social
risk factor assessment. Four of the criteria were met ,50% of the time: feeding assessment,
maternal vaccination, follow-up timing for newborns discharged at ,48 hours of life, and car
safety-seat assessment.
CONCLUSIONS: Our data reveal that the AAP healthy term newborn discharge recommendations
are not consistently followed in our institution.
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The newborn hospitalization provides health
care providers with a critical opportunity
to address both the health and social
environment of neonates.1 Serious medical
issues frequently arise in the ﬁrst few days
of life, including jaundice, sepsis, and
dehydration related to feeding difﬁculties.
Inpatient well-newborn care has signiﬁcant
economic impact, accounting for the
greatest portion of spending for children’s
health care in the United States.2 In recent
decades, the mean length of hospital stay
for mothers and infants has decreased from
∼4 days in 1970 to ,48 hours for most
vaginal deliveries.1,3 Concurrently,
increasing medical and technological
advancements have added to both the
number and complexity of tasks that
the health care team addresses during the
birth hospitalization.4–6 Newborns who are
discharged within 48 hours of life have been
shown to have signiﬁcantly higher
readmission rates,3,7 and maternally
reported lack of preparedness is associated
with increased health care use and worse
health outcomes in the ﬁrst weeks after
birth.8 Potentially preventable conditions,
including jaundice and feeding problems,
were found to account for 75% of early
newborn readmissions in a large health
care system.9
Given the competing stressors of reduced
length of stay combined with increasingly
complex expectations around newborn
discharges, The American Academy of
Pediatrics (AAP) released a clinical
guideline that recommends that 17 criteria
be met before the discharge of a healthy
term newborn (Fig 1).4 To our knowledge,
there are no data regarding local or
national compliance with these
recommendations. Our purpose in this
study was to identify the rates of
compliance with AAP-recommended
discharge criteria for newborns at an
tertiary care, academic children’s hospital.

FIGURE 1 AAP clinical guideline recommending 17 criteria be met before the discharge of a
healthy term newborn.4

between June 1, 2015, and May 31, 2016,
was identiﬁed by dividing calendar days into
2 groups (group 1: Monday through Friday;
group 2: Saturday and Sunday) and
subsequently selecting 30 weekdays from
group 1 and 12 weekend days from group
2 with the use of a random number
generator. All charts of newborns who were
discharged on selected days from each
group were reviewed and included in
the study. Exclusion criteria included
gestational age ,37 weeks, a hospital stay
$7 days, admission to the newborn ICU, and
death during the newborn hospitalization.
Sample size was identiﬁed by using Wilson
conﬁdence intervals (CIs) for proportions
with ﬁnite population correction (N 5 4574).
Using a sample size of 531 ensured that the
margin of error of a 95% CI was no more
than 0.04. Demographic information was
collected from the University of Michigan
C.S. Mott Children’s Hospital database for
newborns who were delivered between June
2015 and May 2016. This study was granted
institutional review board exemption.

METHODS
Study Design

Data Collection

This was a cross-sectional, retrospective
study conducted in a large labor and
delivery unit with 50 beds at a tertiary
medical center. A stratiﬁed random sample
of 531 newborns who were discharged

To ensure reliability, an identical Excel data
entry tool was used by all members of the
study team. The tool was validated before
the start of the study by having each study
team member review the same 10 newborn
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charts and verifying the interrater reliability
of responses.
All relevant data were obtained through
review of the electronic medical record
(EMR) in the following sections: newborn
history and physical examination notes,
laboratories, nursing ﬂowsheets, procedure
notes, physician ﬂowsheets, lactation
consultant notes and ﬂowsheets, social
work notes, maternal vaccination history,
and discharge summary. Criteria were
judged to be met or not met by using a
binary approach, and proportions and CIs
were reported. Additional information about
failure to meet particular criteria were
obtained and reported when possible.
Criteria requiring medical assessment,
including management of jaundice,
perinatal hepatitis B virus transmission,
newborns being at risk for intraamniotic
infection (group B streptococcus [GBS] and
chorioamnionitis), and clinical readiness for
discharge, were assessed by a pediatric
hospitalist. Management of jaundice was
assessed by comparing care provided to
recommendations from the 2004 AAP
hyperbilirubinemia guidelines by using
Bilitool.10 Management of newborns who
were born to GBS-positive mothers or
mothers with unknown status, hepatitis B
vaccination, and immunoglobulin
administration were compared with
ARORA et al

recommendations in the AAP Red Book11 for
GBS and hepatitis B management.12 For
chorioamnionitis, care was compared with
our internal clinical practice guidelines,
which consisted of a blood culture, initiating
ampicillin and/or gentamicin, and
observation for 36 hours. The veriﬁcation
that family education was accomplished
before newborn discharge was ascertained
by interviewing the team lead from each
service that provides inpatient care to
newborns (pediatrics, family medicine, and
outpatient pediatrics) to conﬁrm that all
services used standard education materials
containing the 13 educational topics outlined
in the recommendation and used the same
talking points for parent education.

