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Summary

Around 216 babies and toddlers still die every year as a result of sudden infant death
syndrome (SIDS), in the UK.

Research has shown that there are several maternal and infant factors which are
associated with babies who die of SIDS. While it is clear that not all the factors are
modifiable, there are some that are amenable to change in order to reduce the risk of
SIDS. As such, The Lullaby Trust, along with many other organisations, provides advice
for parents to reduce the risk of SIDS.

The evidence supporting our advice on potential SIDS risk factors for babies under the
age of 12 months is outlined in this document. Based on the evidence, a number of
factors have been identified as the key, established, modifiable factors associated with
either a high increased risk of SIDS or decreased risk of SIDS, as outlined below. There
are also some factors that have been associated with sudden infant death but not
necessarily SIDS, which parents should be aware of but need further research to
conclusively define their relationship to SIDS risk.

1. Factors associated with an increased risk of SIDS:

1.1 Unsafe sleeping positions

1.2 Smoking

1.3 Unsafe sleeping environments, with particular high-risk circumstances
highlighted :
1.3.1 Co-sleeping
1.3.2 Temperature and overwrapping
1.3.3 Bedding and mattresses

1.4 Alcohol and drug use in pregnancy

1.5 Poor antenatal care

2. Factors associated with a decreased risk of SIDS:
2.1 Room sharing
2.2 Breastfeeding
2.3 Dummy (pacifier) use
2.4 Immunisations

3. Factors in need of further research to determine their relationship to SIDS:
3.1 Swaddling
3.2 Car seats and other sitting devices
3.3 Slings
3.4 Signs of ill health
3.5 Infant sleep products



Introduction

The Lullaby Trust provides the following definition of sudden infant death
syndrome (SIDS), which used to be known as ‘cot death’:

'Sudden infant death’ is the term used to describe the sudden and unexpected
death of a baby that is initially unexplained. The usual medical term for this is
‘sudden unexpected death in infancy’ (SUDI). Some sudden and unexpected
deaths can be explained by post-mortem examination, for example infections.
Deaths that remain unexplained after post-mortem examination are usually
registered as ‘sudden infant death syndrome’ (SIDS), or sometimes
‘unascertained’ or ‘unknown’. Babies that die suddenly over the age of 12 months
may also be registered as ‘sudden unexpected death in childhood’ (SUDC).

While SIDS is rare, around 200 infants still die every year as SIDS deaths in the UK (see
Table 1). The number and rate of SIDS have been decreasing since 1989 but the fall
was most marked after the Foundation for the Study of Infant Death (FSID, now The
Lullaby Trust) launched the ‘Reduce the Risk of Cot Death’ campaign in 1991, which
encouraged caregivers to change infant sleeping position from prone to supine.! In
1989 there were 1,545 SIDS cases in the UK (‘sudden infant death’, any mention, birth
to two years) which fell dramatically to 647 in 1992.% > Similar campaigns to ‘Reduce
the Risk’ were implemented in other countries with subsequent rapid falls in SIDS
cases, indicating that these campaigns are effective.® 1 There has been a slower
decline in the rate of SIDS cases since 1992 and numbers now appear to have stabilised
when all sudden, unexpected and unexplained deaths are taken into account,
including those classified as ‘unascertained’.

Table 1 provides data from UK registries on SIDS cases up to the age of 12 months
between 2006 and 2016; the latest available data. The data between nations are not
strictly comparable as numbers are recorded in different ways, e.g. whether data
includes cases identified as SIDS alone, or also those classified as unascertained or
unknown.

SIDS is much rarer in babies over the age of 12 months. In 2016 there were 15 cases
in babies aged between 12 and 24 months in the UK (15 in England and Wales, 0 in
Scotland and 0 in Northern Ireland).!'-3 This number has remained relatively stable
since the early 2000s and has not seen the same decline as SIDS in babies under 12
months.

Year England & Scotland Northern UK UK rate
Wales Ireland Total per/1,000 live
births
2016 226 18 3 247 0.32




2015 195 21 4 220 0.28
2014 217 14 4 235 0.30
2013 252 17 9 278 0.36
2012 234 29 2 265 0.33
2011 247 29 5 281 0.34
2010 261 26 5 292 0.36
2009 283 24 3 310 0.39
2008 287 22 3 312 0.39
2007 273 31 4 308 0.40
2006 285 29 1 315 0.42

Table 1: UK SIDS cases between 2006 and 2016, birth to one year!13

What is meant by ‘risk factors’ and ‘reducing the risk’?

There is no advice that guarantees prevention of SIDS but it is possible to reduce the
risk. This is based on evidence that looks at the impact of individual risk factors. This
document focuses on the evidence underpinning the advice on modifiable risk factors.
Odds ratios (OR) are used to illustrate the impact on the level of SIDS risk of different
factors.

It should be noted that the statistical evidence within this document demonstrates
association with SIDS risk, but does not prove a causal link or mechanistic explanation.
In cases where the evidence for an association appears strong, The Lullaby Trust (and
many other organisations) feel advice should be given to parents and any other
caregiver responsible for an infant, although it is recognised that there is still a lot
more to learn about why there may be such associations. In addition, advice may be
provided where it is felt that on balance following it may confer a benefit in reducing
risk and that any harm from following the advice is minimal. For example, although
advice on room temperature is not strongly evidence-based, there is a general
consensus among organisations on the temperature to aim for and parents may find
the information a useful guide.

This document also presents evidence for some risk factors that may be related to
sleep-related accidents rather than SIDS, for example cot bumpers. These deaths are
similarly sudden and unexpected, but unlike SIDS may have a cause assigned, such as
suffocation (although they may be the ‘external stressor’ in a SIDS death, rather than
a cause of suffocation outright — see Triple Risk Hypothesis below). There has been a



‘diagnostic shift’ in some countries, notably the US, where the coding of deaths that
might previously be considered SIDS are more likely to be assigned as ‘accidental
suffocation or strangulation in bed’ (ASSB), often in the context of bed-sharing or
unsafe items in the sleep environment. The distinction between SIDS and a sleep-
related accident can be unclear even after investigation, and as such The Lullaby Trust
feel that parents should be informed of all risks relating to infant sleep in addition to
risk factors specifically linked to SIDS.

The triple risk hypothesis

Data from population (epidemiological) studies indicate that there are numerous risk
factors for SIDS that act together to increase or decrease the chance of death. SIDS is
therefore thought to be due to multiple factors acting in a given situation. The ‘triple
risk hypothesis’** has been suggested as a model of how risk factors might act to
cause SIDS. This model suggests that SIDS occurs due to a combination of factors
including:
1. Theinfantis vulnerable (e.g. they may have a physiological abnormality of
some kind);
2. Theinfantis at a critical period of development (e.g. the first six months of
life, when SIDS is more common);
3. Thereis an external factor in action that serves as a physiological stressor to
the infant is placed prone to sleep, their breathing is compromised by soft

bedding, etc.).

Research has identified different risk factors for physiological or developmental
vulnerability as well as external factors, and is ongoing into how these factors
combine to cause SIDS. This document outlines the identifiable intrinsic factors (e.g.
prematurity and low birthweight) that are associated with increased SIDS-risk, and
the external, or modifiable, risk factors for SIDS. For more information on some of
the physiological vulnerabilities underlying SIDS, see the Overview of Potential
Mechanisms document.

1. Factors shown to increase the risk of SIDS
1.1 Sleeping position

In most countries the traditional sleeping position for babies is on the back (supine).
Up until the late 1960s, few babies in the UK slept on the front (prone). However, in
the 1970s, babies in special care baby units in the UK were placed prone as this was
reported to improve respiratory function in pre-term babies with respiratory
distress'>1® and reduce vomiting in babies with gastro-oesophageal reflux.”8 In the
years that followed this practice was extended to healthy full term babies.


https://www.lullabytrust.org.uk/wp-content/uploads/Overview-of-SIDS-mechanisms.pdf
https://www.lullabytrust.org.uk/wp-content/uploads/Overview-of-SIDS-mechanisms.pdf

The idea that sleeping position might be associated with SIDS in the UK was first
examined in 1965 but the association was not thought to be statistically significant,
however later analysis has found it to be s0.1% %! In the mid-1980s comparisons of SIDS
rates in different communities showed that rates were lower amongst those
communities that commonly placed their infants to sleep on their backs. This led to
the suggestion that avoidance of prone sleeping might reduce SIDS??23 and renewed
interest in the association between prone sleeping and SIDS.

Subsequent studies from the UK, the USA, Europe, Australia, New Zealand and Hong
Kong have consistently reported that the proportion of infants sleeping prone is
significantly higher among SIDS babies than among surviving controls.”®23- 39 For
example, a major study carried out in the UK?® found that the odds ratio of a SIDS
death was 6.68 (95% Cl 2.10-21.92) for infants placed prone as compared with those
placed supine, even when a wide range of other factors relating to the mother, the
infant and socio-economic conditions was considered. Research from the Nordic
countries 4° and the UK“*' has shown clearly that prone sleeping is particularly
dangerous for babies born with low birth weight, both those born preterm (before 37
weeks) and those with intrauterine growth restriction. The odds ratio for infants in the
former category was 48.8 (95% Cl 19-128) and for those in the latter it was 38.8 (95%
Cl 14-108), compared with normal birth weight babies slept on their backs.*® These
infants are also at highly increased risk if placed to sleep on their side.

Publicity in the Netherlands in 19877 and in Australia in 1988%% reduced the proportion
of infants placed prone to sleep and the SIDS rate subsequently fell. Since the advice
to put babies on their backs has been widely promoted, there have been changes in
child care practice in many countries, and most babies now sleep supine.?2628-30 Thjs
change in practice has been accompanied by a fall in the SIDS rate and in some
countries appears to explain the fall entirely.283°

Infants who usually sleep supine but who are placed prone are at very high risk of
SIDS.324243 One study reported an adjusted odds ratio of 8.2 (95% Cl 2.6-26) when
babies were routinely placed in a supine position for at least two weeks and then were
placed prone. A similar increase in risk was found for babies who were accustomed to
sleeping supine and then were placed on their side for their last sleep (adjusted odds
ratio 6.9, 95% Cl 2.3-20.6).3° The first prone sleep appears to be a particularly high risk
occasion.?®

It is important that care is taken regarding the positioning of the baby from birth as
there have been case reports of presumably healthy babies who have been placed in
direct skin-to-skin contact with their mothers in the prone position shortly after
delivery and then have experienced apparent life-threatening events or suddenly
died, termed sudden unexpected postnatal collapse (SUPC).**46 Other risk factors for
SUPC are first breastfeeding attempt and co-sleeping, which often takes place in
maternity units.*®4” A recent analysis in the US found the rate of SUPC in the first week
of life was stable between 1994 and 2015, whereas sudden deaths in the postneontal
period declined.*® Although SUPC is rare and evidence is mostly limited to case



reports, care should be taken at all times to ensure that the infant’s breathing is not
obstructed and safe sleep practices are followed.

Back versus side

Sleeping on the side increases the risk of SIDS, as compared with sleeping on the
back.3%4%30 This may partially be because it is easier for a baby to turn from the side
to the prone position, although this is unlikely to be the whole explanation since SIDS
infants were more likely to be found in the side position, as well as having been put
down on their side.*! A case-control study conducted in the USA found that infants
who were placed on their side to sleep were at twice the risk of SIDS when compared
to infants who were last put down on their backs (adjusted OR 2.0, 95% Cl 1.2-3.4).3°
The same study found the risk of SIDS to be even higher when the infant was placed
on their side but found in a prone position with an adjusted odds ratio of 8.7 (95% ClI
3.3-22.7).

At least two studies have found that side sleeping is particularly risky if the baby was
born prematurely (before 37 weeks gestation) or with low birth weight (<2.5 kg/5.5
Ibs), and that the combined risk of low birth weight and side sleeping was more than
multiplicative.*%4! In one of these reports,*® the odds ratio for SIDS was 36.6 (95% Cl
13.0-107.0) if the baby was premature and 9.6 (95% Cl 4.3-22) if the baby was born
light for gestational age, compared with normal birth weight babies slept on their
backs.

Health considerations

It is often thought that sleeping healthy babies on the back puts an infant at greater
risk of death through aspiration of vomit and choking but there is no evidence to
substantiate this.>! The widespread adoption of the supine position in the UK has been
accompanied by a fall in post perinatal mortality rates? and no increase in aspiration
death rates.>? Similarly in a USA study there was a fall in SIDS incidence but no cases
of aspiration.>? With the exception of infants with rare abnormalities such as the
Pierre-Robin syndrome, who have abnormally shaped airways, there is no
documented evidence of adverse effects of supine sleeping.>* Some newborn babies
with respiratory distress and others with particular medical problems may benefit
from being nursed prone,>® and in these cases parents should follow medical advice
about sleeping position.

Plagiocephaly

Deformational plagiocephaly (known as ‘flat-head’ syndrome) refers to the common
asymmetric flattening of the infant skull, which may be present from birth or develop
postnatally and is often accompanied by abnormal neck positioning (torticollis).>®
Plagiocephaly was thought to be linked primarily to the supine position for infant



sleep, however this has been challenged by research,>” and craniofacial asymmetries
and torticollis have been found to be very common among newborns.>® Plagiocephaly
is associated with developmental delays though is mainly considered an aesthetic
issue.>® Both positional head deformities and developmental delays are mostly back
to within the normal range by the age of 3-5;% however many parents report anxiety
about head deformities, and may resort to non-supine sleep positions or use pillows
marketed as preventative aids,®! despite both being risk factors for SIDS. Orthotic
helmets can be prescribed for cases of moderate to severe plagiocephaly, but one
randomised controlled trial has shown they are not effective, and side effects are
common.®?

Another randomised controlled trial from 2016 identified some safer measures to
prevent or reduce plagiocephaly, including alternating the side of the head held when
handling the infant; prone positioning (or ‘tummy time’) when awake; and stretching
exercises for the neck should an early imbalance be detected. These
recommendations significantly reduced the prevalence of plagiocephaly at three
months. An earlier prospective, controlled trial found similar results at four months,
when parents were encouraged to allow spontaneous and unhindered movement
from birth>’. Prone positioning when awake can also aid gross motor development,
reducing the time taken to reach developmental milestones compared to infants who
spent less than 15 minutes a day in the prone position,®3 but should only be allowed
under adult supervision.

Older infants

As babies get older the sleeping position cannot be controlled, as they will move to
find the sleeping position they find most comfortable. It is important to remember
that the risk of SIDS decreases after a peak at the age of 1-3 months and that the vast
majority of babies sleeping on their front do not die. Furthermore, sleeping position
is not the only risk factor that can be changed. Advice is therefore to put a baby on
the back to sleep at the start of every sleep period. It is as important to do this for
daytime naps as it is for night sleep.®* This recommendation should be followed unless
there is medical advice to the contrary. If a parent finds that their baby has rolled onto
their stomach, the baby should be turned onto their back again, but parents should
not feel that they have to get up all night to check. Babies will learn at some point to
roll onto their front. When the baby can roll from back to front and back again, on
their own, then they can be left to find their own position.

Recommendation:

Parents should be advised that placing an infant to sleep on their stomach or side is
significantly associated with an increased risk of SIDS. Infants should always be placed
on their backs to sleep at the start of every sleep period. Infants who usually sleep on
their back but are unusually placed on the front or side are at a high risk; therefore it
is important that babies are put on their backs consistently as part of their regular
sleep routine. The risk is further increased in babies who are either pre-term or low




birth weight. Babies should be allowed supervised time in the prone position when
awake to avoid development of plagiocephaly and aid motor development.

1.2 Smoking

Evidence from a very large number of studies worldwide consistently demonstrates
that maternal smoking both during pregnancy and after the baby is born increases the
risk of SIDS.®° The risk appears to be dose related. For example, the following odds
ratios were found in two separate studies (Table 2):

Study 1

Study 226

Cigarettes per day Odds ratio

Cigarettes per day Odds ratio

1-10
11-20
>20

2.6
2.8
6.9

1-9
10-19
>20

4.25
6.49
8.56

Table 2. Smoking during pregnancy and risk of SIDS, by number of cigarettes
smoked.

