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An Introduction to Women'’s

Mental Health

Jeronimo Mendes-Ribeiro, Antonio Geraldo da Silva,

and Joel Renno Jr.

Women’s Mental Health:
A Comprehensive Approach

Are women weaker than men? We do not look for
answers like that. At least not by this angle [1].
Neuroscientists and clinicians have struggled with
the brain because it is such a complex organ that
interacts with the whole body. Even so, over the
last 30 years, an emerging body of research has
achieved great improvements on the way we
understand not only psychosocial and cultural
aspects of sex differences, but also biological basis
and how this knowledge could advance preventive,
diagnostic, public policies, and therapeutic health-
care practices on mental disorders [2, 3].

Although the physiology and neurobiology of
women and men are almost identical, studies on
sex and gender as critical variables related to the
causes and expression of medical conditions are
established for a number of diseases, including
selected mental disorders.
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Dysregulation of the HPA system has been
associated as central to understanding the devel-
opment of mood disorders. Sexual hormones pro-
mote a wide range of neuronal response and
actions on hypothalamic-pituitary-adrenal (HPA)
and hypothalamic-pituitary-gonadal (HPG) cir-
cuitry. Estrogen receptors are widely distributed
throughout the brain — paraventricular nucleus
(PVN), ventromedial nucleus (VMN), central
amygdala, hippocampus, and subgenual area.
Moreover, sex differences are prominent in the
symptomatology and the course of mental disor-
ders [4]. Evidence from neuroimaging and
molecular research have shown the influence of
genetic and epigenetic mechanisms of hormone-
dependent transcriptional factors on stress
response and emotion regulation circuitry [5-7].

Not only female brain anatomical structure,
functioning, and disease processing — but also the
way several mechanisms such as early life pro-
gramming, perinatal stress, hormones (e.g., preg-
nancy, hormonal-based contraceptives, hormonal
therapy), genetics, epigenetics, and psychosocial
stressors like trauma, child abuse, and domestic
violence interfere with brain activity and stress
circuits are currently considered “hot topics” for
a comprehensive undertanding on why preva-
lence of some mental disorders are higher in
women than men [8—10]. Depressive disorders
tied to reproductive events may partially account
for this higher risk, and pathophysiological
mechanisms include an increased vulnerability to
fluctuations in gonadal steroids, but other neuro-

J. Renno Jr. et al. (eds.), Women’s Mental Health, https://doi.org/10.1007/978-3-030-29081-8_1
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endocrine mechanisms may play a role [11].
Women are also more exposed to emotional,
physical, and sexual violence, including intimate
partner violence and trauma. Sex-specific bio-
logical components may also be involved on why
women get depressed more often or why they
attempt suicide with more frequency since
women are exposed to more high-impact trauma
(e.g., sexual trauma) than men, and at a younger
age [12-14].

Preclinical and clinical research have recently
started to address relevant methodological con-
founders since results were obtained from over-
represented males subjects. Clinical studies have
incorporated on their design controlling for men-
strual cycle phase (follicular or luteal), either pre-
menopause or postmenopause given the
inconsistencies and heterogeneity of literature in
the past [12]. Research on imaginology, molecu-
lar aspects, epigenomics, proteomics, and aspects
of systems biology have been leading greater
improvements and complexity to the current
understanding of the underlying mechanisms of
vulnerability and sex-specific differences on
prevalence, onset, timing, severity of clinical pre-
sentation, and course of mental disorders [8, 15].

Hormonal milieu over reproductive years and
mainly during transition periods such as premen-
strual, perinatal period, and perimenopause pres-
ents challenges to some vulnerable women and
may cause negative impact on mood, behavior,
and coping mechanisms, which further increase
the risk for mental disorders. Major depressive
disorder (MDD), anxiety disorders, and bipolar
disorders (BP) are some of the leading causes of
disease burden worldwide, and the rate of MDD
in women of reproductive age is double that of
men’s [14, 16]. Eating disorders, anxiety disor-
ders, obsessive-compulsive disorder (OCD), and
posttraumatic stress disorder (PTSD) are also
more prevalent in women than men [14].
Although the prevalence of bipolar disorder is
similar for both sexes, the impact of hormonal
fluctuation on course, severity, and clinical pre-
sentation is relevant in women [17].

Clinical conditions may also interfere with
women’s mental health. The association between
gonadal steroids and mood was also initially rec-

ognized by endocrine disorders and then by
infertility issues, mood fluctuations at late luteal
phase of menstrual cycle, postpartum, and transi-
tion to menopause. Infertility, breast cancer, and
other comorbid diseases have direct — interfering
with physiology, interfering with treatment — and
indirect impact, acting as life stressor, on mood
and on prevalence of mental disorders.

Given HPA and HPG circuitry have been his-
torically linked to changes in mood dysregula-
tion, thought processing, and behavior,
understanding the mechanisms of diseases of
mental disorders is of utmost importance for
development of new biological targets. Respect
of such complexity enables us to discuss with
patients the current clinical practices based on
the best evidence available.

Relevant Topics, Inconsistent or
Insufficient Data: Is “State-of-the-
Art” Care Still Possible?

Some of the common frustrating topics to less
experienced clinicians in this field are questions
regarding uncertainty, such as “Which antide-
pressants and/or drugs for treatment for bipolar
disorders are safe during pregnancy and lacta-
tion?”, “How should I proceed with women who
find out pregnancy and are on antidepressants?”,
or “What is the best therapeutic option for women
who struggle with depressive and vasomotor
symptoms during the menopausal transition?.”
There is no single answer for these questions. But
first is worth deepening our sense of what this is
about. When it comes to the perinatal period,
such  complexity is even  magnified.
Methodological and ethical barriers on conduct-
ing studies in the perinatal period and the way
one should interpret results are of critical impor-
tance since even well-designed studies released
on high impact factor journals might show a spe-
cific association but not cause and consequence
[18].

The knowledge regarding safety issues may
modify over time. The approach of clinically rel-
evant vasomotor and depressive symptoms
throughout the menopausal transition and its con-
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sequences regarding safety issues on early the
2000s are also applicable argument for this theme
[19]. Thus, overinterpretation of results of studies
due to heterogeneity, insufficient data — sample
too small or biased — recommendation based on
absolute vs. relative risk, and inadequate
disclosure (e.g., based on risk categories) may
influence informed consent and quality of care.
Indeed, misinformation regarding uncertainty in
the field of women’s mental health and the way
we interpret observational studies may bring
excessive media attention which might contribute
to stigma [20]. On the other hand, risks of non-
treated disorders and other relevant comorbid
issues such as substance use, poor nutrition, or
obesity are commonly underestimated [21-23].

The reader interested on approaching com-
mon mental disorders during the perinatal period
and perimenopause will understand the proper
steps of obtaining informed consent not based on
risk categories but on the best evidence available
[24].

Lack of Services Designed
for Women’s Mental Health Issues:
A Still Neglected Subpopulation

In the field of women’s mental health, giving a
better support for women who suffer from
trauma, domestic violence, and other prevalent
mental disorders — such as posttraumatic stress
disorder (PTSD), eating disorders, and substance
use — is of remarkable importance. Even though
female brain sensitivity to alcohol can cause
early brain damage and dysregulation on stress-
related circuitry [25, 26] and fetus exposition to
alcohol and other substance during pregnancy
can lead to developmental long-term negative
outcomes [27, 28], most community services do
not take into consideration sex differences.
Cultural aspects of substance use in women are
also of interest since cannabis use during preg-
nancy has increased over the last decade [29] and
withdrawal from mental and psychosocial care in
women subpopulation may cause a strong impact
on public health systems worldwide [30]. Limited
inpatient facilities for the care of postpartum

mothers with severe mental illness called “Mother
and Baby Units” — promoting treatment and
attachment in a safe environment, while risks are
still high — are another example of the lack of
mental health services worldwide. As a conse-
quence, development of public policies and
effective services and programs built for women
with severe mental disorders and alcohol and
other substance use disorders is imperative.

Screening and monitoring of symptoms
within the perinatal period on primary care have
shown to reduce depressive symptoms in women
with depression and also the prevalence of
major depression [31]. A number of sex-specific
screening tools are available for clinicians,
some of which have also been validated for use
during pregnancy. Self-administered rating
scales and other sources of information includ-
ing E-health-based resources have been on the
focus of current and future research for increas-
ing acceptance to highly stigmatized medical
conditions. The use of psychometric instru-
ments in clinical practice and their usefulness
will be discussed — not only as screening tools
but also as instruments to validate diagnosis of
mental disorders (such as premenstrual dys-
phoric disorder (PMDD) — in which diagnosis is
prospective).

Revising Standard Diagnostic
Manuals and Future Directions

After decades of its recognition, premenstrual
dysphoric disorder (PMDD), a recurrent and
severe form of premenstrual syndrome that
involves a combination of emotional and physi-
cal symptoms that result in significant functional
impairment, is listed as a distinctive depressive
disorder by the DSM-5 Work Group. The
acknowledgment that in these circumstances it
could be considered as necessary for the purpose
of overdiagnosis prevention and detection and to
temporarily set aside in order to obtain relevant
data, political aspects must be considered as part
of this issue. Although research efforts have dem-
onstrated specific links of sex influence on men-
tal disorders and increasing data availability from
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clinical and epidemiological studies, some men-
tal disorders are not covered by the existent stan-
dard diagnostic manuals [32]. Such has been
greatly underestimated and has direct adverse
effects on fetal, obstetric, and neonatal
outcomes.

Regardless of consensus, DSM-5 Task Force
included a specifier denominated “with peripar-
tum onset” (from pregnancy to 4 weeks postpar-
tum) despite evidence showing differences
between pregnancy and postpartum period on
etiology, risk factors, clinical presentation, and
response to  pharmacological and
pharmacological interventions [33, 34]. Revising
future diagnostic classification systems for termi-
nology is critical in a means to provide increasing
awareness, early identification, correct diagnosis,
and appropriate management.

non-

Final Considerations

Over the following chapters, the reader will learn
key terms and concepts, including some of the
emerging trends on this interdisciplinary area of
women’s mental health. The contributors, all
leading scholars, practicing educators, and
researchers in the field, bring a perspective to the
theme. This book is divided into 28 chapters, and
it is a definitive source of evidence-based infor-
mation on women’s mental health. It contains
comprehensive information which is in line with
DSM-5 criteria throughout.

All chapters were elaborated by experienced
practitioners in the field. As such, they are
intended to serve as valuable reference for clini-
cians, family medicine physicians, gynecologists
and obstetricians, pediatricians, psychiatrists,
psychologists, and other mental health
providers.
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Those We Should Remember:
The Pioneers of Mother-Infant

Psychiatry

lan Brockington

Introduction

Mother-infant (perinatal) psychiatry is a rela-
tively new specialty, but has deep roots. Over
the course of centuries, its knowledge base has
been constructed through the work of clinicians
and researchers from many nations and a multi-
tude of disciplines. This chapter focuses on the
pioneers — those who have introduced key meth-
ods of study and drawn attention to the main
disorders.

Hippocrates

In the fifth century BC, he pioneered clinical
description, which is the foundation of scientific
medicine: the 42 brief cases in the first and third
books of Epidemics [1] are among the greatest
scientific achievements of ancient Greece. They
include only 17 cases in women, of whom 8 suf-
fered from severe or fatal postpartum or posta-
bortion infections, all complicated by delirium.
Since Hippocrates covered the whole of medicine
and surgery, the link he noticed between psycho-
sis and childbirth had a prominence it has never
regained. This example is case 4 in the first book
of Epidemics:

1. Brockington (P<)
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In Thasos the wife of Philinus gave birth to a
daughter. On day 14 she was seized with fever and
a rigor. At first she suffered in the stomach and
right hypochondrium, and from pains in the geni-
tals, head, neck and loins. Six days later she had
much delirium at night. On the 8th day of the ill-
ness she had another rigor and many painful con-
vulsions with much delirium. She had no sleep.
She had more convulsions on the 9th day and lucid
intervals on the 10th day. On the 11th day she had
a complete recovery of her memory, quickly fol-
lowed by renewed delirium. Her urine contained
much sediment. About the 14th day there were
twitchings over all the body, and much wandering
with lucid intervals followed by renewed delirium.
On the 17th day she became speechless. On the
20th day she died, 34 days after delivery.

Clinical description has been woefully
neglected in this area of psychiatry; in my mono-
graph published in August this year [2], I was
able to find just over 4000 childbearing psycho-
ses, many of the descriptions brief and of poor
quality. Moreover, their number is declining. In
spite of the great opportunity provided by the
development of mother-infant psychiatry as a
speciality, and the establishment of many psychi-
atric mother and baby units — offering a golden
opportunity to observe unusual phenomena —
only 475 cases have been reported since 1975.
Nevertheless, most of what we know about these
psychoses is based on ‘case lore’, which displays
their complexity, with a high proportion associ-
ated with an organic disease; as for non-organic
cases, there is not one postpartum trigger, but a
group of reproductive triggers that includes abor-
tion; pregnancy; the early puerperium (from

J. Renno Jr. et al. (eds.), Women’s Mental Health, https://doi.org/10.1007/978-3-030-29081-8_2
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parturition to the 15th day), later in the first post-
partum year; and weaning. There is a high relapse
and recurrence rate and a link with menstruation.
In the collateral study of menstrual psychosis,
clinical observation alone has directed attention
to a small area in the hypothalamus, containing
only a few hundred cells.

The study of single cases is the basis for the
classifications that simplify clinical practice and
research. Nosologists, reviewing a large number
of cases and examining their symptoms and
course, search intuitively for homogeneous pat-
terns, which can be proposed as disease entities
and submitted for validation. The classification
of mental illness related to childbearing, offered
by the International Classification of Diseases
and American Diagnostic and Statistical Manual,
leaves much to be desired, and this offers an
opportunity for progress by further observation.
The role of the clinician is not just to pigeonhole
patients into a local or contemporary classifica-
tion, but to be inquisitive and alert to the unusual,
searching for aetiological clues. A renewed rec-
ognition of the value of clinical observation will
empower all clinicians. In the childbearing and
menstrual psychoses, this approach has led to
sharper definitions, an improved classification, a
radical revision of the problems to be solved and
fresh lines of enquiry.

Osiander

In 1797 this obstetrician from Tiibingen described
two cases of postpartum psychosis — one infec-
tive and one probably non-organic, descriptions
unequalled in this literature, and, in their exem-
plary detail, among the classics of medical his-
tory [3]. There is a full translation of both in my
monograph What is Worth Knowing about
‘Puerperal Psychosis’ [4] and of the psychiatric
manifestations of the second case in The
Psychoses of Menstruation and Childbearing [2].
This paragraph is a sample of his account:

During these attacks this lady (a splendid singer)
sang with a clear, elegant and melodic voice, and
an expression of the highest enthusiasm. She sang
or declaimed scenes from the time of her betrothal

in self-composed verses with gestures of the finest
and deepest emotion. Every movement of her
facial muscles, eyes, arms, hands and fingers were
the eloquent portrayal of the most ardent love
under the finest veil of wistfulness. It was moving:
everyone who heard her stirring songs was irresist-
ibly moved to tears. No actress in the world, not
even a Garrick, could have improved on her perfor-
mance — on the fine nuances of muscular move-
ment, on her indescribable originality, and the
exaltation of her soul. But her peaceful mood
would suddenly change to terror, and her tender
nostalgia to fearful anger and the rage of a Medusa.
She would hit out with arms of bronze, grasp what-
ever she could grab with an iron grip, let out heart-
rending screams, bark and roar. A human being
that had seemed, from her singing, to be a heavenly
creature, sank to the level of a beast.

This is a graphic description of some features
of puerperal mania — lability of mood and elo-
quence with rhyming speech or singing. Osiander
was an obstetrician, and this reminds us that the
first observations in our speciality were not made
by psychiatrists — they preceded the establish-
ment, by Pinel and Esquirol, of psychiatry as a
discipline. The original descriptions of eclamptic
psychosis [5], recurrent puerperal insanity [6],
late postpartum psychosis [7] and parturient
delirium [8] were all written by physicians, and
the distinction between puerperal mania and
infective delirium was first made by Burns [9],
another obstetrician.

Osiander’s work, the first clear description of
one of our most important disorders, on which
about 2000 works have since been published, is
almost unknown: it has been cited only 15 times
in 220 years; but the widespread recognition of
‘puerperal insanity’ dates from the beginning of
the nineteenth century.

Esquirol

In his Maladies Mentales considérées sous les
Rapports Médical, Hygiénique et Médico-Légal
(1838) [10], he pioneered descriptive psychopa-
thology, but his publications on the psychiatry of
childbearing are earlier (1816-1819). He pro-
vided statistics on postpartum admissions to the
Salpétriere hospital in the 4 years 1811-1814: 92
mothers (8% of all female admissions) became
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insane after childbirth, 37 of whom had onset
between the 1st and 15th days. He considered the
causes, which included heredity, episodes earlier
in their lives, previous postpartum episodes and,
especially, emotional causes. These insanities
had a much higher cure rate and a much lower
fatality rate than was found in other female
patients. He noticed a tendency to relapse soon
after recovery. His most important contribution
was to pioneer long-term studies. He reported
cases with 11 and 13 episodes, much more than
any other author. This is his patient with 13 epi-
sodes [11]:

A woman, whose sister suffered from puerperal
psychosis, was married at the age of 25. At 26 she
gave birth to her 1st child, after which she suffered
from furious mania until her 2nd pregnancy, which
was normal. She had 12 further pregnancies, all
with hard labours, after which she was insane for
4-6 weeks. At 39 she had an attack of apoplexy
followed by hemiplegia. At 47 she suffered a
severe febrile illness that was followed by furious
mania lasting five months. At 50 her menses
ceased. At 51 her husband died and she was impris-
oned. This was followed by mania from which she
recovered after a month.

This research strategy has been shamefully
neglected. There are numerous ‘follow-up stud-
ies’, but, as shown in Table 1, only 57 cases with
full clinical details have been followed for more
than 20 years. The Psychoses of Menstruation
and Childbearing provides data on 73 mothers
followed for at least 20 years, of whom 38 at least
30 years. It reflects no credit on psychiatry that,
in 200 years of research, the majority of mothers,
studied in detail and followed for over 20 years,
have been collected by one clinician.

Long-term studies of cases from the literature
and my series have provided much evidence of an
association between the reproductive triggers: abor-
tion and prepartum and early and late postpartum

Table 1 Comparison of my series of puerperal psychosis
with those in the literature

Category Literature My series
Total cases 4029 321
Prolonged 10-20 years 137 66
observation  21-30 years 43 45
More than 14 28
30 years

onsets seem almost interchangeable. Esquirol
briefly described this case with four triggers — puer-
peral, seasonal, weaning and abortion [11]:

A 26-year old gave birth to her 1st child. On day 3
she developed furious mania that lasted for two
months. Every spring she showed exaltation with-
out psychosis. At 30, when weaning her second
child aged one year, she developed mania, from
which she soon recovered, but a few days later
relapsed. At 34 she had a 2-month miscarriage; the
next day she became loquacious and developed a
brief episode of mania.

The  Psychoses of Menstruation and
Childbearing published matrices demonstrating,
in 265 recurrent cases from the literature and 118
from my own series, the high proportion with
episodes starting within at least two different
onset periods. This is an example from a recent
German thesis [12], of a woman, followed for
20 years, who suffered from episodes related to
weaning, menstruation, the early puerperium and
pregnancy as well as unrelated episodes:

At the age of 28, a woman with a strong family
history of mental illness, gave birth to her 1st child,
and breast-fed for 4 months. After weaning she
developed insomnia and restlessness; her ideas
were lively, she feared that her house was on fire
and thought she was under surveillance because of
her poor child-care. In hospital, she was perplexed
and confused, had difficulty in distinguishing
dream from reality, believed was still pregnant and
misidentified people. She improved, relapsed,
recovered and had several premenstrual deteriora-
tions. Three years later she gave birth to her 2nd
child. On day 3 she was unable to sleep, lost her
appetite, and believed the child was starving. In
hospital she was depressed and agitated, perplexed
and had delusions of guilt; two months after recov-
ery she became hypomanic, spent a lot of money
and gave presents to everybody. A year later she
became pregnant for the 3rd time. In the 2nd tri-
mester she became depressed, then manic, with
auditory hallucinations of neighbours discussing
her; God and his angels were protecting her. In
hospital, she was anxious and retarded, had mem-
ory difficulties and was under instruction by good
and bad voices. She suffered a 5-month foetal
death in utero, then became hypomanic. She had
three unrelated episodes.

