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[bookmark: _Toc401577182][bookmark: _Toc382813709]Risk factors and evidence for intervention: summary and conclusions
The Child Death Review (CDR) programme undertakes thematic reviews into specific categories of child deaths. These collate and interpret data on identified cases. The policy context and research evidence of effective approaches to prevention are also considered before recommendations are made and learning points identified. 
This research evidence review addresses the questions: What are the main risk and protective factors for sudden unexplained infant death during sleep, in children under two years old?; What interventions might be effective in addressing risk factors, increasing protective factors and reducing sudden unexplained infant death during sleep? and Is existing Welsh Government guidance on reducing the risk of ‘cot death’ deaths supported by the current evidence base? The methodology adopted for reviewing the research evidence followed systematic review principles.
The majority of the material identified by this research evidence review is about Sudden Infant Death Syndrome (SIDS). That is, the sudden death of an infant under one year of age that remains unexplained after review of the clinical history, examination of the scene of death and post-mortem. The case definition used for the Child Death Review extends beyond this, to deaths in children under two years old.

In 2012 there were 221 unexplained infant deaths in England and Wales, or 0.30 deaths per 1,000 live births[footnoteRef:1]. Data for 2012 are provisional. In Wales the rate for all unexplained infant deaths in 2012 was 0.37 per 1,000 live births. Actual numbers of unexplained infant deaths in Wales are small and there is some fluctuation year on year. There were 13 such deaths in 2012. [1:  ONS. 2012. Unexplained deaths in infancy: England and Wales, 2012. [Online].
http://www.ons.gov.uk/ons/dcp171778_374881.pdf] 

[bookmark: _Toc401577183]Risk factors
Research studies on risk/protective factors are observational rather than experimental. Conclusions about cause-effect relationships cannot be drawn from observational studies. If however, multiple good quality studies consistently demonstrate strong statistical associations between the factor and the outcome, after appropriately taking into account possible confounding factors, this is usually considered to indicate the probability of a cause-effect relationship. The findings of single studies are considered less reliable as evidence than those of well conducted systematic reviews which consider the totality of the evidence. The tables in Annex 1 provide details of all the sources used for this research evidence review and should be consulted for a more in-depth explanation of the reasons behind the evidence grading assigned to each source.
Sleeping position is an important risk/protective factor for sudden infant death. The Back to Sleep[footnoteRef:2] campaign launched in England and Wales in December 1991 was followed by a significant and sustained reduction in mortality from SIDS. A study conducted in the USA considered changes in the profile of SIDS risk factors after the Back to Sleep campaign. This found that, as the prevalence of prone sleeping as a risk factor for SIDS decreased, the relative prevalence of other risk factors, for example maternal smoking, increased. The authors noted that the majority of cases (57 per cent) had been exposed to more than one risk factor. [2:  Trachtenberg FL et al.  2012. Risk factor changes for sudden infant death syndrome after initiation of Back to Sleep campaign. Pediatrics 129 (4): 630-638
] 


This research evidence review found a systematic review containing a large number of studies that showed a strong and consistent association between placing an infant on their front or side to sleep and risk of SID (Gilbert et al., 2005). The quality of the studies included in this review had not been assessed however, which means that poor quality studies may have been included, thus the findings of the review may be at risk of bias. Because of this, the evidence that placing an infant on their front or side to sleep is a causal risk factor has been graded only as moderate. A moderate quality single study found an association suggesting that placing an infant prone to sleep during the day increases the risk beyond that of placing them prone at night (Mitchell et al., 2008). But the possibility that this increase in risk is related to the child sleeping unsupervised should be considered since another moderate quality single study found that there was an association with SIDS where infants slept unsupervised during the day or night (Blair et al., 2006). 

A meta-analysis of 11 case-control studies found that co-sleeping is a risk factor for SID, however, whether this was an independent risk factor, or a risk factor only where there was also parental smoking or maternal alcohol and/or drug use, was unclear (Vennemann et al., 2012)[footnoteRef:3]. A meta-analysis of 19 case control studies found some evidence that co-sleeping is an independent risk factor and that the risk decreased with increasing age (Carpenter et al., 2013). The studies included in this meta-analysis were however, not selected using a systematic literature search and thus there may have been bias in the selection of studies for inclusion in the meta-analysis. In addition, concerns about the quality of studies included in both these meta-analyses led to this being considered to only provide inconclusive support for co-sleeping as an independent risk factor.   [3:  A study was published in September 2014 (Blair PS et al., 2014. 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 9(9): e107799. doi:10.1371/journal.pone.0107799), located after the search undertaken for this evidence review, analysed individual-level data from two large UK-based case-control studies concluding that the risk of bed-sharing (excluding co-sleeping on a sofa or chair) in the absence of parental smoking or co-sleeper alcohol use appears to be minimal.] 


Co-sleeping in conjunction with parental smoking, drug or alcohol use conferred greater risk but this decreased as the child got older. 
Both pre and post natal maternal smoking have been shown to be associated with an increased risk of SID. There is moderate evidence from a systematic review that this risk factor is causal (Zhang and Wang, 2013). This grading assumed that all the studies included in the review met the study quality criteria but the lack of detail about this in the report does limit confidence in the reliability of the author’s conclusions.
There is some evidence that infants who die from SIDS are more likely to be found with their heads covered. The evidence supporting this as a risk factor is not conclusive (Blair et al., 2008). This finding has been used as the basis of the recommendation that infants should be placed with their feet at the foot of their cot. This review found no published evidence that this reduces the likelihood of head covering or reduces the risk of sudden infant death.
There is moderate evidence from a single study (Blair et al., 2006) that being small at birth (pre term and low birth weight) is independently associated with an increased risk of SID. The authors noted that very small numbers of families from ethnic minorities were included in this study and this limits the applicability of the findings to groups who may have different infant care practices.
[bookmark: _Toc401577184]Protective factors
A meta-analysis of 18 studies reported an association between breastfeeding and a reduced likelihood of SID, however, shortcomings in the methodology of both the meta-analysis and some of the included studies requires that this can only be regarded as inconclusive evidence of a protective effect of breast feeding (Hauck et al., 2011). For similar reasons, the findings of a meta-analysis of seven studies (Hauck et al., 2005) and two single studies  (Li et al., 2006, Moon et al., 2012) can only be regarded as inconclusive evidence that use of non nutritive sucking devices (pacifier or dummy) are associated with a reduced likelihood of sudden death and that this relationship is causal. There is evidence from a single study that caregivers are less familiar with the role of pacifiers in sudden infant death than they are with other recommendations. A survey of caregivers conducted in the USA (780 infants) found that only 34 per cent had knowledge of recommendations on the use of pacifiers; 85 per cent knew that caregivers should not smoke, 79 per cent that infants should be placed on their backs to sleep and 60 per cent that they should not sleep in the same bed as adults (Walsh et al., 2014).
[bookmark: _Toc401577185]Interventions
Sleep position has been recognised as a significant risk factor since the late nineteen eighties. Although the Back to Sleep campaign in the UK in 1991 was followed by a considerable fall in unexpected infant deaths, some sources suggest that these messages should be revisited. A longitudinal study conducted in Canada looked at the relationship between  socioeconomic position (level of maternal education) and infant sleep position[footnoteRef:4]. This found that level of maternal education was significantly and inversely associated with non supine infant sleep position. Women with less than high school education were more than twice as likely to put their baby in a non supine sleep position than those who had completed post secondary education. For the women with less than high school education significant predictive factors of non supine sleep position included not being married and late initiation of pre natal care. The adequacy of post partum information was not associated with non supine sleep position for any strata of maternal education. Post partum home visits were not associated with non supine sleep position for the women with less than high school education. The study authors concluded that there was a need to revisit Back to Sleep strategies ensuring that messages meet the information needs of all families, including those with lower levels of education. [4: i Smylie J et al. 2014. Socioeconomic position and factors associated with use of a nonsupine infant sleep position. Findings from the Canadian Maternity Experiences Survey. Am J Public Health 104 (3): 539-547] 

The National Institute for Health and Care Excellence (NICE) has issued guidance on routine post natal care for women and their babies and this makes specific recommendations on preventing SID (CG37 2006). These recommendations have recently been amended and issued in draft form for consultation (CG Addendum 37.1 2014). The amended guidance recommends that parents should be informed of the association between SIDS and co sleeping (parents sharing a bed, sofa or chair with an infant). These updated NICE recommendations also recognise that the risk is likely to be greater with parental or carer drug use and recent alcohol consumption. The original guidance used one case control study as the basis for its recommendations but assigned it a B grade (moderate evidence). The addendum included many more studies but rated them all as at serious or very serious risk of bias. Because of this the evidence underpinning these recommendations can only be considered inconclusive. 
NICE has issued guidance on stopping smoking in pregnancy and following childbirth and guidance specific to maternity services (PH26 2010; PH48 2013). There are some more recently published Cochrane reviews. One Cochrane systematic review of 86 trials reported inconclusive evidence that psychosocial interventions may be useful for supporting women to stop smoking in pregnancy (Chamberlain et al., 2013). Another Cochrane systematic review presented moderate to good quality evidence from six trials that nicotine replacement is unlikely to be effective in supporting abstinence from smoking in later pregnancy (Coleman et al., 2012). Evidence for the use of varenicline and bupropion in supporting smoking cessation in pregnancy is lacking (Coleman et al., 2012).
One Cochrane systematic review of 57 trials assessing different types of interventions delivered across a range of clinical and non-clinical settings (Baxi et al., 2014) found some evidence that motivational interviewing in clinical settings may be effective in reducing children’s exposure to tobacco smoke but methodological shortcomings of many of the included studies means that this evidence is not conclusive. The evidence reported for parental education in clinical settings is inconsistent and it is not possible to draw conclusions. The evidence for intensive counselling in non clinical settings, brief advice or counselling and other psychosocial approaches is also inconsistent and it is not possible to draw conclusions but it tends towards no effect.
NICE guidance on routine post natal care (CG37 2006) and maternal and child nutrition (PH11 2008) make recommendations that support breastfeeding but these recommendations are not made in the specific context of preventing SID. The NICE post natal guidance does not specifically recommend the use of pacifiers for prevention of SID but says that where a child is accustomed to using a dummy whilst sleeping, it should not be stopped suddenly during the first 26 weeks. 
Evidence on the effectiveness of home monitoring (including apnoea, respiratory and cardio respiratory monitoring) as an intervention to reduce SID is inconsistent and it is not possible to draw a conclusion but it tends towards no effect (Strehle et al., 2012). 
National campaigns have tended to include advice on multiple risk factors and so evidence about the effectiveness, in reducing SID, of campaigns on any one single factor is lacking (Hauck and Tanabe, 2007).  Campaigns recommending some combination of supine sleeping, avoiding prone sleeping, avoiding tobacco smoke exposure, avoiding bed sharing and recommending breastfeeding do though, have a sound theoretical basis and would be expected to have an impact on the incidence of SID but this has not been demonstrated in trials (Hauck and Tanabe, 2007). There is some observational evidence of an association between such campaigns and a reduction in the incidence of SID but it has also been observed that, in some cases, reductions in the incidence of SID started to occur before campaigns started (Hauck and Tanabe, 2007). Evidence is lacking on the impact of advice to promote pacifier use, room sharing and avoidance of soft sleeping surfaces (Hauck and Tanabe, 2007).
There is moderate evidence from a single study that providing mothers with materials on reducing sudden infant death in combination with an educative questionnaire is effective in increasing knowledge of risk factors and compliance with prevention recommendations (D’Halluin et al., 2011). The effect size from this study was small and the study was conducted in one population so it is unclear how this finding would translate in practice.  It was not possible to draw a conclusion on evidence from a single study that providing risk reduction materials alone, influenced the position in which mothers place their infants to sleep (Barnes-Josiah et al., 2007). It was not possible to draw a conclusion on evidence from a single study about the effectiveness of an educational intervention, delivered in an emergency department, to increase pacifier use in infants (Walsh et al., 2014).

The current Welsh Government guidance on avoiding cot death recommends:

· Placing the baby on its back to sleep, in a cot in a room with its parents for the first six months
· Mothers (and their partners) not smoking in pregnancy and not letting anyone smoke in the same room as their baby
· Not sharing a bed with the baby if parents have been drinking alcohol, they take drugs, are a smoker or are feeling very tired
· Never sleeping with the baby on a sofa or armchair
· Not letting the baby get too hot, keeping the baby’s head uncovered, placing the baby in the feet to foot position
· Seeking prompt medical advice if the baby is unwell
The guidance notes that breast feeding reduces the risk of cot death and states that it is possible that using a dummy at the start of any sleep period reduces the risk of cot death. It also recommends not to begin to give a dummy until breastfeeding is well-established, usually when the baby is around one month old and to stop giving the dummy when the baby is between 6 and 12 months old.
[bookmark: _Toc401577186]Conclusions
This research evidence review has concluded that sleep position, co-sleeping, unsupervised sleep, pre- and post-natal maternal smoking and being small at birth are risk factors for SID. Whether or not co-sleeping in the absence of parental smoking is a risk factor remains unresolved; a recent meta-analysis suggests that it is but this was not a systematic review and may have been prone to bias. The evidence about head-covering as a risk factor is not conclusive. The risk of death falls with increasing age of the infant. Where more than one risk factor is present the risk seems to increase accordingly. Both breast feeding and use of pacifiers seem to offer some protection but the evidence is not conclusive. Current WG guidance is broadly in line with this evidence base with some minor exceptions.
Reliable evidence on the effectiveness of interventions in reducing the incidence of SID is limited. National campaigns providing advice on avoidance of risk factors and promoting protective factors have been followed by a reduction in the incidence of SID, although in some cases the decline was observed before campaigns started. Evidence about the effectiveness of psychosocial interventions to reduce smoking in pregnancy is inconclusive. It does seem likely that nicotine replacement for smoking cessation in later pregnancy is unlikely to be effective. There is some evidence that motivational interviewing could be effective in reducing infant exposure to environmental tobacco smoke (ETS) but this is not conclusive and other interventions aimed at reducing ETS have produced inconsistent results. Similarly, the evidence for home-monitoring to reduce the incidence of SID is consistent but tending towards no effect.  There is very little reliable evidence on the effectiveness of interventions to raise parental awareness at an individual level although the findings from one randomised controlled trial suggest that information in combination with an activity that requires active engagement with the material, in this case an educative questionnaire; may have potential for influencing parental behaviour.
[bookmark: _Toc401577187]Child Death Review programme

[bookmark: _Toc372548732]The Child Death Review programme undertakes thematic reviews into specific categories of child deaths. These collate and interpret data on identified cases relevant to the theme review and also consider background information, the policy context and research evidence of effective approaches to prevention, before making recommendations and identifying learning points. 	

