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Objective: To examine evidence of benefits and harms
to children associated with bed sharing, factors (eg, smok-
ing) altering bed sharing risk, and effective strategies for
reducing harms associated with bed sharing.

Data Sources: MEDLINE, CINAHL, Healthstar,
PsycINFO, the Cochrane Library, Turning Research Into
Practice, and Allied and Alternative Medicine databases
between January 1993 and January 2005.

Study Selection: Published, English-language records
investigating the practice of bed sharing (defined as a child
sharing a sleep surface with another individual) and asso-
ciated benefits and harms in children O to 2 years of age.

Data Extraction: Any reported benefits or harms (risk
factors) associated with the practice of bed sharing.

Data Synthesis: Forty observational studies met our in-
clusion criteria. Evidence consistently suggests that there

may be an association between bed sharing and sudden in-
fant death syndrome (SIDS) among smokers (however de-
fined), but the evidence is not as consistent among non-
smokers. This does not mean that no association between
bed sharing and SIDS exists among nonsmokers, but that
existing data do not convincingly establish such an asso-
ciation. Data also suggest that bed sharing may be more
strongly associated with SIDS in younger infants. A posi-
tive association between bed sharing and breastfeeding was
identified. Current data could not establish causality. It is
possible that women who are most likely to practice pro-
longed breastfeeding also prefer to bed share.

Conclusion: Well-designed, hypothesis-driven prospec-
tive cohort studies are warranted to improve our under-
standing of the mechanisms underlying the relationship
between bed sharing, its benefits, and its harms.

Arch Pediatr Adolesc Med. 2007;161:237-245

ED SHARING, THE PRACTICE
of adults sleeping on the
same surface as children, is
a controversial routine about
which health care profes-

harms, namely the association with SIDS.
However, the benefits and harms of bed
sharing continue to be debated exten-
sively, without resolution. The American
Academy of Pediatrics issued a statement

Author Affiliations are listed at
the end of this article.

sionals are often asked to advise parents.
Bed sharing involving parents and young
infants appears to be an increasingly com-
mon practice in society, even though there
are few detailed reports regarding its true
prevalence."?

For editorial comment
see page 305

In the 1990s, great interest in reexam-
ining the practice of bed sharing began af-
ter reports from New Zealand linked bed
sharing and sudden infant death syn-
drome (SIDS).** Since then there has been
a growing body of research on the pos-
sible benefits of bed sharing and also the

in 1997 advising of the risk of bed shar-
ing under particular circumstances (eg, soft
sleep surfaces; situations with a caregiver
who smoked or used alcohol or drugs).’
The most recent policy statement of the
American Academy of Pediatrics is simi-
lar, but it also acknowledges that the topic
of bed sharing remains highly controver-
sial.® Other health authorities have also is-
sued statements on bed sharing and rec-
ommended that the safest place for infants
to sleep is in a standard crib, in the par-
ents’ room.”® These official positions have
not, however, been based on a thorough
review of the literature.

This systematic review was under-
taken to provide health care profession-
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als with a thorough review of evidence (eg, case-control
and prospective cohort studies) on the harms and ben-
efits of bed sharing. Our objectives were to identify and
synthesize evidence of the following: (1) benefits and
harms to children associated with bed sharing, (2) fac-
tors (eg, smoking) altering bed-sharing risk, and (3) ef-
fective strategies for reducing harms associated with bed
sharing.

B METHODS By

The MEDLINE, CINAHL, Healthstar, PsycINFO, the Coch-
rane Library, Turning Research Into Practice, and Allied and
Alternative Medicine databases were searched for records pub-
lished in any language between January 1993 and January 2005.
Published and unpublished studies of any design were consid-
ered. Bed sharing was defined as the practice of sharing a sleep
surface between adults and young children. Any report inves-
tigating the practice of bed sharing and associated benefits and
harms, in children 0 to 2 years of age, was included.

STUDY SELECTION

All records identified by our searches were uploaded to a sys-
tematic review management software program. Records were
screened in duplicate by means of titles and abstracts. Each po-
tentially relevant record was marked and the full-text reports
were obtained. Each record was screened independently to
achieve consensus by 2 reviewers, and disagreements were re-
solved through discussion.

DATA EXTRACTION

Data pertaining to study design, population demographics, study
characteristics, risk factors, and exposure (eg, description of
bed-sharing environment) were extracted by one reviewer and
verified by another for all relevant reports.