This case illustrates another finding of these
long-term case studies — the variable clinical man-
ifestations, which included delusional depression,
mania and cycloid (acute polymorphic) episodes.
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There is a long-standing controversy about the
nosology of puerperal insanity — whether it
belongs in the bipolar spectrum or whether it is a
disease in its own right, with specific features.
These ‘specific features’ — ‘confusion’, bewilder-
ment or perplexity and a mixture of symptoms
from all the main syndromes (mania, depression,
delusions, hallucinations, catatonia, thought dis-
order) — are typical of cycloid psychosis.
Approaching this problem in a review of pub-
lished cases and my own series of psychotic
mothers, [ was unsure whether the cycloids would
be a separate group or linked to bipolar disorder.
In the event it proved impossible to separate the
bipolars (40%) from the cycloids (25%); many
episodes had features of both, and many mothers
had presentations typical of both at different times
in their reproductive lives; thus these clinical
forms appeared to be interchangeable. This
mother, followed for 42 years, had two postpar-
tum episodes, the first cycloid and the second
manic:

A 3l-year old, with a history of a psychotic epi-
sode while at university, was delivered by forceps
of her 1st child. After the birth, she became sleep-
less, euphoric and perplexed. Her perceptions
became heightened and distorted. She had ideas of
reference about the television, radio and newspa-
pers — the election of the Pope, his death and
another election had a special message for her. She
was disorientated, and confused at what she was
seeing, hearing and reading. Nothing made sense.
She forgot she had a baby. She recovered after one
relapse. Three years later she gave birth to her 2nd
child. A week later she became hypomanic: she
was sleepless, writing poetry and rearranging the
bookshelves. She wanted to communicate with
someone on another planet. Admitted to a mother
& baby unit, she was euphoric, and talked non-
stop. There was a hint of a relapsing pattern, and
she recovered after 9 months. During the next
30 years she had two further episodes, and at 64
was perfectly well.

Facts cannot be established on the basis of one
investigation, and there is a need to replicate this
longitudinal study; here there are opportunities
for all clinicians, caring for mothers in specialist
services, who have the long-term care of moth-
ers, and a span of 20 years or more in practice.
With forethought they can form an alliance with
their patients for long-term follow-up, clarifying

the effect of reproductive events, the menopause,
intercurrent medical disorders, surgical interven-
tion and stress on the natural history of the dia-
thesis. This is work that requires no funding, just
a good standard of clinical practice. Menstrual
psychosis, which usually presents in the second
decade, also cries out for the longitudinal study
of the effect of pregnancy, childbirth and other
events.

Psychoses are not the only disorders of moth-
erhood that lack information on prognosis and
long-term effects. This is very much true of the
‘bonding disorders’ (emotional rejection of the
infant), which are discussed below.

Marcé

In the prodigious output of his short and tragic
career, this young Frenchman wrote the first
monograph giving a complete account of the
insanity of childbearing, as then known (mainly
the psychoses) [13], and for this he is venerated
all over the world, with ‘Marcé Societies’ estab-
lished in a number of countries. He had superior
powers of observation, as shown by his descrip-
tion of the hypnagogic and hypnopompic halluci-
nations that are an almost unique feature of
chorea psychosis [14]:
A 22-year old congenital syphilitic presented with
a 15-day history of chorea. Her sleep was inter-
rupted by ‘dreams’. Before falling asleep she saw
devils, headless corpses, ravens, bats and other ter-
rifying objects. She believed they were going to
strangle her, and found it hard to breathe. These
hallucinations also occurred at the moment of wak-
ing, when she would cry out and disturb other
patients. She believed her food was poisoned and

heard voices telling her she was damned. She
recovered after a few weeks.

He also had the intuition, often found in
French physicians, to spot important clues. He
considered the causes of postpartum psychosis
and was among the first to draw attention to the
role of menstruation. In his textbook of psychia-
try [15], there is this paragraph:

The first postpartum menses exercises, on the

development of puerperal insanity, an influence
that Baillarger was the first to notice, and which
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my observations confirm beyond doubt: of 44
mothers who developed puerperal psychosis, and
who did not lactate, eleven became ill in the 6th
week, precisely at the return of the menses.
Sometimes the psychosis preceded the menses by
5-6 days, but it usually began at the onset of bleed-
ing or during menstrual flow. I have also seen it
break out when the menses were expected, but
failed to appear. Mothers, who breast-feed for
some months, become ill after weaning, very often
at the moment the menses reappear after a long
interval.

This is an important contribution that has been
completely neglected by Marcé Society mem-
bers, none of whom recognize these two forms of
postpartum psychosis or have followed his lead
on the role of menstruation. In the subsequent lit-
erature, there is much to support his ideas: among
the non-organic psychoses, there are 1015 start-
ing between day 1 and day 15 of the puerperium,
92 in the 3rd week (a sharp fall) and 447 in weeks
4-13. Eight mothers had two 4-13 week onsets
and no other reproductive episodes. Surveys have
found a raised admission rate in the second and
third months [16, 17]. The association with the
return of menstrual bleeding, which he claimed,
has never been investigated, but a few mothers
with early postpartum episodes have suffered
repeated relapses — ten had at least five — and
these have been linked to the menstrual cycle, as
in this extreme example [18]:

A 26-year old, with a strong family history of men-

tal illness, developed a depressive psychosis after

giving birth to her Ist child. After her 3rd birth she

again became depressed with religious, persecu-
tory and sexual delusions; she believed God or the

Devil would arrange for her suicide, and that fam-

ily members were sexually abusing her children.

She recovered in two weeks, but suffered 33 identi-

cal monthly depressions, all starting in the premen-

strual phase and ending three days after the

menses. During her 8th episode she set fire to her-

self, suffering 20% burns. She eventually
recovered.

v. Krafft-Ebing

It is convenient here, out of the chronological
sequence, to remember the work of Baron v.
Krafft-Ebing, celebrated for his Psychopathia
Sexualis and contributions to forensic psychiatry,

and also the champion of menstrual psychosis.
His first publication on this subject was in 1878
[19], and in the year of his death (1902) [20], he
published a monograph, Psychosis Menstrualis
(1902), which, for 100 years, remained the most
complete exposition of the subject: he had col-
lected 68 cases, most of them from his own prac-
tice. My interest was aroused by a mother
admitted with puerperal psychosis in 1981, who
rapidly recovered and suddenly relapsed at the
first menses. I have also collected at least 60
cases, mainly from e-mail correspondence with
sufferers or their mothers, most of whom pre-
sented as teenagers. Including this series and spo-
radic case reports from the literature, The
Psychoses of Menstruation and Childbearing
analyses 250 cases.

These psychoses are complex: within the
menstrual cycle, there are probably two triggers:
about two thirds have onset during the necrotic
phase and one third at the mid-cycle. Their occur-
rence within the life cycle is instructive. There
are 26 cases with monthly episodes before the
menarche. The following teenager had two epi-
sodes before the menarche and four further epi-
sodes (three psychosis and one depression) at
monthly intervals between the first two menstrual
bleeds, after which she remained well [21]:

On June 24th 1888, a cheerful and good-humoured
15-year old complained of headache and insomnia,
refused to eat and started to shout, sing, pray and
rush about the neighbourhood. In hospital she was
anxious and bewildered, restless, incoherent and
disorientated. She spoke little, wept, laughed and
appeared to be listening to voices. She started ham-
mering on the doors and windows, and had to be
isolated. She began to improve on July 3rd and
recovered by the 8th (15 days after the onset). On
August 21st she relapsed: this attack resembled the
first except that anxiety and confusion were greater;
she was sleepless and restless, sighed, groaned and
made defensive gestures, ate little and lost 6 1b in
weight. She recovered on September 2nd (after
13 days). From September 20th — 25th she had her
first menstrual period, and remained well. On
October 21st she relapsed —weeping, anxious, eat-
ing nothing, restless, jumping and dancing, speak-
ing rapidly and excessively, singing, praying,
smearing and hitting out; she had to be isolated. She
recovered on the 27th (after six days). On November
25th, she became anxious and monosyllabic, and
the next day was singing, dancing, crying, laughing
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and praying, and again had to be isolated; she
recovered on the 29th (after four days). On
December 18th she suffered from headache and
vomiting, and complained of depression and home-
sickness, but recovered on the 21st. On January
22nd in the next year she relapsed — unresponsive,
sleepless, restless, singing and declaiming; she had
rapid mood changes — cheerful and anxious, weep-
ing and laughing. She recovered on February 2nd
(after 10 days). From February 20th — 25th she had
her 2nd menstrual period, and remained well, with
regular menstruation, thereafter.

Premenarchal episodes may seem incredible,
but are supported by the same phenomenon in
four medical disorders — diabetes, epilepsy,
hypersomnia and migraine psychosis.

There are several patients who have suffered a
monthly periodic illness during amenorrhoea.
This young woman had six premenstrual epi-
sodes and eight during amenorrhoea [22]:

A 20-year old, with a family history of paranoia
and depression, stopped menstruating while she
was working on an anti-aircraft battery in Vienna.
After the war she started medical training, but
became depressed and tried to hang herself. Her
menses again failed. During ten months of amenor-
rhoea, her illness took on a regular, periodic qual-
ity, with a sudden change from confusion,
restlessness and inaccessibility to complete and
full recovery. A chart showed the monthly timing,
with onsets August 13th, September 6th, October
4th, October 27th, November 17th (premenstrual),
December 9th, January 22nd 1948 (a doubled
interval), February 12th, March 7th, March 30th
(premenstrual from now on), April 22nd, May
17th, June 15th and July 14th. All six episodes that
occurred during regular menstruation cleared up
during menstrual flow. In July 1947, she dramati-
cally improved after an injection of blood from a
woman in the 5th month of pregnancy.

Another remarkable instance of monthly peri-
odic episodes during amenorrhoea is their occur-
rence in the first months of pregnancy. This is the
best example, with five episodes [23]:

A 20-year old, with a mentally ill mother and sis-
ter, became pregnant, with her last period at the
beginning of March. Four weeks later she became
disturbed with restlessness, pressure of speech and
destructiveness; this lasted eight days. After a
month she relapsed, tore her clothes and ran naked
into the street, cycled off in garters and slip, hit out,
bit, scratched and smashed windows, sang and
spoke incoherently. In hospital she was disorien-
tated, heard voices and said she had seen the Devil;

after four days she recovered. She had three more
identical relapses, then remained well. She gave
birth at the end of November.

Thirteen other authors have described one or
two episodes starting in the first month of preg-
nancy, and in my series, there are six possible
cases, one of which had four episodes and much
other evidence of menstrual psychosis.
Menstruation-like bleeding during pregnancy
occurs when the gonadorelin neuronal complex
resists heavy inhibition by chorionic gonadotropic
hormones. A Miinster Inaugural-Dissertation col-
lected 45 cases [24].

There is one example of monthly periodicity
in a psychosis developing in a girl without a pitu-
itary [25]:

A girl of seven developed diabetes insipidus, and
was found to have a large pinealoma, which was
treated by irradiation. Growth and menstruation
were achieved by hormone replacement. At 19
she stopped taking oestrogen and progesterone
because of side-effects and became amenor-
rhoeic. One month after stopping the ovarian ste-
roids, she became inactive, sleepless and deluded
about a demon with a blood-red body and glitter-
ing eyes hiding behind the door. In hospital she
was expressionless and gave fragmentary
answers. She recovered after eight days. The fol-
lowing month she was again unable to sleep and
gave low monosyllabic answers after a long
pause. In hospital she remained silent and showed
no emotion; she thought orange juice was poi-
soned, and tried to drink out of the toilet. She
recovered in 12 days. A month later she suddenly
relapsed, and refused to see her family, eat or take
medicine. She claimed that her parents had been
cremated, a nurse had killed her mother and poi-
soned the thermometer and her coffee, that staff
controlled the television programs, and a firework
was a sign that the murder had been successful
executed. She recovered in 13 days. She had three
similar episodes lasting 17, 12 and 11 days at
monthly intervals. Treated with carbamazepine,
she remained well.

These cases, and the possible occurrence in
males, suggest a role for the hypothalamic neu-
rones that control the pituitary.

Once again the work of this pioneer has been
largely forgotten, even by German authors; since
1925 Psychosis Menstrualis has been cited only
12 times. Menstrual psychosis is recognized by
few psychiatrists.
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Tardieu

The sixth pioneer was one of three French
nineteenth-century leaders of forensic pathol-
ogy — Ofrfila, Tardieu and Brouardel. In 1868 he
wrote a classic text on infanticide and in 1860 an
article under the title, ‘Etude médico-légale sur
les sévices et mauvais traitements exerc€s sur des
enfants’ [26], in which he described injuries to 32
children who had been subjected to brutality or
maltreatment, 24 of them at the hands of their
parents; 5 were still breast-fed and 1 was only
15 days old. There had been earlier accounts of
single cases in the German literature, including
the deliberate starvation of infants; most were
pathology reports without information about the
mother’s mental state, but in this report from
Fulda [27], the death of the infant was
deliberate:
A child died at the age of 6 months. The corpse
weighed 6'2 Ib, with no trace of fat and a com-
pletely empty gut. His mother was dominant, the
father weak-willed. She completely lacked human
sympathy and motherly feelings; the children were
just a burden to her. She threatened to kill her
eldest son (who was reared by his grandparents)
because he surreptitiously tried to give his baby

brother some milk. It was rumoured that earlier
children had died the same way.

Tardieu knew about the parents’ behaviour
and mental state and wrote:

When we consider the tender age of these poor
defenceless beings, subjected daily and almost
hourly to savage atrocities, unimaginable tortures
and harsh privation, their lives one long martyr-
dom — when we face the fact that their tormenters
are the very mothers who gave them life, we are
confronted with one of the most appalling prob-
lems that can disturb the soul of a moralist, or the
conscience of justice. This mindless and ferocious
brutality can only be explained by a sort of
madness.

Tardieu’s discovery was ignored for nearly
100 years, until forced on the medical profession
by overwhelming evidence, especially from pae-
diatric radiology. To get this resistance into per-
spective, one must remember that the highest
aspirations of medicine are to discover the aeti-
ology of disease, so that it can be eliminated at
source. For many diseases, the causes are

Table 2 Frequency of symptoms of emotional rejection

Number of
cases Symptom
39 The desire for a transfer of infant care to

another person (usually an expressed wish
for relinquishment)

25 Aversion, hatred or complaints about the
smell or ugliness of the baby

25 Absconding or running away from home

22 Estrangement

22 Wish for the death of the child

15 Dysphoria relieved by escaping from the
child, for example, by returning to work

14 Avoidance, including gaze avoidance

13 Other ways of escape (wish that the child

be stolen, abandonment, wish to escape by
maternal death)

legion — a summation or interaction of many fac-
tors; but child abuse is a disease with a single
cause — parental assault — which is necessary and
sufficient to account for everything that follows.
Parental aggression itself is of complex origin,
but vicious assault and callous neglect are the
common pathway leading to child maltreatment.
Itis a disgrace that ‘the battered child syndrome’
was not finally accepted until 1962 [28].

Tardieu knew that the mother-infant relation-
ship could be severely disturbed and attributed
this to mental illness. We can now identify the
symptoms of this ‘sort of madness’: the most
common symptoms in a series of 100 cases are
shown in Table 2:

There are two main themes — an abnormal
emotional response and a wish to escape from the
crushing burden of caring for an unloved child.
The following cases illustrate some of these
symptoms. First there is an example of the rather
common symptom of estrangement:

A mother had an unwanted pregnancy, and asked
for a termination, but too late. “All I could see was
gaol bars — a prison sentence”. After the birth she
felt trapped. After some improvement, at 7 months,
she said, “I still do not feel she is mine. I am look-
ing after her as if for somebody else, as if I was
baby-sitting”.

The next mother, after recovery, wrote about
her hatred of the infant and wish for a cot death:

This mother, at the age of 32, had a planned and
welcomed pregnancy, but the birth was ‘barbaric’.
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She blamed her son for this, and wanted to leave
the house and run away. She wished he would die
a cot death — “something I knew I would not be
blamed for, and nobody would know how I hated
him”. She repeated this phrase — “I hated him”.
After four months her feelings changed. “I realised
he was mine and I loved him, the most precious
thing in the world”. For a year she was unable to
tell anyone how she had been feeling. “I feel so
deeply ashamed. I am frightened he might know
how I felt towards him when he grows up. I can’t
bear to visit friends, and see them happy with tiny
babies. Every time I see babies on the television, I
cry because of the way I felt towards my baby —
such a terrible hate.”

‘Inexplicable’ running away from home is a
characteristic symptom. In this case its signifi-
cance was missed:

A multiparous mother became depressed after the
birth of her 3rd baby, and was unable to cope. She
took a train to London for no clear reason. She was
admitted to hospital without her baby for 3 weeks,
and investigated in the usual way. She seemed
quite well and was discharged without the bonding
disorder being suspected. After her return home
she ran away on two more occasions, and made a
suicide attempt. She could not tolerate the pres-
ence of her infant. She was reluctantly persuaded
to accept admission to the mother & baby unit and
rapidly formed a normal relationship with her
baby.

The wish for relinquishment is characteristic
of severe rejection, as in this case:

A 35-year old mother became pregnant for the first
time — a planned pregnancy about which she and
her husband were very happy. But, after an emer-
gency Caesarean section, she developed no feel-
ings for her son. She began to feel that it would be
much better if he was taken away. “I have made a
big mistake by having this baby; I wake in the
morning and wish he had a cot death. I feel nothing
for him and want him adopted”; she wanted this so
much that she looked up the telephone number of
social services, and considered leaving her hus-
band, so long as he took the baby.

We now know that 25% of mothers present-
ing to mother-infant services have emotional
rejection of some degree [29]. If a mother pres-
ents with any of these symptoms, it is essential
thoroughly to explore the mother-infant rela-
tionship. An interview like the Stafford
Interview [30] is helpful in modelling the tact-

ful exploration of the mother’s experience. If
emotional rejection is confirmed, steps must
urgently be taken to reduce the risk to the infant,
because of the strong association with anger
directed at the child; even the apparently mild
symptom of estrangement is associated with
loss of control to the point of shouting or
screaming at the infant in 70% and severe abuse
in 20%. These urgent steps were outlined in
Chap. 6 (pages 336-360) of Motherhood and
Mental Health [31]: they start with frank dis-
cussion with both parents about the alternatives
of relinquishment and therapy. If, as in most
cases, the mother wants to overcome the prob-
lem, she must (until she develops a positive
relationship) be relieved of the irksome burden
of child care — by her husband or relatives or (in
countries that have the great asset of conjoint
in-patient hospitalization) by nursing staff. She
must always be supported when caring for the
baby, and, if she has aggressive impulses, must
never be left alone with the child. When the infant
is calm and content, and the mother feels at ease,
she is encouraged and helped to cuddle, talk to
and play with the baby. Here techniques like baby
massage and play therapy are helpful. Although
there are no treatment trials in these severe disor-
ders, and a dearth of information about outcomes,
many mothers recover completely.

Just as the medical profession ignored
Tardieu’s work and turned a blind eye to the evi-
dence of child abuse for a century, ‘perinatal’
psychiatrists have dragged their feet in recogniz-
ing that some mothers hate their infants and want
to get rid of them.

In-Patient Mother and Baby Units

About 70 years ago, two British pioneers inde-
pendently admitted children with their mothers to
psychiatric hospitals. In 1948 Main admitted a
toddler to the Cassel Hospital, where its mother
was under in-patient treatment [32]; as a psycho-
analyst he realized that this gave an unusual
opportunity for studying disturbances of mother-
ing; he wrote:
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Remarkably little has been written about mother-
ing and its disturbances. Psychiatry needs opportu-
nities to study severe disturbances of the
mother-child relationship.

The admission of even younger children was
pioneered by a young female psychiatrist, Dr.
Gwen Douglas: she admitted six mothers with psy-
choses, who, after recovery, commonly relapsed
when again required to care for their babies [33].
These initiatives led to the widespread develop-
ment of mother and baby units in Britain, Australia
and a few other countries. By concentrating moth-
ers with all kinds of postpartum mental illness, they
fostered the recognition of many milder disorders,
which has helped to make childbearing, from the
standpoint of psychological medicine, the most
complex event in human experience [31].

