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Objective: Our purpose was to determine if babies breastfed at 6 months of age were more likely to wake at night and less likely to sleep alone
than formula-fed babies.

Patients and Methods: Data were drawn from the first wave of The Longitudinal Study of Australian Children, an ongoing, nationally
representative study of the growth and development of Australia’s children. The 4507 participants met the criteria for this study. The measures
examined infant sleep problems as the outcome and breastfeeding at 6 months of age as the exposure in addition to the demographic data,
maternal mental health, infant birthweight and gestational age at delivery.

Results: After adjustment for covariates, reports by mothers of infants that breastfed at 6 months of age suggested infants were 66% more
likely to wake during the night and 72% more likely to report difficulty sleeping alone. However, breastfeeding had a strongly protective effect on
wheezing, coughing, snoring and breathing problems, and it was not associated with restless sleep or problems getting to sleep for the infant.
Conclusions: Breastfeeding was found to be associated with increased night waking and this is consistent with other studies. There are
biological reasons why this might be required to ensure breastfeeding continues to 6 months and beyond. The current low rates of sustained
breastfeeding in many Western countries needs to be reconsidered in relation to parental and public health practices promoting prolonged

nocturnal infant sleep patterns.
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What is already known on this topic

1 In many countries breastfeeding rates at 6 months remain low.

2 Breastfeeding for 6 months or longer is associated with a wide
range of beneficial health outcomes.

3 The association between infant sleep patterns and breastfeed-
ing appears related but requires exploration.

Several areas of research suggest that breastfeeding and infant
sleep patterns are closely related processes.!”® Most studies have
confirmed that breastfed babies are more likely to continue to
wake in the night,*>? and there are a number of physiological
reasons why they need to feed overnight and indeed may need
to do so to ensure ongoing breastfeeding. For example, the
composition of breast milk requires greater frequency of feeds
for infant growth, and the production of breast milk requires
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What this paper adds

1 Breastfeeding at 6 months is associated with infants waking
during the night and having difficulty sleeping alone.

2 Breastfeeding is not associated with infants having difficulty
falling asleep or having restless sleep.

3 Further research into infant sleep patterns and infant sleep inter-
ventions need also to take into account breastfeeding.

frequent stimulation to ensure supply.'® Breastfeeding results in
altered sleep architecture for both mother and infant, and this
pattern of sleep architecture may protect against changes in
maternal sleep patterns in the postpartum.?*

The World Health Organisation, American Academy of Pae-
diatrics and the National Health and Medical Research Council
are unanimous in recommending exclusive breastfeeding
for most infants until 6 months and partial breastfeeding
beyond.''""> More recently, the Surgeon General in the USA has
published a call to action to increase breastfeeding rates in the
USA outlining economic, psychosocial and health benefits for
the nation.'" Breastfeeding has been associated with a wide
range of beneficial heath effects,'*'>'® and the UK-based Infant
Feeding Survey found that the majority of mothers were aware
of the health benefits breastfeeding provides for mothers and
babies.'”

Yet the rate of breastfeeding at 6 months of age continues to
be low across the USA, UK and Australia. In these countries,
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respectively, only 43%,'* 25%'7 and 49%'® are partially breast-
fed at 6 months. The UK Infant Feeding Survey in 2005 found
less than 1% of mothers were exclusively breastfeeding at 6
months of age.!” These current low rates of sustained breast-
feeding need to be considered in relation to parental and public
health practices that promote prolonged nocturnal infant sleep.
Expectations for some are that infants should sleep 8 hours a
night by 6 months of age,'”* and if this is not occurring then a
range of interventions are available to parents. However, few of
the interventions promoted discuss breastfeeding in relation to
sleep expectations for infants.

