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Abstract

Clinically relevant depressive syndromes are estimated to occur in approximately
12% of women during pregnancy and the postpartum. Perinatal depression (PND)
negatively impacts maternal self-care, nutrition, labor, and obstetric outcomes.
Hormonal and physical modifications influence the circadian and homeostatic
components of sleep regulation, leading to increased WASO, reduced TST, and a
predominance of relatively more superficial NREM sleep, especially in the third
trimester. Sleep-related breathing disorders, restless legs syndrome, insomnia,
and circadian rhythm disorders also typically increase during pregnancy in
predisposed women.

Of note, sleep disturbances are significantly more frequent in depressed
pregnant women and might be an early predictor of mental health deterioration
in the perinatal period. Therefore, sleep monitoring during pregnancy might
contribute to the early detection of risk for PND. While polysomnography should
be reserved for severe or diagnostically uncertain cases, sleep actigraphy can be
used extensively due to its minor cost and major comfort, especially during
pregnancy. Preliminary findings from this growing field of research encourage
nonpharmacological approaches to sleep disturbances including clear communi-
cation of sleep hygiene to preserve positive sleep patterns, safe and effective
chronotherapeutic measures such as bright light therapy to target circadian
rhythm disruption, and cognitive-behavioral therapy to address insomnia. The
combination of these interventions with conventional treatment approaches for

V. Fanti
South London and Maudsley NHS Foundation Trust, London, UK

C. Serrati - A. D’ Agostino (<)

Department of Mental Health and Addiction, San Paolo University Hospital, ASST Santi Paolo
e Carlo, Milan, Italy

e-mail: armando.dagostino @unimi.it

© Springer Nature Singapore Pte Ltd. 2022 353
R. Gupta et al. (eds.), Sleep and Neuropsychiatric Disorders,
https://doi.org/10.1007/978-981-16-0123-1_18


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-0123-1_18&domain=pdf
mailto:armando.dagostino@unimi.it
https://doi.org/10.1007/978-981-16-0123-1_18#DOI

354 V. Fanti et al.

PND is likely to improve mood and associated sleep disturbances in affected
women.
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Prenatal depression - Postpartum depression - Mood disorders - Sleep-wake
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18.1 Introduction on Perinatal Depression

Perinatal depression (PND) is defined as a major depressive episode (MDE) with
peripartum onset, that is, symptom onset during pregnancy or in the 4 weeks
following delivery [1]. The extension of onset within pregnancy (antenatal depres-
sion, AD) is a major shift from the previous conceptualization of postpartum
depression (PPD), classically restricted to the month following delivery. The Ameri-
can College of Obstetricians and Gynecologists (ACOG) has recently further
extended the alert up to 1 year after delivery [2], suggesting the need to frame this
disturbance in a span of 21 months (Fig. 18.1).

PND has a pooled prevalence of 12% (95% CI 11.4—12.5), which is significantly
higher in women from low- and middle-income countries compared to those from
high-income countries (OR 1.8, 95% CI 1.4-2.2) [3]. PND should be clearly
distinguished from the so-called “baby blues™: a brief, temporary state characterized
by tearfulness and irritability that occurs in roughly 70% of new mothers. PND has
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Fig. 18.1 Current DSM-5 definition of Perinatal Depression and extension suggested by ACOG.
The continuous curve indicates estimated prevalence course across the 21 months: 11.0% in the first
trimester which drops to 8.5% in the second and third trimesters. After delivery, prevalence of major
and minor depression begins to rise and peaks in the third month at 12.9%. In the fourth through
seventh months postpartum, prevalence declines slightly, staying in the range of 9.9-10.6%, after
which it declines to 6.5%. The dotted line indicates the 9.1% prevalence of any form of depression
in non-pregnant women of childbearing age
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been shown to negatively impact the early stages of mother—infant bonding and
adversely affect child development [4]. PND is linked to poor maternal self-care,
inadequate nutrition, premature labor, and adverse obstetric outcomes [5—8]. Early
detection is of paramount importance given the negative consequences of untreated
depression on the mother and her unborn child. Whether PND should be considered
a subtype of major depression that occurs in the perinatal period rather than a
different form of depression remains unclear [9]. Multiple epidemiological studies
have found depression to be more common following childbirth than at other times
in a woman’s life, suggesting an etiological link [10].