This report informs the CDR Programme Thematic Review of Sudden unexplained infant death during sleep. This is considering all such deaths in infants under two years of age that occurred in Wales between 1 January 2010 and 31 December 2012. The objective of this research evidence review is to identify measures or interventions that have potential for preventing sudden unexplained infant deaths.
[bookmark: _Toc401577188]Terminology
Sudden unexplained infant death (SUID or SUDI) is the term frequently used to refer to the sudden and unexpected death of an infant. For the purposes of the CDR thematic review the term infant has been extended to include children up to their second birthday; deaths subsequently explained after full investigation have been included. This research evidence review is limited to those deaths that remain unexplained, or where the cause of death is considered to be unascertained by the coroner, after full investigation. In the research literature these are often defined as sudden unexplained infant deaths (SIDs) and this definition is usually limited to infants up to their first birthday. 
Unascertained deaths are like SIDs but have features that appear to the pathologist to preclude the use of this term. For example where there are significant infant care problems, co-sleeping after alcohol, evidence of injuries that are not in themselves sufficient to cause death or some evidence of another undefined medical problem. Unascertained is a subjective term and some people argue that all such deaths should be considered SIDS unless there is a defined cause of death. Coroners tend to give these unascertained deaths an open conclusion. The risk factors for unascertained deaths are very similar to those for SIDs.
The majority of papers included in this research evidence review address SIDS defined as sudden infant death syndrome (SIDS) is the sudden death of an infant under 1 year of age that remains unexplained after review of the clinical history, examination of the scene of death and post-mortem. Where included research has used a different definition this is noted in the evidence summary table.
[bookmark: _Toc382813710][bookmark: _Toc401577189]Research evidence review question

This review addressed three questions

What are the main risk and protective factors for sudden unexplained infant death during sleep, in children under two years old?

What interventions might be effective in addressing risk factors, increasing protective factors and reducing sudden unexplained infant death during sleep?
Is existing Welsh Government guidance on reducing the risk of cot death deaths supported by the current evidence base? 

[bookmark: _Toc372548733][bookmark: _Toc382813711][bookmark: _Toc401577190]	Review methodology
This research evidence review followed systematic review methodology which was detailed in an a priori protocol for addressing an explicit question. Full methodological details are contained within a protocol and search technical document which are available on request. Systematic reviews aim to provide an objective, reliable synthesis of the evidence base through following explicit methodology which is transparent, repeatable and which aims to minimise bias.  In brief, evidence sources (systematic reviews) located by the systematic search strategy were filtered for relevance and type of source based first on their titles and in a second filtering stage, on details contained in abstracts. The full-text of sources which were retained following this filtering process were then examined. With the exception of NICE Guidance and Cochrane or Campbell systematic reviews, included sources were critically appraised using standardised checklists. Relevant data were then extracted from included sources, into an Evidence Summary Table (Annex 1) and conclusions drawn about the quality, strength and direction of the evidence of effectiveness relating to different categories of intervention. An evidence grading (Annex 2) was then applied to each evidence source to reflect these criteria. 
[bookmark: _Toc372548734][bookmark: _Toc382813712][bookmark: _Toc401577191]	Research evidence review findings

[bookmark: _Toc372548735][bookmark: _Toc382813713][bookmark: _Toc401577192]	PRISMA diagram

Figure 1: Flow of information through the evidence review
784 records identified through electronic searching







53 duplicates removed
868 records
84 additional records identified through electronic searching – search update




51 additional records identified through electronic searching – search on sleeping surfaces and mattresses
866 records screened at title



763 records excluded at title screening





39 records excluded at abstract

104 abstracts screened
1 further record from other sources screened at abstract



27 full-text articles excluded did not meet inclusion criteria










65 full-text articles assessed for eligibility


 38 full text articles met inclusion criteria
13 full text articles excluded at data extraction:- 

4 systematic reviews duplicated other included reviews

8 single studies included in systematic review

1 study excluded at critical appraisal because of concerns with study quality





25 systematic reviews, NICE guidelines and single studies included in narrative synthesis





[bookmark: _Toc372548736][bookmark: _Toc382813714][bookmark: _Toc401577193]	Research evidence for risk and protective factors and the effectiveness of interventions
The findings of this evidence review are presented in three sections below: risk factors, protective factors and interventions. These sections are subdivided by topic. A ‘headline’ statement on the overall state of the evidence base has been given for each topic. These are followed by separate statements for each included source relevant to that section. An evidence grading colour scheme (see Annex 2) has been applied to indicate the extent to which a potential risk or protective factor may be causal or the potential effectiveness of an intervention is supported by the research evidence contained within the source. In brief: 

· Green indicates moderate or good evidence supporting the hypothesis that a risk or protective factor is causal or evidence that an intervention is effective
· Yellow/amber indicates inconsistent/inconclusive evidence supporting the hypothesis that a risk or protective factor is causal or evidence that an intervention is effective 
· Red indicates evidence that a risk or protective is unlikely to be causal or that an intervention is ineffective. 

In most cases effect sizes have been given, where available, only for those risk or protective factors judged to have good or moderate evidence supporting causality or interventions judged to have good or moderate to good evidence of effectiveness (those highlighted in green). These effect sizes are expressed differently by review authors, with few calculating summary effect sizes from meta-analyses. Further details of the results and conclusions of the included sources are given in the Evidence Summary Table (Annex 1). 

Relevant NICE public health and clinical guidelines, where available, have been included. The source documents should be consulted for information on the recommended actions. The NICE recommendations specific to reducing the risk of SUID are included in detail.

Risk factors
Sleeping position

There is moderate evidence that sleeping position is a risk factor for sudden infant death.


	
Risk factor: Sleeping on front (prone)

Evidence statement Grade B (light green): 
The hypothesis that this risk factor is causal is supported by moderate quality evidence
	
Gilbert R et al. 2005. Infant sleeping position and the sudden infant death syndrome: Systematic review of observational studies and historical review of recommendations from 1940 to 2002. International Journal of Epidemiology 34 (4): 874-887


	Effect size: From meta analysis of 25 case control studies, pooled OR front vs back 4.46 (95% CI 2.98 to 6.68). From meta analysis of 40 case control studies front vs non front pooled OR 4.15 (95% CI 3.27 to 5.26)



	Risk factor: Prone sleeping during the day

Evidence statement Grade B (light green): There is evidence from a moderate quality single study of an association between this risk factor and the outcome of interest.

	
Mitchell EA et al. 2008. Prone sleeping position increases the risk of SIDS in the day more than at night. Acta Paediatrica 97 (5): 584-589


	Effect size:  From a single case control study, adjusted OR when placed prone to sleep during the day vs at night 18.15 (95% CI 5.91 to 55.69 when placed prone during the night adjusted OR 3.49 (95% CI 1.46 to 8.39)



	
Risk factor: Sleeping on side

Evidence statement Grade B (light green):
The hypothesis that this risk factor is causal is supported by moderate quality evidence

	
Gilbert R et al. 2005. 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 34 (4): 874-887

	Effect Size: From meta analysis of 40 case control studies, pooled OR side vs back 1.36 (95% CI 1.03 to 1.10)




Co-sleeping

There is some evidence that co-sleeping is an independent risk factor for sudden infant death but it is not conclusive. 

	
Risk factor: Bed sharing

Evidence statement Grade C (yellow): 
There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive
	
Vennemann MM et al. 2012. Bed sharing and the risk of sudden infant death syndrome: can we resolve the debate? 
J Pediatr 160 (1): 44-48


	
Risk factor: Bed sharing for sleep when parents do not smoke or take alcohol or drugs

Evidence statement Grade C (yellow): 
There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive  

	
Carpenter R et al. 2013. Bed sharing when parents do not smoke: is there a risk of SIDS? An individual level analysis of five major case–control studies. BMJ Open (3): e002299




	
Risk factor: Bed sharing and parental smoking

Evidence statement Grade C (yellow): 
There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive

	
Carpenter R et al. 2013. Bed sharing when parents do not smoke: is there a risk of SIDS? An individual level analysis of five major case–control studies. BMJ Open (3): e002299




	
Risk factor: Bed sharing where the mother has drunk alcohol in the past 24 hours

Evidence statement Grade C (yellow): 
There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive

	
Carpenter R et al. 2013. Bed sharing when parents do not smoke: is there a risk of SIDS? An individual level analysis of five major case–control studies. BMJ Open (3): e002299





Unsupervised sleep

There is moderate evidence that unsupervised sleep is a risk factor for sudden infant death.


	
Risk factor: Unsupervised sleeping

Evidence statement Grade B (light green): There is evidence from a moderate quality single study of an association between this risk factor and the outcome of interest

	
Blair PS et al. 2006. Sudden Infant Death Syndrome and the time of death: factors associated with night-time and day-time deaths. Int J Epidemiol 35 (6): 1563-1569

	Effect size: From a single case control study OR (multivariate) for unsupervised sleep at night 5.38 (95% CI 2.67 to 10.85) for unsupervised day time sleep OR 10.57 (95% CI 1.47 to 75.96)




Smoking 

There is moderate evidence that maternal smoking, both pre and post natal, is a risk factor for sudden infant death. 


	Risk factor: Maternal pre-natal smoking

Evidence statement Grade B (light green): 
The hypothesis that this risk factor is causal is supported by moderate quality evidence

	
Zhang K and Wang X. 2013. Maternal smoking and increased risk of sudden infant death syndrome: a meta-analysis. Leg Med 15 (3): 115-121


	Effect size: From meta analysis of 23 case control studies OR for increased risk of SIDS 2.25 (95% CI 2.03 to 2.50)



	Risk factor: Maternal post natal smoking

Evidence statement Grade B (light green): 
The hypothesis that this risk factor is causal is supported by moderate quality evidence

	
Zhang K and Wang X. 2013.  Maternal smoking and increased risk of sudden infant death syndrome: a meta-analysis. Leg Med 15 (3): 115-121


	Effect size: From meta analysis of 18 case control studies OR 1.97 (95% CI 1.77 to 2.19)



Head covering

There is some evidence that head covering is a risk factor for sudden infant death but it is not conclusive. 


	Risk factor: Head covering
Evidence statement Grade C (yellow): 
There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive

	
Blair PS et al. 2008. Head covering a major modifiable risk factor for sudden infant death syndrome: a systematic review. Arch Dis Child 93 (9): 778-783




Small at birth (pre term and low birth weight) 

There is moderate evidence that being small at birth is a risk factor for sudden infant death.
	Risk factor: Small at birth (pre term and low birth weight infants)

Evidence statement Grade B (light green): There is evidence from a moderate quality single study of an association between this risk factor and the outcome of interest

	
Blair PS et al. 2006. Sudden infant death syndrome and sleeping position in pre-term and low birth weight infants: an opportunity for targeted intervention. Arch Dis Child 91 (2): 101-106

	Effect size: From a case control study AOR for pre-term 7.96 (95% CI 3.25 to 19.48) AOR for low birth weight 5.09 (95% CI 2.30 to 11.27)



Protective factors
Breast feeding

There is some evidence that breast feeding is associated with a reduced risk of sudden infant death but it is not conclusive. 


	
Protective factor: Breastfeeding
Evidence statement Grade C (yellow): 
There is some evidence supporting the hypothesis that this protective factor is causal but it is not conclusive

	
Hauck FR et al. 2011. Breastfeeding and reduced risk of sudden infant death syndrome: a meta-analysis. Pediatrics 128 (1): 103-110





Pacifier (dummy) use

There is some evidence from a meta-analysis that using a pacifier is associated with a reduced risk of sudden infant death but it is not conclusive. There is moderate evidence from a single study

	Risk factor: Pacifier (dummy) use
Evidence statement Grade C (yellow): 
There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive

	
Hauck FR, Omojokun OO and  Siadaty MS. 2005. Do pacifiers reduce the risk of sudden infant death syndrome? A meta-analysis. Pediatrics 116 (5): e716-723





	
Protective factor:  Use of pacifier (dummy)

Evidence statement Grade C (yellow): 
There is evidence from a poor quality single study of an association between this protective factor and the outcome of interest.

	
Moon RY et al. 2012. Pacifier use and SIDS: evidence for a consistently reduced risk. Matern Child Health J 16 (3): 609-614



	Protective factor: Pacifier (dummy use)

Evidence statement Grade C (yellow):
There is evidence from a poor quality single study of an association between this protective factor and the outcome of interest.

	
Li DK et al. 2006. Use of a dummy (pacifier) during sleep and risk of sudden infant death syndrome (SIDS): population based case-control study. BMJ 332 (7532): 18-22





Interventions
Advice on safe sleeping


NICE has issued guidance on routine post natal care of women and their babies. The guidance includes recommendations specific to the prevention of SIDS. 

	
NICE GUIDANCE

Routine post natal care of women and their babies








Addendum to Clinical guideline 37. Routine postnatal care of women and their babies.
	
This guideline aims to identify the essential core (routine) care that every woman and her baby should receive in the first 6–8 weeks after birth, based on the best evidence available. This guideline is of relevance to those who work in or use the National Health Service (NHS) in England and Wales. The guideline is relevant to prevention of SUID, providing specific recommendations for prevention as well as guidance on establishing breast feeding.

In 2013 new information on the association between co-sleeping and sudden infant death syndrome was published. In view of this NICE received a referral from the Department of Health requesting that a surveillance review be carried out in this area. An exceptional surveillance review took place in 2013 and concluded that the section of Postnatal care: routine postnatal care of women and their babies (NICE clinical guideline 37) on reducing the risk of SIDS should be updated. New recommendations on co-sleeping are made in this addendum. They are currently a draft for consultation but have been included in this document.
	
National Institute for Clinical Excellence. 2006. Routine postnatal care of women and their babies. CG37. London: NICE. Access here


National Institute for Health and Care Excellence. 2014.  Addendum to Clinical guideline 37, Postnatal Care. Routine postnatal care of women and their babies. Draft for consultation.  NICE CG Addendum 37.1. Manchester: NICE.
Access here




	Intervention: Inform parents and carers of the association between sudden infant death syndrome and co-sleeping (parents and carers sharing a bed or sofa or chair with an infant)

Acknowledge that co-sleeping (parents or carers sharing a bed or sofa or chair with an infant) occurs.

Inform parents and carers that the association between co-sleeping (sharing a bed or sofa or chair with an infant) and sudden infant death syndrome is likely to be greater when they, or their partner, smoke.

Inform parents and carers that the association between co-sleeping (sharing a bed or sofa or chair with an infant) and sudden infant death syndrome may be greater with parental or carer drug use and/or recent alcohol consumption.

Inform parents and carers that the association between co-sleeping (sharing a bed or sofa or chair with an infant) and sudden infant death syndrome may be greater with low birth weight or premature infants.

Outcome: Reduction in SIDS

Under pinning evidence statement: Grade C (yellow)

	
National Institute for Health and Care Excellence. 2014. Addendum to Clinical guideline 37, Postnatal Care. Routine postnatal care of women and their babies. Draft for consultation.  NICE CG Addendum 37.1. Manchester: NICE.
Access here

Note that this guidance is currently a draft for consultation

	Co sleeping on a sofa or chair: there is evidence from two poor quality single studies of an association between the risk factor and outcome of interest. One further study showed no statistically significant association. 