Given that breastfed infants will need to wake frequently
through the night in order to maintain their own nutritional
requirements as well as continue to maintain mother’s milk
supply, we predicted that mothers breastfeeding at 6 months
would be more likely to report night waking and infants less
willing to sleep alone. However, given the widespread health
benefits of breastfeeding, we also predicted that breastfeeding
would be associated with a range of sleep-related benefits for
the infant including reduced breathing problems and unsettled
behaviours. We were able to test these predictions in a large
normative population cohort and control for a number of
potentially confounding factors.

Patients and Methods
Study design and sample

Data were drawn from the first wave of The Longitudinal Study
of Australian Children (LSAC), an ongoing, nationally repre-
sentative study of the growth and development of Australia’s
children. The sampling design and method have been detailed in
a previous technical paper.?!

LSAC used a two-stage cluster sampling design with Austral-
ian postcodes (stratified by state of residence and urban vs. rural
status) as primary sampling units. Secondary sampling units
were infants born between March 2003 and February 2004,
who were enrolled in the Australian Medicare database. Some
very remote postcodes were excluded from this process.

Random selection of infants within each postcode produced a
cohort aged between 3 and 19 months, with all birth months
represented. Of those selected infants who were able to be
contacted, 5107 took part in the first wave of LSAC in 2004
(64.2% response rate). This sample was generally representative
of all Australian infants, although those with two-parent house-
holds and highly educated parents were over-represented, and
single-parent and non-English speaking families were slightly
under-represented.?!

Procedures

Data were collected from the child’s primary care giver via
face-to-face interview with a trained researcher. The 98.6% of
primary care givers were the child’s mother.?' After each inter-
view, both primary and secondary care givers completed a self-
report questionnaire. The study was approved by the Australian
Institute of Family Studies Ethics Committee, and a parent pro-
vided written informed consent for every participant.
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Inclusion criteria for the current analysis

The sample for this analysis was limited to infants for whom the
primary care giver was the child’s biological mother and who
had complete data for breastfeeding at 6 months of age. The
inclusion criteria was met in 4507 primary care givers and hence
the sample size of this particular study.

Measures
Predictor and outcome variables

Breastfeeding at 6 months. Mothers were asked to indicate
whether the child was still receiving breast milk at 6 months of
age (yes or no). Mothers’ recall of breastfeeding duration has
been shown to be accurate to within a few weeks, especially if
recall is within 12 months.??

Infant sleep problems. Mothers were asked ‘Does your child
have any of these problems on 4 or more nights a week, that is,
more than half the time?’ (yes or no). Problems include: wheez-
ing or coughing, snoring/breathing, getting to sleep, sleeping
alone, waking during the night and restless sleep.

Demographic and other potential
confounding variables

Mothers reported on child’s gender and their age in months.
They also reported on their own age in years, country of birth
(Australia/New Zealand vs. other), marital status (married vs.
other), main language spoken at home (English vs. other),
employment status (full time, part time, on maternity leave,
unemployed or not in labour force), education status (did not
complete high school, completed high school only, completed
tertiary/postgraduate degree) and smoking history (never, past
or current). Social disadvantage was measured using the census-
based Socio-Economic Indexes for Areas.?’ This index of relative
socio-economic disadvantage areas is based on postcode of resi-
dence and has a national mean of 1000 (SD (standard deviation)
100), with higher values indicting a greater neighbourhood
advantage.

Birthweight for age z-score. Birthweight was derived from
Maternal and Child Health Child Health Record key stage
growth data in 67% of cases. In the remaining cases, birth-
weight was based on self-report. A standardised score was cal-
culated and used in analyses.

Maternal mental health. Mental health was assessed using the
Kessler-6 (K6), a validated six-item screening tool to identify
psychological distress, in particular symptoms of anxiety and
depression.?* Bach item is assessed on a five-point (0-4) rating
scale, with higher scores indicating greater distress. Responses to
the six items are summed to give a total score between 0 and 24.
The K6 was a point in time measure in the 3-19 months after
birth.