Relevant studies failing to use a contemporaneous compari-
son (eg, case series or retrospective cohort) were excluded from
any analysis. Although it is feasible to provide data from stud-
ies without a comparison, analytical “solutions” to such de-
signs do not currently exist. Even though there is no random-
ization, cohort and case-control studies offer some control over
the influence of bias because they incorporate a comparison
group and can also adjust for known or suspected confound-
ers in the statistical analysis.

The Newcastle-Ottawa Scale’ was used for quality assess-
ment for prospective cohort and case-control study designs by
1 reviewer (T.A.). For prospective cohort studies, items in-
clude assessment of selection (representativeness of samples,
ascertainment of exposure, and demonstration that the out-
come of interest was not present at the start of study), compa-
rability (control for important factors by either matching and/or
adjusting for confounders in the analysis), and outcomes (in-
dependent blind assessment, sufficient length of follow-up for
outcomes to occur, and adequacy of follow-up). Case-control
studies assess items related to selection (adequacy of case defi-
nition, representativeness of cases, and selection and defini-
tion of controls), comparability (on the basis of design or analy-
sis), and exposure (ascertainment of exposure, method of
ascertainment for cases and controls, and nonresponse rate).

Quality assessment was determined solely by what was re-
ported in each study. No attempt was made to contact authors
for missing information. Companion reports (subsequent pub-
lications using the same sample population) were used to supple-
ment missing data when required.

REPRESENTING INTERACTIONS

Suppose ORpmoken i the odds ratio (OR) for the association
between SIDS and bed sharing among smokers, and
ORpmonsmoken) 1S the OR for the association between SIDS and bed
sharing among nonsmokers. These 2 ORs are directly inter-
pretable estimates of the association between SIDS and bed shar-
ing in the 2 groups (smokers and nonsmokers). The interac-
tion between bed sharing and smoking can be represented by
the ratio ORpsmoken/ORpmonsmoken- A test of the statistical signifi-
cance of this interaction can be based on whether this ratio is
significantly different from 1. An alternative representation is
shown in the following 2 X2 table:

Smoking Bed Sharing
I 1
Yes No
Yes ORs ORs
No OR, 1

Note that the reference category in this table is infants who
were exposed to neither bed sharing nor smoking, for whom
the OR is defined to be 1. The association between SIDS and
bed sharing together with smoking (relative to neither bed shar-
ing nor smoking) is ORg,, the association between SIDS and bed
sharing in the absence of smoking is OR;, and the association
between SIDS and smoking in the absence of bed sharing is OR,.
These ORs are related to OR}gmoker) a0d ORpynonsmoker defined in
the preceding paragraph, as follows: OR}moken=OR4/OR, and
ORynonsmoken = ORy,. Thus, ORy, is directly interpretable as the OR
for the association between SIDS and bed sharing among non-
smokers, but ORy, and OR, are not directly interpretable in terms
of the association between SIDS and bed sharing. Therefore,
the interaction ratio can be expressed as ORymoker/ORbmonsmoker)
=OR/(OR; X ORy). In other words, the interaction represents
the synergistic effect of smoking together with bed sharing
compared with the independent effects of bed sharing and of
smoking.

ANALYSIS

Characteristics of the studies, including design, population, and
risk factors, were tabulated. Quantitative estimates of the associa-
tion between bed sharing and harms were extracted by a statisti-
cian using a standardized extraction form. The ORs and 95%
confidence intervals for bed sharing as a risk factor were extracted.
Adjusted ORs were chosen in preference to unadjusted ORs be-
cause of concerns about confounding within case-control studies.

0 e

Initial searches identified a total of 1218 records from bib-
liographic sources. After duplicate publications were ex-
cluded, titles and abstracts were evaluated; nonrelevant and
non-English publications were excluded. A total of 323 ar-
ticles were retrieved for relevance assessment for which we
used the full text of each study. Eighty-three topic-
relevant reports were identified for inclusion. We further
excluded 43 reports from formal synthesis because they were
noncomparison studies (eg, case series). In total, 40 re-
ports (30 case-control design and 10 prospective cohort de-
sign) met our final inclusion criteria and constitute the body
of evidence for this review (Figure).

QUALITY ASSESSMENT

Many of the reports included companion (or subse-
quent) publications, and thus quality assessment was con-
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ducted with the Newcastle-Ottawa Scale only for the pub-
lications that were deemed to be the “primary” publication
(eg, containing the most relevant information per ques-
tion). Companion publications were used to supple-
ment data when necessary. We identified 16 case-
control studies in 30 publications®*'°3” and 8 prospective
cohorts in 10 publications®®*" (Table 1 and Table 2).
Comparability (a category of the scoring scale) was hetero-
geneous within these studies. Of the case-control stud-
ies, only 11 of the 17 publications met all criteria for maxi-
mum scoring for this category (2 points) at this
level 10121+18.21.23-25 The remaining studies received only
1 point.>!112:192022 This means that the cases and con-
trols who were studied were not necessarily sufficiently
similar to reduce the likelihood of bias influencing the
study results. Put another way, these studies did not plan
a priori to match their cases with their controls on cer-
tain variables of interest (ie, age or sex), nor did they ad-
just for these variables in their statistical analysis (eg, con-
trol for confounding). The exposure assessment category
was consistently the lowest-rated section within the in-
cluded studies.

