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e WHAT THIS STUDY ADDS: An analysis of bed sharing and

WHAT’S KNOWN ON THIS SUBJECT: Bed sharing is a widespread\
practice, but it has been implicated in rare accidental or sudden
deaths. Before advising against such a practice, we need to
understand better the different groups that share beds and the
potential association with breastfeeding.

breastfeeding over time suggests an interdependent temporal
relationship, with demographic differences between families that
share beds mainly in infancy and those that share beds later in

k childhood. j

OBJECTIVES: This is an investigation into the longitudinal patterns of
bed sharing, the characteristics associated with those patterns, and
the relationship with breastfeeding.

METHODS: The study used prospective, population-based data from
the United Kingdom to investigate nocturnal bed sharing at 5 time
points from birth to 4 years of age. Of 14 062 live births, 7447 (53%) had
data available for all time points.

RESULTS: Latent class analysis identified 4 mutually exclusive groups,
broadly described as nonsharers (66%), early bed sharers (only in
infancy) (13%), late bed sharers (after the first year) (15%), and con-
stant bed sharers (throughout the 4 years) (6%). The boy/girl ratio and
the proportion of families of nonwhite ethnicity were slightly higher in
all 3 bed-sharing groups, compared with the non—bed-sharing group.
Higher maternal educational achievement and higher social class
were positively associated with early bed sharing, negatively associ-
ated with late bed sharing, and not associated with constant bed shar-
ing. The 3 bed-sharing patterns were related significantly to breast-
feeding at 12 months (P <<.001), whether the families shared beds late
(odds ratio: 1.72 [95% confidence interval: 1.36—2.181), early (odds
ratio: 2.36 [95% confidence interval: 1.87—-2.971), or for the whole pe-
riod (odds ratio: 5.29 [95% confidence interval: 4.05—6.911). The prev-
alence of breastfeeding was significantly higher among the groups
that shared beds constantly or early for each of the first 15 months
after birth.

CONCLUSIONS: Advice on whether bed sharing should be discouraged
needs to take into account the important relationship with breastfeeding.
Pediatrics 2010;126:e1119—e1126
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Bed sharing (parent and infant sleep-
ing in the same bed) is a normal infant
care practice in many different cul-
tures and is practiced commonly in
Western society. In England, almost
one-half of all neonates share beds
with their parents at some time and
one-fifth of infants are brought into the
parental bed on a regular basis during
the first year of life.! Parental beds,
particularly in Western societies, are
not designed with infant safety in
mind, however, and bed sharing has
been implicated in rare accidental in-
fant deaths attributable to entrapment
or parental overlaying 2 In the past de-
cade, epidemiological studies investi-
gating sudden infant death syndrome
(SIDS) have shown a marked decrease
in total numbers of SIDS deaths, with
decreased proportions of deaths oc-
curring in infant cribs; however, there
is no evidence of any increase over
time in the absolute numbers of SIDS
deaths during bed sharing.3-¢ Findings
from our recently reported study per-
formed in southwestern England’ sug-
gest that it is not so much bed sharing
itself but the circumstances in which
parents may share the bed that put in-
fants at risk (in particular, parents
drinking alcohol, consuming drugs, or
sleeping on a sofa), findings supported
by data from Alaska for a 13-year pe-
riod from 1992 to 2004.8 Simply advis-
ing against bed sharing, as the Ameri-
can Academy of Pediatrics did,® led to
an unusual level of criticism,''3 which
was attributable in part to the unique
relationship between bed sharing and
breastfeeding. Both cross-sectional
epidemiological® -6 and sleep labora-
tory'”'8 studies showed close links be-
tween the frequency and duration of
breastfeeding and the practice of bed
sharing. However, the question of
whether bed sharing facilitates
breastfeeding, breastfeeding leads to
bed sharing, or both is difficult to an-
swer definitively.'

el1120 BLAIR et a|

We report the results of an investiga-
tion to determine patterns of parent-
infant bed sharing during infancy and
childhood by using an established lon-
gitudinal cohort of parents and their
children monitored from birth in Avon,
England, since 1991. Specifically, we
wanted to examine the characteristics
associated with various longitudinal
patterns of bed sharing, with the par-
ticular aim of clarifying the relation-
ship with breastfeeding.