Number of weeks gestation. Mothers were asked ‘After how
many weeks of pregnancy was child born?” and provided a
numerical response which range from 22 to 42 weeks gestation.
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Statistical analysis

Infant sleeping problems were analysed as binary outcomes (e.g.
wheezing or coughing problem absent as ‘0’ and present as ‘1’).
Comparisons were made on the demographic characteristics
based on two selected sleeping problems, wheezing or coughing
and waking during night by using independent sample #-tests
for continuous and normally distributed data (e.g. age), Mann—
Whitney U-tests for continuous and skewed data (e.g. maternal
health) or chi-square tests for categorical (e.g. marital status).
We used logistic regression models to estimate odds ratio (OR)
for the binary outcome variables, wheezing or coughing,
snoring or breathing, sleeping alone, waking during night and
restless sleep in association with breastfeeding at 6 months. In
order to determine independent associations between breast-
feeding and infant sleep outcomes, after controlling for the
presence of other sleep problems, we ran the first model for
each of the outcome variables adjusted for the remaining
outcome variables. The second model was adjusted for variables
in the first model plus indigenous community, ethnicity, mater-
nal age, marital status, education, smoking status, employment

Breastfeeding and infant sleep

and disadvantage index. The third model was adjusted for
model 2 plus maternal health, and model 4 was adjusted for
model 3 plus gestational age and baby’s birthweight in z-score.
Models are presented as ORs, with 95% confidence intervals
(CIs). Logistic regression analyses were weighted for non-
response and account for unequal probabilities of selection into
the sample. All analyses were performed in SPSS version 18
(SPSS Inc, Chicago, IL, USA).

Results

Participant characteristics including children’s gender, child and
maternal age in relation to absence or presence of wheezing or
coughing and waking during night are shown in Table 1.
Mothers who are Aboriginal or Torres Straight Islanders (4.1%
vs. 12.6%), with less education (16% vs. 28%, less than high
school education), full-time employment (10.9% vs. 14.6%) are
more likely to report their children have wheezing or coughing
problem. Mothers of male children (49.5% vs. 53.6%) and
Australian-born mothers (80.1% vs. 82.5%) are more likely to

Table 1 Participant characteristics by breastfeeding status at 6 months of age (n = 4507)

Characteristic

Wheezing or coughing

Waking during night

No (n = 4293) Yes (n = 214) No (n =2643) Yes (n = 1864)
Child
Age in months, mean (SD) 9.32 (2.18) 9.14 (2.20) 9.42 (2.22) 9.15 (2.10)*
Gender (males), n (%) 2194 (51.1) 114 (53.3) 1308 (49.5) 1000 (53.6)*
Aboriginal/Torres Straight status, n (%) 177 (4.1) 27 (12.6)* 129 (4.9) 75 (4.0)
Maternal
Age in years, mean (SD) 31.11 (5.44) 29.40 (5.78)* 30.86 (5.51) 31.26 (5.40)*
Born in Australia/ New Zealand, n (%) 3473 (80.9) 182 (85.0) 2118 (80.1) 1537 (82.5)*
English as first language, n (%) 3672 (85.5) 180 (84.1) 2227 (84.3) 1625 (87.2)*
Married, n (%) 3167 (73.8) 141 (65.9)* 1955 (74.0) 1353 (72.6)
Education
Did not complete high school, n (%) 685 (16.0) 60 (28.0)* 473 (17.9) 272 (14.6)*
Completed high school only, n (%) 631 (14.7) 34 (15.9) 390 (14.8) 275 (14.8)
Completed tertiary education, n (%) 2977 (69.3) 120 (56.1) 1780 (67.3) 1317 (70.7)
Employment
Employed full-time, n (%) 468 (10.9) 31 (14.6) 284 (10.8) 215 (11.6)
Employed part-time, n (%) 1326 (31.0) 62 (29.1) 815 (30.9) 573 (30.8)
Employed, but on maternity leave, n (%) 362 (8.5) 7 (3.3 206 (7.8) 163 (8.8)
Unemployed and looking for work, n (%) 140 (3.3) 11 (5.2) 97 (3.7) 4 (2.9)
Not in the labour force, n (%) 1988 (46.4) 102 (47.9)* 1236 (46.9) 854 (45.9)
Smoking status
Never smoked 2021 (56.0) 73 (44.0)* 1218 (55.4) 876 (55.5)
Current smoker 749 (20.7) 47 (28.3) 475 (21.6) 321 (20.3)
Past smoker 840 (23.3) 46 (27.7) 504 (22.9) 382 (24.2)
Gestational age, in weeks 39.13 (2.01) 38.82 (2.25)* 39.07 (2.10) 39.18 (1.90)
Baby’s birthweight, z-score —0.038 (1.05) -0.178 (1.83) —0.074 (1.06) —0.003 (1.05)
Disadvantage index (SEIFA), mean (SD) 1009 (60) 1003 (62) 1008 (60) 1010 (61)
Mental health, median (IQR)+ 2 (4) 3 (4)* 2 (4) 3 (4)*