Unlike the case-control studies, the prospective co-
hort studies fared best in the outcome evaluation (5 of
10 receiving the maximum 3 stars®***#2%) but per-
formed poorly within the selection category (4 of 10 re-
ceiving the maximum 4 stars**>*47) This raises con-
cerns that, if the populations being examined are
inadequately selected or are subject to bias, it is difficult
to be confident that the outcomes reported are true rep-
resentations of the cohorts examined.

HARMS AND RISK FACTORS
ASSOCIATED WITH BED SHARING

The consistency across studies of associations between
bed sharing and harms or benefits was examined. We de-
cided early in the process that no attempt would be made
to pool estimates of the association between bed sharing
and harms or benefits across studies. This was moti-
vated by a number of concerns. Differences in how con-
founding was controlled would make pooling of esti-
mates questionable. Inconsistencies in how interactions
were examined and reported (eg, incomplete data) were
also problematic. For example, when an individual study
did not find an interaction to be statistically significant,
further detail on the interaction was typically not pro-
vided. From the perspective of potential pooling, this se-
lective reporting posed a problem akin to publication bias,
in which statistically nonsignificant results may not be
available. Pooling only the available results could lead
to bias. Finally, varying definitions of exposure and over-
lapping data sets make pooling problematic.

The included studies reported on a total of 17 differ-
ent data sets for 19 publications (all case-control stud-
ies) (Table 3). The studies were conducted in 10 coun-
tries (England, Germany, Ireland, Japan, New Zealand,
Norway, Russia, Scotland, the Netherlands, and the United
States). In addition, 1 study grouped data from 20 re-
gions of Europe and included data from other included
publications. Most of the studies included infants aged
up to 1 year. The majority of populations included in these

1218 Records Identified From Bibliography

61 Records Nominated by Reviewers}>

—»‘ 192 Duplicate Records Removed

1087 Screened at Level 1

764 Excluded
739 No Apparent Relevance
on Initial Screening
25 Not an English-Language
Publication

323 Eligible for Further Assessment

224 Failed to Meet Inclusion Criteria
41 Population Not Relevant
48 Did Not Involve a Shared
Sleeping Surface
10 No Mortality/Injury

—|
Statistics
31 No Relevant Outcomes
Reported
84 Not a Primary Study
10 Other
|, | 16 NotAble to Be Retrieved at

Time of Publication

83 Studies Met Inclusion Criteria

43 Excluded From Synthesis
for Level of Evidence
(Noncomparative Studies)

40 Studies Included for Evidence
Synthesis
30 Case-Control
10 Prospective Cohort

Figure. Study inclusion and exclusion flow diagram.

studies were white. One study reported data collected
solely on indigenous people (Northern Plains Indians)
in the United States,'® and 1 other study examined a pre-
dominantly African American population.'> The New Zea-
land data sets were collected to reflect adequate repre-
sentation for Maoris and Pacific Islanders.

The studies we reviewed were consistently aimed at iden-
tifying the prevalence of known or potential risk factors for
SIDS. Seven publications™!!1>18:202228 were more specifically
aimed at investigating bed sharing and SIDS, although the
studies were not originally designed as such. Two publi-
cations did not report data on bed sharing, although the data
were collected."** One reported data solely for the cases,*
and another reported only the prevalence of bed sharing in
cases and controls without any further analysis."