METHODS

Avon Longitudinal Study of Parents
and Children

The former English county of Avon has
a predominantly white population,
with a mixture of urban and rural com-
munities and a socioeconomic mixture
similar to that of the rest of the United
Kingdom. The Avon Longitudinal Study
of Parents and Children is a prospec-
tive cohort study that aimed to enroll
the infants of all pregnant women who
were residing in the 3 Bristol-based
health districts of the county of Avon
(population: 940 000) with an expected
date of delivery between April 1, 1991,
and December 31, 1992. A total of
14 062 live-born infants were recruited
to the cohort within this 21-month pe-
riod, and 13 988 infants survived the
first year of life (84% of all eligible in-
fants in the study area). Information
was collected initially both from
parent-completed questionnaires and
from clinical records. Successive
questionnaires and direct contacts
collected information on a wide range
of aspects of the lives, health, growth,
and development of the infants in the
study and their parents. Methodologic
details of the study were published
previously,’®20 and additional informa-
tion, including the questionnaires
used, is available at www.alspac.
bris.ac.uk.

The study was approved by the local
research ethics committees, and the

study incorporated its own ethics
and law advisory committee?' The
Strengthening the Reporting of Obser-
vational Studies in Epidemiology guide-
lines were followed in this article
where possible.?2

Variable and Outcome Definitions

Postal questionnaire information was
collected on sleeping practices (in-
cluding where and when the infants
and children and their parents slept)
and on feeding practices (in particu-
lar, whether infants were breastfed
and for how long breastfeeding contin-
ued). For the purposes of this study,
bed sharing was defined as an infant
or child usually spending some of the
nocturnal sleep in the same bed as an
adult. Breastfeeding information was
collected at several time points;
breastfeeding duration determined at
15 months (and verified against earlier
information) was used for this analy-
sis. More than 10% of the infants in the
cohort were still breastfeeding at 12
months; therefore, this was used as a
cutoff time to investigate significant
markers of long-term breastfeeding.
The families in this cohort were pre-
dominantly white, and the remaining
ethnic groups, the largest of which
were black Caribbean and Asian, were
grouped together as a nonwhite mi-
nority. Social class was based on the
UK Registrar General’s occupational
classification (I, professional; ll, inter-
mediate; lll, skilled; IV, partly skilled; V,
unskilled). In the United Kingdom, edu-
cation to the degree level is defined as
at least bachelor’s degree level and is
equivalent to the last 3 years of the
bachelor’s degree in the United States.

Statistical Methods

In the present study, we used longitu-
dinal latent class analysis with the sta-
tistical package Mplus (Muthén and
Muthén, Los Angeles, CA) to investigate
the patterns of bed-sharing preva-
lence over time. Like cluster analysis,
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longitudinal latent class analysis is an
exploratory technique that attempts to
group the respondents into a number
of unmeasured (latent) groups or mu-
tually exclusive classes to explain the
variability in response patterns. Vari-
ous stopping criteria are used to es-
tablish the optimal number of classes
(ie, the minimal number of classes re-
quired to obtain an adequate model
fit). Unlike cluster analysis, the longitu-
dinal latent class analysis method
works with probabilities rather than
absolute values by providing a set of
class-assignment probabilities  for
each person, allowing people to be
fractional members of all classes to a
lesser or greater degree. A series of
models with an increasing number of
classes are fitted, with the best model
being chosen on the basis of the boot-
strap likelihood ratio test,? the Bayes-
ian information criterion,?* and entro-
py,” as well as the face validity of the
resulting profiles of behavior. The sec-
ond stage of this procedure, the as-
sessment of the relationship between
the resulting latent classes and both
covariates and later outcomes, was
conducted by using probability-
weighted binary and multinomial logis-
tic regression analyses within Stata 7
(Stata Corp, College Station, TX), in-
cluding calculation of multinomial
odds ratios (described in Stata as rel-
ative risk ratios). More details on this
2-stage approach can be found in an
earlier paper.2