A 2013 meta-analysis of 23 case control studies gave an OR of 2.25 (95% Cl 2.03-2.50)
for SIDS risk among women who smoked in pregnancy. Heavy cigarette consumption
(more than 10 a day) further increased the risk of SIDS (OR 2.30,

95% Cl = 1.27-4.18).%” It has been suggested that if maternal smoking during
pregnancy were eliminated, the SIDS rate would be reduced considerably; for example
by up to 30%°>%8 or by up to 40-50%.5°70

Smoking during pregnancy is associated with low birth weight, a factor linked to SIDS,
but data from research studies shows that this does not explain its importance.5%71-73
Prenatal smoking has been associated with SIDS with an OR of 2.7 (95% CI 2.4-3.0).74
Smoking still contributes to SIDS when allowance is made for a range of confounding
factors such as maternal age,?”6:697172,73,75,76 narity,66.70.7576 mgrital status,?”-6%70.7>
education,?”:%870.77 preastfeeding,?’-%° sleeping position,?”%° family situation®7%71 and
sex of infant.56.6°

Environmental tobacco smoke exposure

Some of the studies of SIDS and smoking during pregnancy make reference to the
effects of smoking after birth on the risk of SIDS.27-6%75787°% However, it can be difficult
to distinguish between the effects of smoking during pregnancy and exposure to
second-hand smoke after birth. There are studies that do link SIDS to exposure to
second-hand smoke after birth.6>6%7580.81 A meta-analysis of 18 case control studies
found the risk of SIDS almost doubled for maternal postnatal smoking (OR 1.97 95%
Cl1.77-2.19). Smoking more than 10 cigarettes per day increased the OR to 2.65 (95%
Cl 1.33-2.04).%7 Environmental tobacco smoking in a European population has been
estimated to be responsible approximately for 24-32% of SIDS incidents.®? Studies also
demonstrate an increased risk if the father also smokes.5%788081.83,84 There is also an



increased risk when mothers smoke only after their baby is born72 2°°ve but the small
number of such mothers makes these studies difficult. A study published in 2011
highlighted postnatal smoking as an important risk factor, after adjustment for supine
sleeping position.®> The odds ratios found were as follows: one parent OR 2.5 (Cl 1.2-
5), both parents OR 5.77 (Cl 2.2-15.5), maternal OR 2.7 (Cl 1.0-6.4) and paternal OR
2.4 (Cl 1.3-4.5). A study in the USA showed that when the prevalence of smoke-free
households with infants increased by 1%, the rate of SIDS declined by 0.47%.8% A meta-
analysis conducted by the Royal College of Physicians found an increased risk of SIDS
for paternal or other member of the household smoking where the mother is a non-
smoker (OR 1.45, Cl 1.1-2.0).%” The US Surgeon General concluded in 2006 that there
is sufficient evidence infer a causal link between exposure to environmental tobacco
smoke and SIDS.8%8

Smoking cessation

Pregnant women who smoke and would like to quit may be offered nicotine
replacement therapy (NRT) if non-pharmacological interventions fail.® There does
not appear to be any research conducted specifically on the risk of SIDS and NRT;
however a large, randomised, placebo-controlled trial found no increase in infant
mortality up to the age of 2 years in women who used NRT patches in pregnancy
compared to placebo.?® A systematic review found no evidence for NRT increasing the
risk of premature birth or low birthweight (risk factors for SIDS) or neonatal death.®?
There is limited evidence on the use of other pharmacological treatments in
pregnancy such as varenicline and bupropion, which should not be taken by pregnant
or breastfeeding women.#

There is no evidence yet relating to electronic (‘e’) cigarettes and the risk of SIDS
although it is hoped that these may be safer than standard tobacco cigarettes.®? E-
cigarette use is common among women of reproductive age including pregnant
smokers?®3; however research on e-cigarette use among preghant women has been
limited. ®* The Lullaby Trust is an active member of the Smoking in Pregnhancy
Challenge Group. This group recommends that pregnant women who find using an e-
cigarette helps them to remain smoke-free should not be discouraged from doing so0.%?
There is currently no evidence to show that second-hand exposure to e-cigarette
vapour is harmful to others.”® >, however there are currently no published data on
the effect of the chemicals in e-cigarette vapour on the developing embryo/foetus and
caution is therefore advised.®*

Bed sharing and smoking
The risk of SIDS is greatly increased in association with a combination of bed-sharing

and smoking by either parent, even if they do not smoke in the bed.?%°6- 1% parents
who smoke should avoid sharing a bed with their infant (see section 1.3.1 below).

Recommendation:



Parents should not smoke during pregnancy or after birth; this applies to both
parents. Postnatal exposure to secondhand smoke also puts a baby at risk, therefore
it is important to keep a baby out of smoky atmospheres. Bed sharing is unsafe if
either parent smokes or the mother has smoked in pregnancy.

1.3 Sleep environment
1.3.1 Co-sleeping

In this document co-sleeping refers to the practice of sharing a bed, sofa, armchair
or other surface with an infant for sleep, which can take place either intentionally or
unintentionally. A majority of research studies conducted over the past 20 years
have found that co-sleeping increases the risk of SIDS, with the level of risk varying
according to the sleep environment and individual factors relating to the infant and
caregiver. A NICE review of co-sleeping and SIDS'°! determined that bias and other
deficiencies exist in all of the SIDS case-control examining co-sleeping so far.
Consequently NICE cautions us to remember that the cause of SIDS is multifactorial
and none of the studies conducted to date provide evidence that co-sleeping causes
SIDS, but that the two are linked in some way (i.e. there is an association)°,

NICE reported on co-sleeping rather than bed-sharing because sofa-sharing was
combined with bed-sharing for analysis in some of the studies reviewed, however.
those studies that have examined bed and sofa-sharing separately have found a
dramatic difference in the strength of any association with SIDS (see below).

Bed sharing

The prevalence of bed sharing in the UK has been estimated as being between 7%1°2
and 49%'9 with an overall prevalence estimate of 13.2% across 9 studies, although
some of those with lower prevalence rates included duplicate samples %4, Prevalence
studies of bed-sharing often produce inconsistent results within the same population
because the survey questions posed about infant sleep location are not standardized
and validated tools for assessing bed-sharing practices and prevalence have not been
developed 1%. This same issue affects case-control studies of SIDS and sleep
location'%. A meta-analysis published in 201297 (and an earlier review in 1996%!)
reported there were no studies showing an association of reduced SIDS for infants
who bed-share (that met the inclusion criteria for the analysis) (Figure 1). A previous
review also demonstrated that no study had found bed sharing to be associated with
a reduced risk of SIDS.108

A recent study*3® found no association between SIDS and bed-sharing in the UK in the
absence of key hazardous circumstances for infants under 3 months of age, and found
an association that was in the direction of protection for infants of 3 months and older.
These UK data emphasise there is a greatly increased association between bed-
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sharing/co-sleeping and SIDS in the presence of alcohol, drugs, and sleeping on sofas.
These are the key circumstances that should be avoided.

Study name Statistics for each study OR and 95% CI

OR Lower Upper

limit limit Z-Value P Value

Arnestad 166 057 484 093 35 —i—i
Blair 1999 9.78 4.02 2381 5.02 .00
Blair 2009 21.77 3.79 125.02 3.45 .00 —r
Brook 2.90 0.75 11.24 1.54 12 ——
Hauck 2.00 1.21 3.32 2.69 .01 : 3
Klonoff-Cohen  1.21 059 248 0.52 .60 -
Li 4.50 1.33 15.22 2.42 .02 —a
McGarvey 3.53 140 8.92 2.67 .01 ——
Mitchell 202 135 303 340 .00 n
Tappin 336 167 6.75 3.41 .00 -
Vennemann 273 134 556 2.77 .01 -
Summary OR 289 1.99 418 561 .00 2

0.01 0.1 1 10 100

Protective for SIDS Risk for SIDS

Figure 1. The association of bed sharing and risk of SIDS across 11 studies published
before 2012.Error! Bookmark not defined.

Sharing a sofa or chair

Studies have found that sharing a sofa or chair with an infant is associated with an
extremely high risk of SIDS.9%Error! Bookmark not defined., 109 e UK case-control study found
an OR of 48.99 (Cl 5.04 to 475.60) for sofa-sharing infants.'? In England and Wales
approximately one-sixth of infants who died of SIDS were found sleeping with an adult
on a sofa'’® and similar proportions have been reported in Scotland!® and Northern
Ireland.'! Infants who sofa share are at risk of entrapment or overlaying, but are also
more likely to be placed in a non-supine position, to have been exposed to tobacco
smoke prenatally, and for the sofa to be an unusual sleep location (e.g. parents falling
asleep on the sofa accidentally), 12 although the sofa is still an extremely risky
environment even if it is the customary place for the infant to sleep. Mothers and
fathers are just as likely to sofa share.

Smoking and bed sharing

It is widely accepted that bed sharing with a baby if either parent is a smoker
significantly increases the risk of SIDS, whether or not they smoke in the bedroom,
and that smoking during pregnancy is a significant background predictor of SIDS
among bed sharing infants,26,%6-Error! Bookmark not defined., 110,113 |y 3 stydy from 2004,%° the
risk of bed sharing was 10-fold greater amongst mothers who smoked and, in another
paper published in 2012 Error! Bookmarknot defined. the sybgroup analysis of four studies for
maternal smoking and bed sharing found an OR of 6.27 (95% Cl 3.94-9.99).
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Some studies have found a small, but statistically significant, increase in risk even if
the parents are non-smokers, although the magnitude of the estimated risk is much
smaller than for smokers.%6:9%:100,114-116 Figyre 2 jllustrates the forest plot and odds
ratios of the association between bed sharing and risk of SIDS by smoking status found

in studies conducted prior to 2012, and analysed in a meta-analysis.Eror! Bookmark not
defined.

A

ORs for the association of bed sharing in infants of smoking mothers
Study name Statistics for each study OR and 95% CI

OR Lower Upper
limit limit Z-Value P Value

Fleming 9.25 241 3550 3.24 .00
Scragg 5.73 3.08 10.67 5.50 .00
Tappin 5.89 0.74 46.94 1.67 .09

Vennemann 6.44 2.62 15.82 4.06 .00
6.27 3.94 999 7.73 .00

0.01 0.1 1 10 100

Protective for SIDS Risk for SIDS

Meta Analysis

ORs for the association of bed sharing in infants of non-smoking mothers

Study name Statistics for each study OR and 95% CI
OR Lower Upper
limit limit Z-Value P Value
Scragg 0.98 0.44 218 -0.05 .96
Fleming 2.55 0.80 8.16 1.58 11

Vennemann 2.20 0.99 4.90 1.93 .05
1.66 0.91 3.01 1.66 .10

0.01 0.1 1 10 100

Protective for SIDS Risk for SIDS

Figure 2. Association of bed sharing and risk of SIDS: A. In infants of smoking
parents; B. In infants of non-smoking parents.Error! Bookmark not defined.

The risk of bed sharing among non-smoking mothers was an OR of 1.66 (95% Cl, 0.91-
3.01) in a study from 2012, Error! Bookmark not defined. 5nq 2 09 (95% CI 0.98-4.39) in a study
from  2006.%° A systematic review of bed sharing from Canada concluded that ‘there
may be an association between bed sharing and SIDS among smokers, but the
evidence is not as consistent among non-smokers’.*” A more recent study in New
Zealand™8 found an adjusted OR of 4.96 (95% Cl 2.6-9.6) for co-sleeping. However, an
accompanying editorial in the same issue pointed out that the Canadian researchers
took as their control group infants who were sleeping in a separate cot, without
distinguishing between those who slept in the parents’ room and those who slept in
their own room.'% The appropriate control group (i.e. those at lowest risk) are those
sleeping in their own cot in the parents’ room, since sleeping in a separate room is
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known to double the risk.?6100114.113 | ymping these two groups together inevitably
reduces the observed risk from bed sharing.

A subsequent study, from 2013, has identified an increased SIDS risk from bed sharing
in infants of both smoking and non-smoking parents.?® The study revealed that
infants who bed share at two weeks of age with parents who both smoke are at a 65-
fold increased risk of SIDS compared with infants room sharing with parents who do
not smoke. However, the results also showed that even where neither parent smokes,
there was an adjusted OR of 8.3 (95% Cl 3.7-18.6) in bed sharing infants at two weeks
old, and an adjusted OR of 3.6 (95% Cl 1.8-7.2) at 10 weeks old. A more recent study
in New Zealand®?! found an adjusted OR of 4.96 (95% Cl 2.6-9.6) for bed sharing
(defined as sharing any sleep surface with an infant), which increased to 32.8 (95% ClI
11.2-95.8) when mothers smoked in pregnancy. The report from this study does not
differentiate between more or less hazardous sleep locations.

Very young infants, low birth weight infants and premature infants

The risk of bed sharing for non-smoking parents mainly affects infants with low birth
weight (<2,500 grams)*1190:122 or infants born pre-term (<37 weeks of gestation).!°
Younger infant age has often been found to be associated with an increased risk of
SIDS.%%%° For example, one study!!3 found that bed sharing with a young infant (aged
less than one month) increased the risk of SIDS sevenfold where either the mother
had smoked during pregnancy or was currently a smoker. One study'?? found that bed
sharing with younger infants (<2 months) is a prominent independent risk factor for
SIDS (no correlation was found with other risk factors, including smoking). A study
from the Netherlands found that, after adjustment for maternal smoking, the OR for
bed sharing compared with non-bed sharing was 9.1 (95% Cl| 4.2-19.4) below 2
months, falling to 1.3 (95% ClI 1.0-1.6) at 4-5 months,'?* and was not significantly
altered by the presence or absence of breastfeeding. Additionally, another study
found that, after adjustment for maternal smoking, the OR for bed sharing was 8.02
(95% Cl 1.97-32.54) for infants 0-10 weeks old and 6.63 (95% Cl 0.95-45.81) for infants
10-20 weeks old.*® A very large study from the US suggests that younger infants (<3
months) were particularly at risk from bed-sharing, while rolling into objects in the
sleep area is a greater risk factor for infants of four or more months.12°

Co-sleeping and alcohol and drugs

The risk of SIDS is increased where a parent has used alcohol or drugs, or is excessively
tired,%6,98 Error! Bookmark not defined. 110 Qne gnalysis of case-control studies found that
where the mother had consumed two or more units of alcohol in the last 24 hours,
there was a very substantial increase in SIDS risk when bed sharing (adjusted OR at 2
weeks of age = 89.7, 95% Cl 25.3-317.7; at 10 weeks = 38.6, 95% Cl 12.6-117.8; at 20
weeks = 13.5, 95% Cl 4.6-39.5).120 The study also showed that the use of any illegal
drugs by the mother, including cannabis, increased the risk 11-fold even when the
baby was room sharing and that the risks associated with a drug-using mother who is
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bed sharing are ‘inestimably large’. One case control study!'® found the interaction
between drug and alcohol use and co-sleeping increased the risk of SIDS by over 50
times (OR 53.26, 95% ClI 4.07-696.96). It should be noted that many studies do not
have data available on whether the bed sharer had taken drugs or consumed alcohol,
or whether they were excessively tired; such missing data may explain some of the
inconsistencies in data produced by the studies discussed above.

Co-sleeping and breastfeeding

Bed-sharing is related to prenatal intention to breastfeed 4 and there is evidence that
bed-sharing is associated with prolonged and easier breast feeding'?%-12° but a causal
link has not been demonstrated:*30.Error! Bookmarknot defined. jt j5 5t |east as likely that when
mothers stop breastfeeding they are less likely to bed share. A large US survey®3l
where parents are strongly advised against bed-sharing, 132-133 found that room
sharing without bed-sharing was the norm for the majority of both breastfeeding and
non-breastfeeding mothers, although mothers who chose to bed-share were more
likely to be exclusively or partially breastfeeding.

A 2013 study found that there was an association between bed-sharing and SIDS
(adjusted OR 5.1, 95% Cl 2.3-11.4) for breastfed babies less than 3 months old who
bed shared with non-smoking parents.??° It should be noted that the study defined
breastfeeding as where the ‘infant was being partially or completely breastfed at the
time of death or interview’, so it is not known whether there was a difference in the
risk of bed sharing between those babies who were partially breastfed or those who
were exclusively breastfed.

Hazardous vs non-hazardous co-sleeping

Many parents chose to bed share for a variety of reasons, and in some cultures it is a
common practice, and the associations with bed sharing are complex. One cohort
study in a bi-ethnic population in the UK found that 15.5% of families had ever bed
shared, 7.2% of families regularly bed shared, and 9.4% of families had ever sofa
shared with their infants; 1.4% reported both!® The data showed that bed sharing
and sofa sharing are distinct practices, where regular bed sharers were more
commonly Pakistani and sofa sharers were less likely to be Pakistani. The association
between breastfeeding and bed sharing was greater among white British than
Pakistani families, and sofa sharing occurred in association with smoking and
breastfeeding for more than eight weeks. The determinants of co-sleeping were found
to differ between the UK Pakistani and UK majority communities, and from those of
US minority communities. Data from the US showed different patterns of bed sharing
across population groups. As such, the study authors suggest we should be cautious
about generalising SIDS risk factors across populations.

Some researchers argue that in the absence of key risk factors for SIDS, bed sharing

is not inherently dangerous 3* and blanket advice not to bed share may do more
harm by increasing the possibility of more risky accidental co-sleeping, for example

14



on a sofal?®13> A study in 2013 aimed to resolve uncertainty as to the risk of SIDS
associated with bed sharing where neither parent smokes and the baby is
breastfed.??° This individual patient analysis of pooled data from five case-control
studies found that while the association between SIDS and bed sharing decreased
with age, there was still a five-fold increase versus room sharing, (adjusted OR 5.1,
95% Cl 2.3-11.4) for bed sharing babies less than three months old who were
breastfed, where neither parent smoked, and had no other risk factors for SIDS.
Smoking and alcohol consumption of parents also greatly increased the bed sharing
risk, although a large proportion of this data was imputed as the original data was
missing.

A more recent study of 400 SIDS infants in England found that bed sharing was
associated with an increased risk of SIDS when parents smoked or had consumed
alcohol (OR 18.3 95% Cl 7.7-43.5), but notably this risk did not reach significance in
the absence of these factors for infants less than three months old (OR 1.6, 95% ClI
0.96-2.7) and was in the direction of protection for infants older than three months,
a finding that has not yet been replicated elsewhere (OR 0.1, 95% Cl 0.01-0.5).13¢ The
control group for this study included some infants who slept alone, which as a
known risk factor for SIDS might have led to smaller differences in the odds ratios
between cases and controls.

Recommendations

In England, the National Institute for Health and Care Excellence (NICE) reviewed the
two analyses above and other available evidence on co-sleeping in 2014, and
recommended that parents should be informed of its association with SIDS,
particularly when parents are smokers, have consumed alcohol or drugs, or the baby
was low birthweight or premature.¥” It should be noted that the guidance grouped
bed sharing with sharing sofa or chair, yet the sofa has been shown to be a much more
risky environment than an adult bed. The Lullaby Trust strongly advises parents to
avoid sleeping with their baby on a sofa, and to avoid bedsharing in association with
alcohol or drug use, or with a smoker. We encourage parents to always ensure their
baby sleeps in a clear safe space, whether sleeping on their own in a cot or Moses
Basket. Some parents will create an alternative space in their beds for their baby. If
adults choose to share a bed with their baby in this way, they should be aware of the
baby’s presence and be familiar with the safer sleep guidance.

