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Pregnancy and the postpartum period are recognized as times of vulnerability to mood disorders, including postpartum depression and
psychosis. Recently, changes in sleep physiology and sleep deprivation have been proposed as having roles in perinatal psychiatric disorders. In this article we review what is known about changes in sleep physiology and behaviour during the perinatal period, with a focus
on the relations between sleep and postpartum “blues,” depression and psychosis and on sleep-based interventions for the treatment
and prevention of perinatal mood disorders. The interaction between sleep and perinatal mood disorders is significant, but evidencebased research in this field is limited. Studies that measure both sleep and mood during the perinatal period, particularly those that employ objective measurement tools such as polysomnography and actigraphy, will provide important information about the causes, prevention and treatment of perinatal mood disorders.
Il est reconnu que les femmes sont vulnérables aux troubles de l’humeur, y compris la dépression postpartum et la psychose, au cours
de la grossesse et en période postpartum. On a posé récemment une hypothèse selon laquelle les changements de la physiologie du
sommeil et la privation de sommeil joueraient un rôle dans les troubles psychiatriques périnataux. Ce manuscrit passe en revue les connaissances actuelles au sujet des changements de la physiologie et du comportement du sommeil en période périnatale, avec accent
sur le lien entre le sommeil et la dépression des premiers jours du postpartum, la dépression postpartum et la pychose pospartum, ainsi
que sur les interventions axées sur le sommeil pour le traitement et la prévention des troubles de l’humeur périnataux. L’interaction entre
le sommeil et les troubles de l’humeur périnataux est importante, mais peu de recherches factuelles ont été effectuées dans ce domaine.
La réalisation d’études mesurant tant le sommeil que l’humeur au cours de la période périnatale, surtout si elles font appel à des outils
de mesure objective comme la polysomnographie et l’actigraphie, produira des données importantes sur les causes, la prévention et le
traitement des troubles de l’humeur périnataux.

Introduction
Pregnancy and the postpartum period are recognized as
times of vulnerability to psychiatric disorders, including
mood, anxiety and psychotic disorders. The causes of these
conditions are far from clear, although numerous hypotheses
have been put forward. Many of these focus on the dramatic
changes in peripheral concentrations of sex steroids that occur during pregnancy and in the immediate postpartum period.1 Others draw attention to the predictive power of nonbi-

ologic variables, such as lack of social support, marital or relationship conflict, and the stress of child care (see Robertson
et al2 for review).
More recently, changes in sleep physiology and sleep deprivation have been proposed as having roles in perinatal
psychiatric disorders. In this article, we first review what is
known about changes in sleep physiology and behaviour
during pregnancy and the early weeks and months post partum. We then review studies that have examined potential
relations between sleep and postpartum mood disorders, in-
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cluding the postpartum “blues,” depression and psychosis.
We close with a discussion of potential applications of this information to the prevention and treatment of perinatal mood
disorders.

Methods
To identify relevant articles for this review, searches of the
online databases MEDLINE and EMBASE were conducted
using combinations of the search terms “sleep,” “pregnancy,”
“puerperium,” “affect,” “mood,” “depression,” “psychosis”
and “psychotic disorders.” Additional articles were identified by scanning the reference lists of the retrieved articles.
All English- and French-language articles that reported original data related to maternal sleep and postpartum blues, depression or psychosis, as well as articles reporting original
data for sleep-based interventions targeting one of these 3
conditions, were included in this review.

Why might sleep play a role in perinatal mood
disorders? A review of sleep physiology
Sleep represents a dramatic change in physiologic state —
one that occurs nightly. Sleep results from alterations in the
balance of major neurotransmitter systems in the brain. Serotonin, norepinephrine, histamine, dopamine, melatonin, γaminobutyric acid and acetylcholine are all major players in
the coordination of sleep and wake behaviours.3,4
Sleep can be defined and quantified with polysomnography (a basic type of sleep study), which collects physiologic
information by various methods, including electroencephalography (EEG), electro-oculography and electromyography, and plots these variables against time. Additional
physiologic measures including cardiac and respiratory function are commonly measured at the same time.
Not all time spent asleep is equal. Classically, sleep is characterized by an orderly progression of 4 non–rapid eye
movement sleep states (numbered 1–4) followed by rapid eye
movement (REM) sleep. This cycle generally takes about 90
minutes and repeats itself 4 or 5 times throughout the night,
with an increasing amount of REM sleep in each successive
cycle. A general summary of sleep stage characteristics is
provided in Table 1.
Stage 1 is typically thought of as a transitional sleep state,
and excessive stage 1 sleep is a marker of poor-quality sleep.
If something interrupts sleep (such as a baby crying), the person typically rises to wakefulness and then re-enters transi-

