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individuals, including babies, “learn” to fall
asleep with certain external environmental
cues.1,8,9 Sleep initiation is repeated several
times during the night, as all individuals
repeatedly awaken for brief periods. How-
ever, these awakenings and returns to sleep
are usually not understood by parents. It has
been suggested that parents can inadvert-
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ABSTRACT

Objective:  To evaluate the effect of a behaviour modification program, taught to parents 
in a single visit to a trained nurse, in improving sleep performance in newborn infants.
Design:  Randomised controlled trial.
Setting and participants:  268 families with normal newborn infants in the community, 
recruited between October 1996 and March 1997 from birth notices published in a South 
Australian daily newspaper.
Intervention:  A 45-minute consultation with a nurse 2–3 weeks after the birth, including 
a tutorial discussion on normal sleep patterns in newborn infants, supported by retained 
written material and, for infants with weight gain < 30 g daily, referral to their usual 
postnatal care provider.
Main outcome measures:  Hours of daytime sleep (0600–1800), night sleep (1800–0600) 
and total sleep per 24 h; and number of daily records with total sleep � 15 h per 24 h, 

sed by 7-day sleep diary at ages 6 and 12 weeks.
lts:  268 families returned at least one sleep diary (137/171 intervention, 131/175 
ol), recording 3273 days. Two intervention infants were referred for low weight gain. 
 sleep time was 15 h or more per 24 h on 62% of recorded days in the intervention 
p, compared with 36% in the control group (P < 0.001). At 6 weeks of age, 
vention infants slept a mean 1.3 h per day more than control infants (95% CI, 0.95–
, comprising a mean 0.5 h more night sleep (95% CI, 0.32–0.69) and 0.8 h more 

daytime sleep (95% CI, 0.56–1.07). At 12 weeks, intervention infants slept a mean 1.2 h 
per day more (95% CI, 0.94–2.14), comprising 0.64 h more night sleep (95% CI, 0.19–0.89) 
and 0.58 h more daytime sleep (95% CI, 0.39–1.03). There was no significant difference in 
crying time between the groups.
Conclusions:  A single consultation supported by written material in the first 3 weeks of 
a child’s life improves sleep performance at 6 weeks of age. This improvement is 
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maintained at 3 months.
p 
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 to 46% of parents report infant

ep problems.1-5 These include
t sleeping through the night,

delay in achieving sleep, and atypical behav-
iour at wakening. These sleep disturbances
may have serious negative consequences,
including postnatal depression, family
breakdown and child abuse.3,6,7 Disturb-
ances may be long-lasting, with one study
finding that, based on parental reports, 41%
of children with sleeping disturbance at 8
months still had difficulties at 3 years.7

Studies of sleep achievement show that all

ently contribute to unwelcome night crying
when they rock, hold, pat or feed their infant
to sleep. The child may learn to re-initiate
sleep repeatedly by signalling (crying) for the
parent to repeat similar behaviours.10

Techniques of resolving sleep problems in
infants and young children that have shown
the best and most persistent results involve
behaviour modification.4,11,12 Given the
widespread nature of the problem and the
potential for serious consequences, prevent-
ing sleep problems may be a superior strat-
egy. Behavioural interventions have a well
reported efficacy in decreasing sleep distur-
bance from the time of birth.5,11-13 Given the
frequency of these problems and their
impact upon family life, a simple interven-
tion available from primary care services
would be of value.

This study evaluated the impact of a
single consultation with a trained registered
nurse recommending proven behaviour-
modification approaches in improving sleep
in newborns.

METHODS

Study population
Families were recruited from birth notifica-
tions published in the Adelaide Advertiser,
the only South Australian daily newspaper,
between October 1996 and March 1997.
Contact details were obtained from the tele-
phone directory.

Parents were contacted by telephone
within 2 weeks of their child’s birth and
invited to participate in a study of sleep
performance in healthy newborns. Those
who agreed to participate were asked about

the baby’s health and medical history. Those
who refused were not formally asked for
their reasons.