Co sleeping on a bed, sofa or chair: there is evidence from two poor quality single studies of an association between the risk factor and outcome of interest. Evidence from a poor quality single study found an association between pre-term and low birth weight and the outcome of interest.

	

	Co sleeping bed sharing only: There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive.
	




Stopping smoking


NICE has issued guidance on quitting smoking in pregnancy and following childbirth and guidance relevant to maternity services.

There is moderate to good evidence that nicotine replacement therapy is unlikely to be effective for smoking cessation during pregnancy. Evidence is lacking about the effectiveness of varenicline and bupropion.

There is some evidence that psychosocial interventions may be useful for supporting women to stop smoking during pregnancy but the evidence is not conclusive. 

There is some evidence that motivational interviewing or intensive counselling in clinical settings may be useful in reducing children’s exposure to tobacco smoke. The evidence is inconsistent for parental education and counselling programmes.


	
NICE GUIDANCE
Quitting smoking in pregnancy and following childbirth


	The guidance is for NHS and other commissioners, managers and practitioners who have a direct or indirect role in, and responsibility for, helping women to stop smoking in pregnancy and following childbirth. This includes those working in: local authorities, education and the wider public, private, voluntary and community sectors. It may also be of interest to women who are planning a pregnancy, those who are pregnant and those who already have children, as well as their partners and families and other members of the public. This guidance will complement, but will not replace, other NICE guidance on smoking prevention and cessation.

	
National Institute for Health and Care Excellence. 2010. Quitting smoking in pregnancy and following childbirth. PH26. London: NICE. Access here





	
NICE GUIDANCE

Smoking cessation in secondary care: acute, maternity and mental health services




	The guidance is for commissioners, clinical leads in secondary care services, health and social care practitioners, leaders of the local health and care system, managers of clinical services, estate managers and other managers, trust boards, and other staff with any aspect of secondary care or public health as part of their remit. The guidance may also be of interest to people using secondary care services, their families and carers and other members of the public. It should be read alongside NICE guidance on quitting smoking in pregnancy and following childbirth

	
National Institute for Health and Care Excellence. 2013. Smoking cessation in secondary care: acute, maternity and mental health services. PH48. London: NICE. Access here




	Intervention: Nicotine replacement therapy(NRT) for smoking cessation in pregnancy

Outcome: Abstinence from smoking in late pregnancy

Evidence statement Grade I (red): 
There is moderate to good quality evidence that this intervention is unlikely to be effective

	
Coleman T et al. 2012. Pharmacological interventions for promoting smoking cessation during pregnancy. Cochrane Database Syst Rev (9): CD010078. DOI: 10.1002/14651858.CD010078
Access here

	Effect size: No statistically significant difference was seen for smoking cessation in later pregnancy after using NRT compared to control (risk ratio  1.33, 95% CI 0.93 to 1.91, six studies, 1745 women; for placebo RCTs, four studies, 1542 women  risk ratio 1.20, 95% CI 0.93 to 1.56)

	Intervention: Varenicline or bupropion 

Outcome: Self reported abstinence from smoking in later pregnancy

Evidence statement Grade K (grey): 
Evidence about the effectiveness of the intervention is lacking




	Intervention: Psychosocial interventions (including counselling, incentives, feedback, health education, social support) for supporting women to stop smoking in pregnancy

Outcome: Smoking abstinence in late pregnancy,  continued abstinence after spontaneous quitting in early pregnancy, smoking abstinence post partum

Evidence statement Grade C (yellow): 
There is some evidence supporting the use of this intervention but it is not conclusive

	
Chamberlain C et al. 2013. Psychosocial interventions for supporting women to stop smoking in pregnancy. Cochrane Database Syst Rev (10): CD001055.DOI: 10.1002/14651858.CD001055.pub4.
Available here



	Intervention: Motivational interviewing in clinical settings

Outcome: Children’s exposure to tobacco smoke

Evidence statement Grade C (yellow): 
There is some evidence supporting the use of this intervention but it is not conclusive

	
Baxi R et al. 2014. Family and carer smoking control programmes for reducing children's exposure to environmental tobacco smoke.  Cochrane Database Syst Rev (3): CD001746. DOI: 10.1002/14651858.CD001746.pub3.
Available here


	Intervention: Parental education in clinical settings

Outcome: Children’s exposure to tobacco smoke

Evidence statement Grade D (orange): 
The evidence is inconsistent and it is not possible to draw a conclusion but there is some evidence of effect


	Intervention: Intensive counselling approaches, including motivational interviewing in non clinical settings; brief advice or counselling; feedback
of a biological measure of children’s ETS exposure; feedback of maternal cotinine; telephone smoking cessation advice or support; educational home visits; group sessions; information kit and letter; booklet and no smoking sign and school based policy and health promotion. Some studies employed more than one intervention

Outcome: Children’s exposure to tobacco smoke

Evidence statement Grade G (pink): 
The evidence is inconsistent and it is not possible to draw a conclusion but it tends towards no effect






Breast feeding


NICE guidance on routine post natal care for women and their babies contains specific recommendations on establishing breastfeeding. NICE guidance on maternal and child nutrition also addresses support for breastfeeding. These recommendations are not made in the specific context of preventing SID. 



	
NICE GUIDANCE

Routine post natal care of women and their babies

	
This guideline aims to identify the essential core (routine) care that every woman and her baby should receive in the first 6–8 weeks after birth, based on the best evidence available. This guideline is of relevance to those who work in or use the National Health Service (NHS) in England and Wales. The guideline makes specific recommendations on establishing breast feeding.

	
National Institute for Clinical Excellence. 2006. Postnatal care. Routine post natal care of women and their babies. CG37. London: NICE. Access here




	
NICE GUIDANCE

Maternal and child nutrition


	
The guidance is for NHS and other professionals who have a direct or indirect role in – and responsibility for – the nutrition of pregnant and breastfeeding mothers and pre-school children. This includes midwives, health visitors, dieticians and pharmacists. It also includes those working in local authorities and the community, voluntary and private sectors. In addition, it will be of interest to members of the public. The guidance complements and supports, but does not replace, NICE clinical guidelines on antenatal care, diabetes in pregnancy, intra partum care and postnatal care.

	
National Institute for Health and Care Excellence. 2008. Maternal and child nutrition. PH11. London: NICE. Access here







Use of pacifiers (dummies)

Use of pacifiers

The recommendations on SIDS prevention within the NICE guidance on routine post natal care for women and their babies refers to the use of pacifiers but does not specifically recommend them for prevention of SID.

	
Intervention: If a baby has become accustomed to using a pacifier (dummy) while sleeping, it should not be stopped suddenly during the first 26 weeks.

Outcome: Reduction in SIDS

Underpinning evidence statement Grade C (yellow): 
Evidence from poor quality single study of an association between this protective factor and the outcome of interest

	
National Institute for Clinical Excellence. 2006. Postnatal care. Routine postnatal care of women and their babies. CG37. London: NICE. Access here



Home monitoring

Use of home monitors

Conclusive evidence of the effectiveness or ineffectiveness of home monitoring (including apnoea, respiratory and cardio respiratory monitoring) is lacking.


	
Intervention: Home monitoring including apnoea, respiratory and cardio respiratory monitoring

Outcome: Reduction in mortality in children under 2 years of age

Evidence statement Grade G (pink): 
The evidence is inconsistent and it is not possible to draw a conclusion but it tends towards no effect
	
Strehle EM et al. 2012. Can home monitoring reduce mortality in infants at increased risk of sudden infant death syndrome? A systematic review. Acta Paediatr 101 8-13

	






National campaigns on SIDS prevention

National SIDS prevention campaigns
Evidence from trials that national campaigns giving advice on sleeping position, avoiding tobacco smoke exposure, avoiding overheating or overwrapping or bed-sharing and promoting breast feeding are effective is lacking but such interventions have a good theoretical basis. 

Evidence on the effectiveness of campaigns on avoiding soft sleeping surfaces, promoting pacifier use and promoting room sharing (without bed sharing), is lacking.


	
Intervention: National campaigns giving advice to avoid prone sleeping 

Outcome: Reduction in incidence of SIDS 

Evidence statement Grade E (bright orange): 
There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this might be because RCTs of this intervention would be considered particularly difficult or unethical)
	
Hauck F and Tanabe KO. 2007. SIDS. Clinical Evidence. Access here




	
Intervention: National campaigns giving advice to avoid tobacco smoke exposure

Outcome: Reduction in incidence of SIDS

Evidence statement Grade E (bright orange): 
There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this might be because RCTs of this intervention would be considered particularly difficult or unethical)
	
Hauck F and Tanabe KO. 2007. Clinical Evidence: SIDS overview. London: BMJ. Access here




	
Intervention: Advice to avoid soft sleeping surfaces
	
Outcome: Reduction in incidence of SIDS

Evidence statement  Grade K (grey): 
Evidence about the effectiveness of this intervention is lacking
	
Hauck F and Tanabe KO. 2007.Clinical Evidence: SIDS overview. London: BMJ. Access here




	
Intervention: National campaigns giving advice to avoid overheating or overwrapping

Outcome: Reduction in incidence of SIDS

Evidence statement Grade E (bright orange): 
There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this might be because RCTs of this intervention would be considered particularly difficult or unethical)
	
Hauck F and Tanabe KO. 2007. SIDS. Clinical Evidence. Access here




	
Intervention: National campaigns giving advice to avoid bed sharing

Outcome: Reduction in incidence of SIDS

Evidence statement Grade E (bright orange): 
There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this might be because RCTs of this intervention would be considered particularly difficult or unethical)
	
Hauck F and Tanabe KO. 2007. SIDS. Clinical Evidence. Access here




	
Intervention: National campaigns giving advice to breastfeed

Outcome: Reduction in incidence of SIDS

Evidence statement Grade E (bright orange): 
There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this might be because RCTs of this intervention would be considered particularly difficult or unethical)
	
Hauck F and Tanabe KO. 2007.  SIDS. Clinical Evidence. Access here 






	
Intervention: Advice to promote soother/pacifier use

Outcome: Reduction in incidence of SIDS

Evidence statement Grade I (grey): 
Evidence about the effectiveness of this intervention is lacking
	
Hauck F and Tanabe KO. 2007. SIDS. Clinical Evidence. Access here




	
Intervention: Advice to promote room sharing (without bed sharing)

Outcome: Reduction in incidence of SIDS

Evidence statement Grade I (grey): 
Evidence about the effectiveness of this intervention is lacking
	
Hauck F and Tanabe KO. 2007. SIDS. Clinical Evidence. Access here






Educating caregivers

Educating caregivers

There is moderate evidence that providing mothers with materials on SIDS reduction in combination with an educative questionnaire is effective in increasing knowledge of risk factors and compliance with prevention recommendations. It is not possible to draw a conclusion on the effectiveness of providing risk reduction materials alone. It is not possible to draw conclusions of the effectiveness of an educative intervention to increase the use of pacifiers in children under six months of age.


	
Intervention: Educative questionnaire (in addition to information leaflet) to improve maternal awareness of SIDS risk factors 

Outcome: Knowledge of SIDS risk factors and compliance with recommendations on SIDS prevention 3 months after the questionnaire was administered

Evidence statement Grade B (light green): 
This intervention is supported by evidence of its effectiveness from a moderate quality single study

	
D'Halluin AR et al. 2011. Formative evaluation to improve prevention of sudden infant death syndrome (SIDS): a prospective study. Acta Paediatr 100 (10): e147-e151

	Effect size: From a single randomised controlled trial knowledge of main SIDS risk factors (test vs control) AOR 1.69 (95% CI 1.02 to 2.77) p<0.01; indications for consulting a physician AOR 1.82 (95% CI 1.13 to 2.92) p<0.01. Compliance with health care recommendations avoidance of overheating AOR 2.50 (95% CI 1.43 to 4.38) p<0.01, avoidance of bed sharing AOR 2.7 (95% CI 1.6 to 4.5 p<0.001)




	
Intervention: This side up T shirts to promote back to sleep messages. SIDS prevention information given via leaflet, video or nurse.

Outcome: Infant sleep position

Evidence statement Grade G (pink): 
It is not possible to draw a conclusion on the effectiveness of this intervention
	
Barnes-Josiah DL et al. 2007. Effect of "this side up" T-shirts on infant sleep position. Matern Child Health J 11 (1): 45-48



	
Intervention: Survey on pacifier use and knowledge of SIDS prevention followed by education intervention where a research assistant discussed SIDS prevention with caregivers by explaining the contents of a printed one page brochure

Outcome: Use of pacifier at six month follow up

Evidence statement Grade D (orange): 
It is not possible to draw a conclusion on the effectiveness of this intervention
	
Walsh P et al. 2014. Using a pacifier to decrease sudden infant death syndrome: An emergency department educational intervention. Peer J (1): e309



[bookmark: _Toc382813731][bookmark: _Toc401577194]Limitations of the review 

There are limitations to the approach taken for this evidence review, which are important to consider when interpreting the findings:

· This is not an extensive review of all of the evidence. Only sources published in the last 10 years have been included
· The main sources of evidence are systematic reviews, with single studies being accessed only where no relevant, or only relatively out-of-date, systematic reviews were available. Well-conducted systematic reviews are regarded as reliable summaries of the evidence, but where weaknesses in the way the systematic reviews had been conducted were identified, the evidence provided has been downgraded to reflect this reduced reliability. It has not been possible within the resources available for this evidence review to independently review all primary sources included in any such down-graded systematic review and thus it is possible that the evidence the primary sources presented was stronger than suggested by the evidence grade awarded[footnoteRef:5] [5:  For example, Hauck 2011: 18 included studies with a summary OR of 0.55 (0.44, 0.69) apparently provided good evidence for breast-feeding as a protective factor but shortcomings in the methodology of both the meta-analysis and some of the included studies required only a ‘moderate’ grade to be assigned to this systematic review.] 

· The nature of the sources used means that innovative technologies and novel approaches which have yet to be formally evaluated and published are less likely to have been included
· The evidence grades assigned to different interventions are designed to give an indication of the strength and direction of the evidence as reviewed by the authors of this evidence review; For NICE guidance and systematic reviews the quality assessment of the primary research studies included within the reviews is that of the secondary source author
· 
[bookmark: _Toc382813732][bookmark: _Toc401577195]Annex 1	Evidence summary tables for included systematic reviews and studies

[bookmark: _Toc401577196]Risk factors

	Study details
	Results of the review
	Main findings 
and evidence grading

	Sleeping position

	Gilbert R et al.2005.  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 34 (4): 874-887

Risk factor: Sleeping position

Type of source: Systematic review 

Study Population: SIDS not further defined

Searches were conducted between: 1966 - 2002

Included study types: Case control or cohort studies
	Quality of the review: No detailed information on how the quality of included studies was assessed. The text implies that this was done. 