tional stage 1 sleep. Stage 1 represents less than 5% of total
sleep during the night, whereas stage 2 represents about 50%.
Stage 2 sleep has a characteristic electroencephalographic signature, the K-complex, which consists of high-voltage negative and then positive discharges with a trailing spindle
(high-frequency, low-voltage discharge of approximately 0.5
seconds).
Stages 3 and 4 are biologically similar and are sometimes
referred to collectively as slow-wave sleep or delta sleep.
They represent homeostatic or restorative sleep. For example,
when someone is sleep deprived and has the opportunity to
“pay back” sleep, he or she typically enters this stage readily.5
As the neurochemical content of the brain changes over the
course of the night, slow-wave sleep is characterized by a reduction in amines such as norepinephrine and serotonin and
an even greater relative reduction in acetylcholine.6 People
tend to feel most rested after having ample slow-wave sleep.7
REM sleep is a distinct state associated with vivid dreaming. It is not the most restorative sleep state and is, in fact,
physiologically unstable. Breathing tends to become more irregular in REM sleep, and cardiac arrhythmias may be more
common. REM sleep is characterized by significant reductions in norepinephrine and serotonin and lesser decreases in
acetylcholine in the brain relative to wakefulness, such that
REM sleep is more cholinergic than slow-wave sleep. The
REM sleep state most closely resembles wakefulness according to EEG and neurochemical criteria. Consequently, people
often find it easier to waken out of REM sleep than other
sleep states.8 Despite some similarities to wakefulness, however, significant regional differences in brain function occur
in this state, with marked increases in limbic activity (“the
emotional brain”) and reductions in activity in the prefrontal
cortex (“the rational brain”), which might account for some
features of dreams.9
Circadian (time-of-day) factors are also important for the
expression of REM sleep. Thus, the sleep obtained in a daytime nap may not necessarily be of the same restorative value
as sleep obtained at night. It is unusual to have REM sleep
during daytime naps, for example, although this can occur in
cases of significant sleep deprivation and in narcolepsy.10
Many of the major neurotransmitter systems involved in
the regulation of sleep are responsible for multiple functions
in the brain, including functions relevant to psychiatric disorders. It is therefore not surprising that significant interactions
could occur between sleep and psychiatric disorders. As reviewed by Buysse et al,11 several notable research findings
support such interactions, including the following:

Table 1: Summary of characteristics of sleep stages
Characteristic

Wake

Stage 1

Electroencephalography

8–13 Hz

< 8 Hz

Eye movements
Muscle tone
Normal percentage of sleep
Other important features

Rapid, blinking
Highest
NA

Roving
High
~5
Transitional
state

Stage 2
K-complexes,
spindles
Still
Medium
~50

Stages 3 and 4

REM

High voltage, low frequency
(about 2 Hz)
Still
Low
~20
Growth hormone secreted; sleep
walking

Slightly slower than wakefulness,
similar to stage 1
Rapid
Lowest
~25
Classical dreaming state

NA = not applicable, REM = rapid eye movement.
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• Symptoms of insomnia are associated with significant risk
for new-onset depression and anxiety disorders.
• Sleep disturbances are among the most common symptoms of psychiatric disorders.
• Manipulations of sleep and circadian rhythms are useful
treatments for mood disorders.
Objective assessment of the characteristics of sleep in patients with depression, by polysomnographic methods, has
revealed consistent differences from control populations in a
number of sleep variables. One of the most robust findings
has been that this disorder is characterized by a short REM
latency (the time it takes to enter REM sleep from sleep onset).12 All antidepressant therapies, including psychotherapy,
pharmacotherapy and electroconvulsive therapy, have
demonstrated an improvement in depression associated with
an increase in REM latency. Other characteristics of sleep that
have been observed in patients with depression include difficulties initiating sleep, decreased sleep continuity (i.e., increased number of awakenings), decreased slow-wave sleep
(i.e., decreased percentage of stage 3 or 4 sleep) and enhanced
REM sleep.11
Sex differences in sleep physiology and behaviour have
been identified, both in humans and in other species. In particular, higher amplitude of slow-wave activity and slower
age-related decline in slow-wave activity have been reported
in women.13 In addition, sleep is associated with hormonal
changes.14 For example, thyroid-stimulating hormone is suppressed by sleep, whereas growth hormone is expressed during slow-wave sleep, and sleep deprivation blunts peaks in
secretion of the latter. Cortisol follows a complex circadian
rhythm, with increasing concentrations toward the end of the
night. In contrast, prolactin generally peaks during sleep, but
this peak can be reduced by remaining awake. Prolactin has
also been noted to increase REM sleep in animals.14 Oxytocin
appears to have dual function in sleep, at least in nonhuman
animals. Under stress-free conditions, basal oxytocin may
promote sleep, whereas under stress, oxytocin may increase
wakefulness.15
Our understanding of hormonal influences on sleep regulation remains limited. The available data have been reviewed recently.13 It is notable that progesterone and its 5αreduced metabolites, including allopregnanolone, have
significant sedative properties.16 Estrogen, on the other hand,
has generally excitatory effects in the nervous system and has
been associated with a decrease in the expression of REM
sleep.17 Concentrations of estrogen, progesterone and the 5αreduced progesterone metabolites increase several-fold during pregnancy and drop to prepregnancy levels within a few
days after childbirth;18 these changes could therefore be implicated in the fatigue and insomnia that have been observed
in healthy pregnant women during the third trimester of
pregnancy.19
Conflicting data about the role of sex hormones in sleep
has likely resulted from differences in methodologic techniques. For example, some studies have assessed effects of
pharmacologic hormonal therapy (e.g., with pregnenolone)
on sleep in men;20 this is obviously much different from
studying sleep on the basis of physiologic changes in the

