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ABSTRACT

Introduction Pregnancy and new parenthood is an exciting
time, but also a stressful life event that can predispose to
mental health challenges. Perinatal anxiety is one such
challenge, and is an important contributor to parental

distress and other negative outcomes. Sleep and biological
rhythms are often disrupted in the perinatal period. These
disruptions have been associated with postpartum depression,
and in some cases with perinatal anxiety. However, the
literature concerning the association with perinatal anxiety

is inconsistent and may be methodologically limited. To

our knowledge, there has been no comprehensive review
published characterising the relationships between sleep,
biological rhythms, and perinatal anxiety and related disorders
to date. In this systematic review, we will summarise the
current state of the literature concerning these relationships,
allowing us to highlight gaps and potentially inform clinical
understanding of perinatal anxiety, sleep and biological
rhythms.

Methods and analysis Primary research articles will be
eligible for inclusion if they assess perinatal anxiety or related
disorders using validated criteria (self-report or diagnostic),
assess sleep and biological rhythms in the perinatal period,
include >4 participants and meet other inclusion/exclusion
criteria. We will conduct comprehensive searches of MEDLINE,
PsycINFO, Embase and CINAHL, with coverage spanning

from database conception to search date (August 1,2021).
Key search concepts include (1) the perinatal period, (2)
sleep/biological rhythms and (3) anxiety. Risk of bias will be
evaluated using the Cochrane Risk of Bias Tool. Data will be
narratively synthesised, with quantitative synthesis included if
possible. When relevant, strength of evidence will be assessed
using Grading of Recommendations Assessment, Development
and Evaluation criteria, and potential publication bias will be
assessed.

Ethics and dissemination Research ethics approval is

not required. Study results will be reported according to
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines. Results will be disseminated to relevant
stakeholders as conference presentation(s) and submitted for
publication in a peer-reviewed journal.

PROSPERO registration number 200166.

INTRODUCTION

Rationale

While pregnancy and new parenthood is
often regarded as an exciting and positive
time, it is also a stressful life event,1 with many
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Strengths and limitations of this study

» Broad search and inclusion criteria will allow for
a comprehensive review characterising the rela-
tionships between sleep, biological rhythms, and
perinatal anxiety and related disorders, which will
highlight gaps in current understanding of these
relationships.

» Given the state of the literature, the authors predict
few included studies per research question and a
large degree of heterogeneity between them (eg, in
methods of assessment of anxiety, sleep and biolog-
ical rhythms), which will limit the ability for quanti-
tative analysis.

» In this study, we have defined ‘perinatal’ as preg-
nancy and up to 12 months postpartum, as opposed
to several weeks postpartum, as many of these in-
dividuals will continue to experience disruptions and
mental health challenges for this more extended
period.

accompanying changes and disruptions that
can predispose new parents and new parents-
to-be to mental health challenges during
pregnancy and the postpartum (the peri-
natal period). Depression is the most studied
mental disorder occurring in this period,
affecting as many as 19% of persons during
the first 3months postpartum,’ and poten-
tially contributing to negative outcomes not
only for the postpartum individual butalso for
their family.” However, despite receiving less
research attention, perinatal anxiety is also an
important contributor to parental distress,*
and often co-occurs with depression, making
both disorders more difficult to treat.*” Given
its common co-occurrence with depression,
anxiety is often studied in the context of this
disorder; however, it is important to distin-
guish the differential impact of anxiety from
depression given its respective contribution
to distress as well as to better inform appro-
priate treatment options.* While not formally
acknowledged as a disorder in the Diagnostic
and Statistical Manual of Mental Disorders,
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Fifth Edition (DSM-5),® postpartum anxiety has a prev-
alence of approximately 15%-18% (self-reported symp-
toms) and 9%-10% (diagnosed) in developed countries,’
and is associated with negative outcomes.” '’ Similarly, the
prevalence of anxiety symptoms during pregnancy ranges
from 18% to 24% (self-reported) and 15% to 18% (clin-
ical diagnosis).’