*P < 0.05 for comparison of means by using t-tests, median by using Mann-Whitney U-tests and proportions by using chi-square tests according to the data
types. tMedian (interquartile range (IQR)) for skewed data. +The IQR for the Kessler-6 was 4 with a range of scores from 0 to 24. SEIFA, Socio-Economic

Indexes for Areas.
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Table 2 Logistic regression of breastfeeding at 6 months as a function of infant sleep problems
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Breastfeeding Sleep problems

Absent Present Model 1: OR (95% Cl)*  Model 2: OR (95% Cl)+  Model 3: OR (95% Cl)+  Model 4: OR (95% CI)§

Wheezing or coughing

No 1912 (42.4) 137 (3.0 1.0 (ref) 1.0 (ref) 1.0 1.0

Yes 2381 (52.8)) 77 (1.7)  0.50 (0.38,0.69) 0.60 (0.43, 0.84) 0.62 (0.44, 0.88) 0.65 (0.45, 0.92)
Snoring/breathing

No 1921 (42.5) 134 (3.0 1.0 1.0 1.0 1.0

Yes 2390 (53.0) 68 (1.5)  0.44 (0.32, 0.59) 0.55 (0.38, 0.79) 0.56 (0.39, 0.81) 0.59 (0.41, 0.87)
Getting to sleep

No 1863 (41.3) 186 (4.1) 1.0 1.0 1.0 1.0

Yes 2198 (48.8) 260 (5.8) 0.97 (0.78, 1.21) 0.98 (0.76, 1.27) 0.99 (0.76, 1.28) 0.98 (0.75, 1.27)
Sleeping alone

No 1887 (41.9) 162 (3.6) 1.0 1.0 1.0 1.0

Yes 2134 (47.3) 324 (7.2) 1.68 (1.36, 2.08) 1.66 (1.29, 2.14) 1.73 (1.34, 2.24) 1.72 (1.33, 2.24)
Waking during night

No 1352 (30.0) 697 (15.5) 1.0 1.0 1.0 1.0

Yes 1291 (28.6) 1167 (25.9)  1.81 (1.59, 2.07) 1.67 (1.44, 1.91) 1.68 (1.46, 1.95) 1.66 (1.43, 1.92)
Restless sleep

No 1788 (39.7) 261(5.8) 1.0 1.0 1.0 1.0

Yes 2175 (48.3) 283 (6.3) 0.69 (0.57, 0.84) 0.72 (0.58, 0.90) 0.74 (0.59, 0.93) 0.74 (0.59, 0.93)

*Model 1: Odds ratio (OR) (95% confidence interval (Cl)) adjusted for each of the outcome variables by the rest of the outcome variables. tModel 2: Adjusted
for Model 1 plus indigenous community, ethnicity, maternal age, marital status, education, employment, smoking status. $Model 3: Adjusted for Model 2
plus mental health. §Model 4: Adjusted for Model 3 plus gestational age and baby’s birthweight.

report their children have night waking compared with the
mothers with female children or born overseas. Mothers of
children with wheezing or coughing problem are more likely to
be younger (mean (SD) age 31.11 (5.44) vs. 29.40 (5.78)), but
mothers of children with night waking are more likely to be
older (mean (SD) age 30.86 (5.51) vs. 31.26 (5.40)).