However, as also recommended by NICE, it is important to recognise that co-sleeping
can happen both intentionally or unintentionally 38, 137, As co-sleeping is common,3°
parents who make an intentional choice to bed share for cultural or personal reasons,
or feel it may happen accidentally, should be aware of steps they can take to make it
more safe, such as keeping their baby away from pillows or planning what to do if they
will be drinking alcohol#°. This risk-reduction approach is echoed in AAP guidelines,
updated in 2016, which states it is less hazardous for parents to accidentally fall asleep
with their baby on an adult bed rather than on a sofa or armchair. The AAP therefore
recommends it may be safer to feed an infant in bed, placing the infant back on a
separate sleep surface when the parent awakens.'4!
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Recommendation:
Babies should be placed on their backs for sleep, in a clear safe space, in the
presence of a caregiver day and night.

Parents should be made aware that bed-sharing is associated with an increased risk

of SIDS where:

- Either parent smokes

- Either parent has consumed alcohol or taken drugs (including medications that may
make them drowsy)

- The baby was premature

- The baby was low birth-weight

Co-sleeping on a sofa or armchair is significantly more unsafe than bed-sharing.
Parents who choose to bed-share should be made aware of the above risks and of
resources that can help them to make the co-sleeping environment less hazardous.

1.3.2 Temperature and overwrapping

Initial reports that overheating arising from high room temperature, excessive
insulation (overwrapping) or both, may contribute to sudden infant death were largely
circumstantial. #2144 Subsequently, case control studies have demonstrated that the
level of bedding and clothing (insulation) was significantly higher among babies who
died from SIDS than controls#4-146 and that cases were more likely to have had the
heating on all night.**¢ There is also evidence to show that overheating interacts
adversely with other important factors such as prone sleeping and infection,14>147-149
In one case-control study, SIDS was significantly associated with sleeping in the prone
position (unadjusted OR 4.5, 95% Cl 2.1-9.6) and this association was further
strengthened among infants who slept in heated rooms (p=0.006).14” However, when
the infants were not placed in the prone position to sleep, this did not have a
significant effect. Another study reported that infants sleeping in a prone position and
with >2 tog extra thermal insulation above what was needed to maintain the lower
critical temperature (temperature below which the metabolic rate is likely to increase)
were at a significantly increased risk (OR 6.07, 95% CI 3.83-9.60).1%¢ Babies should not
wear hats for sleep during the day or night as they can increase the risk of SIDS by
more than three times (OR 3.12, 95% ClI 1.39-7.01).%

Studies that took place before the fall in incidence began in 1989, when SIDS was much
more prevalent in the winter months, have shown that the amount of bedding put on

babies during winter is often greater than the amount used during the summer, even
when the room temperature is the same. 10,151

Fever
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Some studies have shown that SIDS may occur against a background of minor
illness. 12153 A number of factors such as fever following an infection, prone sleeping
position, overwrapping or bedclothes covering the head, can affect the thermal
balance in a baby by either making the baby too hot or reducing their ability to lose
heat. There is a substantial and growing body of evidence that raising the temperature
in the upper airway (nasopharynx) of babies may favour the production of potentially
dangerous toxins by colonising bacteria (such as Staphylococcus aureus), and that
these may contribute to the deaths of at least some infants.**~1°6 There is also
evidence that some infants may be predisposed to an exaggerated and potentially
catastrophic inflammatory response to these toxins, due to minor genetic variations
(polymorphisms) in the structure of certain chemicals (cytokines) that are involved in
the biological response to infection>’-1% and that these small variations may partly
explain the differing incidence of SIDS in different ethnic groups.6°

Too little insulation

There have been many studies examining the effect of excessive heating and SIDS;
however one study found that SIDS can also be associated with too little thermal
insulation. A case-control study that took place over three years in New Zealand
showed an OR of 2.63 (95% Cl 1.61-4.30) when too little thermal insulation was used,
after adjusting for a number of variables including demographic, pregnancy, infant
and postnatal factors.*® In addition, an interaction effect was seen when the infants
had too little thermal insulation and were not tightly wrapped leading to an increased
risk of SIDS (OR 3.81, 95% Cl 2.04-7.09).1* However, examining the effect of too little
thermal insulation does not appear to be commonly researched and therefore similar
evidence to support these findings was not found in other studies.

There is a consensus view in the UK, not strongly evidence based, that an ambient
room temperature of 16-20°C, combined with light bedding or a lightweight well-
fitting sleeping bag, offers a comfortable and safe environment for sleeping babies but
further research is necessary to establish this with confidence.

Recommendation:

While it is important to ensure that a baby does not get too cold, it is also important
to avoid care practices that may result in the baby getting too hot. As such, babies
should be checked to ensure that they are a suitable temperature and clothes and
bedding are appropriate for the room temperature. Babies should not wear hats
indoors or when asleep.

1.3.3 Bedding and mattresses

Soft/loose bedding
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The head is an important source of heat loss for a normal baby.® A high proportion
of infants who die as a result of SIDS are found with their head covered with
bedding.26:°1,77,162,163 The yse of bedding, which covers the head is an independent risk
factor.”’ One study reported that the risk was 2.5 times when the infant’s head or face
was covered with bedding (OR 2.5, 95% Cl 1.3-4.6).1%* Bedding, such as quilts, pillows
and duvets, is associated with an increased risk of SIDS in the UK.26:164.165,166 pij||ow use
alone has been shown to increase the risk of SIDS by 2.5 times (OR 2.5, 95% Cl 1.5-
4.2).164

Infant sleeping bags have risen in popularity in recent years and may have contributed
to the reduction to SIDS rates in England by reducing the possibility of head-
covering!!? and rolling into the prone position.®” There have been very few studies
that have investigated the use of sleeping bags and existing evidence is mixed: one
case-control study in the Netherlands!®’® found a protective effect (OR 0.30, 95% ClI
0.13-0.67), although only for cotton rather than quilted sleeping bags, whereas a
larger case-control study in England!® did not find a significant effect. A review of
incidents relating to sleeping bags and swaddling reported to the US Consumer
Product Safety Commission between 2004 and 2012 found that five of the 36 incidents
involved sleeping bags, including one death (in which the infant was placed prone on
thick blankets and pillows) and two injuries and two potential injuries (all involving the
zipper of the sleeping bag among older infants).'%8 This review is not likely to have
captured all incidents relating to sleeping bags, however they appear to be at least as
safe as sheets and blankets when no other risk factors are present, and when well-
fitted around the neck and chest can prevent head-covering and rolling into the prone
position.

Soft surfaces

There is evidence to show that soft sleep surfaces are associated with a significant
increase in the risk of SIDS.16416> A case-control study conducted over 2.5 years in the
USA reported that a soft sleep surface (defined as the infant’s head sinking one inch
or more into the surface) led to a five-fold increase in the risk of SIDS (OR 5.1, 95% ClI
3.1-8.3).1%* Furthermore, this same study showed that placing infants to sleep in the
prone position may be especially dangerous when combined with unsafe sleep
environments. A significant interaction was found between the prone position for
sleeping and the presence of a soft bedding surface with an adjusted OR of 21.0 (95%
Cl 7.8-56.2). An interaction effect was also seen for sleeping in the prone position and
pillow use (OR 11.8, 95% Cl 4.0-34.4).1%* Sheepskins have been found to increase the
risk of SIDS for infants sleeping in the prone position but not for supine sleepers
(adjusted OR 27.92, 95% Cl 6.45-120.91).%%° However, when quilts are used, the
greater risk of SIDS has been shown to be in infants sleeping in a supine position and
particularly in older infants as it may be possible for the bedding to be pulled up over
their face.16®

The available evidence indicates that there is an association between sleeping on a
soft mattress and increased risk of SIDS. A study in New Zealand, which surveyed SIDS
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case families and control families, found that soft cot mattresses were associated with
a significantly increased risk of SIDS (adjusted OR 2.36, 95% Cl 1.06 to 5.25) compared
with average and firm mattresses.?’® It was noted, however, that the firmness of the
cot mattress was subjective as no guidelines were provided on this. The American
Academy of Pediatrics (AAP) recommend that a surface should be firm enough so that
it will not indent or conform to the shape of an infant’s head.’*

A four-year population based case-control study conducted in England suggested that
some risk factors for SIDS have changed over the years and may be helping to cause
an overall decline in SIDS rates.!'? These factors include a reduction in the thermal
insulation of bedding and the widespread uptake of the ‘feet to foot’ message (i.e.
placing the baby’s feet to the foot of the cot to avoid them wriggling down under the
covers). These factors are intended to keep the head from being covered, a risk which
has previously been seen in a high proportion of SIDS victims but was significantly less
common amongst the SIDS infants in this study.'!? In contrast, this study found that
the placing an infant’s head or body on a pillow was more widespread in the sleeping
environments of the SIDS infants who were included in the study.!°

Second-hand mattresses

One case-control study in Scotland assessed the use of a secondhand mattress and
the association with SIDS.'”? The study found that routine use of an infant mattress
previously used by another child was significantly associated with an increased risk of
SIDS (OR 3.07, 95% Cl 1.51 to 6.22). Use of a used infant mattress for last sleep was
also associated with increased risk (OR 6.10, 95% CI 2.31 to 16.12). The association
was significantly stronger if the mattress was from another home (OR 4.78, 95% ClI
2.08 to 11.0) but was not significant if it was from the same home (OR 1.64, 95% ClI
0.64 to 4.2). However, the study authors conclude that there is insufficient evidence
available to judge whether this relation is cause and effect. Several studies'’317¢ have
attempted to investigate why this risk may be increased, including increased risk of
bacterial carriage and allergens, but the mechanism of any increased risk is not clear.
Another earlier case-control study in Scotland from 1997 also found an increased risk
of SIDS associated with infants sleeping on a mattress used previously by at least one
other infant or adult (OR 2.51, 95% Cl 1.39 to 4.52).'”7 However, there was no
detectable increase in risk with old mattresses completely covered in polyvinyl
chloride (PVC), which the authors suggested that this may be because these
mattresses can be kept clean whereas others cannot.

Should parents choose to buy a new mattress for a second-hand cot, to avoid the risk
of accidents it should be well-fitted to the cot with no gaps around the sides. Using a
mattress specifically designed for the cot will ensure the best fit.

Mattress covers

Using a mattress with either integral waterproof PVC coating or a separate waterproof
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layer has been found to be protective against SIDS in univariate analysis in several
case-control studies?®17816% put failed to reach significance when adjusted for other
risk factors. Therefore, using a plastic-coated mattress or a separate waterproof cover
is advisable more as a practical measure to help keep an infant’s sleep environment
clean rather than to reduce the risk of SIDS. Parents may wish to consider using a
waterproof mattress particularly if the mattress came from another home. Theories
that PVC-coated mattresses or covers (as well as foam mattresses) emitted toxic gases
that increased the risk of SIDS have proved to be unfounded.179:180,181

Alternative sleep spaces

Some products marketed for infant sleep, such as hammocks and nests or pods, are
not firm and flat and so are not recommended for use by The Lullaby Trust, although
their relationship to SIDS has not yet been established. See section 3.5 (‘Infant sleep
products’) for more information. Similarly, accidental deaths have occurred in babies
sleeping in sitting devices not designed for this purpose, such as car seats and baby
bouncers. See section 3.4 ‘Car seats and other sitting devices’)

Recommendation:

It is important to keep a baby’s head uncovered while they are sleeping; therefore
parents should be advised to place their baby on their back in the ‘feet to foot’ position
and the use of pillows, quilts and duvets should be avoided. In addition, babies should
sleep on a firm, flat mattress that is clean and in a good condition, ideally new. A
mattress with a waterproof cover will help parents to keep it clean and dry.

1.4 Alcohol and drug use

A number of studies have suggested that drinking alcohol or using illicit drugs is
associated with an increased risk of SIDS. However, findings are mixed and are
complicated by the confounding effects of smoking, which is correlated with both
drug and alcohol use, and drug and alcohol use are often related to one another.
Substance misuse is also related to other SIDS risk factors such as low socioeconomic
status, poor antenatal care and low birthweight, 82 and drug- or alcohol-addicted
parents are more likely to have chaotic lifestyles, which can impact infant care and
decision-making. Underreporting is likely to be common due to social stigma or
illegality of drug-taking,'®3 limiting the power of statistical analyses. Studies are
presented here separated into the antenatal and postnatal period, but in reality it is
difficult to differentiate the effects of drugs and alcohol use before and after birth.
Both alcohol and drug use impair parental decision-making around their infant’s
safety.184185

1.4.1 Alcohol
Drinking in pregnancy
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In studies that control for smoking and other confounding variables, moderate to
heavy alcohol use in pregnancy appears to be related to SIDS as opposed to lighter
drinking. Women with an alcohol-related disorder diagnosed in pregnancy,
indicating heavy drinking, have a significantly increased risk of SIDS (adjusted hazard
ratio (HR) 3.85, 95% Cl 1.53-9.69).18 Binge drinking (defined as five or more drinks
on one occasion) also increases the risk of SIDS (adjusted OR 8.2, 95% Cl 1.9-35.3),
although only in the three months prior to conception and/or the first trimester, in a
study amongst American Indian mothers. Any drinking in the other trimesters was
not associated with an increased risk.'®” Binge drinking appears to increase the risk
for postneonatal mortality (including SIDS) more generally, as one prospective
Danish study*®® found for women who had three or more binge-drinking episodes
during pregnancy (adjusted HR 2.2, 95% Cl 1.0-4.7). Drinking four or more drinks per
week was also found to increase the risk of postneonatal mortality (adjusted HR 2.9,
95% Cl 1.2-7.0).

Results from other studies have been less consistent: a retrospective case-control
study found no increased risk of SIDS for drinking alcohol during pregnancy,® and
another Danish prospective study,® found no relationship between any alcohol
consumption and a significantly increased risk of death at any point in the first year
of life, although women who consumed higher levels of alcohol were
underrepresented in the sample. Although there does not appear to be a
relationship between SIDS and lighter drinking, guidance from the Royal College of
Obstetricians and Gynaecologists in the UK states that as no ‘safe’ level of alcohol
has been established, it is advisable for pregnant women to abstain from alcohol
completely.1%°

Drinking postnatally

Usual maternal and paternal alcohol consumption after birth is not significantly
related to SIDS, although SIDS parents tend to drink more than control parents on
average.?®167.183,191 Gayeral case control studies?®83167.183 haye found that mothers’
consumption of at least two units of alcohol in the 24 hours before the final sleep
increases the risk of SIDS (for example, adjusted OR 7.83, 95% Cl 2.13-28.73).%°
Paternal alcohol consumption in the last 24 hours was not significant. Other studies
have found either no effect for postnatal drinking at any level of consumption,*°! or
consumption in the last 24 hours to increase the risk of SIDS only in the context of
co-sleeping.®® A number of studies have demonstrated the dramatically increased
risk of co-sleeping under the influence of alcohol — see section 1.3.1 “Co-sleeping’.

1.4.2 Drugs

Drug use in pregnancy
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Many studies have identified an increased risk of SIDS from prenatal exposure to
illegal drugs, most commonly heroin and methadone,®?1%* cocaine%>1% and
multidrug use.'®21% However these early studies did not control sufficiently for
confounders such as quality of antenatal care and low birthweight.*®’

A prospective cohort study®®® that controlled for many variables found an increased
risk of SIDS with prenatal use of methadone (OR 3.6, 95% Cl 2.5-51), heroin (OR 2.3,
95% Cl 1.3-4.0), methadone and heroin (OR 3.2, 95% Cl 1.2-8.6) and cocaine (OR 1.6,
95% Cl 1.2-2.2). Maternal cannabis use in pregnancy is less studied but most of the
evidence shows no significant association with SIDS'%7-2%° and one study found it
increased the risk of SIDS but only at night. (OR 2.35, 95% Cl 1.36-4.05).2°! The risk of
postneonatal mortality in general is increased with the use of drugs in pregnancy, as
one study of birth records in California found for amphetamine (OR 1.77, 95% Cl
2.63-4.64), cocaine, (OR 1.43, 95% Cl 4.15-5.59) and multidrug use (OR 2.01, 95% ClI
4.21-6.10). However, several other controlled studies have found no effect of drug
use in pregnancy on SIDS risk after adjusting for other factors as socioeconomic
status, maternal alcohol use and smoking, although SIDS parents were more likely to
use drugs than controls.?6:1%7

Postnatal drug use

Like alcohol consumption, evidence for drug use after birth is mixed. Studies have
shown that SIDS parents were more likely to use drugs than control parents, but this
was not significant in multivariate analysis.?®1°7 However, one case-control study
from 20 regions across Europe found an OR of 1.92 (95% ClI 1.0-3.7) for maternal
drug use after birth.%® For drug use in the last 24 hours before the infant’s death, one
case control study found more parents of SIDS infants (14%) had taken drugs than
controls (6%), but the difference was not significant after adjustment for other
factors, apart from when parents co-slept with their baby.'1° Other studies that have
demonstrated the risk of SIDS when co-sleeping under the influence of drugs can be
found in section 1.3.1 ‘Co-sleeping’

Recommendation:

Some evidence shows that heavier alcohol consumption and drug-taking, either in
pregnancy or after birth, appears to be related to an increased risk of SIDS, although
other factors may impact this. Women have been advised to abstain from drinking
alcohol and taking drugs in pregnancy, and parents should carefully consider infant
care arrangements for the whole night if they plan to drink or use drugs
recreationally, including avoiding co-sleeping.

1.5 Poor antenatal care
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Several observational studies have shown that later initiation and fewer antenatal
appointments is associated with an increased risk of SIDS.26:202-204 |n one case
control study,?%? initiation of prenatal care during the last trimester of pregnancy led
to an almost three-fold increase (OR 2.8, 95% Cl 1.1-7.1) and attending fewer
prenatal visits also was associated with a significant increase in risk (OR = 1.8, 95% ClI
1.3-13.0). However, this study did not control for higher parity, which is likely to
influence care-seeking behavior and is more common in SIDS mothers. When parity
was controlled for in another study,?® there was still a significantly increased risk for
booking care in the second (OR 2.24, 95% Cl 1.6-3.14) or third (OR 4.82, 95% Cl 2.21-
10.50) trimesters. In the UK it is currently recommended that women are booked for
antenatal care by 10 weeks of pregnancy, and for uncomplicated pregnancies
receive either 10 appointments for a first pregnancy or seven for subsequent
pregnancies.?% Receiving adequate antenatal care is especially important for women
who have previously lost a baby to SIDS, as they are more likely to experience
pregnancy complications such as preterm birth and intrauterine growth restriction in
subsequent pregnancies, increasing the risk for recurrent SIDS.2%

Recommendation:

Receiving timely and regular antenatal care is associated with a lower risk of SIDS. All
women should receive the recommended number and schedule of appointments
during pregnancy.