menstrual cycle in women.21,22 Similarly, the effect of exogenous administration of high doses of estrogen in the form of
synthetic compounds may be very different from that of
lower doses of naturally occurring compounds. In addition, it
has been difficult to interpret the effects of estrogen in the
context of progesterone co-administration in typical hormone
therapy regimens.

Pregnancy-related changes in sleep physiology
Pregnancy and the postpartum state lend further variables to
this complex equation. Given the high concentrations of endogenous progesterone typical of pregnancy, it is not surprising that a loss of its sedative effect may increase insomnia
post partum, when progesterone concentrations drop. This
increase in insomnia may also be related to the anxiolytic
properties of progesterone and its metabolites. A helpful
analogy might be that of benzodiazepine withdrawal, which
is associated with a state of hyperarousal.
A recent systematic review of sleep in pregnancy identified
significant knowledge gaps.23 Most of the data that have been
collected about sleep in pregnancy have been devoid of objective physiologic measures. A number of studies have looked
at the macroarchitecture of sleep using self-report surveys and
have identified a greater incidence of sleepiness and insomnia
relative to the nonpregnant state. Other studies, however,
have contradicted these findings. Part of the problem with
many of these studies has been the limited assessment of daytime napping behaviours, which may contribute significantly
to total sleep in pregnancy. Furthermore, misperception of
sleep state is common,24 and objective measures will probably
be needed to provide clear answers. A full discussion of sleep
disorders is beyond the scope of this article, but it is important
to note that sleep disorders such as sleep disordered
breathing25 and restless legs syndrome26 are surprisingly common in this population and may have consequences for both
maternal and fetal health. In many cases, these disorders are
amenable to simple therapeutic interventions.
Polysomnographic studies have identified a number of features that are characteristic of poor-quality sleep in pregnancy and post partum, including reduced sleep efficiency
(time spent sleeping as a proportion of the total time spent in
bed), an increase in stage 1 sleep and a reduction in slowwave sleep.27–31
In an early study32 nightly awakenings increased progressively through pregnancy, but did not entirely resolve after
delivery. This finding may not be surprising given the sleep
disruption that a newborn may induce (including feeding requirements); however, the study found that the sleep disruption persisted even in a setting where the infant slept away
from the mother.32
In another study of 33 pregnant women who underwent
polysomnography in their own homes, total sleep time increased significantly in the first trimester but had decreased
again by the third trimester, with less slow-wave sleep and
more awakenings, which resulted in reduced sleep efficiency.
The sleep difficulties were worst in the first month post partum.30 More recently, activity monitoring of 10 women from
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the 5th week before delivery to the 15th week post partum
demonstrated a decrease in total sleep time, decreased sleep
efficiency and increased time awake after sleep onset.24
Reported effects of pregnancy on REM sleep and REM latency have been variable, likely because of methodologic difficulties, including failure to account for the total duration of
sleep and naps. Despite common reports of fatigue, no studies have quantified sleepiness with objective measures such
as the multiple sleep latency test or the maintenance of wakefulness test. The issue of whether napping in the daytime
contributes to a reduction in sleep “debt” caused by reduced
sleep time at night has also not been addressed. However,
taken together, the objective nocturnal sleep studies suggest a
progressive worsening of sleep quality through pregnancy,
with significant sleep problems after delivery, which may
persist for at least the first 3 months post partum.

