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abstract
BACKGROUND: Despite improved education on safe sleep, infants are
still exposed to multiple risks for sudden infant death syndrome (SIDS).
Variability among health care providers continues to exist regarding
knowledge of risk factors and the provision of education to caregivers.
OBJECTIVE: To enhance the content and delivery of SIDS risk-reduction
initiatives by physicians and other health care providers and to provide
them with a context for evaluating their discussions of risks and compensatory strategies, we sought to raise awareness of the frequency of risk
factors in SIDS cases, patterns of co-occurrence, associations between
modiﬁable and nonmodiﬁable risks, and the rarity of cases without risk.
DESIGN AND METHODS: In a population-based retrospective review of
244 (97%) New Jersey SIDS cases (1996 –2000), we assessed the frequencies and co-occurrences of modiﬁable (maternal and paternal
smoking, nonsupine sleep or prone status at discovery, bed-sharing, or
scene risks) and nonmodiﬁable (upper respiratory infection or ⬍37
weeks’ gestational age) risks.
RESULTS: Nonsupine sleep occurred in 70.4% of cases with data on
position (159 of 226). Thirteen cases were of infants who were discovered prone, with an increased positional risk to 76.1%, in which 87%
contained additional risks. Maternal smoking occurred in 42.6% (92 of
216) of the cases with data on this risk, and 98% among those cases
had additional risks. At least 1 risk was found in 96% of the cases, and 78%
had 2 to 7 risks. Of the 9 of 244 risk-free cases (3.7%), 7 lacked data on 2 to
5 risks per case. On the basis of the complete data, only 2 (0.8%) of all 244
cases were risk free. When nonmodiﬁable risks were excluded, 5.3% of the
cases met this deﬁnition.
CONCLUSIONS: Risk-free and single-risk SIDS cases are rare, and most
contain multiple risks. Parent education should be comprehensive and
address compensatory strategies for nonmodiﬁable risks. Pediatrics
2010;125:447–453
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Despite improved education on safe
sleep practices,1–5 living infants are
still exposed to multiple risks that are
associated with sudden infant death
syndrome (SIDS).6–9 Variability among
health care providers continues to be
found with respect to the knowledge of
risks and the provision of education to
parents and other caregivers.10–13
Growing demands for preventive health
counseling during ofﬁce visits,14 divergent personal beliefs regarding safety
and efﬁcacy,11 disparity in the translation of SIDS guidelines across health
care professions that provide riskreduction education,10,13 or controversy, as is the case with bedsharing,15 may be some of the factors
that impinge on adequate dissemination of the SIDS risk-reduction guidelines of the American Academy of Pediatrics (AAP),16 speciﬁcally with respect
to the range and consistency of the information. Conﬂicting or inadequately
presented guidance can have the unintended consequence of promoting or,
at best, failing to diminish the barriers
to compliance.17–19
To promote comprehensive education
of parents and other caregivers on
methods for reducing the risk of SIDS,
and to give physicians and other health
care providers a context for reviewing
the thoroughness of their educational
initiatives, we sought to document the
frequency and co-occurrence of risks
in SIDS cases and to characterize the
combinations of risk. We hypothesized
that multiple risks represent the most
common pattern of occurrence in SIDS
and that SIDS without risk is rare. We
conducted a large population-based
review of SIDS cases to describe the
frequency of each risk, the quantity of
risks per case, the presence of SIDS
without risk, and the frequency and
characteristics of co-occurrence patterns, including those with known interaction effects.20–22 Previous studies
that had examined multiple risks23,24
448
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did not quantify risk-free status or risk
frequency, except when limited to 2
risks21,25 or in studies limited by sample size and the absence of data on
smoke exposure.26–29

