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Trends in Breastfeeding Interventions, Skin-to-Skin Care, and Sudden
Infant Death in the First 6 Days after Birth
Melissa Bartick, MD, MSc, FABM1, Mary Ellen Boisvert, MSN, CLC, CLE2,*, Barbara L. Philipp, MD, FAAP, FABM3,
and Lori Feldman-Winter, MD, MPH, FAAP, FABM4
Objective To determine if implementation of skin-to-skin care and the Baby-Friendly Hospital Initiative (BFHI)
contributes to sudden unexpected infant death (SUID) and asphyxia in the first 6 days after birth.

Study design Survey data were used to determine a correlation between BFHI and deaths from SUID and
asphyxia among infants <7 days in the US and Massachusetts. Using data from the Centers for Disease Control
and Prevention, implementation of BFHI was tracked from 2004-2016 and skin-to-skin care was tracked from
2007-2015. Using data from Centers for Disease Control and Prevention WONDER and the Massachusetts Department of Public Health, SUID and asphyxia were tracked from 2004-2016.
Results Nationally, births in Baby-Friendly facilities rose from 1.8% to 18.3% and the percentage of facilities in
which most dyads experienced skin-to-skin care rose from 40% to 83%. SUID prevalence among infants
<7 days was rare (0.72% of neonatal deaths) and decreased significantly from 2004-2009 compared with 20102016, from 0.033 per 1000 live births to 0.028, OR 0.85 (95% CI 0.77, 0.94). In Massachusetts, births in BabyFriendly facilities rose from 2.8% to 13.9% and skin-to-skin care rose from 50% to 97.8%. SUID prevalence
decreased from 2010-2016 compared with 2004-2009: OR 0.32 (95% CI 0.13, 0.82), with 0 asphyxia deaths during
the 13-year period.
Conclusion Increasing rates of breastfeeding initiatives and skin-to-skin care are temporally associated with
decreasing SUID prevalence in the first 6 days after birth in the US and Massachusetts. (J Pediatr 2019;-:1-5).
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ccording to a 2018 study, 29.2% of neonatal sudden unexpected infant deaths (SUIDs) occur in the first 6 days after birth.1
Another recent publication by the same authors used mortality data from the Massachusetts Department of Public Health
to assert that such deaths in infants under 6 days of age are “more common than previously recognized.”2 These articles
called into question the safety of hospital-based practices. The authors suggested breastfeeding interventions, particularly skin-toskin care, may be responsible for the deaths by causing fatal sudden unexpected postnatal collapse (SUPC). Concerns emerged as to
whether skin-to-skin care and breastfeeding interventions are associated with an increased risk of death.3,4 Neither publication
examined trends around implementation of skin-to-skin care or other breastfeeding interventions to look for correlation. Furthermore, neonatal SUID is quite uncommon, representing only 2.6% of all neonatal
deaths (2007-2017).5
SUID is an over-arching term for all unexpected infant deaths and the Centers
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permanent cessation of breathing, cardiorespiratory failure,
suffocation, or entrapment. A disproportionate number of
SUPC cases have been described in the first 2 hours after
birth.7 Descriptive case report data suggest that newborns
in the early hours after birth may be particularly vulnerable
to airway compromise and asphyxiation if they are not held
properly by fatigued, distracted, medicated, or inexperienced caregivers.7-9 Recognizing this risk, the American
Academy of Pediatrics published guidelines in 2016 for
staffing, surveillance, and positioning for safe skin-to-skin
care in the hospital to prevent SUPC.10 As there is no diagnostic code for SUPC, fatal cases of SUPC would be expected to receive 1 of the 3 diagnostic codes assigned to
SUID, with ASSB being the expected code for infants who
die by asphyxia while skin-to-skin.
In April 2010, The Joint Commission adopted the rate of
exclusive breast milk feeding as part of the Perinatal Care
Core Measure set. In 2011, the National Collaboration for
Action on the Ten Steps was formed.11 Beginning in 2012,
the Centers for Disease Control and Prevention sponsored
initiatives to increase the numbers of US Baby-Friendly hospitals.12 Skin-to-care, although initially promoted as a breastfeeding intervention to enable latch during the first hour after
birth, is now recognized as a standard of care for all infants
regardless of feeding method for its benefits with stabilization
of newborn body temperature and glucose, bonding, and
decrease in maternal stress.10,13
It is important to understand whether skin-to-skin care
and the Baby-Friendly Hospital Initiative (BFHI) contribute
to SUPC and SUID. Thus, we sought to determine if these
initiatives are correlated with SUID in general and with
asphyxia (ASSB) in particular during the first 6 days after
birth.