The Present State of Mother-Infant
Psychiatry

This specialty has developed to provide expert
help to mothers afflicted by psychiatric disorders,
whose sheer number, variety and range tax the
knowledge of general psychiatrists. It is an area
of the mental health services, which has dual
responsibility — not only for the pregnant or
newly delivered mother but also and equally for
her child, who is vulnerable and participates in a
number of syndromes. The assessment of the
mother-infant relationship is a central part of the
investigation, and dealing with disturbances in
‘bonding’ provides the best opportunity to pre-
vent adverse effects in the children.

The scope of this specialty was recently set
out in an international position paper with nearly
70 authors from 32 countries [34]. Its essence is
its core knowledge, not an expensive resource
such as an in-patient unit capable of admitting
mothers and their infants together. It can be prac-
tised with great effect from day hospitals, and a
community service is highly appropriate. Its con-
tributions start with accurate diagnosis, which
depends on the acumen of the clinicians and their
grasp of the full range of disorders. It can provide
clinical advice, take over the management of

severe and intractable disorders and serve as a
focus for medicolegal opinion, education, service
development and research.

All nations should have at least one specialist
mother-infant service, and large nations should
have services in major cities and conurbations. At
present, we are far from that minimal objective: no
nation has come near to meeting the needs of moth-
ers and their infants. An area of specialization,
developed over the course of 200 years, which
offers unusual opportunities for research and pre-
vention of mental disorders in the mother and child,
is still in the early stages of development.
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Epidemiology of Psychiatric
Disorders in Women

Maria Carmen Viana and Rafael Bello Corassa

Introduction

Mental disorders are a serious public health prob-
lem in the world, due to their high prevalence
rates, early age of onset, multiple recurrence/
chronicity, and frequent association with physi-
cal conditions and disability [1-5].

It was only after the publication of the World
Health Organization (WHO) Global Burden
of Disease (GBD) study that mental disorders
started counting as important causes of morbid-
ity and disability [3]. The GBD disclosed that
neuropsychiatric disorders are among the leading
causes of disability in the world, corresponding
to about 20% of the years lived with disability
(YLDs), and the fifth cause of disability-adjusted
life years (DALYs), approximately 7% of the
total [6-8]. However, these figures are likely to
be underestimated and can reach over 30% of the
YLDs and 13% of the DALY, making mental
disorders the second leading cause of disability
in the world [7].
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Among mental disorders, unipolar depression
leads as the main cause of disability in both gen-
ders, although the burden of depression is 50%
higher in women, who also suffer with a greater
burden of anxiety disorders, migraines, and
dementias, compared to men. Among men, alco-
hol and drug use disorders are the second largest
cause of disability, six times higher than among
women, and corresponding to approximately
30% of the total burden of mental disorders [9].
Out of the 20 leading causes of YLDs, six cor-
respond to neuropsychiatric disorders: major
depression (1st), anxiety disorders (6th), schizo-
phrenia (11th), autism and Asperger syndrome
(16th), Alzheimer’s and other dementias (17th),
and substance use disorders (18th) [10, 11].
Furthermore, it is estimated that diseases related
to tobacco use will lead the causes of disability in
developing countries by 2020 [12].

In Brazil, mental disorders are also among
the main causes of disease burden, with the
highest proportion of DALY's occurring in adults
and among females [7, 13]. Neuropsychiatric
conditions, included in the group of non-
communicable diseases, are the main causes of
disease burden (DALYs), accounting for 34% of
the total morbidity (YLDs). Their impact, there-
fore, is mainly due to the consequent disability,
with premature death playing a less important
role [14]. For women, depression is the lead-
ing cause of DALYs (13.4%), Alzheimer’s
and other dementias come in sixth (3.1%), fol-
lowed by bipolar affective disorder (2.9%),
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and alcohol-related disorders in 13th (1.1%).
Among men, alcohol abuse/dependence is the
third leading cause of DALYs (5.0%), depres-
sion comes in seventh (3.5%), bipolar affective
disorder in tenth (2.7%), and Alzheimer’s and
other dementias in 15th (1.3%) [15]. Between
1990 and 2015, mental and substance use dis-
orders were the third leading cause of DALYs
(9.5% of the total) and greatest cause of dis-
ability (24.9%) among Brazilians. Depression is
the main cause of disease burden among mental
disorders (35.0%), followed by anxiety (28.0%)
and alcohol use disorders (7.0%). There is still
an important contribution of schizophrenia and
bipolar affective disorder, each corresponding to
6.0% of disability [13].

Gender Differences
in the Occurrence of Mental
Disorders

Epidemiological studies have consistently identi-
fied gender differences in incidence rates and life-
time prevalence estimates of mental disorders, as
well as in their psychosocial and biological deter-
minants, course of illness, and consequences [16,
17]. In general, women present higher rates of
mood, anxiety and eating disorders, and border-
line personality, while men present higher rates
of substance use disorders, antisocial and schizo-
typal personality, and impulse control, conduct,
and attention deficit and hyperactivity disorders.
Regarding disorders similarly affecting men and
women, different age of onsets, symptom pro-
files, and treatment responses have also been
reported [16]. Additionally, differential patterns
of mental or mental/physical comorbidity have
also been recognized [18]. Evidence supporting
the implication of biological or hormonal causal
mechanisms accounting for sex differences has
not yet been demonstrated [19, 20], although
numerous studies have identified triggering fac-
tors related to the reproductive cycle or to gen-
der-specific stressors [21]. Social disadvantages
associated with being a woman, including higher
exposure to domestic violence, lesser educational
and employment opportunities, and higher fam-
ily burdens, may account to increase the risk of

mental disorders [16, 21-23]. A further concern
regarding gender differences in prevalence and
clinical profile of mental disorders is related to
questions of gender bias in diagnostic instru-
ments, clinical assessments, and diagnostic cri-
teria [24].

Population-based  studies conducted in
Western countries have showed that 35% to 45%
of the general adult non-institutionalized popu-
lation present some mental disorder throughout
life. In Brazil, important gender differences in the
prevalence of mental disorders have been iden-
tified in the Sao Paulo Megacity Mental Health
Study (SP Megacity), a cross-sectional study that
assessed a probabilistic sample (N = 5037) of the
general adult population (18 years or older) resi-
dent in the Sao Paulo Metropolitan Area, with a
response rate of 81.3% [25, 26]. The occurrence
of mental disorders was assessed using the WHO
Composite International Diagnostic Interview
(CIDI 3.0) [27]. Lifetime prevalence estimates
on the total sample and by sex are presented in
Table 1. The prevalence of at least one mental dis-
order was 44.8% (SE 1.4), and almost a quarter
presented comorbid diagnoses (23.2%; SE 0.9).
The global prevalence estimate of mental disor-
ders was 1.8 times higher for women compared
to men (51.5% versus 37.7%). Women pres-
ent higher rates of mood and anxiety disorders,
being almost three times more likely to suffer
from post-traumatic stress disorder, agoraphobia,
panic, and major depression. On the other hand,
men present higher prevalence estimates of sub-
stance use disorders (18.5% versus 4.7%; OR
4.4, 95% CI 3.3-5.8), with significantly higher
odds ratios for alcohol abuse (4.7) and depen-
dence (6.0) and for drug abuse (2.9) and depen-
dence (2.5). Except for conduct disorders, which
were more frequent among men (OR 2.9, 95%
CI 1.8-4.5), there were no gender differences in
the distribution of all other impulse control dis-
orders investigated. Depression, specific phobias,
and alcohol abuse were, individually, the most
prevalent conditions, and anxiety disorders were
the most prevalent class of disorders. Specific
phobias and impulse control disorders presented
an early onset, while mood disorders showed a
later onset [26]. Regarding depressive disorders,
while women have presented high prevalence
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Table 1 Lifetime prevalence of DSM-VI disorders in the Sdo Paulo Megacity Mental Health Survey total sample, by

sex (n =5037)

Total
% SE

Anxiety disorders

Panic disorder 1.7 0.2

Generalized anxiety disorder 3.7 0.3

Social phobia 5.6 0.4

Specific phobia 12.4 0.6

Agoraphobia without panic 2.5 0.3

Posttraumatic stress disorder® 32 0.2

Obsessive-compulsive disorder” 6.7 0.5

Separation anxiety disorder 7.7 0.4
Any anxiety disorder® 28.1 0.9
Mood disorders

Major depressive disorder 16.9 0.9

Dysthymia 1.6 0.3

Bipolar disorder (I and II) 2.1 0.2
Any mood disorder 19.1 0.8
Impulse-control disorders

Oppositional defiant disorder 1.4 0.2

Conduct disorder 2.1 0.2

Attention-deficit/hyperactivity disorder 1.7 0.2

Intermittent explosive disorder 4.9 0.3
Any impulse-control disorder 8.4 0.4
Substance use disorders

Alcohol abuse 9.8 0.6

Alcohol dependence 33 0.3

Drug abuse 2.9 0.4

Drug dependence 1.4 0.3
Any substance use disorder 11.0 0.6
Any disorder

Any disorder® 44.8 1.4

Two or more disorders® 232 0.9

Three or more disorders® 13.4 0.7

Adapted from Viana and Andrade [26]

Part I sample size = 5037; Part II sample size = 2942
Significant gender difference (p < 0.05)

Part II disorder, estimated in the Part IT sample

Sex
Male Female
% SE % SE OR (95%CTI)
0.9 0.18 2.5 0.38 2.9 (1.7-5.0)
2.6 0.34 4.6 0.37 1.8 (1.3-2.4)
4.2 0.53 6.7 0.58 1.6 (1.2-2.3)
7.9 0.85 16.5 0.73 2.3 (1.8-2.9)
1.3 0.42 3.6 0.53 2.9 (1.4-6.1)*
1.6 0.42 4.6 0.40 3.0 (1.6-5.7)*
5.8 0.58 7.6 0.83 1.3 (0.98-1.8)
6.7 0.55 8.6 0.57 1.3 (1.04-1.6)*
19.5 1.29 35.8 1.45 2.3 (1.9-2.8)
10.0 0.67 23.0 1.31 2.7 (2.3-3.1)"
0.9 0.34 2.2 0.44 2.5 (1.5-5.3)
2.2 0.40 2.1 0.28 0.96 (0.6-1.5)
12.3 0.82 25.2 1.25 2.4 (2.0-2.9)
1.4 0.30 1.5 0.26 1.2 (0.7-1.9)
32 0.43 1.1 0.20 0.4 (0.2-0.5)
1.9 0.28 1.5 0.29 0.8 (0.5-1.3)
4.7 0.49 5.1 0.51 1.1 (0.8-1.6)
8.9 0.51 7.9 0.76 0.9 (0.7-1.2)
16.4 1.12 4.0 0.51 0.2 (0.2-0.3)
5.8 0.69 1.0 0.15 0.2 (0.1-0.2)
4.4 0.62 1.6 0.34 0.3 (0.2-0.6)
2.0 0.47 0.8 0.22 0.4 (0.2-0.7)
18.0 1.11 4.7 0.58 0.2 (0.2-0.3)
37.3 2.08 51.5 1.83 1.8 (1.4-2.2)
20.3 1.56 25.8 1.24 1.4 (1.1-1.7)2
12.7 1.17 14.0 1.02 1.1 (0.8-1.5)

“Include Part I and Part II disorders; therefore summary measures were analysed in the full Part IT sample (n = 2942)

rates (23% vs 10%), there were no significant sex
differences in the clinical course of the disease
and in symptom severity, although men reported
more disability associated with depression [28].
Based on further analyses of the SP Megacity
data, there were significant gender differences
in current employment status: women were
5.5 times more likely to be economically inactive
(95% CI: 4.38-6.90; p < 0.01) and had 35% more
chance of being unemployed (95% CI: 1.09—
1.66; p < 0.01), when compared to men [29]. For

both genders, having 12-month mood disorders is
associated with being economically inactive, but
it only relates to unemployment among men, and,
among women, only substance use disorders are
associated with being unemployed [29].

The Sao Paulo Megacity is part of an inter-
national WHO initiative (World Mental Health
Surveys Consortium — WMH Surveys) in collab-
oration with Harvard University and the Institute
for Social Research of Michigan University,
currently including twenty-nine countries in all
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WHO areas (http://www.hcp.med.harvard.edu/
wmh). In a cross-national study including 15 of
theses countries, women had significantly higher
lifetime risks of major depression, dysthymia,
and of all anxiety disorders compared to men
(Table 2). The pooled F:M odds ratios for these
disorders were all statistically significant, ranging
from 1.3 for social phobia to 2.6 for posttraumatic
stress disorder. Opposite results were observed
for most externalizing disorders and all substance
use disorders, with higher prevalence rates among
men compared to women, ranging from 0.2 to
0.8, with men being 5 times more likely to present
alcohol abuse disorders, 3.3 times more likely to
present alcohol dependence, and 1.3 times more
likely to be diagnosed with oppositional defiant
disorder than women [23].

The Sao Paulo Epidemiological Catchment
Area Study (SP-ECA), an epidemiologic sur-
vey conducted in three neighbourhoods in Sao
Paulo, corresponding to the catchment area of
the Teaching Hospital of the Faculty of Medicine
of the University of Sao Paulo [30], evaluated
1464 individuals, a representative sample of
the general population adult residents (18 years
or older). In this study, women presented higher
frequencies of affective disorders (except for psy-
chotic or manic episodes and dysthymia), anxi-
ety disorders (except for obsessive-compulsive
disorder, generalized anxiety, and social phobia),
dissociative disorders (trances and loss of con-
sciousness), and eating disorders. Men presented
higher rates of harmful drug use or drug depen-
dence, including alcohol and tobacco. Except

Table 2 Associations of gender with lifetime risk of DSM-IV mental disorders in the World Mental Health Surveys:

results from 15 countries (n = 72,933)

Mental disorder

Mood disorders
Major depression 15
Dysthymic disorder 10
Bipolar disorder 6
Any mood disorder 15

Anxiety disorders
Panic disorder 12
Generalized anxiety disorder 15
Agoraphobia 8
Social phobia 13
Specific phobia 12
Separation anxiety disorder 4
Posttraumatic stress disorder 14
Any anxiety disorder 15

Externalizing disorders

Attention-deficit/hyperactivity disorder 5
Conduct disorders 3
Intermittent explosive disorder 6
Oppositional defiant disorder 3
Any externalizing disorder 12
Substance disorders
Alcohol abuse 15
Alcohol dependence 11
Drug abuse or dependence 5
Any substance disorder 14
Any disorder 15

Adapted from Seedat et al. [23]
F:M female to male ratio
“Number of countries analysed
°p < 0.05

Number of subjects®

All-country F:M Range

OR (95% CI) Min Max
1.9 (1.8-2.0)° 1.6 2.4
1.9 (1.6-2.2)° 1.3 3.8
0.9 (0.6-1.0) 0.6 1.1
1.8 (1.5-1.8) 1.5 2.5
1.9 (1.7-2.2)° 1.2 3.4
1.7 (1.5-1.9)° 0.7 2.7
2.0 (1.7-2.3) 1.4 4.6
1.3 (1.2-1.4) 1.1 2
2.0 (1.9-2.2) 1.3 3.1
1.6 (1.4-1.8)° 1.4 2
2.6 (2.2-2.9) 1.3 6.4
1.7 (1.6-1.8)° 1.2 32
0.6 (0.5-0.8) 0.3 0.6
0.5 (0.4-0.7)° 0.3 0.6
0.7 (0.6-0.8) 0.4 0.8
0.8 (0.6-1.0)° 0.5 0.8
0.7 (0.6-0.8)° 0.3 1.4
0.2 (0.2-0.3)° 0.1 0.4
0.3 (0.3-0.4)° 0.1 0.4
0.4 (0.3-0.4)° 0.1 0.4
0.3 (0.2-0.3)° 0.1 0.4
1.1 (1.1-1.2)° 0.7 22
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for tobacco dependence, the risk of suffering
from a mental disorder was 1.5 times higher for
women than men. Regarding alcohol consump-
tion, men presented higher prevalence rates of
alcohol abuse/dependence than women (7.8%
and 3.8%, respectively), with a total lifetime
prevalence of 5.5%. Considering the patterns of
alcohol consumption in the sample, there were
gender differences in the heavy use (defined as
the consumption of five or more doses in the
same event for men and four or more for women)
[31]. Almost 11% of the sample reported heavy
alcohol use, being 15.4% for men and 7.2% for
women. Heavy drinking was significantly more
frequent among young men, between 18 and
24 years of age (OR 2.9; 95% CI 1.7-4.7), while
among women, this pattern reached a broader age
range, with OR 4.6 (95% CI 1.8-11.9) for the
35-44 years age-group and OR 6.2 (95% CI 2.4—
15.8) for the 18-24 years age-group, compared
to women 45 years or older. Heavy drinking was
also more frequent among separated, divorced,
and widowed women (OR 4.2, 95% CI 1.8-9.5)
and single women (OR 2.5, 95% CI 1.1-6.1).
Heavy drinking women presented significantly
higher rates of alcohol abuse and dependence
throughout life and in the last year than those who
were not heavy drinkers, while among men, there
were no significant differences between the two
groups. It was also observed that, compared to
men, women reported significantly higher occur-
rence of death thoughts (35.2% versus 25.4%),
desire to die (13.0% versus 8.4%), and suicide

attempts (4.0% versus 1.9%) throughout life
[32]. The presence of depressive disorders was
the most important predictive factor for suicidal
behaviours and cognition, regardless of gender,
while alcohol and drug abuse and/or dependence
was associated with a higher risk among women.
The SP-ECA study also investigated the patterns
in use of health services by the studied popula-
tion, showing that, among respondents with
some mental disorders in the 12 months prior to
the interview, women sought more medical ser-
vices and mental health professionals in the past
30 days, compared to men [33].

Another national study [34] investigating the
patterns of alcohol consumption in a sample of
3007 individuals (2346 adults and 661 adoles-
cents aged 14-17 years), representative of the
Brazilian population (except for indigenous pop-
ulations living in villages), showed that the dif-
ference in alcohol use between men and women
is reducing in younger cohorts, showing a con-
vergence between genders [35].

Kohn et al. [36] reviewed population-based
epidemiological studies conducted in several
Latin American countries and calculated the
median prevalence of mental disorders in the
region for people aged 18 years or older. The
12-month prevalence estimates of each disorder
for the total sample and by gender are summa-
rized in Table 3. The most common disorders
were alcohol abuse and/or dependence and major
depression, affecting about 5.5% of the sample.
Anxiety and depressive disorders were more

Table 3 Twelve-month (median) prevalence estimates of mental disorders and number of people affected by sex in

Latin America and the Caribbean, 2015%

12-month prevalence (%)

Total Men
Non-affective psychosis 0.7 0.7
Major depression 54 3.5
Dysthymia 1.7 0.9
Bipolar disorder 0.7 0.6
Generalized anxiety disorder 1.3 0.9
Panic disorder 1.1 0.5
Obsessive-compulsive disorder 1.2 1.0
Alcohol abuse/dependence 5.6 9.8
Drug abuse/dependence 0.5 1.0

Adapted from Kohn et al. [36]

People affected® (in millions)

Women F-M Total Men ‘Women
1.1 1.6 24 1.2 1.9

7.1 2 18.3 5.8 12.3
2.6 2.9 4.1 1.3 2.2

0.4 0.7 24 1.0 0.7

1.3 1.4 4.4 1.5 2.2

1.4 2.8 3.7 0.8 2.4

1.4 14 4.1 1.7 2.4

1.4 0.14 18.9 16.2 2.4

0.2 0.2 1.7 1.7 0.3

“Projections for Latin America and the Caribbean, considering 2015 adult population of 622 million inhabitants; F:M

female to male ratio
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prevalent in women, while alcohol and sub-
stance use disorders were more frequent in men.
Although the data may represent an underesti-
mated magnitude of the impact of mental dis-
orders, the authors also made projections about
the number of individuals affected by various
disorders in this region (Table 3). These num-
bers provide an estimate of the magnitude of
people affected by mental disorders. For exam-
ple, major depressive disorder were estimated
to affect around 12.5 million people at the time
of assessment, and alcohol abuse or dependence
would have affected 18.9 million people in the
12 months prior to the interview. According to
this survey [36], only half of affected individu-
als received any treatment. Although these data
present serious limitations of comparability,
given the different methodologies and the variety
of instruments used, as well as the small number
of countries studied, which do not represent the
entire region, they are still informative, signal-
ling an alert to the dimension of the social bur-
den of mental disorders in Latin America. There
is a need to restructure mental health services in
these countries, since mental health assistance is
usually centred in large hospitals, upgrading hos-
pitals and expanding the network of community
attention, considering the shortage of inpatient
beds and ambulatory services in the region.