Sleep and the “baby blues”
As many as 85% of childbearing women report mild and
transient mood disturbances during the first week post partum, with a peak in negative mood on postpartum day 5.33
Although the “baby blues” have been associated with risk for
a postpartum depressive episode,34 for most women, the
symptoms do not impair functioning and are generally regarded as a normal consequence of the physical and emotional strains associated with labour and delivery.
Fatigue is nearly universal among women during the first
days post partum, leading some to suggest that it may be associated with the mood lability and emotional reactivity observed in many women at this time.35 In a study of 30 primiparous postpartum mothers and 28 nonpostpartum mothers,
the negative mood observed in the postpartum group during
the first week after childbirth was no longer statistically significant after the data were controlled for time awake at
night.36 This result suggests that the amount of time new
mothers spend awake at night may determine whether or not
they experience negative mood symptoms, which are often
classified as the blues. One study of 35 psychologically
healthy women who had undergone vaginal delivery found
that participants’ ratings of fatigue (as measured on a Likerttype scale ranging from not tired to total exhaustion) were
significantly correlated with scores on the Beck Depression
Inventory at both 2 days and 2 weeks post partum.37 There
was no correlation between ratings of fatigue and depression
at 6 weeks post partum. However, it is unclear whether
scores on the 3 component items of the Beck Depression Inventory that relate to fatigue might be driving the early postpartum correlations.
Another line of research has examined a potential relation
between loss of sleep in late pregnancy, loss of sleep due to
nighttime labour and delivery, and negative mood in the first
week post partum. In a prospective study of 63 women, those
with a nighttime labour scored consistently higher on 2 scales
of the postpartum blues during 8 of the first 9 postpartum
days.38 Self-reported sleep disruption in the third trimester of
pregnancy was also significantly associated with scores on
various blues scales, although, as the authors noted, prenatal
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depression may be a confounding variable that could explain
these findings. There was no relation between sleep disruption and mood scores on the subsequent day for any of the
first 9 postpartum days. However, one might expect the effect of sleep loss to be cumulative, rather than apparent immediately after a night of lost sleep. Another study of 28
primiparous women failed to find a significant relation between sleep loss during the intrapartum period and negative
mood in the first week post partum; however, this might
have been the result of assessing mood too early in the postpartum period (postpartum day 1) or methodologic problems, including high attrition rates.39
In summary, there is limited evidence that sleep loss in late
pregnancy, the intrapartum period and the first week post
partum is associated with the “baby blues.” It is possible that
chronic sleep deprivation mediates the relation between the
blues and postpartum depression: it may be that for most
women, mood improves in parallel with a gradual reduction
in nighttime sleep disturbances. For those women who continue to experience disturbed sleep, negative mood may fail
to remit and may develop into an episode of depression.36 Research is needed to test this hypothesis.

Sleep and postpartum depression
Although many women report negative mood during the
first week post partum, only 10%–15% of mothers meet diagnostic criteria for an episode of major depression in the early
weeks post partum. This more serious condition has come to
be known as postpartum depression (PPD). Criteria set out in
the Diagnostic and Statistical Manual of Mental Disorders, fourth
edition (DSM-IV), require that symptoms of major depression with postpartum onset begin within 4 weeks of childbirth; 40 however, reports in the literature suggest that
episodes of depression are common up to 2 years after delivery and that these later episodes should also be considered
postpartum depression.41–43 Children of mothers with untreated PPD are more likely than children of nondepressed
mothers to suffer from failure-to-thrive, behavioural problems and suboptimal cognitive, emotional and social development.44 These consequences for the children, together with
consequences for the mother, in particular the high risk for
relapse of depression,45 make PPD a serious mental health
risk for perinatal women.

Maternal depression and the child’s sleep problems
One line of evidence for a relation between sleep disruption
and postpartum depression has focused on mood in the
mothers of children with sleeping problems, including prolonged and frequent night waking and difficulty settling at
night.46 An association between maternal depression and children’s sleeping problems has been observed consistently,46–50
and improvements in the child’s sleep have been associated
with improvements in maternal depression.46,51 Although maternal sleep parameters have seldom been measured in these
studies, it has been hypothesized that problem sleeping behaviour in the child could result in chronic sleep disruption
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for the mother, which could ultimately trigger maternal
depression.
In a cross-sectional survey of 109 consecutive admissions
to a mother–baby unit for infant feeding or settling problems,
clinically significant fatigue (as measured with the Profile of
Mood States Fatigue—Inertia subscale) was almost universal,
but was distinct from clinical depression on the basis of cluster analysis.49 In one study that collected self-reported data on
maternal sleep quality for a subset of participants, an intervention that successfully resolved infant sleep problems was
associated with significantly better subjective maternal sleep
quality.51 Possible relations between maternal depression
scores and ratings of sleep quality were not discussed in that
study. However, in a related study, when self-rated maternal
sleep quality was controlled in the analysis, the association
between infant sleep problems and maternal depressive
symptoms was no longer statistically significant.48
While these data are suggestive, the “chicken and the egg”
have not yet been clearly separated,46 and it is also possible
that children of depressed mothers are simply more prone to
sleeping problems, perhaps as a response to a perceived lack
of emotional investment in the child or maternal difficulties
in consistently handling resistance in settling or night awakenings.47 The children of depressed mothers may also be exhibiting early symptoms of genetically transmitted psychiatric or sleep disorders. Furthermore, infant sleeping
problems may disrupt the sleep cycles of other family members, including the mother’s partner and older children, and
such disruptions could further affect maternal sleep. The direction of the relation between infant sleep problems and maternal depression is further muddied by the findings of Armstrong et al,46 who reported that children’s sleep problems