Without adjustment for any confounding variables in logistic
regression models (Table 2), breastfeeding revealed a protective
effect on wheezing or coughing, snoring or breathing and
restless sleep and risk of sleeping alone. After adjustment for
indigenous community, ethnicity, maternal age, smoking status,
marital status, education and employment, breastfeeding still
had a significantly protective effect on wheezing or coughing
(OR (95% CI): 0.6 (0.43, 0.84)), snoring or breathing problem
(OR (95% CI): 0.55 (0.38, 0.79)) and restless sleep (OR (95%
CI): 0.72 (0.58, 0.90)) but significant risk for sleeping alone (OR
(95% CI): 1.66(1.29, 2.14)) and waking during night (OR (95%
CI): 1.67(1.44, 1.91)). Breastfeeding did not show any associa-
tion with getting to sleep. After additional adjustment for mater-
nal mental health (model 3) and baby’s birthweight and
gestational age (model 4) this did not alter the significance of
the previous findings.

Discussion

This study found that breastfeeding at 6 months of age is associ-
ated with increased likelihood of night waking and the infant not
sleeping alone but not for other nocturnal unsettled behaviours.
This was found to be significant after confounding variables such
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as ethnicity; maternal employment, maternal smoking and age
were controlled. This study also found that breastfeeding was
protective for wheezing, coughing, snoring and other breathing
problems. When further adjustment was undertaken for mater-
nal mental health and infant gestational age and birthweight, the
relationship between breastfeeding and infant waking during the
night was reduced but not markedly so. Adjustment for the same
set of covariates showed a slightly stronger relationship between
breastfeeding and not sleeping alone. Overall, this comprehen-
sive set of adjustments shows a robust relationship between
breastfeeding and infant sleep outcomes.

This current finding of increased night waking in breastfed
infants confirms findings in several smaller studies."”®’ One
explanation for the increased night waking in breastfed infants
is that these infants require more frequent feeds necessitating
waking for feeds through the night. Although the number of
night feeds was not measured, this is the most compelling expla-
nation especially given infants woke more frequently at night
but were not more unsettled nor did they have more difficulty
getting off to sleep. Although sleep associations is another expla-
nation, there are other compelling biological reasons why
breastfed infants require night feeds that will be discussed.

Night feeds persist in breastfed infants because of the compo-
sition of breast milk that differs considerably from formula.
Human breast milk is unique in composition and designed to
meet the needs of human infants.?> The milk composition is low
in fat and protein and high in carbohydrate in particular lac-
tose.?>?¢ Other species, for example, lions, whose milk is higher
in fat and protein can feed at 6 h intervals or longer, but human
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milk requires feed intervals of 2—4 h.*> The proteins contained
within breast milk have both antimicrobial and prebiotic activity
and assist with the development of healthy intestinal flora.
Hence, human breast milk not only provides nutrition for the
infant but also facilitates digestion.?” This unique composition
results in breast milk being relatively more digestible for the
infant. The unique nutrient and composition profile result in a
requirement for more frequent feeds to ensure satiety and
optimal growth for the infant.

Night feeds and more frequent waking in the night also per-
sists due to the physiological aspects of the production of breast
milk that relies on a demand-supply feedback system. The
volume of milk produced by the mother is entirely regulated by
infant demand.”'*?® Therefore, if the infant has increased
requirements for milk intake resulting from normal growth, this
requires stimulation through extra feeding to increase the pro-
duction and hence meet the increased demand.!' In a longitu-
dinal, prospective study of infants exclusively breastfed to 6
months of age, the vast majority woke in the night, half the
sample showed a stable number of feeds across the study and a
quarter decreased the interval between feeds around 3-4
months of age.” The median interval for breastfeeding over 24 h
was 4.23 h at 2 weeks of age and 4.47 h at 6 months of age.’
Interference with the demand-supply system through discour-
aging nocturnal feeds or substitution of some breastfeeds for
formula feeds may have a detrimental impact on sustained
breastfeeding through creating problems with supply.?*>°