Definitions of sleeping location (bed sharing or non—
bed sharing) were heterogeneous. Nevertheless, the
studies can be classified broadly into 2 subgroups: those
reporting routine sleep location (5 studies)'®!*!*'® and
those reporting bed sharing on a particular night (last
sleep for cases and reference sleep for controls) (5 stud-
ies).!*1519.21.3 Three studies*!'"*® reported data on both
routine bed sharing and bed sharing on a particular
night. For 3 studies, the definition of sleep location was
not clearly reported'* or no data were available.?*%
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Table 1. Quality Assessment of Case-Control Studies*

Source No. of Cases/Controls Selection Comparability Exposure
Arnestad et al,"® 2001 174/375 4 2 1
Blair et al,' 1999 325/1300 4 1 1
Brooke et al,™> 1997 147/276 4 2 1
Carpenter et al,’® 2004 745/2411 3 1 1
Findeisen et al,™ 2004 373/1118 4 2 1
Hauck et al,'® 2003 260/260 4 2 2
lyasu et al,'® 2002 33/66 4 2 2
Kelmanson,'” 1993 48/48 4 2 1
Klonoff-Cohen and Edelstein,'® 1995 200/200 4 2 1
’Hoir et al,’ 1998 73/146 4 1 1
McGarvey et al,® 2003 203/622 4 1 1
Mitchell et al,® 1992 393/1592 4 1 1
Mitchell et al,*' 1997 79/679 4 2 2
Mukai et al,> 1999 56/230 4 1 .t
Schellscheidt et al,*® 1997 78/156 4 2

Schluter et al,* 1998% 393/1592 4 2

Tappin et al,?> 2002 131/278 4 2 1

*There is currently no standard guideline published for interpreting star ratings for the Newcastle-Ottawa Scale. However, based on previous experience, we
determined that studies meeting the following criteria, a score of 3 to 4 for selection, 2 for comparability, and 2 to 3 for exposure, were considered to be of “good”
quality. Recognizing the limitations of this method, each study was considered individually for further interpretation.

tNo points could be awarded.

tAlthough the data in this publication came from the New Zealand Cot Death Study (as did the data in Mitchell et al®), additional information was presented.

Table 2. Quality Assessment of Prospective Cohort Studies*
Source Selection Comparability Outcome
Baddock et al,* 2004 8 2 8
Ball,* 2002 4 2 2
Lozoff et al,*® 1996 3 1 8
Mao et al,* 2004 2 1 3
McCoy et al,*' 2004 4 2 1
Mitchell et al,*> 1996 4 2 8
Okami et al,* 2002 & 2 2
Richard and Mosko,*6 2004 1 1 2
Thomas and Burr,* 2002 1 2 &
Vogel et al,* 1999 4 2 2

*There is currently no standard guideline published for interpreting star
ratings for the Newcastle-Ottawa Scale. However, based on previous
experience, we determined that studies meeting the following criteria, a
score of 3 to 4 for selection, 2 for comparability, and 2 to 3 for outcome,
were considered to be of “good” quality. Recognizing the limitations of this
method, each study was considered individually for further interpretation.

Overall, there were 11 publications reporting on dif-
ferent data sets for which ORs (and 95% confidence in-
tervals) were provided for bed sharing data.™ The re-
sults were grouped as follows: 5 studies reported a
nonsignificant OR, 1 after univariate analysis only'® and
4 after multivariate analysis.'>'® Four of these used rou-
tine practice as their definition of bed sharing.'*'*1%1® One
study" reported a nonsignificant OR when parents were
bed sharing (last sleep) but a significant OR for any bed
sharing (with anyone including siblings). Five studies re-
ported a significant OR for bed sharing, which ranged
from 2.02 (Mitchell et al®) to 16.47 (McGarvey et al*),
and 4 of these 5 studies defined bed sharing in terms of
last sleep or reference sleep.>!>0%

*References 3, 10-13, 15, 16, 18, 20, 21, 23.

INTERACTIONS

For the outcome of SIDS, the most frequently investi-
gated interaction with bed sharing was smoking (most
commonly by the mother either during pregnancy or post-
partum). For the purpose of reporting interactions, we
have listed the primary publication (which was defined
as the publication containing the most relevant data for
our report) (Table 4).

A total of 10 publications provided data on interac-
tions for smoking,>!0-13:1>:16.18.2021 hyt complete data
were available in only 4>!132! (Table 4). Owing to vary-
ing definitions of exposure (eg, maternal smoking dur-
ing pregnancy or postpartum), a total of 15 interactions
were summarized. Reported interaction ratios were all
greater than 1 (range, 1.60-29.23), suggesting that the
association between bed sharing and SIDS is greater
among smokers than nonsmokers. Of the 15 publica-
tions reporting interaction ratios, 6 interactions (in 5
reports) were statistically significant,>!*'2!32 6 (in 4 re-
ports) were not statistically significant,>*>!*!% and 3 (in
2 reports) were not clear.'*! Interaction ratios were not
available for a number of studies,'?!>1%!8 primarily
those in which the interaction was reported to be statis-
tically nonsignificant, and thus the ratios may be sub-
stantially lower in these cases. Because of the way re-
sults were reported in the studies, the confidence
interval was not consistently available for the OR
among smokers. In total, 6 such confidence intervals
(in 4 reports) were not available.>!'"'**' Two confidence
intervals (in 1 report) were available for the OR among
smokers, and both were statistically significant.® Of 8
ORs (in 4 reports) among nonsmokers,**>* only one’
was statistically significant.

