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Aim: The aim of this study was to assess the relationship between breastfeeding and sleep patterns in infants from Asia-Pacific region.
Methods: Parents of 10 321 infants (0—11 months) from Australia, China, Hong Kong, India, Indonesia, Korea, Japan, Malaysia, New Zealand,
the Philippines, Singapore, Taiwan, Thailand and Vietnam completed an expanded version of the Brief Infant Sleep Questionnaire.

Results: Overall, 4714 (45.72%) were currently being breastfed; 61.3% of those between 0 and 5 months and 36.6% of those between 6 and
11 months. Currently breastfed infants, when compared with not currently breastfed infants, had a significant increase in the number and
duration of night-time wakings and less consolidated sleep. Interestingly, currently breastfed infants less than 6 months also showed longer
duration of daytime sleep and obtained more sleep overall. Of note, of those who were currently breastfed, those infants who were nursed back
to sleep during night, woke up more often at night (2.41 vs. 1.67 times) and had shorter continuous night-time sleep period (5.58 vs. 6.88 h;
P < 0.001). There was no significant difference between breastfeeding and non-breastfeeding infants in the number of night wakings, when
the nursing to sleep variable was controlled for in the analysis of variance.

Conclusion: Breastfeeding is associated with reduced sleep consolidation in infants. This relationship, however, may be moderated by
parenting practices of nursing to sleep and back to sleep during the night. Thus, parents of infants with night waking problems should be
encouraged to limit the association between nursing and falling to sleep, to improve sleep while maintaining breastfeeding.
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What is already known in this topic What this paper adds
1 Breastfeeding is associated with less consolidated nocturnal 1 The relationship between breastfeeding and reduced sleep con-
sleep. solidation is moderated by parenting practices of nursing to
2 Parental behaviours at bedtime and in response to nocturnal sleep and back to sleep during the night.
awakenings impact sleep. 2 Parents who breastfeed are less likely to perceive their child’s
3 Infants who fall sleep independently at bedtime have longer sleep as being problematic
sustained sleep periods. 3 Ininfants less than 6 months of age, total sleep time is greater in

breastfed infants as a result of increased daytime sleep, with no
differences in sleep time in older infants who are breastfed

Background asleep or sleeping through the night.>** There are several factors

that can influence sleep characteristics of infants, including
Sleep-related problems are one of the most prevalent complaints infant characteristics (e.g. sex, prematurity, temperament of the
that parents report to paediatricians'Multiple studies have found baby), parent characteristics (e.g. income, feelings of depression
that between a quarter and a third of children between the ages in mother, mother’s feeling of efficacy), infant—parent interaction
of 6 months and 5 years have difficulties going to bed, falling at bedtime (e.g. lulling the child to sleep/staying until the infant

is asleep, breastfeeding after awakening, rocking the baby to
Correspondence: Dr Mahesh Babu Ramamurthy, Department of Pediat- sleep after awakening) and co-sleeping.>® One sleep-related
rics, UCMI, 5 Lower Kent Ridge Road, National University Hospital, Sin- factor that has received limited attention is breastfeeding.
gapore 119074. Fax: +65 67797486; email: drmaheshbabu@gmail.com The benefits of breastfeeding are myriad. The greatest and
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health and survival of the infant. Rates of diarrhoea, respiratory
tract infections, otitis media and other infections, as well as
deaths due to these diseases, are all lower in breastfed than in
non-breastfed infants.” Furthermore, many studies confirm that
children who are breastfed do better on tests of intellectual and
motor development than children who are not breastfed.®

One area of limited research is the impact of breastfeeding on
the sleeping patterns of infants. In one prospective study of 132
infants (1 month-1 year) in a predominantly Caucasian popu-
lation, infants who were breastfed or were breastfed plus bottle-
fed were found to be more likely to wake at night throughout
the first year. Interestingly, in this study, social class, parity of
the mother and weight gain of the infant were not related to
wakefulness, with feeding method the only factor found to
impact sleep.” Other studies have also found that breastfeeding
is associated with increased night-time awakenings when com-
pared with bottle-fed infants, as well as sleeping in shorter
bouts.'®!" On the other hand, breastfeeding has been found to
be associated with decreases in other sleep problems. For
example, it has been shown that children who were fed breast
milk have significantly fewer symptoms of sleep-disordered
breathing, as indicated by a lower apnoea-hypopnoea index, as
explained by lesser infections in breastfed babies, leading to
lesser adenoidal hypertrophy.'?

To date, the limited studies conducted on the relationship
between breastfeeding and sleep have primarily focused exclu-
sively at night-time awakenings and have been primarily con-
ducted in Caucasian samples. Thus, the purpose of the current
study is to analyse the relationship between current breastfeed-
ing and both sleep patterns and sleep problems in infants in the
Asia-Pacific region (incorporating both Asian and Caucasian
samples).