23




2. Factors shown to be associated with lower risk of SIDS
2.1 Room sharing

There is evidence that when infants are placed in the same room as their parents, but
they do not share the same sleep surface (i.e. room-sharing not bed-sharing), a
significant decrease in the risk of SIDS is seen.’®1* A |arge study combining case-
control studies from 20 regions across Europe showed the risks of SIDS in multivariate
ORs of 0.48 (95% Cl 0.34-0.69) and 0.32 (95% ClI 0.19-0.55) when a room was usually
shared and when a room was shared in the last sleep, respectively.%®

Babies should sleep in the same room as their parents during the day as well as night.
One case control study found that the risk of unsupervised sleep during the day was
almost double that of unsupervised sleep at night (adjusted OR for daytime sleep
10.57, 95% Cl 1.47-75.96 vs nighttime sleep 5.38, 95% Cl 2.67-10.85).%* A travel cot,
Moses basket, playpen, or carrycot is suitable for daytime sleep provided other safer
sleep advice is followed.

Recommendation:
Parents should be advised that a baby should have a clear safe space to sleep in for
the first six months and should sleep in the same room as the parents, day and night.

2.2 Breastfeeding

As long ago as 1965, Carpenter and Shaddick showed that babies who died of SIDS
were significantly less likely to be exclusively breastfed than control infants who did
not die at all ages between birth and three months.2%” Several published studies, but
not all, have found that breastfeeding is associated with lower risk of SIDS. One meta-
analysis, in 2000, of 23 reports?% concluded that formula-fed infants had a death rate
from SIDS that was twice that of breastfed infants. In 2007, the USA Agency for
Healthcare Research and Quality (AHRQ) performed a more stringent meta-analysis?%?
incorporating 6 studies in which SIDS was rigorously defined and the duration of
breastfeeding specified.19%210-212 They found that ever breastfeeding was associated
with a lower rate of SIDS compared with never breastfeeding, with an adjusted odds
ratio of 0.64 (95% Cl 0.51-0.81). A study from Germany?!3 found that both partial and
exclusive breastfeeding was associated with lower SIDS rates, after adjustment for the
effects of maternal smoking, bed sharing and the use of a pacifier (dummy) during the
last sleep.?1*

A meta-analysis published in 2011 supports the findings that breastfeeding is
associated with lower rates of SIDS.?'> An adjusted analysis that compared any
duration of breastfeeding against formula feeding reported an odds ratio of 0.55 for
breastfeeding (95% Cl 0.44-0.69) (Figure 4A). Exclusive breastfeeding (no intake of
formula milk) was associated with the lowest risk, with an adjusted odds ratio of 0.27
(95% Cl1 0.24-0.31) (Figure 4B).
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Study or Subgroup log] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Fleming et al"” (1996) 0.058269 0.317657 12.6%  1.06 [0.57-1.98] -
Hauck et al® (2003) -0.91629 0.319582 12.4% 0.40[0.21-0.75] —
Klonoff-Cohen and Edelstein® (1995) -0.89159812 0.3346305 11.4%  0.41[0.21-0.79] -
Mitchell et al® (1997) -0.07257 0420337 72% 093[0.41-2.12) -1
Ponsonby et al'® (1995) -0.15082 0401245 7.9% 0.86[0.39-1.89] T
Vennemann et al’ (2009) -0.84397 0.239354 22.2% 0.43[0.27-0.69] —
Wennergren et al'® (1997) -0.693147  0.21979 26.3%  0.50[0.33-0.77] =
Total (95% Cl) 100.0% 0.55 [0.44-0.69] L

Heterogeneity: y*= 10.08, df = 6 (P = .12); P = 40%

Test for overall effect z=5.28 (P < \.00[}{}1) 001 01 ! 10 100
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Figure 4A: Multivariable analysis comparing the effect of any duration of
breastfeeding against no breastfeeding on the risk of SIDS.?*>

Study or Subgroup log[l SE Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Biering-Serensen et al'® (1978) 091629 0324736  4.9% 0.40[0.21-0.76] -
Ford et al® (1993) -1.89712 0130313 30.5% 0.15[0.12-0.19] L
Gilbert et al' (1995) 0.74149 0.30895 54% 0.48[0.26-0.87] -
Grice and McGlashan® (1981) 091879 0.24995 8.3% 0.40[0.24-0.65] -
Klonoff-Cohen and Edelstein® (1995) -0.77436  0.2042 12.4%  0.46 [0.31-0.69] -
Mitchell et al° (1997) 043078 02325 9.6% 0.65[0.41-1.03] ]
Steele and Langworth® (1966) -0.94161 0.295269 59% 0.39[0.22-0.70] -
Vennemann et al’ (2009) -1.60944 0.149946 23.0% 0.20[0.15-0.27] L
Total (95% CI) 100.0% 0.27 [0.24-0.31] ¢
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Figure 4B: Multivariable analysis comparing the effect of exclusive breastfeeding
against no breastfeeding on the risk of SIDS.?%®

The most recent meta-analysis,?® published in 2017, examined the relationship
between duration of breastfeeding and decreased SIDS risk. Eight international case-
control studies were included, of which three controlled for all 19 identified
potential confounders. Multivariate analysis showed that any breastfeeding (i.e.
exclusive or mixed with formula feeding) for at least two months was protective,
with greater protection seen with increased duration (2—4 months: adjusted OR:
0.60, 95% Cl 0.44-0.82; 4—6 months: aOR: 0.40, 95% Cl 0.26—0.63; and >6 months:
aOR: 0.36, 95% Cl 0.22-0.61). Exclusive breastfeeding was also found to confer
protection after two months, (2-4 month: aOR: 0.61, 95% Cl 0.42—0.87) and longer
duration increased the protective effect; 4-6 months: aOR 0.46, 95% Cl: 0.29-0.74).
The analysis did not find evidence of a greater protective effect from exclusive
breastfeeding compared to any breastfeeding.

For studies that examine the relationship between breastfeeding and bed-sharing,
see section 1.3.1 ‘Co-sleeping’.
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Recommendation:

Breastfeeding, either exclusively or in combination with formula milk, is associated
with a reduced rate of SIDS in women where there are no contraindications that
advise not to breastfeed. The minimum duration of breastfeeding needed to confer
protection against SIDS is at least two months, with greater protection seen for
longer durations of breastfeeding.

2.3 Dummy (pacifier) use

The use of dummies (also termed ‘pacifiers’ or ‘soothers’) excites strong feelings
both for and against, largely determined by prevailing social custom and tradition
rather than by scientific evidence of benefit or harm. A study group set up by the
American Academy of Pediatrics (AAP) conducted a meta-analysis?'” of eight studies
of the effect of dummy use on the risk of SIDS, seven of which met the investigators’
criteria for inclusion.?®:11>164,172,218-220 Ny |tivariate analysis showed that ‘usual’
dummy use was associated with lower risk (odds ratio of 0.71, 95% Cl 0.59-0.85),
and that use of a dummy during the last or reference sleep even more so (odds ratio
0.39, 95% CI 0.31-0.50). A second meta-analysis??! similarly showed a reduced risk of
SIDS with usual dummy use (pooled OR 0.83, 95% Cl 0.75-0.93) and for the last sleep
(pooled OR 0.48, 95% Cl 0.43-0.54). Another study from California,??? published too
late to be included in the meta-analyses, supported the association between dummy
use and SIDS (adjusted odds ratio 0.08, 95% Cl 0.03-0.21). A 2017 Cochrane
systematic review found no studies on dummies and SIDS that met their eligibility
criteria (i.e. randomised controlled trials (RCTs)) and therefore could not refute or
support the use of dummies as a strategy to reduce the risk of SIDS, although the
authors noted the practical and ethical issues inherent in conducting RCTs on SIDS
risk factors.?%3

The evidence from observational studies for dummy use as a protective factor
against SIDS is highly consistent, although the mechanism of action remains
unclear.??* Based on the available evidence bodies such as the AAP recommend that
parents consider offering infants a dummy once breastfeeding has been established,
typically at about one month of age.??> The dummy should be gently withdrawn
between six and 12 months of age, since possible adverse effects associated with
dummy use (ear infections, dental malocclusion) have not been described below one
year.

Two studies!'>?18 have suggested that if an infant who is accustomed to dummy use
is not given one on a particular occasion, the degree of protection may be less than
during sleep periods when a dummy is given, so if a baby uses a dummy as part of his
or her general routine it should be given for every sleep period, day and night.

It has been suggested that dummy use may be negatively associated with
breastfeeding but more recent evidence suggests that that dummy use might not be
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as harmful to breastfeeding as previously believed. When this relationship is
analysed statistically it appears that dummy use is more likely to be a consequence
of breastfeeding difficulties than a cause of them.?%® A systematic review of four
prospective, randomised controlled trials showed no evidence of an adverse effect
of dummy use on breastfeeding rate or duration, when the dummy was introduced
after the first week of life.??” A Cochrane systematic review and meta-analysis of two
RCTs similarly concluded that dummy use had no effect on the number of infants
exclusively (risk ratio (RR) 1.01; 95% Cl 0.94-1.09) or partially (RR 0.99; 95% CI 0.97-
1.02) breastfed at four months of age.??8

_______ Reduced risk Increased risk
Jaafar, Cochrane Database Syst Rev 2011+ 4
Karabulut, Turk J Pediatr 2009# ——]

Mitchell, Pediatrics 2006° [

Hauck, Pediatrics 2005° - —a—

Hauck, Pediatrics 20117 —e—i
Ip, Breastfeed Med 2009™ f——i
McVea, J Hum Lact 2000 —a—

0.1 10
Odds ratio

Figure 5: Pooled odds ratios from meta-analyses of: (+) two randomised controlled
studies on the effect of a dummy on breastfeeding duration, (#) observational
studies on the effect of a dummy on shortened breastfeeding, (°) observational
studies on the effect of dummy use on sudden infant death syndrome (SIDS) and (*)
observational studies on the effect of breastfeeding on SIDS.?%*

Recommendation:

The use of a dummy is associated with a reduced the risk of SIDS and parents should

consider offering a dummy when settling the baby to sleep. The dummy should

gently be withdrawn between the ages of six to 12 months to avoid any potential

adverse effects. It is important to ensure that:

- The use of dummies is consistent within the baby’s sleeping routine

- A dummy is not forced on the infant or replaced if it falls out once the baby is
asleep

- The dummy does not have any attachments on it

- The dummy is never coated with something sweet

If the mother chooses to breastfeed, breastfeeding should be established for at least
a month before the dummy is introduced.
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2.4 Immunisations

Most cases of SIDS occur between 2 and 4 months of age, the same time at which
infants receive their first series of immunisations. This observed temporal
association, and a 1974 report linking neurological reactions to the pertussis
(whooping cough) vaccine, prompted fears that there was a causal link between SIDS
and immunisation. The influence of anti-vaccine groups in the UK and other
countries led to a fall in coverage of the diphtheria-tetanus-pertussis (DTP)
vaccination and a concomitant rise in rates of pertussis.??° However, subsequent
studies have shown that not only is there no increased risk of SIDS from vaccines
such as DTP23%231 (now administered as part of a ‘6-in-1" injection at 8, 12 and 16
weeks in the UK?32), immunised infants actually have a significantly lower risk of
SIDS.

Several case-control studies such as from England, France, New Zealand and
Germany have demonstrated the protective effect of immunisations against
SIDS.26:233-235 Others also found a protective effect but did not control effectively for
confounding variables such as maternal education and socioeconomic status, which
are related to immunisation.?3® A 2012 meta-analysis] of controlled studies found an
adjusted OR of 0.54 (95% Cl 0.39-0.76), indicating that immunisation halved the risk
of SIDS.23% An earlier meta-analysis?3” found a similarly protective effect (OR 0.67,
95% Cl 0.60-0.75). Furthermore, two analyses of incidents reported to the US
Vaccine Adverse Event Reporting System (VAERS) between 1990-1997238 and 1997—
201323 found no evidence for a relationship between infant vaccines and SIDS, and
that the fall in incidence of SIDS coincided with the start of the Back to Sleep
campaign, a finding that has also been observed in the UK.26 The earlier VAERS data,
along with findings from epidemiological studies, was reviewed by the US Institute of
Medicine in 2003 and it was concluded that a causal relationship between multiple
vaccines and SIDS, and between the DTP vaccine and SIDS, could be rejected.?*° A
more recent ecological study has confirmed that there is an inverse relationship
between DTP immunisation and SIDS in the US.?4!

Parents should be aware that fever and other signs of illness are common side
effects of the ‘6 in 1’ vaccine.?3? Some parents may overwrap infants they perceive
to be unwell but this could potentially increase the chance of SIDS — see section 1.3.2
‘Temperature and overwrapping’.

Recommendation:
Immunisation is associated with a reduced risk of SIDS. Parents should be advised to
ensure their infant receives all scheduled vaccinations.
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3. Factors in need for further research to determine their relationship to SIDS
3.1 Swaddling

Swaddling is a common practice used to help settle babies and promote sleep. As an
inability to arouse from sleep if there is a respiratory or cardiovascular challenge
may be a contributor to SIDS,%*? studies have been conducted to examine more
closely the effect of swaddling. The evidence to date for swaddling is not consistent.
It has been shown that placing a swaddled infant in the prone position can increase
the risk of SIDS;'#7:243 however the evidence is less clear for swaddled infants placed
on their back. Some studies have suggested that swaddling is not a risk factor for
infants who are placed in a supine position and may even reduce the risk of
SIDS.1#7:244 |f an infant is immobilised then they are unable to pull covers over their
head or crawl into a potentially dangerous situation. However, out of 18 incidents
relating to swaddling reported to the US Consumer Product Safety Commission
between 2004 and 2012, 10 of the infants were placed supine and rolled prone (the
others were either placed prone or there were other hazards in the sleep
environment). No deaths were attributed to SIDS; the majority were positional
asphyxia.?*> One study found a significant risk from infants being swaddled for their
last sleep (OR 31.06, 95% Cl 4.21-228.94) but importantly the analysis was not
stratified according to sleep position.!? In contrast, a case-control study conducted
in the USA over 2.5 years reported that potential thermal factors including swaddling
and sweating of the infant were not associated with an increased risk of SIDS;
however again it is important to highlight that the sleep position of the swaddled
infants was not specified.'%

A meta-analysis?*3 that combined data from four observational studies did not find a
significantly increased risk for swaddling overall (although was borderline: OR 1.58,
95% Cl 0.97-2.58, p=0.06). The degree of variability between studies was high; when
one study was excluded to decrease variability the association became significant
(OR 1.38, 95% Cl 1.05-1.80 p=0.02). The risk of SIDS increased with age, with the
highest risk for infants six months or older (OR 2.53, 95% Cl, 1.21-5.23). Infants
placed on their front (OR 12.99, 95% Cl 4.14-40.77) or side (OR 3.16, 95% Cl 2.08-
4.81) to sleep had the highest risk, but there was also a small but significant risk for
infants placed supine (OR 1.93, 95% Cl 1.27-2.93). Data for position placed and found
in were limited, but it was more common for SIDS infants to be found prone after
being placed supine or on the side than controls, and the average age for these
infants was 3.5 months.

Studies have examined the effects of swaddling on infant arousability as impaired
arousal may contribute to SIDS.24¢:247 |t was demonstrated that swaddling decreased
infant arousability from sleep and was most apparent in babies who were more easily
aroused from sleep when unswaddled.?*® No effect on arousal was seen in infants who
were routinely swaddled but full cortical arousal was reduced at three months of age
in infants who were swaddled but were not used to this practice as part of their regular
routine.?*¢247 This suggests there may be a potential risk of exposing infants to
irregular sleeping practices, but further research is still needed to investigate the
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mechanisms involved in reduced arousal when swaddled. It was also shown that while
swaddling increased respiratory frequency, these rates remained within normal limits
and the baseline heart rates, temperatures and oxygen saturation where not
affected.?#®

Further evidence is needed to establish whether the risk of SIDS is increased in
swaddled infants in the supine position. The number of studies conducted is small and
definitions of swaddling varies between them.[Nelson 2017] Currently, the risks of
swaddling in the supine position appear to be limited if it is done correctly and
routinely from birth or early infancy.?*® Swaddles should not be applied very tightly
around the hips as this is strongly associated with developmental dysplasia of the
hip.?*° However, the swaddle should also be secure enough not to come apart, as
loose soft bedding can increase the risk of SIDS.

Recommendation:

Further evidence is still required before a firm recommendation can be made on
swaddling but parents who wish to practice this method should be informed how to
do this correctly to reduce the risk. Swaddled infants should not be placed prone or
on the side, and it is advisable to discontinue swaddling when the infant starts to learn
how to roll. Infants should be swaddled securely to reduce the risk of overheating and
face-covering, but more loosely around the hips to avoid hip dysplasia. Babies should
never be swaddled when bed-sharing.