METHODOLOGY
SIDS Cases
Under a grant from the New Jersey Department of Health and Senior Services, the SIDS Center of New Jersey
(SCNJ) receives data on all cases of
sudden infant death ﬁnalized as SIDS
in New Jersey. For our descriptive
study, we conducted a populationbased, retrospective database review
of all deaths that were coded as being
caused by SIDS from 1996 through
2000.
In New Jersey, a diagnosis of SIDS is
made via a medical-examiner system
that includes an autopsy and a deathscene investigation. Final coding is
provided by the New Jersey Center for
Health Statistics. For all of the cases
with available data, we determined the
percentage of cases with modiﬁable
risks (nonsupine placement at last
sleep,16 maternal and paternal smoking [prenatal or postnatal status not
speciﬁed],30,31 bed-sharing with an
adult,16 and scene risks [the use of sofas, quilts, blankets, pillows, or the
presence of other children])16,24 and
with 2 risks that are not directly modiﬁable (prematurity [born at ⬍37
weeks’ gestational age32] and upper
respiratory infection22 [URI]) as reported by the caregiver and/or medical examination. Although our data did
not specify whether smoking occurred
during or after pregnancy, each period
added risk.31 Paternal smoking also
served as an independent contributor.30 We also determined the number
and type of concurrent risks and the
number of cases with risk-free status.
The number of cases without risk was
ﬁrst calculated on the basis of all risks
and then limited to those risks that

were deﬁned as modiﬁable. Where
noted, prone status at death was also
included as a risk for cases in which it
represented a shift from supine placement. The chronological and corrected
ages of those infants who shifted from
supine to prone positions and those
who remained supine were calculated.
We did not further characterize the details of the nonsupine-sleep risk in
terms of lateral or prone status or of
scene risks, because these data have
been reported elsewhere.33 For each
ratio presented below in which the frequency of a risk is the numerator, we
further describe the basis of the denominator as 1 of the following: all
cases (N ⫽ 244), wherein missing data
were conservatively deﬁned as the absence of risk, or all cases in which the
risk factor under examination was reported as positive or negative (hence,
all cases that were free of missing
data). When 2 risks are combined into
a larger concept, such as with the conversion of maternal and paternal
smoking status into a variable that
documented smoke exposure by either
or both parents, the denominator represents all cases in which a positive
ﬁnding was reported in at least 1 parent and in which a negative ﬁnding was
based on a documented negative ﬁnding rather than on missing data. Race
was based on self-report. No income
data were available. Data were deidentiﬁed. This study received institutional
review board approval as meeting the
standards for exempt status.
Statistical Methods
Groups were compared by using 2
tests for categorical data and t tests
for independent samples with continuous data. Two-tailed probabilities were
used. P ⬍ .05 deﬁned statistical significance. Analyses were completed by
using Statistica 5.5 (StatSoft Inc, Tulsa,
OK).
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TABLE 1 Demographic Characteristics of SIDS

40

Cases

Black racea
Gestational age, wk
Age at death, d
Prenatal care
Maternal age, y
Gravida ⬎ 2
Breastfeeding

35

Cases With
Reported
Data, n
244
228
243
180
212
210
184

30
121 (49.6)b
37.62 (3.67)c
94.32 (38.07)c
162 (90)b
24.67 (6.17)c
95 (45.24)b
52 (28.26)b

a

% o f cases

Variable

25
20
15
10
5
0
Nonea

Race classiﬁcation was based on self-report.
b Data are reported as n (%).
c Data are reported as mean (SD).

1

2

3

4

5

6

7

No. of risk factors (modifiable and nonmodifiable) present per case

FIGURE 1

RESULTS
Individual Risks in SIDS Cases
From 1996 through 2000, 244 of the 251
SIDS cases that occurred in New Jersey (97%) were reported to the SCNJ.
Demographic data are presented in Table 1. The number and percentage of
cases with each study-deﬁned risk is
shown in Table 2. Each risk in Table 2
was calculated as a proportion of the
cases for which the presence or absence of the named risk was reported.
If each risk was calculated as a ratio of
all 244 cases, the percentage of positive ﬁndings for each risk was slightly
lower and ranged from 70.5% for the
position risk (nonsupine sleep place-

TABLE 2 Risk Factors in SIDS Cases
Variable
Position
Nonsupine sleep placement
Nonsupine placement or
discovery prone
Smoking
Maternal smoking
Paternal smoking
Smoking by 1 or both
parentsb
URI
Scene risksc
⬍37 wk gestational age
Bed-sharing

Na

n (%)

226
226

159 (70.4)
172 (76.1)

216
180
204

92 (42.6)
90 (50.0)
123 (60.3)

