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abstractOBJECTIVES: To examine prevalence of safe infant sleep practices and variation by
sociodemographic, behavioral, and health care characteristics, including provider advice.

METHODS: Using 2016 Pregnancy Risk Assessment Monitoring System data from 29 states, we
examined maternal report of 4 safe sleep practices indicating how their infant usually slept:
(1) back sleep position, (2) separate approved sleep surface, (3) room-sharing without bed-
sharing, and (4) no soft objects or loose bedding as well as receipt of health care provider
advice corresponding to each sleep practice.

RESULTS: Most mothers reported usually placing their infants to sleep on their backs (78.0%),
followed by room-sharing without bed-sharing (57.1%). Fewer reported avoiding soft bedding
(42.4%) and using a separate approved sleep surface (31.8%). Reported receipt of provider
advice ranged from 48.8% (room-sharing without bed-sharing) to 92.6% (back sleep
position). Differences by sociodemographic, behavioral, and health care characteristics were
larger for safe sleep practices (∼10–20 percentage points) than receipt of advice (∼5–10
percentage points). Receipt of provider advice was associated with increased use of safe sleep
practices, ranging from 12% for room-sharing without bed-sharing (adjusted prevalence ratio:
1.12; 95% confidence interval: 1.09–1.16) to 28% for back sleep position (adjusted
prevalence ratio: 1.28; 95% confidence interval: 1.21–1.35). State-level differences in safe
sleep practices spanned 20 to 25 percentage points and did not change substantially after
adjustment for available characteristics.

CONCLUSIONS: Safe infant sleep practices, especially those other than back sleep position, are
suboptimal, with demographic and state-level differences indicating improvement
opportunities. Receipt of provider advice is an important modifiable factor to improve infant
sleep practices.

WHAT’S KNOWN ON THIS SUBJECT: Approximately 3500 infants
die annually in the United States from sleep-related sudden
unexpected causes. Previous studies have indicated suboptimal
adherence to safe infant sleep recommendations and highlighted
various sociodemographic disparities and connections with
provider advice.

WHAT THIS STUDY ADDS: We update previous estimates of safe
infant sleep and include a new composite measure assessing the
use of separate approved sleep surfaces. We also explore state
variation and examine associations between provider advice and
each of 4 corresponding sleep-related practices.
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Approximately 3500 infants die
annually in the United States from
sudden unexpected infant deaths
(SUIDs), including sudden infant
death syndrome (SIDS),
undetermined causes, and accidental
suffocation and strangulation in
bed.1–4 SUID rates declined 45% from
1990 to 1998,4 coinciding with the
1992 American Academy of Pediatrics
(AAP) recommendation that infants
be placed on their backs to sleep5,6

and the accompanying Back to Sleep
(now Safe to Sleep) campaign led by
the National Institutes of Health.7

Since 1998, however, the SUID rate
has declined ,10%,4 whereas the
prevalence of back sleep position has
plateaued.8–10 To further reduce
SUID, the AAP expanded safe sleep
recommendations to include using
a firm sleep surface (eg, crib or
bassinet), room-sharing without bed-
sharing, and avoiding soft objects and
loose bedding.3,11–13 Data from the
National Infant Sleep Position (NISP)
study, conducted among nighttime
caregivers, show that bed-sharing
doubled from 1993 to 2010 (from
6.5%→13.5%),14 whereas soft
bedding declined by over a third
(from 85.9% to 54.7%).15

Ongoing national surveillance of
adherence to the AAP safe sleep
recommendations has been limited
since the NISP ended in 2010.
Through the Pregnancy Risk
Assessment Monitoring System
(PRAMS), a population-based survey
of mothers with recent live births,
information on sleep position has
been collected in participating states
since 1996 and on bed-sharing and
use of soft bedding in select states
since 2009. PRAMS data from 2015
showed that unsafe sleep practices
were common and indicated
demographic and state-level
variation.9 However, analyses beyond
sleep position were limited to ,15
states. With funding from the Health
Resources and Services
Administration (HRSA), new PRAMS
questions capturing expanded sleep-

related recommendations were added
for all participating states in 2016 as
part of a new national performance
measure for the Title V Maternal and
Child Health Services State Block
Grant Program.16 Given that provider
advice influences sleep
practices,8,10,14,17 questions assessing
the reported receipt of advice for
sleep-related practices were also
included. We analyzed 2016 PRAMS
data to describe safe sleep practices
aligned with the AAP
recommendations and HRSA Title V
national performance measure as
well as associations with receipt of
provider advice and other factors to
identify improvement opportunities.

METHODS

Data Source

PRAMS data collection methodology
has been previously described.18

Briefly, mothers are randomly
sampled from birth certificate records
and complete the PRAMS survey
(mail or telephone) within 2 to
9 months postpartum. Twenty-nine of
39 participating states met the
Centers for Disease Control and
Prevention’s (CDC’s) response rate
threshold (55%) for analysis. The
weighted overall mean response rate
was 61% (range: 55%–73%). Data
were weighted to account for
selection probability, differential
nonresponse by demographic
characteristics, and noncoverage,
representing all births in 29 states
(51% of all 2016 US births). Analysis
was restricted to infants living with
their mothers at survey completion
(98.7%). The weighted mean infant
age was 4.1 months with 97.4% #6
months. The CDC and each state’s
institutional review board approved
the PRAMS protocol.

Outcomes

Safe Sleep Practices

We examined maternal report of 4
infant sleep practices: (1) back sleep
position, (2) separate approved sleep

surface, (3) room-sharing without
bed-sharing, and (4) no soft objects
or loose bedding (“soft bedding”).
“Back sleep position” was assessed by
a single item regarding the position
mothers most often placed their
infant to sleep (ie, back versus side,
stomach, or combination). “Separate
approved sleep surface” was assessed
with a 5-item composite indicating
how the infant usually slept in the
past 2 weeks: (1) separate was
defined as an infant sleeping alone in
their own crib or bed (always or often
versus sometimes, rarely, or never)
and (2) an approved sleep surface
was defined as the infant usually
sleeping in a crib, bassinet, or pack
and play but not in a twin or larger
bed, couch or armchair, or infant car
seat or swing (no versus yes). “Room-
sharing without bed-sharing” was
assessed as a 2-item composite
indicating whether the infant usually
slept in the past 2 weeks: (1) alone in
their own crib or bed (always or often
versus sometimes, rarely, or never)
and (2) in the same room as their
mothers (yes versus no).
Operationalization of these 2
measures offers a consistent
assessment of usual practice across
items, which aligns with previous
national studies.6,8,14,15,19 We also
examined report of the infant
“always” versus “often, sometimes,
rarely, or never” sleeping in their own
crib or bed for “separate approved
sleep surface” and “room-sharing
without bed-sharing” to more closely
reflect adherence to the AAP
recommendation of separate sleep
surfaces for infants. “No soft bedding”
was assessed with a 3-item (no
versus yes) composite indicating that
the infant usually slept in the past
2 weeks without blankets, toys,
cushions, or pillows and crib
bumper pads.

Safe Sleep Advice

We examined reported receipt of
advice from a doctor, nurse, or other
health care worker corresponding to
the 4 safe sleep practices. Mothers
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reported whether they were told by
a provider to (1) place their infant on
their back to sleep; (2) place their
infant to sleep in a crib, bassinet, or
pack and play; (3) place infant’s crib
or bed in the mother’s room; and (4)
what items should and should not be
in the infant sleep environment.

Covariates

Consistent with previous
literature,3,8–10,14,15,19–22 we
examined characteristics that may be
associated with sleep practices and
receipt of advice. Sociodemographic
characteristics obtained from the
birth certificate included maternal
age, race and ethnicity, education,
marital status, and state of residence
as well as infant gestational age.
Behavioral characteristics from the
PRAMS survey included breastfeeding
and smoking at time of survey. Health
care characteristics obtained from the
birth certificate that may influence
the delivery of provider advice and
sleep practices included prenatal
participation in the Special
Supplemental Nutrition Program for
Women, Infants, and Children (WIC);
timing of prenatal care initiation; and
insurance coverage at delivery.