Accumulating evidence suggests that perinatal anxiety
may negatively impact outcomes in peripartum individ-
uals and their infants. In peripartum individuals, peri-
natal anxiety may affect not only psychosocial outcomes,
such as parental self-confidence and body image, but
also obstetric outcomes, such as sick leave during preg-
nancy, increased visits to obstetricians, anaemia, delivery
through C-sections and delivery prior to term.""™ Impor-
tantly, anxiety disorders during the perinatal period also
appear to negatively influence infant outcomes, including
birth weight, Apgar scores, parenting behaviour, the rela-
tionship between mothers and their infants (including
bonding—a key process in the development of a child),
and excessive crying in infants.'' "7 Emerging evidence
suggests that perinatal anxiety disorders are predictive of
children’s emotional and behavioural disturbances at 4
years of age.'” Thus, prevention and treatment of peri-
natal anxiety can potentially have a positive impact on
both the parent and their child.

Although no longer formally categorised as anxiety
disorders in the DSM-5, anxiety-related disorders such as
obsessive-compulsive disorder (OCD) and post-traumatic
stress disorder (PTSD) are also prevalent in the peri-
natal period and have been associated with poor health
outcomes for mothers and infants. The existing liter-
ature shows that the perinatal period represents a time
of increased risk for the development and exacerbation
of OCD symptoms, with an estimated prevalence of
0.2%-3.5% in pregnancy and up to 2.3%-9% in the post-
partum.'**" OCD during pregnancy is frequently associ-
ated with contamination fears regarding the fetus, and
can present with compulsions such as excessive washing
or cleaning rituals, diet restriction and restriction of
contact with others postnatally. Postnatal onset of OCD
has been associated with aggressive intrusion cognitions
involving deliberately harming the baby and is associated
with the avoidance of caregiving tasks such as bathing,
or compulsive checking, for example that the infant has
not been kidnapped by a stranger.'” * While literature
regarding PTSD during the perinatal period is relatively
limited both in quantity and in methodological quality,
PTSD during the postpartum period has also been asso-
ciated with negative outcomes including low birth weight
and decreased rates of breast feeding.”*

Sleep and biological rhythms are also commonly
disrupted in the perinatal period.**® In the general
population, disturbed sleep has been associated with
diabetes, obesity, metabolic syndrome, chronic pain,
hypertension and heart disease,” " and sleep depriva-
tion can contribute to changes in immune and endo-
crine functioning, as well as cognition and aspects of

attention.””™ Poor sleep and the presence of sleep
disorders are also associated with a lower quality of life,
and interference with performance of important activ-
ities such as driving.** * Specifically, during pregnancy,
poor quality of sleep is associated with negative outcomes
such as increased risk of suicidal ideation, preterm birth,
low birth weight, fetal growth restriction and gestational
diabetes.”*™®

Sleep disruption has also been associated with post-
partum depression,”®* and in some cases with perinatal
anxiety.” *’ However, the literature concerning the associ-
ation with perinatal anxiety and related disorders is incon-
sistent. For example, in one study, women who reported
poor sleep had higher self-reported anxiety symptoms
at 6months postpartum.”” Similarly, other studies have
reported that anxiety was associated with subjective, but
not objective, sleep changes in the third trimester,"’ and
higher levels of anxiety and symptoms of OCD were
reported among individuals experiencing mid-pregnancy
insomnia.”’ In contrast, Tham and colleagues showed
that postnatal depression, but not anxiety, is associated
with poor sleep quality during pregnancy.* Sleep diffi-
culties are also common in PTSD,* and sleep difficulties
in the perinatal period have been associated with a wors-
ening trajectory of post-traumatic stress across this same
period.** Additionally, fewer studies have focused on the
relationships between perinatal anxiety and biological
rhythms other than sleep, although perinatal alterations
in biological rhythms have been linked to negative mood
outcomes.” ** ** Published literature concerning sleep,
biological rhythms, and perinatal anxiety and related
disorders in many cases may also be limited by small
sample sizes, heterogeneity and other methodological
shortcomings.”® Despite the negative outcomes associ-
ated with both anxiety and disturbed sleep during the
perinatal period,* ' ** to our knowledge, there has
been no comprehensive review published characterising
the relationships between these concepts to date. In this
systematic review, we will summarise the current state
of the literature concerning the relationships between
sleep, biological rhythms, and perinatal anxiety and
related disorders, which will allow us to highlight gaps
in the current understanding of these phenomena, as
well as potentially inform clinical understanding of these
constructs.