In an international scope, several population-
based cross-sectional studies were conducted in
western countries in the late 1990s and beginning
of the twenty-first century, such as the National
Comorbidity Survey, a nationwide study that
assessed 8098 individuals 15-54 years old from
a probabilistic sample of the American general
population [37]; the Netherlands Mental Health
Survey and Incidence Study (NEMESIS; base-
line assessment), conducted in the Netherlands
with a national sample of 7076 individuals
aged 18-64 years [38]; the OPCS Surveys of
Psychiatric Morbidity in Great Britain, con-
ducted in England, Scotland, and Wales, evaluat-
ing 10,108 individuals aged 16-64 years residing
in the community [39]; and a study conducted
in Santiago, Chile, evaluating 3870 residents
of the metropolitan region aged 16-64 years
old [40]; and, finally, the Encuesta Nacional

de Epidemiologia Psiquidtrica, also part of
the WHO/Harvard WMHS, was conducted in
Mexico, evaluating 5826 individuals [41]. In
general, similar distribution patterns of psychi-
atric morbidities by gender have been observed
in these studies, with mood and anxiety disor-
ders affecting women more frequently than men.
Sharper differences for specific phobias (ani-
mals, dark, closed places) were reported, while
height and airplane phobias and phobias involv-
ing blood or medical procedures showed no dif-
ferential distribution by sex. For social phobia,
while prevalence rates are higher among women,
treatment seeking is more frequent among men,
probably due to being linked to worsened work
performance.

Prospective studies also showed differences
in the incidence rates of mental disorders in men
and women. In the NEMESIS cohort study [42],
substance use, particularly alcohol abuse, was the
most frequent 12-month incident disorder among
men [incidence rate (IR) 4.09/100 PYR (person
years at risk)], followed by depression (IR 1.72),
simple phobia (IR 1.34), and alcohol dependence
(IR 0.82). Among women, depression presented
the highest IR (3.9/100 PYR), followed by simple
phobia (3.17). The incidence rate ratio or relative
risk (adjusted by age) for any mental disorder
was 1.54 times higher among women, or a 54%
increased risk for women. This ratio was higher
for anxiety disorders (2.6), particularly panic dis-
order (2.5), followed by mood disorders (2.4). The
ratio was inverse for substance use disorders, with
higher risk among men (3.7) [42]. In a longitudi-
nal study following 2166 women in Goa, India,
over a 12-month period, Patel and collaborators
verified a higher risk of common mental disor-
ders and use of tobacco and alcohol among poor
and married (compared to single) women [22].
There was a positive association between a higher
number of psychological symptoms in the initial
assessment and complaints of vaginal secretion
and reports of chronic physical illness [22].

In both, clinical samples as well as population-
based studies, the occurrence of two or more
comorbid psychiatric disorders is a common
phenomenon. More recently, the denomination
of double diagnosis or dual disorder has been
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used when a psychiatric disorder and a psy-
choactive substance use disorder co-occur. In
population-based studies, nearly 30% of indi-
viduals who present some psychiatric disorder
in the 12 months prior to the interview have two
or more associated disorders. Kessler and col-
laborators [43] explored the comorbidity patterns
between mental and psychoactive substance use
disorders in seven epidemiologic studies con-
ducted in six countries (United States, Brazil,
Canada, Mexico, Germany, and the Netherlands)
that used the same diagnostic tool (CIDI). Results
were consistent in various populations, showing
the co-occurrence of an active mental disorder
associated with substance use. Women showed
higher comorbidity of depression and anxiety
disorders, particularly panic disorder and simple
phobias. Men showed higher comorbidity of sub-
stance use problems (mainly alcohol) and con-
duct disorders. The association between primary
mental disorder and secondary substance use was
more frequent among women (varying from 44%
to 70% in the seven studies) than men (11-77%).
A useful information revealed by these studies
was the low rate of specialized treatment seeking,
although higher use of general health services
was observed.

Another interesting finding, replicated by
several studies, was that, although men present
lower rates of mood and anxiety disorders, they
report higher levels of functional, cognitive, and
social disability compared to women [18, 28, 44].

Although there is no evidence that support the
implications of causal or hormonal mechanisms
in explaining the higher prevalence rates of anxi-
ety and depressive disorders among women [19,
20], it is believed that female sexual steroids, par-
ticularly oestrogen, modulate humour, what may
partially explain the higher prevalence of mood
and anxiety disorders among women. The fluc-
tuations of gonadal hormones would influence
the modulation of the female neuroendocrine
system, from menarche to menopause. Dunn and
Steiner [45] proposed a hypothesis of biological
susceptibility to explain the gender differences in
prevalence rates of mood disorders. According to
them, women would present an imbalance in the
interaction between the hypothalamus-pituitary-

gonadal axis and other neuromodulators. The
neuroendocrine rhythm related to female repro-
duction would be vulnerable to changes and
highly affected by psychosocial, environmental,
and physiological factors.

Otherwise, it is considered that oestrogen
plays a protective role against schizophrenia,
leading women to present a later age of onset and
to need smaller doses of neuroleptics, besides pre-
senting a more favourable course of the disease,
more positive symptoms, and less severe symp-
toms than men [17, 46]. Acute psychotic episodes
occur in periods of low oestradiol. There is also a
positive correlation between oestrogen levels and
cognitive performance [46].

Gender Differences in Mood
and Anxiety Disorders

One of the most consistent findings replicated
in psychiatric epidemiology is the higher preva-
lence of depression among women compared
to men. This difference has been observed in
various regions around world by means of dif-
ferent assessment tools and operational diag-
nostic criteria, but, in spite of such consistency
in findings in most studies, a wide discrepancy
in lifetime prevalence rates is observed, depend-
ing on countries or regions assessed [23, 26, 47].
Bromet and collaborators [47] reported the epi-
demiology of major depressive episodes (MDE)
in 18 countries participating in the World Mental
Health (WMH) Surveys Consortium, covering
all WHO regions [47]. Overall lifetime mean
prevalence estimates of MDE were 14.4% (SE
0.2) in high-income countries (ranging from
66.6 in Japan to 19.2% in the United States) and
11.1% (SE 0.2) in low-to-middle-income coun-
tries (ranging from 6.5% in Shenzhen, China,
to 18.4% in Sao Paulo, Brazil). Consistent with
previous epidemiological studies, women were,
on average, two times more likely to have MDE
than men, and the difference was significant in
15 of the 18 countries studied, although there
were no significant differences in high- and low-
to-middle income countries. Pooled odds ratios
were 1.8 (95% CI 1.6-2.0) in high-income
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countries, varying from 1.6 (CI 1.2-2.1) in
Israel to 2.7 (CI 1.9-3.8) in Spain, and 2.1 (CI
1.8-2.3) in developing countries, varying from
1.9 in Colombia and India to 2.6 (CI 1.9-3.5) in
Brazil [47].

Epidemiologic research involving children and
adolescents demonstrated that the gender differ-
ences in incidence of major depression manifests
primarily at ages 11-14 years, persisting through-
out adult life [44], what may suggest a determinant
role of sexual hormones, especially considering
that other situations of hormonal fluctuations have
been associated to depressive mood, such as pre-
menstrual period, puerperium and menopause, use
of oral contraceptives, and hormone replacement
therapy. However, systematic reviews have failed
to identify associations between these factors and
higher rates of major depression in women [44].
Additionally, the effect of pregnancy on incidence
and recurrence of depression has showed to be
insignificant. The only exception seems to be the
post-partum period, which is associated to a sub-
stantial increase in depression rates. Compared
to recurrent cases, cases that first emerge during
this period are more frequent among women with
strong family history of depression.

Besides the biological differences , other the-
ories have been explored to explain the gender
differences in prevalence of depression, such as
the higher persistence of depressive episodes in
women, compared to men, which may be perme-
ated by social pressure, chronic stress, and low
satisfaction associated with performing tradi-
tional female roles, or by gender differences in
dealing with problems and seeking for solutions.
Some retrospective studies have suggested that
depression presents a slower course in women
than in men, but this has been refuted by method-
ological studies demonstrating that such higher
chronicity is in fact due to differential recall bias
between men and women. Indeed, there were
significant sex differences in the prevalence of
depression in the Sao Paulo metropolitan area, but
once the disease was established, a similar course
and severity was observed [28]. Another argu-
ment that has been widely used to explain these
gender differences is that women would be able
to identify their symptoms, admit the illness, and
seek help more easily than men [33]. Available

evidence, however, does not allow such conclu-
sion since higher depression rates in women are
observed both in studies that directly evaluated
the subjects as in those based on informants;
besides, systematic assessment of response pat-
terns to psychometric tests did not show any
gender differences, what also happened when the
distribution of presence and severity of depres-
sive symptoms was assessed. It has also been
postulated that men in fact present the same risk
of depression as women, as men would manifest
irritability instead of dysphoria or anhedonia, but
this hypothesis was not confirmed [48].

Exposure to stressful experiences has been
associated with increasing risk for depression,
such as exposure to childhood adversities, includ-
ing interpersonal and family violence, neglect,
trauma, social isolation, and intimate partner abuse
[49-51]. Genetic researches involving the study of
twins have demonstrated a strong and equivalent
hereditary component in both men and women.

The comorbidity profile also seems to differ
between genders, with women showing higher
rates of anxiety associated to depression and men
showing higher rates of psychoactive substance
abuse and conduct disorders.

Atypical  depression, characterized by
increased appetite and weight gain and hypersom-
nia, seems to be more prevalent among women,
indicating a sex-related differential distribution
of depressive subtypes [52, 53]. In the NCS study
[37], detected cases of atypical depression were
compared to those of non-atypical depression
(39% of all detected cases of depression). The
proportion of women was higher in the atypical
depression group, which also presented an earlier
age of onset. The atypical depression group also
had higher indices of depressive symptoms, sui-
cidal ideation and attempts, psychiatric comor-
bidities (panic, social phobia, and psychoactive
substance dependence), higher incapacitation,
and higher use of health assets. Family history,
especially parental history, of depression was
more common in this subgroup, as well as his-
tory of sexual abuse or negligence during child-
hood. In the analysis of these data, the symptom
“sensitivity to interpersonal rejection” emerged
as an important aspect of the clinical profile, as
well as the presence of anxious symptoms and
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humour reactivity associated with irritability.
Hypersomnia and weight gain remained as non-
specific symptomatology.

Yonkers and collaborators [54], in a longi-
tudinal study in which patients were assessed
every 6 months for 8§ years, verified that women
with panic disorder presented higher indices of
comorbidity with depression and agoraphobia
and had three times more relapses than men, with
similar findings for generalized anxiety disorder
(GAD). Four epidemiological studies conducted
in Brazil, the Netherlands, Canada, and the
United States estimated the prevalence of GAD,
which varied from 1.9% to 5.3% throughout life
(combined prevalence of 3.9%) and from 1.0% to
2.9% (combined prevalence of 2.1%) in the pre-
vious year. Female-to-male prevalence ratio was
approximately 2:1, and age of onset was by the
end of adolescence and mid-adult life [43].

There are several explanations for these gen-
der differences in prevalence rates of anxiety
disorders. Besides factors such as higher cultural
acceptance of fear and dodging behaviour in
women and different adaptive patterns, men tend
to use substances such as nicotine and alcohol and
self-medication, what could mask primary symp-
tomatology. According to Barlow [55], women
are more susceptible to stressful events during
childhood and adolescence, which, associated to
the perception that their behaviours cause little
impact on the environment, would cause a feel-

ing of being out of control and the consequent
development of pessimistic maladaptive patterns
of evaluation of reality. These factors, associated
to a genetically determined biologic vulnerability
to being biologically reactive to environmental
changes, would explain the higher occurrence of
these disorders in women.

Regarding bipolar mood disorders (BMD),
different epidemiologic studies point to the
absence of difference in incidence and prevalence
rates of BMD between men and women [56-58],
although some studies show a higher prevalence
of type I BMD among women [50].

Considering the importance of reliable and
up-to-date prevalence estimates of disorders
for effective health policy, planning, and evalu-
ation, the WHO recently provided information
on the proportion of the general population
affected by depression and other common men-
tal disorders (WHO 2017). It was estimated that
4.4% of the world population suffered from
depression in 2015, affecting over 300 million
people. Depression is considered the single larg-
est contributor to global disability and is also
the major contributor to suicide deaths, which
number close to 800,000 per year in the world.
Figure 1 shows the prevalence of depressive dis-
order by sex in all WHO regions. Depression
is more common among women (5.1%) com-
pared to men (3.6%). Prevalence distributions
vary by age and sex, as shown in Fig. 2, peaking
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2.00% — = Male
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Region the Asia Region Region Mediterranean Pacific
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Fig.1 Prevalence of depressive disorders, by WHO Region (%). (Source: Global Burden of Disease Study 2017 (http:/

ghdx.healthdata.org/gbd-results-tool))
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in older adults (7.5% among women and 5.5%
among men). Regarding anxiety disorders, it
is estimated that 3.6% of the world population
were affected in 2015 (Fig. 3) and were also
more frequent among women than men (4.6%
vs. 2.6%). The highest prevalence estimates are
in the Region of the Americas, where 7.7% of
the women had depression compared to 3.6%
among men. The total estimated number of peo-

ple affected in 2015 in the world is 264 million
and does not vary significantly by age (Fig. 4).
Finally, in all WHO regions, a higher rate of sui-
cide deaths occurs among men (Fig. 5), account-
ing for 1.5% of all deaths worldwide. Suicide
occurs throughout the lifespan and was the sec-
ond leading cause of death among 15-29-year-
olds in 2015, being among the 20 leading causes
of death in 2015.
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Fig. 2 Global prevalence of depressive disorders, by age and sex (%). (Source: Global Burden of Disease Study 2017

(http://ghdx.healthdata.org/gbd-results-tool))
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Fig. 3 Prevalence of anxiety disorders, by WHO region (%). (Source: Global Burden of Disease Study 2017 (http://
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Fig. 4 Global prevalence of anxiety disorders, by age and sex (%). (Source: Global Burden of Disease Study 2017
(http://ghdx.healthdata.org/gbd-results-tool))
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a patient’s progress (or the lack thereof) over
time. In research, these instruments are often the
major outcome variable that determines whether
an intervention has been effective or not. Their
ubiquity is attested to by the fact that the latest
edition of Tests in Print [1] lists nearly 3000
commercially available tests, and the number of
scales that have been described in journal articles
is roughly four times larger [2]. But not all tests
are created equal. In order for them to be useful,
the instruments must satisfy a number of criteria.
In this chapter, we will begin by outlining the
process of scale development, and following this
brief introduction to psychometrics, we will
review and evaluate a number of scales used in
the field of women’s mental health.

Psychometrics
A Brief History

Psychometrics refers to the field of study con-
cerned with the theory and techniques of measur-
ing internal, subjective states, such as moods,
beliefs, and attitudes, or the assessment of more
objective phenomena, such as skills and educa-
tional attainment. The study of individual differ-
ences in physical attributes such as height and
reaction time can be traced back to the middle of
the nineteenth century with the publication of
Gustav Fechner’s Elemente der Psychophysik [3]
and the collection of anthropometric data on
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approximately 10,000 individuals by Francis
Galton in London [4]. Mental assessments began
with the development of intelligence tests in
France by Alfred Binet and Théophile Simon [5].

The mathematical foundations of psychomet-
rics can be said to begin in 1935, with the forma-
tion of the Psychometric Society by Louis
L. Thurstone and the launching of its journal,
Psychometrika [5], which remains one of the
leading journals in the field. The following year,
J. P. Guilford published the first book in the area,
called Psychometric Methods [6]. Since that
time, there have been tremendous advances
regarding what is now called Classical Test
Theory (CTT), which has dominated scale con-
struction for the past 80 years and still serves as
the basis for the construction of new tests.

Creating Scales

In this section, we will describe the steps required
to develop and evaluate a new scale. As we men-
tioned, this can both serve as a guide for those
contemplating developing an assessment instru-
ment and providing a template with which users
can assess how well an existing scale meets their
needs. We will discuss these steps in the order in
which they are (or at least should be) done in real
life.

Scales and Indices

Before we begin, it is necessary to discuss the
difference between scales and indices [8]. As we
are using the terms here, a scale is a collection of
items measuring one and only one attribute, such
as anxiety. This means that all of the items are
correlated with one another because they all tap
the same phenomenon. It also means that the
items are only a sample of the universe of possi-
ble items. If we are developing a new scale of
anxiety, it is not necessary to ask about every
symptom; we could omit, for example, an item
inquiring about rapid heart rate because whatever
it measures will be picked up by the other, corre-
lated items. All of CTT is predicated on these
assumptions of a homogeneous set of items tap-
ping a single attribute.

On the other hand, an index is closer to a check-
list, consisting of items that may or may not be
correlated, and is usually used to measure more
heterogeneous phenomena. For example, the
Apgar Scale [9] — which we would call an index —
measures a neonate’s heart rate, muscle tone, res-
piration, reflex response, and skin color. The items
are correlated in healthy infants, but not in those
with various disorders. If a child has a cardiac con-
dition, for example, the scores for heart rate and
skin color may be low, but the other scores would
be high, whereas in cerebral palsy, reflex and mus-
cle tone would be low and the other scores high.
Indices are also used to tap sources of stress, activ-
ities of daily living, and so on, where endorsement
of one item does not necessarily imply endorse-
ment of another. Here, the choice of items defines
what is being measured; change the items and the
definition of the phenomenon itself changes.
Feinstein called the method of constructing indi-
ces “clinimetrics” [10], but fortunately, this neolo-
gism has not been adopted outside of medicine.
CTT cannot be used in constructing indices.

Bear in mind, though, that the terminology we
use here is not universal, and some scales have
the term “index” in their name (e.g., [11]) and, as
with the Apgar, some indices refer to themselves
as “scales.” However, the distinction is a crucial
one with regard to how a measurement tool is
constructed and evaluated.

Devising the Items

Needless to say, the development of a scale
begins with the construction of the items. There
are many potential sources of items: previous
research in the area, theory, discussions with
experts in the field, and individual interviews or
focus groups with patients (see reference [12] for
an example of the use of these latter approaches).
Also, many new scales “borrow” items from
existing ones, with or without changing the word-
ing to meet the specific needs of the new instru-
ment. There are many reasons for this. First, there
are only so many ways of asking a person, “Do
you feel tense?”” Second, it is likely that the items
have been tested and found to work, and third, it
definitely saves time. It is good practice to write
three to four times the number of items that you
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ultimately want on the scale because many will
be weeded out in subsequent steps.

There are many potential pitfalls that can be
encountered in writing items [7]. These include
the following:

e Using language that is too difficult to under-
stand. It is estimated that the average high-
school graduate in North America reads at
only a Grade 6 level.

e Being ambiguous. A No answer to the item
“My illness prevents me from shopping” may
mean that (a) the illness does not interfere
with this activity or (b) the person never did
this activity to begin with.

e Using jargon. For example, to most people, a
“stool sample” is what is seen in a furniture
store, not the result of a bowel movement.

e Having “double-barreled” questions. These
are items that ask two questions at the same
time, such as “I have trouble reading and con-
centrating.” It is possible that some people
have problems with one symptom but not the
other, leading to confusion and inconsistency
in responding.

» Using negatively worded items. These are not
interpreted as the converse of positively
worded ones [13] and should be avoided
whenever possible.

e Having items that are too long. Items with
70-80 letters have much lower validity coef-
ficients than those that are 10-20 letters in
length [14].

The best way to check that the items are being
interpreted as they were meant to be is through
cognitive interviewing [7]. There are various for-
mats for this, such as having the respondents
rephrase the item in their own words, thinking
aloud as they answer, or explaining how they
decided on the answer they gave.

The next step is to assess the content validity
of the items. This is done in two ways, each look-
ing at a different aspect of content validity. In the
first, which looks at content relevance, the items
are sent to five to ten experts in the area (clini-
cians, academics, and patients) who rate them on
a four-point scale: 4 = highly relevant; 3 = quite

relevant or highly relevant but needs rewording;
2 = somewhat relevant; and 1 = not relevant.
Based on this, a Content Validity Ratio (CVR) is
calculated for each item:

-2 (1)

where n. is the number of raters who deemed the
item essential (a rating of 3 or 4) and N is the total
number of raters. With five or six raters, items
need a CVR of 0.99 to be retained; for eight rat-
ers, a value of 0.85 is required; and 0.62 for 10 or
more raters [15].

