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Abstract
Purpose of Review The perinatal period is a time of high risk for insomnia and mental health conditions. The purpose of this
review is to critically examine the most recent literature on perinatal insomnia, focusing on unique features of this period which
may confer specific risk, associations with depression and anxiety, and emerging work on perinatal insomnia treatment.
Recent Findings A majority of perinatal women experience insomnia, which may persist for years, and is associated with depression and anxiety. Novel risk factors include personality characteristics, nocturnal perinatal-focused rumination, and obesity.
Mindfulness and physical activity may be protective. Cognitive-behavioral therapy for insomnia is an effective treatment.
Summary Perinatal insomnia is exceedingly common, perhaps due to factors unique to this period. Although closely linked to
perinatal mental health, more work is needed to establish causality. Future work is also needed to establish the role of racial
disparities, tailor treatments, and determine whether insomnia treatment improves perinatal mental health.
Keywords Insomnia . Perinatal . Mental health . Depression . Anxiety

Introduction
Sleep disturbance during the perinatal period has historically
been considered a normative feature of pregnancy and postpartum, dismissed as inconsequential by health care providers
and unworthy of attention or treatment beyond reassurance.
However, over the past two decades, an accumulating body of
work has emerged to shed light on the problem of sleep disorders in the perinatal period, including the significant impact
of these disorders on perinatal women and their offspring.
Insomnia is broadly defined as difficulty with sleep onset
or maintenance. The International Classification of Sleep
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Disorders (ICSD) outlines the following diagnostic criteria for
insomnia disorder: difficulty falling asleep, difficulty staying
asleep, and/or difficulty with waking too early despite adequate
opportunity and circumstances for sleep, accompanied by daytime consequences or impairment (e.g., fatigue, difficulty with
concentration, mood changes, daytime sleepiness, worry about
sleep), experienced at least three nights per week [1]. Insomnia
disorder is further characterized within the ICSD by duration:
short-term (less than 3 months’ duration) or chronic (3 months
or longer). Note that within the sleep literature, a distinction is
made between insomnia symptoms (i.e., difficulty with sleep)
vs. insomnia disorder, which requires daytime dysfunction to
be present. An estimated 30% of adults experience insomnia
symptoms, and up to 10% of the adult population suffers from
insomnia disorder [2]. Women are disproportionately affected
by insomnia relative to men, with 12.8% of women experiencing insomnia vs. 9.7% of men [3].
Insomnia is one of the most common and consequential
perinatal sleep disorders. Vulnerability to insomnia is greatly
heightened during times of reproductive transition, including
the perinatal period. Pregnant women with insomnia are at
elevated risk for myriad perinatal complications including
pre-term birth [4], gestational hypertension [5], and maternal
psychiatric illness. Indeed, one of the most well-established
consequences of insomnia is psychiatric conditions,

73

Page 2 of 9

particularly depression and anxiety [6]. As the perinatal period
is a time of significant risk for both sleep disturbance and
psychiatric conditions, the purpose of this review is to examine the most recent literature on perinatal insomnia, highlighting unique features of the perinatal period which may confer
specific risk, as well as associations with depression and anxiety, and emerging work on treatment of perinatal insomnia.
We note that although there is a larger body of literature regarding sleep quality and sleep disturbances, more broadly
defined, in the perinatal period, we have elected to maintain
a specific focus on insomnia in this review, and therefore, we
only include those studies which utilized measures of insomnia diagnostic criteria or insomnia symptoms.