Data on the sleeping environment
were collected at 8 time points (0—2
months, 6—8 months, 17-20 months,
30—-33 months, 42—45 months, 69—72
months, 80—84 months, and 115-119
months) but, because bed sharing was
relatively uncommon as a routine
practice beyond 42 to 45 months, we
concentrated on data from the first 5
time points in this analysis. To achieve
consistent denominators across the
time points and best estimates for the

PEDIATRIGS Volume 126, Number 5, November 2010
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TABLE 1 Comparison of Families That Provided Bed-Sharing Data at All 5 Time Points (N = 7447)

and Those That Did Not (N = 6541)

Characteristic Proportion, % P
Provided All Did Not Provide All
Bed-Sharing Data Bed-Sharing Data?

Male 51.7 51.6 .86
Nonwhite 3.3 76 <.001
>3 children® 5.0 8.0 <.001
Preterm (=37 wk) 94 13.7 <.001
Low birth weight (<2500 g) 3.7 7.4 <.001
Maternal social class | or |l 40.3 32.4 <.001
Maternal education (degree/level) 15.5 9.1 <.001
Young mother (<21 y)¢ 3.3 1.7 <.001
No partner 1.7 3.9 <.001
Multiple birth (twins or triplets) 1.7 3.6 <.001
Maternal smoking (ever smoked)¢ 45.8 571 <.001
Breastfeeding duration of =12 mo 10.6 7.0 <.001
Bed sharing

0-2 mo 9.2 9.0 .82

6-8 mo 14.0 15.4 .05

17—20 mo 15.8 18.3 .001

30-33 mo 20.8 246 <.001

42-45 mo 18.0 20.9 .001

a Calculated for the 6541 subjects (13 988 subjects — 7447 subjects) who did not have data on bed sharing for all 5 time

points.
b Including study subject.

¢ No significant difference among older mothers (>35 years of age).

d Mothers who smoked or had a history of smoking.

latent class approach, we opted to con-
centrate on the children whose par-
ents provided data on bed sharing for
all 5 of the time points studied. A sub-
sequent analysis of the larger data set
also was conducted.

For the regression analyses, multivar-
iate models were constructed by using
the backward stepwise procedure for
variables that were significant at the
9% level in univariate analyses. Any
variables with >5% missing data were
tested at the end of the modeling
process.

RESULTS

We had complete data on the sleeping
environment at 0 to 2 months, 6 to 8
months, 17 to 20 months, 30 to 33
months, and 42 to 45 months for 7447
study subjects (53.3%). Table 1 shows
that the subjects excluded from the
analyses tended to represent more-
deprived families (as indicated by a
range of markers, including maternal
education, social class, maternal
smoking, maternal age, and family

size) and more-vulnerable infants (eg,
preterm, low birth weight, multiple
birth, or bottle fed). Among the ex-
cluded infants, the proportions of bed
sharers were no different for the first
2 time points but were significantly
greater for the remaining 3 time points.

Figure 1 shows the proportions of par-
ents at each postnatal age who re-
ported regularly sharing beds with
their infants or young children. The
proportions increased from 12% at 0
to 2 months, peaking at 22% at 30 to 33
months. This cross-sectional approach
also revealed, however, that the bed
sharers represented very different
groups at different time points; only
one-third of families who shared beds
at 6 to 8 months shared beds at 0 to 2
months, and less than one-half of fam-
ilies who shared beds at 17 to 20
months were sharing beds at either of
the earlier time points. This difference
in group characteristics between time
points was further demonstrated in
examinations of socioeconomic mark-
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FIGURE 1