Statistical Analysis

Bivariate associations between main
outcomes and covariates were
examined with x2 tests of
significance. We used multivariable
logistic regression models, with each
safe sleep practice as the dependent
variable, to examine adjusted
associations with maternal and infant
characteristics, behaviors, health care
characteristics, and receipt of
corresponding provider advice as
well as state of residence. To improve
interpretation and translation, we
converted estimated odds to marginal
probabilities and adjusted prevalence
ratios.23 Unadjusted and model-
adjusted state-level prevalence
estimates were compared to assess
the contribution of covariates in
explaining state variation. Statistical
significance was defined as a P value

,.05 with only practically meaningful
differences of at least 5 percentage
points highlighted within the text.
Missing data ranged from 2% to 6%
across outcomes. Approximately 9%
of observations were missing
covariate data and were excluded
from regression analysis. Analyses
accounted for the complex sampling
design of PRAMS by using SAS-
callable SUDAAN 11.0.0.

RESULTS

Overall, most (78.0%) mothers
reported placing their infants to sleep

on their backs (Table 1). Although
most (74.4%) usually (“always or
often”) used a separate sleep surface,
slightly more than half (57.1%) also
reported room-sharing. A smaller
proportion (41.1%) reported room-
sharing and “always” using a separate
sleep surface. Less than one-third of
infants (31.8%) “always or often”
slept separately on an approved sleep
surface; a smaller proportion (26.3%)
“always” slept separately on an
approved sleep surface. Most mothers
reported that their infants usually
slept in a crib, bassinet, or pack and

TABLE 1 Infant Sleep Practices, 29 States, PRAMS, 2016

Infant Sleep Practice Unweighted Sample
Size

Weighted %
(95% CI)

Sleep position
Back sleep positiona 33 397 78.0 (77.3–78.7)

Separate approved sleep surface
Approved sleep surface and always or often separateb 31 962 31.8 (30.9–32.6)
Approved sleep surface and always separatec 31 962 26.3 (25.5–27.0)
Separate sleep surface 33 370
Always 55.7 (54.8–56.5)
Often 18.7 (18.1–19.4)
Sometimes 9.9 (9.4–10.4)
Rarely 5.6 (5.2–6.0)
Never 10.1 (9.6–10.7)

Type of sleep surface (could choose more than 1)
In a crib, bassinet, or pack and play 33 208 87.8 (87.2–88.4)
In an infant car seat or swing 32 606 50.7 (49.9–51.6)
On a twin or larger mattress or bed 32 544 30.9 (30.1–31.7)
On a couch or armchair 32 411 9.0 (8.5–9.5)

Only slept in a crib, bassinet, or pack and play 32 100 34.9 (34.0–35.7)
Room-sharing without bed-sharing
Room-sharing and always or often separated 33 051 57.1 (56.2–57.9)
Room-sharing and always separatee 33 051 41.1 (40.3–42.0)

Sleep environment
No soft objects or loose beddingf 32 044 42.4 (41.6–43.3)
Type of soft objects or loose bedding
With blanket 32 469 50.5 (49.6–51.3)
With crib bumper pads 32 322 17.6 (16.9–18.3)
With toys, cushions, or pillows, including nursing

pillows
32 457 8.9 (8.4–9.4)

Data are from Alaska, Arkansas, Colorado, Connecticut, Delaware, Illinois, Iowa, Louisiana, Maine, Maryland, Massachu-
setts, Michigan, Missouri, Nebraska, New Hampshire, New Jersey, New Mexico, New York, Oklahoma, Pennsylvania, Rhode
Island, Texas, Utah, Vermont, Virginia, Washington, West Virginia, Wisconsin, and Wyoming. CI, confidence interval.
a Defined as most often placing their infant to sleep on the back versus side, stomach, or combination.
b Defined as a composite of 5 items indicating how the infant usually slept in the past 2 wk: (1) alone in their own crib or
bed (always or often versus sometimes, rarely, or never); (2) in a crib, bassinet, or pack and play; (3) not in a standard
bed; (4) not on a couch or armchair; and (5) not in a car seat or swing (yes versus no).
c Defined as a composite of 5 items indicating how the infant usually slept in the past 2 wk: (1) alone in their own crib or
bed (always versus often, sometimes, rarely, or never); (2) in a crib, bassinet, or pack and play; (3) not in a standard bed;
(4) not on a couch or armchair; and (5) not in a car seat or swing (yes versus no).
d Defined as a composite of 2 items indicating that the infant usually slept in the past 2 wk: (1) alone in their own crib or
bed (always or often versus sometimes, rarely, or never) and (2) in the same room as their mothers (yes versus no).
e Defined as a composite of 2 items indicating that the infant usually slept in the past 2 wk: (1) alone in their own crib or
bed (always versus often, sometimes, rarely, or never) and (2) in the same room as their mothers (yes versus no).
f Defined as a composite of 3 items indicating that the infant usually slept in the past 2 wk without (1) blankets; (2) toys,
cushions, or pillows; and (3) crib bumper pads (yes versus no).
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play (87.8%), but these were the sole
usual sleep surfaces for only 34.9%.
Infant car seat or swing (50.7%), twin
or larger bed (30.9%), and couch or
armchair (9.0%) were less frequently
reported as the usual sleep surface.
Less than half of mothers (42.4%)
reported using no soft bedding for
infant sleep. Blankets were most
commonly reported (50.5%),
followed by crib bumper pads
(17.6%) and toys, cushions, or
pillows (8.9%).

Mothers who were older, non-
Hispanic white, more educated, and
married were more likely to report
the following usual safe sleep
practices: back sleep position,
separate approved sleep surface, and
no soft bedding (Table 2). In contrast,
younger, Hispanic, less-educated, and
unmarried mothers had a higher
prevalence of usually room-sharing
without bed-sharing. Racial and
ethnic differences existed across all
safe sleep practices. Non-Hispanic
black mothers had the lowest
prevalence of using the back sleep
position (62.3%), Non-Hispanic Asian
or Pacific Islander mothers had the
lowest prevalence of using separate
approved sleep surfaces (20.6%), and
non-Hispanic American Indian or
Alaska Native mothers had the lowest
prevalence of room-sharing without
bed-sharing (50.5%) and avoiding
soft bedding (25.6%). There was also
an age gradient for soft bedding use,
with teenaged mothers having the
lowest prevalence of following
recommendations to avoid soft
bedding (25.0%) compared with
approximately half of mothers
$30 years.

Mothers who reported currently
breastfeeding had a higher
prevalence of using the back sleep
position (80.5% vs 75.2%) and no
soft bedding (46.8% vs 37.5%) than
mothers not breastfeeding. However,
breastfeeding mothers had a lower
prevalence of room-sharing without
bed-sharing (53.3% vs 61.3%).
Mothers currently smoking had

a lower prevalence of using separate
approved sleep surfaces (25.6% vs
32.5%) and no soft bedding (31.2%
vs 43.8%) than nonsmokers. Mothers
who participated in WIC, received
late or no prenatal care, and were
Medicaid insured or uninsured
generally had lower rates of safe
sleep practices. However, room-
sharing without bed-sharing was
more common among WIC
participants than nonparticipants
(62.8% vs 53.5%) and among
Medicaid-insured than privately
insured mothers (63.2% vs 52.5%).
Types of sleep surfaces and soft
bedding showed similar patterns to
overall indicators, with the exception
of sleeping in a car seat or swing,
which lacked substantial or
consistent patterning (Supplemental
Table 5). Infants of non-Hispanic
American Indian or Alaska Native
mothers had notably higher rates of
sleeping on a couch or armchair
(18.2% vs 9.0% overall) and with
a blanket (70.3% vs 50.5% overall).

Most mothers reported receiving
provider advice on placing their
infant to sleep on their back (92.6%);
in a crib, bassinet, or pack and play
(83.5%); and about what items are
appropriate in the sleep environment
(85.0%) (Table 3). Only half (48.8%)
reported receiving advice to room
share without bed-sharing.
Differences by sociodemographic,
behavioral, and health care
characteristics with regard to
provider advice were generally
smaller than for safe sleep practices
(mostly within 5–10 percentage
points). Receiving room-sharing
without bed-sharing advice was more
common among mothers who were
younger, less educated, WIC
participants, either Medicaid insured
or uninsured, and whose race or
ethnicity was not non-Hispanic white
or multiple race.

After adjustment, most characteristics
remained significantly related to one
or more safe sleep practice, with the
exception of WIC participation

(Table 4). Using a separate
approved sleep surface
and avoiding soft bedding had
some of the largest sociodemographic
differences. In particular, teenage
mothers were 34% less likely than
25- to 29-year-olds to avoid soft
bedding, whereas non-Hispanic Asian
or Pacific Islander mothers were
∼40% less likely than non-Hispanic
white mothers to use separate
approved sleep surfaces and avoid
soft bedding. Currently breastfeeding
mothers were 22% less likely than
mothers not breastfeeding to use
separate approved sleep surfaces,
whereas mothers who were smoking
were 23% less likely than
nonsmokers to use separate approved
sleep surfaces and 13% less likely to
avoid soft bedding. Report of
receiving health care provider advice
was associated with an increased
prevalence of safe sleep practices,
ranging from 12% (room-sharing
without bed-sharing) to 28% (back
sleep position) higher, with absolute
prevalence differences ranging from
6.0 to 17.3 percentage points.