Statistical Analysis
Summary statistics were calculated for
each of the 17 independent recommended
discharge criteria. CIs were calculated by
using the Wilson procedure with a
correction for continuity.13
RESULTS
Of the 531 charts in the initial sample,
433 were reviewed for all 17 criteria. Of
those, 85 were excluded for gestational age,
10 newborns stayed for .7 days, 2 were
deceased, and 1 patient was admitted to the
NICU. A sample size of 433 ensured that a
margin of error of a 95% CI was no more
than 0.045. The demographic data of the
newborn mothers during the study time
period are shown in Table 1.
Descriptive statistics for our study
population (N 5 433) revealed that all
17 criteria were followed ,4.2% of the time.
Adherence to speciﬁc criteria varied widely,
and individual rates of compliance with all
17 recommended discharge criteria are
summarized in Table 2. The majority of criteria
were met at least 95% of the time (10 of 17),
with several criteria being fulﬁlled for 100% of
newborn discharges. Criteria that are met
between 50% and 95% of the time included
maternal serologies, hepatitis B vaccination,
and social risk factor assessment. Criteria
that were met ,50% of the time included
complete feeding assessment, maternal
vaccination, follow-up timing for newborns
discharged at ,48 hours of life, and car
safety-seat assessment.

DISCUSSION
With the shortening of the newborn delivery
stay in recent decades and the increase in
the number and complexity of tasks, crucial
patient care elements can be missed. In our
tertiary care academic children’s hospital,
the majority of discharge criteria were
completed in .95% of all discharges, but
there were also areas of consistent failure
noted. Although it is difﬁcult to ascertain the
degree of inﬂuence that each of these
individual criteria has on the wellbeing of
the infant and overall preparedness of the
new parents, it is known that the discharge
of newborns who are not medically stable
or whose mothers are not psychologically
prepared can place the mother, child, and
family at risk for further health problems.14
Previous data have also revealed a
reduction in readmissions when an early
discharge checklist is consistently used.15
For a majority of criteria, .95% compliance
was noted. A common theme among many
of these criteria is that standard work
exists for many of these tasks. For example,
for family education after discharge, each
patient care team has standard language
that is delivered to each patient in the same
way. Hearing screening and pulse oximetry
screening for critical congenital heart
disease are included in the standard order
set for all newborns and are ordered
automatically. Both tests are required by law
in the state of Michigan.16,17 Hearing
screening is performed by staff who focus
exclusively on hearing screening and follow
guidelines from the state’s Early Hearing
Detection and Intervention program. This
team felt that they were adequately staffed
and had sufﬁcient resources to screen every
newborn. A certain amount of success is
attributable to these standard workﬂows.
There were a few instances of inadequate
documentation of voiding and stooling or
vital signs; however, deeper investigation of
the EMR revealed clear decision-making
regarding infants’ readiness to be
discharged. Some of these failures may have
been related to missed documentation, such
as the family throwing away a diaper without
informing the bedside nurse of its contents.
However, it is also important to note
that even in areas of high performance,
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TABLE 1 Demographic Information of
Newborn Mothers Delivering at
University of Michigan C.S. Mott
Children’s Hospital (June
2015–May 2016)
Characteristics

N 5 4574,
n (%)

