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Medical

SIDS u lll-defined and

o Unknown Causes
Accidental

Suffocation
AThese deaths share many risk factors, and rates decline with safe sleep practices

Anlthough these deaths have declined significantly since the onset of safe sleep education,
they still remain a leading cause of infant mortality




SUID* Infant Mortality Rate Trends in US and NJ
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Caregivers Heard the Advice:
Growing Compliance with the Back to Sleep Position
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@ The JAMA Network

Parent behavior is affected by advice

From: Influence of Prior Advice and Beliefs of Mothers on Infant Sleep Position

Arch Pediatr Adolesc Med. 2010;164(4):363-369. doi:10.1001/archpediatrics.2010.26
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Note: Parent compliance with
safe sleep is affected by advice,
and 85% of NJ mothers reported
being told of safe sleep by a
physician, nurse or home visitor!

1
Advice Score

Figure Legend:

Percentage of mothers who place infants usually supine for sleep
increases with higher advice score (number of sources of advice for
supine sleep minus the number of sources of advice for nonsupine sleep).




@ The JAMA Network There is room for improvement in advice given

From: Influence of Prior Advice and Beliefs of Mothers on Infant Sleep Position

Arch Pediatr Adolesc Med. 2010;164(4):363-369. doi:10.1001/archpediatrics.2010.26
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Figure Legend:

Percentage of mothers who received exclusively supine, not exclusively supine, or no advice for infant sleep position from 5
sources.



A Inform

A Inspire
I Invest the learner in the merit of the subject
I Invest the learner in the merit of the information
I Invest the learner in their power to make a difference

A Influence behavior
I What do you do
I 'Why do you do it? (The more important factor)




2012-2014 NJ SUID rates was lowest in US, equaled only by one other
State

In contrast to arise nationally in bed sharing in the highest risk
population (non-Hispanic Black infants) (Colson ER et al. JAMA, 2013),
NJ experienced a 32% decline in the same era and group

85% in a 2013 PRAMS survey (Steering Committee, NJ PRAMS Update,
Oct.9, 2014, NJ DOH), reported that a doctor, nurse, home visitor or
other health care provider talked with them about safe sleep

Policies embedded to promote safe sleep education



3,477 US SUID
Deaths in 2014

SIDS d' lll-defined and

Accidental
Suffocation

Unknown Causes



Triple Risk Model Focus on Mutable Factors

Critical Development
Period

Underlying Abnormality

Environmental Factors

Risk Reduction: Avoiding the conditions that exacerbate the vulnerability
Note: Also benefits those who do not have such a vulnerability



Background

A Biological abnormalities are being identified in SIDS. These n
Include diminished serotonin levels in areas of the brainstem
responsible for arousal to and recovery from hypoxic challeng

I Duncan et al. JAMA 2010

Arc Arc ~

Control A Control B
Kinney et al. 2005




Neurotransmitter Abnormalities

A Compared to infants who died of other causes, more infants who died
of SIDS were found to have abnormalities in the brainstem serotonergic
system that protects against stresses to: Duncan et al. JAMA 2010

respiration

blood pressure control
airway patency
temperature regulation
Sensory input

Arousal

A Abnormalltles would lead to:

Lower carbon dioxide sensitivity
Problems in arousal

Respiratory pattern abnormality
Altered blood pressure recovery
Altered temperature control
Altered airway reflexes

A Polymorphisms in the serotonin transporter protein (5-HTT) gene
promoter region are more common in SIDS. (N. Okado et al.Medical
Hypotheses, 2002)



Examples of Sources of
Vulnerability with Prone Sleep

Reduced cerebral oxygenation in prone position in
premature infant.?

Greater overheating resulting in increased temperature
dependent bacterial toxins? Endotoxins increase sleep
and brain fisedat$ved conc

1. Fyfe KL et al, Pediatrics 2014
2. Blackwell C et al. Frontiers of Immunology 2015

3. Billiards S et al. Ped Res 2002

e nt



THE HOSPITAL

Discharge Instructions Given to Parents
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l Always place infant to sleep on back

] Back or side for sleep
[ Whatever position the infant is most comfortable in

[JSide with positioning rolls

NICU NURSES' KNOWLEDGE AND DISCHARGE TEACHING RELATED TO INFANT SLEEP POSITION AND RISK OF SIDS.
ARIS, CHRISTINE; RN, CNNP; STEVENS, TIMOTHY; LEMURA, CATHERINE; RN, MS; LIPKE, BETHANN; RNC, MS; McMULLEEARSERRUIRN, MS; CO

DENISE; PHD, RNC; CONSENSTEIN, LARRY

Advances in Neonatal Care. 6(5):288, October 2006.
DOI: 10.1016/j.adnc.2006.06.009

@. Wolters Kluwer | OvidSP
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Rationale for Prone or Sidkeying Sleep
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* Nurscs could select more than one response.