Description of included studies: 40 studies were included in the meta analysis. Studies conducted between 1958 and 1998. 9 conducted in the UK or Ireland, 1 European multi centre, 12 Australasia, 4 USA, 4 Scandinavia, 3 Netherlands, 3 Germany, 1 Hong Kong, 2 France, 1 Hungary,  

Quality of included studies: No information provided on the methodological quality of the included studies. The authors commented that there was insufficient information provided to assess quality of the included studies. Considerable heterogeneity (high Q statistic and I2 values).

Synthesis:  Meta analysis

Findings: By 1970, there was a statistically significantly increased risk of SIDS for front sleeping compared with back (pooled odds ratio (OR) 2.93; 95% confidence interval (CI) 1.15, 7.47), and by 1986, for front compared with other positions (five studies, pooled OR 3.00; 1.69–5.31). The OR for front vs the back position was reduced as the prevalence of the front position in controls increased. The pooled OR for studies conducted before advice changed to avoid front sleeping was 2.95 (95% CI 1.69–5.15), and after was 6.91 (4.63–10.32). Sleeping on the front was recommended in books between 1943 and 1988 based on extrapolation from untested theory
	Risk factor: Sleeping on front

Evidence statement B: The hypothesis that this risk factor is causal is supported by moderate quality evidence

Effect size: From meta analysis of 25 case control studies pooled OR front vs back 4.46 (95% CI 2.98 to 6.68). From meta analysis of 40 case control studies front vs non front pooled OR 4.15 (95% CI 3.27 to 5.26)

Risk factor: Sleeping on side

Evidence statement B: The hypothesis that this risk factor is causal is supported by moderate quality evidence

Effect Size: From meta analysis of 40 case control studies pooled OR side vs back 1.36 (95% CI 1.03 to 1.10)

Author’s conclusions: Advice to put infants to sleep on the front for nearly a half century was contrary to evidence available from 1970 that this was likely to be harmful. Systematic review of preventable risk factors for SIDS from 1970 would have led to earlier recognition of the risks of sleeping on the front and might have prevented over 10 000 infant deaths in the UK and at least 50 000 in Europe, the USA, and Australasia. Attenuation of the observed harm with increased adoption of the front position probably reflects a ‘healthy adopter’ phenomenon in that families at low risk of SIDS were more likely to adhere to prevailing health advice. This phenomenon is likely to be a general problem in the use of observational studies or assessing the safety of health promotion.

Comment: Had the overall quality of the included studies been judged by the authors as moderate to good/good then the strength of the findings/size of effect would warrant an A grade. However the lack of quality assessment of included studies means that it is not possible to base any evidence statement on evidence quality. On this basis a C grade (yellow) might be warranted. However the fact that the number of studies was quite large and the direction of the effect consistent reduces the possible risk of poor quality studies biasing the findings. B grade is therefore a compromise.




	Study details
	Results of the study
	Main findings
and evidence grading

	Sleeping position and time of day

	Mitchell EA et al. 2008.  Prone sleeping position increases the risk of SIDS in the day more than at night. Acta Paediatr 97 (5): 584-589

Study type: Case control 

Risk factor: Prone sleeping position during the day vs at night

Study Population: SIDS >8 days < 1 year 

Duration:   November 1998 to October 2001
	Description of study: Population based SIDS matched case control study conducted in Germany (GeSID). 333 cases and 2702 controls matched for region, age, gender and reference sleep.

Quality of study: Cases represented 82.4% of all SIDS cases over duration of study. 58.7% of control families agreed to participate. No information on non responders. Questionnaire used to collect data from cases and controls – no further information on this. No information on how cases were notified to investigators or controls selected and recruited. 

Findings: There were 333 SIDS cases and 998 matched controls. The increased risk with placed prone to sleep was significantly different during the day [adjusted OR = 18.15 (95% CI = 5.91–55.69)] compared with during the night [adjusted OR = 3.49 (95% CI = 1.46–8.39; p-value for interaction = 0.011)]. There was no significant difference in the other risk factors examined by time of day in the multivariate analysis. The mean time found dead was 09:07. In the earlier study the mean time found dead was 08:54 and the difference was not significant (p = 0.57).
	Risk factor: Prone sleeping position during the day vs at night

Evidence statement B: There is evidence from a moderate quality single case control study of an association between this risk factor and the outcome of interest.

Effect size: Adjusted OR when placed prone to sleep during the day vs at night 18.15 (95% CI 5.91 to 55.69 when placed prone during the night adjusted OR 3.49 (95% CI 1.46 to 8.39)

Author’s conclusions: This study confirms previous observations that prone sleeping position carries a greater risk during the day than at night. However, the reduction in infants sleeping prone has not been associated with a reduced number of deaths in the day in Germany.
	
Comment: Unsupervised sleep might be a confounding factor. No information on this included. Potential bias from low response rate from controls and lack of information on other quality aspects – so the evidence grade has to be downgraded from a potential A to B. However the consistency of findings between this and other large case control studies from other countries adds weight to the study’s conclusions.





	Study details
	Results of the review
	Main findings
and evidence grading

	Bed sharing


	Vennemann MM et al. 2012. Bed sharing and the risk of sudden infant death syndrome: can we resolve the debate? 
J Pediatr 160 (1): 44-48

Risk factor: Bed sharing

Type of source: Systematic review

Searches were conducted between: 1 Jan 1970 to December 2009

Study Population: SIDs cases not further defined assume <1 year

Included study types: Case control studies
	Quality of the review: Followed Moose guidelines[footnoteRef:6]. No mention of assessment of publication bias. Little detail on characteristics of included studies. [6: iv MOOSE. A checklist for authors and editors and reviewers of meta-analyses of observational studies. In: R Petticrew and H Roberts eds.
2006. Systematic reviews in the social sciences. Appendix 2 pp288-290
http://onlinelibrary.wiley.com/doi/10.1002/9780470754887.app2/pdf
] 


Description of included studies:  11 studies were included yielding 710 SIDS cases and 863 controls. 5 of the included studies were conducted in the UK or Ireland, 3 in the USA, 1 in New Zealand, 1 Norway, 1 Germany. Included studies were conducted between 1984 and 2006.

Quality of included studies: Provided inclusion criteria for including studies, no included study failed on any of these. There was a moderately large degree of heterogeneity in the analysis (I2 48.5 p= 0.04 with one study excluded; 57.3 p=0.009 when included – OR for bed sharing when this study excluded not provided). 

Synthesis:  Meta-analysis

Findings: Eleven studies met inclusion criteria and were included in the final meta-analysis. The combined OR for SIDS in all bed sharing versus non-bed sharing infants was 2.89 (95% CI, 1.99-4.18). 
	Risk factor: Bed sharing

Evidence statement C: There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive


Author’s conclusions: Bed sharing is a risk factor for SIDS and is especially enhanced in smoking parents and in very young infants (< 12 weeks).

Comment: This paper also reported odds ratios for smoking versus non smoking parents, age of infant regardless of smoking status and routine sleep location. These have not been included because they used data from studies other than the 11 included studies and no explanation why or detail of these other studies was included in the text.

Lack of detail on study quality reduces confidence in findings. There is an overlap with data included in the Carpenter 2013 meta-analysis but some more recent case control studies are included. Did not analyse individual level data as in Carpenter so could not adjust for maternal alcohol and drug use found to be a strong enhancing factor in Carpenter analysis. Some included studies counted sofa sleeping as co-sleeping and this may have increased OR. Studies were included from both before and after the Back to Sleep campaign




	Study details
	Results of the study
	Main findings
and evidence grading

	Bed sharing


	[bookmark: carpenter]Carpenter R et al. 2013. Bed sharing when parents do not smoke: is there a risk of SIDS? An individual level analysis of five major case–control studies. BMJ Open  (3): e002299

Risk factor: Bed sharing when parents do not smoke

Type of source: Meta-analysis of case control studies not based on a systematic review

Studies were conducted between:1987 and 2003

Study Population: Infants below 1 year

Included study types: Case control studies
	Quality of the review: This is based on a meta-analysis of 19 studies. These were not selected on the basis of a systematic literature search. The lead authors of the included studies conducted this meta-analysis. Detail of the characteristics of the 19 included studies was not provided.

Description of included studies:  1472 SIDS cases, and 4679 controls. Each study effectively included all cases, by standard criteria. Controls were normal infants of similar age, time and place, not all appear to have been randomly selected. Included studies were conducted in Europe (contributing countries not further specified), Germany, Scotland, Ireland and New Zealand.

Quality of included studies: Little detail on the included studies was provided and the authors do not comment on their quality. Missing data was addressed using multiple imputation. Matching characteristics varied across the included studies. Response rate among controls appeared to be low in some studies (33%, 58.7% were provided). Some included cases may have not had matched controls.

Synthesis:  Meta-analysis

Findings: In the combined dataset, 22.2% of cases and 9.6% of controls were bed sharing, adjusted OR (AOR) for all ages 2.7; 95% CI (1.4 to 5.3). Bed sharing risk decreased with increasing infant age. When neither parent smoked, and the baby was less than 3 months, breastfed and had no other risk factors, the AOR for bed sharing versus room sharing was 5.1 (2.3 to 11.4) and estimated absolute risk for these room sharing infants was very low (0.08 (0.05 to 0.14)/1000 live births). This increased to 0.23 (0.11 to 0.43)/1000 when bed sharing. Smoking and alcohol use greatly increased bed sharing risk. For bed sharing in the absence of parental smoking  
At 2 weeks of age AOR 8.3 (95% CI 3.7 to 18.6)
At 10 weeks AOR 3.6 (95% CI 1.8 to 7.2)
At 20 weeks 1.2 (95% CI 0.6 to 2.8)

For bed sharing where the mother smokes 
At 2 weeks AOR 47.5 (95% CI 18.9 to 118.9)
At 10 weeks AOR 20.4 (95% CI 8.9 to 47.7)
At 20 weeks AOR 7.1 (95% CI 2.8 to 18.0)

For bed sharing where both the mother and her partner smoke
At 2 weeks AOR 64.9 (95% CI 30.8 to 136.9)
At 10 weeks AOR 28.0 (95% CI 15.0 to 52.3)
At 20 weeks AOR 9.7 (95% CI to 20.2)

For mothers alcohol use 2+ vs <2 units or none
At 2 weeks AOR 89.7 (95% CI 25.3 to 317.7)
At 10 weeks AOR 38.6 (95% CI 12.6 to 117.8)
At 20 weeks AOR 13.5 (95% CI 4.6 to 39.4)
	Risk factor: Bed sharing for sleep when parents do not smoke or take alcohol or drugs

Evidence statement C: There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive  

Risk factor: Bed sharing and parental smoking

Evidence statement C: There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive  

Risk factor: Bed sharing and alcohol use 

Evidence statement C: There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive  


Author’s conclusions: Bed sharing for sleep when the parents do not smoke or take alcohol or drugs increases the risk of SIDS. Risks associated with bed sharing are greatly increased when combined with parental smoking, maternal alcohol consumption and/or drug use. A substantial reduction of SIDS rates could be achieved if parents avoided bed sharing.

Comment: The studies selected for inclusion in this meta-analysis were not selected using a systematic literature search.  

Potential selection bias (studies and controls within some studies) and lack of information on study quality aspects – so evidence has been downgraded to C from a potential B. Another paper (Mitchell above) uses data from the German dataset and there were questions about study quality.



 



	Study details
	Results of the study
	Main findings 
and evidence grading

	Unsupervised sleep

	Blair PS et al. 2006. Sudden Infant Death Syndrome and the time of death: factors associated with night-time and day-time deaths. Int J Epidemiol 35 (6): 1563-1569

Study type: Case control

Risk factor: Child sleeping in room away from parents

Study population: Sudden unexpected infant death (SUID) both explained and unexplained  <1 week < 1 year

Duration: 1993 to 1996
 
	Description of study: Three year population based case control study conducted in 5 English health regions part of the Confidential Enquiry into Stillbirths and Deaths in Infancy study (CESDI SUDI). 325 SIDS infants and reference sleep of 1300 age matched controls. Parenterally defined day-time or night-time deaths. 

Quality of the study: Part of National Confidential Enquiry. No information in paper on how cases were notified to study team, no information on how controls were recruited, no information on response rates.

Findings: The majority of SIDS deaths (83%) occurred during night-time sleep, although this was often after midnight and at least four SIDS deaths occurred during every hour of the day. The length of time from last observed alive until the discovery of death ranged from one to 14 h but was not significantly different from the corresponding sleep period amongst the controls. Amongst the day-time deaths, 38% of the infants were observed alive 30 min prior to discovery and 9% within 10 min. The risk of placing infants asleep on their side was more marked for day-time deaths (interaction: P 5 0.0001) nearly half of whom were found prone, while the risk associated with paternal smoking [OR 5 3.25 (95%CI: 1.88–5.62)] was more marked for night-time deaths (interaction: P 5 0.02). The adverse effect of unsupervised sleep recognized for night-time practice [OR 5 5.38 (95%CI: 2.67–10.85)] was also significant for day-time sleep [OR 5 10.57 (95%CI: 1.47–75.96)]. Significantly more (P 5 0.002) unobserved SIDS infants (24.8%) were found with bedclothes over the head compared with those SIDS infants where a parent was present in the room (11.3%).
	Risk factor: Unsupervised sleeping

Evidence statement B: Evidence from a moderate quality single study of an association between this risk factor and the outcome of interest

Effect size: From a single case control study OR (multivariate) for unsupervised sleep at night 5.38 (95% CI 2.67 to 10.85) for unsupervised day time sleep OR 10.57 (95% CI 1.47 to 75.96)

Author’s conclusions: SIDS can happen at any time of the day and relatively quickly. Parents need to
be made aware that placing infants supine and keeping them under supervision is equally important for day-time sleeps.

Comment:  Lack of information on key aspects of the methodology means that a potential A grade is reduced to A 
	








	Study details
	Results of the review
	Main findings 
and evidence grading

	Maternal smoking

	Zhang K and Wang X. 2013. Maternal smoking and increased risk of sudden infant death syndrome: a meta-analysis. Leg Med 15 (3): 115-121

Type of source: Systematic review 

Risk factors: Pre natal maternal smoking, post natal maternal smoking.

Study Population: SIDS deaths < 1 year

Searches were conducted between: 1990 and 2011

Included study types: Case control 

	Quality of the review: Reasonably well conducted review but little detail on quality of included studies

Description of included studies: 35 case control studies, including 31,040 cases and 5, 956, 030 controls. 23 studies for prenatal smoking; 18 for postnatal. Studies were conducted in Europe, USA, Australasia and Brazil between 1992 and 2011.