were associated with retrospectively assessed maternal sleep
difficulties during the prenatal period (particularly the third
trimester). The authors raised the following question: Are
women who experience sleep disruption during both pregnancy and the postpartum period more likely to experience
depression, or does sleep disruption in pregnancy alter fetal
physiology and sleep cycles, leaving the infant predisposed
to sleep problems early in life?
Methodologic difficulties also complicate interpretation of
these data. Many studies have relied upon maternal reporting
of children’s sleep problems, and reporting or remembering
bias associated with maternal depression is possible. Or, as
Zuckerman et al52 have noted, it is possible that depressed
mothers spend more time awake at night and therefore have
more opportunity to observe child awakenings and other
problems. Further research, including more objective assessments of maternal and fetal or neonatal sleep parameters, is
required for a better understanding of the relation between an
infant’s or child’s sleep problems and maternal depression.

Polysomnographic and EEG studies
More objective evidence for a possible relation between sleep
disruption and depressive symptoms in the perinatal period
comes from EEG studies, summarized in Table 2.
In 1969, Karacan et al32 first proposed that changes in EEG
sleep patterns observed in pregnant and postpartum women
could explain their vulnerability to emotional disturbances.
On the basis of the suppression of stage 4 sleep observed in
his studies of healthy pregnant patients, he suggested that
subclinical depression might exist in pregnant women.
Twenty years later, Frank et al53 examined women with re-

Table 2: Summary of electroencephalographic studies of postpartum depression
Study

Participants

Karacan et al32
53

Frank et al

Coble et al54

13 healthy pregnant women
52 women with recurrent
depression, of whom 24 had
history of pregnancy-related
episodes only
Pregnant women with (n = 14) or
without (n = 20) history of
affective disorder

Lee et al55

31 healthy pregnant women

Godfroid et al56

8 women with PPD, within 6 mo
postpartum; 8 women with MDD
and history of PPD; 8 women
with MDD and no history of PPD

Design

Outcome

EEG monitoring at regular intervals in sleep
laboratory
EEG monitoring while not currently pregnant or
post partum

Stage 4 sleep suppressed during pregnancy

EEG monitoring at regular intervals from 12 wk
gestation to 8 mo postpartum (in participants’
homes)

Women with history of affective disorder had:
• higher rates of middle insomnia in each
trimester
• larger decrease in total sleep time between
36 wk gestation and 1 mo postpartum
• reduced REM latency from 36 wk gestation to
8 mo postpartum
• REM latency significantly shorter at 1 mo
post partum than in third trimester
• Negative affect group slept longer in third
trimester but less at 1 mo post partum than
positive affect group
• Negative affect group had greater percentage
time awake at night than positive affect group

EEG monitoring during each trimester of
pregnancy and at 1 mo postpartum at home;
mood assessment using CES-D; classified as
either positive postpartum affect (< 30% change
between third trimester and 1 mo postpartum
scores) or negative postpartum affect (> 30%
change between third trimester and 1 mo
postpartum scores)
EEG monitoring in sleep laboratory

Longer REM sleep time in women with
pregnancy-related episodes

• Less reduction in stage 4 sleep, shorter stage 1
sleep in women with PPD (nonsignificant)
• Better quality of sleep, less frequent and shorter
awakenings in women with PPD

