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AbstrAct
Background: Sleep problems in infants negatively 
affect quality of life and mental health of both babies 
and parents. Appropriate guidance for parents can 
assist in prevention. We assessed whether a preventive 
behavioral plan, emphasizing dissociation of feeding 
from sleep, can encourage independent sleep induction 
in newborns, enable uninterrupted sleep and reduce 
maternal depression. 

Methods: Sixty-one mothers were recruited up to one 
month postpartum. Thirty-two were selected randomly to 
receive preventive sleep guidance. Twenty-nine served as 
controls. Mothers kept daily records of their infants’ sleep 
up to 3 months postpartum. At endpoint participants 
filled out the Edinburgh Postnatal Depression Scale. 

Results: There were less night awakenings among the 
intervention group (1.25 vs. 3.58; p<0.05). These mothers 
reported significantly less tiredness and lower stress 
levels and had a trend towards less symptoms of 
depression. 

Conclusions: We suggest that preventive sleep behavioral 
guidance can be effective in sleep consolidation of infants 
and reduction of fatigue and stress among mothers. 
Our results call for more studies on early intervention 
programs as a means to reduce the impact of continuous 
sleep deprivation.
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IntroductIon 
About 30% of children under five years old suffer from 
behavioral sleep problems: a need for prolonged presence 
of parents while falling asleep, waking up crying during 
the night, difficulty to wean from nocturnal feeding and 
a tendency to move into the parents’ bed (1-3). While 
this situation affects the parents’ sleep and their ability to 
function under sleep deprivation, the children themselves 
are the ones who suffer the most. Deep and continuous 
sleep is essential for normal physiology and develop-
ment (3-8). Emotional ramifications of intermittent sleep 
include continuous frustration and suffering. Waking 
up at night is frequently accompanied by crying, as the 
child has awakened but is unable to fall asleep without 
assistance (1, 2). Sleep disorders in infants can disturb 
the sleep of their parents and by this it can negatively 
affect their health and quality of life. Research clearly 
demonstrates that the lack of sleep has a negative effect 
on functioning, homeostasis, memory, decision-making 
and psycho-motoric skills in general and specifically 
among postnatal women (5, 6, 9). There is also a direct 
link between lack of sleep among both infants and par-
ents and the development of obesity, cardio-vascular 
illnesses, metabolism disorders and life expectancy (8). 
Sleep deficiency was found to negatively affect the quality 
of life and lead to moodiness, difficulties in adjusting 
to parenthood, strains on the couple’s relationship and 
parental fatigue and depression (3, 4, 10, 11).

Infants’ sleep problems contribute to postnatal depression 
among mothers, with a prevalence of 13% (12-14). In a large-
scale study (4), researchers found a high correlation between 
elevated levels (>13) of postnatal depression as measured 
by the Edinburgh Postnatal Depression Scale (EPDS) (15), 
and lower sleep quality as measured by Pittsburgh Sleep 
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Quality Index (PSQI). This study established a link between 
infants’ sleep patterns and the emergence of new depression 
symptoms among mothers. As a result, researchers called 
to provide preventive support to reduce the harm caused 
by disrupted sleep in the postnatal period.

Parental care requires identifying the physical and 
emotional needs of the infant including: sleeping, eating, 
affection, etc. However, parents tend to attribute fussiness 
and restlessness to hunger and automatically feed the 
infant while overlooking the possibility of tiredness or 
other needs. This response cycle may create an irregu-
lar eating-sleeping routine, which includes fragmented 
sleep pattern and recurrent feedings. When a state of 
sleep is achieved by the parents feeding the baby, they 
usually return the sleeping child to the crib, thus creat-
ing a change in the infant’s surrounding. This change in 
sleep surrounding may explain the fragmented sleep, 
accompanied by distress and crying when infants face the 
absence of their parents upon arousing (16, 17). With time, 
infants develop a strong dependency on the parent to get 
assistance to sleep, while the parent increasingly relies 
on these practices. Creating a routine, which includes 
placing the infant in his/her bed and encouraging him/
her to fall asleep independently, is recommended. During 
the baby’s first weeks, there should be a clear separation 
between eating and sleeping (17, 18). An intervention 
study assessed the value of behavioral methods in encour-
aging children to fall asleep independently (3, 19). The 
project also assessed the effect of these methods on the 
behavior of toddlers and their emotional self-esteem. 
After two weeks of implementing the independent bed-
time method participants exhibited an improvement 
in all sleep measures as well as in many behavioral and 
psychological indicators. The American Academy of Sleep 
Medicine also published similar results (20).