Age, y
,25

16.5

25–29

28.4

30–34

35.6

.35

19.4

Marital status
Married

67.6

Single

29.6

Divorced

1.0

Other

1.9

Race
White and/or Caucasian

72.5

Black and/or African American

12.6

American Indian and Alaskan
native

8.6

Asian American

4.8

Unknown and/or other

0.9

Paciﬁc Islander

0.6

Insurance status
Blue Cross Blue Shield Association

65.3

Commercial and/or other

28.7

Medicaid

5.2

Medicare

0.8

adherence to the checklist did not prevent
readmission. There were 13 readmissions
in our study population (N 5 433) related
to hyperbilirubinemia despite 97.9%
compliance with a routine bilirubin check at
18 hours of life. None of the readmissions
came from the 13 infants who had
deﬁciencies in their bilirubin screening or
management. This ﬁnding reveals that even
with appropriate implementation of a
discharge checklist, some readmissions
related to bilirubin are likely to occur.
There were items on the recommendation
list with low compliance, however, some of
which have the potential for serious health
outcomes. For example, the review of
maternal laboratories related to hepatitis B,
syphilis, and HIV is critical and time
sensitive. If the laboratories were not
performed prenatally or are not readily
available at the time of delivery, they ought
667

TABLE 2 How Often Newborn Discharge Criteria Were Met
No.

Abbreviated AAP Healthy Term
Newborn Discharge
Recommendation

Data Point

Cases for Which Criteria
Were Met, n/N

Cases for Which Criteria
Were Met, % (CI)

Details for Cases for Which
Criteria Were Not Followed,
if Available
—

1

Clinical course and physical
examination do not require
continued hospitalization

Lack of hospital readmission
within 7 d with identiﬁed
preventable cause

433/433

100

2

Appropriate vital signs within
normal range that are stable
for the 12 h preceding
discharge

Vital signs within expected limits
and documented
appropriately

421/433

97.2 (95.1–98.5)

Abnormal respiratory rate: 9;
abnormal temperature: 3

3

Regular voiding and at least
1 stool

Urine output 3 1 in ﬁrst 24 h
and 3 2 in second 24 h; stool
output at least once

416/433

96.1 (93.7–97.6)

Abnormal void: 17a; abnormal
stool: 1 (also with abnormal
void)

4a

At least 2 successful feedings;
documentation of latching,
swallowing, and satiety
for breastfeeding newborns

Breastfeeding: documentation of
LATCH, swallowing, and satiety

6/404b

4b At least 2 successful feedings:
Bottle feeding: documentation of
documentation of
coordination of sucking,
coordination of sucking,
swallowing, and breathing
swallowing, and breathing for
bottle-feeding newborns

1.5% (0.6–3.4)

—

11/98b

11.2 (6.0–19.6)

—

5

Minimal postcircumcision
bleeding

Documentation of absence of
controlled postprocedural
bleeding for at least 2 h
postprocedure

156/156

100

—

6

Newborn evaluated for jaundice
and treated adequately if
necessary

Transcutaneous bilirubin at 18 h
of life with serum bilirubin,
infant blood type, and Coombs
as clinically indicated

420/433

97.0 (94.8–98.3)

Undocumented transcutaneous
bilirubin levels: 9; poor
management: 2 with delayed
serum follow-up, 2 without
documented infant blood type

7

Newborn evaluated for sepsis
and treated adequately if
necessary

Documentation of maternal GBS
status and treatment status;
infant blood cultures, prolonged
inpatient monitoring, empirical
antibiotics as indicated

429/433

99.1 (97.5–99.7)

Inappropriate management of
sepsis risk: 4; 2 with LOS
,48 h (stayed 26 and 47 h),
2 should have had blood
cultures

8

Maternal laboratory tests for
syphilis, hepatitis B, and HIV
reviewed

Maternal syphilis, hepatitis B
surface antigen, and HIV
status documented

390/433

90.1 (86.8–92.6)

Syphilis status unknown: 24
(5.5% [CI 3.7%–8.3%]);
hepatitis B status unknown:
2 (0.46% [CI 0.08%–1.8%]).
Neither received hepatitis B
vaccination in ,12 h.
HIV status unknown: 36 (8.31%
[CI 6.0%–11.4%])

9

Hepatitis B vaccine administered Documentation of hepatitis B
to newborn
vaccination and/or
immunoglobulin given or
declined within clinically
indicated time period

363/433
administered;
429/433 offered

83.6 (79.9–87.1)
administered; 99.1
(97.5––99.7) offered

Hepatitis B vaccine deferred
and/or declined: 66; hepatitis
B vaccine order discontinued
without documentation of
decline: 4

10

Tdap vaccine administered to
mother if not given during
pregnancy

2/57

3.5 (0.6–13.2)

—

1/77

1.3 (0.07–8.0)

—

99.3, (98.2–99.9),
and 100, respectively

Missed metabolic screening: 2
(1 of these infants subsequently
had a metabolic screen
completed after discharge)

Inﬂuenza vaccine administered
to mother during inﬂuenza
season unless already
vaccinated
11

For mother who did not have
Tdap in pregnancy
documented, received Tdap in
the postpartum period
For October to May: maternal
inﬂuenza vaccination given to
previously unvaccinated
mothers

Newborn metabolic, hearing, and Documentation of newborn
431/433, 433/433,
pulse oximetry screenings
metabolic screening, hearing and 433/433, respectively
appropriately completed
screening, and pulse oximetry
screening
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TABLE 2 Continued
No.