3.2 Car seats and other sitting devices

A 2014 study of sudden unexpected infant deaths over a 16-year period revealed 14
car seat-associated deaths from a total of 1,465 infant autopsies.?*° Four involved
infants who were being appropriately transported in the car seat, all of whom had a
medical underlying cause of death (infection or congenital heart disease). The other
10 cases occurred while car seats were being inappropriately used (i.e. not for the
purpose of transporting the child in a motor vehicle), outside of the car, including as
an alternative to a cot or highchair. Five of these infants died of explained causes but
four deaths remained unexplained after autopsy and in one no cause of death was
available in the study database. There were no cases of previously healthy infants
dying unexpectedly in a car seat when it was being used appropriately. The majority
of the deaths occurred in infants below two months of age and only one infant was
over the age of six months. The study authors conclude that infant deaths in car seats
are rare but these data support the recommendation that car seats are only used for
transport and not as alternatives for cots or highchairs.

A small number of sudden infant deaths or life-threatening events have occurred
when the baby was in a car seat, according to several case report studies. A cohort
study of all sudden and unexpected deaths of children younger than one year of age,
between 1991 and 2000, was carried out in Quebec.?>! The study found that 10 deaths
occurred while the infants were seated in a car seat; five of these were diagnosed as
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SIDS. Infants less than one month of age accounted for an increased proportion of the
deaths. The study authors concluded that although very few deaths occurred in car
seats, their results suggest that caution should be used when placing younger infants
in car seats and similar sitting devices, as time spent in the sitting position might be
relevant, whether the infants have been born prematurely or not.

An Australian review of 30 cases of accidental asphyxia occurring in infants and young
children who had been left to sleep unattended, between the years 1966 to 1993,
identified two cases of infants who died while in a car seat.?®2 Another study in New
Zealand prospectively examined all infants referred to the Auckland Cot Monitoring
Service after an apparently life threatening event in early infancy during 18 months
between July 1999 and December 2000.%>3 Of the total of 43 infants referred to the
service for evaluation after apparently life threatening event (all infants had been seen
on one or more occasions to develop cyanosis or to turn pale, and the caregivers
thought the infants were not breathing), nine infants had been restrained in a car seat
appropriate for their age; all but one seat was rear facing and semi-reclining. The
position of the infant appeared to be associated with the life-threatening events and
all infants were very young (median age five weeks). Following these events parents
were advised on positioning and told not to leave the infant for excessive periods in
the car seat.

There is little evidence on the use of other sitting devices (such as bouncers,
pushchairs and swings) and sudden infant death. One 2015 study that reviewed
incidents reported to the US CPSC between 2004-2008 in babies up to the age of two,
identified 47 incidents in sitting devices that included 31 deaths in car seats, four in
bouncers, three in pushchairs and four in swings.?>* Positional asphyxia (generally
caused by airway obstruction due to the extreme flexion of the infant head in an
unsupported seated position) was the cause of death in around half of car seat cases
and almost all pushchair, swing and bouncer deaths. The other half of car seat deaths
were due to strangulation from straps. Out of the cases for which information about
how straps were used was available, it was common for straps not to be used
appropriately, for example being only partially or loosely buckled. AlImost all (89%) of
the car seat deaths occurred outside of a car, which the authors suggest infers that a
properly-used car seat poses little risk to infants. The review also found that is not just
younger babies who are at risk in sitting devices, as car seat deaths occurred up to the
age of two and for other sitting devices up to the age of eight months.

Aside from the risk of positional asphyxia and strangulation, injuries have also been
reported when sitting devices such as car seats and bouncers fall from high surfaces
or overturn on soft surfaces such as beds.?>>[Parikh 2010] Parents should be cautioned
against using these products on any unstable or elevated surface.

Recommendation:

Car seats are necessary for transporting infants in a moving vehicle. There is little
evidence on car seats and other sitting devices and SIDS; however, the data available
indicate that improperly-used devices can pose a risk of accidental asphyxia or
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strangulation. Therefore parents should be advised to follow the guidance on the
correct positioning of infants and to supervise them at all times. If an infant falls asleep
in a car seat or sitting device they should be moved to a flat surface when it is safe to
do so. Car seats should only be used for transportation, and no sitting device should
be placed on a high or soft surface.

3.3 Slings

While large studies have not been undertaken to assess whether there is any
association between the use of baby slings and SIDS, two smaller case series have
reported sudden infant deaths in slings. A review of cases in France published in
2015%%¢ included 19 deaths, 10 of which occurred in a soft material carrier and nine in
a more structured strap-on carrier. All infants were under four months, and most
under three. Post mortem data were only available for 11 cases, in which suffocation
was the cause of death for the majority. Almost all deaths took place in winter, which
the authors suggest points to the contribution of overwrapping and high room
temperatures. Batra et al.?>” report on five deaths in slings, all attributed to positional
asphyxia and between the ages of 10 days and five months.

Caution on the use of slings has been issued by Health Canada,?*® the US Consumer
Product Safety Commission 2°° and Australian Competition & Consumer
Commission,?®? as well as The Royal Society for the Prevention of Accidents (RoSPA)?%!
in the UK. Guidance on safe usage is provided by various organisations in the UK,
including RoSPA and consumer organisation Which?.262 The information from these
two organisations points towards the guidance given by the UK Sling Consortium?é3
which provides the following advice to baby sling wearers:

When you’re wearing a sling or carrier, don’t forget the ‘T.I.C.K.S’:

e Tight - slings and carriers should be tight enough to hug your baby close to you
as this will be most comfortable for you both. Any slack/loose fabric will allow
your baby to slump down in the carrier which can hinder their breathing and
pull on your back.

e In view at all times - you should always be able to see your baby’s face by
simply glancing down. The fabric of a sling or carrier should not close around
them so you have to open it to check on them. In a cradle position your baby
should face upwards not be turned in towards your body.

e C(Close enough to kiss - your baby’s head should be as close to your chin as is
comfortable. By tipping your head forward you should be able to kiss your baby
on the head or forehead.

e Keep chin off the chest - a baby should never be curled so their chin is forced
onto their chest as this can restrict their breathing. Ensure there is always a
space of at least a finger width under your baby’s chin.

e Supported back - in an upright carry a baby should be held comfortably close
to the wearer so their back is supported in its natural position and their tummy
and chest are against you. If a sling is too loose they can slump which can
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http://www.thebabasling.com/info/sling_safety/

partially close their airway. (This can be tested by placing a hand on your baby’s
back and pressing gently - they should not uncurl or move closer to you.) A
baby in a cradle carry in a pouch or ring sling should be positioned carefully
with their bottom in the deepest part so the sling does not fold them in half
pressing their chin to their chest.

Photos of the correct positioning are also provided on the website.

Recommendation:

There is currently a lack of data on the use of baby slings and SIDS. However, parents
who wish to use baby slings should be advised to follow the guidance on their safe use
as a precaution. Younger infants may be particularly at risk.

3.4 Signs of ill health

Most SIDS babies are apparently healthy prior to death.?%* Several studies have
reported signs of illness among SIDS babies?>2% and a higher incidence of minor
illness and/or infection amongst cases than controls.?426:153.267 Sjgns of serious illness
before death have been reported in 44% of babies who died suddenly where the cause
was later found and in 11% of babies who died as SIDS.2® However, these
investigations were undertaken before the widespread implementation of supine
sleeping, and a report from Germany suggested that SIDS infants put to sleep in the
supine position are no more likely to have shown evidence of illness in the days
preceding the death than surviving control infants.?°®¢ A more recent study, published
in 2012, showed a decrease in the percentage of SIDS infants with upper respiratory
tract infection (URTI) symptoms when comparing cohorts in 1991-1993 and 1996-
2008 in San Diego. The decline was attributed to fewer infants prone sleeping, with a
trend (p=0.08) identified between prone sleeping and URTI.1?3 This suggests that the
pathogenesis of SIDS is complex and likely to involve the combination of multiple risk
factors.1?329 Single risk status for URTI was assessed in a 2010 study and was found
to be evident in 10% of cases.?’? URTI was identified in this study as the second highest
non-modifiable risk factor. Another study that looked at the presence of bacteria
Staphylococcus aureus found that 40% of unexplained SIDS cases presented as
positive for the bacteria.?’?

A study based on infants recruited into the CONI (Care of Next Infant) scheme in the
UK, found that parents of infants who subsequently died were significantly more likely
to record non-specific signs and symptoms than parents of infants who survived,
although these occurred throughout the life of the baby rather than in a close
temporal relation to the time of death.?’? While doubt remains, the recommendation
that medical advice should be sought if a baby shows signs of illness that persist for
more than 24 hours continues to seem prudent. Although most parents and doctors
know when a baby is unwell, in a proportion of babies the severity of a baby’s illness
may not be fully recognised. Watson in 1978273 found that parents underestimated
the severity of the illness in SIDS babies by 39%, and by doctors in 28%, of the cases
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studied. A similar failure to recognise the symptoms of serious illness was reported in
another study®®? where the authors stressed the importance of non-specific signs,
such as unusual drowsiness, altered character of cry or excessive sweating, as possible
indications of serious illness.

A scoring system has been devised as the result of the FSID-funded Baby lliness
Research Project, called ‘Baby Check’?74,2’>to help parents and health professionals
assess the severity of acute systemic illness in babies less than six months of age,
according to the combination of signs present. It has been suggested that using Baby
Check could help reduce the rate of sudden death from all causes.

Recommendation:

Although the exact role of infant infection in SIDS is not well understood, it is
recommended that medical advice should be sought if a baby shows signs of illness
that persist for more than 24 hours.

3.5 Infant sleep products

Iltems such as cot bumpers, sleep positioners, pods, wedges, and specially-designed
pillows are commonly advertised to parents with purported benefits including
preventing accidents, treating gastroesophageal reflux, avoiding the development of
plagiocephaly, and even preventing SIDS. It should be noted that no epidemiological
research has been conducted to evaluate whether any such product increases or
decreases the risk of SIDS; however, analysis of consumer safety reports in the US has
implicated some products in infant deaths involving suffocation, strangulation and
entrapment.?76-278

Thirteen babies died in sleep positioners (devices designed to hold infants in one
position, sometimes referred to as nests) in the US between 1997 and 2011, in cases
reported to the CSPC. In most cases infants were placed on their sides to sleep and
suffocated against the positioner.?’® Deaths in positioners led to the US Food and Drug
Administration (FDA) issuing warnings against their use in 2012 and again in 2017,%7°
prompting many UK retailers to withdraw them for sale.?®° Some parents may be
recommended to use a positioner or wedge due to their baby’s medical condition, in
which case its use should be discussed and reviewed by a healthcare professional.

‘Pods’ are soft sleep surfaces with raised or padded areas that are designed to enclose
a sleeping baby. As they are relatively new to the market there is no research evidence
on their relationship to SIDS or sleep-related accidents; however as sleeping on a soft
surface can at least double the risk of SIDS,164170246 The Lullaby Trust recommends
that infants should only be slept on firm and entirely flat surfaces.

Deaths have been reported in baby hammocks, although this is limited to case series
data.?®! One small randomised controlled trial?®? investigated the effects of sleeping

in a baby hammock on oxygenation, as the shape of the hammock could compromise

34




an infant’s airway by bringing the chin closer to the chest, but found no significant
difference to infants sleeping in a bassinet. Despite this the authors note the dangers
of infants easily rolling into the prone position in a hammock and warn against their
use.

Cot bumpers

Cot bumpers were implicated in 27 infant deaths and 25 non-fatal accidents reported
to the US CSPC between 1985 and 2011.27¢ A follow-up study?’’ found the number of
reports of deaths and accidents attributable to cot bumpers has significantly increased
over time, though this may be in part due to changes in reporting. Cot bumpers pose
risks for infants at any age and include becoming wedged between the bumper and
cot mattress, getting into a position where their face is pressed up against the soft
padding of the bumper, becoming entangled in the bumper or its ties, or falling from
the cot after climbing on the bumper.?”” Cot bumpers are primarily marketed to stop
babies hurting themselves against cot bars or becoming trapped between them;
however these injuries are generally not serious, and the risks posed by cot bumpers
themselves are far greater.?’6277 Modern cots conforming to British safety standards
should have bars that are narrowly-spaced enough so that limb entrapment is not
possible, negating the need for cot bumpers.

Baby boxes

Baby boxes, cardboard boxes given free to parents containing products for newborns,
have been distributed in Scotland and parts of England and US and promoted as an
alternative to a cot, following the example of long-standing baby box programme in
Finland, where infant mortality rates are among the lowest in the world.?®3 There is
no evidence to suggest that the introduction of baby boxes contributed to the fall in
Finland’s infant mortality over the 20% century, and no research has been published
on their risks or benefits in the UK or US. Currently there is no safety standard for the
use of cardboard box as a sleeping place for a baby, although one has been proposed
for development by the British Standards Institute.?8*

Recommendation:

An infant’s sleep environment should be kept as clear as possible to reduce the risk of
accidental strangulation, suffocation or entrapment. More evidence is needed on the
safety of products infants might sleep on. In the absence of this infants should only
sleep on a firm, flat mattress to reduce the risk of SIDS and accidents.

35




References

! The Foundation for the Study of Infant Deaths & Department of Health. Reduce the
risk of cot death. 2009.

2 Office for National Statistics. ONS annual reference volume DH3 series: mortality
statistics; childhood, infant and perinatal. 2001.

3 General Register Office for Scotland. Annual report for registrar general for
Scotland: section 4. Edinburgh. 2001.

4 Northern Ireland Statistics & Research Agency. Annual report for the registrar
general for Northern Ireland. 2001.

> Office for National Statistics. Health Statistics Quarterly: Trends in cot deaths.
Spring 2000.

6 Engelberts AC, de Jonge GA. Choice of sleeping position for infants: possible
association with cot death. Arch Dis Child. 1990;65(4):462-7.

7 Engelberts AC, de Jonge GA, Kostense PJ. An analysis of trends in the incidence of
sudden infant death in The Netherlands 1969-89. J Paediatr Child Health.
1991;27(6):329-33.

8 Wigfield RE, Fleming PJ, Berry PJ, Rudd PT, Golding J. Can the fall in Avon’s sudden
infant death rate be explained by changes in sleeping position? BMJ.
1992;304(6822):282-3.

9 Dwyer T, Ponsonby AL. The decline of SIDS: a success story for epidemiology.
Epidemiology. 1996; 7(3):323-5.

10 Alm B, Norvenius SG, Wennergren G, Skjaerven R, Oyen N, Milerad J et al. Changes
in the epidemiology of sudden infant death syndrome in Sweden 1973-1996. Arch
Dis Child. 2001; 84(1):24-30.

11 Office for National Statistics. Unexplained deaths in infancy, England and Wales.
Data from separate releases relating annually to 2006—2014.

12 General Register Office for Scotland. Vital events reference tables 2010. Section 4:
stillbirths and infant deaths. Table 4.5 includes data on infant deaths, by sex and
cause, from 2000 to 2014.

13 Northern Ireland Statistics & Research Agency. Registrar General Annual Report.
Stillbirths and infant deaths. Data from separate reports relating to 2006—2014.

14 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):194-7.

15> Wagaman MJ, Shutack JG, Moomijian AS, Schwartz JG, Shaffer TH, Fox WW.
Improved oxygenation and lung compliance with prone positioning of neonates. J
Pediatr. 1979;94(5):787-91.

16 Martin RJ, Herrell N, Rubin D, Fanaroff A. Effect of supine and prone positions on
arterial oxygen tension in the preterm infant. Pediatrics. 1979;63(4):528-31.

17 Orenstein SR, Whitington PF, Orenstein DM. The infant seat as treatment for
gastroesophageal reflux. N Engl J Med. 1983;309(13):760-3.

18 Blumenthal I, Lealman GT. Effect of posture on gastro-oesophageal reflux in the
newborn. Arch Dis Child. 1982;57(7):555-6.

36



19 Carpenter RG, Shaddick CW. Role of infection, suffocation, and bottle-feeding in
cot death; an analysis of some factors in the histories of 110 cases and their controls.
Br J Prev Soc Med. 1965;19:1-7.

20 Beal S. Sleeping position and SIDS. Lancet. 1988;332(8609):512.

21 Gilbert R, Salanti G, Harden M, See S. Infant sleeping position and the sudden
infant death syndrome: systematic review of observational studies and historical
review of recommendations from 1940 to 2002. Int J Epidemiol. 2005;34(4):874-87.
22 Beal S. Sleeping position and sudden infant death syndrome (letter). Med J Aust.
1988;149(10):562.

23 Beal SM. Sudden infant death syndrome: epidemiological comparisons between
South Australia and communities with a different incidence. Aust Paediatr J. 1986;22
Suppl 1:13-6.

24 Froggatt P. Epidemiological aspects of the Northern Ireland Study. In: Bergman AB,
editor. Sudden infant death syndrome: proceedings of the 2nd international
conference on causes of sudden infant death syndrome in infants. 1970. p. 32-46.

2> Tonkin SL. Epidemiology of cot deaths in Auckland. N Z Med J. 1986;99(801):324-
6.

26 Fleming PJ, Bacon C, Blair PS, Berry PJ, editors. Sudden unexpected deaths in
infancy. The CESDI SUDI studies 1993-1996. London: The Stationery Office. 2000.

27 Mitchell EA, Scragg R, Stewart AW, Becroft DM, Taylor BJ, Ford RP, et al. Results
from the first year of the New Zealand cot death study. N Z Med J. 1991;104(906):71-
6.

28 Dwyer T, Ponsonby AL, Blizzard L, Newman NM, Cochrane JA. The contribution of
changes in the prevalence of prone sleeping position to the decline in sudden infant
death syndrome in Tasmania. JAMA. 1995;273(10):783-9.

2% Mitchell EA, Ford RP, Taylor BJ, Stewart AW, Becroft DM, Scragg R, et al. Further
evidence supporting a causal relationship between prone sleeping position and SIDS.
J Paediatr Child Health. 1992;28 Suppl 1:59-12.

30 |rgens LM, Markestad T, Baste V, Schreuder P, Skjaerven R, Oyen N. Sleeping
position and sudden infant death syndrome in Norway 1967-91. Arch Dis Child.
1995;72(6):478-82.