Several prenatal and perinatal risk factors for PND have been identified in
childbearing women. The former group includes previous psychiatric disorders
(especially history of PND or other mood/anxiety disorder), a family history of
psychiatric disorders, a high level of neuroticism, and stressful life events in the
previous year. In addition, lower socioeconomic status, low social support, daily
hassles (work hassles, financial strain, time pressures), experiencing intimate partner
violence, pregnancy complications, relatively younger (<24 years) or older
(>35 years) age, and adverse obstetrical outcomes also increase risk for PND
[11, 12].

18.2 Sleep and Pregnancy

Intense modifications of sleep can be observed among the several transformations
that women endure during pregnancy, during which hormonal and physical
modifications considerably impact both the circadian and homeostatic components
of sleep regulation, leading to modifications of sleep architecture [13].

In human studies, progesterone and prolactin enhance non-rapid eye movement
(NREM) sleep [14, 15], whereas rapid eye movement (REM) sleep is increased by
estrogens and reduced by progesterone [16, 17]. Increased progesterone levels are
also thought to be responsible for several modifications observed in sleep during the
first trimester. Among these, increased urinary frequency, increased daytime sleepi-
ness and shorter sleep onset latency (SOL) are noteworthy. Oxytocin peaks during
the night, promoting uterine contractions leading to sleep fragmentation. Cortisol
and growth hormone levels are also elevated, affecting sleep quality and inducing
daytime sleepiness [13].

Nausea, shortness of breath, tender breasts, headache, constipation, and heartburn
begin with pregnancy and often persist throughout, contributing further to sleep
disruption. Sleep disruption and fragmentation typically characterize the antenatal
period and the first few months after childbirth. The subjective quality of sleep is
typically lower in pregnant women compared to control subjects, with perceived
disruptions occurring as early as the first trimester despite an increase in sleep
duration [18]. The amount of reported sleep begins to decrease in the second
trimester. A recent meta-analysis showed that almost half of women experience
poor sleep quality during pregnancy, with an average Pittsburgh Sleep Quality Index
(PSQI) score of 6.4 (95% CI, 5.3-6.85) and a worsening trend from the second to the
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third trimester by an average of 1.68 points (95% CI, 0.42-2.94) [19]. However,
pregnancy is a risk factor for developing major polysomnography-assessed sleep
disorders only in women with predisposing factors, such as obesity or hypertension.
The physiological changes occurring during pregnancy in these women may con-
tribute to the onset of pathological conditions, especially sleep-disordered breathing.

Some evidence suggests that obstructive sleep apneas (OSAs), short sleep dura-
tion, and poor sleep quality may be associated with preterm birth (PTB). Very few
available studies all point to a slight increase in the risk for stillbirth for women who
sleep in supine position during the third trimester [20]. Severely disrupted sleep in
the third trimester has been found to be associated with longer labors and a fivefold
increase in cesarean deliveries [21].

Polysomnographic (PSG) studies have shown that sleep undergoes several phys-
iological modifications during pregnancy. A recent systematic review on PSG in
pregnancy reported a correlation between subjective worsening of sleep quality
across gestation and objective changes in sleep macrostructure, which become
particularly evident in the third trimester [13].

Women have been found to have shorter sleep duration, poorer sleep efficiency,
more awakenings, more stage N2 sleep, less slow wave sleep, less rapid eye
movement (REM) sleep, higher apnea-hypopnea index (AHI), and higher periodic
limb movement (PLM) index in late compared to early pregnancy. Quantitative
analyses revealed a progressive decrease of delta and theta powers and an increase of
beta-2 power suggesting frequent disruption of sleep during this period [22].