Rationale for prone or side-lying positions.

Implementation of the American Academy of Pediatrics Recommendations to Reduce Sudden Infant Death Syndrome Risk in Netaratizke Care
Units: An Evaluation of Nursing Knowledge and Practice.
Grazel, Regina; MSN, RN; BC,-8PRhalen, Ann; Gibbons PhD, APRN; Polomano, Rosemary; PhD, RN

Advances in Neonatal Care. 10(6):32, December 2010.
DOI: 10.1097/ANC.0b013e3181f36ea0

@. Wolters Kluwer | OvidSP
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Some Barriers and Challenges: Stores are full of products that violate
AAP safe sleep guidelines. Although these infants are on their backs,
they are in settings that raise risk.

blanket

age courtesy of First Candle,
www.firstcandle.org.

) blankets
\

Image from private collection Imag?_ courteg of First Candle,
courtesy of B. Ostfeld www.firstcandle.org.



AAP 2016 Guidance about Bed Sharing

Sleep Location
Anfants should sl eep
to parentds bed, but

ARoom sharing recommended for the 1st
year or at least the first 6 months.

ARoom sharing on a separate sleep surface
can reduce the risk of SIDS by 50%

“l

Af parent brings baby into bed to nurse, play, bond, comfort, return her to
CPSC-approved crib, bassinet, portable cribi n parent 6s roofm
ready to sleep.

Af parent is fatigued at night, better to nurse in bed than a chair; if parent falls
asleep, partner can assist with return of baby to crib or parent can do so upon
awakening. Be sure pillows and quilts are out of reach, just in case.

Arhere is insufficient evidence to recommend for or against the use of devices
promoted to make bed sharing nsaf e. [0

Images cc_)urtesy of the Sa_fe to Sleep® campaign,‘for educational purposes *AAP GUide“neS PediatriCS 2016

only; Eunice Kennedy Shriver NICHD,http://www.nichd.nih.gov/sids; Safe to
Sleep® is a registered trademark of the USDHHS.
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The position of the AAP regarding a safe-sleep product:

"A crib, bassinet, portable crib, or play yard that conforms to the safety
standards of the Consumer Product Safety Commission (CPSC), including
those for slat spacing less than 2-3/8 inches, snugly fitting and firm
mattresses, and no drop sides, is recommended. In addition, parents and
providers should check to make sure that the product has not been recalled.
This is particularly important for used cribs. Cribs with missing hardware
should not be used, nor should the parent or provider attempt to fix broken
components of a crib, because many deaths are associated with cribs that are
broken or with missing parts (including those that have presumably been
fixed). Local organizations throughout the United States can help to provide
low-cost or free cribs or play yards for families with financial constraints.
Bedside sleepers are attached to the side of the parental bed. The CPSC has
published safety standards for these products, and they may be considered by
some parents as an option. However, there are no CPSC safety standards for
in-bed sleepers. The task force cannot make a recommendation for or against
the use of either bedside sleepers or in-bed sleepers, because there have
been no studies examining the association between these products and SIDS
or unintentional injury and death, including suffocation."

AAP Task Force on Sudden Infant Death Syndrome. SIDS and Other Sleep-Related Infant Deaths:
Updated 2016 Recommendations for a Safe Infant Sleeping Environment. Pediatrics
2016;138:€20162938, pg. 4)



Provisional Data for Sleep Location
at Last Sleep in Sudden
Unexpected Infant Death*

Location Placed to Sleep

M floor

M crib

O adult bed
M bassinet
M sofa

@ other

[Jswing

*Diagnoses are provisional at time of this presentation

Pillows and other adult bedding contribute to risk



Bed sharing is especially dangerous under the
following conditions and should be avoided at all
times when:

ASleeping with term infant < 4 months

Marent was or is a smoker

Anfant is preterm and/or LBW

AThe surface is overly small or soft

ASoft bedding, such as pillows/blankets, is used
AVultiple people share the bed

Aarent has used alcohol or other sedating drugs
ANon-parent is in the bed

AAP Guidelines Pediatrics, 2016




Recommended Safe Setting:

An the parentods roor

Acirm mattress that fits crib
ACrib meeting current standards

Acitted sheet, nothing else g ——
n

Ao pillows, bumpers, or other soft beddi
Mo figuestso in the
ABaby on back*
Anitiate sleep in supine position.
However, once baby can rotate from
belly to back and back to belly, he can
assume and remain in an alternative
position
Af warmth needed, wearable blanket

\;\‘ fii.

njage courtesy of First Candle,
www.firstcandle.org.