31 Davies DP. Cot death in Hong Kong: a rare problem? Lancet. 1985;326(8468):1346-
9.

32 Kahn A, Blum D, Hennart P, Sellens C, Samson-Dollfus D, Tayot J, et al. A critical
comparison of the history of sudden-death infants and infants hospitalised for near-
miss for SIDS. Eur J Pediatr. 1984;143(2):103-7.

33 Senecal J, Roussey M, Defawe G, Delahaye M, Piquemal B. [Prone position and
unexpected sudden infant death]. Arch Fr Pediatr. 1987;44(2):131-6.

34 de Jonge GA, Engelberts AC, Koomen-Liefting AJ, Kostense PJ. Cot death and prone
sleeping position in The Netherlands. BMJ. 1989;298(6675):722.

35> Guntheroth WG, Spiers PS. Sleeping prone and the risk of sudden infant death
syndrome. JAMA. 1992;267(17):2359-62.

36 Gormally S, Matthews TG. Sleep position and SIDS in Irish infants. Ir Med J.
1994;87(2):58.

37



37 Taylor JA, Krieger JW, Reay DT, Davis RL, Harruff R, Cheney LK. Prone sleep
position and the sudden infant death syndrome in King County, Washington: a
casecontrol study. J Pediatr. 1996;128(5 Pt 1):626-30.

38 Winn KJ, Steinschneider A. Pulmonary artery changes in response to recurrent
episodes of anoxia. Lab Invest. 1982;46(5):481-4.

39 1j DK, Petitti DB, Willinger M, McMahon R, Odouli R, Vu H, et al. Infant sleeping
position and the risk of sudden infant death syndrome in California, 1997-2000. Am J
Epidemiol. 2003;157: 446—455.

40 Oyen N, Markestad T, Skaerven R, Irgens LM, Helweg-Larsen K, Alm B, et al.
Combined effects of sleeping position and prenatal risk factors in sudden infant
death syndrome: the Nordic Epidemiological SIDS Study. Pediatrics. 1997
Oct;100(4):613-21.

41 Blair PS, Platt MW, Smith 1J, Fleming PJ. Sudden infant death syndrome and
sleeping position in pre-term and low birth weight infants: an opportunity for
targeted intervention. Arch Dis Child. 2006;91(2):101-6.

42 |’Hoir MP, Engelberts AC, van Well GT, McClelland S, Westers P, Dandachli T, et al.
Risk and preventive factors for cot death in The Netherlands, a low-incidence
country. Eur J Pediatr. 1998;157(8):681-8.

43 Mitchell EA, Thach BT, Thompson JM, Williams S. Changing infants’ sleep position
increases risk of sudden infant death syndrome. New Zealand Cot Death Study. Arch
Pediatr Adolesc Med. 1999;153(11):1136-41.

4 Andres V, Garcia P, Rimet Y, Nicaise, C, Simeoni, U. Apparent life-threatening
events in presumably healthy newborns during early skin-to-skin contact. Pediatrics.
2011 April; 127(4):e1073-6.

45 poets A, Steinfeldt R, Poets CF. Sudden deaths and severe apparent life-
threatening events in term infants within 24 hours of birth. Pediatrics.
2011;127(4):e869-73.

46 Herlenius E, Kuhn P. Sudden unexpected postnatal collapse of newborn infants: A
review of cases, definitions, risks, and preventive measures. Transl Stroke Res.
2013;4(2):236-247.

47 Feldman-Winter L, Goldsmith JP. Safe Sleep and Skin-to-Skin Care in the Neonatal
Period for Healthy Term Newborns. AAP Committee on Fetus and Newborn, AAP
Task Force on Sudden Infant Death Syndrome. Pediatrics. 2016;138(3):e20161889.
48 Bass JL, Gartley T, Lyczkowski DA, Kleinman R. Trends in the incidence of sudden
unexpected infant death in the newborn: 1995-2014. J Pediatr. 2018;196:104-108.
49 Scragg RK, Mitchell EA. Side sleeping position and bed sharing in the sudden infant
death syndrome. Ann Med. 1998;30(4):345-9.

>0 Mitchell EA, Tuohy PG, Brunt JM, Thompson JM, Clements MS, Stewart AW, et al.
Risk factors for sudden infant death syndrome following the prevention campaign in
New Zealand: a prospective study. Pediatrics. 1997;100(5):835-40.

>1 Beal S, Porter C. Sudden infant death syndrome related to climate. Acta Paediatr
Scand. 1991;80(3):278-87.

>2 Fleming PJ. Understanding and preventing sudden infant death syndrome. Curr
Opin Pediatr. 1994,6(2):158-62.

38



>3 Spiers PS, Guntheroth WG. Recommendations to avoid the prone sleeping position
and recent statistics for sudden infant death syndrome in the United States. Arch
Pediatr Adolesc Med. 1994;148(2):141-6.

>4 Byard RW, Kennedy JD. Diagnostic difficulties in cases of sudden death in infants
with mandibular hypoplasia. Am J Forensic Med Pathol. 1996;17(3):255-9.

>> Bhat RY, Leipala JA, Singh NR, Rafferty GF, Hannam S, Greenough A. Effect of
posture on oxygenation, lung volume, and respiratory mechanics in premature
infants studied before discharge. Pediatrics. 2003;112(1 Pt 1):29-32.

56 Persing J, James H, Swanson J, Kattwinkel J. Clinical report: Prevention and
management of positional skull deformities in infants. Pediatrics. 2003;112(1):199-
202.

57 Cavalier A Picot M, Artiaga C, Mazurier E, Amilhau M, Froye E, Captier G, Picaud J.
Prevention of deformational plagiocephaly in neonates. Early Human Development.
2011;87:537-543.

58 Stellwagen L, Hubbard E, Chambers C and Lyons Jones K. Torticollis, facial
asymmetry and plagiocephaly in normal newborns. Arch Dis Child. 2008; 93;827-831.
59 Aarnivala H, Vuollo V, Harila V, Heikkinen T, Pirttiniemi P, Valkama M. Preventing
deformational plagiocephaly through parent guidance: a randomized, controlled trial
Eur J Pediatr 2015;174(9):1197-208.

60 Hutchison BL, Stewart AW, Mitchell EA. Deformational plagiocephaly: a follow-up
of head shape, parental concern and neurodevelopment at ages 3 and 4 years. Arch
Dis Child. 2011;96:85-90.

61 Martiniuk A, Jacob J, Faruqui N, Yu W. Positional plagiocephaly reduces parental
adherence to SIDS Guidelines and inundates the health system. Child Care Health
Dev. 2016;42(6):941-950.

62 van Wijk RM, van Vlimmeren LA, Groothuis-Oudshoorn CGM, Van der Ploeg CPB,
lJzerman MJ, Boere-Boonekamp MM. Helmet therapy in infants with positional skull
deformation: randomised controlled trial. BMJ. 2014,;348:g2741.

63 Salls JS, Silverman LN, Gatty CM. The relationship of infant sleep and play
positioning to motor milestone achievement. American Jounral of Occupational
Therapy. 2002;56:577-580.

64 Blair PS, Platt MW, Smith IJ, Fleming PJ. Sudden Infant Death Syndrome and the
time of death: factors associated with night-time and day-time deaths. Int J
Epidemiol. 2006;35(6):1563-9.

65 Fleming P, Blair PS. Sudden Infant Death Syndrome and parental smoking. Early
Human Development. 2007;83:721-725.

66 Haglund B, Cnattingius S. Cigarette smoking as a risk factor for sudden infant death
syndrome: a population-based study. Am J Public Health. 1990;80(1):29-32.

67 Zhang K, Wang X. Maternal smoking and increased risk of sudden infant death
syndrome: A meta-analysis. Legal Medicine. 2013;15(3):115-121.

%8 Taylor JA, Sanderson M. A reexamination of the risk factors for the sudden infant
death syndrome. J Pediatrics. 1995;126(6):887-91.

69 Mitchell EA, Ford RP, Stewart AW, Taylor BJ, Becroft DM, Thompson JM, et al.
Smoking and the sudden infant death syndrome. Pediatrics. 1993;91(5):893-6.

39



0 Wisborg K, Kesmodel U, Henriksen TB, Olsen SF, Secher NJ. A prospective study of
smoking during pregnancy and SIDS. Arch Dis Child. 2000;83(3):203-6.

"1 poets CF, Schlaud M, Kleemann WJ, Rudolph A, Diekmann U, Sens B. Sudden infant
death and maternal cigarette smoking: results from the Lower Saxony Perinatal
Working Group. Eur J Pediatrics. 1995;154(4):326-9.

2 ponsonby AL, Dwyer T, Kasl SV, Cochrane JA. The Tasmanian SIDS Case-Control
Study: univariable and multivariable risk factor analysis. Paediatric and Perinatal
Epidemiology. 1995;9(3):256-72.

3 MacDorman MF, Cnattingius S, Hoffman HJ, Kramer MS, Haglund B. Sudden infant
death syndrome and smoking in the United States and Sweden. Am J Epidemiology.
1997;146(3):249-57.

4 Dietz PM, England LJ, Shapiro-Mendoza CK, Tong VT, Farr SL, Callaghan WM. Infant
morbidity and mortality attributable to prenatal smoking in the U.S. Am J Prev Med.
2010 Jul;39(1):45-52.

’> Malloy MH, Kleinman JC, Land GH, Schramm WF. The association of maternal
smoking with age and cause of infant death. Am J Epidemiology. 1988;128(1):46-55.
76 Bulterys MG, Greenland S, Kraus JF. Chronic fetal hypoxia and sudden infant death
syndrome: interaction between maternal smoking and low hematocrit during
pregnancy. Pediatrics. 1990;86(4):535-40.

7 Schellscheidt J, Ott A, Jorch G. Epidemiological features of sudden infant death
after a German intervention campaign in 1992. Eur J Pediatrics. 1997;156(8):655-60.
’8 McGlashan ND. Sudden infant deaths in Tasmania, 1980-1986: a seven year
prospective study. Soc Sci Med. 1989;29(8):1015-26.

7% Nicholl JP, O'Cathain A. Cigarette smoking and early neonatal death. BM.J.
1988;297(6646):487-8.

80 Klonoff-Cohen HS, Edelstein SL, Lefkowitz ES, Srinivasan IP, Kaegi D, Chang JC, et al.
The effect of passive smoking and tobacco exposure through breast milk on sudden
infant death syndrome. JAMA. 1995;273(10):795-8.

81 Coyne I. Sudden infant death syndrome and baby care practices. Paediatric
Nursing. 1996;8(10):16-8.

82 Boldo E, Medina S, Oberg M, Puklova V, Mekel O, Patja K, et al. Health impact
assessment of environmental tobacco smoke in European children: sudden infant
death syndrome and asthma episodes. Public Health Reports (Washington, DC :
1974). 2010;125(3):478-87.

83 Blackburn CM, Bonas S, Spencer NJ, Coe CJ, Dolan A, Moy R. Parental smoking and
passive smoking in infants: fathers matter too. Health Education Research.
2005;20(2):185-94.

84 Joseph DV, Jackson JA, Westaway J, Taub NA, Petersen SA, Wailoo MP. Effect of
parental smoking on cotinine levels in newborns. Arch Dis Child: Fetal and Neonatal
edition. 2007;92(6):F484-8.

85 Liebrechts-Akkerman G, Lao O, Liu F, van Sleuwen BE, Engelberts AC, L'Hoir M P, et
al. Postnatal parental smoking: an important risk factor for SIDS. Eur J Pediatrics.
2011;170(10):1281-91.

40



86 Behm I, Kabir Z, Connolly GN, Alpert HR. Increasing prevalence of smoke-free
homes and decreasing rates of sudden infant death syndrome in the United States:
an ecological association study. Tobacco Control. 2012;21(1):6-11.

87 Royal College of Physicians. Passive smoking and children. A report by the Tobacco
Advisory Group. London: RCP, 2010.

88 US Surgeon General. The health consequences of involuntary exposure to tobacco
smoke. Report of the surgeon general. Atlanta: US DHHS, 2006.

89 National Institute for Health and Care Excellence (2010). Smoking: stopping in
pregnancy and after childbirth. London: NICE.

90 Cooper S, Lewis S, Thornton J, Marlow N, Watts K, Britton J, et al. The SNAP trial: a
randomised placebo-controlled trial of nicotine replacement therapy in pregnancy;
effectiveness and safety until 2 years after delivery, with economic evaluation.
Health Technol Assess 2014;18(54).

91 Coleman T, Chamberlain C, Davey MA, Cooper SE, Leonardi-Bee J. Pharmacological
interventions for promoting smoking cessation during pregnancy. Cochrane
Database Syst Rev. 2015;(12):CD010078.

92 Smoking in Pregnancy Challenge Group. Use of electronic cigarettes in pregnancy.
2016. Available online at: http://www.smokefreeaction.org.uk/SIP/files/eCigSIP.pdf
(accessed July 2018).

93 Oncken C, Ricci KA, Kuo CL, Dornelas E, Kranzler HR, Sankey HZ. Correlates of
electronic cigarettes use before and during pregnancy. Nicotine Tob Res.
2017;19(5):585-590.

94 McNeill A, Brose LS, Calder R, Bauld L, Robson D. (2018). Evidence review of
ecigarettes and heated tobacco products 2018. London: Public Health England.

95 McNeill A, Brose LS, Calder R, Bauld L, Robson D. (2018). Evidence review of
ecigarettes and heated tobacco products 2018. London: Public Health England.

% Carpenter RG, Irgens LM, Blair PS, England PD, Fleming P, Huber J, et al. Sudden
unexplained infant death in 20 regions in Europe: case control study. Lancet.
2004;363(9404):185-91.

97 Brooke H, Gibson A, Tappin D, Brown H. Case-control study of sudden infant death
syndrome in Scotland, 1992-5. BMJ. 1997;314(7093):1516-20.

98 Scragg R, Mitchell EA, Taylor BJ, Stewart AW, Ford RP, Thompson JM, et al. Bed
sharing, smoking, and alcohol in the sudden infant death syndrome. New Zealand
Cot Death Study Group. BMJ. 1993;307(6915):1312-8.

% McGarvey C, McDonnell M, Hamilton K, O'Regan M, Matthews T. An 8 year study
of risk factors for SIDS: bed-sharing versus non-bed-sharing. Arch Dis Child.
2006;91(4):318-23.

100 Tappin D, Ecob R, Brooke H. Bedsharing, roomsharing, and sudden infant death
syndrome in Scotland: a case-control study. J Pediatrics. 2005;147(1):32-7.

101 National Institute for Health and Care Excellence (2016) Postnatal care up to 8
weeks after birth (NICE Clinical Guideline 37). Available at:
https://www.nice.org.uk/guidance/cg37 [Accessed July 2018].

102 Ball HL, Moya E, Fairley L, Westman J, Oddie S, Wright J. Bed- and sofa- sharing
practices in a UK biethnic population. Pediatrics. 2012;129;e673; published online
February 20, 2012; DOI: 10.1542/peds.2011-1964.

41



103 Blair PS, Ball HL. The prevalence and characteristics associated with parent—infant
bed-sharing in England. Archives of Disease in Childhood 2004;89:1106-1110.

104 Mileva-Seitz VR, Bakermans-Kranenburg MJ, Battaini C, Luijk MP. Parent-child
bed-sharing: The good, the bad, and the burden of evidence. Sleep Med Rev.
2017;32:4-27.

105 Ball H, Hooker E, Kelly P. Where will the Baby Sleep? Attitudes and Practices of
New and Experienced Parents Regarding Cosleeping with their newborn Infants.
American Anthropologist. 1999; 101(1): 143-151.

106 Ball HL. Bed-sharing practices of initially breastfed infants in the first 6 months of

life. Infant and Child Development 2007; 16:4.

107 Vennemann MM, Hense H-W, Bajanowski T et al. Bed sharing and the risk of
sudden infant death syndrome: can we resolve the debate? J Pediatrics. 2012;
160:44-8.

108 Mitchell EA. Sudden infant death syndrome: should bed sharing be discouraged?
Arch Pediatr Adolesc Med. 2007 Mar;161(3):305-6.

109 Fleming PJ, Blair PS, Bacon C, Bensley D, Smith |, Taylor E, 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. BMJ.
1996;313:191-5.

110 Blair PS, Sidebotham P, Evason-Coombe C, et al. Hazardous cosleeping
environments and risk factors amenable to change: case-control study of SIDS in
south west England. BMJ. 2009;339:b3666.

111 Glasgow JF, Thompson AJ, Ingram PJ. Sudden unexpected death in infancy: place
and time of death. Ulster Med J. 2006;75:65-71.

112 Rechtman LR, Colvin JD, Blair PS, Moon RY. Sofas and infant mortality. Pediatrics.
2014;134(5):e1293-300.

113 Fy LY, Moon RY, Hauck FR. Bed sharing among black infants and sudden infant
death syndrome: interactions with other known risk factors. Academic Pediatrics.
2010; 10:376-82.

114 Blair PS, Fleming PJ, Smith 1J, et al. Babies sleeping with parents: case-control
study of factors influencing the risk of the sudden infant death syndrome. CESDI
SUDI Research Group. BMJ. 1999;319(7223): 1457-1462.

115 McGarvey C, McDonnell M, Chong A, O’Regan M, Matthews T. Factors relating to
the infant’s last sleep environment in sudden infant death syndrome in the Republic
of Ireland. Arch Dis Child. 2003 Dec;88(12):1058-64.

116 Blair PS. Perspectives on bed-sharing. Current Pediatric Reviews. 2010; 6:67-70.
17 Horsley T, Clifford T, Barrowman N, Bennett S, Yazdi F, Sampson M, et al. Benefits
and harms associated with the practice of bed sharing: a systematic review. Arch
Pediatr Adolesc Med. 2007 Mar;161(3):237-45.

118 Mitchell EA, Thompson JMD, Zuccollo J, MacFarlane M, Taylor B, Elder D. et al.
The combination of bed sharing and maternal smoking leads to a greatly increased

42



risk of sudden unexpected death in infancy: the New Zealand SUDI Nationwide Case
Control Study. NZMJ. 2017;130(1456):52-64.