The prevalence of each safe
sleep practice varied significantly
by state, ranging ∼20 to 25
percentage points across
outcomes (Supplemental
Table 6). Back sleep position
ranged from 67.4% in Louisiana to
87.7% in Iowa. Separate approved
sleep surface ranged from 20.1%
in New Mexico to 40.0% in West
Virginia, whereas room-sharing
without bed-sharing ranged
from 46.8% in Alaska to 65.5%
in Delaware. No soft bedding
ranged from 24.7% in New Mexico
to 51.8% in Michigan. States with
prevalence estimates significantly
higher (green) or lower (orange)
than overall rates by at least 5
percentage points are highlighted
in Fig 1. After adjustment for
covariates, state estimates
changed by ,1 percentage
point across outcomes on
average.
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TABLE 2 Usual Safe Infant Sleep Practices by Sociodemographic, Behavioral, and Health Care Characteristics, 29 States, PRAMS, 2016

Overall
Distribution
(n = 34 103)

Usual Safe Infant Sleep Practice

Back Sleep Positiona

(n = 33 397)
Separate Approved
Sleep Surfaceb

(n = 31 962)

Room-Sharing Without
Bed-Sharingc

(n = 33 051)

No Soft Objects or
Loose Beddingd

(n = 32 044)

Weighted % Weighted %
(95% CI)

x2 P Weighted %
(95% CI)

x2 P Weighted %
(95% CI)

x2 P Weighted %
(95% CI)

x2 P

Total 100.0 78.0 (77.3–78.7) — 31.8 (30.9–32.6) — 57.1 (56.2–57.9) — 42.4 (41.6–43.3) —

Sociodemographic characteristics
Maternal age, y ,.001 ,.001 .012 ,.001
,20 4.9 69.3 (65.2–73.1) 26.6 (22.8–30.7) 62.4 (58.2–66.5) 25.0 (21.4–29.1)
20–24 18.7 69.2 (67.2–71.2) 26.0 (24.2–27.8) 57.6 (55.5–59.6) 30.9 (29.0–32.9)
25–29 29.3 77.4 (76.0–78.7) 32.6 (31.1–34.1) 57.5 (55.9–59.0) 40.6 (39.0–42.2)
30–34 29.7 83.2 (82.0–84.3) 34.5 (33.0–36.1) 55.2 (53.6–56.7) 49.6 (48.0–51.2)
$35 17.4 82.0 (80.4–83.5) 33.3 (31.4–35.3) 57.6 (55.6–59.6) 50.7 (48.6–52.7)

Maternal race or ethnicity ,.001 ,.001 ,.001 ,.001
Non-Hispanic white 54.9 83.8 (82.9–84.6) 35.3 (34.2–36.4) 54.8 (53.7–55.9) 45.7 (44.5–46.8)
Non-Hispanic black 13.0 62.3 (59.9–64.6) 27.0 (25.0–29.2) 57.1 (54.7–59.5) 37.5 (35.1–39.8)
Hispanic 23.4 73.8 (71.9–75.5) 29.6 (27.7–31.6) 64.0 (62.0–66.0) 40.2 (38.2–42.3)
Non-Hispanic American Indian or

Alaska Native
0.7 82.2 (79.3–84.8) 23.4 (20.4–26.8) 50.5 (46.3–54.8) 25.6 (22.4–29.1)

Non-Hispanic Asian or Pacific
Islander

6.0 75.5 (72.5–78.2) 20.6 (17.9–23.5) 53.7 (50.2–57.1) 33.3 (29.9–36.8)

Non-Hispanic multiple races 2.0 78.0 (73.4–82.0) 24.2 (19.6–29.6) 54.3 (48.9–59.6) 39.1 (33.7–44.7)
Maternal education ,.001 ,.001 0.001 ,.001
Less than high school 13.2 69.0 (66.5–71.4) 29.4 (27.0–31.9) 65.0 (62.4–67.5) 42.2 (39.6–44.9)
High school diploma or GED 24.1 72.9 (71.2–74.5) 28.6 (26.9–30.3) 62.2 (60.3–64.0) 31.6 (29.8–33.4)
Some college or associate’s degree 26.4 75.9 (74.5–77.3) 29.2 (27.7–30.7) 56.1 (54.5–57.8) 35.7 (34.1–37.3)
Bachelor’s degree or higher 36.2 86.2 (85.2–87.2) 36.5 (35.2–37.9) 51.6 (50.2–53.0) 54.4 (53.0–55.8)

Marital status ,.001 ,.001 ,.001 ,.001
Married 62.4 81.9 (81.0–82.7) 34.2 (33.2–35.2) 55.4 (54.3–56.5) 47.5 (46.4–48.6)
Unmarried 37.6 71.6 (70.2–72.9) 27.7 (26.4–29.0) 59.9 (58.5–61.4) 34.0 (32.6–35.4)

Gestational age at delivery, wk .398 .106 ,.001 .395
,34 2.0 76.8 (73.9–79.4) 34.5 (31.5–37.7) 66.5 (63.3–69.7) 44.8 (41.4–48.2)
34–36 6.5 76.7 (74.0–79.2) 33.6 (30.7–36.5) 60.6 (57.7–63.5) 42.1 (39.2–45.1)
$37 91.5 78.1 (77.4–78.9) 31.6 (30.7–32.5) 56.6 (55.7–57.5) 42.4 (41.5–43.3)

Behavioral characteristics
Current breastfeeding ,.001 ,.001 ,.001 ,.001
No 46.5 75.2 (74.1–76.3) 33.7 (32.5–34.9) 61.3 (60.0–62.6) 37.5 (36.2–38.8)
Yes 53.5 80.5 (79.5–81.4) 30.1 (29.0–31.2) 53.3 (52.1–54.5) 46.8 (45.6–48.0)

Current maternal smoking .111 ,.001 .011 ,.001
No 89.2 78.2 (77.5–79.0) 32.5 (31.6–33.4) 56.6 (55.7–57.6) 43.8 (42.8–44.7)
Yes 10.8 76.3 (74.0–78.5) 25.6 (23.4–27.9) 60.2 (57.6–62.7) 31.2 (28.8–33.7)

Health care characteristics
WIC participation during pregnancy ,.001 ,.001 ,.001 ,.001
No 62.1 82.0 (81.1–82.8) 33.8 (32.7–34.8) 53.5 (52.4–54.6) 46.9 (45.8–48.0)
Yes 37.9 71.5 (70.2–72.8) 28.3 (27.0–29.7) 62.8 (61.4–64.2) 35.2 (33.8–36.6)

Timing of prenatal care initiation ,.001 ,.001 .002 ,.001
First Trimester 86.2 79.4 (78.6–80.1) 32.9 (32.0–33.8) 56.5 (55.6–57.4) 43.9 (42.9–44.8)
Late or no prenatal care 13.8 70.2 (67.8–72.5) 24.8 (22.7–27.1) 60.7 (58.1–63.2) 33.4 (30.9–35.9)

Insurance coverage at delivery ,.001 ,.001 ,.001 ,.001
Private 54.7 83.9 (83.1–84.8) 35.0 (33.9–36.1) 52.5 (51.4–53.6) 48.3 (47.2–49.5)
Medicaid 41.7 71.5 (70.3–72.8) 28.1 (26.9–29.4) 63.2 (61.9–64.6) 34.3 (32.9–35.7)
Uninsured 3.6 66.8 (61.2–71.9) 26.6 (21.9–31.9) 56.1 (50.5–61.6) 40.9 (35.4–46.7)