Abbreviated AAP Healthy Term
Newborn Discharge
Recommendation

Data Point

Cases for Which Criteria
Were Met, n/N

Cases for Which Criteria
Were Met, % (CI)

Details for Cases for Which
Criteria Were Not Followed,
if Available

12

Mother given appropriate
“Discharge talk” documented in
anticipatory guidance and
discharge summary and/or
provided adequate resources
conﬁrmation with medical
for care of the newborn’s health
team that this occurred

433/433

100

—

13

Appropriate car safety seat
Documentation of assessment by
obtained and available before
certiﬁed car safety-seat
hospital discharge; mother
technicians
demonstrated appropriate
positioning and use

18/433

4.2 (2.6–6.6)

—

14

Availability of family members or Provider appointment made or
health care providers to
documented that family was
address follow-up concerns,
aware of how to do so
including lactation, jaundice,
and dehydration

433/433

100

—

15

First appointment with physician Same methodology as criteria 14
either scheduled or parents
know how to do so

433/433

100

Date for physician follow-up
appointment; documentation
indicated an appointment
was scheduled or parents
knew how to do so

16

Social risk factors assessed and Documentation of depression
adequate measures taken if
screening; domestic violence
necessary
screening

391/433; 323/433

90.3 (87.0–92.8);
74.6 (70.2–78.6)

—

17

If newborn discharged within
Date for physician follow-up
48 h of birth, medical
appointment within 48 h for
appointment was made within
eligible infants
the next 48 h

125/279

44.8 (38.9–50.9)

For newborns discharged within
48 h of birth (n 5 279),
49 had follow-up .48 h after
discharge; for 104, the date of
follow-up was unknown

LOS, length of stay; —, not available.
For the void abnormalities, 18.6% of the time, it was documented that the medical team was aware of the abnormality. For the 1 abnormal stool, the medical team
did not document that they were aware.
b
Note that the total N exceeds 433 because some newborns were both breastfeeding and bottle feeding.
a

to be ordered in the immediate postpartum
period to allow for prophylaxis or treatment
of the affected infant. Pediatricians serve as
a safety net to ensure that newborns are
not leaving the hospital with potential risk
for these infections. Maternal serologies
were not always populated in the infant
chart and were often not located reliably in
1 area of the maternal chart. These
challenges were especially present when
the mother had prenatal care outside our
institution. The handoff of prenatal
information from the obstetrics team to the
inpatient pediatrics team could be improved
by better EMR interoperability. These EMR
challenges likely contributed to our poor
compliance with this item, but there are
serious quality and safety implications for
newborns when these serologies are not
available to pediatricians. Having a
standardized note template that

appropriately pulls in maternal laboratories
would aid in solving this problem. In
addition, a quality improvement initiative at
our hospital has been launched to provide
an EMR alert to the outpatient obstetric
provider if HIV status is unknown.
Maternal vaccination against pertussis and
inﬂuenza was another area of poor
compliance. Mothers of healthy newborns
were given the tetanus toxoid, reduced
diphtheria toxoid, and acellular pertussis,
adsorbed (Tdap) vaccine (if not vaccinated
in pregnancy) only 3.5% of the time. Only
1.3% of mothers who were not previously
immunized with the inﬂuenza vaccine (30%
of our study cohort) were vaccinated during
their hospitalization during inﬂuenza season
(October to May). It is possible that some of
the women may have received the vaccine
prenatally outside of our institution and this
was not reﬂected in their immunization
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record, but a majority of delivering mothers
received prenatal care at our facility.
Although we did not collect readmission
data related to pertussis or inﬂuenza
infection, there is ample evidence that
infected adults are a risk to young infants
for both of these infections, and offering
vaccination is considered to be the standard
of care.
An area of underperformance at our
institution that we suspect may be
troublesome for many newborn units is in
the veriﬁcation of car seat positioning. It is
not explicitly stated that a car seat–certiﬁed
technician is needed for this task to be
accomplished; however, in our hospital, car
seat assessments are conducted by
certiﬁed child passenger safety Technicians,
a group of individuals who are trained in
car safety seats and operate on a parental
request basis. As such, there is limited
669