119 Mitchell EA, Thompson JMD. Co-sleeping increases the risk of SIDS, but sleeping
in the parents’ bedroom lowers it. In: Rognum TO, editor. Sudden infant death
syndrome: new trends in the nineties. Oslo: Scandinavian University Press; 1995. p.
266-9.

120 Carpenter R, McGarvey C, Mitchell E, Tappin D, Vennemann M, Smuk M,
Carpenter J. Bed sharing when parents do not smoke: Is there a risk of SIDS? An
individual level analysis of five major cases-control studies. BMJ Open.
2013;3:e002299 doi:10.1136/bmjopen-2012-002299.

121 Mitchell EA, Thompson JMD, Zuccollo J, MacFarlane M, Taylor B, Elder D. et al.
The combination of bed sharing and maternal smoking leads to a greatly increased
risk of sudden unexpected death in infancy: the New Zealand SUDI Nationwide Case
Control Study. NZMJ. 2017;130(1456):52-64.

122 Carpenter RG. The hazards of bed sharing. Paediatr Child Health. 2006; 11(Suppl
A): 24A-8A.

123 Trachtenberg FL, Haas EA, Kinney HC, Stanley C, Krous HF. Risk factor changes for
sudden infant death syndrome after initiation of back-to-sleep campaign. Pediatrics.
2012;129(4):630-8.

124 Ruys JH, de Jonge GA, Brand R, Engelberts AC, Semmekrot BA. Bed-sharing in the
first four months of life: a risk factor for sudden infant death. Acta Paediatr. 2007
Oct;96(10):1399-403.

125 Colvin JD, Collie-Akers V, Schunn C, Moon RY. Sleep environment risks for younger
and older infants. Pediatrics. 2014 Aug;134(2):e406-12.

126 Joyner BL, Oden RP, Ajao Tl, Moon RY. Where should my baby sleep: a qualitative
study of African American infant sleep location decisions. J Nat/ Med Assoc.
2010;102:881-9.

127 McKenna JJ, Mosko SS, Richard CA. Bedsharing promotes breastfeeding.
Pediatrics. 1997;100:214-9.

128 BJair PS, Heron J, Fleming PJ. Relationship between bed sharing and
breastfeeding: longitudinal, population-based analysis. Pediatrics. 2010. published
online Oct 18, 2010; DOI: 10.1542/peds.2010-1277.

129 Ball HL, Howel D, Bryant A, Best E, Russell C, Ward-Platt M. Bed-sharing by
breastfeeding mothers: who bed-shares and what is the relationship with
breastfeeding duration? Acta Paediatr 2016;105(6):628-34.

130 Mitchell EA. Bed sharing and the risk of sudden infant death: parents need clear
information. Current Pediatric Reviews. 2010; 6:63-66.

131 Smith LA, Geller NL, Kellams AL, Colson ER, Rybin DV, Heeren T, Corwin MJ. Infant
sleep location and breastfeeding practices in the United States: 2011 — 2014. Acad
Pediatr 2016;16(6):540-9.

132 Smith LA, Geller NL, Kellams AL, Colson ER, Rybin DV, Heeren T, Corwin MJ. Infant
sleep location and breastfeeding practices in the United States: 2011 — 2014. Acad
Pediatr 2016;16(6):540-9.

43


http://www.ncbi.nlm.nih.gov/pubmed/?term=Colvin%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=25022735
http://www.ncbi.nlm.nih.gov/pubmed/?term=Collie-Akers%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25022735
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schunn%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25022735
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moon%20RY%5BAuthor%5D&cauthor=true&cauthor_uid=25022735
http://www.ncbi.nlm.nih.gov/pubmed/25022735
http://www.ncbi.nlm.nih.gov/pubmed/25022735
http://www.ncbi.nlm.nih.gov/pubmed

133 Smith LA, Geller NL, Kellams AL, Colson ER, Rybin DV, Heeren T, Corwin MJ. Infant
sleep location and breastfeeding practices in the United States: 2011 — 2014. Acad
Pediatr 2016;16(6):540-9.

134 Fleming PJ, Blair PS, Pease A. Sudden unexpected death in infancy: aetiology,
pathophysiology, epidemiology and prevention in 2015. Arch Dis Child.
2015;100(10):984-8.

135 Ball HL, Volpe LE. Sudden Infant Death Syndrome (SIDS) risk reduction and infant
sleep location - moving the discussion forward. Soc Sci Med. 2013;79:84-91.

136 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 Sep
19;9(9):e107799.

137 National Institute for Health and Care Excellence (2016) Postnatal care up to 8
weeks after birth (NICE Clinical Guideline 37). Available at:
https://www.nice.org.uk/guidance/cg37 [Accessed July 2018].

138 National Institute for Health and Care Excellence (2008). Postnatal care up to 8
weeks after birth (NICE Clinical Guideline 62). Available at:
https://www.nice.org.uk/guidance/cg62 [Accessed July 2018].

139

140 Unicef (2017). Caring for your baby at night: A guide for parents. Available at:
https://www.unicef.org.uk/babyfriendly/wp-
content/uploads/sites/2/2011/11/Caring-for-your-baby-at-night-web.pdf [Accessed
July 2018].

141 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(5):e20162938.

142 pownham MA, Stanton AN. Keep cool, baby: the risks of overheating in young
babies. Health Visit. 1981;54(8):325-8.

143 Bacon CJ. Over heating in infancy. Arch Dis Child. 1983;58(9):673-4.

144 Stanton AN. Sudden infant death. Overheating and cot death. Lancet.
1984;324(8413):1199-201.

145 Fleming PJ, Gilbert R, Azaz Y, Berry PJ, Rudd PT, Stewart A, et al. Interaction
between bedding and sleeping position in the sudden infant death syndrome: a
population based case-control study. BMJ. 1990;301(6743):85-9.

146 Nelson EA, Taylor BJ, Weatherall IL. Sleeping position and infant bedding may
predispose to hyperthermia and the sudden infant death syndrome. Lancet.
1989;333(8631):199-201.

147 ponsonby AL, Dwyer T, Gibbons LE, Cochrane JA, Wang YG. Factors potentiating
the risk of sudden infant death syndrome associated with the prone position. N Eng/
J Med. 1993;329(6):377-82.

148 Williams SM, Taylor BJ, Mitchell EA. Sudden infant death syndrome: insulation
from bedding and clothing and its effect modifiers. Int J Epidemiology. 1996; 25(2):
366-75.

44


http://www.ncbi.nlm.nih.gov/pubmed?term=Ponsonby%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=8326970
http://www.ncbi.nlm.nih.gov/pubmed?term=Dwyer%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8326970
http://www.ncbi.nlm.nih.gov/pubmed?term=Gibbons%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=8326970
http://www.ncbi.nlm.nih.gov/pubmed?term=Cochrane%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=8326970
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20YG%5BAuthor%5D&cauthor=true&cauthor_uid=8326970
http://www.ncbi.nlm.nih.gov/pubmed/8326970
http://www.ncbi.nlm.nih.gov/pubmed/8326970

149 Gilbert R, Rudd P, Berry PJ, Fleming PJ, Hall E, White DG, et al. Combined effect of
infection and heavy wrapping on the risk of sudden unexpected infant death. Arch
Dis Child. 1992;67(2):171-7.

150 Bacon CJ, Bell SA, Clulow EE, Beattie AB. How mothers keep their babies warm.
Arch Dis Child. 1991;66(5):627-32.

151 Wwigfield RE, Fleming PJ, Azaz YE, Howell TE, Jacobs DE, Nadin PS, et al. How much
wrapping do babies need at night? Arch Dis Child. 1993;69(2):181-6.

152 stanton AN, Downham MA, Oakley JR, Emery JL, Knowelden J. Terminal
symptoms in children dying suddenly and unexpectedly at home. Preliminary report
of the DHSS multicentre study of postneonatal mortality. BMJ. 1978;2(6147):1249-
51.

153 Gilbert RE, Fleming PJ, Azaz Y, Rudd PT. Signs of illness preceding sudden
unexpected death in infants. BMJ. 1990;300(6734):1237-9.

154 Morris JA, Haran D, Smith A. Hypothesis: common bacterial toxins are a possible
cause of the sudden infant death syndrome. Med Hypotheses. 1987;22(2):211-22.
155 Blackwell CC, Gordon AE, James VS, MacKenzie DA, Mogensen-Buchanan M, El
Ahmer OR, et al. The role of bacterial toxins in sudden infant death syndrome (SIDS).
Int J Med Microbiol. 2002;291(6-7):561-70.

156 Blackwell C. Infection, inflammation and SIDS. FEMS Immunol Med Microbiol.
2004;42(1):1-2.

157 Opdal SH. IL-10 gene polymorphisms in infectious disease and SIDS. FEMS
Immunol Med Microbiol. 2004;42(1):48-52.

158 Moscovis SM, Gordon AE, Al Madani OM, Gleeson M, Scott RJ, Roberts-Thomson
J, et al. Interleukin-10 and sudden infant death syndrome. FEMS Immunol Med
Microbiol. 2004;42(1):130-8.

159 Dashash M, Pravica V, Hutchinson IV, Barson AJ, Drucker DB. Association of
sudden infant death syndrome with VEGF and IL-6 gene polymorphisms. Hum
Immunol. 2006;67(8):627-33.

160 Blackwell CC, Moscovis SM, Gordon AE, Al Madani OM, Hall ST, Gleeson M, et al.
Ethnicity, infection and sudden infant death syndrome. FEMS Immunol Med
Microbiol. 2004;42(1):53-65.

161 Nelson EA, Taylor BJ, Weatherall IL. Sleeping position and infant bedding may
predispose to hyperthermia and the sudden infant death syndrome. Lancet.
1989;333(8631):199-201.

162 Beal SM, Byard RW. Accidental death or sudden infant death syndrome? J
Paediatr Child Health. 1995;31(4):269-71.

163 Mitchell AE, Thompson JMD, Becroft DMO, et al. Head covering and the risk for
SIDS: Findings from the New Zealand and German SIDS Case-control studies.
Pediatrics. 2008;121(6):e1478-83.

164 Hauck FR, Herman SM, Donovan M, et al. Sleep environment and the risk of
sudden infant death syndrome in an urban population: the Chicago Infant Mortality
Study. Pediatrics. 2003;111(5 pt 2): 1207-1214.

165 Scheers NJ, Dayton CM, Kemp JS. Sudden infant death with external airways
covered: case-comparison study of 206 deaths in the United States. Arch Pediatr
Adolesc Med. 1998;152(6):540 —547.

45



166 ponsonby A-L, Dwyer T, Couper D, Cochrane J. Association between use of a quilt
and sudden infant death syndrome: case-control study. BMJ 1998; 316: 195-96.

167 | 'Hoir MP, Engelberts AC, van Well GTJ, et al. Risk and preventive factors for cot
death in The Netherlands, a low-incidence country. Eur J Pediatr 1998;157:681-688.
168 McDonnell E, Moon RY. Infant deaths and injuries associated with wearable
blankets, swaddle wraps, and swaddling. J Pediatr 2014;164:1152-6.

169 Vennemann MM, Bajanowski T, Brinkmann B, Jorch G, Sauerland C, Mitchell EA
and the GeSID Study Group. Sleep environment risk factors for sudden infant death
syndrome: The German Sudden Infant Death Syndrome Study. Pediatrics
2009;123;1162-1170.

170 Mitchell EA, Scragg L, Clements M. Soft cot mattresses and the sudden infant
death syndrome. New Zealand Medical Journal. 1996;109(1023):206-207.

171 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(5):e20162938.

172 Tappin D, Brooke H, Ecob R, Gibson A. Used infant mattresses and sudden infant
death syndrome in Scotland: case-control study. BMJ. 2002;325(7371):1007.

173 Ssherburn RE, Jenkins RO. Cot matresses as reservoirs of potentially harmful
bacteria and the sudden infant death syndrome. FEMS Immunol Med Microbiol.
2004; 42(1):76-84.

174 Sherburn RE, Jenkins RO. Aerial release of bacteria from cot mattress materials
and the sudden infant death syndrome. J Appl Microbiol. 2005; 98(2):293-8.

175 Jenkins RO, Sherbrun RE. Growth and survival of bacteria implicated in sudden
infant death syndrome on cot mattress materials. J Appl Microbiol. 2005; 99(3):573-
9.

176 Jenkins RO. Mattress risk factors for the sudden infant death syndrome and dust-
mite allergen (der p 1) levels. Allergy Asthma Proc. 2008; 29(1):45-50.

177 Brooke H, Gibson A, Tappin D, Brown H. Case-control study of sudden infant
death syndrome in Scotland, 1992-5. BMJ. 1997; 314:1516.

178 Bubnaitiené V, Kalédiené R, Kévalas R. Case-control study of sudden infant death
syndrome in Lithuania, 1997-2000. BMC Pediat 2005;5:41.

179 Warnock DW, Delves HT, Campell CK, Croudace IW, Davey KG, Johnson EM,
Sieniawska C. Toxic gas generation from plastic mattresses and sudden infant death
syndrome. Lancet 1995;346(8989):1516-20.

180 Limerick S (Chair). Final Report of the Expert Group to investigate Cot Death
Theories: Toxic Gas Hypothesis. Department of Health, London, England; May 1998
(ISBN 1851839 874 6, out of print).

181 Mitchell EA, Fitzpatrick MG, Waters J. SIDS and the toxic gas theory revisited. N Z
Med J. 1998;111(1068):219-21.

182 Fares |, McCulloch KM, Raju TNK. Intrauterine cocaine exposure and the risk for
sudden infant death syndrome: a meta-analysis. J Perinatol. 1997;17(3):179-182.

183 Kesmodel U, Wisborg K, Olsen SF, Henriksen TB, Secher NJ. Moderate alcohol
intake during pregnancy and the risk of stillbirth and death in the first year of life.
Am J Epidemiol 2002;155(4)305-312.

46



184 Burke Q R et al. Alcohol hits you when it is hard:intoxication, task difficulty and
theata brain oscillations. Alcoholism, Clinical and Experimental Research. 2016;
40(4): 743-752.

185 George S, Rogers RD, Duka T. The acute effect of alcohol on decision making in
social drinkers. Psychopharmacology. 2005; 128(1):160-9.

186 O’Leary CM, Jacoby PJ, Bartu A, D’Antoine H, Bower C. Maternal alcohol use and
sudden infant death syndrome and infant mortality excluding SIDS. Pediatrics.
2013;131(3).

187 lyasu S, Randall LL, Welty TK, et al. Risk factors for sudden infant death syndrome
among Northern Plains Indians. JAMA. 2002;288(21):2717-2723.

188 Strandberg-Larsen K, Grgnboek M, Andersen AM, Andersen PK, Olsen J. Alcohol
drinking pattern during pregnancy and risk of infant mortality. Epidemiology.
2009;20(6):884—891.

189 Alm B, Wennergren G, Norvenius G, et al. Caffeine and alcohol as risk factors for
sudden infant death syndrome: Nordic Epidemiological SIDS Study. Arch Dis Child.
1999;81(2):107-111.

190 Royal College of Obstetricians and Gynaecologists (2015). Alcohol and pregnancy.
Available at: https://www.rcog.org.uk/globalassets/documents/patients/patient-
information-leaflets/pregnancy/pi-alcohol-and-pregnancy.pdf [Accessed July 2018].
191 Scragg R, Mitchell EA, Taylor BJ, et al; New Zealand Cot Death Study Group. Bed
sharing, smoking, and alcohol in the sudden infant death syndrome. BMJ.
1993;307(6915):1312-1318.

192 Rajegowda BK, Kandall SR, Falciglia H. Sudden unexpected death in infants of
narcotic-dependent mothers. Early Hum Dev. 1978;2(3):219-225.

193 pierson PS, Howard P, Kleber HD. Sudden deaths in infants born to methadone-
maintained addicts. JAMA. 1972;220(13):1733-1734.

194 Chavez CJ, Ostrea EM Jr, Stryker JC, Smialek Z. Sudden infant death syndrome
among infants of drug dependent mothers. J Pediatr. 1979;95(3):407-409.

195 Ryan L, Ehrlich S, Finnegan L. Cocaine abuse in pregnancy: effects on the fetus
and newborn. Neurotoxicology and Teratology. 1987;9:295-299.

196 Chasnoff 1J, Burns KA, Burns WJ. Cocaine use in pregnancy: perinatal morbidity
and mortality. Neurotoxicology and Teratology. 1987;9:291-293.

197 Klonoff-Cohen H, Lam-Kruglick P. Maternal and paternal recreational drug use
and sudden infant death syndrome. Arch Pediatr Adolesc Med. 2001;155:765-770.
198 Kandall SR, Gaines J, Habel L, Davidson G, Jessop D. Relationship of maternal
substance abuse to subsequent sudden infant death syndrome in offspring. J Pediatr.
1993;123(1):120-126.

199 Scragg RKR, Mitchell EA, Ford RPK, Thompson JMD, Taylor BJ, Stewart AW.
Maternal cannabis use in the sudden death syndrome. Acta Pediatr. 2001;90: 57- 60.
200 Ostrea EM, Osrea AJ, Simpson PM. Mortality within the first 2 years in infants
exposed to cocaine, opiate or cannaboid during gestation. Pediatrics.
1997;100(1):79-83.

201 Williams SM, Mitchell EA, Taylor BJ. Are risk factors for sudden infant death
syndrome different at night? Arch Dis Child. 2002;87(4):274-278.

47



202 Buck GM, Cookfair DL, Michalek AM, Nasca PC, Standfast SJ, Sever LE. Timing of
prenatal care and risk of sudden infant death syndrome. Int J Epidemiol. 1990
Dec;19(4):991-6.

203 Schlaud M, Kleemann WJ, Poets CF, Sens B. Smoking during pregnancy and poor
antenatal care: two major preventable risk factors for sudden infant death
syndrome. Int J Epidemiol. 1996;25(5):959-965.