Data are from Alaska, Arkansas, Colorado, Connecticut, Delaware, Illinois, Iowa, Louisiana, Maine, Maryland, Massachusetts, Michigan, Missouri, Nebraska, New Hampshire, New Jersey,
New Mexico, New York, Oklahoma, Pennsylvania, Rhode Island, Texas, Utah, Vermont, Virginia, Washington, West Virginia, Wisconsin, and Wyoming. CI, confidence interval; GED, general
equivalency diploma; —, not applicable.
a Defined as most often placing their infant to sleep on the back versus side, stomach, or combination.
b Defined as a composite of 5 items indicating how the infant usually slept in the past 2 wk: (1) alone in their own crib or bed (always or often versus sometimes, rarely, or never); (2) in
a crib, bassinet, or pack and play; (3) not in a standard bed; (4) not in a couch or armchair; and (5) not in car seat or swing (yes versus no).
c Defined as a composite of 2 items indicating that the infant usually slept in the past 2 wk: (1) alone in their own crib or bed (always or often versus sometimes, rarely, or never) and (2)
in the same room as their mothers (yes versus no).
d Defined as a composite of 3 items indicating that the infant usually slept in the past 2 wk without (1) blankets; (2) toys, cushions, or pillows; and (3) crib bumper pads (yes versus no).
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DISCUSSION
The findings from this 29-state
PRAMS analysis indicate that most
mothers place their infants to sleep

on their back (78.0%), whereas fewer
room share without bed-sharing
(57.1%), and less than half report
using separate approved sleep

surfaces (31.8%) and avoiding soft
bedding (42.4%). Common use of soft
bedding, including blankets, has been
previously documented9,15 and is

TABLE 3 Receipt of Health Care Provider Advice by Sociodemographic, Behavioral, and Health Care Characteristics, 29 States, PRAMS, 2016

Type of Advice Received From a Health Care Worker on Infant Sleep Practices

Received Advice to Place
Infant on Back to Sleep

(n = 33 291)

Received Advice to Place
Infant to Sleep in a Crib,
Bassinet, or Pack and
Play (n = 33 193)

Received Advice to Place
Infant’s Crib or Bed in

Mother’s Room
(n = 33 014)

Received Advice on
What Should and Should
Not Go in Bed With
Infants (n = 33 200)

Weighted %
(95% CI)

x2 P Weighted %
(95% CI)

x2 P Weighted %
(95% CI)

x2 P Weighted %
(95% CI)

x2 P

Total 92.6 (92.1–93.0) — 83.5 (82.8–84.2) — 48.8 (47.9–49.7) — 85.0 (84.3–85.6) —

Sociodemographic characteristics
Maternal age, y .023 .012 ,.001 ,.001
,20 89.4 (86.4–91.8) 86.6 (83.4–89.3) 56.1 (51.8–60.3) 88.1 (84.7–90.7)
20–24 91.6 (90.2–92.7) 84.3 (82.6–85.8) 52.6 (50.5–54.6) 88.2 (86.8–89.6)
25–29 92.8 (91.8–93.7) 84.0 (82.8–85.2) 48.7 (47.1–50.3) 85.7 (84.5–86.9)
30–34 93.4 (92.5–94.3) 83.4 (82.1–84.6) 46.5 (45.0–48.1) 83.8 (82.6–85.0)
$35 92.6 (91.4–93.6) 81.3 (79.6–82.9) 46.7 (44.7–48.7) 81.4 (79.7–82.9)

Maternal race and ethnicity ,.001 ,.001 ,.001 ,.001
Non-Hispanic white 94.7 (94.1–95.2) 85.0 (84.2–85.8) 44.3 (43.2–45.4) 85.0 (84.2–85.9)
Non-black 93.8 (92.4–95.0) 87.1 (85.1–88.9) 60.0 (57.6–62.3) 90.4 (88.7–91.8)
Hispanic 89.1 (87.6–90.4) 78.9 (77.1–80.6) 52.7 (50.7–54.8) 83.3 (81.7–84.9)
Non-Hispanic American Indian or Alaska Native 92.7 (90.9–94.2) 78.3 (74.9–81.3) 51.3 (47.0–55.5) 86.3 (83.4–88.8)
Non-Hispanic Asian or Pacific Islander 85.1 (82.3–87.5) 80.3 (77.6–82.7) 51.5 (48.1–55.0) 79.7 (76.8–82.4)
Non-Hispanic multiple races 93.3 (89.8–95.7) 85.7 (81.6–88.9) 44.5 (39.3–49.8) 84.6 (79.9–88.3)

Maternal education ,.001 ,.001 ,.001 .078
Less than high school 86.3 (84.3–88.1) 80.2 (77.9–82.3) 59.6 (57.0–62.1) 84.5 (82.5–86.3)
High school diploma or GED 90.5 (89.3–91.7) 82.0 (80.4–83.5) 49.9 (48.0–51.8) 84.7 (83.1–86.1)
Some college or associate’s degree 93.5 (92.6–94.4) 85.4 (84.1–86.5) 47.4 (45.7–49.0) 86.4 (85.1–87.5)
Bachelor’s degree or higher 95.5 (94.9–96.0) 84.4 (83.3–85.4) 45.3 (43.9–46.6) 84.4 (83.4–85.4)

Marital status .002 .005 ,.001 ,.001
Married 93.2 (92.6–93.8) 82.8 (81.9–83.6) 45.6 (44.6–46.7) 83.6 (82.8–84.4)
Unmarried 91.5 (90.6–92.3) 84.8 (83.7–85.8) 54.1 (52.7–55.6) 87.2 (86.2–88.2)

Gestational age at delivery, wk ,.001 ,.001 ,.001 ,.001
,34 95.3 (93.9–96.4) 91.1 (89.0–92.8) 59.4 (56.1–62.6) 94.2 (92.6–95.5)
34–36 94.8 (93.4–95.9) 87.1 (84.9–89.0) 53.5 (50.5–56.5) 87.4 (85.2–89.4)
$37 92.4 (91.8–92.9) 83.1 (82.4–83.8) 48.3 (47.3–49.2) 84.6 (83.9–85.3)

Behavioral characteristics
Current breastfeeding ,.001 .125 .090 .127
No 91.5 (90.6–92.2) 84.1 (83.1–85.1) 49.5 (48.2–50.8) 85.5 (84.5–86.4)
Yes 93.5 (92.9–94.1) 83.0 (82.1–83.9) 48.0 (46.8–49.2) 84.5 (83.6–85.3)

Current maternal smoking .850 ,.001 .854 .003
No 92.6 (92.0–93.1) 83.1 (82.3–83.8) 48.8 (47.9–49.8) 84.7 (84.0–85.4)
Yes 92.7 (91.2–94.0) 87.0 (85.1–88.7) 48.6 (46.0–51.2) 87.5 (85.7–89.1)

Health care characteristics
WIC participation during pregnancy ,.001 .027 ,.001 ,.001
No 93.5 (92.8–94.0) 82.9 (82.1–83.8) 44.4 (43.3–45.5) 84.0 (83.1–84.8)
Yes 91.2 (90.3–92.0) 84.5 (83.4–85.6) 56.1 (54.6–57.5) 86.6 (85.5–87.6)

Timing of prenatal care initiation ,.001 ,.001 .004 .002
First trimester 93.4 (92.8–93.8) 84.2 (83.5–84.9) 48.1 (47.2–49.1) 85.5 (84.8–86.1)
Late or no prenatal care 88.0 (86.1–89.7) 79.3 (77.0–81.4) 52.2 (49.6–54.8) 82.0 (79.8–84.0)

Insurance coverage at delivery
Private 95.1 (94.5–95.5) ,.001 84.6 (83.7–85.4) ,.001 43.9 (42.8–45.0) ,.001 84.7 (83.8–85.5) ,.001
Medicaid 90.4 (89.4–91.2) 83.4 (82.2–84.5) 54.8 (53.4–56.2) 85.9 (84.9–86.9)
Uninsured 81.4 (76.7–85.4) 64.5 (58.9–69.8) 49.5 (43.9–55.0) 74.2 (69.0–78.8)

Data are from Alaska, Arkansas, Colorado, Connecticut, Delaware, Illinois, Iowa, Louisiana, Maine, Maryland, Massachusetts, Michigan, Missouri, Nebraska, New Hampshire, New Jersey,
New Mexico, New York, Oklahoma, Pennsylvania, Rhode Island, Texas, Utah, Vermont, Virginia, Washington, West Virginia, Wisconsin, and Wyoming. CI, confidence interval; GED, general
equivalency diploma; —, not applicable.
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TABLE 4 Adjusted Associations With Usual Safe Infant Sleep Practices, 29 States, PRAMS, 2016

Usual Safe Infant Sleep Practice

Back Sleep Positiona

(n = 30 358)
Separate Approved Sleep
Surfaceb (n = 29 191)

Room-Sharing Without Bed-
Sharingc (n = 29 841)

No Soft Objects or Loose
Beddingd (n = 29 259)

Adjusted
Prevalence

aPR
(95% CI)