Inclusion criteria included delivery at 36–
42 weeks’ gestation, English-speaking
mother, telephone in the home, and the
mother intending to provide full-time care
to her infant for at least the first 12 weeks
after birth. A criterion for exclusion was
admission of the infant to a neonatal inten-
sive care unit for illness within the first 2
weeks after birth.

Parents who agreed to participate were
mailed a consent form.

A sample size of 130 per group was
determined, based on the minimum number
of participants required to detect a predicted
effect of a 30% increase in the proportion of
children achieving 15 hours of sleep per 24
hours with a power of 90%.14 The period of
15 hours was chosen empirically as a refer-
ence point based on clinical experience.
MJA • Volume 182 Number 5 • 7 March 2005 215
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The study was approved by the Human
Ethics Committee of the Adelaide Women’s
and Children’s Hospital.

Randomisation
Participants were randomly assigned to the
control or intervention group once they had
consented, using a blind, block-randomisa-
tion schedule. Blocking ensured that, after
every eight participants were recruited, num-
bers were equal in each group. A specific staff
member was responsible for group allocation.

Intervention
Parents and infants in the control group
received usual care from their health provid-
ers.

Parents in the intervention group were
invited to attend a 45-minute consultation
with a trained research nurse at the

Adelaide Women’s and Children’s Hospital
when their infant was 2–3 weeks old. Both
parents were encouraged to attend. The
consultation included a tutorial discussion
and advice on normal sleep patterns in
newborn infants (summarised in Box 1).
Each family was also given a 50-page book
reinforcing the information.15

To avoid the use of behavioural tech-
niques in children who were hungry, infants
were assessed during the consultation for
general well being and weight gain. If weight
gain was less than about 30 g per day,
parents were advised and encouraged to see
their usual postnatal care provider for defin-
itive guidance.

Assessment
All participants were asked to record a sleep
diary for 7 consecutive days when their

child was aged 6 weeks and again at 12
weeks; recording began on the first day after
the child turned 6 weeks and then 12
weeks. The sleep diary allowed every 10-
minute period over 24 hours to be scored
for the child being asleep, awake, feeding or
crying. Parents recorded data when conven-
ient.

5-year review

For 5-year review, we attempted to contact
all families who had returned at least one
sleep diary. Contact details were obtained
from original research records, the tele-
phone book or national electoral rolls. Fam-
ilies were contacted by telephone or mail
and asked to participate in a follow-up
study. Those consenting were interviewed
by telephone and asked whether they were
currently living together, separated or
divorced.

Statistical analysis
Diary entries were aggregated to provide
sleep and crying totals for daytime (0600 to
1800), night (1800 to 0600) and 24 hours.
Sleep and crying totals from each diary were
dual-entered into the Epi Info statistical
software package.16 Statistical analysis, on a
strict intention-to-treat basis, was performed
for the 6-week and 12-week data separately.
Each analysis contained seven repeated
measurements, one for each 24-hour period
in the week of interest. To compensate for
multiple sampling of the same children, we
used repeated-measures analysis with gener-
alised estimating equations in SAS.17,18

Family socioeconomic status was deter-
mined from postcode using the Socio-
economic Index For Australia.19

RESULTS
We contacted 1001 families; 346 provided
written consent and were randomised (175
to the control group and 171 to the inter-
vention group). Parents who did not wish to
participate were not asked for their reasons,
but many volunteered that they were too
busy with their newborn or not interested.

Flow of participants in the study is shown
in Box 2. All 171 families randomised to the
intervention group attended the consulta-
tion. Two infants were identified with low
weight gain and referred to their usual post-
natal care provider; they continued in the
study.

Of the 346 families randomised, 268
(77%) returned at least one sleep diary (137
intervention, 131 control), and 200 returned

1 Advice about infant sleeping given to parents in the intervention group

Parents were informed that:

• Infant sleep is cyclical, with repeated episodes of arousal within a block of sleep.

• Environmental factors or “cues of sleep” influence transitions to sleep and can be learned, 
altered and relearned.

• Thus, sleep achievement is a “learned” skill.

• Fatigue interferes with the performance of learned skills (ie, sleep achievement), and 
tearfulness in a well-fed neonate may reflect fatigue rather than pain.