Perinatal Insomnia Affects a Majority
of Women
Several large cohort studies have demonstrated that the prevalence of insomnia disorder and clinically significant insomnia symptoms are vastly greater in pregnant and postpartum
women relative to the general population of women of childbearing age. Sivertsen and colleagues tracked a cohort of 1480
women in Norway who were studied at late pregnancy,
8 weeks postpartum, and 2 years postpartum. The prevalence
of women who met diagnostic criteria for insomnia disorder
per DSM-IV-TR criteria was 60% at late pregnancy and
8 weeks postpartum, falling to 41% at 2 years postpartum.
Moreover, 39% of women met diagnostic criteria for insomnia
at all three time points; 68% who met criteria during pregnancy still had insomnia at 8 weeks postpartum, with 50% of
those women still experiencing insomnia at 2 years postpartum [7••]. The stability and persistence of insomnia 2 years
after childbirth is consistent with a body of literature
supporting the chronic nature of insomnia [8]. In contrast,
the prevalence of insomnia disorder in the general population
of women aged 18–45 years in Norway is approximately 11%
[9]. Similar findings were observed in a cohort study of 486
women in Spain who were assessed for insomnia symptoms
prior to pregnancy and at each trimester through 6 months
postpartum [10]. In this study, 6.1% of women reported significant insomnia symptoms prior to gestation, which increased to 44.2% in the first trimester, 46.3% in the second
trimester, to a peak of 63.7% by the third trimester. At
6 months postpartum, 33.2% of women were experiencing
significant insomnia symptoms.

Unique Characteristics of the Perinatal Period
May Increase Vulnerability to Insomnia
Why might rates of insomnia be so incredibly high during the
perinatal period? A myriad of physiological and psychosocial
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changes during the perinatal period contribute to the development and maintenance of insomnia within the framework of
the diathesis-stress model of chronic insomnia, which identifies predisposing factors, precipitating events, and perpetuating behaviors (i.e., Spielman’s “Three P Model” [11]) as
critical to the evolution of insomnia into chronicity across time
(see Fig. 1 for the model as applied to the perinatal period).

Perinatal-Specific Predisposing Factors
Predisposing factors are biopsychosocial characteristics which
increase vulnerability to insomnia. Insomnia is broadly conceptualized as a disorder of hyperarousal [12, 13], defined as
increased physiological (i.e., nervous system) and cognitive
activation, and hyperarousal may be a factor which predisposes perinatal women to insomnia. Specifically, there is evidence to suggest that pregnant women experience more cognitive hyperarousal [14] and may be more likely to engage in
nocturnal rumination (i.e., repetitive negative thinking at
night), relative to non-pregnant women [15], perhaps in part
due to hormonal influences [16]. Other possible predisposing
factors include personality characteristics and their interaction
with hormonal changes; the personality traits of neuroticism
(associated with ruminative thought patterns) and agreeableness are concurrently linked to insomnia symptoms during
times of reproductive transition in females, including pregnancy [17]. Finally, female sex is a significant predisposing factor
for insomnia; women are 1.5 times more likely to experience
insomnia relative to men [3].

Pregnancy and Childbirth as Precipitating Events for
Insomnia
Acute insomnia is typically precipitated by health/physical
changes, stressors (including major life events), and psychiatric conditions [18]; the perinatal period is often accompanied
by many, if not all, of these factors. The health and physical
changes commonly experienced by perinatal women (physical discomfort, nocturia [19, 20]), as well as caregiving for the
infant during the postpartum period [21], may serve as precipitants for insomnia by contributing to nocturnal awakenings
and sleep fragmentation. Changes in hormones (i.e., the precipitous drop of estrogen and progesterone after delivery)
known to influence the circadian system [22, 23] could also
be potential precipitants. Although a recent study did not find
a connection between estradiol levels and postpartum insomnia [24], this area is understudied, and more evidence is needed to fully delineate the role of hormones in perinatal
insomnia.
Although often a positive event, pregnancy and the birth of
a child are major life stressors [25] and identified precipitants
for insomnia [26]. Increased stress may contribute to the onset
of insomnia via stress-related sleep reactivity [27], associated
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Fig. 1 “Three P Model of Insomnia” as applied to the perinatal period (adapted from Spielman [11])

with insomnia during pregnancy [28]. As a stressor, the perinatal period provides fuel for maladaptive cognitiveemotional regulation strategies, including nocturnal rumination specifically focused on pregnancy and infant/fetal health.
Indeed, not only are perinatal women vulnerable to insomnia
due to heightened cognitive arousal at night, but recent evidence suggests that pregnant women often specifically worry
and ruminate about their pregnancy and fetal/infant health at
night, which is linked to perinatal insomnia and depression
[15].
In large cohort studies, mental health symptoms, including
anxiety (and specifically, fear of childbirth), past history of
depression symptoms, and current depression symptoms have
been most consistently identified as both concurrent and shortterm prospective (i.e., from pregnancy to early postpartum)
predictors of perinatal insomnia symptoms [29] and insomnia
disorder [30, 31]. However, in contrast, when examined
across a longer follow-up period, concurrent maternal depression did not explain the persistence of insomnia disorder
through 2 years postpartum, suggesting that although depression may precipitate the acute episode of insomnia, over time,
chronic insomnia may be maintained by factors other than
maternal depression [7••]. That factors beyond depression
may perpetuate chronic insomnia in this population is consistent with Spielman’s “Three P Model” of insomnia.