A large number of other factors (20, not including
smoking) were also reported, and the data are pre-
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Table 3. Distribution of Studies by Country and Number of Original Data Sets Represented

Country Data Set 1 Data Set 2 Data Set 3 Total No. of Data Sets
United States Hauck et al,’> 2003 Klonoff-Cohen and Edelstein,'® 1995  lyasu et al,'® 2002 3
Germany Findeisen et al,'* 2004 Schellscheidt et al,?® 1997 2
New Zealand Scragg et al,* 1993, and Mitchell et al,® 1992*  Mitchell et al,?' 1997 2
Scotland Brooke et al,'? 1997 Tappin et al,?> 2002 2
England Fleming et al,?® 1996, and Blair et al,'" 1999* Mitchell et al,? 1996 2
Ireland McGarvey et al,® 2003 1
Japan Mukai et al,”> 1999 1
Russia Kelmanson,'” 1993 1
The Netherlands ~ L'Hoir et al,”® 1998 1
Norway Arnestad et al,"® 2001 1
Europe Carpenter et al,”® 2004 1
Total 17

*Two publications are referenced because the data in each study were complementary, although they were derived from the same data set.

Table 4. Interactions Between Smoking and Bed Sharing as a Risk Factor for SIDS

OR*
No. of Cases/ | ]
Source Smoking Bed Sharing Controls ORy(smoker) ORGnonsmoer) Interaction Ratio Significance
Mitchell etal,?  Maternal smoking First contact 79/679 2.98t (5.01/1.68) 0.55(0.17-1.78)  5.42% (5.01/[0.55x 1.68]) NC
1997 at first contact
Maternal smoking 2 mo of age 38/588 3.511 (5.02/1.43) 1.03 (0.21-5.06)  3.41% (5.02/[1.03x1.43]) NC
at 2 mo of age
Carpenter etal,”® Maternal smoking Al night with an adult ~ 745/2411 7.28-11.64§ 1.56 (0.91-2.68) 4.67-7.468 S (Pvalue NR)
2004 during pregnancy on last occasion
Arnestad etal,”®  Maternal smoking At time of death 174/375 NR NR 8.63 (1.87-39.85) S (P<.01)
2001 during pregnancy
Mit1cgl1<§£l etal3 M(Ttherzsmkoked in Last2 wk 393/1592 2.771 (3.94/1.42) 1.73 (1.11-2.7) 1.60%F (3.94/[1.73x1.42]) NS (P=.10)
II ast2 w
M(?ther2 smkoked in  Lastsleep 391/1584 2.941 (4.55/1.55) 0.98 (0.44-2.18)  3.00% (4.55/[0.98 x 1.55]) .02
ast 2 wl
Mitchell et al,® Maternal smoking For the nominated 370/1550 2.81(1.93-4.09) 0.38 (0.14-1.05) 7.39# (2.81/0.38) NC
19921 sleep/death and
usually bed shared
Maternal smoking For the nominated 370/1550 10.09 (2.16-47.06)  1.24 (0.15-10.17) 8.14# (10.09/1.24) NC
sleep/death and
usually slept alone
Iyazsct)loezt al,’® Maternal smoking Usual 33/66 NR NR NR NS (P=.10)
Klonoff-Cohen Passive smoking Routine 200/200 NR NR NR NS (Pvalue NR)
an (mother, father,
Edelstein,'® live-in adult, or
1995 daycare provider)
Br(%%lée etal,’? Maternal smoking Routine 147/276 NR NR NR* S (P<.005)
7
McGarvey etal, Maternal smoking Last sleep period 203/622 NR NR 29.23 (2.69-316.78) S (Pvalue NR)
2003 during pregnancy
Blair et al,™ =1 Parent smokes ~ Found bed sharing 325/1300 2.311 (12.35/5.34)  1.08 (0.45-2.58)  2.14% (12.35/[5.311.08]) NC
1999 (at time of
interview)
Hauck et al,” Maternal smoking Reference sleep 260/260 NR NR NR NS (Pvalue NR)
2003 during pregnancy
Maternal smoking Reference sleep 260/260 NR NR NR NS (Pvalue NR)
postpartum

Abbreviations: NC, not clear; NR, not reported and not estimable; NS, not significant; OR, odds ratio; ORyensmoken, OR for the association between sudden infant death
syndrome (SIDS) and bed sharing among nonsmokers; ORysmoken, OR for the association between sudden SIDS and bed sharing among smokers; S, significant.

