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Randomised controlled trial of behavioural infant sleep
intervention to improve infant sleep and maternal mood
H Hiscock, M Wake

Abstract
Objective To compare the effect of a behavioural
sleep intervention with written information about
normal sleep on infant sleep problems and maternal
depression.
Design Randomised controlled trial.
Setting Well child clinics, Melbourne, Australia
Participants 156 mothers of infants aged 6-12
months with severe sleep problems according to the
parents.
Main outcome measures Maternal report of infant
sleep problem; scores on Edinburgh postnatal
depression scale at two and four months.
Intervention Discussion on behavioural infant sleep
intervention (controlled crying) delivered over three
consultations.
Results At two months more sleep problems had
resolved in the intervention group than in the control
group (53/76 v 36/76, P=0.005). Overall depression
scores fell further in the intervention group than in
the control group (mean change − 3.7, 95%
confidence interval − 4.7 to − 2.7, v − 2.5, − 1.7 to
− 3.4, P=0.06). For the subgroup of mothers with
depression scores of 10 and over more sleep
problems had resolved in the intervention group than
in the control group (26/33 v 13/33, P=0.001). In this
subgroup depression scores also fell further for
intervention mothers than control mothers at two
months ( − 6.0, − 7.5 to − 4.0, v − 3.7, − 4.9 to − 2.6,
P=0.01) and at four months ( − 6.5, − 7.9 to 5.1 v –4.2,
–5.9 to − 2.5, P=0.04). By four months, changes in
sleep problems and depression scores were similar.
Conclusions Behavioural intervention significantly
reduces infant sleep problems at two but not four
months. Maternal report of symptoms of depression
decreased significantly at two months, and this was
sustained at four months for mothers with high
depression scores.

Introduction
Infant sleep problems and postnatal depression are
common. In Australia 36-46% of parents report a
problem with their infant’s sleep in the second six
months of life,1 2 and 10-15% of mothers experience
postnatal depression in their first year postpartum.3

Infant sleep problems and postnatal depression are
both associated with increased marital stress, family

breakdown, child abuse, child behaviour problems, and
maternal anxiety.3 4 Postnatal depression can adversely
affect a child’s cognitive development.5

Postnatal depression is often undetected in
primary care.6 Even if it is detected, many women are
reluctant to accept the diagnosis and to take
antidepressant drugs.7 Thus there is a large burden of
unmanaged postnatal depression in the community.
Simple strategies to manage factors linked with
depression may decrease this burden. One such factor
is infant sleep problems. Commonly used behavioural
interventions such as controlled crying and systematic
ignoring have been shown to decrease infant sleep
problems in randomised controlled trials and to
decrease maternal report of symptoms of depression
in uncontrolled trials.8 9 However the controlled trials
have suffered from small sample sizes (typically 30 to
90 participants),10–12 short follow up (under seven
weeks), and few or no data about dropout rates.10 12

Uncontrolled trials have used non-validated measures
of postnatal depression8 and small samples derived
from clinical settings.8 9

We carried out a randomised controlled trial to
determine whether a simple behavioural
intervention—controlled crying—would be effective in
reducing both sleep problems in infants and symptoms
of depression in mothers. We used a reliable validated
tool to assess symptoms.

Methods
Participants
This randomised controlled trial was nested within a
larger survey. Between May 1998 and April 1999 all
mothers attending routine screening sessions for
infant hearing at maternal and child health centres in
three local government areas in suburban Melbourne,
Australia, were invited to complete a survey about their
infant’s sleep and their own wellbeing (94% response
rate). About 80% of children attend these free
screening sessions, which are offered to all infants aged
7-9 months. Methods of recruitment and results for
this survey have been reported in detail elsewhere.2 In
summary, 46% of mothers reported a problem with
their infant’s sleep. Infants with a sleep problem were
more likely to sleep in the parent’s bed, be nursed to
sleep, take longer to fall asleep, and wake more often
and for longer periods overnight. Mothers who were
exclusively breast feeding were more likely to report a
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sleep problem than those who were not breast feeding
or those who gave their infant both formula and breast
milk (56% versus 40%). Mothers from lower socioeco-
nomic groups were more likely to report sleep
problems but other infant and sociodemographic fac-
tors did not differ. The presence of an infant sleep
problem remained a strong predictor of high
depression scores, even after adjustment for known
risk factors.