Perinatal Changes in Sleep Behaviors May Perpetuate
Insomnia
When considering perpetuating factors specific to the perinatal period, pregnancy and caring for an infant may elicit many
behaviors that are implicated in the transition from an acute,
short-term difficulty with sleep to chronic insomnia. Such
behaviors include spending long periods awake in bed [32];
sleeping later [33]; and daytime napping [33–35]. Although

such behaviors may help to make up for lost sleep and sleep
fragmentation in some perinatal women, for others—
particularly those who have significant predisposing
characteristics—they may serve to maintain the insomnia into
chronicity, even as the woman adapts to the initial precipitant,
or the precipitant is addressed/treated.
Evidence also implicates perinatal-specific behaviors in the
dysregulation of the circadian system, which may perpetuate
insomnia due to misalignment between the circadian timing
and sleep-wake systems. Such behaviors include little exposure to daytime bright light and exposure to bioactive light at
night [36, 37] and dampened circadian and activity rhythmicity [38–40]. Light and physical activity patterns are critical
zeitgebers (“time givers”) for the circadian system [41].

The Role of Racial Disparities
Despite the well-established role of racial disparities as a risk
factor for poor sleep health among females [42], there is a
significant dearth of evidence on racial disparities in perinatal
insomnia, as most studies have not enrolled racially/ethnically
diverse samples. In a large study of racial disparities in perinatal insomnia symptoms (n > 2000 pregnant women), black
pregnant women were more likely than black non-pregnant
women to endorse the insomnia symptom of difficulty falling
asleep; this was not observed in other racial/ethnic categories,
suggesting that for black women, pregnancy is associated with
more sleep disturbance [43•]. In a smaller study of pregnant
women (n = 267), black women were significantly more likely
to have clinically significant insomnia symptoms relative to
white women, marked by difficulty falling asleep on ≥ 3
nights per week. Financial status (specifically, poverty) was
determined to be the major driver of insomnia symptoms in
this study [20]. Overall, the few studies in this area support the
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critical need for more research on the role of racial disparities
and systemic racism on perinatal insomnia.

Potential Protective Factors for Perinatal
Insomnia
As most of the work in the arena of perinatal insomnia has
emphasized identifying potential risk factors, potential protective factors have been overlooked. Even so, recent evidence
suggests that physical activity and mindfulness may protect
women against insomnia in the perinatal period. Indeed, physical activity has been associated with a reduced risk of the
development of perinatal insomnia symptoms [10], perhaps in
part because physical activity reduces obesity, which is a prospective predictor of perinatal insomnia symptoms [10, 30].
Given the potential pathogenicity of rumination for insomnia,
perinatal researchers have sought to identify factors that may
protect against ruminative thinking. Mindfulness involves intentional and nonjudgmental awareness of internal and external
experiences in the present moment and self-compassion.
Importantly, ruminative thinking is incompatible with mindfulness. A cross-sectional analysis of 65 pregnant women showed
that, although nocturnal rumination was associated with greater
symptoms of insomnia and depression, everyday mindfulness
was associated with lower insomnia and depressive symptoms.
Importantly, women high in mindfulness reported lower levels
of rumination relative to those low in mindfulness [44]. This
suggests that cultivating mindfulness in pregnancy may reduce
ruminative thinking and curb risk for insomnia and depression,
but prospective data are needed to investigate this further.