Objectives

Our aim is to elucidate the interactions between sleep,

biological rhythms, and anxiety and related disorders in

the perinatal period (including pregnancy and up to 12

months postpartum). To do so, this systematic review will

address the following research questions:

1. How do sleep and biological rhythms in the perinatal
period affect the onset and course of perinatal anxiety
and related disorders, and vice versa?

2. How do sleep and biological rhythms in the perinatal
period affect the outcomes of perinatal anxiety and re-
lated disorders?
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3. How do perinatal anxiety and related disorders affect
outcomes of sleep and biological rhythm disruptions?

4. Are there any chronotherapeutic treatments that have
been administered in the perinatal period to treat anx-
iety and related disorders, or sleep disturbances in in-
dividuals with anxiety and related disorders?

5. What are the effects of treatment for perinatal anxiety
and related disorders on sleep and circadian rhythms?
Are there any treatments for perinatal anxiety and re-
lated disorders targeting sleep or biological rhythms
that have been implemented? What were the effects of
the implemented treatments?

METHODS AND ANALYSIS

This protocol and the reporting of results will be based
on Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines.*®

Eligibility criteria

Studies will be eligible for inclusion if they meet the
following criteria: (a) assess perinatal anxiety using a vali-
dated self-report tool or diagnostic criteria (including
anxiety symptoms or disorders; or PTSD, OCD or their
symptoms); (b) assess sleep or biological rhythms in
the perinatal period, either subjectively or objectively
(including clinical questionnaires, clinical interviews,
actigraphy, polysomnography, etc); (c¢) published in or
translated to English; and (d) primary research article
with >4 human participants. Studies will be excluded if
they: (a) include jetlag as their sole sleep disturbance; (b)
include duplicate data from a database or other included
studies; (c¢) do not distinguish adequately between peri-
natal anxiety and symptoms of other mental disorders
(such as depression).

Information sources and search strategy

Comprehensive searches of MEDLINE, PsycINFO,
Embase and CINAHL will be conducted to identify rele-
vant articles for inclusion. Coverage spans from 1946
(MEDLINE), 1806 (PsycINFO), 1974 (Embase) and 1981
(CINAHL) to search date (August 1, 2021). The search
strategy will include predetermined keywords and subject
headings appropriate to each database (Medical Subject
Headings for MEDLINE, etc). See online supplemental
appendix 1 for terms and sample search strategy. Key
concepts include (1) the perinatal period (pregnancy
and/or up to 12 months postpartum), (2) sleep and/or
biological rhythms, and (3) anxiety. No search limits will
be applied.

Screening and data extraction

Citation lists from searches will be imported to EndNote
V.20 for de-duplication. Following de-duplication, cita-
tions and data will be managed using Covidence. Titles
and abstracts will be independently screened by two
reviewers for potential relevance. Following this, full text
of potentially relevant articles will be obtained and inde-
pendently assessed for inclusion. In cases of disagreement

at either stage, a third reviewer will assess the article for
potential inclusion. Two reviewers will independently
extract data using a standardised, electronic data collec-
tion form embedded within Covidence. Data will be
reviewed for clarity and consistency by a third reviewer,
and reconciled into one document.