Methods
We used data from the CDC Breastfeeding Report Card14 and
the Massachusetts Baby-Friendly Collaborative15 to track the
percentage of births in Baby-Friendly facilities per year. We
were supplied with unpublished data from the Massachusetts
Department of Public Health for SUID within 6 days after
birth. We specifically requested the same data set supplied
to the lead author of the Massachusetts article and were
told we were given the same data set.16 Following CDC’s
example for privacy concerns, we are suppressing the reporting of yearly numbers of Massachusetts infant deaths as they
always fewer than 10 per year.
We used results of the CDC’s Maternity Practice in Infant
Nutrition and Care biannual surveys17 for national data on
implementation of skin-to-skin care in the first hour after
birth for healthy term vaginal births. We used the Breastfeeding Report Cards14 for the percentage of births in BabyFriendly facilities for national data.
We used the CDC WONDER interactive linked birthdeath database18 to track infant deaths by year and cause
of death from 2004-2016 for the first 6 days after birth.
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SUID (the sum of all 3 codes) and ASSB in particular
were used as they were considered the best proxies for fatal
SUPC. Although ASSB would capture asphyxia deaths,
SUID would ensure other potential diagnoses are
captured.
We divided the timeframes before and after The Joint
Commission mandate in 2010, choosing 2004 as the start
date as that is the earliest date from the Breastfeeding Report
Cards. The study was exempted by the Cambridge Health
Alliance Institutional Review Board.

Results
Nationally, the percentage of births in Baby-Friendly facilities
rose from 1.8% in 2004 to 18.3% in 201614 (Figure 1). The
percentage of hospitals where “most” mother-infants pairs
experienced skin-to-skin contact for at least 30 minutes
within 1 hour of an uncomplicated vaginal birth rose from
40.4% in 2007 to 83.0% in 2015 (Figure 2).17
Nationally, SUID prevalence within the first 6 days after
birth decreased significantly between the 2 study periods18
(Table). Aggregate ASSB prevalence during the 2 study
periods increased significantly (Table), but national ASSB
deaths within in the first 6 days after birth remained under
20 deaths annually, a number too low to be considered
reliably precise by the CDC18 (Table and Figure 3). The
sustained jump in ASSB in 2012 was accompanied by a
corresponding sustained decrease in SIDS (Figure 3).
Overall from 2004-2016, 40.1% of national SUID deaths
were in preterm infants. A disproportionately high percentage of SUID deaths during the first 6 days after birth were
in non-Hispanic black infants,5 although this dropped markedly during the study period. Only 0.72% of neonatal deaths
from 2004-2016 were due to SUID in infants in the first
6 days after birth.18
In Massachusetts, the percentage of births in BabyFriendly facilities grew from 2.8% in 2004 to 13.6% in
201619,20 (Figure 1). The percentage of Massachusetts
hospitals where “most” mother-infants pairs experienced
skin-to-skin contact for at least 30 minutes within 1 hour
of an uncomplicated vaginal birth rose from 50% in 2007
steadily to 97.8% in 2015 (Figure 2).17
The SUID prevalence decreased between the 2 study periods16 (Table). However, the numerators for these deaths
are below the CDC’s threshold for reliability and precision
for reporting as prevalence rates per 1000 live births. The
total number of Massachusetts SUID deaths within 6 days
after birth over this 13-year period is very small (n = 22).
There were zero ASSB deaths (W75) during this 13-year
period.

Discussion
Increased implementation rates for skin-to-skin care and
the Baby-Friendly Hospital Initiative are associated with
Bartick et al
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Figure 1. Percentage of births in Baby-Friendly facilities,
2004-2016.

a decrease in SUIDs, both nationally and in Massachusetts.
This association may not be causal, but these data also suggest that breastfeeding interventions and skin-to-skin care
do not contribute to perinatal deaths on a population
level. Early initiation of breastfeeding within 1 hour of
birth is associated with improved neonatal mortality
rates.21
It is important to demonstrate that implementation of the
Ten Steps and skin-to-skin care are associated with a decrease
in deaths in the first 6 days after birth and not an increase in
death, to avoid public perception that such practices are
inherently dangerous. For instance, the publication which
cited Massachusetts mortality data concluded that BFHI led
to ‘unintended consequences’22 and was quoted in Time
magazine3 stating, “emerging evidence that full compliance
the 10 steps of the [Baby-Friendly Hospital] initiative may
inadvertently be promoting potentially hazardous practices
and/or having counterproductive outcomes.” The story reported that the authors of this publication “worry that
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Figure 2. Percentage of maternity facilities in which most
dyads experience skin-to-skin care in the first hour.