Perinatal Insomnia Is Closely Linked
to Depression and Anxiety
Depression
Among the most common and debilitating pregnancy complications, up to 19% of perinatal women experience depression
[45, 46]. In recognition of the accumulation of research focused on sleep disturbances and depression in the perinatal
population, a recent meta-analysis of nine published studies,
corresponding to a sample of 1922 participants, documented a
significant, albeit moderate, relationship (r = 0.37), between
sleep disturbance and depression. A more robust relationship
was observed in cross-sectional studies (r = 0.48) vs. the five
longitudinal studies (r = 0.25). Factors such as age, marital
status, and breastfeeding did not moderate the depressionsleep disturbance relationship [47].
Insomnia and depression are intricately, bi-directionally
linked in a complex relationship [48], and prospective studies
are needed to fully understand whether insomnia plays a
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causal role in perinatal depression. Two recent longitudinal
studies have examined the role of prenatal insomnia symptoms during pregnancy in the development of postpartum depression. In a population-based study of nearly 2000 women,
participants were followed from late pregnancy to 8 weeks
postpartum. Insomnia symptoms in late pregnancy were predictive of postpartum-onset depression symptoms, but only
for women who had a past history of depression [29]. In another recent longitudinal study, nearly 600 women participated in clinician-led semi-structured interviews at late pregnancy and again at 3 months postpartum. Insomnia disorder was
found to predict postpartum depression symptoms, but not
postpartum depression diagnosis. Adjustment for a past history of depression and affect (negative and positive) also negated the insomnia-depression relationship [49].
As a past history of depression is an established, significant
risk factor for postpartum depression, it is critical to identify
factors, particularly those which may be modifiable, that influence postpartum depression recurrence. In a prospective study
of more than 300 pregnant women who had a history of depression, but were not depressed at the time of enrollment, participants completed a clinician-rated depression measure at the
third trimester and again in early postpartum period. Analysis
of the specific symptom domains captured in this depression
measure identified difficulty falling asleep as one of only three
specific symptoms which were significant predictors of postpartum depression recurrence. Specifically, participants who
reported nightly trouble falling asleep were nearly four times
as likely to experience a recurrence relative to those who experienced difficulty falling asleep occasionally or less often [50].
Taken together, prospective studies in the perinatal population suggest that although insomnia symptoms/disorder play
a role in increasing the risk of postpartum depression, it is
possible that other factors such as a past history of depression,
or negative affect, may be more robustly influential in the
causal pathway. However, there is strong evidence in the
non-perinatal adult literature showing that insomnia is a prospective predictor of new-onset psychiatric illness (see [6] for
a recent review). Although there are likely many reasons for
discrepancies between the non-perinatal adult and perinatal
literature in this area, we wish to highlight that the methods
used in the existing prospective literature on perinatal insomnia and depression are a major limitation. Specifically, these
studies have exclusively assessed prenatal insomnia as a predictor for postpartum depression. This research design misses
two influential factors. First, significant changes in sleep
which occur in the postpartum period, which are likely influential to mood—that is, a woman who has good sleep during
pregnancy may develop insomnia in the postpartum period,
which may lead her to become depressed, but this would be
missed in a design which exclusively focused on prenatal
insomnia as the exposure. Second, changes in depression
may occur during pregnancy, but such changes would not be
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captured when depression is exclusively measured as an outcome only in the postpartum period. Thus, studies which examine only the effects of prenatal insomnia on postpartum
depression fail to account for the critical sleep changes which
occur after childbirth, and miss important prenatal changes in
depressive symptoms, thereby limiting the ability to fully detect effects of perinatal insomnia on depression.

Anxiety
Perinatal anxiety, although exceptionally common, is considerably less studied than depression in the context of insomnia. In an
early study of 257 perinatal women who presented to an outpatient psychiatric clinic, insomnia symptoms were concurrently
associated with generalized anxiety symptoms after controlling
for concurrent depression symptoms [51]. More recent studies
have used prospective designs with larger sample sizes to more
fully elucidate this relationship. A cohort study of more than 500
women followed from mid-pregnancy to early postpartum found
that insomnia symptoms at mid-pregnancy were concurrently
associated with anxiety during pregnancy, and also predictive
of anxiety in early postpartum. A unique feature of this study
was assessment of symptoms of obsessive-compulsive disorder
(OCD), which is particularly relevant for this population, as the
perinatal period is established as a time of greater vulnerability to
OCD [52]. Findings showed that insomnia symptoms at midpregnancy were predictive of OCD symptoms at 8 weeks postpartum [30]. In a similar cohort study completed by the same
group, insomnia symptoms during late pregnancy predicted postpartum anxiety, even after accounting for depression [31].
Overall, these findings suggest that insomnia predicts perinatal anxiety, even after controlling for depression. There may
be a unique association between insomnia and perinatal anxiety which perinatal depression does not fully explain. As
discussed earlier, nocturnal rumination—and more specifically, nocturnal rumination focused on pregnancy and fetal/
infant health—is significantly associated with perinatal insomnia [15, 44]. A potentially ripe area of focus for future
work is the interplay among perinatal anxiety, perinatal rumination, and insomnia. For example, spending time in bed
awake due to acute insomnia may lead to more opportunity
for women to engage in ruminative thinking about perinatalspecific anxieties, which in turn may lead insomnia into chronicity via repeated pairing of the bed and negative, ruminative
thinking. Such studies could also inform novel interventional
targets for perinatal insomnia, such as ruminative thinking.