Method

This study is part of a larger cross-cultural study."

Participants

This study included 4602 primary care givers (mostly mothers)
of infants (birth to 12 months of age), of which 4089 were from
predominantly Asian countries/regions (China, Hong Kong,
India, Indonesia, Japan, South Korea, Malaysia, the Philippines,
Singapore, Taiwan, Thailand and Vietnam) and 513 from pre-
dominantly Caucasian countries (the USA, Canada, the UK,
Australia, New Zealand).

Procedure

All participants completed an expanded version of the Brief
Infant Sleep Questionnaire (BISQ), which is fully described in
the referred article!* The BISQ includes questions about infants’
daytime and night-time sleep patterns, as well as sleep-related
behaviours including sleeping arrangements, bedtime routines
and parents perception of sleep problems. All questionnaires
were completed online, except for Thailand and Vietnam, in
which a paper version was completed face-to-face with a
researcher. In eight countries/regions (Australia, China, India,
Malaysia, Singapore, the Philippines, the UK, the USA), the
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questionnaire was set as a pop-up screen at a popular parenting
website (BabyCenter) and invited parents to complete a sleep
survey for children ages birth to 36 months. All other countries/
regions utilised a free-standing website for the survey. Recruit-
ment in these areas was conducted via email utilising mailing
lists obtained from local marketing firms.

Statistical analyses

The variables of interest in this study were the infant’s bedtime,
number of night wakings, duration of night wakings, duration
of night sleep, numbers of naps, duration of daytime sleep, total
sleep time and sleep latency over 30 min, as well as parents’
perception of bedtime difficulties and overall sleep problems.
Continuous variables were analysed using analysis of variance
with Cohen’s d utilised for effect sizes. Categorical variables
were analysed utilising x> Effect sizes reported for x* analyses
are phi (¢). Because of the large cohort size and the multiple
analyses, findings were considered significant if P < 0.001. Data
were analysed using SAS version 9.2 (SAS Institute Inc., Cary,
NC, USA).

Results

Table 1 presents the total number/percentage of children cur-
rently breastfed by country in infants less than 6 months of age
and infants 6—-12 months. Overall, almost two-thirds of infants
less than 6 months of age are currently breastfed, with a
decrease to 36.6% in those 6-12 months of age, with wide
variability across countries from a low of 27.7% (Hong Kong) to
a high of 82.3% (Vietnam) in the younger infants, and a range
of 5.9 (Hong Kong) to 66.7% (Japan) in older infants. In
both age groups, there are more children who are currently

Table 1 Prevalence of currently breastfeeding

Country Age < 6 months Age > 6 months
n % n %
Australia 308 62.0 352 50.6
China 1304 47.9 1920 27.2
Hong Kong 220 27.7 287 5.9
Indonesia 179 68.2 236 36.0
India 923 71.5 890 54.2
Japan 73 82.2 162 66.7
Korea 116 67.2 236 50.0
Malaysia 239 46.0 250 24.4
New Zealand 205 65.9 270 44.4
Philippines 239 41.0 184 27.2
Singapore 226 54.4 231 35.1
Thailand 153 56.9 182 23.1
Taiwan 180 42.8 257 233
Vietnam 237 82.3 262 64.1
Predominantly Asian 4089 56.1 5097 35.2
Predominantly Caucasian 518 63.5 622 47.9
Entire sample 4602 61.3 5719 36.6
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Table 2 Night-time sleep variables across breastfeeding status for <6 months