*check with pediatrician in case of rare exception



Nfhe sofa is an extremely hazardous sleep surface for
Infants. Deaths on sofas are associated with surface
sharinge. o *

Image courtesy of First Candle,
www.firstcandle.org.

*Rechtman LR, Colvin JD, Blair PS, Moon RY. Sofas and Infant Mortality.
Pediatrics 2014;134:€1293-1300



Concurrent Unsafe Conditions
Compound Risk:
Be Comprehensive in Eduating Families

Additional Risk Type of Risk Present, % (n/N) With Additional Risks®®

Nonsuping® Mother Smoking URI Scene Father Smoking <37 wk Gestational Age  Bed-Sharing
Nonsupine — 76.4 (68/89) 72.3(60/83) _B3G(BI/T3) 747 (65/87) 69.5 (41/59) _800 (GB/83)
Mother smoking 44 7 (68/154) — 40.2 (33/82) 23.6 (37/69) 694 (59/85) 24.6 (30/53) 23.1 (43/81)
LRI 40.8 (60/147) 39.3 (33/84) — 28.8 (19/66) 41.0 (34/83) 404 (23/57) 45.0 (36/80)
acene 36.1(61/169) 40.2 (37/92) 209 (19/91) — 37.1(33/89) 28.3 (17/60) 43.0 (40/93)
Father smoking 004 (65/129) 85.5 (59/69) 472 (34/72) 089 (33/56) — 29.1 (26/44) o4 .6 (36/66)
<237 wk gestational age 248 (41/163) 33.3 (30/90) 25.8 (23/89) 24 6 (17/69) 30.2 (26/86) — 30.6 (26/83)
Bed sharing 398 (6B/1771) 46.7 (43/92) 40.0 (36/30) 23.3 (40/75) 40.0 (36/90) 42 6 (26/61) —

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

99% of SIDS cases had at least 1 risk present; 31% had 4 for more

Ostfeld BM et al. Pediatrics 2010;125:447

A S cahdtloose bedding increases the risk for SIDS approximately fivefold, and this
hazard is increased when the infant is lying in the prone position (adjusted odds
ratio: 21.0) . Hauck F et al. Pediatrics 2003, cited by Joyner BL et al., Pediatrics 2009. (p. e428)



American Academy of Pediatrics
Guidelines*

A

o o Do o Do

Back to sleep is safest
I Premature infants too*
i Duration: for all sleeps in 1styear

Safe bedding: no pillows or other loose soft bedding

Reassurances
I No aspiration

. . . . . Image courtesy of the Safe to Sleep® campaign,
Avoid commercial devices inconsistent for educational purposes only; Eunice Kennedy
. . Shriver NICHD, http://www.nichd.nih.gov/sids;

I Wlth Safe Sleep m essage Safe to Sleep® is a registered trademark of the
USDHHS

Room sharing better than bed sharing

NO SMOKING!

Avoid overheating

Inform all care-givers (risk of unaccustomed prone is highest)

Educate; demonstrate; remind

*Unless otherwise directed by physician


https://www.nichd.nih.gov/sids

Preterm Birth: A Major Risk Factor for SUID
Is Your NICU Modeling and Providing Safe Sleep Education?

Prematurity is a Major Risk Factor for SUID; Infants born between 24 and 27
weeks gestational age have more than a threefold greater risk of SUID compared
to a full term infant.

TABLE 3 ORs (95% Cls) for Out-of-Hospital SUID by GA at Birth

Model 1 Model 2 Model 3
Unadjusted OR (95% CI) a0R (95% CI) aOR (95% CD

GA, wk

24-27 5.03™ (3.84-6.57) 3.53™ (2.69-4.63) 3.55" (2.70-4.66)

28-31 3717 (3.08-4.48) 2.717 (2.24-3.28) 2,737 (2.25-3.31)

32-33 2.66™ (2.19-3.23) 2.05™ (1.68-2.50) 2.05™ (1.68-2.51)

54-36 2.31™ (2.09-2.55) 1.90™ (1.72-2.11) 1.94™ (1.75-2.15)

37-38 1.41™ (1.30-1.52) 1.30™ (1.20—1.40) 1.34™ (1.23-1.45)

59-42 Ref Ref Ref
Observations 5681596 5681596 5681596

Model 1: unadjusted. Model 2: adjusted for maternal race/ethnicity, marital status, age, education, gravidity, infant sex,
multiple birth, and vaginal birth. Model 3: adjusted for all characteristics in model 2 plus maternal prenatal smoking and
prenatal care use. Full logistic regression results for models 2 and 3 are in Supplemental Table 5. Ref, reference.