Overall, the main changes identified by PSG are increased WASO, reduced TST,
and a transition from N3 and REM sleep to more superficial NREM sleep stages (N1,
N2). These modifications become particularly evident in the third trimester and have
been confirmed both by studies comparing pregnant with age-matched nonpregnant
women and by a recent large analysis of PSG data collected among the same mothers
during early and late pregnancy [13].

Suboptimal sleep duration has been associated with impaired glucose tolerance
and gestational diabetes mellitus (GDM). This association has been confirmed after
controlling for age, trimester of pregnancy, lifestyle, and metabolic risk factors.
However, pooled data from prospective as well as cross-sectional studies have
shown a close relationship between extreme (i.e., <4 or >10 h per night) rather
than short sleep duration during the first half of pregnancy and incident GDM [23].

18.3 Sleep Disorders During Pregnancy

In addition to the physiological modifications that disrupt sleep during pregnancy,
specific sleep disorders may appear for the first time, or may worsen during preg-
nancy. A full overview of these conditions is beyond the scope of this chapter, so we
will briefly outline the clinical features of the most common conditions.
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18.3.1 Sleep-Related Breathing Disorders (SRBDs)

The spectrum of sleep-related breathing disorders includes a set of disorders
characterized by irregularity of respiratory pattern and/or abnormality in the quantity
of ventilation during sleep. As defined by DSM—5, SRBDs include obstructive sleep
apnea/hypopnea, central sleep apnea, and sleep-related hypoventilation.

SRBDs are quite common: approximately 20% of the general population are
estimated to have an apnea-hypopnea index (AHI), calculated as the number of
apnea and hypopnea episodes per hour, more than 5. These disorders are two to three
times more common in pregnant than nonpregnant females, particularly during the
third trimester [24, 25]. Snoring, a common sleep disorder reported by 4% of
nonpregnant women, increases to 25% during pregnancy [26].

The prevalence of obstructive sleep apnea hypopnea syndrome (OSAHS) is
approximately 2% in nonpregnant women but suspected to rise to almost 25%
during pregnancy. However, the actual prevalence of OSAHS during gestation is
not known [27]. OSAHS is characterized by repetitive episodes of obstruction of the
upper airway which causes partial or complete interruption of the airflow resulting in
oxygen desaturations. Patients usually report snoring, witnessed apneas, nocturnal
awakenings, and poor sleep quality resulting in daytime sleepiness. SRBDs may
develop or worsen during pregnancy and have a negative impact on maternal and
fetal health. Snoring and OSAHS during gestation have been associated with an
increased risk of GDM, preeclampsia, and pregnancy-induced hypertension [27, 28].

Considering the potential negative impact of SRBDs on maternal and fetal health,
and the relatively high prevalence of this disease during gestation, an assessment of
sleep quality and a query on snoring and other symptoms of OSAH should always be
included in prenatal care. Behavioral changes, such as lateral sleeping position
and/or head elevation, treatment of nasal congestion and avoidance of sedatives,
excessive weight gain and sleep deprivation, should be recommended for all cases of
pregnancy SRBDs. First-line treatment for OSAHS is positive airway pressure
therapy (PAP). Various devices can be proposed, differing in the way of delivering
the positive airway pressure; among them, the most common provides continuous
positive airway pressure (CPAP), other possibilities are the auto-titrating devices
(Auto-PAP) or bilevel delivery devices (Bilevel-PAP). Considering the increasing
dimensions of the pregnant uterus and the weight gain, pressure needs have to be
adjusted over time during the gestation.

The presence and severity of OSAH should be reassessed in the postpartum, as
the severity may improve following delivery and some women may no longer
require the treatment (Table 18.1).