*Confidence intervals were generally not available owing to reporting; where available, they are reported as 95% confidence intervals.

tCalculated as OR,,/OR;. (See “Representing Interactions” subsection in the “Methods” section for an explanation of OR,, ORs, and OR,.)

fCalculated as ORg/(ORs X ORy).

§The authors reported a value of OR; with smoking defined as fewer than 10 cigarettes a day, as well as a value of OR, with smoking defined as more than 10
cigarettes a day (note that this apparently excludes the case of 10 cigarettes a day). We computed values of ORpsmoren USING each of the values of OR.

|IResults from Scragg et al.*

TResults from Schluter et al.¥”

#Galculated as ORysmokery/ORb(nonsmoer)-

**Although no estimate of the interaction ratio is provided nor can be calculated, the authors’ description indicates that it is greater than 1.

sented in Table 5. For 18 factors, only 1 estimated in- teractions. Of these 24 interactions, 6 were statistically
teraction was available; for 2 factors, an estimate was significant,'">2%2! 16 were not statistically signifi-
available in 3 different publications for a total of 24 in- cant,>*101018202% and 2 were unclear.'" Of the 6 esti-

(REPRINTED) ARCH PEDIATR ADOLESC MED/VOL 161, MAR 2007 WWW.ARCHPEDIATRICS.COM
241
Downloaded from www.archpediatrics.com at UCSF/Library, on March 27, 2007
©2007 American Medical Association. All rights reserved.


http://www.archpediatrics.com

Table 5. Additional Factors Investigated for Interactions With Bed Sharing as a Risk Factor for SIDS

Significance
Total No. |
Factor of Studies Yes (Direction) Unclear No
Maternal alcohol consumption 4 Carpenter et al,’® 2004  lyasu et al,'® 2002
Klonoff-Cohen and Edelstein,'® 1995
Scragg et al,* 1993
Maternal recreational drug consumption 1 Klonoff-Cohen and Edelstein,’® 1995
Age of infant 8 Carpenter et al,'® 2004 (decrease)
Blair et al,'" 1999 (decrease)
McGarvey et al,?° 2003 (decrease)
Birth weight 1 Arnestad et al,'® 2001
Death during daytime sleep 1 Williams et al,*' 2002 (decrease)
Death on weekend 1 Mitchell et al,® 1992
Death away from home 1 Schluter et al,* 1998
=2 Layers of clothing 1 lyasu et al,'® 2002
=2 Layers of covers 1 lyasu et al,'® 2002
Use of duvets 1 McGarvey et al,® 2003
Tog value of bedding =10* 1 McGarvey et al, 2003
Pillows used 1 McGarvey et al,® 2003
Found prone 1 McGarvey et al, 2003
Absence of routine soother use 1 McGarvey et al,® 2003
Breastfeeding initiated at birth 1 McGarvey et al,?° 2003 (decrease)
History of illness since birth 1 McGarvey et al,° 2003 (increase)
Symptoms in 48 h before death 1 McGarvey et al,?® 2003
Social disadvantage 1 McGarvey et al,® 2003
Surface softness 1 McGarvey et al,® 2003
Sofa sharing 1 Blair et al,' 1999

Abbreviation: SIDS, sudden infant death syndrome.

*Tog value represents the thermal insulating property of the bedding. The value expresses the difference between heat underneath the duvet and the heat that
escapes through the top. The more dense the duvet, the less heat that escapes and thus a higher tog value.

mated interactions that were statistically significant, it
is of interest that 3 of them''>*° were for age of infant
and were all in the same direction, namely, indicating
a decreased association between bed sharing and SIDS
with increasing age. The other 3 statistically signifi-
cant interactions were as follows: daytime®' (indicating
a decreased association between bed sharing and SIDS
during daytime sleeping), breastfeeding initiated at
birth? (indicating a decreased association between bed
sharing and SIDS for mothers who initiated breastfeed-
ing at birth), and history of illness since birth* (indi-
cating an increased association between bed sharing
and SIDS for infants who had a history of illness since
birth). For the interaction between history of illness
since birth and bed sharing, the authors of the report
comment that this raises the question of whether some
infants are taken into the parental bed specifically
because of illness, and they speculate that it may be
the illness rather than bed sharing per se that is associ-
ated with death.