™ P< 001

Ostfeld BM, Schwartz-Soicher O, Reichman NE, Teitler JO, Hegyi T. Prematurity and SUIDs in the
United States. Pediatrics 2017;140(1):e20163334




Things to Keep in Mind: The Preterm Infant
The risk of prone sleep is even greater when
the infant is premature?

Gestational Sleep Odds Ratio
Age Position (95%Cl)
Full Term Supine 1 (referent)
Side 3.3(1.9,5.9)
Prone 15.6 (8.7,28)
Preterm Supine 2.9 (0.79,10)
Side 40.5 (14,115)
Prone 48.8 (19,128)

Nordic Epidemiological SIDS Study; Oyen N et al.Pediatrics, 1997
Avlultiplicative effect also noted by P. Blair et al. ADC, 2005 (OR=8.9 vs 23.4)

Mespite the increased risk, prone sleep is more common among very low birth weight
Infants (Vernacchio et al. Pediatrics, 2003)



American Academy of Pediatrics
Guidelines*

A

o o Do D Do

Back to sleep is safest
I Premature infants too
i Duration: for all sleeps in 1styear

Safe bedding: no pillows or other loose soft bedding

Reassurances
I No aspiration

. . . . . Image courtesy of the Safe to Sleep® campaign,
Avoid commercial devices inconsistent for educational purposes only; Eunice Kennedy
. . Shriver NICHD, http://www.nichd.nih.gov/sids;

I Wlth Safe Sleep m essage Safe to Sleep® is a registered trademark of the
USDHHS

Room sharing better than bed sharing

NO SMOKING!

Avoid overheating

Inform all care-givers (risk of unaccustomed prone is highest)

Educate; demonstrate; remind

*Unless otherwise directed by physician
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Hypoxic Awakening Response Failures in
Infants of Smokers vs Nonsmokers

Proportion of infants who fail to awaken

0.6 -
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0.4 1
0.3 -
0.2 1

0.1 1
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Infants of Smokers Infants of Nonsmokers

Lewis & Bosque, J. Peds, 1995



Effects of Prenatal Nicotine Treatment on c-
fos* MRNA In Brain Regions of Neonatal Rats

[0 Control B Nicotine

Fmol c-fos/mg/RNA
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*The expression of efos, a nuclear transcription factor, is persistently elevated by nicotine.

J Trauth et al. Pediatric Research, 1999



Sudden Unexpected Infant Death Rate in NJ Associated
with Status of Maternal Tobacco Use in Pregnancy

Rate per 1000 live births
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Six-fold increase in SUID rate for
Infants exposed to
maternal tobacco use in utero.

.

Yes No

Maternal Prenatal Tobacco Use Status

NJ Department of Health, NJ State Health Assessment Data
(NJSHAD), based on averaged period 2004-2014



American Academy of Pediatrics
Guidelines*

A

o T Do o Do

Back to sleep is safest
I Premature infants too
i Duration: for all sleeps in 1styear

Safe bedding: no pillows or other loose soft bedding

Reassurances
I No aspiration

. . . . . Image courtesy of the Safe to Sleep® campaign,
Avoid commercial devices inconsistent for educational purposes only; Eunice Kennedy
. . Shriver NICHD, http://www.nichd.nih.gov/sids;

I Wlth Safe Sleep m essage Safe to Sleep® is a registered trademark of the
USDHHS

Room sharing better than bed sharing

NO SMOKING!

Avoid overheating

Inform all care-givers (risk of unaccustomed prone is highest)

Educate; demonstrate; remind

*Unless otherwise directed by physician
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The way grandparents were advised to place their infants
to sleep many years ago, is no longer recommended.

nFewer than half (of grandparents) érep
and an appropriate sl eep environment éw
di d

i n their own homes, and only 58 %
(p. 1468)
Aitken ME et al . Grandmot herso6 Beli efs and Prace7’li c

Include grandparents in your safe sleep education:
When grandparents incorrectly believe that supine sleep is
uncomfortable or increases choking risks, they are less likely

to place infant supine.