Quality of included studies: Studies were assessed using American Academy of Pediatrics Task Force on positioning and SIDS criteria but no detail of whether or not all studies met all criteria. Heterogeneity assessed using Q-test and I2 random effects model used to estimate summary OR were there was obvious heterogeneity.

Synthesis:  Meta- analysis

Findings: Both prenatal and postnatal maternal smoking were associated with a significantly increased risk of SIDS (OR = 2.25, 95% CI = 2.03–2.50 for prenatal maternal smoking analysis, and OR = 1.97, 95% CI = 1.77–2.19 for postnatal maternal smoking analysis, respectively) by random
effects model. After stratified analyses, regardless of prenatal or postnatal smoking, heavy cigarette consumption increased the risk of SIDS and significantly elevated SIDS risk was found to be associated with co-sleeping with postnatal smoking mothers (OR = 2.30, 95% CI = 1.27–4.18 for prenatal maternal smoking analysis, OR = 2.65, 95% CI = 1.33–2.04 for postnatal maternal smoking analysis, and OR = 1.86, 95% CI = 1.28–2.69 for co-sleeping analysis, respectively).
	Risk factor: Pre natal smoking

Evidence statement B: The hypothesis that this risk factor is causal is supported by moderate quality evidence

Effect size: From meta analysis of 23 case control studies OR for increased risk of SIDS 2.25 (95% CI 2.03 to 2.50)

Risk factor: Post natal smoking 

Evidence statement B: The hypothesis that this risk factor is causal is supported by moderate quality evidence

Effect size: From meta analysis of 18 studies OR 1.97 (95% CI 1.77 to 2.19)

Author’s conclusions:  After stratified analyses, regardless of prenatal or postnatal smoking, heavy cigarette consumption increased the risk of SIDS and significantly elevated SIDS risk was found to be associated with co-sleeping with postnatal smoking mothers. Our results suggested that maternal smoking were associated with elevated SIDS risk, the effects were dose-dependent. In addition, SIDS risk was significantly increased in infants co-sleeping with postnatal smoking mothers.

Comment: This evidence grading assumes that the included studies met the quality criteria. There was a lack of detail on study quality and this limits confidence in the reliability of the authors conclusions.




	Study details
	Results of the review
	Main findings 
and evidence grading

	Head covering	

	Blair PS et al. 2008. Head covering a major modifiable risk factor for sudden infant death syndrome: a systematic review. Arch Dis Child 93 (9): 778-783

Risk factor: Head covering

Type of source: Systematic review and meta-analysis

Study Population: Infants with sleep related sudden death.  SIDS not further defined

Searches were conducted between: Jan 1950 and May 2007

Included study types: Population based aged matched controlled epidemiological studies
	[bookmark: _Ref386445485]Quality of the review: No detail on the characteristics of the included studies was provided. The authors refer to criteria for inclusion of studies in the meta-analysis but these are not specified. No information is provided on the assessment of quality of the included studies. The likelihood of publication bias appears not to have been assessed. MOOSE[footnoteRef:7] guidelines for systematic reviews followed. [7: v MOOSE guidelines for meta-analyses and systematic reviews of observational studies.[Online]. http://www.editorialmanager.com/jognn/account/MOOSE.pdf ] 


Description of included studies: 10 studies reporting observations of head covering when SIDS infants were discovered dead or control infants woke from a reference sleep. Three of the included studies were conducted before the decline in SIDS following the Back to Sleep campaign. Two of the included studies were conducted in the UK; one was a European multi-centre study, two Germany, two Scandinavia, one USA, one the Netherlands and one Hong Kong. Included studies were conducted between 1958 and 2003

Quality of included studies: No information was provided on the quality of the included studies. Seven of the 10 studies were adjusted for other factors associated with SIDS.

Synthesis:  Meta-analysis

Findings: The pooled prevalence in SIDS victims was 24.6% (95% CI 22.3% to 27.1%) compared to 3.2% (95% CI 2.7% to 3.8%) among controls. The pooled univariate odds ratio (OR) was 9.6 (95% CI 7.9 to 11.7) and the pooled adjusted OR from studies mainly conducted after the fall in SIDS rate was 16.9 (95% CI 12.6 to 22.7). The risk varied in strength but was significant across all studies. In a quarter of cases and controls head covering had occurred at least once previously (pooled adjusted OR=1.1; 95% CI 0.9 to 1.4). The population attributable risk (27.1%; 95% CI 24.7% to 29.4%) suggests avoiding head covering might reduce SIDS deaths by more than a quarter.
	Risk factor: Head covering

Evidence statement C: There is some evidence supporting the hypothesis that this risk factor is causal but it is not conclusive

Author’s conclusions: 
The epidemiological evidence does not fully support postulated causal mechanisms such as hypoxia, hypercapnoea and thermal stress, but neither does it support the idea that head covering is part of some terminal struggle. Head covering is a major modifiable risk factor associated with SIDS deaths and parental advice to avoid this situation should be emphasised.

The authors noted that the pooled estimate should be treated with caution because of the lack of homogeneity among the reported odds ratios.

The poor quality of this systematic review (lack of a detailed reporting of methodology especially regarding study quality) reduces the confidence placed on the author’s conclusions. However, even with these caveats, the authors themselves do not conclude that the evidence supports a conclusion that the association is causal.






	Study details
	Results of the study
	Main findings 
and evidence grading

	Birth weight

	Blair PS et al. 2006. Sudden infant death syndrome and sleeping position in pre-term and low birth weight infants: an opportunity for targeted intervention. Arch Dis Child   91 (2): 101-106

Study type: Case control

Risk factor: Being small at birth

Study Population: Sudden unexplained infants deaths < 1 week > 1 year

Duration: 1993 to 1996
	Description of study: Confidential Enquiry into sudden unexpected infant deaths (CESDI SUDI), population based case control study conducted between 1993 and 1996 in five former health regions in England. 325 SIDS deaths and 1300 age and locality matched controls.

Quality of study: Generally well designed but no information on how controls were obtained or cases notified to investigators. Response rate for SIDS cases 90%, no information on response rate for controls.

Findings: Of the SIDS infants, 26% were ‘‘small at birth’’ compared to 8% of the controls. The most common sleeping position was supine, for both controls (69%) and those SIDS infants (48%) born at term or >2500 g, but for ‘‘small at birth’’ SIDS infants the commonest sleeping position was side (48%). The combined effect of the risk associated with being ‘‘small at birth’’ and factors in the infant sleeping environment remained multiplicative despite controlling for possible confounding in the multivariate model. This effect was more than multiplicative for those infants placed to sleep on their side or who shared the bed with parents who habitually smoked, while for those ‘‘small at birth’’ SIDS who slept in a room separate from the parents, the large combined effect showed evidence of a significant interaction. No excess risk was identified from bed sharing with non-smoking parents for infants born at term or birth weight >2500 g.
	Risk factor: Pre term and low birth weight

Evidence statement B: There is evidence from a moderate quality single study of an association between this risk factor and the outcome of interest

Effect size: From a case control study, AOR for pre-term 7.96 (95% CI 3.25 to 19.48), AOR for low birth weight 5.09 (95% CI 2.30 to 11.27)

Author’s conclusions: The combined effects of SIDS risk factors in the sleeping environment and being pre-term or low birth weight generate high risks for these infants. Their longer postnatal stay allows an opportunity to target parents and staff with risk reduction messages.
	
Comment: Authors noted that very small numbers of families from ethnic minorities were included in the study limiting generalisation of the findings to groups who may have different cultural infant care practices





[bookmark: _Toc401577197]Protective factors

	Study details
	Results of the review
	Main findings 
and evidence grading

	Breastfeeding

	Hauck FR et al. 2011. Breastfeeding and reduced risk of sudden infant death syndrome: a meta-analysis. Pediatrics 128 (1): 103-110

Type of source: Systematic review

Protective factor: Breastfeeding

Study Population: SIDs assume infants up to 1 year

Searches were conducted between: Jan 1966 and December 2009

Included study types: Case control studies
	Quality of the review: Search of one database only. No check for publication bias.

Description of included studies: 18 studies were included in the meta analysis. 5 were conducted in the UK, 3 USA, 2 Scandinavia, 5 Australasia, 2 Germany, 1 Canada.  Included studies were conducted between 1952 and 2003.

Quality of included studies: Quality assessed using American Academy of Pediatrics Task Force on positioning and SIDS criteria. All included studies met all criteria. 

Synthesis:  Meta analysis

Findings: Eighteen case-control studies were included in the meta-analysis.  For infants who received any amount of breast milk for any duration, the univariate SOR was statistically significant at 0.40 (95% confidence interval [CI]: 0.35– 0.44, I2 = 71%). Multivariable ORs were reported for only 7 of the studies  and the multivariable SOR was statistically significant at 0.55 (95% CI: 0.44–0.69, I2=40%). Three studies provided information about any breastfeeding at 2months of age or older. The summary  univariable estimate for the 3 studies was 0.38 (95% CI: 0.27– 0.54; I2= 78%). Because only 2 of the studies provided multivariable ORs, meta-analysis to obtain a summary multivariable estimate was not performed. Eight studies provided information on exclusive breastfeeding of any duration. The univariable SOR was 0.27 (95% CI: 0.24–0.31; I2=87%). None of these studies provided multivariable ORs for exclusive breastfeeding. 5 studies failed to meet 1 or more quality criteria and were excluded from the analysis however, a sensitivity analysis was conducted to determine the SORs for any breastfeeding with these 5 studies included. The resulting univariable SOR was 0.49 (95% CI: 0.45– 0.53). The multivariable SOR was 0.68 (95% CI: 0.58–0.80). These results are slightly higher than the SORs that excluded the respective
studies.
	Protective factor: Breastfeeding

Evidence statement C: There is some evidence supporting the hypothesis that this protective factor is causal but it is not conclusive

Effect size: Multivariate meta-analysis of 7 case control studies breast feeding versus no breastfeeding SOR 0.55 (95% CI 0.44 to 0.69)

Author’s conclusions: Breastfeeding is protective against SIDS, and this effect is stronger when breastfeeding is exclusive. The recommendation to breastfeed infants should be included with other SIDS risk-reduction messages to both reduce the risk of SIDS and promote breastfeeding for its many other infant and maternal health benefits.
	
Comment: Whilst the association appears strong the reliability of the findings is compromised due to reliance on one source of studies and lack of check for publication bias, thus there is the possibility that negative studies have been missed. Further, NICE guidance 37.1 raises concerns about case-control matching in some of the studies.

There may be some confusion over the interpretation of I2. Authors state There was no heterogeneity (I2=40%) (Multivariate analysis of breast feeding versus no breastfeeding) but the developers of this approach state that a value of 0% indicates no observed heterogeneity, and larger values show increasing heterogeneity[footnoteRef:8]. [8:  Higgins JP et al. 2003. Measuring inconsistency in meta-analyses. BMJ 327(7414): 557–560. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC192859/
] 





	Study details
	Results of the review
	Main findings 
and evidence grading

	Pacifier(dummy) use

	Hauck FR, Omojokun OO and Siadaty MS. 2005. Do pacifiers reduce the risk of sudden infant death syndrome? A meta-analysis. Pediatrics 116 (5): e716-723

Type of source:  Systematic Review

Protective factor: Pacifier use

Study Population: Infants up to 1 years

Searches were conducted between: Jan 1966 and  May 2004

Included study types: Case control
	Quality of the review: Literature search limited to Medline. No detail on results of search.

Description of included studies: 7 studies were included in the meta-analysis. 1 each conducted in the UK, Europe, USA, Ireland, Scotland, New Zealand, Netherlands. Included studies were conducted between 1984 and 2000.

Quality of included studies: Assessed against 6 criteria set by the developed by the American Academy of Pediatrics Task Force on infant positioning and SIDS. 6 of 8 included studies met all criteria. 

Synthesis:  Meta-analysis

Findings: Seven studies were included in the meta analysis. The SOR calculated for usual pacifier use (with univariate ORs) is 0.90 (95% CI 0.79 to 1.03) and 0.71 (95% CI 0.59 to 0.85) with multivariate ORs. For pacifier use during last sleep, the SORs calculated using univariate and multivariate ORs are 0.47 (95% CI: 0.40–0.55) and 0.39 (95% CI: 0.31– 0.50), respectively.
	Protective factor: Pacifier use

Evidence statement C: There is some evidence supporting the hypothesis that this protective factor is causal but it is not conclusive

Author’s conclusions: Published case-control studies demonstrate a significant reduced risk of SIDS with pacifier use, particularly when placed for sleep. Encouraging pacifier use is likely to be beneficial on a population-wide basis: 1 SIDS death could be prevented for every 2733 (95% CI: 2416 to 3334) infants who use a pacifier when placed for sleep (number needed to treat), based on the US SIDS rate and the last-sleep multivariate SOR resulting from this analysis. Therefore, we recommend that pacifiers be offered to infants as a potential method to reduce the risk of SIDS. The pacifier should be offered to the infant when being placed for all sleep episodes, including daytime naps and night time sleeps. This is a US Preventive Services Task Force level B strength of recommendation based on the consistency of findings and the likelihood that the beneficial effects will outweigh any potential negative effects. In consideration of potential adverse effects, we recommend pacifier use for infants up to 1 year of age, which includes the peak ages for SIDS risk and the period in which the infant’s need for sucking is highest. For breastfed infants, pacifiers should be introduced after breastfeeding has been well established.

Comment: Whilst the association appears strong the reliability of the findings is compromised due to reliance on one source of studies and lack of check for publication bias, thus there is the possibility that negative studies have been missed. 	





	Study details
	Results of the study
	Main findings 
and evidence grading

	Use of pacifier (dummy)

	Li DK et al. 2006. Use of a dummy (pacifier) during sleep and risk of sudden infant death syndrome (SIDS): population based case-control study. BMJ 332 (7532): 18-22

Study type: Case control

Protective factor: Pacifier (dummy) use

Study Population: SIDS infants defined as above

Duration: 1997 to 2000
	Description of study: Population based case control study involving 11 counties in California. 185 infants and 312 controls

Quality of study: Low response rate 50% for cases and 41% for controls, no information on non responders.

Findings: The adjusted odds ratio for SIDS associated with using a dummy during the last sleep was 0.08 (95% CI 0.03 to 0.21). Use was associated with a reduction in risk in every category of socio-demographic characteristics and risk factors examined. The reduced risk associated with use seemed to be greater with adverse sleep conditions (such as sleeping prone or on side and sleeping with a mother who smoked), although the observed interactions were not significant. In addition, use of a dummy may reduce the impact of other risk factors for SIDS, especially those related to adverse sleep environment .For example, infants who did not use a dummy and slept prone or on their sides (v on their back) had an increased risk of SIDS (2.61, 1.56 to 4.38). In infants who used dummies, there was no increased risk associated with sleeping position (0.66, 0.12 to 3.59). While co sleeping with a mother who smoked was also associated with increased risk of SIDS among infants who did not use a dummy (4.5, 1.3 to 15.1), there was no such association among those who did (1.1, 0.1 to 13.4).
	Protective factor: Use of pacifier (dummy)

Evidence statement C: Evidence from a poor quality single study of an association between the protective factor and the outcome of interest 

Author’s conclusions: Use of a dummy seems to reduce the risk of SIDS and possibly reduces the influence of known risk factors in the sleep environment.