• Parent-independent sleep cues are the most useful for developing “independent sleep skills”. 
Parents were encouraged to minimise handling at the time of sleep achievement.

It was recommended that parents focus on:

• Allowing an infant to be in a “parent-independent” position at initial sleep achievement.

• Regarding crying at sleep initiation as being due to tiredness and best handled by minimal 
parental response.

• Leaving a settling infant for a minimum of 5 minutes before responding if the infant is crying; 
this time interval is to be extended by 5 minutes for each additional return visit to the child.

2 Flow of participants in the study of sleep performance

* Excluded because of neonatal intensive care admission.

1001 families contacted

171 intervention 175 control

Returned 12-week diary 109 (64%) 107 (61%)

Statistical analysis 137 (80%) 131 (75%)

5-year review 107 (63%) 99 (57%)

346 randomised• 653 unwilling to participate
• 2 excluded*

Returned 6-week diary 132 (77%) 121 (69%)
216 MJA • Volume 182 Number 5 • 7 March 2005
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both (103 intervention, 97 control). The dia-
ries recorded 3273 24-hour cycles (not all
diaries were completed for all days). No
records had to be discarded because of errors.

Box 3 compares sociodemographic char-
acteristics between the 268 families who
returned diaries and all births in the state of
South Australia in 1997. While there was no
socioeconomic imbalance between the inter-
vention and control groups, the sample as a
whole had a higher proportion of families
from higher socioeconomic groups.

Sleep and crying behaviour
The number of daily records with at least 15
hours of total sleep per 24 hours was com-
pared between the intervention and control
groups (Box 4). A highly significant associa-
tion was found, with at least 15 hours of
sleep achieved on 62% of recorded days in
the intervention group, compared with 36%
in the control group (P < 0.001).

Other sleep outcomes are compared
between the intervention and control groups
in Box 5. The intervention group had greater
mean total hours of sleep, hours of night
sleep and hours of daytime sleep per 24
hours than the control group at both 6 and
12 weeks. The maximum difference occurred
for female infants at 12 weeks for all three
variables, with those in the intervention
group achieving a mean 1.44 hours more
total sleep per 24 hours (95% CI, 1.22–2.93),
0.65 hours more night sleep (95% CI, 0.18–
1.12), and 0.98 hours more daytime sleep
(95% CI, 0.50–1.46) than controls.

Mean hours of crying are also compared
between groups in Box 5. No significant
differences were found.

5-year review
Of the 268 families included in the analysis,
223 (83%) were able to be contacted after 5
years, and 206 consented to follow-up: 107
(52%) of those randomised to the interven-
tion group and 99 (48%) of those ran-
domised to the control group.

Thirteen families (6% of 206) reported
either separation or divorce (six intervention
and seven control families). Four families
(2%) had divorced, and a fifth was about to
complete divorce proceedings (all from the
control group).

DISCUSSION
We found that a single consultation soon after
a child’s birth giving parents advice about
infant sleeping can significantly enhance the
child’s sleep performance. The proportion of
infants achieving a mean of 15 hours’ sleep
per 24 hours was significantly higher in the
intervention group, as were total duration of
sleep, night sleep and daytime sleep per 24
hours. Maximum improvement was 10.1
hours of additional sleep per week for female
infants at 12 weeks.

The consultation also included assess-
ment of the infant’s weight gain and, for
those with low weight gain, advice to par-
ents to consult the usual primary-care pro-
vider. Attention to feeding problems is a

potential confounding factor. However, only
two infants were identified as potentially
underweight and referred as a result, both
continuing in the study.

The improvements in sleep found in our
study were greater than those in two previ-
ous randomised controlled trials of similar
behavioural approaches which were shown
to improve sleep.11,20

The most controversial aspect of behav-
iour modification studies is recommending
that families leave their infants to cry while
“learning” to fall asleep alone. This study
found no differences in mean hours of cry-
ing between the intervention and control
groups.

Several factors increase the applicability
of these results to the general population.
The sample size was large compared with
other, similar studies.11,12 The sample was
chosen from a wide cross-section of socio-
economic strata, and randomisation was
robust.