Adjusted
Prevalence

aPR
(95% CI)

Adjusted
Prevalence

aPR
(95% CI)

Adjusted
Prevalence

aPR
(95% CI)

Sociodemographic
characteristics
Maternal age, y
,20 76.0 0.98 (0.93–1.03) 28.3 0.85 (0.72–1.00) 56.2 0.98 (0.89–1.07) 27.3 0.66 (0.55–0.78)
20–24 74.5 0.96 (0.93–0.99) 27.9 0.84 (0.77–0.92) 53.6 0.93 (0.89–0.98) 36.2 0.87 (0.80–0.93)
25–29 77.8 Reference 33.2 Reference 57.5 Reference 41.7 Reference
30–34 81.7 1.05 (1.03–1.08) 33.7 1.02 (0.95–1.09) 57.2 0.99 (0.95–1.04) 46.3 1.11 (1.05–1.17)
$35 80.7 1.04 (1.01–1.07) 31.8 0.96 (0.89–1.04) 59.3 1.03 (0.98–1.08) 46.9 1.12 (1.06–1.20)

Maternal race and ethnicity
Non-Hispanic white 81.5 Reference 34.0 Reference 56.4 Reference 43.2 Reference
Non-Hispanic black 67.0 0.82 (0.79–0.86) 28.7 0.85 (0.77–0.93) 52.2 0.93 (0.87–0.98) 42.5 0.99 (0.92–1.06)
Hispanic 80.0 0.98 (0.96–1.01) 32.1 0.94 (0.87–1.03) 61.8 1.10 (1.05–1.15) 44.5 1.03 (0.97–1.10)
Non-Hispanic American

Indian or Alaska
Native

85.3 1.05 (1.01–1.08) 27.1 0.80 (0.68–0.93) 51.5 0.91 (0.83–1.01) 39.2 0.91 (0.80–1.03)

Non-Hispanic Asian or
Pacific Islander

73.6 0.90 (0.86–0.95) 19.7 0.58 (0.50–0.67) 55.2 0.98 (0.91–1.05) 27.1 0.63 (0.56–0.70)

Non-Hispanic multiple
races

79.3 0.97 (0.92–1.03) 26.1 0.77 (0.62–0.95) 56.5 1.00 (0.90–1.11) 41.8 0.97 (0.84–1.11)

Maternal education
Less than high school 76.0 0.92 (0.88–0.95) 32.5 0.94 (0.84–1.05) 59.8 1.11 (1.03–1.19) 48.4 1.00 (0.92–1.09)
High school diploma or

GED
77.0 0.93 (0.90–0.96) 30.4 0.88 (0.80–0.96) 60.7 1.12 (1.06–1.18) 36.2 0.75 (0.69–0.81)

Some college or
associate’s degree

76.5 0.92 (0.90–0.95) 29.2 0.84 (0.78–0.91) 56.5 1.04 (1.00–1.09) 36.5 0.75 (0.71–0.80)

Bachelor’s degree or
higher

82.9 Reference 34.6 Reference 54.1 Reference 48.4 Reference

Marital status
Married 79.2 Reference 33.0 Reference 57.9 Reference 43.8 Reference
Unmarried 77.8 0.98 (0.96–1.01) 29.9 0.90 (0.84–0.97) 55.2 0.95 (0.91–0.99) 39.7 0.90 (0.85–0.96)

Gestational age at delivery,
wk
,34 79.2 1.01 (0.97–1.04) 34.5 1.09 (0.98–1.20) 64.7 1.14 (1.08–1.21) 45.7 1.08 (1.00–1.17)
34–36 77.9 0.99 (0.96–1.02) 33.2 1.04 (0.95–1.15) 59.5 1.05 (0.99–1.11) 42.2 1.00 (0.93–1.07)
371 78.6 Reference 31.8 Reference 56.6 Reference 42.3 Reference

Behavioral characteristics
Current breastfeeding
No 79.1 Reference 36.4 Reference 59.6 Reference 41.3 Reference
Yes 78.0 0.99 (0.97–1.01) 28.3 0.78 (0.73–0.82) 54.7 0.92 (0.89–0.95) 43.2 1.05 (1.00–1.10)

Current maternal smoking
No 78.5 Reference 32.8 Reference 57.0 Reference 43.0 Reference
Yes 79.1 1.01 (0.98–1.04) 25.3 0.77 (0.70–0.86) 56.6 0.99 (0.94–1.05) 37.2 0.87 (0.80–0.94)

Health care characteristics
WIC participation during

pregnancy
No 79.2 Reference 32.3 Reference 56.0 Reference 42.8 Reference
Yes 77.7 0.98 (0.96–1.01) 31.3 0.97 (0.90–1.04) 58.7 1.05 (1.00–1.10) 41.5 0.97 (0.91–1.03)

Timing of prenatal care
initiation
First trimester 78.8 Reference 32.4 Reference 56.9 Reference 42.9 Reference
Late or no prenatal care 77.3 0.98 (0.95–1.01) 28.7 0.89 (0.81–0.97) 57.5 1.01 (0.96–1.07) 39.0 0.91 (0.85–0.98)

Insurance coverage at
delivery
Private 80.0 Reference 32.8 Reference 54.5 Reference 43.4 Reference
Medicaid 77.7 0.97 (0.95–1.00) 30.7 0.94 (0.87–1.01) 60.5 1.11 (1.06–1.16) 40.8 0.94 (0.88–1.00)
Uninsured 72.3 0.90 (0.84–0.97) 30.1 0.92 (0.76–1.11) 55.5 1.02 (0.91–1.14) 42.4 0.98 (0.84–1.13)
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frequently reported among SIDS and
accidental suffocation and
strangulation in bed cases.24,25

Although only 9% of mothers
reported their infant usually slept on
a couch or armchair, consistent with
previous estimates,19 this practice is
associated with a highly elevated risk
of SIDS and suffocation (eg, wedging,
entrapment, and overlay), especially
when surface sharing with another
person.20,25,26

Although the Safe Infant Sleep Study
of Attitudes and Factors Effecting
Infant Care Practices (SAFE), the most
recent national study, assessed both
bed-sharing and usual sleep surface
(eg, crib, bassinet, adult bed, car seat,
sofa),19 we developed a composite
measure to assess usual use of
a separate approved (crib, bassinet,
or pack and play) sleep surface. Our

estimate from the component of usual
(“always or often”) sleep on
a separate sleep surface (74.4%;
“always”: 55.7%, “often”: 18.7%) was
comparable to the not usually bed-
sharing estimate from SAFE (79.3%).
Although nearly 90% of mothers
reported their infant usually slept in
a crib, bassinet, or pack and play, only
about one-third reported it as a sole
usual sleep surface, which may
represent an underacknowledged
risk. Our estimates for usual back
sleep position (78.0%) and room-
sharing without bed-sharing (57.1%)
were comparable to SAFE estimates
(77.3%10 and 65.5%,19 respectively).

Both NISP6,8,14,15 and SAFE10,19

lacked sufficient sample size to
examine all major racial and ethnic
groups. We found that non-Hispanic
black mothers were least likely to

report back sleep position and also
had lower prevalence of using
separate approved sleep surfaces and
avoiding soft bedding compared with
non-Hispanic white mothers. Non-
Hispanic American Indian or Alaska
Native mothers were least likely to
avoid soft bedding, had lower use of
separate approved sleep surfaces, and
had doubled prevalence of couch or
arm chair sleeping compared with
non-Hispanic white mothers. Both
racial and ethnic groups have SUID
rates twice as high as non-Hispanic
white mothers.27 However, non-
Hispanic Asian or Pacific Islander
mothers had the lowest prevalence of
using separate approved sleep
surfaces and were less likely to report
back sleep position and avoiding soft
bedding yet have SUID rates less than
half of non-Hispanic white mothers.27

TABLE 4 Continued

Usual Safe Infant Sleep Practice

Back Sleep Positiona

(n = 30 358)
Separate Approved Sleep
Surfaceb (n = 29 191)

Room-Sharing Without Bed-
Sharingc (n = 29 841)

No Soft Objects or Loose
Beddingd (n = 29 259)

Adjusted
Prevalence

aPR
(95% CI)

Adjusted
Prevalence

aPR
(95% CI)

Adjusted
Prevalence

aPR
(95% CI)

Adjusted
Prevalence

aPR
(95% CI)

Received advice to place
infant on back to sleep
No 62.6 Reference — — — — — —

Yes 79.9 1.28 (1.21–1.35) — — — — — —

Received advice to place
infant to sleep in a crib,
bassinet, or pack and
play
No — — 27.0 Reference — — — —