Once the less relevant items have been elimi-
nated, the remaining ones can be checked for the
second aspect of content validity, which is con-
tent coverage. This requires that the test devel-
oper list all aspects of the phenomenon that must
be tapped. For example, if the scale is meant to
measure anxiety, this may include the four com-
ponents of affect, behavior, cognition, and physi-
ological changes. These are used as the headings
of four columns, and the individual items are the
rows. A number of content experts read each item
and place a mark in the column indicating what
they think the item reflects. This then indicates:
(a) whether an item cannot be classified and
should be dropped; (b) if it has check marks in
two or more columns, showing that it should
either be rewritten or eliminated; (c) whether
each column has a sufficient number of items,
which should be at least three; and (d) whether
one column has a disproportionate number of
items. Users of existing scales are encouraged to
go through the same exercise, to determine
whether the scale is indeed measuring what they
hope it does.

Reliability

The next step is to determine the reliability of the
remaining items. A reliable scale is one that (a)
produces similar results if a person completes it
at two different times, assuming the person has
not changed in the interim (fest-retest reliability);
(b) yields similar scores if a person is evaluated
by two or more independent raters (inter-rater
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reliability); and (c) has a high degree of homoge-
neity among the items (internal consistency). The
first two types are evaluated by determining the
correlation between the two or more sets of
scores, using either a Pearson correlation or,
more commonly now, the intra-class correlation
[16, 17]. Internal consistency is usually deter-
mined using Cronbach’s alpha [18], but it suffers
from the problem that, if the scale has more than
roughly 15 items, it will be high even if the scale
is heterogeneous [19].

Another way to define reliability is with the
formula:

2 2
C o 9]
Reliability = ———=—* 2)
Gs + Ge GTotal

Where O% Is the variance of scores between
people and O% Is the measurement error. In other
words, the reliability of a scale is the amount of
total variance (subject variance + error variance)
that is explained by differences in scores among
people.

The generally accepted standards for test-
retest and inter-rater reliability are that they
should be a minimum of 0.70 if the scale is being
used for research purposes in a new field where
not much is known about the phenomenon. For
established fields, the minimum is 0.80. If the
instrument is used to make a decision about an
individual person, then the reliability should be at
least 0.90 [20]. Internal consistency should be
high for homogeneous scales, but if it exceeds
0.90, this may reflect that there are unnecessary,
redundant items that may actually limit the use-
fulness of the scale because its focus is too nar-
row [21].

It cannot be emphasized strongly enough that
reliability is not a fixed property of a scale that,
once established, applies in all situations. It is
dependent on the instrument and the group with
which it is being used. A scale that may be reli-
able for one group of people may not be reliable
with a different group. This is a direct result of
Eq. (2). If one group (e.g., the general popula-
tion) has a wider range of scores than another
(e.g., a clinical sample), then the reliability coef-
ficient derived from the first group will be higher

because there is greater between-person variance.
The implication is that if a scale has been devel-
oped and assessed in one group, its reliability
must be separately established for each new pop-
ulation you want to use it with.

Validity
Traditionally, validity was defined as answering
the question, “Does the test measure what I think
it measures?” [22]. However, current thinking
would be closer to “Validation processes are not
so much directed toward the integrity of tests as
they are directed toward the inferences that can
be made about the attributes of people who have
produced those test scores” ([23], p. 1186). That
is, the focus is on the scores, not the test, and
what conclusions we can accurately make about
people based on those scores. In order to under-
stand the process of validation, it is necessary to
understand what is meant by the term “construct”
(also called a “hypothetical construct”). Most of
the attributes assessed by scales are not directly
observable; we infer their existence by the effects
they have on phenomena we can observe. For
example, we do not see depression. Rather, we
see that people’s sleep and appetite have changed;
they are pessimistic that things will ever get bet-
ter; they express thoughts of suicide; they may
feel fatigued and say they have no energy; talk
about being guilty or being worthless; and so
forth. We hypothesize that these co-occur because
they are all the outward manifestations of an
underlying construct we call depression. Other
attributes, such as intelligence or locus of control,
and other disorders, such as schizophrenia or irri-
table bowel syndrome, can similarly be thought
of as hypothetical constructs that are inferred on
the basis of observable behaviors or symptoms.
We can develop “mini-theories” about these
constructs, based on previous research, clinical
observation, and a theoretical understanding of
the phenomenon. For example, our knowledge of
anxiety may lead us to postulate that, for exam-
ple, (i) anxious people do less well on complex
cognitive tasks than non-anxious individuals; (ii)
anxiety should increase before an exam; (iii)
those attending an anxiety disorders unit should
be more anxious than people in a fracture clinic;
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and (iv) anxiety levels should decrease following
treatment. None of these hypotheses is world-
shattering, but they indicate how scales of anxi-
ety should perform. Based on these, we can
design studies to determine whether or not a new
scale of anxiety performs as it should; a process
Cronbach and Meehl [24] called construct
validation.

In the past, it was customary to talk about
three different “types” of validity — content
validity (do the items adequately cover the
domain of interest?), criterion validity (does the
new test correlate with other measures of the
phenomenon?), and construct validity itself
(studies based on our mini theory); and each of
these was divided into many subtypes. Current
thinking is that there is only one type of validity,
and that is construct validity. We may speak of
criterion validation (i.e., a method of establish-
ing construct validity), but not criterion validity
(i.e., a “type”).

There are four points to bear in mind about
validity. First, because we can always learn more
about what test scores reveal about people (dif-
ferent groups, in different situations, and so
forth), validity is a never-ending, on-going pro-
cess. Second, validity is not a present/absent phe-
nomenon, but is rather a judgment call based on
an evaluation of the currently available evidence.
Third, while reliability is measured with one sta-
tistic (a Pearsonian or intra-class correlation), the
statistics used to establish validity can vary,
depending on the nature of the study — a correla-
tion when looking at the relationship of the new
scale with an older one, an independent #-test or
analysis of variance if the study compares groups
who should have different levels of anxiety, a
related t-test for before-after studies, and so on.
Finally, and perhaps most importantly, the same
caveat applies to validity as to reliability: it is not
a fixed, immutable property of the scale, but
depends on the nature of the group and the cir-
cumstances under which they are completing the
instrument.

Constructing scales is a laborious and time-
consuming process, one which can take 2 or
3 years to do well. For those who wish to delve
deeper into the process, we would (self-servingly)

recommend the book by Streiner, Norman, and
Cairney [7].

Scales Used to Evaluate Women’s
Mental Health

In clinical research, scales of assessment are
required to ensure that results can be interpreted
and potentially generalized. They are selected
based on the coverage of the relevant constructs,
costs, time of administration, comprehensibility
to the intended audience, and the quality of the
evaluations provided. In clinical practice, one
should also consider if a scale would efficiently
provide information and whether it would be use-
ful to promote a better patient-clinician commu-
nication. For both research and clinical settings,
it is essential that screening tools have pro-
nounced psychometric properties [25, 26].

Scales Used to Evaluate Psychiatric
Disorders in Women

There are some peculiarities in psychiatric disor-
ders in women. This occurs in epidemiological
terms, clinical characteristics, treatment, and
prognosis. Take, for instance, the mood and anxi-
ety disorders, women are affected by them
approximately twice as often as men [27], and
these conditions have an increased risk for onset
or worsening during reproductive events in a
woman’s life [28]. Nevertheless, most diagnostic
instruments used for the assessment of mental
disorders in clinical practice and epidemiological
researches are not sex and context specific [29].

The Composite International Diagnostic
Interview — Venus (CIDI-V) is a standardized
clinical interview that provides core questions to
assess female specificities in mental disorders, as
the menstrual and contraceptive history, the peri-
natal history, and the use of hormone therapy in
perimenopausal women. The CIDI-V was devel-
oped for epidemiological studies, but it can be a
valuable tool for health-care practitioners as well
[27].
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Below, we describe the main tools used for
screening and monitoring of female-specific con-
ditions, such as premenstrual syndrome (PMS),
premenstrual dysphoric disorder (PMDD), psychi-
atric disorders during the perinatal period, and
conditions during perimenopause. For more details
regarding the psychometric properties for the tools
discussed, please refer to Tables 1, 2, and 3.

Scales for Screening and Monitoring
Symptoms During Premenstrual
Period

More than three in four women of fertile age
experience at least mild symptoms of the pre-
menstrual syndrome that can include psychologi-
cal and physical symptoms that occur in the late
luteal phase of the menstrual cycle. This high
prevalence suggests that premenstrual symptoms
should not be regarded as something abnormal
[30]. Nevertheless, 3—-8% of these women suffer
from PMDD, a debilitating variant of the pre-
menstrual syndrome [26].

According to the DSM-V, an individual must
have five or more of eleven symptoms present
during the late luteal phase with improvement of
the symptoms within a few days of the onset of
the menses. A diagnostic requirement is that the
symptoms should be confirmed by prospective
daily ratings during at least two consecutive
cycles, and if there is a discrepancy between the
two menstrual cycles, a third cycle should be car-
ried out [30, 31]. The prospective symptom rat-
ing scale is not only a key to precisely diagnose
PMDD, but also to effectively manage it. The use
of retrospective screening tools may be conve-
nient before requesting a patient to prospectively
record her symptoms. Moreover, it may be used
to avoid delaying into treatment [26, 30].

The Menstrual Distress Questionnaire [32]
was one of the first diagnostic methods for mea-
suring cyclical premenstrual symptoms. A pri-
mary advantage of this tool is that it contributed
for the development of the diagnostic scales cur-
rently used. Nevertheless, it does not align with
the current diagnostic criteria for PMDD; ergo, it
is not a clinically relevant tool [33].

The Premenstrual Tension Syndrome (PMTS)
rating scale was developed in 1980 [34], using
the symptom items from the Menstrual Distress
Questionnaire. This tool consists of an observer
(PMTS-0) and a self-report scale (PMTS-SR)
used in concomitance to identify symptom sever-
ity both prospectively and retrospectively. To
reflect the DSM-IV criteria, an updated version
was created with a change in symptoms mea-
sured by the PMTS-O [35]. Additionally, the
PMTS-SR was substituted with a Visual Analog
Scale, pursuing a higher validity, reliability, and
sensitivity [36, 37].

The Premenstrual Symptoms Screening Tool
(PSST) is a 19-item retrospective tool that aligns
with DSM diagnostic criteria and considers an
individual’s level of functioning. It is a user-
friendly tool and was recently adapted into a
measure of premenstrual symptoms in an adoles-
cent population [26].

The Daily Record of Severity of Problems
(DRSP) is one easily accessible, well-validated
prospective rating scale that can be used to eluci-
date the pattern of symptoms. It consists of 21
items [38] and it was designed in alignment with
the DSM-1V criteria for PMDD while also pro-
viding information on the severity of symptoms
and level of impairment at various phases of the
menstrual cycle. This tool is recommended by the
British Royal College of Obstetricians and
Gynecologists and is an accepted quantification
technique by the International Society for
Premenstrual Disorders (ISPMD) [30].

The Carolina Premenstrual —Assessment
Scoring System (C-PASS) [39] is a reliable and
valid scoring system complementary to the
DRSP. The C-PASS was developed to standard-
ize and simplify the translation of the diagnosis
of PMDD according to the DSM-V, aiming to
define more homogeneous samples of women
with PMDD in studies, therefore clarifying the
understanding of the disorder.

The Prospective Record of the Impact and
Severity of Menstruation (PRISM) [40] is a vali-
dated tool that requires punctuation on life events,
concurrent medications, and menstrual bleeding.
Other tools include the Premenstrual Assessment
Form (PAF) [41], the 33-item Daily Assessment
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Form [42], the 17-item Penn Daily Symptom
Report [43], and the 22-item Calendar of
Premenstrual Experiences [44]. All of these tools
measure both  psychological and physical
symptoms.

Scales for Screening and Monitoring
Symptoms During Perinatal Period

After more than two decades of research, it is
now clear that the risk for affective disorders in
women is at least as high, if not higher, during the
perinatal period as at other times [45, 46]. The
perinatal period may be associated with adverse
outcomes and may have negative impacts on
women’s mental health, her baby, and her family.
Even though only a few instruments have been
developed especially for this subpopulation,
there is growing body of evidence suggesting that
close, continued monitoring of symptoms and of
the conditions most commonly present in this
period via the use of self-report questionnaires
may improve decision-making and help indicate
specialized treatment as early as possible when-
ever necessary [47].

While many researchers have hypothesized
that heritability and physiological fluctuations in
sex hormone milieu that occur during pregnancy
and the postpartum period contribute to this vul-
nerability [48—49], other lines of evidence have
pointed to critical roles for non-biological risk
factors such as lack of social support, relation-
ship difficulties, and stressful life events [50].
Most researchers and clinicians agree that perina-
tal mood changes are probably best accounted for
by a combination of biological and psychosocial
risk factors [51]; however, this hypothesis has yet
to be empirically tested.

Although the Edinburgh Postnatal Depression
Scale (EPDS) [52-54] was the first scale built to
screen for postpartum depression, it is useful to
detect depression during pregnancy [46—47] and
postpartum. The EPDS is a self-report tool that
contains 10 common symptom questions of
depression and uses Likert-type responses. The
mother chooses the answers that best describe
how she has felt in the past week. At a cutoff

score of 13 for identifying MDD, the sensitivity
of the English-language EPDS ranges from 0.67
(95% CI, 0.18-0.96) to 1.00 (95% CL, 0.67-1.00),
with most of the results between 0.75 and 0.82.
The specificity of the English-language EPDS
was 0.87 or greater in all studies. Sensitivity for
detecting depressive disorders, including both
major and minor depression, using the cutoff of
10 or greater ranged from 0.63 (95% CI, 0.44—
0.79) to 0.84. At a cutoff score of 10, a study of
low-income African American women reported
sensitivity of 0.84 (95% CI, 0.69-0.94) and spec-
ificity of 0.81 (95% CI, 0.70-0.89) for identify-
ing major or minor depression in pregnant and
postpartum women combined. The estimates
were very similar for pregnant and postpartum
women [55].

The EPDS also appears to detect perinatal
anxiety disorders. Three items (questions 3-5) —
anxiety subscale score (EPDS-3A) — may be use-
ful for detecting anxiety in women with a cut-off
score of six [55].

The Pregnancy Risk Questionnaire is a scale
of 18 items that lists psychosocial risk factors for
depression post childbirth. In an original valida-
tion study, sensitivity was 44% with a positive
predictive value of 23% [56]. These figures seem
quite reasonable for an instrument of prediction.
Another scale for the same purpose is the
Postpartum Depression Predictors Inventory, a
checklist that should ideally be completed in
each of the three trimesters of pregnancy and also
assesses psychosocial risk factors [57].

The Postpartum Depression Screening Scale
(PDSS) was developed by Beck and Gable [58]
for tracking postpartum depression. It is a self-
assessment Likert-type scale. The instrument has
35 items that cover seven dimensions: sleep/
appetite disorders, anxiety/insecurity, emotional
lability, cognitive impairment, loss of self, guilt/
shame, and intent to harm oneself. Each dimen-
sion is composed of five items that describe how
a mother may be feeling after the birth of her
baby [51]. A study was carried out comparing the
PDSS Performance with the EPDS [59]. A total
of 150 postpartum mothers completed the two
instruments and then had a DSM-IV diagnostic
interview. Eighteen of these women (12%) were
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diagnosed as having major postpartum depres-
sion, 28 (19%) minor postpartum depression, and
104 (69%) had no depression. Using cut-off
scores for major depression recommended in the
publications of the two instruments, the PDSS
achieved the best combination of sensitivity
(0.94) and specificity (0.91), among the three
scales. The PDSS identified 17 of the women
(94%) diagnosed with postpartum depression and
the EPDS, 14 of these women (78%). The
observed sensitivity differential can be because
PDSS addresses other components of this mood
disorder.

A variety of self-report questionnaires have
been developed to assess anxiety symptoms
relating to the gestational period and common
concerns and adjustment issues to motherhood
[60-62]. These measures include constructs
such as fear of childbirth, fetal health and well-
being, changes in appearance, and interper-
sonal roles.

The Postpartum Specific Anxiety Scale (PSAS)
[63] is a new and recently validated 51-item mea-
sure of postpartum-specific anxiety. A sample of
1282 mothers of infants up to 6 months old were
enrolled online in order to preliminarily evaluate
the performance of the PSAS in distinguishing
between those with and without a current clinical
diagnosis of anxiety/depression. The optimal cut-
off PSAS score for detecting clinical levels of
anxiety/depression was 112 with a sensitivity and
specificity of 0.75 and 0.31, respectively. When
compared to the recommended cut-off scores for
the other included anxiety measures, PSAS per-
formed marginally better than the EPDS-A,
which identified 73% of cases, and better than the
state form of the State-Trait Anxiety Inventory
Scale (STAI-S), which detected 63% of cases.
However, it did not perform as well as the trait
form (STAI-T), which identified 86% of cases.
Test-retest reliability of the PSAS for a subsam-
ple of participants (n = 262) who repeated the
PSAS 2 weeks after the initial administration was
0.88 (p < 0.001), indicating excellent stability
over time in the first 6 months postpartum.

An American study tested the Beck Depression
Inventory (BDI) — a scale for general depres-
sion — during pregnancy and obtained the follow-

ing result with cutoff point at 16: sensitivity of
0.83, specificity of 0.89, 0.50 positive predictive
value, and 0.98 negative predictive value [64].
The study probably had a low positive predictive
value because the BDI contains items of physical
symptoms that were confused with a healthy
pregnancy.

The Patient Health Questionnaire (PHQ-9)
[65] and Generalized Anxiety Disorder Scale
GAD-7 [66] are self-administered instruments
developed to quickly assess and monitor depres-
sive and anxiety symptoms in adults. The psy-
chometric properties of PHQ-9 were examined in
a sample of 81 pregnant and 104 postpartum
patients (n = 185) who met the criteria for major
depressive disorder (MDD) based on clinician
diagnoses, as compared those without any mood
disorder diagnosis. Using commonly recom-
mended cut-off scores, both measures had com-
parable sensitivity and specificity: sensitivity of
0.80 and 0.92 for EPDS, 0.74 and 0.89 for PHQ-9
during pregnancy and postpartum, respectively;
and specificity of 0.74 and 0.53 for EPDS, 0.73
and 0.65 for PHQ-9 during pregnancy and post-
partum, respectively [67]. The benefit of adopt-
ing PHQ-9 is that it may be more readily
compared to results from screenings in primary
care and other medical units or clinics where the
PHQ-9 is used instead of perinatal-specific
measures.

Psychometric properties of the GAD-7, a
7-item self-rating scale, were tested in a popula-
tion of 240 perinatal women (n = 155 pregnant
and n = 85 postpartum) referred for psychiatric
consultation. The GAD-7 yielded a sensitivity of
0.61 and a specificity of 0.72 at an optimal cut-off
score of 13 in this Canadian study [68]. Compared
with the EPDS and the EPDS-3A subscale, the
GAD-7 displayed greater accuracy and specific-
ity over a greater range of cut-off scores and more
accurately identified GAD in patients with
comorbid MDD.

The Mood Disorder Questionnaire (MDQ) is a
13-item self-report questionnaire designed to
screen for bipolar spectrum disorders using
DSM-1V criteria. Each item describes a symptom
or behavior characteristic of mania (e.g., racing
thoughts, increased energy) and asks respondents
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to indicate whether there has been a period in
their lives when they have experienced these
issues. A response of “yes” is scored as a positive
indication of a bipolar spectrum disorder.
Psychometric evaluation of the scale found an
internal consistency of 0.90, which provided a
sensitivity of 0.73 and a specificity of 0.90 [69].

In a subsequent study, the scale was evaluated
as a measure for screening within the general
population and found an internal consistency of
0.84, a sensitivity of 0.28, and a specificity of
0.97. [70]. In samples of pregnant and postpar-
tum women, the MDQ was shown to be useful
using cutoff scores of 7 or more symptoms with-
out the supplementary questions, yielding excel-
lent sensitivity (0.89) and specificity (0.84) [71].
Findings from two other studies also support
screening with the MDQ alone or in combination
with EPDS and modified MDQ scoring to maxi-
mize detection of bipolar disorder among these
high-risk patients. However, this modified scor-
ing has not yet been rigorously validated
[72-73].

The Perinatal Obsessive-Compulsive Scale
(POCS) was the first questionnaire developed to
specifically assess obsessions and compulsions
during the perinatal period. Studies indicate that
women are at an increased risk of OCD onset or
worsening during postpartum [74-75], and evi-
dences suggest that up to 50% of women suffer-
ing from OCD recall onset or worsening of their
symptoms during the perinatal period [76-77].
Nevertheless, while there are several existing
scales to measure OCD symptoms and severity,
their appropriateness has not been established
during the perinatal period. The POCS is a self-
report questionnaire that determines symptom
severity and rates how much interference symp-
toms are causing in daily life [78].