Proportions of the population usually sharing beds at various time points, with identification of those

who had never shared beds previously.
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FIGURE 2

Latent class analysis of bed-sharing prevalence over time, using 5 time points and 4 latent classes. The
4 latent classes depicted here included a group that shared beds rarely (class 1;65.5%), a group that
shared beds for most of the time periods (class 4;6.1%), a group that shared beds generally in infancy
(class 2; 13.2%), and a group that shared beds in later childhood (class 3; 15.2%).

ers. At 0 to 2 months, 29% of the bed-
sharing mothers (251 of 872 mothers)
were educated to degree level, com-
pared with 14% of mothers (888 of
6464 mothers) who did not share beds
(P < .0001). However, this difference
was not significant at 6 to 8 months
(17% vs 15%; P = .17) and was signifi-
cant inthe opposite direction at 17 to
20 months (11% vs 16%; P < .0001).
This discrepancy in maternal educa-
tion persisted for later time points,
and the overall pattern was also ob-
served for other socioeconomic
markers. Although significant pro-
portions of mothers reported shar-
ing beds regularly at each age, the
cross-sectional data suggested that
the characteristics of the groups
changed over time.

e1122 BLAIR et a|

The best-fitting model, as deter-
mined by using latent class analysis,
is shown in Fig 2. This model had the
lowest value of the Bayesian informa-
tion criterion, had reasonable entropy
(entropy = 0.73), and was the best-
fitting model on the basis of the boot-
strap likelihood ratio test (P = .34,
compared with a 5-class model). Four
mutually exclusive infant groups
were identified over 5 time periods,
broadly described as those who
rarely shared beds (nonsharers
[66%]), those who mainly shared
beds in the first year (early bed shar-
ers [13%]), those who mainly shared
beds after the first year (late bed
sharers [15%]), and those who
shared beds throughout the 4 years
(constant bed sharers [6%]).

Table 2 shows the background charac-
teristics associated with the different
latent classes. This univariate compar-
ison suggests that a slight excess of
male infants shared beds across the
different latent classes. Bed sharing
was significantly more common
among the nonwhite ethnic groups,
particularly for the group that shared
beds throughout the first 4 years.
There were weak but significant asso-
ciations for larger families and term
infants among those who constantly
shared beds but not among the other
bed-sharing groups. There was no sig-
nificant association between bed shar-
ing and low birth weight. Confirming
the findings from our cross-sectional
analysis, there were no significant as-
sociations between bed sharing and
maternal education or social class
among those who constantly shared
beds, but there were significant differ-
ences between those who shared beds
only in infancy (who tended to be less
deprived) and those who shared beds
later (who tended to be more de-
prived). This may explain, to some ex-
tent, the association with young
mothers and those who smoked,
which did not seem to be as marked
among mothers who shared beds
early.

Figure 3 reveals the relationship be-
tween breastfeeding duration up to 15
months and the different latent
classes. The prevalence of breastfeed-
ing was significantly higher among
those who shared beds constantly or
shared beds early, compared with
those who did not share beds. In the
group that shared beds early, the rate
of decrease in breastfeeding preva-
lence accelerated at the age when bed
sharing was decreasing. In the group
that shared beds later, however, the
rate of decrease in breastfeeding prev-
alence slowed at the age when bed
sharing increased, which suggests a
2-way temporal relationship between
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TABLE 2 Background Characteristics Potentially Associated With Bed-Sharing Groups in Univariate Analyses

Later Bed Sharers Constant Bed Sharers All Bed Sharers Combined

Nonsharers Early Bed Sharers

Characteristic

P

OR (95% CI)

P Proportion,

(95% Cl)

Proportion,  OR

P

OR (95% Cl)

Proportion,

P

Reference Proportion,  OR (95% Cl)

Proportion,

%

%

%

%
53.7
47

Group

%

<.001
<.001
<.001
.52
89
1
046
3

1.20
2.30
1.53
0.95
0.98
0.92
0.87
1.35
1.75
0.63
1.19

7
5.2
4

7
39.0
14.4
9

7
1.2
8.6

<.001
02
18

<.001

1.34
4.42
218
0.66
1.15
0.87
0.97
1.43
247
0.27
1.37

5
8.8
5
3
79
5

7
37.6
15.8
52.1

00
00
1
42
80
<.001
<.001
<.001
<.001

47
09
04
0.77
0.61
1.44
1.86
0.87
1.27

3
9
5
6.0
1.7

10.