Yes — — 32.9 1.22 (1.12–1.32) — — — —

Received advice to place
infant’s crib or bed in
mother’s room
No — — — — 53.8 Reference — —

Yes — — — — 60.3 1.12 (1.09–1.16) — —

Received advice on what
should and should not go
in bed with infants
No — — — — — — 37.3 Reference
Yes — — — — — — 43.3 1.16 (1.08–1.24)

All models are adjusted for PRAMS state. Data are from Alaska, Arkansas, Colorado, Connecticut, Delaware, Illinois, Iowa, Louisiana, Maine, Maryland, Massachusetts, Michigan, Missouri,
Nebraska, New Hampshire, New Jersey, New Mexico, New York, Oklahoma, Pennsylvania, Rhode Island, Texas, Utah, Vermont, Virginia, Washington, West Virginia, Wisconsin, and Wyoming.
aPR, adjusted prevalence ratio; CI, confidence interval; GED, general equivalency diploma; —, not applicable.
a Defined as most often placing their infant to sleep on the back versus side, stomach, or combination.
b Defined as a composite of 5 items indicating how the infant usually slept in the past 2 wk: (1) alone in their own crib or bed (always or often versus sometimes, rarely, or never); (2) in
a crib, bassinet, or pack and play; (3) not in a standard bed; (4) not on a couch or armchair; and (5) not in car seat or swing (yes versus no).
c Defined as a composite of 2 items indicating that the infant usually slept in the past 2 wk: (1) alone in their own crib or bed (always or often versus sometimes, rarely, or never) and (2)
in the same room as their mothers (yes versus no).
c Defined as a composite of 3 items indicating that the infant usually slept in the past 2 wk without (1) blankets; (2) toys, cushions, or pillows; and (3) crib bumper pads (yes versus no).
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This paradox may arise from
differences in other risk and
protective factors,28 such as lower
smoking22,29 and higher
breastfeeding30,31 rates. Although
adjustment mitigated many racial
and ethnic disparities, crude
prevalence may be more
informative in identifying a need
for culturally appropriate and
focused programmatic
efforts.

Although breastfeeding reduces SIDS
risk,20,32 breastfeeding was
associated with lower rates of room-
sharing without bed-sharing and
using separate approved sleep
surfaces, consistent with other
literature.9,19–21 The AAP recognizes

women may fall asleep when
breastfeeding20 and recommends that
if mothers fall asleep while feeding on
the same surface, they should return
the infant to a separate sleep surface
as soon as they awaken. Smith et al19

found that receiving advice from
multiple sources, such as family
members and health care providers,
improved room-sharing without bed-
sharing without negatively affecting
breastfeeding rates. By contrast,
smoking is a SIDS risk factor, and risk
is particularly pronounced when
combined with bed-sharing.20,33,34

Current smoking was associated with
lower rates of using separate
approved sleep surfaces and avoiding
soft bedding even after adjustment
for demographic characteristics,

suggesting a need for enhanced
counseling among women with
smoking histories.

Reported receipt of provider advice
was associated with increased
prevalence of each corresponding
safe sleep practice. Yet, 15% of
mothers reported not receiving
advice to use a separate sleep surface
and avoid soft bedding, whereas over
half reported not receiving advice to
room share without bed-sharing.
Before 2005, the AAP recommended
room-sharing only as an alternative
to bed-sharing, which may explain
lower rates of provider advice.
However, previous studies have
reported lower estimates of provider
advice for other safe sleep

FIGURE 1
Usual safe infant sleep practice prevalence by state, PRAMS, 2016. A, Back sleep position. B, Separate approved sleep surface. C, Room-sharing without
bed-sharing. D, No soft objects or loose bedding.
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practices,8,10,14,17,35 indicating
a general need to improve messaging
beyond room-sharing without bed-
sharing. A previous national survey of
pediatricians and family physicians
also corroborates improvement
opportunities in provider knowledge
and practice regarding safe sleep
recommendations.36 Several HRSA-
funded initiatives37,38 and the
National Institutes of Health–funded
Safe to Sleep campaign7 include
provider training modules that
integrate effective behavior change
methods, such as motivational
interviewing. New mobile health
message interventions,39 clinical
decision support tools,40–42 and
quality improvement initiatives,43–46

including CDC-funded perinatal
quality collaborative initiatives,47 also
show promise to improve safe sleep
practices.

State-level differences in safe sleep
practices spanned ∼20 to 25
percentage points and did not
substantially change after adjustment
to promote comparability across
demographic, behavioral, and health
care characteristics. The average
change across outcomes, before and
after adjustment, was ,1 percentage
point. This suggests state-level
differences in sleep practices are not
heavily influenced by
sociodemographic characteristics and
reflect state or regional norms as well
as the impact of programmatic
efforts, such as the Collaborative
Innovation and Improvement
Network to reduce infant
mortality.48,49 In future analyses,
researchers could explore the range
of risk and protective factors that may
explain state-level SUID variation.

Although this analysis offers a recent,
population-based assessment of safe
sleep practices and provider advice,
the analysis was limited to 29 states
and lacks representation from
southeastern states, which have some
of the highest SUID rates in the
nation.4,50 Thus, our 29-state range in
safe sleep practices may be narrower
than the total US state range.
Additionally, our estimates of usual
practice do not represent consistent
adherence to AAP recommendations.
Although we compared “always”
versus “always or often” sleeping
separately, it is unclear whether
“often” responses reflected bed-
sharing with a sleeping parent versus
incidental infant sleep while feeding
or bonding with an awake adult. Bed-
sharing was not specifically assessed
either in the measurement of the
outcome or provider advice. Similarly,
our measure of separate approved
sleep surface did not distinguish
between intentional versus incidental
sleep in a car seat or swing. For
example, infants may fall asleep
during usual commuting without
being intentionally placed to sleep in
a car seat. Our estimate of separate
approved sleep surface increases
from 31.8% to 56.2% if usual sleep in
a car seat or swing is excluded.
Further, cribs, bassinets, and pack and
plays were presumed “approved” but
may not meet safety standards.

CONCLUSIONS

The safest place for infants to sleep is
on their backs, on separate, firm sleep
surfaces without any soft bedding
and in the same room as caregivers.3

Safe sleep practices, especially those

other than back sleep position, are
suboptimal, with demographic and
state-level differences indicating
improvement opportunities. Provider
advice is an important, modifiable
factor to improve safe sleep practice.
Expanded efforts to reach population
groups with multiple overlapping
SUID risks, such as smoking, soft
bedding, and shared sleep surfaces,
are needed. Ongoing collection and
analysis of PRAMS and other data are
essential to inform and evaluate both
national and state-specific efforts.

ACKNOWLEDGMENT

We thank the PRAMS Working Group
for coordinating collection of the data
used in this analysis.

ABBREVIATIONS

AAP: American Academy of
Pediatrics

CDC: Centers for Disease Control
and Prevention

HRSA: Health Resources and
Services Administration

NISP: National Infant Sleep
Position

PRAMS: Pregnancy Risk Assessment
Monitoring System

SAFE: Safe Infant Sleep Study of
Attitudes and Factors
Effecting Infant Care
Practices

SIDS: sudden infant death
syndrome

SUID: sudden unexpected
infantdeath

WIC: Special Supplemental Nutrition
Program for Women, Infants,
and Children

Dr Koso-Thomas, and Ms D’Angelo contributed to the study design and reviewed and revised the manuscript; Dr Shapiro-Mendoza contributed to the study design,

analysis, and interpretation and critically revised the manuscript for important intellectual content; and all authors approved the final manuscript as submitted

and agree to be accountable for all aspects of the work.

DOI: https://doi.org/10.1542/peds.2019-1286

Accepted for publication Aug 6, 2019

10 HIRAI et al
 at Raffaella Galli on February 5, 2020www.aappublications.org/newsDownloaded from 

https://doi.org/10.1542/peds.2019-1286


Address correspondence to Ashley H. Hirai, PhD, Maternal and Child Health Bureau, Health Resources and Services Administration, 5600 Fishers Lane, Rockville, MD

20857. E-mail: ahirai@hrsa.gov

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2019 by the American Academy of Pediatrics

FINANCIAL DISCLOSURE: The authors have indicated they have no financial relationships relevant to this article to disclose.

FUNDING: No external funding.

POTENTIAL CONFLICT OF INTEREST: The authors have indicated they have no potential conflicts of interest to disclose.