Scales for Screening and Monitoring
Symptoms During Perimenopause

Although the menopause is a physiological event,
community-based surveys and prospective obser-
vational studies strongly suggest that the meno-
pausal transition is a time of increased

vulnerability not only for recurrence of MDD but
also first onset episode of depression [79-81].
Perimenopause is usually accompanied by physi-
cal and emotional changes that can negatively
affect women’s quality of life, which include
mood and sleep disturbance, vasomotor symp-
toms, and decreased sexual function. Moreover,
hot flashes and night sweats are independent fac-
tors for the risk of developing a depressive epi-
sode [82]. Thus, it is critical to have screening
tools available to monitor both physical and psy-
chological symptoms during perimenopause.

The Greene Climacteric Scale [83] is a self-
report questionnaire that provides a brief mea-
sure of a total of 21 physical and psychological
symptoms associated with the menopause transi-
tion. Each symptom is rated by the respondent
according to its severity using a four-point scale:
not at all (0); a little (1); quite a bit (2); and
extremely (3). Items 1-11 address psychological
symptoms including anxiety (items 1-6) and
depression (items 7—11). Examples include “dif-
ficulty in sleeping” and “feeling unhappy or
depressed.” Items 12-18 assess somatic symp-
toms, including ‘“headaches” and “muscle and
joint pains.” Vasomotor symptoms (hot flushes,
sweating at night) are assessed by items 19 and
20, while item 21 is a probe for loss of interest in
sex. The total Greene Climacteric Score is the
sum of all 21 scores. Acceptable test-retest reli-
ability coefficients for the three subscales have
been reported and ranged from 0.83 for the vaso-
motor scale to 0.87 for the psychological scale.
The GCS can be used to screen symptoms and
monitor changes during treatment [84].

The Menopause Rating Scale (MRS) is a
health-related quality of life scale that was devel-
oped in the early 1990s aiming to measure the
severity of aging symptoms and their impact on
the quality of life in women. The MRS is a self-
rating scale that consists of a list of 11 items com-
prising  three  independent  dimensions:
psychological, somato-vegetative, and urogenital
symptoms. Each of the eleven symptoms con-
tained in the scale can get O (no complaints) or up
to 4 scoring points (severe symptoms) depending
on the severity of the complaints perceived by the
women completing the scale [85-86]. This is a
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practical screening tool and has high reliability
and applicability [87].

The Menopause-Specific Quality of Life
(MENQOL) is a self-administered questionnaire
with potential to determine differences in quality
of life between menopausal women and to mea-
sure changes in their quality of life over time. This
30-item retrospective instrument includes the
assessment of physical, psychological, and social
changes and has a good reliability and validity
[88]. Other tools include the Midlife Women’s
Symptom Index (MSI) [89], the Everyday
Complaint Checklist [90], and the Menopause
Symptoms’ Severity Inventory (MSSI-38) [91].

Conclusions

In the field of women’s mental health, screening
tools are valuable for both clinical research and
clinical practice. In general practice, scales can
be used to screen female-specific conditions
either by self-administered or clinician-
administered instruments. They can assist the
diagnosis, improve decision-making, and help
indicate if specialized treatment is needed.

Screening tools may be required to some diag-
noses, as PMDD, and are extremely useful to
monitor quality of life, symptom severity, and
treatment response. When properly constructed
and in parallel with adequate psychometric prop-
erties, they can be an accurate reflection of the
person’s actual state, thus promoting a more effi-
cient clinician-patient communication. Finally,
screening tools are a key to help the understand-
ing of women’s mental health topics.
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Schizophrenia in Women

Mario R. Louza and Helio Elkis

Introduction

Gender differences in schizophrenia have been
described since Kraepelin in the early twentieth
century. Since then, numerous studies reported
that women (in general) have several differences
in comparison to men, in relation to various
aspects of the disorder. Many “older” reviews
and books can be suggested for those interested
in this theme [1-4].

In this chapter, we concentrate our review on
the more recent (last 15 years) literature about the
different aspects of schizophrenia in women
compared to men.

Incidence and Prevalence

An overview of the incidence (per 100,000/year)
of schizophrenia showed a median of
15.2/100,000 and a mean (xstandard deviation)
was 23.7 (£30.3). Males had a median incidence
of 15.0 and a mean of 21.8 (£27.4); for females,
the median and the mean were 10.0 and 21.3
(x45.1), respectively. The median lifetime preva-
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lence (per 1,000) was 4.0 and the mean, 5.5
(x4.5). The median lifetime prevalence by gender
was 3.7 and 3.8, the mean 4.9 (4.5) and 4.8 (3.8)
for males and females, respectively [5].

A meta-analysis of studies of the incidence of
schizophrenia in England, between 1950 and
2009, showed an overall incidence of 15.2 per-
sons per 100,000 per year. There was a higher
rate of incidence in men before 45 years old (haz-
ard ratio: 1.99), but no difference was observed
after 45 years (hazard ratio: 0.98) [6].

Van der Werf et al. [7] considered that men
had a 1.15-fold higher rate of incidence of schizo-
phrenia than women. The incidence was higher
for men in the age of 20-29 years, then decreased
quickly, while the incidence in women had a
broader incidence curve declining slowly with
age (Fig. 1).

Age of Onset

Studies in the 1980s and 1990s showed that men
had an age of onset around 4 years earlier than
women [4]. Nevertheless, Eranti et al. [8] in a
meta-analysis of the relationship between gender
and age at onset of schizophrenia concluded that
males had a first admission 1.07 years earlier
than females. Males also had an earlier age at first
symptom (1.63 years), first positive symptom
(1.43 years), and first consultation (1.22 years).
This difference was observed in studies that used
DSM criteria; no difference occurred when the
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Fig. 1 Incidence rates by age of schizophrenia. (From
Ref. [7]. With permission from Cambridge University
Press)

studies used ICD criteria. They did not find a
gender difference when comparing developed
and developing countries.

Premorbid Adjustment and Ultra-
High-Risk Individuals (“Prodromal
Phase”)

A good premorbid adjustment is usually related
to a better prognosis in schizophrenia. Usually,
female patients had no or few premorbid impair-
ments in comparison to male patients. A poor
premorbid adjustment is already observed during
childhood in males. They may show a delay in
the milestones of motor and language develop-
ment; they may also have a poorer performance
in school. In the adolescence, a poor academic
performance may continue, and they also show
social difficulties in the interaction with female
peers [9].

Gender differences were also observed in indi-
viduals at ultra-high risk for the development of
psychosis. The duration of untreated illness was
shorter for women than men. Men had more neg-
ative symptoms than women before the manifes-
tation of psychotic symptoms; on the other hand,

females showed more affective symptoms [10].
Cotter et al. [11], in a systematic review of cross-
sectional and longitudinal studies, did not find a
relationship between gender and functioning in
ultra-high-risk subjects in most of the studies,
although one study reported that males had a
poorer social and role functioning.

Cascio et al. [12], in a meta-analysis, did not
find a significant gender difference in relation to
the duration of untreated psychosis. In their
study, the mean age of the first contact was
25.4 years for male and 27.5 years for female
subjects. The mean duration of untreated psycho-
sis was 64 weeks.

Neurobiology

Gender differences in the genetic risk of schizo-
phrenia show inconclusive results. Molecular
genetic studies reported male-specific candidate
genes; on the other hand, GWAS studies reported
female-specific genes [13].

Obstetric complications are more common in
male than females with schizophrenia. Prenatal
exposure to influenza, on the second trimester of
pregnancy, was related to the development of
schizophrenia in females. Sex differences in
brain anatomy are reported in neuroimaging
studies; males usually have a larger VBR
(ventricular-brain ratio) and reduced temporal
and frontal lobes in comparison to females [14].
Nevertheless, a recent meta-analysis of brain vol-
umes in schizophrenia shows only a significant
reduction of intracranial volume, more pro-
nounced in male patients with schizophrenia,
with a similar reduction in white matter volume.
These observations point to a neurodevelopmen-
tal origin of schizophrenia that might have a dif-
ferent impact in male and female brains of future
patients with schizophrenia [14, 15].

Studies of cognitive performance in schizo-
phrenia have shown that males have some advan-
tages, and disadvantages, in different cognitive
domains in comparison to females. Some of these
gender differences occur also in healthy controls
so that they are gender- rather than disease-
specific differences. Females (healthy or with
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schizophrenia) had a better performance in verbal
learning and memory; males, in visual tasks,
including spatial memory and organization.
Some studies demonstrated that male and female
patients have different cognitive profiles specific
to schizophrenia, not seen in healthy controls,
while others did not find gender differences in
cognitive domains in schizophrenia. These differ-
ences might be related to various aspects of the
design of the studies (including the stage of the
menstrual cycle, use of hormonal contraception,
use of antipsychotics) [16].

Using de MATRICS battery, Zhang et al. [17]
observed that male patients with chronic schizo-
phrenia showed more cognitive impairments on
reasoning and problem solving, social cognition,
processing speed, and working memory than
female patients with the disorder. They also had a
worse performance in verbal and visual learning
than females. On the other hand, reasoning and
problem solving were not different between
males and females with schizophrenia.

Savla et al. [18] in a meta-analysis found no
gender difference in relation to various aspects of
social cognition (theory of mind, social percep-
tion, social knowledge, attributional bias, emo-
tion perception, and emotion processing)
impairments in schizophrenia.

Estrogens and Schizophrenia
in Women

Several characteristics of schizophrenia in
women are explained by the influence of estro-
gens. Estrogens are considered to have a protec-
tive role in various aspects of the disorder,
probably for their (weak) antidopaminergic
effect. Psychosis (even in healthy individuals)
can occur when for any reason estrogen levels are
diminished, for example, premenstrual, post-
abortion, discontinuation of contraceptives,
menopause, and administration of tamoxifen and
other estrogen receptor antagonists [19]. Gender
differences in schizophrenia seem to be less
apparent in patients with an important genetic
load or with significant perinatal complications
so that in these cases, the presence of estrogens is

less (or not) important for the development of
schizophrenia.

Although less studied, there may be also a
possible role of progesterone (a precursor of
estradiol) in schizophrenia in women. It may also
modulate neurotransmitter systems related to
schizophrenia, but further research is needed to
understand the interplay between progesterone
and estradiol in schizophrenia [20].

There is also an important interplay between
estrogens and prolactin, as hyperprolactinemia
(either in drug-naive patients or induced by
antipsychotics) reduces levels of estrogens, fur-
ther contributing to the emergence of psychosis
[19, 21].

Clinical Features

Symptom expression may be different in male
and female patients with schizophrenia in part
due to the later onset of the disorder in females.
In general, women have more affective and anxi-
ety symptoms while men, more negative symp-
toms [3, 4].

An Australian epidemiological study of the
prevalence of psychotic disorders showed differ-
ences in symptom profiles according to gender
[22] (Fig. 2).

Male sex is, among others, a risk factor for
suicide in schizophrenia. The difference between
male and female risk is not so large as in the gen-
eral population, and some studies did not show a
sex difference in suicide rates in inpatients [23].

Studying the impact of defeatist performance
beliefs (DPB; negative thoughts about one’s abil-
ity to successfully perform a goal-directed behav-
ior that can impair or prevent behavior initiation
and engagement) on negative symptoms and
functional outcome, Campellone et al. [24]
observed that DPB influenced both negative
symptoms and functional outcome, so that higher
scores on DPB implicated in more negative
symptoms and worse functional outcome. The
relationship between DPB and negative symp-
toms was not influenced by sex; on the other
hand, male sex implicated in a stronger relation-
ship between DBP and functional outcome.
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Course and Outcome

The long-term outcome of schizophrenia is hetero-
geneous, varying widely from full remission to
severe chronic states. Lang et al. [25] reviewed stud-
ies of long-term outcome (defined as >5-year fol-
low-up) and concluded that males had a poorer
outcome than females. Other predictors of poor out-
come (independently from gender) were negative
symptoms, cognitive impairment, social isolation,
repeated hospitalizations, and a longer duration of
untreated psychosis. The rates of remission (varied
definitions) in the studies ranged from 7% to 52%.
About 11-18% of the patients have their first
episode psychosis before the age of 18 (so-called
early-onset psychosis); this subgroup is consid-
ered to have a poor prognosis. A systematic review
of early-onset psychosis (including schizophrenia,
first episode psychosis, schizophrenia spectrum
disorders, and psychotic bipolar disorder) did not
find a consistent relationship between gender and
prognosis. Although there were no differences
between gender and the prognosis itself, in some
studies, females had a better insight and a higher
number of hospitalizations, a better global func-
tioning, less chronic course, more frequent remis-
sion, less likelihood of taking clozapine, and less

gray matter loss at follow-up. The presence of pre-
morbid impairments, insidious onset, long dura-
tion of untreated psychosis, and negative symptoms
(independently of the diagnosis) were strong pre-
dictors of poor outcome [26].

Ordoiiez et al. [27] studied a sample of 133
patients with childhood-onset schizophrenia (age
of onset <13 years) and found no differences
between male and female patients in relation to
demographic features (except a slightly younger
age of onset in males), IQ, clinical aspects, pre-
morbid functioning, and magnetic resonance
imaging brain measures.

Stentebjerg-Olesen et al. [28] reviewed the lit-
erature on early-onset schizophrenia spectrum
psychosis (mean age at baseline <19 years). The
mean age of onset was 14.5 years (range: 7.7—
16.5 years), and they found no significant effect of
gender on the course and outcome (mean follow-
up: 2.2 + 1.7 years; range: 0.2-6.9 years). Even
though no rates of clinical remission are reported
in the study, the authors show that in the follow-
up studies, both symptoms (measured by the
PANSS and CGl-severity of illness scales) and
functioning (measured by GAF or CGAS scales)
improved significantly. The severity of positive
symptoms at baseline, severity and persistence of
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negative symptoms, longer duration of untreated
psychosis, and poor premorbid adjustment were
predictors of a worse outcome. They did not sepa-
rate early-onset from childhood-onset patients.

The rates of recovery (defined as clinical
remission and good social functioning, both per-
sisting for at least 2 years) were similar for
women and men (a median of 12.9% and 12.1%,
respectively) [29].

Treatment

Pharmacological Treatment: General
Principles

Antipsychotics represent the mainstay of treat-
ment of schizophrenia regardless of gender dif-
ferences. These agents are generally subdivided

into the so-called first-generation (FGA) and
second-generation antipsychotics (SGA). Table 1
depicts the most common antipsychotics used for
the treatment of schizophrenia (based in part in
[30]) as well as their main side effects.

FGA block dopamine receptors, particularly
D, and D; receptors, while most SGA block D,
receptors and serotonin receptors, particularly
5HT, and 5HT,, as well as muscarinic and hista-
minergic receptors [31]. The dopaminergic
blockage is related to its efficacy, particularly in
terms of reduction of psychotic symptoms.
However, the D, blockage is related to the
appearance of extrapyramidal symptoms (EPS)
and hyperprolactinemia. Blockage of SHT
receptors is related to efficacy as well as reduc-
tion of liability EPS. Weight gain is, among
other mechanisms, related to receptor H, bind-
ing [32].

Table 1 Commonly used antipsychotics for the treatment of schizophrenia

Antipsychotic Daily recommended doses (mg) Main side effects

First generation

Chlorpromazine 100-1000 Sedation, hypotension, anticholinergic side effects

Haloperidol 5-20 Extrapyramidal symptoms (EPS)

Haloperidol decanoate 50 mg generally given

(long acting injectable) intramuscular biweekly or

monthly

Zuclopenthixol 20-60 [ERS!

Zuclopenthixol long acting 150-300 mg every 2—4 weeks

injectable

Second generation

Amisulpride 200-600 Hyperprolactinemia

Clozapine 100-800 Serious: agranulocytosis; myocarditis/
cardiomyopathy; orthostatic hypotension; seizures.
Others: fever, sinus tachycardia, neuroleptic malignant
syndrome; weight gain and metabolic syndrome(MS),
constipation, sedation, hypersalivation, enuresis

Risperidone (oral) 2-8 EPS, hyperprolactinemia, MS

Long-acting injectable 25-50 mg intramuscular

risperidone biweekly

Olanzapine 10-30 MS

Quetiapine 300-800 Sedation, MS

Ziprasidone 120-160 Sedation, QTc prolongation

Aripiprazole 10-30 EPS

Lurasidone 40-80 EPS

Paliperidone 6-12 Somnolence, tachycardia, hypotension,

Long acting injectable 50 mg, 75 mg, 100 mg, and hyperprolactinemia

paliperidone 150 mg, intramuscular injection

(initial dose 150 mg, after
8 days 100 mg; thereafter
flexible doses every 4 weeks)

Based on Ref. [30]

EPS Extrapyramidal symptoms, MS Metabolic syndrome, weight gain, dyslipidemia, hyperglycemia
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Other important side effects related to the
use of antipsychotics are the development of
metabolic syndrome (MS) mainly characterized
by weight gain, dyslipidemia, hyperglycemia,
as well as arrhythmias with QTc prolongation,
cardiovascular death, and, in the case of clozap-
ine, seizures, blood dyscrasias, and cardiomy-
opathy [33].

Seeman [34] reviewed extensively the risks of
secondary effects of antipsychotics in women
and observed that they are much more suscepti-
ble of developing weight gain and tardive dyski-
nesia as well as cardiovascular arrhythmias or
even death when compared with men.

Several guidelines recommend that patients
should be treated in monotherapy and should
start using an SGA for 4-6 weeks since these
antipsychotics have a better tolerability in com-
parison with FGA, particularly in terms of EPS,
but the use of an FGA is also recommended [35].

Responsive patients are those who achieve a
substantial reduction of symptoms, particularly
psychotic symptoms (e.g., severe to mild) either
by clinical observation or, preferably, using stan-
dard scales such as the Brief Psychiatric Rating
Scale (BPRS) or the Positive and Negative
Syndrome Scale (PANSS) [36]. Patients are con-
sidered to have achieved remission when, after
6 months, symptoms reached a mild intensity
with no impact on patient’s behavior [37].

If the patient responds, he/she should be main-
tained under treatment with the antipsychotic
previously used, and if not, the patient should
undertake a second trial, with a different antipsy-
chotic than the one previously used in the first
treatment. This second trial should also last at
least 4-6 weeks with adequate doses, and if the
patient responds, he/she should be maintained
with this second antipsychotic indefinitely since
it well established that a patient with schizophre-
nia when treatment is discontinued will relapse in
3 years [38].

In the case of first-episode patients (FEP),
some studies have shown that for those who
achieved recovery (symptom remission plus
functional recovery), supervised discontinua-
tion could bring benefits for some patients [39,
40], but systematic reviews have shown that dis-

continuation of medication in FEP brings a risk
of relapse and a more conservative approach
(i.e., antipsychotic maintenance) is recom-
mended [41].

Patients should be treated with monotherapy,
i.e., using only one antipsychotic. However,
when there is little or no response to antipsychot-
ics, it is common to add another antipsychotic to
the one which is presently use, and this procedure
is denominated antipsychotic polypharmacy,
which is not recommended due to the absence of
evidence of efficacy as well as an increased risk
of mortality [42].

In fact, almost all guidelines recommend that
when patients fail to respond to 2 antipsychotics
trials of 4-6 weeks of duration, with adequate
doses, and show little or no improvement in terms
of reduction of severity of symptoms, particu-
larly psychotic symptoms, such patients are
defined having treatment-resistant schizophrenia
(TRS) [43], and, in these cases, clozapine is the
drug of choice for such condition due to plenty of
evidence of efficacy [44].

However, due to the risk of 1.3% of agranulo-
cytosis, clozapine must be administered under
hematological surveillance, i.e., weekly blood
counts during the first 18 weeks and biweekly
subsequently. Other serious risks of the use of
clozapine are myocarditis or cardiomyopathy
(0.02-1), orthostatic hypotension (9.0), and sei-
zures (1.3-1.8), [33] but despite such risks, epi-
demiological studies have shown that clozapine
is safer than other antipsychotics regarding mor-
tality and suicide risk reduction [45, 46].

In the case of patients who lack adherence or
if there are doubts about whether the patient has
truly TRS, a trial with long-acting injectable anti-
psychotic (LAIA) is recommended [36, 47].