209
238
228
239

92 (44.0)
75 (31.5)
62 (27.2)
93 (38.9)

a

N indicates the number of the 244 study cases for which
data were reported on the variable indicated.
b Cases with a positive risk for 1 parent or negative risk
status for both parents based on negative reports rather
than missing data.
c Scene risks include the use of quilts, blankets, pillows, or
sofa or the presence of other children.
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The number of risk factors per SIDS case. Risk factors were deﬁned as nonsupine placement (including 13 infants who were placed in a supine position but discovered prone), maternal smoking, URI,
scene risks, paternal smoking, birth ⬍37 weeks’ gestational age, and bed-sharing. Of the 9 of 244
cases (3.7%) with no reported study-deﬁned risks, 7 were missing data on 2 to 5 risks per case,
precluding a deﬁnitive exclusion. On the basis of complete data, 2 cases (0.8% of all cases) were risk
free.

ment or discovery prone after supine
placement) to 25.4% for prematurity.
Concurrent Risks
One to 7 risks were reported as being
present in 96.3% of all 244 cases (Fig
1). The percentage of cases with multiple concurrent risks ranging from 2 to
7 was 78.3% (191 cases). A single risk
was reported in 18% (44 cases). Speciﬁcally, single-risk status was noted
in 12.8% (22 of 172) of cases of infants
who slept in a nonsupine position or
who were prone at discovery, 2.2% (2
of 92) of maternal-smoking cases, 10%
(9 of 92) of URI cases, 1.1% (1 of 90) of
paternal-smoking cases, 8.1% (5 of 62)
of cases with infants who were ⬍37
weeks’ gestational age, and 5.4% (5 of
93) of bed-sharing cases. All scene-risk
cases contained other risks. In the remainder of the cases exposed to each
risk, other risks were also present. Table 3 describes these co-occurrence
patterns in the cases that were positive for each risk.
Risk-Free SIDS Cases
Nine of the 244 cases (3.7%) had no
positive risk factors. However, 7 were
missing data on 2 to 5 risks per case,
precluding a deﬁnitive exclusion of

risk. Thus, on the basis of complete
data, only 2 cases (0.8% of all 244)
were free of risk.
Of the 44 of 244 cases that reported a
single positive risk factor, 9 cited URI
and 5 cited prematurity as the exclusive risks. In addition, 2 of the 56 cases
for which 2 risks were reported were
based on the combination of prematurity and gestational age. If we were to
limit our calculation of risk to those
that were deﬁned as modiﬁable, these
16 cases with risk that was limited to
the presence of prematurity and/or
URI would be risk free, thereby increasing such cases from 9 to 25 of 244
(10.2%). However, 4 of the 9 cases with
URI and 1 of the 5 with prematurity
were missing complete data regarding
1 or more of their remaining risks.
Thus, the cases for which risk-free status could be deﬁnitively established
would rise by 11 rather than 16, increasing from 2 to 13 (5.3%).
Age at Death and Position Shift
Infants who were placed in a supine
position but were discovered prone
were not signiﬁcantly older than those
who remained supine in terms of chronological age (120.3 ⫾ 60.8 vs 96.4 ⫾
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TABLE 3 Co-occurrence of Risks
Type of Risk Present, % (n/N) With Additional Risksa,b

Additional Risk
Nonsupine

Mother Smoking

URI

Scene

Father Smoking

⬍37 wk Gestational Age

Bed-Sharing

—
44.2 (68/154)
40.8 (60/147)
36.1 (61/169)
50.4 (65/129)
24.8 (41/165)
39.8 (68/171)

76.4 (68/89)
—
39.3 (33/84)
40.2 (37/92)
85.5 (59/69)
33.3 (30/90)
46.7 (43/92)

72.3 (60/83)
40.2 (33/82)
—
20.9 (19/91)
47.2 (34/72)
25.8 (23/89)
40.0 (36/90)

83.6 (61/73)
53.6 (37/69)
28.8 (19/66)
—
58.9 (33/56)
24.6 (17/69)
53.3 (40/75)

74.7 (65/87)
69.4 (59/85)
41.0 (34/83)
37.1 (33/89)
—
30.2 (26/86)
40.0 (36/90)

69.5 (41/59)
54.6 (30/55)
40.4 (23/57)
28.3 (17/60)
59.1 (26/44)
—
42.6 (26/61)

80.0 (68/85)
53.1 (43/81)
45.0 (36/80)
43.0 (40/93)
54.6 (36/66)
30.6 (26/85)
—

c

Nonsupine
Mother smoking
URI
Scene
Father smoking
⬍37 wk gestational age
Bed sharing
a

Cases positive for the additional risk/all cases positive for the risk designated in each column.
Denominators represent all cases with complete data on the status of the additional risks named in the ﬁrst column.
c In addition to the cases in which the infants were placed to sleep in a nonsupine position, this category includes those infants who were placed supine but found prone.
b

58.1 days; P ⫽ .19) or of age adjusted
for gestation length (110.5 ⫾ 58.7 vs
77.2 ⫾ 66.3 days; P ⫽ .11). When we
adjusted for gestational age, the age
range for those infants who shifted
sleep positions ranged from ⬍1 to 7.7
months compared with ⬍1 to 11
months for those who did not.