COMPANION PAPER: A companion to the article can be found online at www.pediatrics.org/cgi/doi/10.1542/peds.2019-2310.

REFERENCES

1. US Department of Health and Human
Services, Health Resources and
Services Administration, Maternal and
Child Health Bureau. Child Health USA,
2014. Rockville, MD: U.S. Department of
Health and Human Services; 2014

2. Matthews TJ, MacDorman MF, Thoma
ME. Infant mortality statistics from the
2013 period linked birth/infant death
data set. Natl Vital Stat Rep. 2015;64(9):
1–30

3. Moon RY; Task Force On Sudden Infant
Death Syndrome. SIDS and other sleep-
related infant deaths: evidence base for
2016 updated recommendations for
a safe infant sleeping environment.
Pediatrics. 2016;138(5):e20162940

4. Erck Lambert AB, Parks SE, Shapiro-
Mendoza CK. National and state trends
in sudden unexpected infant death:
1990-2015. Pediatrics. 2018;141(3):
e20173519

5. American Academy of Pediatrics AAP
task force on infant positioning and
SIDS: positioning and SIDS [published
correction for Pediatrics. 1992;90(2 pt
1):264]. Pediatrics. 1992;89(6, pt 1):
1120–1126

6. Willinger M, Hoffman HJ, Wu KT, et al.
Factors associated with the transition
to nonprone sleep positions of infants
in the United States: the National Infant
Sleep Position Study. JAMA. 1998;280(4):
329–335

7. National Institute of Child Health and
Human Development. Safe to sleep
public education campaign. Available
at: https://safetosleep.nichd.nih.gov/.
Accessed December 27, 2018

8. Colson ER, Rybin D, Smith LA, et al.
Trends and factors associated with
infant sleeping position: the national
infant sleep position study, 1993-2007.

Arch Pediatr Adolesc Med. 2009;163(12):
1122–1128

9. Bombard JM, Kortsmit K, Warner L,
et al. Vital signs: trends and disparities
in infant safe sleep practices - United
States, 2009-2015. MMWR Morb Mortal
Wkly Rep. 2018;67(1):39–46

10. Colson ER, Geller NL, Heeren T, Corwin
MJ. Factors associated with choice of
infant sleep position. Pediatrics. 2017;
140(3):e20170596

11. Moon RY; Task Force on Sudden Infant
Death Syndrome. SIDS and other sleep-
related infant deaths: expansion of
recommendations for a safe infant
sleeping environment. Pediatrics. 2011;
128(5). Available at: www.pediatrics.
org/cgi/content/full/128/5/e1341

12. American Academy of Pediatrics task
force on infant positioning and SIDS.
Positioning and sudden infant death
syndrome (SIDS): update. Pediatrics.
1996;98(6, pt 1):1216–1218

13. American Academy of Pediatrics task
force on infant Sleep Position and
Sudden Infant Death Syndrome.
Changing concepts of sudden infant
death syndrome: implications for infant
sleeping environment and sleep
position. Pediatrics. 2000;105(3, pt 1):
650–656

14. Colson ER, Willinger M, Rybin D, et al.
Trends and factors associated with
infant bed sharing, 1993-2010: the
National Infant Sleep Position Study.
JAMA Pediatr. 2013;167(11):1032–1037

15. Shapiro-Mendoza CK, Colson ER,
Willinger M, et al. Trends in infant
bedding use: National Infant Sleep
Position study, 1993-2010. Pediatrics.
2015;135(1):10–17

16. Health Resources and Services
Administration. Title V Maternal and

Child Health Services Block Grant to
States Program: Appendix of
Supporting Documents. Rockville, MD:
U.S. Department of Health and Human
Services; 2017

17. Von Kohorn I, Corwin MJ, Rybin DV, et al.
Influence of prior advice and beliefs of
mothers on infant sleep position. Arch
Pediatr Adolesc Med. 2010;164(4):
363–369

18. Shulman HB, D’Angelo DV, Harrison L,
Smith RA, Warner L. The pregnancy risk
assessment monitoring system
(PRAMS): overview of design and
methodology. Am J Public Health. 2018;
108(10):1305–1313

19. Smith LA, Geller NL, Kellams AL, et al.
Infant sleep location and breastfeeding
practices in the United States, 2011-
2014. Acad Pediatr. 2016;16(6):540–549

20. Moon RY; Task Force on Sudden Infant
Death Syndrome. SIDS and other sleep-
related infant deaths: evidence base for
2016 updated recommendations for
a safe infant sleeping environment.
Pediatrics. 2016;138(5):e20162940

21. Huang Y, Hauck FR, Signore C, et al.
Influence of bedsharing activity on
breastfeeding duration among US
mothers. JAMA Pediatr. 2013;167(11):
1038–1044

22. Lahr MB, Rosenberg KD, Lapidus JA.
Maternal-infant bedsharing: risk
factors for bedsharing in a population-
based survey of new mothers and
implications for SIDS risk reduction.
Matern Child Health J. 2007;11(3):
277–286

23. Bieler GS, Brown GG, Williams RL,
Brogan DJ. Estimating model-adjusted
risks, risk differences, and risk ratios
from complex survey data. Am
J Epidemiol. 2010;171(5):618–623

PEDIATRICS Volume 144, number 5, November 2019 11
 at Raffaella Galli on February 5, 2020www.aappublications.org/newsDownloaded from 

mailto:ahirai@hrsa.gov
https://safetosleep.nichd.nih.gov/
http://www.pediatrics.org/cgi/content/FUll/128/5/e1341
http://www.pediatrics.org/cgi/content/FUll/128/5/e1341


24. Shapiro-Mendoza CK, Camperlengo L,
Ludvigsen R, et al. Classification system
for the Sudden Unexpected Infant Death
Case Registry and its application.
Pediatrics. 2014;134(1). Available at:
www.pediatrics.org/cgi/content/
full/134/1/e210

25. Erck Lambert AB, Parks SE, Cottengim C,
et al. Sleep-related infant suffocation
deaths attributable to soft bedding,
overlay, and wedging. Pediatrics. 2019;
143(5):e20183408

26. Rechtman LR, Colvin JD, Blair PS, Moon
RY. Sofas and infant mortality.
Pediatrics. 2014;134(5). Available at:
www.pediatrics.org/cgi/content/
full/134/5/e1293

27. Parks SE, Erck Lambert AB, Shapiro-
Mendoza CK. Racial and ethnic trends in
sudden unexpected infant deaths:
United States, 1995-2013. Pediatrics.
2017;139(6):e20163844

28. Hauck FR, Tanabe KO. Beyond “back to
sleep”: ways to further reduce the risk
of sudden infant death syndrome.
Pediatr Ann. 2017;46(8):e284–e290

29. Tong VT, Dietz PM, Morrow B, et al;
Centers for Disease Control and
Prevention (CDC). Trends in smoking
before, during, and after
pregnancy–Pregnancy Risk Assessment
Monitoring System, United States, 40
sites, 2000-2010. MMWR Surveill Summ.
2013;62(6):1–19

30. Centers for Disease Control and
Prevention (CDC). Racial and ethnic
differences in breastfeeding initiation
and duration, by state - National
Immunization Survey, United States,
2004-2008. MMWR Morb Mortal Wkly
Rep. 2010;59(11):327–334

31. Centers for Disease Control and
Prevention. National immunization
survey: breastfeeding rates. Available
at: https://www.cdc.gov/breastfeeding/
data/nis_data/results.html. Accessed
December 28, 2018

32. Thompson JMD, Tanabe K, Moon RY,
et al. Duration of breastfeeding and risk
of SIDS: an individual participant data
meta-analysis. Pediatrics. 2017;140(5):
e20171324

33. Blair PS, Sidebotham P, Pease A,
Fleming PJ. Bed-sharing in the absence
of hazardous circumstances: is there
a risk of sudden infant death

syndrome? An analysis from two case-
control studies conducted in the UK.
PLoS One. 2014;9(9):e107799

34. Carpenter R, McGarvey C, Mitchell EA,
et al. Bed sharing when parents do not
smoke: is there a risk of SIDS? An
individual level analysis of five major
case-control studies. BMJ Open. 2013;
3(5):e002299

35. Eisenberg SR, Bair-Merritt MH, Colson
ER, et al. Maternal report of advice
received for infant care. Pediatrics.
2015;136(2). Available at: www.
pediatrics.org/cgi/content/full/136/2/
e315