BENEFITS OF BED SHARING

We focused our investigations on 3 purported child-
related benefits of bed sharing: breastfeeding, parent-
child bonding, and sleep-related issues. Our searches iden-
tified a total of 4 studies (in 5 publications) that examined
the effect of bed sharing on the practice of breastfeed-
ing. "##47% Al] were prospective cohort studies and were
published between 1999 and 2004. They were con-

ducted in England,* the United States,**’ and New Zea-
land* and reported on various follow-up intervals in-
cluding 3 months,* 6 months,* 12 months,” and the
longest interval, 18 years.” The ethnicities of the study
populations were similar, with white subjects being pre-
ponderant, while 1 study included black non-Hispanic,
Hispanic, and Asian participants.*!

Breastfeeding was most likely to be defined in gen-
eral terms, eg, any breastfeeding®*; however, 1 study
did define it as “present if it occurred within the previ-
ous 24 hours.”" A subset of studies examined bed shar-
ing and its influence on the duration of breastfeeding in
mother-infant pairs.***

These studies suggest a positive association between
bed sharing and breastfeeding (ie, increased duration of
breastfeeding); however, the data cannot clarify the is-
sue of causality (eg, whether bed sharing promotes breast-
feeding and/or whether breastfeeding promotes bed shar-
ing). It is possible that these data reflect the propensity
for women who are most likely to practice prolonged
breastfeeding to also prefer to bed share.

BONDING

Our searches did not identify relevant studies, with a con-
temporaneous comparison, examining the effect of bed
sharing in relation to bonding. The association between
attachment and bed sharing has not been studied, to our
knowledge.
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BED SHARING
ANDSLEEP-RELATED ISSUES

Our searches identified 5 studies that examined bed shar-
ing and sleep-related issues.*®**# Four studies®** ex-
amined infant sleep-wake patterns or problems (ie, night
awakenings) and 2 examined infant sleep physiology.>**

The 3 studies that examined infant sleep-wake pat-
terns®®* were published between 1996 and 2004 and rep-
resented populations with varied socioeconomic status
(SES) from the United States®** and New Zealand.?® All
were case-control in design and included infants aged 5
weeks to 48 months. All studies showed that infants who
bed share have an increased number of awakenings when
compared with solitary-sleeping infants; however, 2 of
the studies®®*® showed that individual awakenings were
shorter in the bed sharers than in the solitary sleepers.
It is interesting that in 1 study® the proportion of bed-
sharing children with night awakening occurring 3 or
more times per week was approximately double that of
the non—bed-sharing children. The difference was sig-
nificant for lower-SES whites (75% vs 29%; P=.006) and
higher-SES African Americans (46% vs 21%; P=.008), but
among higher-SES whites it was not statistically signifi-
cant, perhaps because of small numbers of regular bed
sharers in this group (50% vs 25%; P=.2).

STRATEGIES TO REDUCE HARMS

No primary studies (that included a comparison) exam-
ining strategies to reduce child-related harms associ-
ated with bed sharing were identified through our lit-
erature search.

B covent [

Our review highlights 3 general difficulties with the stud-
ies: (1) few of the studies specifically investigated the risks
or benefits of bed sharing; (2) definitions used for bed
sharing, especially in the harm studies, were too hetero-
geneous to compare across studies; and (3) incomplete
reporting of interactions hampered synthesis.

Studies we reviewed concerning the harms associ-
ated with bed sharing were, for the most part, derived
from population-based case-control studies undertaken
in the mid-1990s. The objective of most included stud-
ies was not to evaluate the risks and/or harms of bed shar-
ing directly, but rather to study a variety of potential risk
factors for SIDS. Typically, in the larger national-based
studies, comprehensive questionnaires were adminis-
tered to parents whose children succumbed to sudden
unexpected death and to parents of matched controls. Em-
bedded within these questionnaires were items solicit-
ing information on bed sharing. After completion of data
collection in these large epidemiologic studies, multiple
articles—each relying on the same data set, but focus-
ing on a different aspect of a risk factor—were pub-
lished. More specifically, much of the data analyses was
exploratory, with bed sharing being just one of many vari-
ables examined as possible risk factors. It is extremely
difficult to draw conclusions from these reports because

they were, more often than not, intended to generate,
rather than test, hypotheses by exploring a multitude of
potential risk factors and by performing multiple tests
of statistical significance. The definition of risk expo-
sure (bed sharing) varied considerably between studies,
as did the definition of smoking status. Any attempt to
compare results across these studies was therefore ex-
tremely difficult.

When there is significant interaction between a risk
factor and SIDS (eg, smoking), an association between
bed sharing and SIDS might not be meaningful unless the
specific factor is taken into account. While the investi-
gation of interactions was one of our primary objec-
tives, it was difficult to glean the information because re-
ports of interactions frequently lacked sufficient detail
for our purposes.