There are now available numerous interventions designed to
encourage longer durations of infant sleep at night at increas-
ingly younger ages. The expectation among many parents and
professionals alike that infants should sleep through the night
has led to an array of interventions from self-help books to
prescribed sedation, behavioural interventions and residential
programmes that are all aimed at increasing infant sleep
duration.’'** However, within this context, there is a failure to
consider the interaction between infant sleep and breastfeeding.
A recent paper by Henderson, for example, argued that infants
should be capable of sleeping 8 h by 6 months of age.?’ There
was no discussion of breastfeeding or the impact that encour-
aging long nocturnal sleeps may have on sustained breastfeed-
ing rates. Similarly, a systematic review of infant sleep
interventions did not discuss breastfeeding.’! One study of an
infant sleep intervention did report on breastfeeding rates for
the sample.?” Their sample had a breastfeeding rate of 81.8%
prior to the sleep intervention; this then fell to 53.6% at
follow-up following the intervention 16 weeks later.?” As this
study had no control group, it is difficult to know if this was due
to normal attrition from breastfeeding across this time period or
due to the intervention. However, it is interesting to also note
that in this sample the rate of co-sleeping went from 70.1% to
26.1%.% Studies have found a link between co-sleeping and
ongoing breastfeeding."***¢ Public health organisations in Aus-
tralia, such as SIDS and Kids, recommend room sharing but not
bed sharing for mothers and infants.

Breastfeeding is protective against a range of health outcomes
including lower respiratory tract infections (LRTIs) and child-
hood asthma.!'® This study found that breastfeeding was protec-
tive for wheezing, coughing, snoring and other respiratory
symptoms at night. These reported symptoms are consistent
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with sleep-disordered breathing in infants, which has been
associated with a range of medical problems including cardio-
vascular and behavioural disturbance.’”?® Breastfeeding has
previously been shown to be protective for sleep-disordered
breathing.’® The symptoms reported in this study may also rep-
resent a vulnerability to childhood asthma, LRTIs or sleep
apnoea, all of which can have serious health implications for
children.?” In the USA, LRTIs and childhood asthma were iden-
tified as the third and fourth causes of excess deaths as a result
of low breastfeeding rates.*”

Given the large normative population sample, this study was
able to control for factors such as maternal depression, maternal
employment, gestational age at birth and birthweight and other
demographic confounding variables. The limitations of this
study include the lack of clarification of the reason for the night
waking. It would be useful to know if this was for feeding in the
breastfed infants or for other reasons. There is also a lack of
clarity around the extent of breastfeeding (exclusive or partial).
There was no diagnosis available for the reported symptoms of
nocturnal wheezing, snoring, coughing and other breathing
problems. It was not clarified if these symptoms resulted from
sleep-disordered breathing or reflected an increased vulnerabil-
ity of non-breast-fed infants to lower respiratory tract illnesses
and childhood asthma.

Conclusion

Findings from the current study suggest that normal sleep/wake
cycles for infants who are breastfed to 6 months of age will be
associated with frequent night waking. In order to maximise the
health benefits to both mother and infant of breastfeeding,
professionals and parents need to adopt more realistic expecta-
tions of infant sleep patterns informed by the biology of infant
sleep architecture and breast milk production and composition.
Future studies that examine interventions for sleep in infancy
and toddlerhood should systematically report the impact this
may have on breastfeeding rates and duration for these chil-
dren. When investigating sleep concerns in infants and toddlers,
studies should try to define more precisely the specific nature of
the concern (e.g. night waking compared with difficulty getting
to sleep or unsettled sleep) and its relationship to other aspects
of the infant’s routine such as breastfeeding.
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