Cognitive-Behavioral Therapy for Perinatal
Insomnia
The recommended first-line treatment for chronic insomnia,
cognitive-behavioral therapy for insomnia (CBT-I), is a brief
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(4–6 sessions), multi-component, non-pharmacological intervention; it targets the factors that perpetuate insomnia [53, 54].
Its efficacy is well-established across numerous randomized
controlled trials in non-perinatal adults, which show average
treatment response rates between 70 and 80% [55–57].
Typical remission rates average 50% [58, 59]. Importantly,
treatment gains are durable over time, as demonstrated across
2–3-year follow-up periods in several rigorous studies
[60–63]. Furthermore, cognitive-behavioral therapy for insomnia also has well-established efficacy for insomnia comorbid with many conditions (including anxiety and depression),
with moderate to large effect sizes observed on sleep parameters in a recent meta-analysis [64]. However, the unique features of the perinatal period require separate assessment of
CBT-I in this population. Not surprisingly, pregnant women
prefer CBT-I over pharmacotherapy or acupuncture [65].
Three recent randomized controlled trials found CBT-I to
be effective in both face-to-face [66••] and digital formats [67,
68] for insomnia during pregnancy. In the face-to-face trial,
179 participants who were between 18 and 32 weeks’ gestation and met diagnostic criteria for insomnia were randomly
assigned to either CBT-I or a behavioral control condition.
Greater reductions in insomnia symptom severity were observed in the CBT-I group vs. control, further bolstered by
higher rates of insomnia remission, which was also achieved
faster relative to control [66••]. A small, but significant, effect
size was observed between groups for reduction in depression
symptoms.
Although face-to-face CBT-I was clearly efficacious for
insomnia during pregnancy, the small number of providers
who are trained in CBT-I may limit its widespread utility.
Therefore, studies evaluating more accessible options, such
as digital CBT-I, are important. To date, the two randomized
controlled trials evaluating digital CBT-I in perinatal women
have delivered digital CBT-I using the established online program Sleepio (Big Health). Sleepio is a standardized, fully
automated online CBT-I program; the program is entirely
self-guided and does not involve any interaction with a therapist. In the first randomized controlled trial of digital CBT-I,
delivered using Sleepio, 208 women were enrolled up to
28 weeks’ gestation [67]. Of note, some participants were
eligible on the basis of insomnia symptoms, not insomnia
disorder per se. Participants were randomized to either a full
course of Sleepio or “standard care” (which encompassed
their routine clinical care, including medications, alternative
treatments, psychotherapy). Sleepio was associated with
medium-to-large effects on insomnia symptom parameters,
which were found to be maintained 2 months postpartum. A
small but significant effect was observed on depression symptoms. In the second randomized controlled trial of digital
CBT-I, 91 participants with clinically significant insomnia
symptoms were enrolled around the 3rd trimester and randomly assigned to either Sleepio or a digital sleep education
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control condition [68]. Participants were followed through
6 weeks postpartum. Digital CBT-I was associated with significant improvements in insomnia symptoms relative to control; participants in this group also had better sleep and fewer
insomnia symptoms at 6 weeks postpartum. However, there
were no differences on depression symptoms between the
groups, and CBT-I did not significantly reduce cognitive hyperarousal symptoms.
To date, there is only one trial of CBT-I in postpartum
women, which showed that postpartum women with comorbid insomnia and depression report significant reductions in
insomnia and depressive symptoms after face-to-face CBT-I.
Importantly, this trial showed that postpartum women are capable of engaging in behavioral sleep treatment, despite challenges such as disrupted sleep due to infant waking and nighttime feedings. While this trial is limited by an uncontrolled
design, these results suggest that CBT-I may significantly
benefit postpartum women with insomnia and depression
[69].
As a whole, the results of these trials suggest that CBT-I
should be a recommended treatment for insomnia during pregnancy and early postpartum. The findings on depression, however, are limited because these trials did not enroll women
who were specifically experiencing depression.