DISCUSSION
Overview
In a retrospective descriptive study of
a 5-year population of SIDS cases, we
reviewed the presence of the risk factors of nonsupine sleep or a shift from
supine to prone sleep at discovery, maternal and paternal smoking, bedsharing, scene risks (such as the presence of other children or blanket or
sofa use) prematurity, and URI. We
found that (1) SIDS in the absence of
risk was rare, even when risk factors
were limited to those described as being modiﬁable, (2) multiple concurrent
risks characterized the majority of
cases, and (3) nonmodiﬁable risks
were commonly accompanied by modiﬁable ones.
These ﬁndings support the importance of having comprehensive riskreduction education, with attention to
multiple risks, and of helping families
with nonmodiﬁable risks to adopt risklowering strategies. These data may
also help providers offer moredetailed characterizations of the
presence of risk.
450
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Relationship of Findings to
Previous Studies
Other studies that have identiﬁed
cases that were free of risk have
found, as we did, that SIDS without risk
is rare.26–29 However, our study contains at least twice as many cases and
provides data on smoking as well as
patterns of co-occurrence. In a study of
cases from 1992 to 1997, 98% of the
115 cases with available data were of
infants who were found in a prone position, sleeping outside of a crib, or
sleeping with another person.26 Eighty
percent of our cases also contained 1
or more of these 3 characteristics on
the basis of all cases with either a positive report for at least 1 risk or a negative report for all 3. In a more recent
(2001–2004) database of sudden unexpected infant deaths, the ﬁnal causes
of which included undetermined and
position-related asphyxia in addition to
SIDS, 15% were free of 1 or more potential risk factors for asphyxia.29 However, 68% of these infants had other
risks including URI and prematurity,
leaving only 5% of the infants with no
potential risks for asphyxia, illness, or
other pertinent medical history. In this
study by Pasquale-Styles et al,29 67
cases (32%) were classiﬁed as SIDS.
Finally, authors of a study of 102 cases
reported that 7.8% of the infants slept
alone, in a crib or bassinet, and on
their back or side,27 and 90% of 31 SIDS
cases of infants who were studied for

brainstem abnormalities were exposed to at least 1 stressor at death,
with 77% of the infants having either or
both nonsupine-sleep and bed-sharing
risks.28
Risk-Reduction Education
The triple-risk model of SIDS characterizes the risk of an adverse outcome
as resulting from the conﬂuence of a
physiologically vulnerable infant challenged by an environmental stressor
in a developmental period that is not
yet supported by compensatory mechanisms.34 Until it is possible to detect
and correct relevant vulnerabilities of
living infants, comprehensive risk reduction that represents all of the available guidance remains the methodology that is most often associated with
reduced occurrences of SIDS.16,28
The combination of modiﬁable and
nonmodiﬁable risk factors has implications for caregiver education. In New
Jersey, 9% of the births during our
study period were preterm,35 compared with 27% of our cases. The rate
of preterm births is increasing,36 as is
the need to help families learn about
compensatory strategies for this nonmodiﬁable risk factor.16 Preterm birth
further elevates the increased risk for
SIDS that is already posed by prone
and side sleep.21,25 The reduction in
spontaneous arousals37 and the slowing electrocortical activity38 in pronesleeping preterm infants provide in-
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sight into the underlying mechanisms
of SIDS. Yet, very low birth weight infants are more likely to be placed in a
prone position,39 perhaps in response
to what parents observe or are told
during hospitalization.16 In our study,
two thirds of the preterm infants had
been placed to sleep in a nonsupine
position. The AAP guidelines advise
medical providers to help families understand and adopt the transition
from therapeutic prone positioning in
the NICU to supine sleep after discharge.16 However, discharge instructions may not consistently reﬂect this
recommendation.11 Educational interventions in both newborn care units
and NICUs have been developed for
nurses.5,13 Health care providers can
work with hospital-based nurse educators to implement these programs. After discharge, physicians must facilitate the continued use of supine
placement, along with other riskreduction guidance, by discussing safe
sleep with parents at each outpatient
visit. Reinforcement of the message
may also counteract the decline in
compliance over the ﬁrst year of life.8
The second nonmodiﬁable risk, URI,
was found in 44% of the study cases.
Reduced arousal in quiet sleep with infection suggests it is a mechanism for
elevated risk.40 The combination of a
recent illness or infection with prone
sleeping increases the risk of SIDS
over the level found for the individual
risk factors.20,22 Approximately three
quarters of the infants in our URI cases
were placed in a nonsupine position. In
addition to decreasing the potential
impact of infection, supine sleep has
been associated with less fever at 1
month of age, fewer stuffy noses at 6
months, and a decline in outpatient visits for ear infections at 3 and 6
months.41 Smoking has been shown to
elevate the risk that infectious symptoms present.22 We found that 40% of
mothers and 47% of fathers smoked in
PEDIATRICS Volume 125, Number 3, March 2010