16

04
<.001
1

47

1.15
2.07
1.29
0.92
0.82
1.17
1.20
1.18
1.29
0.50
1.01

5.4
8
3.1
448
18.8
3.4
49
1.0
446

3.4
9
44.3

OR indicates odds ratio; Cl, confidence interval.

a|ncluding study subject.

23
3.7

16.2
2

Maternal education (degree/level)

Young mother (<21 y)b

No partner
Maternal smoking (ever smoked)®©

Male

Nonwhite

>3 children?

Preterm (=37 wk)

Low birth weight (<2500 g)
Maternal social class | or |l
Multiple birth
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b No significant difference among older mothers (>35y of age).

¢ Mothers who smoked or had a history of smoking.

bed sharing and breastfeeding in
these groups.

The relationship between bed shar-
ing and breastfeeding was tested in
a multivariate logistic regression
model with breastfeeding at 12
months as the outcome variable (Ta-
ble 3). At 12 months, 11% of all infants
were still breastfeeding, but propor-
tions differed significantly among the
latent classes (9% for nonsharers,
14% for late bed sharers, 19% for early
bed sharers, and 34% for the smaller
group that shared beds constantly)
(Fig 3). Older maternal age, larger
families, and higher maternal educa-
tional levels remained significant
predictors in the model, as did ma-
ternal social class when added. For
all of the bed-sharing latent classes,
the relationship with breastfeeding
remained significant after control-
ling for potential confounders and
was twice as strong in the group that
shared beds throughout the period,
compared with the groups that
shared beds early or later. A repeat
of the latent class analysis and re-
gression modeling with the larger
data set yielded similar results (data
not shown).

DISGUSSION

Overall Findings

A longitudinal, population-based anal-
ysis of parent-infant bed-sharing
data into early childhood suggested
that there were different patterns of
bed sharing over time and these dis-
tinct groups had different socioeco-
nomic characteristics that would
be difficult to identify by using a
cross-sectional analysis. All of the
bed-sharing groups had some char-
acteristics in common, however, in-
cluding a slight male preponder-
ance, nonwhite ethnicity, and a
strong association with breastfeed-
ing duration.
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FIGURE 3

Breastfeeding duration over the first 15 months among the latent class groups. The highest preva-
lence of breastfeeding at all time points was among those who shared beds constantly, followed by
those who shared beds mainly in infancy. The prevalence of breastfeeding for the group that shared
beds later in childhood was initially the lowest of all groups but improved and overtook the rate forthe
non—bed-sharing group after 6 months.

TABLE 5 Multivariate Logistic Regression Model of Breastfeeding at 12 Months

Multivariate 0dds Ratio P
(95% Confidence Interval)

Variable

Bed sharing (latent class)

Late 1.69 (1.35-2.10) <.001

Early 2.33 (1.87-2.89) <.001

Constant 5.21 (4.06-6.68) <.001
Maternal education (degree/level) 2.88 (2.40-3.45) <.001
>3 childrena 1.86 (1.37-2.52) <.001
Maternal age

>35y 2.32 (1.83-2.93) <.001

<21y 0.50 (0.24—1.06) .07
Multiple birth (twins) 0.44 (0.17-1.12) 09
Nonwhite 1.18 (0.79-1.76) 42
Low birth weight (<2500 g) 0.81(0.48-1.39) 45
Gestational age of =37 wk 0.90 (0.66—1.22) .50
Male 0.96 (0.82—-1.13) .65
No partner 1.00 (0.65—1.55) .99

The multivariate logistic regression model included 6826 (91.7%) of 7447 subjects with data for all 5 time points. One
variable (maternal social class | or Il) had >5% missing values; when added to the model, this was significant (odds ratio:
1.67 [95% confidence interval: 1.37-2.02]; P << .001).