Survey mothers were eligible for the trial if they
reported a problem with their infant’s sleep and at least
one of the following over the preceding two weeks:
waking on more than five nights a week,13 waking more
than three times a night,13 taking more than 30 minutes
to fall asleep,14 or requiring parental presence to fall
asleep.14 We excluded mothers with insufficient English
to complete questionnaires, who were receiving
treatment for postnatal depression, or who reported
thoughts of self harm and infants with a major medical
or developmental problem and those already receiving
help for their sleep problem.

Ethics approval was obtained from the ethics in
human research committee of the Royal Children’s
Hospital, Melbourne, Australia.

Intervention
Mothers in the intervention group attended three pri-
vate consultations, held fortnightly at their local mater-
nal and child health centre. HH, a senior paediatric
trainee with one year’s sleep management experience,
conducted the consultations. Sleep management plans
were tailored towards individual families. As well as
discussing normal sleep cycles, parents were taught
that settling after night waking is a learned behaviour
that can be modified, infants need to be taught to fall
asleep independently, factors reinforcing the sleep
problem can be eliminated with appropriate behav-
ioural interventions (see below), an infant’s cry may be
for more than one reason, and a bedtime routine and
consistent daytime naps are desirable.

The main intervention was controlled crying,
whereby parents responded to their infant’s cry at
increasing time intervals, allowing the infant to fall
asleep by itself.15 A few parents chose “camping out,”
whereby they sat with their infant until the infant fell
asleep and gradually removed their presence over a
period of three weeks. Overnight feeding that contrib-
uted to night waking was managed by reducing over
seven to 10 days the volume of milk given or time
taken to feed. When a dummy was causing problems
(needing a parent to find and replace it), parents
removed it or attached it to the infant’s clothing
overnight.

Mothers in the intervention group also received a
sleep management plan, information about the devel-
opment and management of sleep problems, and the
same information about normal sleep patterns as the
control group. They were asked to maintain daily sleep
diaries until the first follow up questionnaire.

Control group
Mothers in the control group were mailed a single
sheet describing normal sleep patterns in infants aged
6 to 12 months based on Australian normative data.1

This sheet did not include advice on how to manage
infant sleep problems.

Process
Mothers were told that the trial was examining two dif-
ferent ways of managing infant sleep problems to see
which one worked best. After the mothers had signed
consent forms and completed a baseline questionnaire
they were assessed for depression by an independent
research assistant, who defined “depressed” as a score
over 12 and “not depressed” as a score of 12 and
under.16 Mothers were then randomised to the
intervention or control group within two strata
(“depressed” and “not depressed”). Allocation
sequences were pregenerated in block sizes of two to
10.

Masking occurred at three points (randomisation,
data collection, and analysis). Allocation sequences
were concealed from researchers and participants until
allocation was complete, and an independent research
assistant dealt with all contacts regarding data
collection. The principal investigator was blinded to
maternal depression scores throughout the trial
period.

We measured outcomes at two months and four
months after randomisation by mailed questionnaires.
The primary outcomes were maternal report of an
infant sleep problem (yes or no) and symptoms of
depression measured by the Edinburgh postnatal
depression scale.16 Cut off scores of > 12 and >10 have
been validated to detect postnatal depression in clinical
and community samples respectively.16 17

Secondary outcomes included severity of infant
sleep problem, maternal rating of infant tempera-
ment,18 marital satisfaction,19 maternal stress and
coping,20 and limits on daily functioning due to mater-
nal emotional or physical health problems.21 The last
57 mothers to be recruited completed items about
their own quality and quantity of sleep.22 We assessed
maternal satisfaction with and usefulness of the
information on sleep in treating and coping with their
infant’s sleep problem using 9 cm visual analogue
scales designed for the study. We collected data about
helpfulness of the information and strategies provided
and extra help sought during the study. Mothers in the
intervention group rated the frequency and ease of use
of the sleep management strategies.