18.3.2 Restless Legs Syndrome
Restless legs syndrome (RLS, or Willis—Ekbom disease) is a sensory-motor disorder

characterized by unpleasant leg sensation occurring at rest or in the horizontal
position (sensitive component) and irresistible urge to move the legs to relieve the
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Table 18.1 Management of obstructive sleep apnea during pregnancy

Method

1. Behavioral
* Sleeping in lateral position
* Elevation of head end of the bed
* Management of predisposing factors
— Nasal congestion
— Sleep deprivation
— Use of hypnotic medications
2. Disease-modifying strategies:
* Use of positive airway pressure (PAP) devices
— Continuous positive airway pressure therapy (CPAP)
— Bi-level positive airway pressure therapy (BPAP)
— Auto-titrating positive airway pressure therapy (APAP)

POOR SLEEP AND SLEEPINESS SLEEPINESS
(33) by 7 (3)
T pOOR DAYTIME
FUNCTION AND
SLEEPINESS
(34)

NO SLEEP DISTURBANCES POOR DAYTIME FUNCTION
(232) (77)

Fig. 18.2 Frequency of sleep-wake disturbances in a cohort of 1563 pregnant women, adapted
from refs. [30, 31]. A substantial overlap can be observed among the three sleep-wake disturbances.
Approximately one third of women reported all three disturbances and only 14.8% (=232) women
had none

symptoms (motor component). The incidence of RLS in the general population is
estimated to be 3.5-10%, and the syndrome is more common among women and
older adults. Pregnancy is a risk factor for the emergency or exacerbation of
preexisting RLS, and RLS symptoms are reported by as many as 27% of pregnant
women [29]. RLS is strongly associated with sleep-wake disturbances (poor sleep
quality, excessive daytime sleepiness, and poor daytime function) which are com-
mon in pregnancy and often overlap [30], as shown in Fig. 18.2.
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The presence of transient RLS during gestation is a risk factor for subsequent
development of chronic RLS. Furthermore, gestational RLS manifests in subsequent
pregnancies in 60% of women [32].

For a long time, RLS was classified as idiopathic or secondary, depending on the
presence of associated conditions. The idiopathic form is thought to be transmitted
by autosomal dominant inheritance [33]. Conditions associated with RLS are iron
deficiency anemia, folate deficiency, advanced renal disease, peripheral neuropathy,
and pregnancy [34]. RLS can also emerge in association with Parkinson’s disease,
rheumatoid arthritis, and fibromyalgia, but these associations are less common
[35]. However, the concept of primary and secondary RLS has been recently
challenged, and “secondary” factors are now considered as conditions that facilitate
the manifestation of RLS symptoms [36].

The pathogenesis of RLS in pregnancy, as in the general population, is still
unclear, but there is evidence that the underlying mechanism could involve iron
deficiency, along with alterations of dopaminergic transmission [37].

The therapeutic approach depends essentially on the severity of symptoms. In
case of mild or moderate new-onset RLS, the conservative approach is
recommended: sleep hygiene, avoidance of dietary stimulants, stretching, and mod-
erate exercise during daytime. Serum levels of ferritin and folate should always be
assessed and treated if abnormal.

When RLS symptoms are severe, a pharmacological intervention is
recommended. Nonetheless, most of the drugs approved for RLS are not consid-
ered safe during pregnancy due to the poverty of studies on gestational RLS
treatment. Recently, the International RLS Study Group developed some guidelines
for the treatment of RLS in pregnancy and lactation [38]. Specifically,
nonpharmacological treatment such as yoga, moderate exercise, and massage should
be considered as first-line treatment as well as iron implementation if serum ferritin
level is <75 mcg/L. For refractory cases, medication prescription is recommended at
the lowest possible dose and for the shortest possible period of time. When
medications need to be considered for refractory RLS during pregnancy, the
guidelines recommend low doses of benzodiazepines (second and third trimester
of pregnancy), combinations of levodopa/carbidopa (25/100 mg or 50/200 mg
extended release), or low doses of oxycodone for very severe, refractory RLS (first
trimester) [38].

18.3.3 Insomnia

Pregnant women often report disrupted sleep, reduced total sleep time, and
decreased quality of sleep, particularly during the third trimester. More than one in
two pregnant women (52—-61%) complain about insomnia on an almost nightly basis,
particularly during the last 8 weeks of pregnancy [39].

Polysomnographic recordings in the third trimester confirm the presence of
longer sleep latency, longer wake time after sleep onset, reduced sleep efficiency,
and decreased deep sleep [40]. Patients complaining of insomnia during this period
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should be carefully assessed for OSA and RLS, which can present as difficulty in
initiating or maintaining the sleep.