CES-D = Center for Epidemiological Studies — Depression Scale; EEG = electroencephalography; PPD = postpartum depression; MDD = major depressive disorder; REM = rapid eye
movement.
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current depression to identify any potential differences between those with pregnancy-related affective episodes and
those with no episodes related to pregnancy or the postpartum period. The women with a history of pregnancy-related
episodes showed longer REM sleep time, and this difference
was largely accounted for by the women with a history of
only postpartum episodes.
Other research has searched for potential changes in sleep
physiology during pregnancy or the postpartum period and
has associated these changes with mood disturbances. One
study examined differences in EEG characteristics between
perinatal women with a personal history of affective disorder
and those with no psychiatric history.54 Although women in
both groups experienced sleep disturbances, particularly in
the first 2–3 months postpartum, women with a history of affective disorder experienced greater changes in total sleep
time and in reduction of REM latency.54 Changes to total
sleep time were apparent beginning early in pregnancy:
women with a history of affective disorder reported higher
rates of sleep maintenance problems or “middle” insomnia
(waking in the night) in each trimester than did control subjects, despite the fact that women with a history of affective
disorder spent more time in bed and had longer total sleep
times. Between 36 weeks’ gestation and 1 month postpartum,
decreases in total sleep time were 2 to 3 times greater among
women with a history of affective disorder. In those women,
REM latency was reduced to values previously reported for
young people with remitted depression (about 70 minutes).
Surprisingly, REM latency remained reduced throughout the
postpartum period, even after sleep continuity had improved. There were no differences in frequency of daytime
napping during either pregnancy or the postpartum period.54
The authors suggested that among women with a history of
affective disorder, the sleep system may be hypersensitive to
the changes associated with normal pregnancy. Furthermore,
since reduced REM latency is thought to be a marker for vulnerability to affective disorder, changes in sleep may explain
in part the relation between psychiatric history and vulnerability to postpartum depressive episodes. However, they
noted that chronic sleep disturbance may be a necessary but
insufficient condition for the development of a postpartum
affective disorder: despite the electroencephalographic
changes observed in this study, only 1 of the 14 women with
a history of an affective disorder experienced a postpartum
depressive episode.
One other study has examined potential relations between
polysomnography and mood in healthy postpartum women.
Lee et al55 studied sleep during each trimester of pregnancy
and at 1 month post partum. Self-reported mood state was
most negative at 1 month post partum. Participants were classified as having either positive postpartum affect (< 30%
change from third trimester depression scores) or negative
postpartum affect (> 30% change from third trimester depression scores). It is unclear why the authors chose to separate
the groups on the basis of change scores, rather than raw
scores on the Center for Epidemiological Studies — Depression Scale (CES-D) at the postpartum assessment, and the
mean CES-D scores for each group were not provided. Partici-
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pants in both groups had shorter REM sleep latency at 1
month post partum than during the third trimester. However,
the negative affect group had less REM sleep, whereas the
positive affect group had more REM sleep at 1 month post
partum than during the third trimester.55 Differences also
emerged in total sleep time: the negative affect group slept on
average 20 minutes longer in the third trimester, but 80 minutes less at 1 month post partum. Although time awake at
night was similar between the groups, total time awake at 1
month post partum averaged 25% for the negative affect
group and 16% for the positive affect group. The authors concluded that negative mood observed in the early postpartum
period may be the result of fatigue, and suggested that these
women might be better classified as clinically fatigued than
clinically depressed.55
Only 1 study has specifically examined sleep in women
currently suffering a postpartum depressive episode. That
study compared EEG recordings for women currently in an
episode of postpartum depression (onset within 4 weeks post
partum and not more than 6 months post partum at the time
of study), women currently in an episode of nonpostpartum
major depression with a previous history of postpartum depression, and women currently in an episode of nonpostpartum major depression with no previous history of postpartum depression.56 The women in the nonpostpartum groups
had not been pregnant within the previous 3 years, and the
women in the postpartum group were not breast-feeding.
EEG sleep was measured after 2 nights of habituation in a
sleep laboratory; presumably, postpartum women were admitted without their infants. The women with postpartum
depression showed less of a reduction in stage 4 sleep and
shorter stage 1 sleep, although neither finding reached statistical significance after correction for multiple comparisons.
The women with postpartum depression also reported better
quality of sleep, with less frequent and shorter awakenings.56
The authors suggest that perhaps sleep is less disturbed in
postpartum women with depression than in women with depression unrelated to pregnancy. Unlike the study of Frank et
al,53 no differences were observed between the nonpostpartum women with and without previous history of postpartum depression.
Some limitations of this study should be noted. The design
enabled the authors to separate the effects of the postpartum
nature of the episode from the effects of current depression;
however, the lack of a healthy postpartum control group limits the ability to isolate any effects potentially related to postpartum status. In addition, because women were presumably
admitted to the sleep laboratory without their infants, it is
possible that the sleep studied was not typical of their usual
sleeping patterns (i.e., they would likely be wakened by the
infant during most nights at home). As a result, the unusual
sleep parameters, including better subjective quality of sleep
reported for the postpartum group with depression, could be
the result of sleep compensation in a group of women who
were sleep deprived. The degree to which these data reflect
sleep quality in postpartum women with depression in a
more naturalistic setting (including in women who may be
breast-feeding) is therefore questionable.
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On the basis of these limited data, there do appear to be
some consistent differences in EEG sleep and sleep time
among women who are either at risk for postpartum depression or who report depressed mood in the postpartum period. Specifically, reduced REM latency, increased total sleep
time during pregnancy and decreased total sleep time in the
postpartum period appear to be characteristic of women who
are at risk for an episode of postpartum depression.
An important question is whether there is a causal relation
between EEG sleep parameters and postpartum depression,
and if so, in which direction does it act? The studies of
women with risk factors for postpartum depression (in particular, women with previous episodes of pregnancy-related
affective disorder) suggest that these sleep changes may represent an underlying vulnerability to the disorder. This conclusion is congruent with studies of sleep disturbances and
affective disorders in nonperinatal populations, which have
found that insomnia and poor sleep quality are associated
with risk for subsequent clinical depression.57
Several mechanisms have been proposed to account for the
association between sleep and affective disorders in nonperinatal populations. One of these proposed mechanisms, the
“social zeitgeber” hypothesis, seems particularly relevant to
perinatal affective disorders. This hypothesis proposes that
psychosocial changes that disrupt social routines can lead to
disruption in biologic rhythms and, ultimately, depression.58
The significant psychosocial changes associated with giving
birth to and caring for a new baby have been identified as social zeitgebers that could act in such a manner to trigger depression.59 Further longitudinal polysomnographic studies are
therefore warranted to confirm the hypothesis that sleep disruptions during pregnancy and the early postpartum period
are associated with future risk for postpartum depression.