FINDINGS RELATED TO HARMS
OF BED SHARING

The evidence does suggest that there may be an associa-
tion between bed sharing and SIDS among smokers (how-
ever smoking status is defined) but that this association
may not be present among nonsmokers. This does not
mean that no association between bed sharing and SIDS
exists among nonsmokers, but simply that existing evi-
dence does not convincingly establish such an associa-
tion. The evidence also suggests that bed sharing may be
more strongly associated with SIDS for younger infants.
Itshould be noted that, for the 3 reports'*>* that showed
this association, a portion of the data of 2 of them!'"** were
included in the third." This finding for younger infants
is also supported by recent publications by Tappin et al*
from Scotland and McGarvey et al*® from Ireland that re-
ported increased risk of SIDS for bed-sharing infants
younger than 11 and 10 weeks, respectively (these 2 stud-
ies were published beyond our search dates for the sys-
tematic review). This latest study from Ireland is an
8-year study (1994-2001) and is composed of some data
(1994-1998) from an earlier publication by the same au-
thors.*

Our findings concerning infants of nonsmoking par-
ents and younger infants need to be qualified. Differ-
ences between study designs, data and reporting, and the
limited attention paid to the control of confounders, in some
studies, preclude the drawing of definitive conclusions.

FINDINGS RELATED TO BENEFITS
OF BED SHARING

Evidence suggests that there is a positive association be-
tween bed sharing and an increase in the rate and dura-
tion of breastfeeding; however, the data cannot clarify the
issue of causality. It is possible that the data reflect the
propensity for women who are most likely to practice pro-
longed breastfeeding to also prefer to bed share.

The evidence also suggests that infants who bed share
have an increased number of awakenings during the
evening as compared with solitary-sleeping infants. Al-
though speculative, it has been suggested that these awak-
enings are potentially protective against SIDS, which may
relate to the infants’ ability to rouse.*®*
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STRENGTHS AND LIMITATIONS
OF OUR REVIEW

The primary strength of our systematic review is that it
provides a thorough review of the evidence as a starting
point for those wishing to develop clinical practice guide-
lines. This is important because most recommendations
and guidelines for bed sharing are based on nonsystem-
atic samples of evidence. Our review also summarizes data
from studies that included a contemporaneous compari-
son group. In studies without a comparison, there is no
adequate way to assess the influence of bias. In such cir-
cumstances, it is pragmatic and scientifically prudent to
limit systematic reviews to primary studies that have a
comparison group.

Our review was limited to English-language litera-
ture. Although this is not an atypical practice for sys-
tematic reviews, there may be published, relevant non-
English reports available that were not identified in our
report. Second, our reporting and assessment of each study
were limited to published data because no attempts were
made to contact authors for additional information or
missing data.

Finally, the scope of the review does not focus on risk
factors independently associated with the benefits or
harms of bed sharing. For some risk factors, there may
have been a statistically significant association between
the risk factor and SIDS, in which case the adjustment
could have a substantial effect. However, for the same
risk factor, the association between bed sharing and SIDS
may not vary with the risk factor, in which case there
would not be a significant interaction between the risk
factor and bed sharing as a risk factor for SIDS. Failure
to find a significant interaction with bed sharing does not
preclude the existence of a statistically significant asso-
ciation between a risk factor and SIDS.

RECOMMENDATIONS FOR
FUTURE STUDIES

The issue of bed sharing and sudden death demands re-
evaluation, with hypothesis-driven studies using a pro-
spective design and a standardized definition of bed shar-
ing. Most of the studies we reviewed were undertaken
more than a decade ago. The prevalence of bed sharing
may have changed as a result of public health state-
ments, guideline recommendations, or societal factors.
Because an increasing proportion of deaths attributed to
SIDS occur in families with low SES,*°? efforts are needed
to include data from these families in future studies. The
exact sleep environment of those families, as well as other
potential confounders, remains unknown. Without these
data, it is impossible to determine primary risk factors
associated with harms.”

In addition, the validity of smoking exposure was not
verified in any of the studies despite knowledge that smok-
ing is underreported.”*° Because exposure to smoking
has such a strong association with SIDS,” it is ex-
tremely important to include biological markers to verify
smoking exposure in future studies.”® Smoking expo-
sure of the infant from other smokers in the household
may be significant as well, even if the mother is a non-

smoker. Evidence suggests that the risk of SIDS has been
shown to increase with the number of smokers in the
household.>® This should also be taken into account in
future studies.
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“Children are one third of our population
and all of our future.”
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