Comment: Study conducted in 11 counties in northern California findings may not generalise to UK or Wales setting. Low response rates and lack of information about non-responders increases risk of bias in results.

	Moon RY et al. 2012. Pacifier use and SIDS: evidence for a consistently reduced risk. Matern Child Health J 16 (3): 609-614

Study type: Case control study

Protective factor: Use of dummy

Study population. SIDS  

Duration of study: November 1993 to April 1996



	Description of study: Analysis of data from the Chicago Infant Mortality Study (CIMS). 260 SIDs cases and 260 living infant controls matched by maternal race/ethnicity, infant age and birth weight. Information on pacifier use collected via questionnaire 2 weeks after the death that ascertained detail of events leading to the death, risk factors and socioeconomic factors.  

Quality of study: No information was provided on recruitment of controls. No information on the questionnaire used or how it had been validated.

Findings: After adjusting for known confounders, pacifier use reduced the risk of SIDS by approximately 70% (OR 0.30, 95% CI 0.17–0.52). Pacifier use was also associated with a reduced risk of SIDS in every category of the maternal and infant factors examined. With regard to maternal and infant characteristics, pacifier use appeared to decrease SIDS risk even more when mothers were 20 or over years of age, married, non smokers, had adequate prenatal care, and if the infant was ever breastfed. Pacifier use also appeared to decrease the risk of SIDS when the infant was in particular sleep environments, such as sleeping in the prone or side position, bed sharing, and when soft bedding was present. 

The final analyses measured the associations between prone sleeping, maternal smoking during pregnancy, bed sharing, and breastfeeding and SIDS, when pacifiers were not used and when they were used. Without pacifier use, prone sleep position, maternal smoking, and bed sharing were associated with increased risk for SIDS, while breastfeeding was associated with decreased risk. With pacifier use, the odds ratios for prone sleeping, maternal smoking, and bed sharing all reduced to under 1 (ranging from 0.25 to 0.33). The odds ratio for breastfeeding remained about the same (0.33). However, the differences in the respective odds ratios (i.e., as measured by the interaction between pacifier use and the variables of interest) were not statistically significant.
	Protective factor:  Use of pacifier (dummy)

Evidence statement C:  There is evidence from a poor quality single study of an association between this protective factor and the outcome of interest

Author’s conclusions: In the Chicago Infant Mortality Study, a large population based case-control study we found pacifier use to be associated with a reduced risk of SIDS

Comment: Study conducted in single city in USA, predominantly African American population recognised as up to 4 times more likely to die from SIDs than white or Hispanic infants – findings may not generalise to UK or Wales population.

The mechanism by which pacifier use may be protective of SIDS is undetermined and not discussed. Authors note that there may be unknown factors (confounders) that predispose to pacifier use that also affect SIDs risk





[bookmark: _Toc401577198]Interventions

	Study details
	Results of the review
	Main findings 
and evidence grading

	Smoking cessation in pregnancy

	Coleman T et al. 2012. Pharmacological interventions for promoting smoking cessation during pregnancy. Cochrane Database Syst Rev (9): CD010078. DOI: 10.1002/14651858.CD010078

Type of source: Cochrane Systematic Review

Interventions: Nicotine replacement therapy varenicline and bupropion (or any other medications) when used to support smoking cessation in pregnancy

Relevant Outcomes: Self reported abstinence from smoking in late pregnancy (but validated using biochemical means); adverse pregnancy or birth outcomes

Study Population: Pregnant women who smoke

Studies were included up to: 5 March 2012

Included study types: Randomised controlled trials 
	Description of included studies: Six trials of NRT enrolling 1745 pregnant smokers were included. 1 conducted in the UK, 2 USA and 1 each in Canada, Denmark and Australia.

Quality of included studies: The risk of bias was assessed as being generally low across trials with virtually all domains of the Risk of bias assessment tool being satisfied for the majority of studies. An absence of blinding was the principal difference between trials. Computer-generated random number sequences were used to generate randomisation in all studies. One study used sealed envelopes after random numbers had been generated but it was not clear if these were opaque and sequentially numbered, so allocation for this study was judged to be unclear whilst others were rated as satisfactory (low risk of bias). Blinding was judged unsatisfactory in studies which had no placebo control. Four trials were placebo-RCTs and two compared behavioural support alone with NRT and behavioural support. Completeness of data was judged to be satisfactory across all studies. Treatment group allocation for seven women who experienced miscarriage after being randomised within one study could not be ascertained, so this trial was rated as being unclear with respect to this criterion. All but one of the included studies were judged satisfactory with respect to selective reporting bias. Biochemical validation of self-reported smoking cessation was the only other factor considered to be of importance with respect to studies’ risk of bias. All studies used biochemical means for validation of smoking outcomes but one used cut points for saliva cotinine that differed from currently accepted levels. This was dealt with in the analysis by using self report data from this study in primary analyses and investigating the impact of using biochemically validated data from this study instead, in a sensitivity analysis.


Synthesis:  Meta-analysis

Findings: No trials of varenicline or bupropion were found. No statistically significant difference was seen for smoking cessation in later pregnancy after using NRT compared to control (risk ratio (RR) 1.33, 95% CI 0.93 to 1.91, six studies, 1745 women). Subgroup analysis comparing placebo-RCTs with those which did not use placebos found that efficacy estimates for cessation varied with trial design (placebo RCTs, RR 1.20, 95% CI 0.93 to 1.56, four studies, 1524 women; non-placebo RCTs, RR 7.81, 95% CI 1.51 to 40.35, two studies, 221 women; P value for random-effects subgroup interaction test = 0.03). There were no statistically significant differences in rates of miscarriage, stillbirth, premature birth, birth weight, low birth weight, admissions to neonatal intensive care or neonatal death between NRT or control groups.
	Intervention: Nicotine replacement therapy

Outcome: Self reported abstinence from smoking in late pregnancy

Evidence statement I : There is moderate to good quality evidence that this intervention is unlikely to be effective 

Effect size: No statistically significant difference was seen for smoking cessation in later pregnancy after using NRT compared to control (risk ratio  1.33, 95% CI 0.93 to 1.91, six studies, 1745 women; for placebo RCTs, four studies, 1542 women  risk ratio 1.20, 95% CI 0.93 to 1.56)
Intervention: Varenicline or bupropion 

Outcome: Self reported abstinence from smoking in later pregnancy

Evidence statement K: Evidence about the effectiveness of the intervention is lacking

Author’s conclusions: Nicotine replacement therapy is the only pharmacotherapy for smoking cessation that has been tested in RCTs conducted in pregnancy. There is insufficient evidence to determine whether or not NRT is effective or safe when used to promote smoking cessation in pregnancy or to determine whether or not using NRT has positive or negative impacts on birth outcomes. Further research evidence of efficacy and safety is needed, ideally from placebo-controlled RCTs that investigate higher doses of NRT than were tested in the included studies.



	Study details
	Results of the review
	Main findings 
and evidence grading

	Smoking cessation in pregnancy

	Chamberlain C et al. 2013. Psychosocial interventions for supporting women to stop smoking in pregnancy. Cochrane Database Syst Rev (10): CD001055.DOI: 10.1002/14651858.CD001055.pub4.

Type of source: Cochrane Systematic Review

Interventions: Counselling, incentive based interventions, feedback interventions, health education, social support interventions.

Relevant Outcomes:  1oSmoking abstinence in late pregnancy. 2o continued abstinence after spontaneous quitting in early pregnancy, smoking abstinence post partum

Study Population: Pregnant women who smoked

Studies were included up to: update searches to 1 March 2013

Included study types: Randomised and quasi randomised controlled trials
	Description of included studies: Eighty-six trials were included in this updated review, with 77 trials (involving over 29,000 women) providing data on smoking abstinence in late pregnancy.


Quality of included studies: The studies included in the review were of mixed quality and there is a substantial level of heterogeneity amongst the trial results. The review authors emphasised the need for caution when interpreting the combined effect of the interventions.
Sequence generation was described and adequate in 35 trials. As the sequence generation was not reported in the majority of trials, the authors assessed whether the baseline characteristics were equal and these were assessed as adequate in 37 studies, unclear (minor differences or not reported) in 33 studies, and inadequate or significant differences in 16 studies. Of the 48 trials with unclear sequence generation, 18 had equal baseline characteristics, seven had unequal baseline characteristics and in 23 there were some minor differences or the baseline characteristics were not reported. Withdrawals from the trials were common. It was not clear in many trials the extent of outcome data that were collected and therefore, unclear whether the outcomes were selectively reported in 42 studies.

Synthesis:  Meta-analysis

Findings: In separate comparisons, counselling interventions demonstrated a significant effect compared with usual care (27 studies; average risk ratio (RR) 1.44, 95% CI 1.19 to 1.75), and a borderline effect compared with less intensive interventions (16 studies; average RR 1.35, 95% CI 1.00 to 1.82). However, a significant effect was only seen in subsets where counselling was provided in conjunction with other strategies. It was unclear whether any type of counselling strategy is more effective than others (one study; RR 1.15, 95% CI 0.86 to 1.53). In studies comparing counselling and usual care (the largest comparison), it was unclear whether interventions prevented smoking relapse among women who had stopped smoking spontaneously in early pregnancy (eight studies; average RR 1.06, 95% CI 0.93 to 1.21). However, a clear effect was seen in smoking abstinence at zero to five months postpartum (10 studies; average RR 1.76, 95% CI 1.05 to 2.95), a borderline effect at six to 11 months (six studies; average RR 1.33, 95% CI 1.00 to 1.77), and a significant effect at 12 to 17 months (two studies, average RR 2.20, 95% CI 1.23 to 3.96), but not in the longer term. In other comparisons, the effect was not significantly different from the null effect for most secondary outcomes, but sample sizes were small. 

Incentive-based interventions had the largest effect size compared with a less intensive intervention (one study; RR 3.64, 95% CI 1.84 to 7.23) and an alternative intervention (one study; RR 4.05, 95% CI 1.48 to 11.11). 

Feedback interventions demonstrated a significant effect only when compared with usual care and provided in conjunction with other strategies, such as counselling (two studies; average RR 4.39, 95% CI 1.89 to 10.21), but the effect was unclear when compared with a less intensive intervention (two studies; average RR 1.19, 95% CI 0.45 to 3.12). 

The effect of health education was unclear when compared with usual care (three studies; average RR 1.51, 95% CI 0.64 to 3.59) or less intensive interventions (two studies; average RR 1.50, 95% CI 0.97 to 2.31). 

Social support interventions appeared effective when provided by peers (five studies; average RR 1.49, 95% CI 1.01 to 2.19), but the effect was unclear in a single trial of support provided by partners. 


The effects were mixed where the smoking interventions were provided as part of broader interventions to improve maternal health, rather than targeted smoking cessation interventions. 

Subgroup analyses on primary outcome for all studies showed the intensity of interventions and comparisons has increased over time, with higher intensity interventions more likely to have higher intensity comparisons. While there was no significant difference, trials where the comparison group received usual care had the largest pooled effect size (37 studies; average RR 1.34, 95% CI 1.25 to 1.44), with lower effect sizes when the comparison group received less intensive interventions (30 studies; average RR 1.20, 95% CI 1.08 to 1.31), or alternative interventions (two studies; average RR 1.26, 95% CI 0.98 to 1.53). More recent studies included in this update had a lower effect size (20 studies; average RR 1.26, 95% CI 1.00 to 1.59), I2= 3%, compared to those in the previous version of the review (50 studies; average RR 1.50, 95% CI 1.30 to 1.73). There were similar effect sizes in trials with biochemically validated smoking abstinence (49 studies; average RR 1.43, 95% CI 1.22 to 1.67) and those with self-reported abstinence (20 studies; average RR 1.48, 95% CI 1.17 to 1.87). There was no significant difference between trials implemented by researchers (efficacy studies), and those implemented by routine pregnancy staff (effectiveness studies), however the effect was unclear in three dissemination trials of counselling interventions where the focus on the intervention was at an organisational level (average RR 0.96, 95% CI 0.37 to 2.50). The pooled effects were similar in interventions provided for women with predominantly low socio-economic status (44 studies; average RR 1.41, 95% CI 1.19 to 1.66), compared to other women (26 studies; average RR 1.47, 95% CI 1.21 to 1.79); though the effect was unclear in interventions among women from ethnic minority groups (five studies; average RR 1.08, 95% CI 0.83 to 1.40) and aboriginal women (two studies; average RR 0.40, 95% CI 0.06 to 2.67). Importantly, pooled results demonstrated that women who received psychosocial interventions had an 18% reduction in preterm births (14 studies; average RR 0.82, 95% CI 0.70 to 0.96), and infants born with low birth weight (14 studies; average RR 0.82, 95% CI 0.71 to 0.94). There did not appear to be any adverse effects from the psychosocial interventions, and three studies measured an improvement in women’s psychological wellbeing.
	Intervention: Psychosocial interventions (including counselling, incentives, feedback, health education, social support) for supporting women to stop smoking in pregnancy

Outcome: Smoking abstinence in late pregnancy,  continued abstinence after spontaneous quitting in early pregnancy, smoking abstinence post partum

Evidence statement Grade C: There is some evidence supporting the use of this intervention but it is not conclusive

Author’s conclusions: Psychosocial interventions to support women to stop smoking in pregnancy can increase the proportion of women who stop smoking in late pregnancy, and reduce low birth weight and preterm births.

Comment: The mixed quality of the included studies, poor reporting by some trials and substantial heterogeneity observed means that the findings of the review cannot be considered conclusive.

	Study details
	Results of the review
	Main findings 
and evidence grading

	Family and carer smoking control programmes

	Baxi R et al. 2014. Family and carer smoking control programmes for reducing children's exposure to environmental tobacco smoke.  Cochrane Database Syst Rev (3): CD001746. DOI: 10.1002/14651858.CD001746.pub3.                                                                                    

Type of source: Cochrane Systematic Review

Interventions: Interventions aimed at families and caregivers to reduce children’s exposure to tobacco smoke

Relevant Outcomes: 
For children: exposure to environmental tobacco smoke (ETS), absorption of ETS, frequency of childhood illness, use of health services

For adults: Behaviour change in relation to children’s exposure to ETS, Smoking behaviour, including cessation, reduction or uptake, maternal smoking status at postpartum

Study Population: People (parents and other family members, child care workers and teachers) involved with care and education of infants and young children (aged 0 to 12 years).