cases with URI. As with other risk factors, exposure to tobacco smoke reduces arousal to hypoxic challenges.42
Winickoff et al found that pediatricians
did not ask enough questions or provide sufﬁcient counseling on smoke exposure or assist families with access
to smoking-cessation interventions.10
Moreover, given the greater presence of
household smoking in black families
with infants, relative to white and Hispanic families,7 and the disparity in SIDS
rates among these groups,16 we further
recommend that health care providers
work to reduce the disparity in access to
smoking-cessation interventions.42
Finally, breastfeeding has been associated with reduced infection.43,44 However, the 2005 updates to the SIDS
risk-reduction guidelines noted that
there was insufﬁcient evidence to include breastfeeding as a riskreduction strategy. More recently,
Vennemann et al45 found that breastfeeding reduced the risk of SIDS by
50% and recommended that advice
on breastfeeding be added to SIDS
risk-reduction guidelines.
Addressing Limitations
We were not concerned with timerelated recall bias in this study because of the immediacy of postmortem
data-gathering. Even in a study with a
median lapse of 3.8 months between
an infant’s death and the subsequent
interview,46 the coroners’ records and
maternal reports reached moderate
agreement. Because our study design
did not include comparisons with living infants, there were no issues concerning relative recall bias between
these groups.
However, we must consider the possibility of the underreporting of risk because of a perception of stigma.47 For
example, a study that compared the reported position at discovery to a potentially corroborating physical sign
noted contradictory ﬁndings that sug-

gested the prone position was underreported at death.48 We cannot rule out
that concerns about stigma may have
accounted for the reports of supine
placement in some of the very young
infants who were found prone. However, even with potential bias and despite missing data, risk was reported
in nearly all cases.
Our data set covers the period from
1996 to 2000. Given the prospective
time required to prepare sufﬁciently
large data sets on cases for SIDS research, it is not uncommon for studies
published after the 2000 or 2005 revisions to the AAP guidelines on SIDS risk
reduction to use data sets from earlier
periods.49 Because of the low annual
rate of SIDS in New Jersey, we faced a
challenge in preparing large, eraspeciﬁc databases. However, before
using these data, we concluded that
they could provide useful ﬁndings regarding risk despite the evolution in
the guidelines. To support this conclusion, we noted that the variables we
examined in this study had been identiﬁed as risk factors in the past20,23 and
currently exist. It is interesting to note
that in 1996 and 1997, the AAP Task
Force on Infant Positioning and SIDS
emphasized supine sleep as conveying
the lowest risk, addressed the avoidance of soft surfaces in the sleep environment, suggested the inclusion of
preterm infants in its positional recommendation, and addressed the
potential risks of a bed-sharing environment.50,51 Moreover, the SCNJ presented these recommendations in educational programs throughout New
Jersey during the era addressed in the
database.52 Although the rate of SIDS
has declined, risk factors continue to
exist for living infants,7,8 and interactions between the risk factors recorded in Pregnancy Risk Assessment
Monitoring System data from 2006
parallel those in our database.9 For example, our cases showed a dispropor-
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tionate presence of maternal smoking
in premature infants compared with
term infants (55% vs 38%; P ⫽ .03), a
ﬁnding that is also reﬂected in the
Pregnancy Risk Assessment Monitoring System database on living infants,
albeit in smaller percentages.
The mean age at death in the cases of
infants who were reported to have
shifted from supine sleep to the prone
position on discovery was younger
than the age at which supine-sleeping
infants achieve this milestone.53,54
Thus, the mechanisms for at least a
portion of the shifts in cases reported
in our study remain unknown.
Another limitation is that our study
was descriptive and not a case-control

study. Finally, we urge caution in generalizing these ﬁndings to communities that are demographically dissimilar to New Jersey.