Sleep and postpartum psychosis
Approximately 0.1%–0.2% of childbearing women experience
psychosis during the first weeks post partum. Postpartum
psychosis usually has severe effects on function and is associated with high risk of suicide and the possibility of infanticide.60 As such, early detection and rigorous treatment are of
paramount importance. Many women who experience postpartum psychosis go on to have a recurrent illness consistent
with bipolar disorder.61,62 Furthermore, approximately 20% of
women with a pregravid diagnosis of bipolar disorder are reported to experience mania in the postpartum period,63 features of which often resemble a postpartum psychotic
episode. As such, postpartum psychosis has been hypothesized as a subtype of bipolar affective illness.
Even historical accounts of postpartum psychosis or “puerperal insanity” noted that “the almost universal early symptom of puerperal cases is loss of sleep.”64,65 Insomnia has also
been noted as a prominent symptom in contemporary cases
of postpartum psychosis, with prevalence estimates of
42%–100% of cases.66,67 Recently, Sharma et al68 have argued
that sleep loss may be the final common pathway in the development of postpartum psychotic episodes. Data from a
chart review of 21 patients with postpartum psychosis who

underwent vaginal delivery support this hypothesis: when
matched for age and parity with a control group of women
who delivered at the same hospital, women who experienced
psychosis had significantly longer duration of labour and significantly more of them had a night-time delivery.68 Further
research using a prospective design is required to confirm
these findings; however, an association between insomnia,
sleep loss and postpartum psychosis is consistent with what
is known about sleep loss as a precipitant to mania in nonperinatal patients.69

Sleep interventions for prevention and
treatment of perinatal psychiatric disorders
If sleep deprivation plays a causal role in the development of
perinatal psychiatric disorders, then one might anticipate that
reduction of sleep deprivation in new mothers could in turn
reduce the risk for postpartum blues, depression and psychosis.70 Alternatively, modulation of sleep–wake patterns
could offer relief to women in whom symptoms of these disorders have already developed. Little research to date has addressed this question.

Prevention
A number of practical strategies have been recommended to
minimize sleep deprivation during the postpartum hospital
stay, including demand feedings rather than routine feedings,
maternal choice regarding whether the infant rooms-in or
stays in the nursery, increased duration of the postpartum
hospital stay and limited visiting hours.35,37 Using these strategies and others, the Women’s Health Concerns Clinic at St.
Joseph’s Healthcare has developed a preventive intervention
that is routinely offered to patients who present with high risk
for postpartum depression (e.g., those with personal or family
history of depression, those with subclinical symptoms of depression during pregnancy). These patients are offered a hospital stay of up to 5 days, a private hospital room and rooming-out of the infant at night. Women who choose to
breast-feed are encouraged to pump milk during the day for
nighttime feedings, use formula for night feedings or ask to be
woken only when necessary to feed. Benzodiazepines are prescribed if required to encourage consistent nighttime sleep onset for the first postpartum week.
The effectiveness of this intervention has been evaluated in
a chart review.71 The charts of all 179 antepartum patients
seen in the clinic between 1996 and 2001 were reviewed, and
the patients were contacted by telephone. Data on use of the
intervention, the presence and severity of postpartum depression, use of antidepressant medication and the need for
psychiatric postpartum admissions were gathered. The average score on the Edinburgh Postnatal Depression Scale was
11, lower than the cut-off usually required to establish the diagnosis of an episode of depression. Furthermore, only 6
mothers required a psychiatric admission.71 While these results are promising, further evidence is necessary, with
greater emphasis on adherence to protocol, before this intervention can be routinely recommended. Plans for a random-
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ized controlled trial are under way.
There is also some evidence, largely unpublished, for prevention of sleep deprivation as a prophylactic strategy for
women at risk for postpartum psychosis. For these women (in
particular those with bipolar disorder), early identification
and treatment of sleep impairment has been recommended.72
This might involve adding a benzodiazepine as an adjunct to
a mood stabilizer. Sharma and Mazmanian72 have reported
preliminary success using olanzapine to prevent postpartum
psychosis in women with bipolar disorder during pregnancy,
though these data have not yet been published.
Although conventional sedative hypnotic medications do
not produce normal sleep (in that restorative slow-wave
sleep is typically severely restricted with most such agents),
these drugs may be helpful in kick-starting a normal circadian sleep cycle. Newer ultra-short-acting non-benzodiazepine agents such as zopiclone, zolpidem and zaleplon
have been proposed as better options in nonperinatal populations73 and are thought to have less effect on sleep architecture. Considerations about the safety of exposure to these
medications during breast-feeding (and interaction with birth
control, as well as future potential teratogenicity) have yet to
be adequately addressed. Furthermore, the safety of the infant must be ensured, as sedative agents may limit the
mother’s ability to respond to infant care needs. Despite these
limitations, short-term use of these medications in certain situations may provide significant benefit, particularly where
there is prominent anxiety.
It has been suggested that for women at very high risk for
postpartum psychosis (e.g., those with a history of psychotic
episodes associated with previous pregnancies) daytime
labour may be preferable, and therefore induction or surgical
delivery may be considered.72 Controlled research is required
to support these invasive interventions.