Particularities of Pharmacological
Treatment of Schizophrenia
in Women

Prolactin and Estrogens

It well established that there are differences
regarding the development of schizophrenia in
women since, as compared with men, they have a
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later age of onset of illness and classically two
peaks of incidence: 15-30 years and 45-50 years
[48, 49].

This later onset is explained by the reduction of
estrogen levels which provides evidence for the
hypothesis that estrogen has a protective effect,
which may elucidate the second peak of incidence
and the development of late-onset schizophrenia,
as well as the exacerbation of symptoms in women
of schizophrenia when they reach menopause.
Thus, during the perimenopausal period, there is
an increased risk of developing psychosis for the
first time an increased risk of relapse in women
who already have schizophrenia [50].

Regarding treatment effects, women have
lower levels of estrogen which nowadays are
attributable to the use of antipsychotics, and it is
well known that antipsychotics block dopamine
which causes hyperprolactinemia, which increases
the risk of osteoporosis and breast cancer [34, 50].

Therefore, it is recommended that, in general,
women should be treated preferably with prolac-
tin sparing antipsychotics such as aripiprazole,
lurasidone, olanzapine, quetiapine, ziprasidone,
or clozapine (in treatment-resistant cases) than
with antipsychotics such as amisulpride, risperi-
done, or paliperidone, which are more prone to
increase prolactin levels.

On the other hand, the estrogen protection
hypothesis led attempts to such hormones as an
antipsychotic augmentation strategy for antipsy-
chotic treatment schizophrenia [51]. A meta-
analysis carefully evaluated the efficacy of
estrogens, as well as other sex hormones such as
selective estrogen receptor modulators (SERMs)
as raloxifene, testosterone, dehydroepiandros-
terone (DHEA), and pregnenolone, shown to be
effective on the reduction of severity of schizo-
phrenia symptoms [52].

Additionally, a recent meta-analysis confirmed
the efficacy of raloxifene on the reduction of sever-
ity of positive, negative, and total symptom in
women as well as men with schizophrenia [53].

Menopause

Patients with schizophrenia generally experi-
ence worsening of symptoms of schizophrenia
with menopause as well as a deterioration of

their physical condition such as weight gain,
dyslipidemias, osteoporosis, and increased risk
of breast cancer, as happens with women with-
out schizophrenia. However, it is necessary to
bear in mind that the chronic use of antipsy-
chotics may exacerbate such conditions and
these women need even closer monitoring dur-
ing this phase of life [50].

Pregnancy and Lactation

Women with schizophrenia do want to be preg-
nant and have children, as well women without
such condition, and it is well known that during
the pregnancy period, women with schizophre-
nia experience reduction of the severity of their
psychiatric symptoms albeit a cohort study of
104 women found out that the interruption of
medication leads to relapse, as generally hap-
pens with non-pregnant women of schizophre-
nia [50, 54, 55].

Current guidelines for the use of antipsychotic
pregnancy and postpartum are not evidence-
based, and it is known that the use of such sub-
stances during these periods brings the risk of
teratogenic and neonatal complications, particu-
larly in case of polytherapy, and therefore, the
decision of maintaining or withdrawing these
compounds during such periods is several times
quite difficult [50, 56].

A meta-study of 63 quasi-randomized case-
control studies identified that maternal schizo-
phrenia remains predictive of prematurity and
postpartum but, besides the use of antipsychotics,
old age, smoking, and less antenatal care are also
implicated [57].

The safety of antipsychotics during breast-
feeding is also unknown, and clinicians must
discuss and negotiate this issue with their
patients since women with schizophrenia also
desire to breastfeed their babies [50]. Certain
guidelines, as is the case of the World Federation
of Societies of Biological Psychiatry (WFSBP),
recommend the use chlorpromazine or olanzap-
ine since these antipsychotics have a low degree
of excretion in the breast milk [56], and a recent
systematic review of 21 different antipsychot-
ics [58] proposed the following recommenda-
tions (Table 2).
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Table 2 Recommendations for use of antipsychotics in
breastfeeding patients with schizophrenia

Antipsychotics

Olanzapine and quetiapine
Chlorpromazine, haloperidol,
risperidone, and

Recommendation
Acceptable use
Possible use under
medical supervision

zuclopenthixol

Aripiprazole, asenapine,

Not recommended

clozapine, lurasidone,
paliperidone, and ziprasidone

Adapted from Ref. [58]

Psychosocial Treatments

Psychosocial treatments seem to be equally
effective in women and men, and the best evi-
dence showed that the use of cognitive behavioral
therapy, cognitive rehabilitation, and social skills
training is very important for recovery, either for
women with or without schizophrenia. Specific
programs for parenting skills training are used
for those mothers who have lost custody of their
children [30, 50].
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Introduction

It is well known that differences exist between
the genders as it pertains to the epidemiology,
presentation, course, and management of bipolar
disorder (BD). Given the fact that cases of pre-
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pubertal mania are exceedingly rare, it is very
difficult to comment on gender differences in this
population. Indeed, a 2014 review by Douglas
and colleagues [1] pooled data from five studies
(n > 5000) and reported only one case of proba-
ble mania in this population. After puberty, how-
ever, we do start to see gender differences emerge.
While the prevalence, age of onset, and severity
of BD are generally comparable between the
genders in bipolar I disorder (BD-I) subjects, it is
well known that women tend to experience more
depressive and mixed episodes in addition to
higher rates of bipolar II disorder (BD-II) than
men [2]. Given they are more likely to present
first with a depressive episode, this often results
in an initial misdiagnosis of unipolar depression,
subsequently delaying the diagnosis (and correct
management) of bipolar disorder in women by
about two years compared to men. It is also well
established that women are more likely than men
to be diagnosed with a BD-II and to experience
rapid cycling [3]. The course of bipolar disorder
also differs between the genders, with women
being more likely to have a seasonal component
to their illness, experiencing more depressive epi-
sodes during the autumn and winter months.
Women are also more likely than men to report
melancholic symptoms of depression, including
hypersomnia, increased appetite, and weight
gain. Indeed, more than half of women with bipo-
lar disorder are overweight or obese, and this is
known to have negative impacts on self-esteem,
which may perpetuate depressive symptomatol-
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ogy. When manic, women are less likely than
men to endorse hypersexuality, hyperactivity, or
problem spending than their male counterparts.
Furthermore, the burden of comorbidity differs
between men and women, with women being
more likely to suffer from eating disorders, post-
traumatic stress disorder, and personality disor-
ders than men. Gender differences are also seen
with respect to medical comorbidities: double the
risk of mortality from cardiovascular disease
(CVD) is seen in women with BD than in the
general population. This is likely due to a combi-
nation of increased risk factors for CVD (such as
hypertension and dyslipidemia) but also to com-
mon comorbidities associated with increased risk
for CVD such as smoking and obesity.

With respect to management considerations,
women and men both appear to respond with equal
rates to lithium pharmacotherapy, although women
may respond to lower serum concentrations than
men [2]. Drug interactions must also be considered
for women, especially for those in the reproductive
years. For instance, there are some significant drug-
drug interactions between mood stabilizers and
contraceptive agents: carbamazepine and oxcar-
bazepine are known to induce the metabolism of
many drugs and can lower the levels of contracep-
tive pills, transdermal patches, progesterone-only
pills, and progesterone implants, jeopardizing their
efficacy. Alternatively, estrogen-based contracep-
tives can result in a decrease in circulating levels of
valproic acid (VPA) and lamotrigine, thereby com-
promising their efficacy. In addition, many mood
stabilizers, most notably VPA and carbamazepine,
carry an increased burden for teratogenicity and
therefore should ideally be avoided, or used with
extreme caution, in women during the reproductive
years [4].

As we will aim to delineate throughout the
course of this chapter, there is evidence for an
increase in BD episodes during key points in the
female reproductive life cycle (e.g., during the
pre-menstrual phase, pregnancy, the postpartum,
and menopause). Estrogen is a key female repro-
ductive hormone and is currently a major area of
interest in BD [3]. This is evidenced nicely by the
fact that four separate studies have now demon-
strated that treatment with the selective estrogen

receptor modulator (SERM) tamoxifen results in
a significant decrease in manic symptoms com-
pared to placebo [3]. Allopregnanolone is an
endogenous neurosteroid derived from progester-
one which is known to increase the activity of the
inhibitory GABA-A receptor, resulting in anti-
depressant, anxiolytic, and sleep-promoting
effects. Given that allopregnanolone levels have
been found to be elevated in women with BD
during euthymia compared to healthy control
women and women with major depressive disor-
der, it has been postulated that this neurosteroid
may serve as an endogenous mood stabilizer that
is important in the pathophysiology (and perhaps
treatment) of BD, especially in women [5]. A
recent review by Frey and Dias [6] demonstrated
how estrogen interacts with brain-derived neuro-
trophic factor (BDNF), oxidative stress, and
inflammatory pathways. BDNF is a neurotrophin
that has been implicated in neuronal maturation
and differentiation, synaptic plasticity, and long-
term potentiation in addition to learning and
memory, among other things. BDNF function is
known to be impaired in BD with peripheral
BDNF levels being decreased during both
depressed and manic phases and being negatively
correlated with the severity of mood symptoms.
There is evidence from animal models that estro-
gen can upregulate BDNF transcription. BDNF
levels were found to be higher during the luteal
phase and lower in the follicular phase of the
menstrual cycle in healthy control women, but
the opposite was found for women with the pre-
menstrual syndrome. Estrogen-mediated effects
on BDNF levels may therefore represent a kind
of explanatory causal mechanism for some of the
gender differences seen in the presentation and
course of BD. Estrogen may also act as an anti-
oxidant and anti-inflammatory agent, thereby
improving cellular homeostasis. Notably, several
reports suggest that estrogen replacement therapy
may ameliorate cognitive dysfunction associated
with the menopause transition [6].

In summary, women may face several challenges
over the course of BD, including higher risk of
mood instability during periods of hormonal fluc-
tuations such as the premenstrual phase, pregnancy,
postpartum, and menopause, as well as potential
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gynecological side effects from psychotropic medi-
cations. In this chapter, we will summarize the main
challenges and treatment approaches for women
during these reproductive-related life events.

Bipolar Disorder and the Menstrual
Cycle

Menarche marks the beginning of a woman’s
reproductive life and heralds the start of the
monthly cyclical fluctuations in the reproductive
hormones, luteinizing hormone (LH), follicle-
stimulating hormone (FSH), estradiol, and proges-
terone, all of which are required for ovulation to
occur. There is a growing body of evidence to sug-
gest that a subgroup of women who suffer from
BD may be more sensitive to the normal physio-
logical fluctuations in hormones that occur over
the course of the menstrual cycle and are therefore
more prone to experiencing cyclical changes in
mood in conjunction with the phases of the cycle.

There is a great deal of heterogeneity in the
way that menstrual cycle phase may affect or
exacerbate BD symptoms. A recent review of 25
studies on the potential effects of the menstrual
cycle on BD showed that two-thirds of women
with BD reported pre-menstrual exacerbation of
hypomania or mania [7]. A review of 14 retro-
spective studies in this area reported that between
25 and 77% of women with BD experience the
premenstrual syndrome (PMS), which can
include an increase in somatic (e.g., breast ten-
derness, bloating, muscle aches) and/or psycho-
logical symptoms (e.g., mood lability, irritability,
sensitivity to rejection) during the luteal phase of
their menstrual cycle which improves with the
onset of menses. The aforementioned retrospec-
tive studies identified and reviewed by Teatero
and colleagues (2014) [7] also suggest that
15-27% of women with BD suffer from a comor-
bid premenstrual dysphoric disorder (PMDD),
meaning their premenstrual somatic and psycho-
logical symptoms are so severe that they result in
significant distress and/or functional impairment.
This is a notably much higher incidence rate of
PMDD than that seen in non-clinical samples of
the general population, which is around 3-9%

[8]. Several reports also describe increased sui-
cidal ideation and psychotic symptoms during
the premenstrual phase. The luteal phase of the
menstrual cycle is known for a precipitous drop
in the reproductive hormones estradiol and pro-
gesterone, which is thought to trigger the emer-
gence of PMS and PMDD symptoms. It is
hypothesized that a significant proportion of
women with BD are more sensitive to this normal
fluctuation in reproductive hormone levels,
resulting in the precipitation or exacerbation of a
mood episode.

Overall, it has been reported that menstrual
cycle-related mood changes are seen in 44—65%
of women with BD in studies with prospective
designs. Utilizing data from the longitudinal,
naturalistic Systematic Treatment Enhancement
Program for Bipolar Disorder (STEP-BD) study,
Dias et al. (2011) [9] found that women who
reported premenstrual worsening of mood at
baseline experienced a greater number of mood
episodes, spent less time in a euthymic state in
between mood episodes, and experienced more
severe mood symptoms during a 1-year follow-
up. Using a much larger sample (n = 1099) from
the same STEP-BD database, Slyepchenko et al.
(2017) [10] have recently shown that women who
met DSM-5 provisional criteria for PMDD had
an earlier illness onset, higher rates of rapid
cycling, more comorbid Axis-I disorders, and a
higher number of past-year hypo/manic and life-
time/past-year depressive episodes. Notably,
there was a closer gap between BD onset and age
of menarche in women with comorbid PMDD.
These results are consistent with a large,
community-based  epidemiological ~ sample
(n = 1448) which found that women with PMDD
are eight times more likely to also meet diagnosis
of BD [11]. Thus, it is critical to properly assess
women with BD for a potential comorbid PMDD
or pre-menstrual exacerbation in mood symp-
toms as these presentations can mimic, for exam-
ple, a rapid-cycling BD type II, and the treatment
approach in each case would differ. In order to
achieve this, it is imperative that women track
their daily symptoms prospectively for a mini-
mum of 2-3 menstrual cycles in order to accu-
rately diagnose or rule out a comorbid PMDD.
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The management of comorbid BD and PMDD
can also prove challenging for the clinician, given
the first line treatment for PMDD is a selective
serotonin reuptake inhibitor (SSRI) or a sero-
tonin and norepinephrine reuptake inhibitor
(SNRI), both of which are known to increase the
risk of manic switch in patients with BD. Smith
and Frey (2016) [12] have recently outlined a
clinical approach to the management of comor-
bid BD and PMDD: Prior to making a diagnosis
of comorbid PMDD, women with BD must be
relatively stable on a pharmacological regimen
because unstable BD may mimic the symptoms
of PMDD. Once stable from a BD standpoint, the
diagnosis of PMDD can only be made through
prospective daily mood charting for at least 2-3
symptomatic menstrual cycles. This is important
because false positives are very high in PMDD
and retrospective reports are unreliable and prone
to bias (DSM-5). Once the diagnosis of comorbid
PMDD is confirmed, lifestyle modifications such
as sleep hygiene, diet, and exercise might be
helpful. The use of calcium 600 mg BID, vitamin
B6 100 mg daily, and chasteberry extract
20-40 mg daily is a relatively safe option for the
management of mild-to-moderate PMDD. In
more severe cases, the use of estrogen-based hor-
monal contraceptives might be preferred over
antidepressants for women who wish for (and
who do not have contraindications for) the use of
estrogen-based contraceptives. While there
remains a lack of evidenced-based research in
this particular area, the strategy outlined above of
using hormonal agents to treat comorbid PMDD
in women with BD has been employed elsewhere
with clinical success [13].

In addition to having a propensity toward
increased sensitivity to the normal physiologic
hormonal fluctuations of the menstrual cycle,
women with BD are also more likely to have
menstrual and reproductive abnormalities than
women without BD. Indeed, a review by Kenna
(2009) [14] illustrates that many of the treatments
used in BD predispose women to developing
hypothalamic—pituitary—gonadal (HPG) axis and
metabolic abnormalities that interfere with a nor-
mal reproductive health. An early study by
Rasgon and colleagues (2000) [15] found that in

a sample of 22 women, menstrual abnormalities
developed in all 10 who were on lithium mono-
therapy, in 6/10 on valproic acid (VPA) mono-
therapy, and in both women on lithium and VPA
combination therapy. In addition, long-term
treatment with the mood stabilizer VPA, in par-
ticular, is known for precipitating polycystic
ovarian syndrome (PCOS), a neuroendocrine dis-
order characterized by hyperandrogenism, insu-
lin resistance, obesity, hirsutism, anovulation,
and infertility [15]. A cross-sectional observa-
tional study by O’Donovan et al. (2002) [16]
found that 47% of a small sample of women with
BD (N = 32) taking VPA had menstrual abnor-
malities, compared to 17% of those not taking
VPA. In this sample, 41% of women with BD on
VPA met criteria for PCOS, compared to 0% in a
group of healthy, age-matched control women.
Data from the larger, longitudinal, STEP-BD
study suggests that of a sample of 86 women with
BD being treated with VPA, 10.6% developed
PCOS, compared to a rate of about 5% of women
in the general population [17]. A follow-up study
on these women revealed that menstrual cycle
abnormalities remitted in 3 out of 4 women who
discontinued VPA, regardless of change in body
weight. VPA is also known for its teratogenicity,
so may be an agent to use sparingly in women
with BD during the reproductive years.

In summary, BD can interact with a woman’s
menstrual cycle in a myriad of ways. Not only do
woman with BD have higher rates of comorbid
PMS or PMDD, women with these comorbid con-
ditions may experience pre-menstrual precipita-
tion or exacerbation of their mood symptoms and
are more likely to have a more severe course of
BD. In addition, women with BD are more likely
to have menstrual cycle abnormalities resulting
from the psychotropic treatments used in its man-
agement, especially VPA and lithium.

Pregnancy and the Postpartum
Period

Bipolar disorder tends to emerge in late adoles-
cence or early adulthood, making reproductive
considerations very important in this population
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[18]. This section will cover the epidemiology
and common clinical presentation of bipolar dis-
order in pregnancy, along with a discussion of
management from preconception to the postpar-
tum period.

While Vesga-Lépez et al. (2008) [19] found
similar prevalence rates of BD in pregnant and
non-pregnant women, it has been well estab-
lished that women with BD are at an increased
risk of relapse in the postpartum period [20].
Notably, pregnant women who discontinue treat-
ment are at higher risk of relapse in the postpar-
tum period than non-pregnant women who
discontinue their medication [21]. A recent meta-
analysis showed that the overall risk of relapse in
the postpartum period is about 23% for those
who continue their medications, compared to
66% for those untreated [22]. There is also a
strong association between postpartum psychosis
and BD [23-26]. Postpartum psychosis is typi-
cally an episode of psychosis with rapid onset
shortly after childbirth and could be an indication
of mania, psychotic depression, or a mixed epi-
sode with psychotic features [27]. The onset is
generally within 2 weeks of delivery, with 50%
of cases occurring on postpartum days one to
three [28]. Symptoms include delusions, halluci-
nations, confusion, perplexity, and severe mood
swings. The differential diagnosis should include
a substance-induced psychosis and delirium from
medical causes such as eclampsia, thyroid disor-
ders, or infection [28].

Risk factors for relapse of a mood episode
include primiparity [29], medication discontinua-
tion [21], and an acute episode within the past
6 months [30]. Risk factors for postpartum psy-
chosis include primiparity [29, 31-33], medica-
tion discontinuation in someone with a history of
mania or a psychotic disorder [34], and family
history of postpartum psychosis [28]. In addition,
maternal mental illness, particularly depression,
has been linked with a number of adverse perina-
tal outcomes including obstetrical and long-term
effects on offspring [35]. Women with severe
mental illness (such as BD and schizophrenia)
present later for antenatal care and have increased
risk of smoking, use of illicit drugs or alcohol
during pregnancy, pre-eclampsia, gestational dia-

betes, preterm birth, and NICU admission [36].
Factors such as maternal depression have been
associated with epigenetic changes in the off-
spring glucocorticoid receptors that can mediate
the child’s response to stress [37]. In addition,
depression impacts maternal sensitivity to infant
cues and responsiveness that can have lasting
impacts on the child’s mental health separate
from the genetic risk [38]. The interactions of
these variables all contribute to increased risk,
and this should be taken into account when dis-
cussing the risks and benefits of treatment vs.
untreated BD in the perinatal period.

Given that bipolar disorder is one of the lead-
ing causes of disability, morbidity, and mortality
[39, 40], appropriate treatment of this illness in
pregnancy and the postpartum period has impor-
tant consequences for mothers, infants, families,
and society. The antenatal period is an opportune
time for screening of BD [41], and this can be
done through asking the patient about a personal
or family history of BD/postpartum psychosis or
through use of the mood disorders questionnaire
[41-44]. Importantly, the diagnosis requires care-
ful and thorough psychiatric assessment if a
woman screens positive. Whenever possible,
women with BD should be referred for specialist
psychiatric assessment and care given the com-
plexity of treatment decisions during this specific
period [41].