The Future of Perinatal Insomnia Treatments
As discussed above, several unique perinatal factors can trigger and perpetuate perinatal insomnia, including pregnancy/
maternal-specific worries, physical discomfort and pain, and
caregiving for the infant. Combined, these factors can lead to
significant changes in maternal sleep patterns. Sleep treatments for perinatal women may benefit from providing education and normalization of these experiences, in addition to
behavioral and cognitive strategies to manage these sleepinterfering challenges.
Perinatal women have difficulty adhering to rigid behavioral sleep strategies. These adherence difficulties necessitate
the development of behavioral sleep strategies that improve
sleep efficiency and stabilize sleep-wake patterns, while permitting flexibility to compensate for sleep deprivation (e.g.,
due to nighttime feedings or dysregulated infant sleep) and
childcare. Prior CBT-I trials for perinatal insomnia added
30 min to habitual time-in-bed when prescribing sleep schedules, never reduced the sleep window to less than 6 h, and
provided patients with bed- and wake-time windows (30–60min) to accommodate variable infant sleep patterns [66••, 69].
Notably, flexibility in bed/wake-times does not reduce treatment efficacy [70].
Specific to the postpartum period, infant sleep problems
and nighttime feedings must be navigated in treatment.
Education about typical infant sleep patterns in the first few
months of life may help women to have realistic expectations
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about normative postpartum sleep fragmentation.
Encouraging equitable nocturnal caregiving with partners
when available may enhance CBT-I efficacy, which was an
important augmentation utilized previously in a study of CBTI for postpartum insomnia [69]. As sleep begins to consolidate
by 6 months for most infants, postpartum maternal sleep treatment may include teaching women behavioral strategies to
promote infant sleep.

Conclusions
Over the past 20 years, scientific discoveries regarding the
ubiquity and consequences of perinatal insomnia have elevated it from dismissible complaint to serious perinatal complication in need of treatment. Insomnia increases risk for perinatal depression, anxiety, cardiometabolic disorders, and
childbirth complications. To maximally reduce risk for perinatal complications, the field must better understand both risk
and protective factors for perinatal insomnia in an effort to
curb risk before an insomnia disorder becomes fully
established in pregnancy or postpartum. In recent years, nocturnal rumination (particularly focused on pregnancy and
fetal/infant health concerns) and obesity have been identified
as novel, potentially modifiable risk factors, whereas mindfulness and physical activity may serve as protective factors
against insomnia development. As behavioral factors which
may contribute to circadian dysregulation are common among
perinatal women, the circadian system and its role in perinatal
insomnia is another area ripe for further study. An overarching, major limitation in the existing body of work in perinatal
insomnia is the significant homogeneity of study samples with
respect to race and ethnicity. Racial and ethnic disparities and
the role of systemic racism in perinatal insomnia remain critically important areas for future investigation.
To fully understand the role of perinatal insomnia as a
risk factor for depression, more prospective studies are
needed, particularly work which examines new-onset depression in both pregnancy and postpartum, as well as
studies which are designed to allow for consideration of
both sleep and depression throughout the entire perinatal
period. In just the past 2 years, the first randomized, controlled insomnia therapy trials were conducted in pregnant
women. While the current state of the science supports the
use of traditional CBT-I to improve perinatal insomnia,
future investigations of strategies to tailor the treatment
for this population to increase adherence and address nocturnal caregiving may optimize treatment outcomes. Other
important next steps in the field are to test whether treatment of perinatal insomnia is a viable avenue for addressing comorbid depression, and whether such treatments
reduce risk for the development of perinatal depression.
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