CONCLUSIONS
A review of SIDS cases revealed that
multiple risk factors were prevalent.
Most of the cases contained the presence of more than 1 risk. Nonmodiﬁable risks occurred with modiﬁable
risk factors in patterns that have been
found elsewhere to further elevate
risk. Risk-free status was rare. These
ﬁndings underscore the importance
of providing comprehensive riskreduction education to parents and
other caregivers. Future studies are
needed to assess trends in the pat-

terns of risk in SIDS cases as the AAP
guidelines, risk-reduction campaigns,
death-scene–investigation techniques,
and diagnostic criteria evolve. Casecontrol studies are also needed to assess the relative risk not only of single
risks but also of combinations of risk.

ACKNOWLEDGMENTS
The SCNJ is supported in part by a
grant from the New Jersey Department of Health and Senior Services
and the CJ Foundation for SIDS.
We thank Alissa Sandler, MSW, LCSW,
and Paula Goldblatt-Pearson, RN, MA,
for case management efforts with respect to SIDS, and Katherine Hempstead, PhD, for her suggestions.

REFERENCES
1. Srivatsa B, Eden AN, Mir MA. Infant sleep
position and SIDS: a hospital-based interventional study. J Urban Health. 1999;76(3):
314 –321
2. Colson ER, Bergman DM, Shapiro E, Leventhal JH. Position for newborn sleep: associations with parents’ perceptions of their
nursery experience. Birth. 2001;28(4):
249 –253
3. Moon RY, Omron R. Determinants of infant
sleep position in an urban population. Clin
Pediatr (Phila). 2002;41(8):569 –573
4. Colson ER, Joslin SC. Changing nursery
practice gets inner-city residents in the supine position for sleep. Arch Dis Adolesc
Med. 2002;156(7):717–720
5. Price SK, Hillman L, Gardner P, Schenk K,
Warren C. Changing hospital newborn
nursery practice: results from a statewide “Back to Sleep” nurses training program. Matern Child Health J. 2008;12(3):
363–371
6. Suellentrop K, Morrow B, Williams L,
D’Angelo D. Monitoring progress toward
achieving maternal and infant Healthy People 2010 objectives: 19 states, Pregnancy
Risk Assessment Monitoring System
(PRAMS), 2000 –2003. MMWR Surveill
Summ. 2006;55(9):1–11

ing the ﬁrst year of life. Pediatrics. 2008;
122(suppl 2):S113–S120
9. Centers for Disease Control and Prevention.
Pregnancy Risk Assessment Monitoring
System: CPONDER prevalence and trends
data. Available at: www.cdc.gov/prams/
cponder.htm. Accessed June 25, 2009
10. Winickoff JP, McMillen RC, Carroll BC, et al.
Addressing parental smoking in pediatrics
and family practice: a national survey of
parents. Pediatrics. 2003;112(5):1146 –1151
11. Aris C, Stevens TP, LeMura C, et al. NICU
nurses’ knowledge and discharge teaching
related to infant sleep position and risk of
SIDS. Advances in Neonatal Care. 2006;6(5):
281–294
12. Moon RY, Kington M, Oden R, Inglesias 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
13. Esposito L, Hegyi T, Ostfeld BM. Educating
parents about the risk factors of sudden
infant death syndrome: the role of neonatal
intensive care unit and well baby nursery
nurses. J Perinat Neonatal Nurs. 2007;21(2):
158 –164

7. Ostfeld BM, Hegyi T, Denk CE. Infant sleep position and SIDS risk factors. Available at: www.
nj.gov/health/fhs/documents/brief㛭sleeping.
pdf. Accessed June 25, 2009