Analysis
We calculated that we would need a sample of 140
women to have an 80% chance of detecting, at a two
sided 5% significance level, a three point difference
between the two groups in the mean change in the
depression score score, with an assumed SD of 4.823

and a loss to follow up of 30%.
We carried out all analyses on an intention to treat

basis with Stata version 6. We compared categorical
data with ÷2 test and used two sample t tests or Mann-
Whitney U tests for continuous two group compari-
sons. Fewer women than anticipated had scores that
indicated clinical depression (13 in each group) so we
dichotomised depression status at recruitment using
community cut off points (depression score < 10 and
>10) for analyses.

We used multiple regression models controlling for
group allocation and baseline Edinburgh depression
score to assess the impact of seeking additional help on
change in depression scores and factors associated
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with increased depression scores at two and four
months.

Results
Participant flow and follow up
Of the 738 mothers who completed the survey, 232
were eligible to participate and left contact details (fig-
ure) and 155 of these agreed to participate. Eligible
mothers were less likely to participate if their infant
was not their first or if the sleep problem was mild.
Table 1 shows the baseline variables for the
intervention and control groups.

Sleep
At two months more infant sleep problems had
resolved in the intervention group than in the control
group (53/76 v 36/76, P=0.005, table 2) and remaining
sleep problems were less severe in the intervention
group (Mann-Whitney test, z= − 2.46, P=0.01). In the
subgroup of depressed mothers, significantly fewer
infants of mothers in the intervention group had a
sleep problem at two months (26/33 v 13/33, P=0.001,
table 2).

Table 3 shows the sources of extra help sought by
mothers for their infant’s sleep. At two months more
control mothers than intervention mothers had sought
extra help (23/76 (30%) v 9/75 (12%), ÷2=7.54,
P=0.006). Within the control group more mothers who
sought extra help reported that their infant’s sleep
problem had resolved (13/23 (56%) v 23/53 (43%),
÷2=1.11, P=0.30).

Maternal depression
At two months depression scores fell in both groups,
with a slightly greater improvement in the interven-
tion group (table 4). After we controlled for additional
professional services, Edinburgh depression score,
and allocated group with multiple regression the
marginally significant fall in depression scores at two

months for the intervention versus control group

Survey (n=738)

Exclusions:
No contact details (n=68)
Declined to participate (n=65),
  mainly due to mild sleep
  problem (n=33)
Did not meet inclusion criteria
  (n=32)
Did not return baseline
  questionnaire (n=11)

Assessed for eligibility
(n=332)

Treatment group
(n=78)

Control group
(n=78)

2 month follow up
(n=76)

2 month follow up
(n=76)

4 month follow up
(n=75)

4 month follow up
(n=71)

Randomisation

Participant flow chart. All loss to follow up was due to failure to
return questionnaires

Table 1 Demographic characteristics of infants and mothers at
baseline. Figures are numbers of infants and mothers unless
stated otherwise

Variable
Treatment

(n=78)
Control
(n=78)

Infant

Mean (SD) age (months) 8.9 (0.14) 8.6 (0.10)

Boys 42 47

Girls 41 38

Global temperament score:

Much easier/easier than average 25 31

Average 37 28

More/much more difficult 14 16

Cannot say 2 3

Sleep

Waking nights per week:

0-3 2 9

4-6 24 21

7 52 48

Wakings per night:

0-1 17 21

2 27 24

3 21 17

>4 13 15

Child settled by adult 45 38

Sleep problem severity score:

1-2 (mild) 9 13

3-4 (moderate) 32 31

5-7 (severe) 37 33

Mother

Edinburgh depression scale score:

Mean (SD) 9.0 (0.44) 8.8 (0.49)

>10 44 45

Mean (SD) maternal age (years) 34.1 (3.6) 33.3 (5.6)

Maternal sleep quantity:

More than enough/enough 4 6

Not quite enough/not nearly enough 22 21

Maternal sleep quality:

Very good/fairly good 8 8

Fairly bad/very bad 19 22

Stress rating:

No stress 2 5

Little/some 71 70

Much stress 5 3

Limits due to physical health problems:

None 26 24

Few/some 48 47

Many 4 7

Limits due to emotional health problems:

None 40 47

Few/some 35 29

Many 3 2

Demographic

Born in Australia:

Mothers 63 62

Fathers 59 59

English spoken at home 75 77

Marital status:

Single 1 0

Divorced/separated 1 1

Married/cohabiting 76 77

University education:

Mothers 55 49

Fathers 50 55

Maternal employment:

Employed 24 22

Home duties/unemployed 54 56
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became clearly significant (point estimate 1.4, 95%
confidence interval 0.2 to 2.5, P=0.02). By four months
the greater fall in depression score for intervention
mothers was no longer significant, even when we con-
trolled for extra help. For the subgroup of mothers
with initial depression scores >10, scores fell in both
groups with a significantly greater improvement in the
intervention group at two and four months (table 4).
After we controlled for factors found significantly to

alter depression scores in univariate analyses (initial
depression score and group membership) the only
factor which predicted an increase in depression
scores (P < 0.01 at two and four months) was a persist-
ent infant sleep problem.

Secondary outcomes
At two months mothers in the intervention group were
more likely than control mothers to rate their own
sleep quality as “very good” and less likely to rate it as
“very bad” (÷2 =9.93, P=0.02), and they were also more
likely to have “enough” sleep and less likely to have
“not enough” sleep (÷2 =8.11, P=0.04). At two months
this pattern was repeated in the subgroup of depressed
mothers (÷2 =7.58, P=0.06 and ÷2 =5.00, P=0.09 for
group differences in sleep quality and quantity respec-
tively). There were no significant differences in second-
ary outcomes at four months. At two and four months
mothers in the intervention group were as likely to
report “no stress” or “little stress” in their lives as were
mothers in the control group (P=0.37 and P=0.54
respectively).

Mothers in the intervention group were over-
whelmingly more satisfied with the sleep strategies
than control mothers were with the written infor-
mation (median 8.2 v 2.1 out of a possible 9, z=8.82,
P < 0.001). Compared with control mothers, interven-
tion mothers rated the strategies as more useful in both
treating their infant’s sleep problem (median 8.4 v 1.3,
z=9.09, P < 0.001) and coping with it (median 8.2 v 2.0,
z=8.65, P < 0.001). In the intervention group, 49 (65%)
mothers used the strategies “most of the time,” 10
(13%) used them “about half the time,” nine (12%) used
them “all the time,” and seven (10%) “a little of the

Table 2 Number of mothers whose infants’ sleep problems had resolved at two and
four months for whole sample and subgroups according to mother’s Edinburgh
depression score

Resolved at two months Resolved at four months

Intervention Control Pvalue* Intervention Control Pvalue*

Whole sample 53/76 36/76 0.005 48/75 39/71 0.26

By Edinburgh score:

>10 26/33 13/33 0.001 21/32 14/30 0.13

<10 27/43 22/43 0.34 27/43 25/41 0.86

*÷2 test.

Table 3 Numbers of mothers in each group who had sought additional help for their
infant’s sleep at two months

Source Control group (n=76) Intervention group (n=75)

Professional 16 5

General practitioner 6 3

Maternal child health nurse 5 1

Mother-baby unit 5 1

Hospital sleep clinic 0 1

Non-professional 17 9

Books 6 2

Friend 5 2

Family member 3 3

Parent group 3 2

Table 4 Change in Edinburgh depression scale scores between baseline and two and four months for whole sample and by
depression subgroup

Baseline to two months Baseline to four months

No of women Change (95% CI) P* value No of women Change (95% CI) P* value

Whole sample

Intervention 76 −3.7 (4.7 to −2.7) 0.06 75 −3.6 (−4.6 to −2.5) 0.45

Control 76 −2.5 (−3.4 to −1.7) 71 −3.0 (−4.0 to −2.1)

By depression group:

>10:

Intervention 33 −6.0 (−7.5 to −4.0) 0.01 32 −6.5 (−7.9 to −5.1) 0.04

Control 33 −3.7 (−4.9 to −2.6) 30 −4.2 (−5.9 to −2.5)

<10:

Intervention 43 −2.0 (−3.1 to −0.8) 0.70 43 −1.4 (−2.6 to −0.2) 0.36

Control 43 −1.6 (−2.7 to −0.5) 41 −2.1 (−3.2 to −1.1)

*Student’s t test.