The most effective approach to cope with behavioral 
sleeping habits is to prevent them. This study is unique 
since it does not focus on treating existing sleeping prob-
lems. Instead, it examines the contribution of a novel 
method of training to prevent association of feeding and 
sleeping. Our aim was to assess this method’s value in 
reducing sleep disorders among infants and to evaluate 
its ability to reduce maternal depression and stress. 

PAtIents And Methods
PArtIcIPAnts
Healthy women during the first month following nor-
mal delivery. The enrollment was in the maternity ward 

at Hadassah University Medical Center, Ein Kerem, 
Jerusalem. 

InclusIon crIterIA
Women >18 years old, following vaginal birth or 
Caesarean section, who gave written informed consent 
to participate in the study. 

exclusIon crIterIA 
1. A neurological, developmental or physical disorder 

in the newborn.
2. A premature baby, <35 weeks, according to the last 

period date of the mother.
3. Diagnosis of a psychiatric illness or a personality dis-

order in the mother. 
4. Mothers under the age of 18. 

The research protocol was approved by the Hadassah 
University Medical Center Review Board.

Recruiting procedure included providing study infor-
mation leaflet and signing an informed consent form.

Procedure
A serial enrollment procedure was executed by a physician 
(MFL). There were no refusals (0/61). Upon enrollment the 
participants were asked to fill out a personal detail form 
and a medical questionnaire including questions about 
current and past psychiatric diagnoses and treatment. They 
were provided with sleep diaries, which match the gold 
standard of polysomnography (PSG) (19). All participants 
were asked to fill in sleep diaries during the first 12 weeks 
after birth. After enrollment, mothers were randomly 
divided into two groups. The groups were allocated by 
using the excel randomization tool. Participants’ personal 
details were decoded and kept apart from the physician 
who scored the clinical questionnaires. The interven-
tion group included 32 women and the control group 
included 29 women who were treated as usual. Sample 
size was determined in order to allow significant results 
using T test analysis. The intervention group participants 
received sleep guidance based on the study rationale (see 
below) between 0-6 weeks after delivery. Both interven-
tion and control groups were scheduled for a follow up 
visit 12 weeks after birth. During the first meeting with 
the intervention group, mothers received preventive sleep 
guiding. All mothers were given the option of a daily 
consultation with the research team through email, which 
was designated solely for this purpose. After 12 weeks, 
mothers filled out the Edinburgh Postnatal Depression 
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Scale (EPDS) to identify postnatal depression symptoms. 
Participants were also contacted by phone to establish the 
results of the sleeping diaries and sleeping habits. All the 
women who reported depression symptoms were referred 
to psychiatric evaluation and treatment. None of them had 
suicidal ideations or plans.