The presence of insomnia has a significantly negative impact in terms of quality
of life and daytime functioning and has been linked with reduced ability to tolerate
labor pain [41]. Moreover, some studies reported that women whose average sleep
lasts 6 h tend to have longer labors, higher chance of cesarean sections, and increased
risk of preterm birth compared to women sleeping for more than 6 h per night
[21, 42].

Finally, insomnia is strongly associated with both preexisting and de novo
peripartum depression [43, 44]. In case of pregnancy-related insomnia, the first
recommendation is to rule out other sleep disorders, such as RLS or BRSD, or
underlying depression. Therapeutic opportunities include nonpharmacological
interventions based on sleep hygiene measures, dietary modifications, and sleep
positioning adjustments. Some researchers reported efficacy of acupuncture,
massages, yoga, and physical exercise [45]. Among nonpharmacological
interventions, cognitive—behavioral therapy (CBT) is often effective and
durable [46].

The use of sedative and hypnotic medications should be limited during pregnancy
due to their potential for adverse effects on the developing fetus. Benzodiazepines
(BDZ) and hypnotic benzodiazepine receptor agonist drugs (HBRA) may increase
the risk of preterm birth, low birth weight, and/or small-for-gestational-age infants.
However, lack of association between medication exposure and birth weight relative
to gestational age and gender in a recent cohort of 82,038 pregnancies suggests the
previously observed association with birth weight could be explained by earlier
delivery rather than impaired intrauterine growth. These compounds are also gener-
ally not recommended in the third trimester to avoid neonatal withdrawal issues.
Antihistamines are a possible alternative when medication is considered neces-
sary, although the evidence for efficacy and safety is limited to very few studies.

Pharmacological treatment should be used for the shortest possible period,
although, the benefits of these medications may outweigh the risks in particular
cases [47].

18.3.4 Circadian Rhythm Sleep Disorders During Pregnancy

In physiological gestations, the normal circadian rhythm of melatonin secretion
seems to be preserved, with the period of secretion proportional to the duration of
darkness. The amplitude of the nocturnal increase of melatonin secretion tends to
raise in the third trimester [48]. The literature concerning circadian rhythm disorders
during pregnancy is scarce and essentially relies on studies of pregnant women
working on rotating shifts and night-work. Circadian disruptions seem to have a
negative impact during pregnancy; however, most of the evidence comes from
animal studies [49]. Human studies on women exposed to shift work provided
evidence of detrimental effects on pregnancy outcomes. An increased risk of fetal
loss was confirmed among women working fixed night shifts, along with increased
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likelihood of delivering small-for-gestational-age babies, and a mean lower
birthweight [48, 50, 51]. Of note, an association between circadian rhythm
alterations and preeclampsia has also been reported [52].

The circadian system appears to play a role in term of labor as well. Specifically,
spontaneous rupture of membranes mostly occurs during the night (12 am—4 am),
and the onset of labor tends to peak around dawn and dusk, with lower rates during
the day [53, 54]. In conclusion, although disruption of circadian rhythms during
pregnancy appears to reflect both external (e.g. shift work) and endogenous
(e.g. sleep disturbances) factors, the mechanisms leading to negative pregnancy
outcomes are still unclear.

18.4 The Relationship Between Sleep Disturbances
and Perinatal Depression

Karacan and colleagues were the first to hypothesize a link between sleep
disturbances and postpartum depressed mood [55]. Empirical evidence accumulated
over the following 40 years confirmed this strong relationship, with effect sizes
ranging between 0.4 and 1.7 across studies [56]. Indeed, sleep disturbances have
been reported to be more frequent in depressed than nondepressed pregnant women
[57, 58]. During regular pregnancy, sleep can change due to physical factors (i.e.,
enlargement of fetus), hormonal abnormalities, or random sleep-wake patterns of the
newborn.