Table 5 Helpfulness of strategies and information provided during study. Figures are numbers of mothers

Strategy/information

Intervention group (n=75) Control group (n=71)

Helpful Unhelpful Does not apply Helpful Unhelpful Does not apply

Infant sleep patterns* 73 0 2 36 29 6

Toddler sleep patterns* 59 6 9 32 27 12

Sleep cycles explained 73 0 2 — — —

Talking to someone 71 2 2 — — —

Sleep associations explained 71 2 2 — — —

Controlled crying 68 7 0 — — —

Using a sleep diary 67 7 1 — — —

Putting child to bed awake 57 8 10 — — —

Camping out† 11 7 57 — — —

*Identical for intervention and control groups.
†Used by 17 mothers only.
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time.” Table 5 outlines information and strategies
mothers found helpful.

Discussion
A simple behavioural intervention reduced infant
sleep problems and maternal symptoms of depression
and improved quality and quantity of mothers’ sleep in
the short term (two months). The same intervention
also reduced symptoms of depression at four months
for depressed mothers and reduced the amount of
help sought from other sources. Use of the
intervention did not seem to increase overall stress in a
mother’s life.

Strengths and weaknesses of the study
This is the first randomised controlled trial to examine
the effect of an infant sleep intervention on both infant
sleep and maternal report of depression. Using a vali-
dated measure of postnatal depression in a community
based sample, we achieved more than 90% follow up.
Although only 67% of eligible mothers entered the
study, those who did not participate were more likely to
report only mild sleep problems, suggesting that the
intervention did reach nearly all of those really in need.
However, our results may not be generalisable to
mothers in other socioeconomic groups or those with
severe postnatal depression.

Unavoidably, neither the investigator nor the
mothers in the study were blind to group membership,
which could have led to a bias favouring the interven-
tion. To minimise this, all responses were gathered by
written questionnaires and all contacts regarding data
collection were with an independent blinded research
assistant.

Sleep
The short term effect of the intervention on infant
sleep is similar to that reported in two randomised
controlled trials10 11 and three uncontrolled trials in
hospital (84%24 to 87%8 sleep problems resolved) and
community (83%14) settings. By four months the
greater resolution in the intervention group was no
longer significant. This is similar to six month findings
in a controlled non-randomised study of children aged
4-54 months.25 It could have been due to the natural
tendency for sleep problems to improve with time26 or
to mothers in the intervention group stopping effective
behavioural strategies, or both.8

Maternal depression
At two months, depression scores fell by a mean of 6
points (45%) for the “depressed” mothers in the inter-
vention group. This is identical with findings of a
randomised controlled trial of intensive non-directive
counselling sessions delivered by health visitors to 55
women with postnatal depression, which reduced
median depression scores by 6 points three months
after the intervention.27 A 42% mean reduction in
depression scores was reported in an uncontrolled
study of 40 women with postnatal depression two
months after health visitors taught mothers problem
solving techniques for practical problems encountered
in infant care in up to eight visits that lasted an hour
each.28 One uncontrolled sleep intervention study has
reported a similar reduction in depression scores.9

Within the whole sample, depression scores fell by
a similar amount in both groups at two and four
months. This was partly due to additional help sought
by many mothers in the control group. It may also have
been due to the known spontaneous improvement in
symptoms of depression in mothers over time,27 29 and
as over half (56%) of the women in our study had
depression scores < 10 at the start of the trial, a signifi-
cant fall in their scores was unlikely as they were
already low. Finally, repeated completion of the
depression scale may have reduced scores.

Conclusions
This brief community based sleep intervention
decreased infant sleep problems and symptoms of
maternal depression, particularly for “depressed”
mothers. The intervention reduced the need for other
professional sleep services, was acceptable to mothers,
was of low cost, and was minimally disruptive to fami-
lies in contrast with many current strategies for post-
natal depression. These findings should now be
replicated in a larger study in which the intervention is
offered and implemented by primary healthcare
professionals.
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