nial magnetic stimulation has been proposed to prolong the
effect of sleep deprivation therapy;76 this method may be safe
in pregnancy,77 although further study is required.
In one case series, a partial sleep deprivation therapy was
applied to 3 women with postpartum psychosis. In contrast
to the study of sleep deprivation in depression,74 the patients’
condition worsened in response to this protocol: 2 of the 3 patients experienced mania, and the third experienced hypomania. All 3 patients improved after recovery sleep, but required further treatment with mood stabilizers.78 The results
of this small study provide support for the hypothesis that
sleep deprivation may be a precipitant of mania and should
be avoided in women at risk for postpartum psychosis.
Light is important in the circadian regulation of sleep, and
light therapies have been proposed as a treatment option for
perinatal women. An open study found that in 16 pregnant
patients with major depression who were treated with phototherapy for 3–5 weeks, mood scores on the Hamilton Rating Scale for Depression improved.79 These findings were recently replicated in a small double-blind placebo-controlled
trial (n = 10): although the difference between the active treatment and placebo groups was not statistically significant at
the end of the 5-week trial, women who received the active
treatment had significantly lower scores on the Hamilton
Rating Scale for Depression after an additional 5 weeks of
light therapy.80 Further research is warranted to determine
whether light therapies might be suitable for patients who
are unable or unwilling to take medications.
Treatment of underlying sleep disorders is beyond the
scope of this review, but if an underlying sleep disorder is
identified, directed therapy may improve sleep quality and
quantity. Important examples of sleep disorder treatment issues in pregnancy include the use of continuous positive airway pressure for sleep apnea syndrome81 and the potential
use of iron supplementation in restless legs syndrome.30

Treatment

Limitations
The therapeutic use of critically timed sleep deprivation (particularly at the end of the night, when REM sleep is more
prominent) temporarily improved mood in a pilot study of 9
patients with postpartum mood disorders.74 This finding
stands in contrast to the data presented here, which identify
sleep deprivation as a potential risk factor for depressed
mood, and requires replication. However, it may be that
sleep deprivation late in the night is effective in resetting a
new mother’s circadian clock and in allowing restorative
“catch-up” sleep when sleep is later allowed. Sleep deprivation therapies may have little utility in clinical practice, however, since in populations of nonpregnant women with depression, the effects of sleep deprivation on symptoms of
depression have been short-lived, with recurrence of symptoms within 1 week.75 In the study of perinatal patients,74 the
response to sleep deprivation in 1 woman was successfully
prolonged by administering lithium for 2 months after the
sleep deprivation treatment, and another patient remained
well for 5 months of follow-up with no supplemental pharmacotherapy; follow-up data on the other 7 participants were
not reported. Recently, adjunctive treatment with transcra-
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There were methodologic weaknesses in many of the studies
included in this review that could limit the extent to which
their findings can be generalized. The limitations of selfreported measures of sleep quantity and quality have been
noted above. However, polysomnography studies typically
place significant burden upon research participants, particularly those who are already burdened with caring for a new
infant. Therefore, the women who feel able and agree to participate in perinatal polysomnography studies are unlikely to
be representative of all perinatal women. Finally, we have focused here on the relation between sleep and postpartum
blues, depression and psychosis. The extent to which a relation exists between sleep and other perinatal psychiatric disorders, including bipolar disorder and anxiety disorders, requires further research.

Conclusions
The literature reviewed here indicates that the interaction between sleep and perinatal mood disorders is significant and
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worthy of further study. Reduction of sleep deprivation during the perinatal period may offer a cost-effective method for
the prevention, and potentially treatment, of postpartum depression and psychosis. Studies that measure both sleep and
mood during the perinatal period, particularly those that employ objective measurement tools such as polysomnography
or actigraphy, will provide important information about the
causes, prevention and treatment of perinatal mood disorders.
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