Studies were included up to: September 2013

Included study types: Controlled trials with or without random allocation
	Description of included studies: Fifty-seven studies met the inclusion criteria. Seven interventions were targeted at populations or community settings, 23 studies were conducted in the ’well child’ healthcare setting and 24 in the ’ill child’ healthcare setting. Two further studies conducted in paediatric clinics did not make clear whether the visits were too well or ill children, and another included both well and ill child visits. Thirty-six studies were from North America, 14 were in other high income countries and seven studies were from lower and middle-income countries. 

Quality of included studies: Seven studies were judged to be at low risk of bias, 27 studies were judged to have unclear overall risk of bias and 23 studies were judged to have high risk of bias.

Synthesis:  Narrative

Findings:  In only 14 of the 57 studies was there a statistically significant intervention effect for child ETS exposure reduction. Of these 14 studies, six used objective measures of children’s ETS exposure. Eight of the studies had a high risk of bias, four had unclear risk of bias and two had a low risk of bias. The studies showing a significant effect used a range of interventions: seven used intensive counselling or motivational interviewing; a further study used telephone counselling; one used a school-based strategy; one used picture books; two used educational home visits; one used brief intervention and one study did not describe the intervention. 

Of the 42 studies that did not show a significant reduction in child ETS exposure, 14 used more intensive counselling or motivational interviewing, nine used brief advice or counselling, six used feedback of a biological measure of children’s ETS exposure, one used feedback of maternal cotinine, two used telephone smoking cessation advice or support, eight used educational home visits, one used group sessions, one used an information kit and letter, one used a booklet and no smoking sign, and one used a school-based policy and health promotion. 


In 32 of the 57 studies, there was reduction of ETS exposure for children in the study irrespective of assignment to intervention and comparison groups. One study did not aim to reduce children’s tobacco smoke exposure, but rather aimed to reduce symptoms of asthma, and found a significant reduction in symptoms in the group exposed to motivational interviewing. We found little evidence of difference in effectiveness of interventions between the well infant, child respiratory illness, and other child illness settings as contexts for parental smoking cessation interventions.
	Intervention: Motivational interviewing in a clinical setting

Outcome: Children’s exposure to environmental tobacco smoke

Evidence statement Grade C: There is some evidence supporting the use of these interventions but it is not conclusive

Intervention: Parental education in clinical settings

Outcome: Children’s exposure to environmental tobacco smoke

Evidence statement Grade D: The evidence is inconsistent and it is not possible to draw a conclusion but there is some evidence of effect

Intervention: Intensive counselling approaches, including motivational interviewing in non clinical settings; brief advice or counselling; feedback of a biological measure of children’s ETS exposure; feedback of maternal cotinine; telephone smoking cessation advice or support; educational home visits; group sessions; information kit and letter; booklet and no smoking sign and school based policy and health promotion. Some studies employed more than one intervention

Outcome Grade G: Children’s exposure to environmental tobacco smoke

Evidence statement: The evidence is inconsistent and it is not possible  to draw a conclusion but it tends towards no effect

Author’s conclusions: While brief counselling interventions have been identified as successful for adults when delivered by physicians, this cannot be extrapolated to adults as parents in child health settings. Although several interventions, including parental education and counselling programmes, have been used to try to reduce children’s tobacco smoke exposure, their effectiveness has not been clearly demonstrated. The review was unable to determine if any one intervention reduced parental smoking and child exposure more effectively than others, although seven studies were identified that reported motivational interviewing or intensive counselling provided in clinical settings was effective.

Comment: Overall a high proportion of included studies were judged to be at high risk of bias, which reduces the reliability of results. Of those which did find an effect, a higher proportion were at high or unclear risk of bias than for all studies (risk of bias figures not available just for the ‘no effect’ findings). Of studies finding a significant effect, 50% used intensive/MI cf 33% approx of studies finding no effect. In total 21 studies used intensive/MI and only 7 showed significant effect. In over 50% studies ETS reduced in both intervention and control groups. The authors conclude that no type of intervention was better than the others. 







	Study details
	Results of the review
	Main findings 
and evidence grading

	Home monitoring

	Strehle EM et al. 2012. Can home monitoring reduce mortality in infants at increased risk of sudden infant death syndrome? A systematic review. Acta Paediatr 101 8-13

Type of source: Systematic Review

Interventions: Home monitoring including apnoea, respiratory and cardio respiratory monitoring

Relevant Outcomes: Reduction in SIDS. SIDS defined.

Study Population: Infants under 2 years of age. Included pre term infants; siblings of infants who died from SIDS; infants deemed at increased risk of SIDs; infants with previous apparent life threatening events (ALTE)

Searches were conducted between: 1950 and  30 June 2010

Included study types: RCTs, cohort studies
	Quality of review: Generally well conducted systematic review but no check for publication bias.

Description of included studies: 10 cohort studies, 1 randomised controlled trial. 2210 infants monitored for a total of 12 160 months, mean monitoring time of 5.5 months. Location and duration of studies not provided. 


Quality of included studies: A formal scoring system for methodological quality was not used because of the number of different study designs. The included RCT was a pilot study and was considered to be methodologically flawed (no information on characteristics of subjects and controls, no information on randomisation, no information on blinding). A number of the cohort studies lacked detail on methodology.

Synthesis:  Narrative

Findings: During monitoring 11 deaths described as SIDS occurred, giving 5.0 deaths per 1000 (95% CI 1.4 to 11.00). A number of studies reported deaths in infants who were not monitored or in infants in whom monitoring had ceased. One study reported one death 3 weeks after monitoring had ceased another reported four un-monitored deaths in a background population of 3459 (1.2 per 1000) who were considered at low risk for SIDS after undergoing a polygraphic study and two deaths in three infants whose parents refused home monitoring. Another study reported 6 deaths in a background population of 1079 (5.6 per 1000) infants, 773 who were considered at high risk of SIDS. Only four of these deaths were presumed SIDS deaths, and none of the infants were monitored at the time of death.
	Intervention: Home monitoring

Outcome: Reduction in sudden infant death

Evidence statement Grade G: The evidence is inconsistent and it is not possible to draw a conclusion but it tend towards no effect

Author’s conclusions: There is no high-level evidence that home monitoring may be of use in preventing SIDS; further research is needed.

Comment: The variation between studies and relatively high risk of bias due to lack of key information on study methodology means that conclusions are difficult to draw with any certainty. 
	






	Study details
	Results of the review
	Main findings 
and evidence grading

	National campaigns on SIDS prevention

	Hauck F and Tanabe KO. 2007. SIDS. Clinical Evidence

Type of source: Systematic review

Interventions:  National campaigns to reduce the risk of SIDS

Relevant Outcomes: Reductions in the incidence of SIDS

Study Population: Infants under 1 year

Searches were conducted between: 1966 and April 2007

Included study types: Observational studies
	Quality of review: Limited detail provided on method

Description of included studies: 28 systematic reviews, RCTs, or observational studies met the inclusion criteria. 

Quality of included studies: GRADE evaluation of the quality of evidence for interventions. 

Synthesis:  Narrative


Findings: Two narrative systematic reviews of retrospective case control studies, which identified 19 studies, have found an association between SIDS and prone sleeping position. One more recent systematic review, including all 19 studies from the previous reviews plus 12 additional studies, reported that prone sleeping position was associated with a significantly increased risk of SIDS compared with supine sleeping position (OR 4.46, 95% CI 2.98 to 6.68). Three additional observational studies supported this finding. The authors found no systematic review or RCTs comparing advice to avoid prone sleeping position versus no advice (see comment). They found one non-systematic review (3 observational studies; 1 of which reported separately) and 13 additional observational studies (reported in 13 publications), which described campaigns delivering advice to avoid prone positioning, and a combination of different risk factors and conducted post-hoc before and after analyses of incidence of SIDS.

Observational data also suggest that pre- or postnatal exposure to tobacco smoke and hyperthermia or over wrapping may also increase the risk of SIDS. The evidence for effectiveness of advice on smoking is drawn largely from observational studies – no SRs or RCTs. Advice to avoid tobacco-smoke exposure seems to reduce the incidence of SIDS but the campaigns included other advice in addition to avoiding tobacco-smoke exposure, and in some countries the incidence of SIDS had started to fall before the campaign started.  Some national campaigns have included advice to avoid overheating/ overwrapping, in addition to recommendations on other risk factors, and the contribution of advice to avoid overheating/ overwrapping to the observed reduction in SIDS is unclear. The authors found no clinically important results from RCTs comparing advice to avoid overheating or overwrapping with no advice.

There are also observational data suggesting an association between SIDS and soft sleeping surfaces, and room sharing (with bed sharing). One systematic review (27 studies; 17 case control and 10 prospective cohort studies) suggests an association between bed sharing (particularly with mothers who smoke) and SIDS. The authors found no systematic review, RCTs, or observational studies of sufficient quality of the effectiveness of advice on soft sleeping surfaces. Some national campaigns have included advice to avoid bed sharing, in addition to recommendations on other risk factors, and the contribution of avoiding bed sharing to the observed reduction in SIDS is unclear. The authors found no clinically important results from RCTs comparing advice to avoid bed sharing with no advice.

One systematic review (23 studies) suggests an association between SIDS and lack of breastfeeding, reporting that the overall risk of SIDS was doubled for bottle-fed infants compared with breastfed infants (OR 2.11, 95% CI 1.66 to 2.68). A more recent meta-analysis using more selective criteria found that breastfeeding was associated with a reduction in SIDS risk (OR 0.64, 95% CI 0.51 to 0.81).* Two systematic reviews found an association between SIDS and lack of soother or pacifier use. One of the two systematic reviews pooled data, and found a reduced risk of SIDS with pacifier use when used for sleep (OR 0.71, 95% CI 0.59 to 0.85). Some national campaigns have included advice to breastfeed, in addition to recommendations on other risk factors, and the contribution of breastfeeding to the observed reduction in SIDS is unclear. The authors found no clinically important results from RCTs comparing advice to breastfeed with no advice and in some countries the incidence of SIDS had started to fall before the campaign started. The authors found no direct information on the effects of advice to promote soother/pacifier use in the prevention of SIDS

The incidence of SIDS has also been reported to be higher in the siblings of infants who died from SIDS.

*The first of these is an SR by Ip etal 2007 which was located in our search but excluded at FT due to their being a more recent SR on the same topic, covering similar set of papers. The meta-analysis is Mc Vea etal 2000 which would not have been captured by our search due to date of publication.
	Intervention: National campaigns giving advice to avoid prone sleeping 

Outcome: Reduction in incidence of SIDS 

Evidence statement Grade E: There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this would apply to interventions for which RCTs would be particularly difficult or unethical)

Intervention: National campaigns giving advice to avoid tobacco smoke exposure

Outcome: Reduction in the incidence of SIDS

Evidence statement Grade E: There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this would apply to interventions for which RCTs would be particularly difficult or unethical)

Intervention: Advice to avoid soft sleeping surfaces

Outcome: Reduction in the incidence of SIDS

Evidence statement Grade K: Evidence about the effectiveness of this intervention is lacking

Intervention: National campaigns giving advice to avoid overheating or overwrapping

Outcome: Reduction in the incidence of SIDS

Evidence statement Grade E: There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this would apply to interventions for which RCTs would be particularly difficult or unethical)

Intervention: National campaigns giving advice to avoid bed sharing

Outcome: Reduction in the incidence of SIDS

Evidence statement Grade E: There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this would apply to interventions for which RCTs would be particularly difficult or unethical)

Intervention: National campaigns giving advice to breastfeed

Outcome: Reduction in the incidence of SIDS

Evidence statement Grade E: There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this would apply to interventions for which RCTs would be particularly difficult or unethical)

Intervention: Advice to promote soother/pacifier use

Outcome: Reduction in the incidence of SIDS

Evidence statement Grade K: Evidence about the effectiveness of this intervention is lacking

Intervention: Advice to promote room sharing (without bed sharing)

Outcome: Reduction in the incidence of SIDS

Evidence statement Grade K: Evidence about the effectiveness of this intervention is lacking

Author’s conclusions: In this systematic review, we present information relating to the effectiveness and safety of the following interventions: advice to avoid prone sleeping; advice to avoid tobacco-smoke exposure; advice to avoid soft sleeping surfaces; advice to avoid overheating or overwrapping; advice to avoid bed sharing; advice to breastfeed; advice to promote soother/pacifier use; and advice to promote room sharing (without bed sharing). We found no systematic review or RCTs studying the effects of interventions to reduce the risk of SIDS due to the obvious difficulties in performing these trials. Therefore, we report only observational evidence in this review.
• Campaigns that have advised avoiding prone sleeping have significantly reduced the incidence of SIDS. Observational studies have additionally shown that the incidence of prone positioning is dramatically reduced after national advice campaigns.
• Advice to avoid tobacco-smoke exposure seems to reduce the incidence of SIDS. National campaigns that advise mothers to avoid tobacco-smoke exposure also seem to lead to a reduction in maternal smoking rates.
• Some campaigns included advice to avoid overheating, overwrapping, and bed sharing, and advice to breastfeed, although it is not clear whether this contributed to the observed reduction in SIDS.
• We found no studies looking at the effects of advice to avoid soft sleeping surfaces, to promote soother/pacifier use, or to promote room sharing (without bed sharing).
	






	Study details
	Results of the study
	Main findings 
and evidence grading

	Education for mothers

	D'Halluin AR et al. 2011.  Formative evaluation to improve prevention of sudden infant death syndrome (SIDS): a prospective study. Acta Paediatr 100 (10): e147-e151

Study type: Randomised controlled trial. Formative evaluation

Intervention: Information plus educative questionnaire on avoidable risk factors for SIDS. 

Outcome: Knowledge of risk and protective factors for SIDS, compliance with SIDS prevention recommendation

Study Population: 320  mothers in hospital in the immediate post partum period

Date:  June 19 to August 28 2005
	Description of study: Study took place in the maternity department of Rennes university hospital (France). All mothers usually hospitalised for 3 days post delivery. All received package of information on prevention of SIDS before discharge. Mothers in test condition received an educative questionnaire in addition. Questionnaire repeated (by telephone interview) 3 months after leaving hospital


Quality of study: Suggests that all eligible mothers took part in the study but not explicitly stated.  Follow up rates < 90% for both test and control groups. Control group less likely to be working class (assume based on occupational status – not explicit). Self report of compliance with SIDS prevention recommendations.
 
Findings: Mothers’ scores at the educative questionnaire was 5.12 (1.52) [mean (standard deviation)]. The scores performed 3 months later were better in test group for knowledge [7.64 (1.56) vs. 7.16 (1.61), p < 0.01] and for observance [8.28 (1.51) vs. 7.62 (1.72), p < 0.001]. Logistic regression analysis confirmed the benefits in test group regarding knowledge of SIDS risk factors [AOR = 1.69 (1.02–2.77), p < 0.05], of the advice to avoid overheating infants [AOR = 2.50 (1.43–4.38), p < 0.01] and of the risks of bed sharing [AOR = 2.7 (1.6–4.5), p < 0.001]. There was a significant association between non-compliance with the sleeping position recommendation and unemployment (p < 0.01) and absence of postsecondary school education (p < 0.01).
	Intervention: Leaflet on avoidable risk factors for SIDS plus and educative questionnaire on these. The control group did not receive the educative questionnaire. 