Currently breastfeeding Not currently breastfeeding Fory? Effect size
(n=2621) (n=1981)
Bedtime 21.31(1.57) 21.16 (1.58) 10.30% 0.10
Number of wakings 2.28 (1.35) 1.91 (1.40) 80.89** 0.27
Duration of wakings (hours) 0.95 (1.00) 0.80 (0.93) 26.42%* 0.16
Longest sleep (hours) 5.37 (2.58) 6.33 (2.85) 141.20** 0.36
Rise time 6.63 (1.33) 6.63 (1.35) 0.02
Night-time sleep (hours) 8.90 (1.92) 8.92 (1.98) 0.13
Number of naps 3.46 (1.19) 3.19(1.18) 59.81** 0.23
Daytime sleep (hours) 4.82 (2.25) 4.27 (2.10) 71.98** 0.25
Total sleep time (hours) 13.72 (2.87) 13.19 (2.76) 40.08** 0.19
Sleep latency (>30 min) 19.18% 17.01% 3.48
Bedtime difficulty 24.42% 24.33% 0.00
Sleeps well 58.57% 59.72% 0.62
Sleep problem 56.34% 45.75% 50.61** 0.10
*P <0.001; **P < 0.0001. The effect size is based on Cohen’s d.
Table 3 Night-time sleep variables across breastfeeding status for 612 months
Currently breastfeeding Not currently breastfeeding Fory? Effect size
(n=2093) (n=3626)
Bedtime 21.12 (1.43) 21.06 (1.39) 2.35
Number of wakings 2.37 (1.52) 1.72 (1.37) 277.84** 0.46
Duration of wakings (hours) 0.57 (0.73) 0.51 (0.74) 8.33
Longest sleep (hours) 6.09 (2.93) 7.34 (2.90) 246.55%* 0.43
Rise time 6.93 (1.18) 6.83 (1.19) 0.02
Night-time sleep (hours) 9.32 (1.54) 9.34 (1.54) 0.31
Number of naps 2.60 (0.92) 2.49 (0.88) 18.82*%* 0.12
Daytime sleep (hours) 3.18 (1.43) 3.20 (1.48) 0.16
Total sleep time 12.50 (2.02) 12.54 (2.01) 8.58
Sleep latency (>30 min) 14.34% 12.88% 2.42
Bedtime difficulty 21.17% 20.57% 0.28
Sleeps well 53.03% 53.50% 0.11
Sleep problem 50.98% 56.62% 17.02** 0.05

*P <0.001; **P < 0.0001. The effect size is based on Cohen’s d.

breastfeeding in predominantly Caucasian countries than those
in predominantly Asian countries/regions, P < 0.01

Significant differences in sleep patterns and sleep problems
were found comparing those who are currently breastfed to
those who are not currently breastfed. In those below 6 months
of age (see Table 2), infants who are currently breastfed have
significantly more awakenings during the night and of longer
duration. The longest uninterrupted sleep period was also sig-
nificantly shorter in the currently breastfed group. In contrast to
night-time parameters, during the day, infants who are cur-
rently breastfed have a higher number of daytime naps and
significantly longer daytime sleep compared with the non-
breastfed group. In fact, the increase in daytime sleep in this
breastfed group results in more total sleep time (sum of both
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daytime and night-time sleep). Furthermore, sleep problems, as
perceived by the care giver, was lower in the non-breastfed
group.

Sleep differences were also found across breastfeeding status
in 6- to 12-month olds (see Table 3). Currently breastfed in this
age group also demonstrated a significant increase in the
number of night-time awakenings and a decrease in the average
longest uninterrupted sleep compared with the non-breastfed
group. Daytime naps were also significantly longer in the cur-
rently breastfed group. However, in this age group duration of
daytime sleep and total sleep time were not different between
the two groups. Similar to the younger infants, parental percep-
tion of sleep problems was lower in the non-breastfed group;
although, sleep was actually more disrupted.
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To further elucidate the possible mechanism for sleep differ-
ences associated with breastfeeding, breastfeeding back to sleep
was more closely examined, as parental behaviours associated
with falling asleep have been indicated as a primary influence
on sleep disruption in young children. We compared breastfeed-
ing back to sleep with bottle-feeding and no feeding back to
sleep. As seen in Table 4, breastfed infants were more likely to
be solely nursed back to sleep during the night (3623 =76% of
the currently breastfed infants). Infants who are nursed back to
sleep at night (with or without the inclusion of bottle-feeding)
have significantly more night wakings during the night. Infants
who are fed back to sleep have shorter consolidated sleep
periods in comparison with currently breastfed infants who are
not fed back to sleep. However, there were no other consistent
or systematic differences associated only with nursing back to
sleep at night.

Discussion

As indicated by such organisations as the World Health Organi-
zation, exclusive breastfeeding is recommended for the first
6 months, and complementary breastfeeding until at least the
age of 12 months. As noted, breastfeeding results in a myriad of
physical and psychological benefits.*!* The current study inves-
tigated the relationship of sleep to breastfeeding and found that
infants who are currently breastfed had more night wakings
with shorter sleep periods between night wakings, primarily in
those under the age of 6 months.

Sleep disruption associated with breastfeeding has been
observed in other studies as well."! Various reasons have been
cited for this finding, including that infants seem to digest breast
milk more rapidly than formula milk, which could account for
the shorter period of satiety and sleep in breastfed infants.'®
Studies have also shown that by stretching the time before
feeding when the infant awakens, breastfed babies can learn to
sleep longer intervals, suggesting that it was the closer temporal
relationship between demand and response in breastfed babies
that is the cause for frequent awakenings.'”