Circadian rhythm dysregulation is a common feature among patients with mood
disorders [59, 60]. However, studies on circadian rhythms during pregnancy and the
postpartum remain scarce. Gonadal steroids (estrogen and progesterone) are endog-
enous modulators of circadian thythm amplitude that undergo relevant modifications
throughout the perinatal period. The relationship between mood and melatonin
secretion, a typical marker of circadian rhythms, remains unclear. Plasma nocturnal
melatonin concentrations, especially in the morning hours, were lower in depressed
pregnant, but elevated in depressed postpartum women, compared with healthy
controls of same gender. Melatonin timing measures were advanced in pregnant
women with a personal or family history of depression. These findings implicate
disturbances in the regulation of the melatonin-generating system in pregnancy and
postpartum depression and suggest that abnormalities in melatonin timing
parameters may be markers of vulnerability to depressive illness during
pregnancy [61].

These preliminary data support circadian intervention (i.e., bright light therapy,
BLT) as prevention measures in those women showing circadian vulnerability [62—
64]. Sleep patterns during pregnancy have been studied with subjective (self-report
questionnaires, rating scales, and sleep diaries) and objective sleep assessment tools
such as polysomnography (PSG) and actigraphy [65-67]. Studies have generally
shown a stronger correlation between self-perception of sleep quality and the
development of depressive symptoms [68, 69]. The majority of longitudinal studies
show that worsening in subjective sleep increases the likelihood of negative mood
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Fig. 18.3 Three distinct trajectories of subjective sleep quality in a cohort of 262 nonclinical
pregnant women. The poorer sleep quality group demonstrated increased mood disturbances at
36 months postpartum [72]

symptoms across the perinatal period [70]. Although most women report mild sleep
disruption throughout the perinatal period, increased risk of depressive symptoms in
the postpartum has been reported among those with a significant decline in sleep
quality from early to late pregnancy and those who report poor subjective sleep
quality throughout [71].

Subjective sleep quality and mood disturbances were recently assessed in
262 Chinese women from late pregnancy to 3 years after delivery with nine fixed
time points of data collection [72]. This large, longitudinal study confirmed that
women are vulnerable to poor sleep quality from late pregnancy onward, with
disturbances persisting over time. The authors were able to distinguish three distinct
trajectories that are shown in Fig. 18.3. Poor sleep quality, depression, and anxiety
scores during late pregnancy appeared to anticipate the sleep trajectories. In particu-
lar, worse sleep quality predicted mood disturbances at 36 months postpartum.

Poor sleep quality during early stages of pregnancy may contribute to the
development of higher levels of depressive symptoms close to delivery [73]. Simi-
larly, sleep disruption in late pregnancy has been associated with more depressive
symptoms in the first few weeks after childbirth [69, 74]. Even the time of delivery
has been associated with emotional disturbances, that is, sleep loss due to labor and
nocturnal delivery has been linked with more emotional distress in the early post-
partum, when “baby blues” in most commonly experienced [74]. Some studies have
shown a higher frequency of sleep-wake disturbances (poor sleep quality, daytime
sleepiness, poor daytime function) in depressed compared to nondepressed pregnant
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women [56]. Furthermore, major depressive disorder has been associated with RLS,
a typical cause of sleep disruption during pregnancy, especially in the third trimester
[31, 75].

Krawczak et al. [76] compared sleep, daily activity rhythms, and mood during the
third trimester and at 612 weeks postpartum between pregnant women with (“high-
risk”) and without (“low-risk™) a history of mood disorder. By combining subjective
(Edinburgh Postnatal Depression Scale, Pittsburgh Sleep Quality Index) and objec-
tive measures (actigraphy), they found that women with a history of depression
reported worse mood, sleep, and daily rhythms during pregnancy; however, the only
objective measure that significantly differed between the two groups was sleep
efficiency (SE) in the postpartum period, suggesting a discrepancy between self-
reported and objectively measured outcomes in their population. Variations of the
interdaily stability, a measure of day-to-day stability of circadian rhythms, were
found to correlate with day-to-day mood variation [77, 78]. High-risk women had
lower variation amplitudes in pregnancy but not in the postpartum, when circadian
rhythms are significantly influenced by the newborn. Sleep disturbances are reported
in up to 90% of depressive episodes, but macro- and microstructural abnormalities
often persist beyond the episode and have been proposed as markers which increase
patients’ vulnerability to relapse and recurrence and predictors of negative therapeu-
tic outcome [79-84]. Likewise, sleep monitoring in pregnant women might be
crucial to predict the likelihood of PND given the bidirectional link between sleep
and depressive symptoms [65, 85]. Furthermore, abnormalities of macro-structural
parameters and micro-architectural sleep features have recently been described in
infants born to depressed mothers. These findings suggest that intrinsic features of
sleep might contribute to the transmission of depression vulnerability from mothers
to children [86].