14. Galuska DA, Fulton JE, Powell KE, et al. Pediatrician counseling about preventive health
topics: results from the Physicians’ Practices Survey, 1998 –1999. Pediatrics. 2002;
109(5). Available at: www.pediatrics.org/
cgi/content/full/109/5/e83

8. Hauck FR, Signore C, Fein SB, Raju TN. Infant
sleeping arrangements and practices dur-

15. Thach BT. Where should baby be put back to
sleep? J Pediatr. 2005;147(1):6 –7

452

OSTFELD et al

16. American Academy of Pediatrics, Task
Force on Sudden Infant Death Syndrome.
The changing concept of sudden infant
death syndrome: diagnostic coding shifts,
controversies regarding the sleeping environment, and new variables to consider in
reducing risk. Pediatrics. 2005;116(5):
1245–1255
17. Colson ER, McCabe LK, Fox K, et al. Barriers to following the back-to-sleep
recommendations: insights from focus
groups with inner-city caregivers. Ambul
Pediatr. 2005;5(6):349 –354
18. Mosley JM, Daily Stokes S, Ulmer A. Infant
sleep position: discerning knowledge from
practice. Am J Health Behav. 2007;31(6):
573–582
19. Colson ER, Levenson S, Rybin D, et al. Barriers to following the supine sleep recommendations among mothers at four centers
for the Women, Infants, and Children Program. Pediatrics. 2006;118(2). Available at:
www.pediatrics.org/cgi/content/full/118/
2/e243
20. Ponsonby AL, Dwyer T, Gibbons LE, Cochrane
JA, Wang YG. Factors potentiating the risk of
Sudden Infant Death Syndrome associated
with the prone position. New Engl J Med.
1993;329(6):377–382
21. Oyen N, Markestad T, Skjaerven R, et al.
Combined effects of sleeping position and
prenatal risk factors in SIDS: the Nordic epidemiological SIDS study. Pediatrics. 1997;
100(4):613– 621
22. Helweg-Larsen K, Lundemouse JB, Oyen N, et
al. Interactions of infectious symptoms and

Downloaded from www.pediatrics.org by S. Woods on March 1, 2010

ARTICLES

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

modiﬁable risk factors in sudden infant
death syndrome. The Nordic Epidemiological SIDS study. Acta Paediatr. 1999;88(5):
521–527
Fleming PJ, Blair PS, Bacon C, et al. Environment of infants during sleep and risk of the
sudden infant death syndrome: results of
1993–5 case-control study for conﬁdential
inquiry into stillbirths and deaths in infancy. Conﬁdential Enquiry Into Stillbirths
and Deaths Regional Coordinators and Researchers. BMJ. 1996;313(7051):191–195
Hauck FR, Herman SM, Donovan M, et al.
Sleep environment and the risk of SIDS in an
urban population: the Chicago Infant Mortality Study. Pediatrics. 2003;111(5 pt 2):
1207–1214
Blair PS, Platt MW, Smith IJ, et al. Sudden
infant death syndrome and sleeping position in pre-term and low birth weight
infants: an opportunity for targeted investigation. Arch Dis Child. 2006;91(2):101–106
Gessner BD, Ives GC, Perham-Hester KA.
Association between sudden infant death
syndrome and prone sleep position, bed
sharing, and sleeping outside an infant
crib in Alaska. Pediatrics. 2001;108(4):
923–927
Alexander RT, Radisch D. Sudden infant
death syndrome risk factors with regards
to sleep position, sleep surface, and cosleeping. J Forensic Sci. 2005;50(1):
147–151
Paterson DS, Trachtenberg FL, Thompson
EG, et al. Multiple serotonergic brainstem
abnormalities in sudden infant death syndrome. JAMA. 2006;296(17):2124 –2132
Pasquale-Styles MA, Tackitt PL, Schmidt
CJ. Infant death scene investigation and the
assessment of potential risk factors for
asphyxia: a review of 209 sudden unexpected infant deaths. J Forensic Sci. 2007;
52(4):924 –929
Mitchell EA, Ford RPK, Stewart AW, et al.
Smoking and the sudden infant death syndrome. Pediatrics. 1993;91(5):893– 896
Fleming P, Blair PS. Sudden infant death
syndrome and parental smoking. Early Hum
Dev. 2007;83(11):721–725
Halloran DR, Alexander GR. Preterm delivery