Outcome: Knowledge of risk and protective factors for SIDS, compliance with SIDS prevention recommendation

Evidence statement Grade B: This intervention is supported by evidence of effectiveness from a moderate quality single study

Effect size: From a single randomised controlled trial knowledge of main SIDS risk factors (test vs control) AOR 1.69 (95% CI 1.02 to 2.77) p<0.01; indications for consulting a physician AOR 1.82 (95% CI 1.13 to 2.92) p<0.01. Compliance with health care recommendations avoidance of overheating AOR 2.50 (95% CI 1.43 to 4.38) p<0.01, avoidance of bed sharing AOR 2.7 (95% CI 1.6 to 4.5 p<0.001)

Author’s conclusions: Formative evaluation using an educative questionnaire could improve maternal awareness on SIDS risk factors and their compliance with recommendations about SIDS prevention.

Comment: The main outcomes were self reported but by both test and control groups. The effect size was small in terms of the difference in scores and it is unclear how this would translate in practice. The difference between cases and controls in proportion ‘working class’ might reduce the likelihood of observing an effect/reduce the size of the effect. Conducted at a single site in France, may not generalise to UK/Wales setting. No assessment of intervention on SIDS rate
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	This side up T shirts

	Barnes-Josiah DL et al. 2007. Effect of "this side up" T-shirts on infant sleep position. Matern Child Health J 11 (1): 45-48

Study type: Cohort

Intervention: SIDS risk reduction materials including a T shirt with This side up on the front

Outcome: Infant sleep position

Study Population: Women who gave birth in Nebraska  USA in 2004

Date: Follow up in March 2005
	Description of study: Based on a sample of all women who gave birth in Nebraska during 2004. Sample stratified by five maternal ethnic groups as noted on infant birth certificates. Questionnaire survey mailed to the resulting sample of 3210 women. 

Quality of study: Very poor response rate 25.8% (831/3210). Relied on self report of position infant placed to sleep. 


Findings: Response rates were low (25.9%), ranging from 10.6% for Native American mothers to 46.4% for White mothers. Half (52.0%) had received a T-shirt and 71.6% had received SIDS information. Two-thirds (64.0%) reported that their infants slept on their backs; African-American and Hispanic infants were significantly less likely to back sleep. In univariate logistic regression models, African-American race, Hispanic ethnicity and maternal age 30–39 were significant negative predictors of back sleeping; White race and having received a SIDS brochure were positive predictors. In the fully controlled model African American and Asian race and Hispanic ethnicity were negative predictors of back sleeping; neither receiving SIDS information nor the infant T-shirt was significant. Effects of maternal age and a SIDS informational brochure appeared in models stratified by race/ethnicity.
	Intervention: This side up T shirts to promote back to sleep messages. SIDS prevention information given via leaflet, video or nurse.

Outcome: Infant sleep position

Evidence statement Grade G: It is not possible to draw a conclusion on the effectiveness of the intervention

Author’s conclusions: In these data, receiving an infant T-shirt was not related to how mothers placed their infants to sleep. Additional research is needed on effective methods of delivering targeted counselling and promoting safe sleep practices among families, particularly among racial and ethnic subgroups.

Comment: An observational study is not a robust design for testing an intervention. The very poor response rate and reliance on self-reports makes these findings highly prone to bias - one might expect responders to be more likely to recall receiving a leaflet and to be observant of BTS advice. Inclusion of the ‘Healthy Mothers, Healthy Babies’ bookmark may also have biased responders towards more aware and compliant mothers and thus in analyses the numbers of those who didn’t recall receipt of information were lower – was there enough statistical power to detect effect of information? Conducted in a single US state, may not generalise to UK/Wales setting. Impact of interventions on SIDS rate not addressed. 



	
Study details
	Results of the study
	Main findings 
and evidence grading

	Education for caregivers on pacifier use

	Walsh P et al. 2014. Using a pacifier to decrease sudden infant death syndrome: An emergency department educational intervention. Peer J (1): e309

Study type: Uncontrolled before and after

Intervention: Survey on pacifier use and knowledge of SIDS prevention followed by education intervention where a research assistant discussed SIDS prevention with caregivers by explaining the contents of a printed one page brochure

Outcome: Pacifier use in children aged under six months

Study Population: Caregivers of 780 babies under 12 months of age attending the emergency department in a county teaching hospital serving a mixed urban, suburban and rural population in California, USA.

Date: Conducted between 26/11/2008 and 1/8/2011
	Description of study. The primary purpose of this study was to test the hypothesis that caregivers were less familiar with the role of pacifiers in SIDS rather than the other recommendations. The second hypothesis was that an emergency department educational intervention would increase pacifier use in infants. Intervention group only longitudinal study. Pacifier use measured at baseline and caregivers baseline knowledge of SIDS prevention recommendations. Follow up at 3 months to determine pacifier use.

Quality of study: Predominantly single mother households


Findings: Analyzed data for 780 infants. Parents knew of advice against co-sleeping in 469/780 (60%), smoking in 660/776 (85%), and prone sleeping in 613/780 (79%). Only 268/777 (35%) knew the recommendation to offer a pacifier at bedtime. At enrolment 449/780 (58%) did not use a pacifier. Of 210/338 infants aged less than 6 months followed up 41/112 (37%) non-users had started using a pacifier at bedtime (NNT 3). Over the same period, 37/98 (38%) users had discontinued their pacifier. Otitis media did not differ between users and non-users at 12 months.
	Intervention: Survey on pacifier use and knowledge of SIDS prevention followed by education intervention where a research assistant discussed SIDS prevention with caregivers by explaining the contents of a printed one page brochure

Outcome: Pacifier use in children aged under six months

Evidence statement Grade D: It is not possible to draw a conclusion on the effectiveness of the intervention

Author’s conclusions: Parental knowledge of the role of pacifiers in SIDS prevention was modest and much less than for other recommendations. Starting a pacifier prior to hospital discharge after birth was associated with greater use and lower discontinuation rates in the following year. Our broadly targeted ED-based educational intervention was labour intensive but appeared successful in increasing pacifier use. Pacifier use was not associated with increased otitis media.

Comment: An uncontrolled before and after study is not a robust design for testing an intervention. The study design means that a causal link between the intervention and the increase in pacifier use cannot be established. Conducted in a single US state, predominantly single mother households may not generalise to UK/Wales setting. Impact of interventions on SIDS rate not addressed. Because of the rarity of this intervention the number needed to treat (NNT) to prevent one case of SIDS would be 8199
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[bookmark: _Toc401577199][bookmark: _Toc382813733]Annex 2: Evidence grading scheme
Risk factors
	[bookmark: _Ref396892734]A (dark green): The hypothesis that this risk (or protective) factor is causal is supported[footnoteRef:9] by good quality evidence [9:  Conclusions about cause-effect relationships cannot be drawn from observational studies. However, if multiple good quality studies consistently demonstrate strong/no statistical associations between the factor and outcome, after appropriately taking into account possible confounding factors; this is usually considered to indicate the probability of a cause-effect relationship (or lack of).] 


	Systematic review, of mostly good quality cohort and case control studies (very low risk of confounding, bias or chance), with meta-analysis demonstrating a strong and consistent statistical association between the factor and outcome of interest 
	A (dark green): Evidence from a good quality single study of an  association between a risk (or protective) factor and the outcome of interest
	Case–control or cohort studies with a very low risk of confounding, bias or chance demonstrating  a strong statistical association between a risk (or protective) factor and the outcome of interest

	B (light green): The hypothesis that this risk  (or protective) factor is causal is supportedvi by moderate  quality evidence
	Systematic review of moderate to good quality cohort and case control studies (low risk of confounding, bias or chance) with majority, or meta-analysis demonstrating  a strong and consistent statistical association between the factor and outcome of interest
	B (light green): Evidence from a moderate quality single study of an  association between a risk (or protective) factor and the outcome of interest
	Case–control or cohort studies with a low risk of confounding, bias or chance demonstrating  a strong statistical association between a risk (or protective) factor and the outcome of interest

	C (yellow): There is some evidence supportingvi the hypothesis that this risk  (or protective) factor is causal but it is not conclusive
	Systematic review of moderate to poor quality case control or cohort studies (high risk of confounding bias, or chance) with the majority, or meta-analysis demonstrating of a strong and consistent statistical association between a risk (or protective) factor and the outcome of interest 
	C (yellow): Evidence from a poor quality single study of an  association between  the risk (or protective) factor and outcome of interest
	Case–control or cohort studies with a high risk of confounding bias, or chance demonstrating   a strong statistical association between a risk (or protective) factor and the outcome of interest

	D (orange): The evidence is inconsistent and it is not possible to draw a conclusion but there is some evidence supportingvi the hypothesis that this risk  (or protective) factor is causal
	Systematic review  of good to moderate case control and cohort studies with inconsistent findings although most demonstrate a strong association between the factor and outcome of interest
	
	

	E (pink): The evidence is inconsistent and it is not possible to draw a conclusion but it tends towards supportingvi the hypothesis that this risk  (or protective) factor is not causal
	Systematic review  of good to moderate case control and cohort studies with inconsistent findings although most demonstrate no statistical association between the factor and outcome of interest
	
	

	F (red): There is some evidence  supportingvi the hypothesis that this risk  (or protective) factor is not causal but it is not conclusive
	Systematic review of  moderate to poor quality case control or cohort studies (high risk of confounding bias, or chance) with the majority, or meta-analysis demonstrating no statistical association between a risk (or protective) factor and the outcome of interest
	F (red):Evidence from a poor quality single study demonstrating no association between  the risk (or protective) factor and outcome of interest
	Case–control or cohort studies with a high risk of confounding bias, or chance demonstrating no statistical association between a risk (or protective) factor and the outcome of interest

	G (dark red): The hypothesis that this risk  (or protective) factor is not causal is supportedvi by moderate quality evidence
	Systematic review of moderate to good quality cohort and case control studies (low risk of confounding, bias or chance) with majority, or meta-analysis demonstrating  no statistical association between the factor and outcome of interest
	G (dark red):Evidence from a moderate quality single study demonstrating no association between a risk (or protective) factor and the outcome of interest
	Case–control or cohort studies with a low risk of confounding, bias or chance demonstrating no statistical association between a risk (or protective) factor and the outcome of interest

	H (purple): The hypothesis that this risk (or protective) factor is not causal is supportedvi by good quality evidence

	Systematic review, of mostly good quality cohort and case control studies (very low risk of confounding, bias or chance), with meta-analysis consistently demonstrating no statistical association between the factor and outcome of interest 
	H (purple): Evidence from a good quality single study of no association between a risk (or protective) factor and the outcome of interest
	Case–control or cohort studies with a very low risk of confounding, bias or chance demonstrating no statistical association between a risk (or protective) factor and the outcome of interest


Source: Developed using NICE guideline development methods handbook and modified GRADE criteria developed for NICE Clinical Guideline Addendum 37.1 July 2014.


Interventions

	A (dark green): This intervention is supported by good quality evidence of its effectiveness 
	NICE Recommended intervention/systematic review, of mostly good quality studies, with meta-analysis of majority of studies favouring intervention effect
	A (dark green):This intervention is supported by evidence of its effectiveness from a good quality single study
	RCT with a very low risk of bias demonstrating positive effect

	B (light green): This intervention is supported by moderate quality evidence of its effectiveness
	Systematic review of moderate to good quality studies with majority, or meta-analysis demonstrating positive effect. NICE grade B recommendation.
	B (light green):This intervention is supported by evidence of its effectiveness from a moderate quality single study
	RCT with a low risk of bias demonstrating positive effect

	C (yellow): There is some evidence supporting the use of this intervention but it is not conclusive
	Systematic review of moderate to poor quality studies with majority, or meta - analysis favouring intervention or systematic review where studies may be of good quality and showing effect but the number of studies is too small to allow firm conclusions to be drawn
	C (yellow):There is some evidence from a poor quality single study supporting the use of this intervention but it is not conclusive
	RCT with a high risk of bias or well conducted cohort or case control study with a  low risk of confounding, bias or chance, demonstrating positive effect 

	D (orange): The evidence is inconsistent and it is not possible to draw a conclusion but there is some evidence of effect
	Systematic review with significant weakness and high risk of bias (positive results) or review of moderate quality with inconsistent findings in favour of the intervention
	D (orange):It is not possible to draw a conclusion on effectiveness of the intervention 
	Single poor quality cohort or case  control study demonstrating positive effect

	E (bright orange): There is good evidence to suggest that this intervention has a sound theoretical basis or that work in this area is likely to have an impact but this has not been demonstrated in trials (this would apply particularly to pilot or novel interventions)
	Moderate to good quality systematic review of observational or qualitative studies or single observational[footnoteRef:10] (except cohort or case control)  or qualitative study which suggest that the intervention addresses a significant risk factor or determinant of the behaviour of interest  [10:  Includes non analytic studies e.g. case series and case reports] 





	F (blue): Expert opinion, formal consensus based on experience not research evidence
	Recommended good practice based on clinical experience of an expert group e.g. NICE good practice recommendation

	G (pink): The evidence is inconsistent and it is not possible to draw a conclusion but it tends towards no effect
	Systematic review with studies judged as significant weak/risk of bias (evidence of no effect) or review of moderate quality studies with inconsistent findings in favour of no effect
	G (pink):It is not possible to draw a conclusion on effectiveness of the intervention 
	Single poor quality cohort or case  control study demonstrating negative effect

	H (red): There is some evidence suggesting that this intervention is ineffective but it is not conclusive
	Systematic review of moderate to poor quality studies with majority favouring no effect
	H (red):There is evidence from a single study suggesting that this intervention is ineffective but it is not conclusive
	RCT with a high risk of bias  or well conducted cohort or case control study with a  low risk of confounding, bias or chance, demonstrating no effect

	I (dark red): There is moderate to good quality evidence that this intervention is unlikely to be effective
	Systematic review of moderate to good quality studies with majority in favour of control/no effect
	I (dark red):There is moderate to good evidence from a single study that this intervention is unlikely to be effective
	RCTs with a low risk of bias demonstrating no effect

	J (purple): There is high quality evidence of ineffectiveness or a specific recommendation that these interventions should not be introduced in the UK
	NICE specifically recommends this intervention should not be adopted or there is high quality review level evidence from meta-analysis of good quality studies that demonstrates no effect
	J (purple):There is high quality evidence of ineffectiveness from a single study
	RCT with a very low risk of bias demonstrating no effect

	K (grey): Evidence about the effectiveness of the intervention is lacking.
	Systematic review or NICE guidance which concludes that no reliable evidence of effectiveness of ineffectiveness, is available
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