18.5 Sleep Loss and Puerperal Psychosis

Puerperal psychosis (PP) is the most severe form of postnatal psychiatric disorder
observed in mothers. It is estimated to occur in 1-2/1000 women in the first 6 weeks
following delivery. A previous history of puerperal psychosis or bipolar mood
disorder increases the risk dramatically, to over 30% [87]. The clinical onset is
often abrupt and should be carefully distinguished from neurological causes such as
autoimmune encephalopathies precipitated by immunological modifications that
occur during the early postpartum [88]. Indeed, puerperal psychosis often presents
as a full-blown manic psychosis with racing thoughts, distractibility, insomnia, and
delusions but also delirium-like signs such as disorientation or acute dissociative
experiences that are more typically observed in neurological conditions. Given that
sleep loss is a widely recognized trigger for both manic episodes and psychotic
symptoms, the abrupt peripartum modifications of sleep are likely to play a role in
the pathogenesis of puerperal psychosis [89]. Although very few studies directly
addressed this relationship, some evidence suggests individual differences in the
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vulnerability to sleep-related mood regulation following sleep loss might explain the
increased risk in women with bipolar disorder [90].

18.6 Routine Monitoring and Treatment

Monitoring sleep patterns during pregnancy appears to be a valuable preventive
measure to detect the risk of PND. Polysomnography has provided the most objec-
tive evidence of a possible relationship between sleep disruption and depressive
symptoms in the perinatal period. However, PSG should be reserved for severe or
diagnostically uncertain cases. On the other hand, sleep actigraphy may be used
extensively due to its minor cost and major comfort compared to PSG, especially
during pregnancy. Preliminary findings from this growing field of research encour-
age the development of preventive interventions to ensure circadian rhythm and
sleep stability throughout the perinatal period. These include clear communication of
sleep hygiene to preserve positive sleep patterns, safe and effective
chronotherapeutic measures such as BLT to target circadian rhythm disruption,
and CBT to treat insomnia (iCBT) [91, 92]. Of note, a randomized controlled trial
of almost 200 pregnant women without psychiatric morbidity confirmed that iCBT
effectively reduces self-reported (but not objective) total wake time and might also
have a positive impact on depressive symptoms [93].

In terms of pharmacological treatment, several available guidelines advise to
continue antidepressants in women with a mood disorder who become pregnant,
but clear evidence in support of this recommendation is lacking [94]. In the case of
new episodes, most guidelines agree on psychosocial interventions for mild to
moderate depression and pharmacological treatment with selective serotonin reup-
take inhibitors (SSRIs) for severe depression. Among these, sertraline is generally
recommended as first line due to its relatively low teratogenic risk, whereas paroxe-
tine is discouraged due to a slight increase of risk for congenital heart malformations.
Antidepressant treatment can be safely continued during breastfeeding, although
guidelines encourage close observation of the newborn. Reliable, evidence-based
information on the use of sleep medications during pregnancy and breastfeeding is
still very limited [95]. Whenever appropriate, the pharmacological treatment of sleep
disturbances must include an individualized assessment and cautious examination of
risks and benefits of maternal and fetal pharmacologic exposure [96]. In all cases,
intrapartum and immediate postpartum monitoring should be guaranteed for the
newborn exposed to psychotropic medication in utero.
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