204 Getahun D, Amre D, Rhoads GG, Demissie K. Maternal and obstetric risk factors
for sudden infant death syndrome in the United States. Obstet Gynecol.
2004;103(4):646-652.

205 National Institute for Health and Care Excellence (2008). Postnatal care up to 8
weeks after birth (NICE Clinical Guideline 62). Available at:
https://www.nice.org.uk/guidance/cg62 [Accessed July 2018].

206 Smith GCS, Wood AM, Pell JP, Dobbie R. Sudden infant death syndrome and
complications in other pregnancies. Lancet 2005;366:2107-11.

207 Carpenter RG, Shaddick CW. Role of infection, suffocation and bottle-feeding in
cot-death; an analysis of some factors in the histories of 110 cases and their controls.
Br J Prev Soc Med. 1965;19:1-7.

208 McVea KL, Turner PD, Peppler DK. The role of breastfeeding in sudden infant
death syndrome. Journal of Human Lactation. 2000;16(1):13-20.

209 |p S, Chung M, Raman G, Chew P, Magula N, DeVine D, et al. Breastfeeding and
maternal and infant health outcomes in developed countries. Evidence
Report/Technology Assessment. 2007(153):1-186.

210 Mitchell EA, Taylor BJ, Ford RP, Stewart AW, Becroft DM, Thompson JM, et al.
Four modifiable and other major risk factors for cot death: the New Zealand study. J
Paediatr Child Health. 1992;28 Suppl 1:53-8.

211 Carroll-Pankhurst C, Mortimer EA, Jr. Case-control study of sudden infant death
syndrome in Scotland. Risk of bed sharing was not sufficiently examined. BMJ.
1997;315(7111):813.

212 \Wennergren G, Alm B, Oyen N, Helweg-Larsen K, Milerad J, Skjaerven R, et al. The
decline in the incidence of SIDS in Scandinavia and its relation to risk-intervention
campaigns. Nordic Epidemiological SIDS Study. Acta Paediatr. 1997;86(9):963-8.

213 Vennemann MM, Findeisen M, Butterfass-Bahloul T, Jorch G, Brinkmann B,
Kopcke W, et al. Modifiable risk factors for SIDS in Germany: results of GeSID. Acta
Paediatr. 2005;94(6):655-60.

214 yennemann MM, Bajanowski T, Brinkmann B, Jorch G, Yucesan K, Sauerland C, et
al. Does breastfeeding reduce the risk of sudden infant death syndrome? Pediatrics.
2009;123(3):e406-10.

215 Hauck FR, Thompson JM, Tanabe KO, Moon RY, Vennemann MM. Breastfeeding
and reduced risk of sudden infant death syndrome: a meta-analysis. Pediatrics.
2011;128(1):103-10.

216 Thompson JMD, Tanabe K, Moon RY, Mitchell EA, McGarvey C, Tappin D.
Duration of breastfeeding and risk of SIDS: an individual participant data meta-
analysis. Pediatrics. 2017;140(5):e20171324.

217 Hauck FR, Omojokun OO, Siadaty MS. Do pacifiers reduce the risk of sudden
infant death syndrome? A meta-analysis. Pediatrics. 2005;116(5):e716-23.

48



218 Fleming PJ, Blair PS, Pollard K, Platt MW, Leach C, Smith |, et al. Pacifier use and
sudden infant death syndrome: results from the CESDI/SUDI case control study.
CESDI SUDI Research Team. Arch Dis Child. 1999;81(2):112-6

213 Mitchell EA, Taylor BJ, Ford RP, Stewart AW, Becroft DM, Thompson JM, et al.
Dummies and the sudden infant death syndrome. Arch Dis Child. 1993;68(4):501-4.
220 | 'Hoir MP, Engelberts AC, van Well GT, Damste PH, Idema NK, Westers P, et al.
Dummy use, thumb sucking, mouth breathing and cot death. Eur J Pediatr.
1999;158(11):896-901.

221 Mitchell EA, Blair PS, L'Hoir MP. Should pacifiers be recommended to prevent
sudden infant death syndrome? Pediatrics. 2006;117;1755.

222 Lj DK, Willinger M, Petitti DB, Odouli R, Liu L, Hoffman HJ. Use of a dummy
(pacifier) during sleep and risk of sudden infant death syndrome (SIDS) population
based case-control study. BMJ. 2006;332(7532):18-22.

223 Psaila K, Foster JP, Pulbrook N, et al. Infant pacifiers for reduction in risk of
sudden infant death syndrome. Cochrane Database Syst Rev. 2017 5;4:CD011147.
224 Alm B, Wennergren G, Mollborg P et al. Breastfeeding and dummy use have a
protective effect on sudden infant death syndrome. Acta Paediatr. 2016
Jan;105(1):31-8.

225 Hauck FR. Pacifiers and sudden infant death syndrome: what should we
recommend? Pediatrics. 2006;117(5):1811-2.

226 Kramer MS, Barr RG, Dagenais S, Yang H, Jones P, Ciofani L, et al. Pacifier use,
early weaning, and cry/fuss behavior: a randomized controlled trial. JAMA.
2001;286(3):322-6.

227 0’Connor NR, Tanabe KO, Siadaty MS, Hauck FR. Pacifiers and breastfeeding: a
systematic review. Arch Pediatr Adolesc Med. 2009;163(4):378-82.

228 )aafar SH, Ho JJ, Jahanfar S, Angolkar M. Effect of restricted pacifier use in
breastfeeding term infants for increasing duration ofbreastfeeding. Cochrane
Database Syst Rev. 2016;8:CD007202.

229 Gangarosa EJ, Galazka AM, Wolfe CR, Phillips LM, Gangarosa RE, Miller E, Chen
RT. Impact of anti-vaccine movements on pertussis control: the untold story. Lancet
1998;351:356—61.

230 Griffin MR, Ray WA, Livengood JR, Schaffner W. Risk of sudden infant death
syndrome after immunization with the diphtheria-tetanus-pertussis vaccine. N Engl J
Med. 1988;319(10):618-23.

231 Hoffman HJ, Hunter JC, Damus K, et al. Diphtheria-tetanus-pertussis
immunization and sudden infant death: results of the National Institute of Child
Health and Human Development Cooperative Epidemiological Study of Sudden
Infant Death Syndrome risk factors. Pediatrics. 1987;79(4):598—611.

232 NHS Choices (2018). 6-in-1 vaccine. Available at:
https://www.nhs.uk/conditions/vaccinations/6-in-1-infant-vaccine/ [Accessed July
2018].

233 \Vennemann MMT, ButterfaR-Bahloul T, Jorch G, Brinkmann B, Findeisen M,
Sauerland C, Bajanowski T, Mitchell EA; The GeSID group. Sudden infant death
syndrome: No increased risk after immunisation. Vaccine 2007;25:336—340.

49



234 Mitchell EA, Stewart EW, Clements M, Ford RPK. Immunisation and the sudden
infant death syndrome. Arch Dis Child. 1995;73:498-501.

235 Jonville-Béra AP, Autret-Leca E, Barbeillon F, Paris-Llado J; French Reference
Centers for SIDS. Sudden unexpected death in infants under 3 months of age and
vaccination status- a case-control study. BrJ Clin Pharmacol. 2001;51(3):271-6.

236 \Vennemann MMT, Hoffgen M, Bajanowski T, Hense HW, Mitchell EA. Do
immunisations reduce the risk for SIDS? A meta-analysis. Vaccine. 2007;25:4875—
4879.

237 Carvajal A, Caro-Paton T, Martin De Diego |, Martin Arias LH, Alvarez Requejo A,
Lobato A. DTP vaccine and infant sudden death syndrome. Meta-analysis. Med Clin
(Barc) 1996;106(17):649-52.

238 Sjlvers LE, Ellenberg SS, Wise RP et al. . The epidemiology of fatalities reported to
the Vaccine Adverse Event Reporting System 1990-1997. Pharmacoepidemiol Drug
Saf 2001; 10:279-85.

239 Moro PL, Arana J, Cano M, Lewis P, Shimabukuro TT. Deaths reported to the
vaccine adverse event reporting system, United States, 1997-2013. Clin Infect Dis.
2015;61(6):980-7.

240 |nstitute of Medicine. Immunization safety review: vaccinations and sudden
unexpected death in infancy. Washington, DC: The National Academies Press, 2003.
241 Mller-Nordhorn J, Hettler-Chen CM, Keil T, Muckelbauer R. Association between
sudden infant death syndrome and diphtheria-tetanus-pertussis immunisation: an
ecological study. BMC Pediatr. 2015;15:1.

242 Kato |, Franco P, Groswasser J, Scaillet S, Kelmanson IA, Togari H, et al. Incomplete
arousal processes in infants who were victims of sudden death. Am J Respir Crit Care
Med. 2003;168:1298-303.

243 pease AS, Fleming PJ, Hauck FR, Moon RY, Horne RSC, L'Hoir MP, Ponsonby A,
Blair PS. Swaddling and the risk of sudden infant death syndrome: a meta-analysis.
Pediatrics. 2016 Jun;137(6). pii: €20153275.

244 Wilson CA, Taylor BJ, Laing RM, Williams SM, Mitchell EA. Clothing and bedding
and its relevance to sudden infant death syndrome: further results from the New
Zealand Cot Death Study. J Paediatr Child Health. 1994;30:506-12.

245 McDonnell E, Moon RY. Infant deaths and injuries associated with wearable
blankets, swaddle wraps, and swaddling. J Pediatr. 2014;164:1152-6).

246 Richardson HL, Walker AM, Horne RS. Minimizing the risks of sudden infant
death syndrome: to swaddle or not to swaddle? J Pediatr. 2009;155(4):475-81.

247 Richardon HL, Walker AM, Horne RSC. Influence of swaddling experience on
spontaneous arousal patterns and autonomic control in sleeping infants. J Pediatrics.
2010;157(1): 85-91.

248 Thach BT. Does swaddling decrease or increase the risk for sudden infant

death syndrome? J Pediatr. 2009 Oct;155(4):461-2.

249 Nelson AM. Risks and benefits of swaddling healthy infants: an integrative
review. MCN Am J Matern Child Nurs. 2017 Jul/Aug;42(4):216-225.

250 Bamber AR, Pryce J, Ashworth MT, Sebire NJ. Sudden unexpected infant deaths
associated with car seats. Forensic Science Medicine & Pathology. Published online
17 January 2014; DOI 10.1007/s12024-013-9524-5.

50


http://www.ncbi.nlm.nih.gov/pubmed/19540517
http://www.ncbi.nlm.nih.gov/pubmed/19540517
http://www.ncbi.nlm.nih.gov/pubmed/19772994
http://www.ncbi.nlm.nih.gov/pubmed/19772994

251 Cote A, Bairam A, Deschenes, Hatzakis G. Sudden infant deaths in sitting devices.
Arch Dis Child. 2008;93:384-389.

252 Byard RW, Beal S, Boume AJ. Potentially dangerous sleeping environments and
accidental asphyxia in infancy and early childhood. Arch Dis Child. 1994;71:497-500.
253 Tonkin SL, Vogel SA, Bennet L, Gunn AJ. Apparently life threatening events in
infant car safety seats. BMJ. 2006;333(7580):1205-6.

254 Batra EK, Midgett JD, Moon RY. Hazards associated with sitting and carrying
devices for children two years and younger. J Pediatr 2015;167:183-7.

255 Parikh SN, Wilson L. Hazardous use of car seats outside the car in the United
States, 2003-2007. Pediatrics 2010;126:352-7.

256 Bergounioux J, Madre C, Crucis-Armengaud A, Briand-Huchet E, Michard-Lenoir
AP, Patural H, Dauger S, Renolleau S, Teychéne AM, Henry S, Biarent D, Robin C,
Werner E, Rambaud C. Sudden deaths in adult-worn baby carriers: 19 cases. Eur J
Pediatr. 2015;174(12):1665-70.

257 Batra EK, Midgett JD, Moon RY. Hazards associated with sitting and carrying
devices for children two years and younger. J Pediatr 2015;167:183-7.

258 Health Canada (2010). Consumer Product Recall. Available at:
http://healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2010/12925r-eng.php
[Accessed July 2018].

259 US Consumer Product Safety Commission (2010). Infant deaths prompt CPSC
warning about sling carriers for babies. Available at:
https://www.cpsc.gov/content/infant-deaths-prompt-cpsc-warning-about-sling-
carriers-for-babies [Accessed July 2018].

260 product Safety Australia (2010). Product safety warning on baby slings.
https://www.productsafety.gov.au/news/product-safety-warning-on-baby-slings
[Accessed July 2018].

261 The Royal Society for the Prevention of Accidents. Baby Slings. Available at:
https://www.rospa.com/home-safety/advice/product/baby-slings/ [Accessed July
2018].

262 \Which? Are baby carriers and baby slings safe? Available at:
https://www.which.co.uk/reviews/baby-carriers-and-baby-slings/article/baby-
carrier-and-baby-sling-safety/are-baby-carriers-and-baby-slings-safe [Accessed July
2018].

263 JK Sling Consortium. Baby Sling Safety. Available at: http://babyslingsafety.co.uk/
[Accessed July 2018].

264 Emura |, Usuda H. Biochemical, cytological and histopathological examination of
sudden unexpected death in infancy. Path Int. 2011;61(8):469-74.

265 Stanton AN, Downham MA, Oakley JR, Emery JL, Knowelden J. Terminal
symptoms in children dying suddenly and unexpectedly at home. Preliminary report
of the DHSS multicentre study of postneonatal mortality. BMJ. 1978;2(6147):1249-
51.

266 \Watson E. The Inner North London Study of Sudden Infant Death and its
relevance for the community services. Medicine, Science, and the Law.
1978;18(4):271-7.

51


http://www.ncbi.nlm.nih.gov/pubmed?term=Tonkin%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=17158387
http://www.ncbi.nlm.nih.gov/pubmed?term=Vogel%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=17158387
http://www.ncbi.nlm.nih.gov/pubmed?term=Bennet%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17158387
http://www.ncbi.nlm.nih.gov/pubmed?term=Gunn%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=17158387

267 Knowelden J, Keeling J, Nicholl JP. Postneonatal mortality. A multicenter study
undertaken by the Medical Care Research Unit, University of Sheffield. London:
HMSO; 1985.

268 \Jennemann MM, Findeisen M, Butterfass-Bahloul T, Jorch G, Brinkmann B,
Kopcke W, et al. Infection, health problems, and health care utilisation, and the risk
of sudden infant death syndrome. Arch Dis Child. 2005;90(5):520-2.

269 Blood-Siegfried J, Bowers MT, Lorimer M. Is shock a key element in the pathology
of sudden infant death syndrome (SIDS)? Biological Research for Nursing.
2009;11(2):187-94.

270 Ostfeld BM, Esposito L, Perl H, Hegyi T. Concurrent risks in sudden infant death
syndrome. Pediatrics. 2010;125(3):447-53.

271 \Weber MA, Hartley JC, Klein NJ, Risdon RA, Malone M, Sebire NJ. Staphylococcal
toxins in sudden unexpected death in infancy: experience from a single specialist
centre. Forensic Science, Medicine, and Pathology. 2011;7(2):141-7.

272 \Wailoo M, Thompson JR, Waite AJ, Coombs RC, Jackson JA. Signs and symptoms
of illness in early infancy: associations with sudden infant death. Arch Dis Child.
2003;88(11):1001-4.

273 \Watson E. The Inner North London Study of Sudden Infant Death and its
relevance for the community services. Medicine, Science, and the Law.
1978;18(4):271-7.

274 Morley CJ, Thornton AJ, Cole TJ, Fowler MA, Hewson PH. Symptoms and signs in
infants younger than 6 months of age correlated with the severity of their illness.
Pediatrics. 1991;88(6):1119-24.

275 Morley CJ, Thornton AJ, Cole TJ, Hewson PH, Fowler MA. Baby Check: a scoring
system to grade the severity of acute systemic illness in babies under 6 months old.
Arch Dis Child. 1991;66(1):100-5.

276 Thach BT, Rutherford GW Jr, Harris K. Deaths and injuries attributed to infant crib
bumper pads. J Pediatr. 2007;151(3):271-4.

277 Scheers NJ, Woodard DW, Thach BT. Crib bumpers continue to cause infant
deaths: a need for a new preventive approach. J Pediatr 2016;(169):93-97.

278 US Centers for Disease Control and Prevention. Suffocation Deaths Associated
with Use of Infant Sleep Positioners - United States, 1997-2011. Morbidity and
Mortality Weekly Report. 2012;61(46):933-937.

279 US Food and Drug Administration (2012). Do not use infant sleep positioners due
to the risk of suffocation. Available at:
https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm227575.htm [Accessed
July 2018].

280 British Broadcasting Corporation (2017). Baby sleep positioners dropped by shops
after deaths warning. Available at: https://www.bbc.co.uk/news/uk-41516239
[Accessed July 2018].

281 S Consumer Product Safety Commission (2009). Infant suffocation deaths
prompt recall of Amby baby motion beds/hammocks. Available at:
https://www.cpsc.gov/Recalls/2009/infant-suffocation-deaths-prompt-recall-of-
amby-baby-motion-bedshammocks [Accessed July 2018].

52



282 Chiu K, Tonkin SL, Gunn AJ, McIntosh CC. Are baby hammocks safe for sleeping
babies? A randomised controlled trial. Acta Paediatr. 2014;103(7):783-7.

283 Official Statistics of Finland (OSF): Deaths [e-publication]. ISSN=1798-2545. 2015.
Helsinki: Statistics Finland. Available at:
http://www.stat.fi/til/kuol/2015/kuol_2015 2016-04-14 tie_001_en.html [Accessed
July 2018].

284 British Standards Institute (2018). Baby boxes for sleeping — safety requirements
and test methods. Available at:
https://standardsdevelopment.bsigroup.com/projects/9018-01406 [Accessed July
2018].

53