InterventIon
The intervention we implemented was based on behav-
ioral sleep training which relies on encouraging the 
babies to fall asleep without or with minimum parental 
assistance. Such behavioral treatment was shown effec-
tive in prior research for treating existing sleep problems 
during infancy and is considered the gold standard of 
treatment (20-22). These behavioral techniques include 
preventing putting the baby to sleep using feeding and 
other soothing methods. In accordance, we encouraged 
parents to dissociate feeding from sleeping and other 
behaviors (e.g., rocking movements) so that the babies 
will have the opportunity to continue being able to fall 
asleep independently. 

study Protocol
Guidance was delivered to small groups (<10 mothers) 
in a workshop format. The information was given both 
orally and in written form that was handed out and sent 
by email. The guidance workshop began with an expla-
nation of the method of disassociation between feeding 
and sleeping, and particularly the need to acquire habits 
that encourage age appropriate independence. There was 
also emphasis on the importance of balancing both infant 
and the parents’ needs, and the significance of creating an 
evening routine. Parents were told that the routine should 
include feeding, bathing and putting the baby awake in his/
her bed, in this exact order. In a case of crying the parents 
were instructed to provide support and encouragement 
for the baby by gently patting the baby in an intermittent 
pattern. This included some 30 sec. of patting and a break 
of 1-2 minutes, as long as it takes for the baby to calm 
down but not until he/she falls asleep. In addition, the 
parents were instructed to dissociate feeding from sleep 
by actively waking the baby up after every feeding and 
encouraging independent falling asleep.

stAtIstIcAl AnAlysIs 
T test for independent and unpaired samples was used 
to compare demographic and clinical variables, sleep 
patterns and EPDS scale scores between groups. Power 
analysis has shown that a sample of 29 women in each 

group has a power of 80% to detect a difference of 3.4 
points in the EPDS scale score with a significance level 
of 0.05. Previous studies found an average of 6.4 with an 
SD of 4.6 points of this score in post-partum women. 
No data were available to calculate sample size needed 
to show difference in sleep patterns after training. All the 
mothers in the intervention group were included in the 
statistical analysis. They were asked if they implemented 
the method; 5/32 reported that they decided not to use 
the intervention tools we suggested, and that their babies 
did not fall asleep independently by the age of 12 weeks. 
Our assumption was that although they reported lack 
of cooperation, they did receive the intervention and 
therefore ought to be included in the statistical analysis.

results
Recruitment of participants lasted 12 month and the 
period of follow up for each participant was 12 weeks after 
enrollment. No significant differences in demographic and 
clinical variables were found between the groups. There 
was a trend for a higher number of pregnancies and births 
among the control group (p=0.055), meaning that mothers 
in the control group were more experienced parents (Table 
1). We did not observe any differences in response rate 
to the sleep log, questionnaires, and interview between 
the intervention group and the control group, which was 
very high in both (95% in the intervention group and 90% 
in the control group p>0.05). Most of the participants in 
the intervention group expressed their satisfaction from 
the training and the tools they were provided (95%). In 
addition, according to the researchers’ impression, mothers 
in both groups sought to share their common difficulties 
and dilemmas. They were interested in consultation over 
creating sleeping habits as well as feeding and coping with 
the birth and its effect on multiple areas of life.