PEDIATRICS Volume 125, Number 3, March 2010

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

and age of SIDS death. Ann Epidemiol. 2006;
16(8):600 – 606
Ostfeld BM, Perl H, Esposito L, et al. Sleep
environment, positional, lifestyle, and demographic characteristics associated with
bed sharing in sudden infant death syndrome cases: a population-based study. Pediatrics. 2006;118(5):2051–2059
Filiano JJ, Kinney HC. A perspective on neuropathologic ﬁndings in victims of the sudden infant death syndrome: the triple-risk
model. Biol Neonate. 1994;65(3– 4):194 –197
New Jersey Department of Health and Senior Services. New Jersey state health assessment data (births 1996 –2000). Available at: http://njshad.doh.state.nj.us/
welcome.html. Accessed June 10, 2009
Hamilton BE, Minino AM, Martin JA, et al.
Annual summary of vital statistics: 2005. Pediatrics. 2007;119(2):345–360
Ariagno RL, van Liempt S, Mirmiran M.
Fewer spontaneous arousals during prone
sleep in preterm infants at 1 and 3 months
corrected age. J Perinatol. 2006;26(5):
306 –312
Sahni R, Schultze KF, Kashyap S, et al. Sleeping position and electrocortical activity in
low birthweight infants. Arch Dis Child Fetal
Neonatal Ed. 2005;90(4):F311–F315
Vernacchio L, Corwin MJ, Lesko SM, et al.
Sleep position of low birth weight infants.
Pediatrics. 2003;111(3):633– 640
Horne RS, Osborne A, Vitkovic J, et al.
Arousal from sleep in infants is impaired
following an infection. Early Hum Dev. 2002;
66(2):89 –100
Hunt CE, Lesko SM, Vezina RM, et al. Infant
sleep position and associated health outcomes. Arch Pediatr Adolesc Med. 2003;
157(5):469 – 474
Cokkinides VE, Halpern MT, Barbeau EM,
Ward E, Thun MJ. Racial and ethnic disparities in smoking-cessation interventions:
analysis of the 2005 National Health Interview Survey. Am J Prev Med. 2008;34(5):
404 – 412
Cushing AH, Samet JM, Lambert WE, et al.
Breastfeeding reduces risk of respiratory
illness in infants. Am J Epidemiol. 1998;
147(9):863– 870

44. Chantry CJ, Howard CR, Auinger P. Full
breastfeeding duration and associated decrease in respiratory tract infection in US
children. Pediatrics. 2006;117(2):425– 432
45. Vennemann MM, Bajanowski T, Brinkmann B,
et al. Does breastfeeding reduce the risk of
sudden infant death syndrome? Pediatrics.
2009;123(3). Available at: www.pediatrics.org/
cgi/content/full/123/3/e406
46. Li DK, Petitti DB, Willinger M, et al. Infant
sleeping position and the risk of sudden infant death syndrome in California,
1997–2000. Am J Epidemiol. 2003;157(5):
446 – 455
47. Feldman Y, Koren G, Mattice K, et al. Determinants of recall and recall bias in studying
drug and chemical exposure in pregnancy.
Teratology. 1989;40(1):37– 45
48. Byard RW, Jensen LL. How reliable is reported sleeping position in cases of unexpected infant death? J Forensic Sci. 2008;
53(5):1169 –1171
49. Thompson J, Thach BT, Becroft D, et al. Sudden infant death syndrome: risk factors for
infants found face down differ from other
SIDS cases. J Pediatr. 2006;149(5):630 – 633
50. 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
51. American Academy of Pediatrics, Task
Force on Infant Positioning and SIDS. Does
bed sharing affect the risk of SIDS? Pediatrics. 1997;100(2 pt 1):272
52. Ostfeld BM, Esposito L, Straw D, Burgos J,
Hegyi T. An inner-city school-based program
to promote early awareness of risk factors
for sudden infant death syndrome. J Adolesc Health. 2005;37(4):339 –341
53. Davis BE, Moon RY, Sachs HC, Ottolini MC.
Effects of sleep position on infant motor development. Pediatrics. 1998;102(5):1135–
1140
54. Majnemer A, Barr RG. Inﬂuence of supine
sleep positioning on early motor milestone
acquisition. Dev Med Child Neurol. 2005;
47(6):370 –376

Downloaded from www.pediatrics.org by S. Woods on March 1, 2010

453