36. Moon RY, Kington M, Oden R, Iglesias J,
Hauck FR. Physician recommendations
regarding SIDS risk reduction:
a national survey of pediatricians and
family physicians. Clin Pediatr (Phila).
2007;46(9):791–800

37. Bronheim S. Building on Campaigns
With Conversations: An Individualized
Approach to Helping Families Embrace
Safe Sleep and Breastfeeding.
Washington, DC: National Center for
Education in Maternal and Child Health.
Available at: https://www.ncemch.org/
learning/building/. Accessed December
28, 2018

38. National Institute for Children’s Health
Quality. National action partnership to
promote safe sleep improvement and
innovation network (NAPPSS-IIN).
Available at: https://www.nichq.org/
project/national-action-partnership-
promote-safe-sleep-improvement-and-
innovation-network-nappss. Accessed
December 28, 2018

39. Moon RY, Hauck FR, Colson ER, et al. The
effect of nursing quality improvement
and mobile health interventions on
infant sleep practices: a randomized
clinical trial. JAMA. 2017;318(4):351–359

40. Carroll AE, Bauer NS, Dugan TM, et al.
Use of a computerized decision aid for
developmental surveillance and
screening: a randomized clinical trial.
JAMA Pediatr. 2014;168(9):815–821

41. Lehmann CU; Council on Clinical
Information Technology. Pediatric
aspects of inpatient health information
technology systems. Pediatrics. 2015;
135(3). Available at: www.pediatrics.
org/cgi/content/full/135/3/e756

42. Mahoney P, Solomon BS, McDonald EM,
Shields WC, Gielen AC. Disclosure of
infant unsafe sleep practices by African
American mothers in primary care
settings [published online ahead of
print July 1, 2019]. JAMA Pediatr. doi:
10.1001/jamapediatrics.2019.1687

43. Hwang SS, Melvin P, Diop H, et al.
Implementation of safe sleep practices
in Massachusetts NICUs: a state-wide QI
collaborative. J Perinatol. 2018;38(5):
593–599

44. Hwang SS, O’Sullivan A, Fitzgerald E,
et al. Implementation of safe sleep
practices in the neonatal intensive care
unit. J Perinatol. 2015;35(10):862–866

45. Kellams A, Parker MG, Geller NL, et al.
TodaysBaby quality improvement: safe
sleep teaching and role modeling in 8
US maternity units. Pediatrics. 2017;
140(5):e20171816

46. Macklin JR, Gittelman MA, Denny SA,
Southworth H, Arnold MW. The EASE
quality improvement project: improving
safe sleep practices in Ohio children’s
hospitals. Pediatrics. 2016;138(4):
e20154267

47. Henderson ZT, Ernst K, Simpson KR,
et al; The National Network of State
Perinatal Quality Collaboratives. The
national network of state perinatal
quality collaboratives: a growing
movement to improve maternal and
infant health. J Womens Health
(Larchmt). 2018;27(3):221–226

48. Hirai AH, Sappenfield WM, Ghandour
RM, et al. The collaborative
improvement and innovation network
(CoIIN) to reduce infant mortality: an
outcome evaluation from the US South,
2011 to 2014. Am J Public Health. 2018;
108(6):815–821

49. National Institute for Children’s Health
Quality. Safe sleep collaborative
improvement and innovation network
(CoIIN) to reduce infant mortality.
Available at: https://www.nichq.org/
project/safe-sleep-collaborative-
improvement-and-innovation-network-
coiin-reduce-infant-mortality. Accessed
December 28, 2018

50. Hirai AH, Sappenfield WM, Kogan MD,
et al. Contributors to excess infant
mortality in the U.S. South. Am J Prev
Med. 2014;46(3):219–227

12 HIRAI et al
 at Raffaella Galli on February 5, 2020www.aappublications.org/newsDownloaded from 

http://www.pediatrics.org/cgi/content/FUll/134/1/e210
http://www.pediatrics.org/cgi/content/FUll/134/1/e210
http://www.pediatrics.org/cgi/content/FUll/134/5/e1293
http://www.pediatrics.org/cgi/content/FUll/134/5/e1293
https://www.cdc.gov/breastfeeding/data/nis_data/results.html
https://www.cdc.gov/breastfeeding/data/nis_data/results.html
http://www.pediatrics.org/cgi/content/FUll/136/2/e315
http://www.pediatrics.org/cgi/content/FUll/136/2/e315
http://www.pediatrics.org/cgi/content/FUll/136/2/e315
https://www.ncemch.org/learning/building/
https://www.ncemch.org/learning/building/
https://www.nichq.org/project/national-action-partnership-promote-safe-sleep-improvement-and-innovation-network-nappss
https://www.nichq.org/project/national-action-partnership-promote-safe-sleep-improvement-and-innovation-network-nappss
https://www.nichq.org/project/national-action-partnership-promote-safe-sleep-improvement-and-innovation-network-nappss
https://www.nichq.org/project/national-action-partnership-promote-safe-sleep-improvement-and-innovation-network-nappss
http://www.pediatrics.org/cgi/content/FUll/135/3/e756
http://www.pediatrics.org/cgi/content/FUll/135/3/e756
https://www.nichq.org/project/safe-sleep-collaborative-improvement-and-innovation-network-coiin-reduce-infant-mortality
https://www.nichq.org/project/safe-sleep-collaborative-improvement-and-innovation-network-coiin-reduce-infant-mortality
https://www.nichq.org/project/safe-sleep-collaborative-improvement-and-innovation-network-coiin-reduce-infant-mortality
https://www.nichq.org/project/safe-sleep-collaborative-improvement-and-innovation-network-coiin-reduce-infant-mortality


DOI: 10.1542/peds.2019-1286 originally published online October 21, 2019; 
2019;144;Pediatrics 

Carrie K. Shapiro-Mendoza
Sharyn E. Parks, Maureen Perkins, Marion Koso-Thomas, Denise V. D'Angelo and 

Ashley H. Hirai, Katherine Kortsmit, Lorena Kaplan, Erin Reiney, Lee Warner,
Prevalence and Factors Associated With Safe Infant Sleep Practices

Services
Updated Information &

http://pediatrics.aappublications.org/content/144/5/e20191286
including high resolution figures, can be found at: 

References
http://pediatrics.aappublications.org/content/144/5/e20191286#BIBL
This article cites 38 articles, 12 of which you can access for free at: 

Subspecialty Collections

http://www.aappublications.org/cgi/collection/sids_sub
SIDS
sub
http://www.aappublications.org/cgi/collection/fetus:newborn_infant_
Fetus/Newborn Infant
following collection(s): 
This article, along with others on similar topics, appears in the

Permissions & Licensing

http://www.aappublications.org/site/misc/Permissions.xhtml
in its entirety can be found online at: 
Information about reproducing this article in parts (figures, tables) or

Reprints
http://www.aappublications.org/site/misc/reprints.xhtml
Information about ordering reprints can be found online: 

 at Raffaella Galli on February 5, 2020www.aappublications.org/newsDownloaded from 

http://http://pediatrics.aappublications.org/content/144/5/e20191286
http://pediatrics.aappublications.org/content/144/5/e20191286#BIBL
http://www.aappublications.org/cgi/collection/fetus:newborn_infant_sub
http://www.aappublications.org/cgi/collection/fetus:newborn_infant_sub
http://www.aappublications.org/cgi/collection/sids_sub
http://www.aappublications.org/site/misc/Permissions.xhtml
http://www.aappublications.org/site/misc/reprints.xhtml


DOI: 10.1542/peds.2019-1286 originally published online October 21, 2019; 
2019;144;Pediatrics 

Carrie K. Shapiro-Mendoza
Sharyn E. Parks, Maureen Perkins, Marion Koso-Thomas, Denise V. D'Angelo and 

Ashley H. Hirai, Katherine Kortsmit, Lorena Kaplan, Erin Reiney, Lee Warner,
Prevalence and Factors Associated With Safe Infant Sleep Practices

 http://pediatrics.aappublications.org/content/144/5/e20191286
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

http://pediatrics.aappublications.org/content/suppl/2019/10/17/peds.2019-1286.DCSupplemental
Data Supplement at: 

ISSN: 1073-0397. 
60007. Copyright © 2019 by the American Academy of Pediatrics. All rights reserved. Print 
the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by 
Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it

 at Raffaella Galli on February 5, 2020www.aappublications.org/newsDownloaded from 

http://pediatrics.aappublications.org/content/144/5/e20191286
http://pediatrics.aappublications.org/content/suppl/2019/10/17/peds.2019-1286.DCSupplemental