However, the study had limitations. Par-
ticipants were not a random population sam-
ple. The method of recruitment and
requirement to attend a metropolitan hospi-
tal meant most families were probably resi-
dents of metropolitan or outer metropolitan
areas. Participants were also from higher
socioeconomic groups compared with all
births in the state. The consent rate was
35%, and the dropout rate was high, as
found in a previous, similar study.11 Parents
who refused to participate overwhelmingly
nominated that they were too busy with their
newborn or not interested, which also
reflects the results of a previous study.11

Nevertheless, despite the pressures on fami-
lies in the first 12 weeks after a child’s birth,
77% of families who agreed to participate
returned data requiring detailed record-
keeping, again closely reflecting previous
results.11

Record-keeping was subjective. While
self-reporting is liable to observer error and
recall bias, the use of sleep diaries has been
validated to give comparable results to
objective measurements.21

Five-year review demonstrated a trend
towards lower divorce rates in the interven-

3 Comparison between study groups and all births in South Australia in 1997

Intervention
(n= 137)

Control
(n= 131)

Total
(n= 268)

All births in state
(n= 18 361)

No. females 72 (53%) 65 (50%) 137 (51%) 48.9%

SEIFA disadvantage

Quartile 1 23 (17%) 31 (24%) 54 (20%) 33.1%

Quartile 2 17 (12%) 19 (15%) 36 (13%) 21.9%

Quartile 3 40 (29%) 32 (24%) 72 (27%) 18.3%

Quartile 4 57 (42%) 49 (37%) 106 (40%) 26.7%

SEIFA = Socioeconomic Index For Australia. Higher quartiles correspond to higher socioeconomic groups.

4 Number of daily records with total sleep � 15 h per 24 h compared between groups at 6 and 12 weeks of age 

6 weeks 12 weeks

Intervention
(n= 913)

Control
(n= 836)

Relative risk
(95% CI)*

Intervention
(n= 752)

Control
(n= 745)

Relative risk
(95% CI)*

No. records with total sleep � 15 h per 24 h 599 (65.6%) 318 (38.0%) 1.72 (1.46–2.02) 432 (57.4%) 247 (33.2%) 1.82 (1.44–2.30)

* Relative risk of total sleep � 15 hours for intervention group compared with control group.
MJA • Volume 182 Number 5 • 7 March 2005 217
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tion group. However, as this outcome had
low frequency, these data can not be used to
assume a protective influence in the absence
of larger studies.

Infant sleep problems are common in our
community and are associated with signifi-
cant morbidity. This study demonstrates the
efficacy of advice describing a behavioural
approach to sleep in newborn children. It
offers improvements in sleep which are sig-
nificant, both statistically and practically.
The support is delivered by a nurse at a
single visit. Such an approach is consistent
with present models of general practice and
might offer significant improvements in
sleep for many patients.
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5 Sleep and crying behaviour compared between groups at 6 and 12 weeks of age 

6 weeks 12 weeks

Intervention
(n= 132)

Control
(n= 121)

Difference
(95% CI)*

Intervention
(n= 109)

Control
(n= 107)

Difference
(95% CI)*

Mean sleep time in 24 hours (h)

Total 15.6 14.3 1.30 (0.95 to 1.65) 15.3 14.1 1.21 (0.94 to 2.14)

Night (1800–0600) 8.6 8.1 0.50 (0.32 to 0.69 ) 9.3 8.7 0.64 (0.19 to 0.89)

Daytime (0600–1800) 7.0 6.2 0.80 (0.56 to 1.07) 5.9 5.3 0.58 (0.39 to 1.03)

Mean longest uninterrupted sleep (h)

Night (1800–0600) 4.9 4.8 0.15 (−0.11 to 0.42) 6.8 6.3 0.53 (0.23 to 1.07)

Daytime (0600–1800) 2.7 2.6 0.12 (−0.01 to 0.26) 2.4 2.3 0.10 (0.05 to 0.26)

Mean crying time in 24 hours (h) 1.0 0.9 0.06 (−0.12 to 0.25) 0.6 0.6 0.00 (−0.17 to 0.13)

* Difference = intervention group – control group.
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