Table 1. Demographic and Clinical Data

 Study group 
(n=32)a

Control group 
(n=29)a

Statistical 
significance

Age 31.8±3.4 32.7± 5.5 NS

Years of school 17.7± 2.3 16.8± 2.3 NS

Pregnancy number 1.9± 1.2 2.7± 2.0 0.055

Birth 1.7± 0.9 2.5± 1.8 NS

Weight (kg) 3.335± 469.0 3.149± 435.0 NS

Week of birth 39.2± 0.9 39± 1.8 NS

Apgar 1 9.28± 1.2 9.24± 0.8 NS

Apgar 2 9.94± 0.2 9.86± 0.4 NS
amean±SD, NS=non significant 
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All infants of mothers in the intervention group who 
chose to implement the learned method (27/32) could 
fall asleep independently at the average age of 12 weeks, 
according to their mothers’ report. This was in contrast 
with none (0/29) in the control group, who reported that 
the babies fell asleep only after feeding, rocking, carriage 
or holding the infant. Mothers in the intervention group 
reported that they had fewer night awakenings at the 
end of the research period compared to control moth-
ers (1.25 versus 3.58, p<0.05) (Table 2). They reported 
fewer instances of fatigue and lower stress levels (5.28 
versus 7.79 and 5.13 versus 7.21 respectively, in a scale 
of 1-10, p<0.05). There were also fewer symptoms of 
depression among women who underwent training, 
although this difference did not reach statistical signifi-
cance (EPDS score of 4 versus 6.08 p=0.08). Precluding 
from analysis the mothers in the intervention group who 
did not implement the technique taught (n=5) made 
these results become significant (EPDS score of 3.15 
versus 6.08 p=0.013). EPDS scores matching clinical 
depression (EPDS>9) were found among three women 
in the intervention group in comparison with six in the 
control group (p<0.1). No significant differences were 
found among the two groups in regard to the infants’ 
sleeping period: an average of about 10.0 hours per night 
and 4.70 hours per day among the intervention group, 
in comparison with 10.53 night sleeping hours and 3.18 
daily sleeping hours for the control group. 

dIscussIon
In this study, we offered early preventive guidance to 
mothers on how to create the optimal conditions for 

independent sleep habits in newborns. Our results show 
that the sleep of the infants in the intervention group was 
significantly more consolidated than in the control group 
at 12 weeks of age. Mothers who received the preventive 
guidance were significantly less stressed and fatigued. 
The level of maternal depression in this group was lower, 
but this was not statistically significant, probably because 
of the small sample size and our conservative use of the 
intent to treat analysis design. The only difference in 
baseline parameters between the study groups was that 
the control group included infants with higher birth 
order. Despite that, their mothers who were expected to 
be more experienced, had worse outcome at 12 weeks 
postpartum than mothers who received the preventive 
guidance. This suggests that our program can be useful 
not only for mothers with a first-born infant.

We chose to implement our intervention as a preventive 
method that could assist babies to fall asleep without or 
with minimum parental assistance. Newborns are able 
to fall asleep spontaneously. However, by the age of 12 
weeks most infants get used to their parents’ assistance 
and actually lose their natural sleeping habits. Gradually, 
many infants will regain their self-soothing, but unfortu-
nately 30% of children under five years and even a larger 
percent suffer from behavioral sleep at earlier age (1, 3, 
22). Accordingly, we were not surprised by the fact that 
none of the control group babies were able to fall asleep 
independently. We did expect that infants in the interven-
tion group would be able to fall asleep independently, as 
their parents were guided to avoid establishing reliance 
on feeding or other soothing methods.

One of the interesting findings in this study was that 
the difference in the sleep patterns between the two 
groups was in the number of awakenings and the abil-
ity to fall asleep independently, but that no difference 
was found in the total sleep time. We assume that the 
explanation to this is possibly due to the fact that sleeping 
hours were reported via the sleep diaries, which do not 
calculate the time when the baby or parent were awake 
during the night, i.e., the description of the total sleeping 
time is from the time of going to sleep until getting up 
in the morning. Furthermore, even if the baby wakes 
up and goes back to sleep after a short intervention, 
fragmented sleeping creates frustration, fatigue and can 
lead to depression symptoms.

Postpartum depression is a concerning issue that has 
numerous effects on the individual and society and accord-
ingly calls for early intervention, diagnosis and treatment. 
There are various reasons leading to postnatal depression 