knowledge surrounding car seat positioning
for other staff members, and only 4% of
healthy term infants received certiﬁed child
passenger safety technician consults, likely
because this service is on a request basis
only. A trained assessment of car seat ﬁt could
be 1 of the most important parts of a longterm injury prevention strategy, and at least
95% of infant car safety seats are misused via
errors in positioning and/or installation.18
Some other areas of low compliance have
less compelling associated outcome data in
the literature. For example, assessing the
effect of a social risk factor assessment is
challenging given the host of confounders,
but given the screen’s ease and low cost,
we still felt it should be routinely offered.
Simple logic is used to argue that ensuring
that every mother has an opportunity to
speak with the medical team alone can
provide support to an at-risk woman and
her newborn. However, the detailed
documentation required for a compliant
feeding assessment may not be as easy
to implement. Given our low overall
readmission rate, we suspect that our
low numbers regarding the assessment
of successful feeding relate to a
documentation deﬁciency and not an actual
failing of clinical practice. We are not
currently certiﬁed as a World Health
Organization Baby-Friendly Hospital,19 but
we do comply with all Joint Commission
Perinatal Core Measures, including those
for breastfeeding. Items such as LATCH
(latch, audible swallowing, type of nipple,
comfort, and hold) are not included in this
requirement, however.20 It is outside of the
scope of our study to attribute a failure to
document LATCH scores consistently with
feeding outcomes for these newborns, but
we have no evidence to suggest that failure
to meet this criterion had adverse effects.
We also did not achieve high compliance
with discharge follow-up within 48 hours for
infants with a short length of stay. AAP
guidelines suggest that the appointment be
scheduled with a physician or visiting home
nurse within the next 48 hours for all
infants who are discharged before 48 hours
of life.4 In our institution, every newborn
who qualiﬁes for an early discharge also
qualiﬁes for a home nurse visit; however,

documentation by visiting nurses was
unavailable during our study period, so
our actual compliance with this guideline
was likely higher. Naturally, particular
challenges include the difﬁculty of
scheduling appointments when the
discharge happens on a weekend and the
challenges of determining if and when a
follow-up has been scheduled when the
patient sees a practitioner outside of our
health system. Given these issues, a social
worker now reviews the weekend
discharges every Monday to determine if a
follow-up appointment has been made for
newborns who are discharged over the
weekend who were at high risk. However,
the routine use of these early appointments
can stress the outpatient pediatric
infrastructure, and their beneﬁt is
controversial, with previous data not
revealing improvement in outcomes for
infants who are seen early.21 Given the
signiﬁcant morbidity associated with
untreated jaundice or hypernatremic
dehydration, early follow-up for many
infants who are discharged at 24 hours of
life is likely indicated.
Our study’s major limitation is related to our
retrospective data collection from the EMR.
We can only know what was documented,
which does not necessarily reﬂect what was
actually done. For example, the
breastfeeding assessment was determined
solely on the basis of lactation and nursing
notes, and nursing staff do not formally
perform a LATCH score.20 Therefore, there
may have been more successful latches than
what we identiﬁed in the EMR. Conversely, we
assumed that because each service’s
leadership reported standardized topics and
approaches to their discharge education all
members of that service adhered to this
framework and all families and patients
were able to assimilate the education
provided. It is possible that an individual
provider’s discharge talk was less effective.
Finally, we are a tertiary care children’s
hospital based within an academic institution.
Settings with different resources and patient
populations may have varying strengths and
weaknesses in newborn care. As reported in
Table 1, the demographics of the patient
population at our tertiary care hospital may
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limit the generalizability of our data. In
addition, a previous study of this population
has revealed that mothers have high baseline
knowledge regarding newborn care.22

CONCLUSIONS
The newborn hospital stay is an opportunity
for health care providers to address the
health needs of newborns and social risk
factors in their environments. Missed
opportunities can occur because of the
number and complexity of tasks that need
to be accomplished in a ,48-hour
hospitalization. The AAP has published
recommended discharge criteria, which
we demonstrated were not always entirely
accomplished at our institution. Future
studies are warranted to determine the
clinical signiﬁcance of the described missed
criteria, most notably incomplete feeding
assessments and appropriate timing of
follow-up appointments, as well as quality
reports of sustained improvements.
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