Despite the widely recognised advantages of human milk for
the young infant, in our study, as well as in other studies, it is
clear that breastfed babies have more fragmented sleep at night.
It is possible that mothers’ need for uninterrupted nights’ sleep
may be promoting early cessation of breastfeeding. In this
context, it is very gratifying to note the result in our study that
within the group of breastfed babies, the subgroup of infants
who were not nursed back to sleep (and likely not nursed to
sleep at bedtime) had significantly less awakenings when com-
pared with infants who were nursed back to sleep. This finding
suggests that breastfeeding per se may not disrupt sleep. Rather,
among the various factors studied, parental behaviours at
bedtime and in response to nocturnal awakening are more
significant. Parent—child bedtime interactions have been
reported as the best predictors of sleep problems in early child-
hood.>!®! 1t is also known that children who learn to fall asleep
on their own at bedtime have longer sustained sleep periods
than those who do not.?*?! Thus, breastfed infants may learn to
associate nursing with falling asleep and therefore require their
mother to feed them before they are able to fall asleep following
night waking.??
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Table 4 Night-time sleep variables for currently breastfeeding infants comparing the use of bottle-feeding and nursing with resume sleep following night wakings

Effect size,

Nursing and bottle-

feeding (n

Nursing only

(n

Bottle-feeding

only (n

No nursing or

partial n?

=348)

3623)

=275)

bottle-feeding
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0.005
0.040
0.010
0.045
0.005
0.006
0.018
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7200
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28.62%*
5.26*

16.23**
73.7%*

§
§
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21.42
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8.62
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21.25
2.42
0.76
5.50
6.80
9.12
3.07
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8
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21.20
2.07
0.95
5.66
6.69
9.02
3.18
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H
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+
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t
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=469)
21.93
1.52
0.65
7.40
6.75
9.21
2.78
3.79
13.01

(n

*P < 0.005; **P < 0.0001. t+§Means with no overlapping letters are significantly different in post hoc Duncan analysis.

Duration of wakings

Longest sleep

Number of wakings
Rise time

Night-time sleep
Number of naps
Daytime sleep

Total sleep time

Bedtime
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Studies have demonstrated that a combination of interven-
tions such as teaching the infant to fall asleep without external
help, reducing or eliminating unnecessary night-time feedings
and forming a stable sleep wake cycle is successful in reducing
night awakening in infants.”’ Another study'’ showed that
breastfeeding need not be associated with night-time awaken-
ings and that breastfed babies can be behaviourally entrained to
sleep through the night. The results of their study suggests that
teaching parents to stretch the time between feedings when the
infant awakens — by providing opportunities for self soothing —
is the most important factor in facilitating to sleep through the
night. It is also clear from that study that breastfed babies adapt
themselves to the long interval in the night without feeds by
taking a large feed in the early morning, hence, parents can be
reassured that the infants intake will not be compromised by
missing a feed.

There were other additional interesting findings in this study.
Firstly, although sleep was more disrupted in infants who were
breastfed, parents were less likely to perceive their child’s sleep
as being problematic. It is unclear what accounts for this dis-
crepancy in parental perception. It may be simply that parents
who breastfeed have an overall more positive view of their child
or it may be that there is a greater expectation that their infant
will wake at night, and thus fragmented sleep is perceived as less
problematic. Another possibility is that nursing during the night
is less disruptive to parents’ sleep than bottle-feeding. This latter
explanation is supported by a study indicating that parents
of infants who are breastfed at 3 months post-partum actually
get 40-45 min more sleep at night compared with non-
breastfeeding mothers.?* These parents also reported fewer sleep
problems than parents of formula-fed infants. Another interest-
ing finding was that in younger infants, total sleep time was
greater in breastfed infants as a result of increased daytime
sleep. In older infants, there were no differences in total sleep
time across breastfeeding status, which indicates that although
sleep may be more fragmented in infants who are breastfed,
there may not be any consequences of sleep deprivation.

A primary strength of our study is in the number of infants
who have been included and the wide representation from
different countries. However, there are limitations, including
being an Internet-based study, hence, the respondents are prob-
ably the more educated class who have access to Internet. Addi-
tional limitations include the cultural differences between
countries, which may lead to differences in perceptions and
reporting of infant sleep problems.”” Overall, the number of
infants who slept in their parent’s bed (50.7%) and the number
of infants who slept in their parents’ room (80.7%) were con-
sistently high in predominantly Asian countries.

Conclusions

Overall, we found that breastfeeding is associated with
increased night-time wakings and decreased sleep consolidation
in infants. However, parental response to nocturnal awakenings
(nursing back to sleep) is highly associated with infants” sleep
consolidation. That is, this relationship between sleep fragmen-
tation and nursing may be moderated by parenting practices of
nursing to sleep and back to sleep during the night. Thus,
parents of infants with night waking problems should be
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encouraged to limit the association between nursing and falling
to sleep, to help decrease sleep issues while maintaining
breastfeeding.
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