Table 2. Research Results

Study group 
(n=32)a

Control group 
(n=29)a

Statistical 
significance

Number of night 
awakenings 1.12± 1.0 3.58± 1.5 <0.001

Total night sleep (hours) 10.53± 1.5 10± 1.6 NS

Number of day naps 3± 0.3 2.92± 0.5 NS

Average nap (1 minutes) 85.5± 32.5 66.7± 24.4 NS

Average nap (2 minutes) 65.7± 20.9 57.1± 22.6 NS

Total day sleep (hours) 4.7± 6.5 3.2± 0.7 NS

Tiredness 5.3± 0.8 7.8± 1.0 <0.001

Stress level 5.1± 1.1 7.2± 0.9 <0.001

EPDS 4± 3.7 6.1± 4.7 0.080
aMean±SD, NS=non significant EPDS= Edinburgh Postnatal 
Depression Scale
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including biological and psychological risk factors (4, 7, 
14, 16, 18). Many parents feel that they are ill-prepared for 
the physical and emotional demands of adjusting to the 
parental role. Most parents are affected by these exhausting 
conditions. The interrupted sleep pattern that features this 
period is known to cause an insufficient sleep quality and 
affects many crucial aspects of functioning.

Sleep disorders are associated with depression and 
are independent of other risk factors. Concurrently, it 
has been shown that among some women, sleep depri-
vation alone is the factor that leads to depression (4, 7, 
9, 23). Additional risk factors related to sleep disorders 
among postnatal mothers include first birth, the use of 
milk supplements, existing sleep problems, a history of 
depression, the birth of a baby boy and early delivery (4). 

Depressed women report higher levels of suffering 
resulting from a lack of sleep (7). However, in compari-
son of the actual sleep duration there is no significant 
difference between women with or without depression. 
Nevertheless, for women with risk factors related to 
depression the impact of sleep deprivation is probably 
critical (4, 7, 14, 24). The link between depression and 
sleep quality is a two-way correlation. In this study 
we demonstrated how a short preventive intervention 
improves the sleep of both babies and mothers, and 
presumably consequently decreases stress, fatigue and 
depressive symptoms. 

It is important to note several limitations of the study. 
First, the limited size of the sample did not allow us to 
demonstrate the possible significance of a moderate size 
of effect on post-partum depression. Also, we recruited 
mothers during their hospitalization in the maternity 
ward. To increase their cooperation with the research 
protocol we decided to rely on self-report medical ques-
tionnaires that are a simple and efficient way to receive 
medical information and are widely used as a screening 
method. We assumed that more extensive interviewing 
will interfere with this sensitive time of natural recovery 
from delivery and will prevent their participation. This 
limits the interpretation of our results concerning the 
reduction of depressive symptoms, as we do not have the 
same measurement of it at baseline. Another limitation 
is the lack of intervention in the control group which 
makes it difficult to show a specific effect of our guidance 
program. We did not include fathers in the study which 
is an obvious limitation. Fathers were offered to attend 
the sleep guidance session in order to include them in 
the process. Only 25% of the fathers were present, thus 
precluding their inclusion in the statistical analysis.

In addition, it is obvious that sleep disorders do not 
exclusively result from the environment and there are 
many other contributing factors which were not assessed, 
for example the infant’s temperament. We also did not 
examine the ability to adjust the method to specific 
parental parameters, such as parental support, prior 
knowledge and abilities. Another important perspective 
that may be adversely affected by the linking between 
awaking and feeding is the healthy feeding habits. The 
early established linkage in the child’s mind between 
waking up – feeling lonesome and then being alleviated 
by the parent’s presence and feeding – causes an unhealthy 
conditioning between feeding and frustration resolution. 
This may have long-term effects on the child’s behavior 
including possible effects on future obesity and metabolic 
syndrome (8). Long-term consequences on the child’s 
health may occur and should be further investigated. 

conclusIon
It is clear that parents and babies suffer from lack of 
sleep. Consequently, society should provide sufficient 
conditions for parents to balance their own health with 
their family’s well-being. Studies show that providing 
assistance to populations at risk can improve their abil-
ity to adjust to this new and challenging situation (3, 
9, 25). We propose that a relatively short preventive 
intervention can lead to significant changes in sleeping 
patterns of both babies and parents and reduce the damage 
caused by fragmented and insufficient sleep. The results 
of this study, if replicated in larger samples, encourage 
the development of early intervention programs, which 
can provide life-changing tools for parents.
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