rooming-in could lead to mothers’ accidentally smothering
their children and possibly contribute to sudden unexpected
postnatal collapse.” Skin-to-skin care is now universally
practiced in Massachusetts and is practiced in the majority
of US births, yet SUID prevalence in Massachusetts significantly decreased. Despite skin-to-skin care practices having
doubled nationally, US ASSB rates remained tiny and too
small to report with precision, and SUID rates significantly
decreased.
The fact that 40% of these deaths occur in preterm infants is
notable, and this percentage has significantly decreased during
the study period of 2004-2016 (Table). These infants are
particularly vulnerable and have a disproportionately high
prevalence of SIDS and ASSB at older ages as well.23,24
Breastfeeding and breast milk feeding are especially
important in this population. Kangaroo Mother Care has
been found to be effective for stabilized preterm infants,25
and it is important that it be done safely.
Skin-to-skin care requires increased surveillance in the
first hours or days after birth, an issue which was addressed
by the 2016 American Academy of Pediatrics guidelines.10
More research is needed to see if such guidelines will be effective, a difficult task given that SUPC is not being systemically
surveilled, nor can it be without an International Statistical
Classification of Diseases and Related Health Problems, 10th
Revision code. Our data demonstrate that the public can be
reassured that skin-to-skin care and the BFHI are not resulting in increase in hospital deaths (or early post-hospital
deaths), and in fact, that the overall prevalence of such deaths
is decreasing.
It is important to note that ASSB prevalence was extremely
low, despite the sustained jump in 2012. Furthermore, this
jump, accompanied by a drop in SIDS prevalence, suggests
a change in coding practice rather than a true rise in asphyxia
deaths (Figure 3). This was likely part of the well-described
trend in diagnostic shift away from SIDS (R95) and toward
ASSB (W75) and ill-defined (R99), even in identical
hypothetical circumstances.26 Thus, the increase in ASSB
does not necessarily mean that more infants were dying of
suffocation, only that the deaths were coded that way.
These data reinforce previous data that SUID, SIDS, and
ASSB occur disproportionately in the non-Hispanic black
population.24,27 These data show the disparity begins as early
as the first 6 days after birth. These findings have implications
for hospital care of this population, and as well as prenatal
and early post-discharge care, as other studies suggest black
women and infants are less likely to receive evidence-based
care in the maternity setting than whites.28,29 The reason
for the improvement in the disparity after 2010 is also unclear
and requires further research.
We acknowledge several limitations in our study. We
were unable to quantify the implementation of the Ten
Steps in facilities nationally or in Massachusetts for each
year. Designation as a Baby-Friendly facility is the final
step in a process that takes years, and the percentage of
births in Baby-Friendly facilities thus underestimates the
degree to which hospitals are implementing the Ten Steps.
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Table. SUID prevalence characteristics, infants <7 days of age, US and Massachusetts, 2004-2016

US SUID prevalence
US ASSB prevalence
US preterm SUID prevalence
% SUID that are preterm, US
%. SUID are non-Hispanic white, US
(% of US births that are non-Hispanic white)
% SUID are non-Hispanic black US
(% of US births that are non-Hispanic Black)
SUID prevalence non-Hispanic white
SUID prevalence non-Hispanic Black
MA SUID prevalence
MA ASSB prevalence

2004-2009

2010-2016

OR 2010-2016
compared with
2004-2009

0.033
0.002
0.014
43.7%
52.7% (54.2%)

0.028
0.003
0.011
38.0%
53.3% (46.2%)

0.85
1.41
0.74
0.74
1.17

(0.77, 0.94)
(1.02, 1.94)
(0.64, 0.87)
(0.64, 0.87)
(0.96, 1.42)

39.0% (14.4%)

21.8% (14.8%)

0.56

(0.45,0.69)

0.030
0.089
unreliable
0

0.032
0.036
unreliable
0

1.08
0.40
0.32
0

(0.94, 1.24)
(0.34, 0.49)
(0.13, 0.82)
Not applicable

95% CI

Prevalence is noted as “unreliable” if the numerator is <20, making a calculation of prevalence unreliably precise by CDC standards. Prevalence rates are per 1000 live births.

For example, in 2016, Massachusetts had 13.6% of births
in designated facilities, but in 2019, 36% of births took
place in such facilities,20 reflecting the fact that many facilities had implemented some of those 10 Steps in 2016. In
addition, the lack of a quantifiable increase in deaths with
increased implementation of skin-to-skin care and the 10
Steps does not mean that the occasional tragedy does
not occur. Thus, it is essential that the published guidelines for safety around skin-to-skin in the hospital are followed. Finally, our study does not attempt to explain the
decrease in SUID and does not ascribe it to the increase
in breastfeeding interventions and skin-to-skin care.
Further research would be required.
Over the last decade, increased implementation of the Ten
Steps and skin-to-skin care were associated with decreased
rates of SUID within 6 days of age. Adherence to guidelines
to prevent SUPC remains important, but the practices of
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Figure 3. Trends in US deaths per year among infants
<7 days of age, 2004-2016. Total deaths are shown rather
than prevalence because of the very low numbers of ASSB
deaths, preventing a reliably precise calculation. Total births
increased from 4 112 055 in 2004 to 4 316 213 in 2007, then
declined to 3 945 875 in 2016.
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skin-to-skin care, rooming-in and the 10 Steps appear to be
safe. n

We acknowledge the work of the Massachusetts Baby-Friendly Collaborative, founded in 2008, which has served as a national model.30
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