Data will be extracted for the following variables: (1)
assessment/diagnosis of sleep and/or biological rhythms
and associated disturbances, and related information
such as prevalence, course, treatment outcomes, etc;
(2) assessment/diagnosis of anxiety or related disorder,
and related information such as prevalence, course,
treatment outcomes, etc; (3) characteristics of included
participants, including pregnancy-related and childbirth-
related information, as well as the presence of spousal/
partner/familial support persons; (4) study details, such
as year of publication, number of included participants,
comparator groups, methods of recruitment, timing
and type of assessments, cut-off points, statistical analysis
methods and main findings. The first two domains of vari-
ables related to sleep, biological rhythms and anxiety are
the main outcomes of interest. It should be noted that
methods of measuring sleep and biological rhythms as well
as methods of assessment of anxiety and related disorders
will likely vary substantially between the studies. Current
methods of assessment of sleep and biological rhythms
are varied and may include subjective questionnaires
(eg, the Pittsburgh Sleep Quality Index,”” the Insomnia
Severity Index,” the Biological Rhythms Interview of
Assessment in Neuropsychiatry®), actigraphy, polysom-
nography, measurement of body temperature and fluc-
tuation in hormones such as melatonin among others.
Though there is no perinatal-specific anxiety diagnosis
included in the DSM-5, a diagnosis of an anxiety disorder
may be established using validated clinical interviews (eg,
the Mini International Neuropsychiatric Interview, the
Structured Clinical Interview for the DSM-5), and clinical
questionnaires may be used to assess symptom severity
(eg, the State-Trait Anxiety Inventory, the Generalized
Anxiety Disorder-7, the Yale-Brown Obsessive Compul-
sive Scale, and the Depression, Anxiety and Stress Scale).
Some perinatal-specific anxiety scales exist, including
the Perinatal Obsessive-Compulsive Scale, the anxiety
subscale of the Edinburgh Postnatal Depression Scale
and the Perinatal Anxiety Screening Scale.

Data synthesis and evaluation

Risk of bias will be evaluated using the Cochrane Risk of
Bias Tool.” Risk of bias will be assessed at the level of the
study. Study data will be narratively synthesised. Quantita-
tive synthesis will be included if possible, however given
the state of the literature on the topic, the authors predict
a large degree of study heterogeneity and a low number
of relevant studies per research question, which may
limit the appropriateness of quantitative methods. Meta-
regression, subgroup analysis, and/or random effects
meta-analysis may be employed if appropriate given the
high degree of expected heterogeneity. When relevant,
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strength of evidence will be assessed using Grading of
Recommendations Assessment, Development and Eval-
uation criteria, and potential publication bias will be
assessed.

Patient and public involvement

This study protocol was presented to the Community
Advisory Committee consisting of former patients of
the Women’s Health Concerns Clinic at St Joseph’s
Healthcare Hamilton (March 2021, Hamilton, Ontario,
Canada). Two individuals with lived experience have read
and provided feedback on this systematic review protocol.

ETHICS AND DISSEMINATION

Research ethics approval is not required. Results will
be disseminated to relevant stakeholders as conference
presentation(s) and submitted for publication in a peer-
reviewed journal.

DISCUSSION

Understanding the complex relationships of perinatal
anxiety with sleep and biological rhythms will allow
researchers and clinicians to begin to assess the impor-
tance of perinatal sleep and biological rhythms as risk
factors and aetiological components of anxiety during this
period. As part of this review, we aim to provide a compre-
hensive and detailed overview of the existing literature on
this topic, and to provide a foundation for future studies
aiming to fill the gaps in current understanding of these
relationships. Notably, a previous systematic review iden-
tified comorbid sleep disorders to be a risk factor for the
first-time onset of anxiety during the perinatal period,”
indicating an important role of sleep in the development
of anxiety during this time. If a substantial relationship is
identified among sleep, biological rhythms and anxiety
during the perinatal period, it is possible that sleep and
biological rhythms may offer targets for pharmacolog-
ical or psychotherapeutic treatment and prevention of
anxiety during this critical period in the lives of parents,
parents-to-be and their families.

Strengths and limitations

Given the state of the current literature, the authors
predict that few studies will address each of the research
questions included in this study. Additionally, a large
degree of heterogeneity is expected in the assessment
of sleep and biological rhythms and of perinatal anxiety
in the literature, due to the diverse range of methods
currently used to assess these outcomes (eg, actigraphy,
polysomnography, subjective questionnaires, clinical
interviews). This may limit our ability to conduct a quan-
titative analysis.

However, a strength of our protocol lies in including
a broad search and inclusion criteria which will allow
us to comprehensively describe these phenomena,
and to highlight the current literature describing their

inter-relationships. Another strength of our protocol is
the definition of ‘perinatal’ as including pregnancy and
up to 12 months postpartum, as opposed to merely preg-
nancy and several weeks immediately following childbirth.
Many individuals continue to experience disruptions in
their mental health related to perinatal-specific stressors
in this extended period, and thus a more comprehensive
characterisation has the potential to benefit these indi-
viduals throughout longer duration following childbirth.
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