2 Including study subject.

Strengths and Limitations the size of this study and its generaliz-

One of the advantages of latent class ability, because it is population based.

analysis is that the groups can be de-
termined through the modeling pro-
cess, rather than being forced into
predefined categories. Patterns that
would not be evident in a cross-
sectional approach can be observed,
which gives us better insight into
grouped behavior. Other strengths are

el124 BLAIR et a|

Limitations include the necessary
trade-off between having a larger
number of observational time points
(which allows a potentially larger
number of latent classes) and the inev-
itable effect in a longitudinal study
that, when more time points are used
(ie, longer periods of data collection),

fewer subjects provide data at all time
points. In almost all longitudinal stud-
ies, drop-out rates are highest for
the socioeconomically most-deprived
groups; therefore, use of larger num-
bers oftime points may involve the risk
of skewing the data toward less-
deprived groups. However, the Avon
Longitudinal Study of Parents and Chil-
dren was of sufficient size that, al-
though some of the individuals of the
vulnerable groups were lost through
this attrition, enough families remained
in the study for differentiation between
even relatively small social groupings. To
test the validity of the groups identified
in the subset of 7447 individuals with
data for all 5 time points, the analysis
was repeated by using the larger data
set with more gaps in the data at each
time point; the patterns of the latent
classes were similar in shape and size,
and the 3 bed-sharing groups all re-
mained significant predictors of breast-
feeding at 12 months in the regression
model.

To attempt to understand and to inter-
pret the potential characteristics as-
sociated with bed sharing, we opted to
dichotomize the variables, although
there might be some loss of sensitivity
in categorizing the data in this way.
Our use of data on “usual” bed-sharing
practices means that information on in-
traindividual variations in practice on
different nights of the week or at differ-
ent times of the night cannot be exam-
ined, and these variations may account
in part for the relatively low entropy lev-
els in the latent class models. Similarly,
we collected data on breastfeeding dura-
tion but did not take into account exclu-
sivity or other modes of feeding.

Characteristics of Bed Sharing

Approximately one-third of English
parents share beds with their infants
or children on a regular basis, some
just during the infancy period, some
when the child is somewhat older, and
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~6% from birth until the child reaches
school age. Previous findings that bed
sharing is significantly more common
among nonwhite communities in the
United Kingdom?” and is more common
among boys' are confirmed and ex-
tended, in that these characteristics
apply regardless of the age of the
child. Similarly, bed sharing is slightly
more common among larger families,
younger mothers, and single mothers.
Bed-sharing during the early months
also is less common among families
with preterm or low birth weight in-
fants, twins, or triplets.

Bed Sharing and Social Patterning

Previously, we have demonstrated that
infant bed sharing is a relatively com-
mon practice in England and is not re-
lated to social class.! However, the
cross-sectional approach used previ-
ously obscured significant differences
in how families share beds over time
that were identified by using a longitu-
dinal approach. Compared with moth-
ers who did not share beds routinely,
mothers who shared beds predomi-
nantly during infancy were slightly bet-
ter educated and less deprived. The op-
posite was true of mothers who
shared beds after the infancy period,
although we do not know the extent to
which this was the choice of the parent
or the increasingly mobile child. Moth-
ers who did not share bed routinely at
any time in the first 4 years were not
significantly different with respect to
socioeconomic or educational charac-
teristics from the mothers who shared
beds consistently, although a signifi-
cantly larger proportion of smokers
was found in the latter group.
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Bed Sharing and Breastfeeding

Ininvestigations of the relationship be-
tween breastfeeding and bed sharing,
it is difficult to be precise about the
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