General Treatment Considerations

Psychoeducation has been shown to be an impor-
tant part of treatment of BD that prevents relapses
of manic episodes as well as improves medica-
tion compliance [45-47]. Psychoeducation pro-
grams include information about the course of
BD, treatments, early signs of relapse, and life-
style management strategies [48]. With respect to
pharmacotherapy, considerations should include
an assessment of the likelihood of relapse based
on diagnosis, illness severity, and recency of
acute episodes, as well as past response to psy-
chotropic medications [28]. Pregnancy may
require increased doses of medication due the
increase in blood volume, increased body fat,
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increased distribution volume, and increased
elimination of medication [28]. Therefore, tradi-
tional psychoeducation probably needs to be tai-
lored to address the specific needs of this
particular population.

Pre-pregnancy Counselling

It is good practice to discuss family planning and
contraception with all women of childbearing
age with a diagnosis of BD because a number of
psychotropics can cause drug interactions that
interfere with contraceptive efficacy and increase
risk of unplanned pregnancy (e.g., carbamaze-
pine, lamotrigine) [4, 28, 41, 49, 50]. Similarly,
oral contraceptives can also reduce blood levels
of lamotrigine, which can lead to relapse [51].
The use of valproate in pregnancy increases risk
of neural tube defects including spina bifida, neu-
ropsychological, language, and developmental
challenges, as well as a higher incidence of autis-
tic spectrum disorder [49, 52-55]. Given that
50% of pregnancies are unplanned, the use of
valproate as a mood stabilizer should be ideally
avoided in women of childbearing age, if possi-
ble [41]. A balanced, comprehensive discussion
of potential risks of medications in pregnancy
and lactation versus risks of an untreated illness
is recommended.

Genetic Transmission

The risk of developing BD when there is a
first-degree relative who has bipolar disorder is
5-10% compared to 2—4% in the general popu-
lation [56].

Risks and Benefits of Medication Use

in the Perinatal Period

A number of medications used to treat BD can
lead to malformations in the neural and cardiac
systems. Therefore, a careful review of medica-
tion risks in pregnancy and the postpartum
period is important. The discussion may include
the risks of the woman’s current medication, if
any, as well as the possible risks and benefits of
alternatives including decreasing or discontinu-
ing the medication, or switching to medications
that have greater evidence of safety [28]. Some

women may decide to discontinue maintenance
therapy, and this should be done slowly, to
reduce risk of relapse with abrupt discontinua-
tion [28]. Women who decide to discontinue or
lower maintenance therapy should be closely
monitored for relapse into an acute mood epi-
sode [30]. Overall, available evidence suggests
that lamotrigine and certain atypical antipsy-
chotics have a relatively safer teratogenic pro-
file compared to lithium, valproate, and
carbamazepine [57].

During breastfeeding, there are several fac-
tors to consider when determining the safety of
a particular medication, including pharmacoki-
netic factors such as drug solubility in water and
lipids, protein binding, bioavailability, and vol-
ume of distribution [58, 59]. Maternal factors
include the dose of the medication, the times
that the medication is being taken, and the
maternal plasma level [59, 60]. Infant factors
include infant health (i.e., prematurity), the
number of feedings, and volume of breast milk,
although, in practice, some of these factors are
very difficult to determine [59]. Generally, med-
ications that are transmitted to an infant in a
dose which is less than 10% of the maternal
weight adjusted dose are considered relatively
safe in breastfeeding [61]. Mothers who are
breastfeeding while on medications should be
advised to take their medication immediately
after breastfeeding and not before, as well as to
carefully monitor the infant for adverse effects
and toxicity which are outlined below [58, 59].

Specific Pharmacotherapies

Lithium

Lithium has been associated with an increased
risk of cardiac malformations, especially
Ebstein’s anomaly [62, 63]. A recent large study
found that the overall risk for cardiac malforma-
tions was 1.65 (95% CI, 1.02 to 2.68), and the
prevalence of cardiac malformations was 2.41%
in infants exposed to lithium, compared to 1.15%
in nonexposed infants [63]. With later pregnancy
exposure, there have been case reports of associ-
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ated hypotonia, cyanosis, neonatal goiter, and
infant diabetes insipidus at birth [64]. Current
recommendations support use of lithium during
pregnancy only if alternatives (atypical antipsy-
chotics or lamotrigine) are insufficient to achieve
stability [57], or if the patient has severe BD and
has been stable on lithium [64]. If lithium is used
during pregnancy, lithium levels should be
closely monitored, and the dose held for
48-72 hours right before the delivery to avoid
neonatal toxicity. After delivery, lithium dose
should be adjusted back to pre-pregnancy dose,
and levels should be closely monitored [65].

Lithium has been found to pass in the breast
milk at a relative infant dose ranging from 0.87%
to as high as 30% [66]. Such high variability of
transfer of lithium into breast milk as well as
potential adverse effects on thyroid and kidney
function in infants supports the recommendation
that lithium should be avoided during breastfeed-
ing [59, 67-71]. If mothers decide to breastfeed
while taking lithium, infants should be closely
monitored, and this includes bloodwork for lith-
ium level, thyroid, and renal function, as well as
close monitoring for drowsiness, irritability, dry
mouth, excessive salivation, vomiting, constipa-
tion, hydration, urination, and tremor [66].

Lamotrigine

Lamotrigine has been inconsistently associated
with an increased risk of lip/palate cleft defects
when used in the first trimester [72, 73]. A large
population-based case-control study found that
there was no increased risk of oral cleft defects
with lamotrigine use [73].

Lamotrigine has been found in breastmilk at
variable concentrations; however, the research
has generally shown limited serious adverse
effects or negative developmental outcomes [59].
However, a recent systematic review and network
meta-analysis reported that lamotrigine and
oxcarbazepine were associated with higher risk
for autism, although the sensitivity analysis with
studies of high methodological quality on the
“adequacy of follow-up” found no statistically
significant results (4 studies, 283 patients,
12 =1.01,95% CI 0.01 to 5.85) [74].

Valproate

Valproate use during pregnancy has a high rate of
malformations (>10%), including neural tube
defects, craniofacial anomalies, cardiac defects,
cleft palate, and abnormal cognition and brain
volumes [65]. There are also recent studies link-
ing valproate exposure with neurodevelopmental
disorders and autism spectrum disorder [75, 76].
Thus, current recommendations are to avoid the
use of valproate in pregnancy and women of
childbearing age; however, there may be patients
who are stable on this medication with other
failed medication trials in the past, and the risks
and benefits must be carefully weighed. If val-
proate is used in women during childbearing
years, high dose folate (5 mg per day) is recom-
mended, and a detailed anatomy ultrasound
should be done in the second trimester to screen
for major congenital anomalies [64].

Although valproate is excreted in relatively
low amounts in the breast milk, the above-
mentioned systematic review and network meta-
analysis reported that valproate monotherapy or
combined with another anticonvulsant is associ-
ated with higher risk of a wide range of negative
neurodevelopmental outcomes, including autism/
dyspraxia and language, cognitive, and psycho-
motor developmental delay [74]. There is a
reported case of thrombocytopenic purpura and
anemia associated with valproate use in breast-
feeding that resolved once the infants stopped
breastfeeding [77]. Therefore, use of valproate
should be avoided during breastfeeding due to
the potential long-term negative impact on
infant’s neurodevelopment [64].

Carbamazepine

Carbamazepine has also been associated with an
increased risk of neural tube defects, facial abnor-
malities, skeletal abnormalities, hypospadias,
and diaphragmatic hernia at a rate of 2.2-3.3%
[65]. There may also be an increased risk of neo-
natal hemorrhage due to its effect on the coagula-
tion cascade [64]. Although the risk of neural
tube defects is lower compared to valproate, car-
bamazepine should be also avoided in the first
trimester.
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Carbamazepine use during lactation has been
shown to have transient toxic liver changes in
breastfed infants [78-80]. Otherwise, no serious
adverse events have been reported with carbam-
azepine use during breastfeeding, and there have
been no serious adverse effects found on long-
term cognitive outcomes [59].

Atypical Antipsychotics

Pharmacokinetic considerations must be made as
pregnancy downregulates the CYP1A2 enzymes
and doses of olanzapine and clozapine may need
to be decreased [81]. Quetiapine, risperidone,
olanzapine, and haloperidol have the lowest pla-
cental transfer of antipsychotic medications.
Antipsychotics can increase the risk for gesta-
tional diabetes [81], although such risk has been
recently challenged [82, 83], and increase birth
weight in neonates. At the time of birth, antipsy-
chotic medications have been noted to lead to
extrapyramidal symptoms (motor restlessness,
dystonia, hypertonia, tremor) in some infants [81,
84]. There has been a paucity of studies examin-
ing the association of antipsychotics with long-
term neurodevelopmental outcomes, but existing
data do not suggest a lasting neurodevelopmental
effect of antipsychotic use [65, 85-87], except
perhaps a transient neuro-motor delay at 6 months
[88] Most reproductive safety data are available
for olanzapine, quetiapine, risperidone, and halo-
peridol [57]. There might be an increased risk of
birth defects with risperidone [89]. There is some
evidence that there is an increased risk of prema-
ture delivery with the use of first-generation anti-
psychotics [90]. Clozapine is not generally
recommended for use in pregnancy or breastfeed-
ing as there is an increased risk of floppy baby
syndrome [84].

All antipsychotics can be found in the breast
milk to some degree [59]. Olanzapine has been
studied in a number of case reports and one pro-
tective study and showed that there were low
infant plasma concentrations and relative infant
doses with no reported adverse events [91-98].
Quetiapine also has some data that shows a low
relative infant dose from 0.09% to 0.43% with no
adverse events [99, 100]. Risperidone also has
low relative infant doses from 2.3% to 4.7%

[101-103]. There is very limited data on aripipra-
zole, amisulpride, ziprasidone, and clozapine;
however, amisulpride is recommended against
due to its relatively high transfer found in case
reports, and clozapine is not recommended due to
the risk of agranulocytosis and seizures [59].

Electroconvulsive Therapy

In general, the use of electroconvulsive therapy
(ECT) in pregnancy and lactation is not abso-
lutely contraindicated but should be reserved for
treatment of episodes when a woman is psychotic
and resistant to treatment, or safety risks pose a
threat to mother or infant (i.e., suicide, nutritional
status, catatonic states) [28, 41]. Safety data from
a case series showed that there are relatively low
complication rates for mothers (5%) and babies
(3%) and that there was only one fetal death out
of 339 cases of ECT done in pregnancy [104].
Studies of long-term cognitive effects in children
exposed to ECT in utero are lacking.

The Menopause Transition

Menopause marks a crucial biological, psycho-
logical, and often psychosocial transition in a
women’s reproductive life and is triggered by an
initial dramatic fluctuation and eventual decline
of gonadal hormones. Perimenopause begins
when the menses first start to become irregular
and generally starts between ages 45 and 50 in
most women, although significant variation in
perimenopausal onset does occur [105]. By defi-
nition, early perimenopause is a change in men-
strual cycle length of >7 days in the length of a
hitherto regular menstrual cycle; the late peri-
menopause starts when a woman has experienced
amenorrhea between 60 and 364 days; and early
post-menopausal period represents the first
3-6 years after the last menstrual cycle [106].
Prospective studies have clearly demonstrated
that the menopausal transition (MT) marks a
period of increased vulnerability for both new-
onset and recurrent depression: women with a
history of major depressive disorder (MDD) are
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at a five times higher risk for relapse during the
MT, and women with no history of MDD are at
an approximately two to four times greater risk
for a first episode of depression during this period
[107]. As the MT pertains specifically to women
with BD, much less is known. A recent prospec-
tive, albeit small (n = 44), study by Marsh et al.
(2015) [108] found an increased rate of depres-
sive symptoms among women in the late and
post-MT compared to women in the late repro-
ductive and early MT. Of note, the risk of depres-
sion was higher than the risk of mania in this
population. Absolute levels of the reproductive
hormones estradiol and follicle-stimulating hor-
mone (FSH) did not appear to be significantly
correlated with mood symptoms. A study looking
at a sub-section of the STEP-BD study found that
progression through pre-MT, peri-MT, and post-
MT was associated with a significant decrease in
euthymia and mood elevation and a significant
increase in subsyndromal depressive symptoms
in a population of women with BD [109].
Notably, this sample included only 13 women,
who transitioned from perimenopause to post-
menopause during the course of the study.
Another study looking at data from STEP-BD
found that women with BD between 45 and
55 years old had significantly more clinical visits
with depressive symptoms and significantly
fewer visits with euthymic symptoms than a
pooled comparison group consisting of similarly
aged men as well as younger aged men and
women (3040 years old) [110]. This further sup-
ports the claim that the MT is a time of increased
risk for depressive symptomatology and depres-
sive episodes among women with BD.

With respect to a prior history of premenstrual
or postpartum mood episodes heralding a vulner-
ability to experience mood symptoms during the
MT, results are mixed, with some that found a
positive and some a negative relationship between
a history of premenstrual or postpartum mood
issues predisposing women with BD to develop
menopause-related mood disorders [109, 111-
113]. With respect to treatment strategies for
women with BD during the MT, the literature is
even sparser. While hormone replacement ther-
apy has proven to be effective in the treatment of

depressive disorders in women during the MT,
these findings have yet to be replicated in women
with BD [114].

In summary, the MT appears to be a period of
increased risk for depression but not mania
among women with BD. More research with
regard to the role of hormonal treatment in this
population is warranted.

Conclusion

This chapter has summarized important consider-
ations for the epidemiology, natural history, and
treatment of BD in various stages of a woman’s
reproductive life cycle. Each stage marks a time
of vulnerability and presents unique consider-
ations in selecting appropriate treatment. The
information summarized here points to the
importance of gender considerations when deter-
mining a treatment approach to bipolar disorder
and also highlights the need for further research
on alternative strategies, including hormone ther-
apy, that may be a helpful and novel way to
approach treatment of bipolar disorder in women.

References

1. Douglas J, Scott J. A systematic review of gender-
specific rates of unipolar and bipolar disorders in
community studies of pre-pubertal children. Bipolar
Disord. 2014;16(1):5-15.

2. Miller LJ, Ghadiali NY, Larusso EM, Wahlen KJ,
Avni-Barron O, Mittal L, et al. Bipolar disorder in
women. Health Care Women Int. 2015;36(4):475-98.

3. Meinhard N, Kessing LV, Vinberg M. The role
of estrogen in bipolar disorder, a review. Nord J
Psychiatry. 2014;68(2):81-7.

4. Yatham LN, Kennedy SH, Parikh SV, Schaffer A,
Beaulieu S, Alda M, O’Donovan C, MacQueen G,
MclIntyre RS, Sharma V, Ravindran A, Young LT,
Milev R, Bond DJ, Frey BN, Goldstein BI, Lafer B,
Birmaher B, Ha K, Nolen WABM. Canadian Network
for Mood and Anxiety Treatments (CANMAT) and
International Society for Bipolar Disorders (ISBD)
collaborative update of CANMAT guidelines for
the management of patients with bipolar disorder:
update 2013. Bipolar Disord. 2013;15:1-44.

5. Carta MG, Bhat KM, Preti A. GABAergic neuro-
active steroids: a new frontier in bipolar disorders?
Behav Brain Funct. 2012;8(1):1.



68

L.F.Forrest et al.

10.

11.

13.

14.

15

16.

18.

19.

20.

. American Psychiatric Association.

. Frey BN, Dias RS. Sex hormones and biomarkers

of neuroprotection and neurodegeneration: implica-
tions for female reproductive events in bipolar disor-
der. Bipolar Disord. 2014;16(1):48-57.

. Teatero ML, Mazmanian D, Sharma V. Effects of the

menstrual cycle on bipolar disorder. Bipolar Disord.
2014:16(1):22-36.

Diagnostic
and statistical manual of mental disorders. 5th ed.
American Psychiatric Association, editor. Arlington:
American Psychiatric Publishing; 2013.

. Dias R, Lafer B, Russo C, Del Debbio A, Nierenberg

AA, Sachs GS, et al. Longitudinal followup of bipo-
lar disorder in women with premenstrual exacerba-
tion.pdf. Am J Psychiatry. 2011;168(4):386-94.
Slyepchenko A, Frey BN, Lafer B, Nierenberg
AA, Sachs GS, Dias RS. Increased illness burden
in women with comorbid bipolar and premen-
strual dysphoric disorder: data from 1 099 women
from STEP-BD study. Acta Psychiatr Scand.
2017;136(5):473-82.

Wittchen HU, Becker E, Lieb R, Krause
P. Prevalence, incidence and stability of premen-
strual dysphoric disorder in the community. Psychol
Med. 2002;32(1):119-32.

. Smith M, Frey BN. Treating comorbid premenstrual

dysphoric disorder in women with bipolar disorder. J
Psychiatry Neurosci. 2016;41(2):E22-3.

Frey BN, Minuzzi L. Comorbid bipolar disorder
and premenstrual dysphoric disorder: real patients,
unanswered questions. Arch Womens Ment Health.
2013;16(1):79-81.

Kenna HA, Jiang B, Rasgon NL. Reproductive and
metabolic abnormalities associated with bipolar
disorder and its treatment. Harv Rev Psychiatry.
2009:17(2):138-46.

. Rasgon N, Altshuler LL, Gudeman D, Burt VK,

Tanavoli S, Hendrick V, Korenman S. Medication
status and polycystic ovary syndrome in women
with bipolar disorder: a preliminary report. J Clin
Psychiatry. 2000;61(3):173-8.

O’Donovan C, Kusumakar V, Graves GR, Bird
DC. Menstrual abnormalities and polycystic ovary
syndrome in women taking valproate for bipolar
mood disorder. J Clin Psychiatry. 2002;63(4):322-30.

. Joffe H, Cohen LS, Suppes T, McLaughlin WL,

Lavori P, Adams JM, et al. Valproate is associated
with new-onset oligoamenorrhea with hyperan-
drogenism in women with bipolar disorder. Biol
Psychiatry. 2006;59(11):1078-86.

Grande I, Berk M, Birmaher B, Vieta E. Bipolar dis-
order. Lancet. 2016;387(10027):1561-72.
Vesga-Lopez O, Blanco C, Keyes K, Olfson M,
Grant BF, Hasin DS. Psychiatric disorders in preg-
nant and postpartum women in the United States.
Arch Gen Psychiatry. 2008;65(7):805-15.

Viguera AC, Tondo L, Koukopoulos AE, Reginaldi
D, Lepri B, Baldessarini RJ. Episodes of mood dis-
orders in 2,252 pregnancies and postpartum periods.
Am J Psychiatry. 2011;168(11):1179-85.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

Viguera AC, Whitfield T, Baldessarini RJ, Newport
DJ, Stowe Z, Reminick A, et al. Risk of recurrence
in women with bipolar disorder during pregnancy:
prospective study of mood stabilizer discontinua-
tion. Am J Psychiatry. 2007;164(12):1817-24.
Wesseloo R, Kamperman AM, Munk-Olsen T, Pop
VIM, Kushner SA, Bergink V. Risk of postpartum
relapse in bipolar disorder and postpartum psycho-
sis: a systematic review and meta-analysis. Am J
Psychiatry. 2016;173(2):117-27.

Munk-Olsen T, Laursen TM, Mendelson T, Pedersen
CB, Mors O, Mortensen PB. Risks and predictors of
readmission for a mental disorder during the postpar-
tum period. Arch Gen Psychiatry. 2009;66(2):189.
Di Florio A, Forty L, Gordon-Smith K, Heron J,
Jones L, Craddock N, et al. Perinatal episodes across
the mood disorder Spectrum. JAMA Psychiat.
2013;70(2):168.

Jones I, Craddock N. Familiality of the puerperal
trigger in bipolar disorder: results of a family study.
Am J Psychiatry. 2001;158(6):913-7.

Robertson E, Haque S, Holder R, Craddock N. Risk
of puerperal and non-puerperal recurrence of illness
following bipolar affective puerperal (post-partum)
psychosis. Br J Psychiatry. 2005;186(3):258-9.
Jones I, Smith S. Puerperal psychosis: identifying
and caring for women at risk. Adv Psychiatr Treat.
2009;15(6):411-8.

Jones I, Chandra PS, Dazzan P, Howard LM. Bipolar
disorder, affective psychosis, and schizophrenia
in pregnancy and the post-partum period. Lancet.
2014;384(9956):1789-99.

Munk-Olsen T, Jones I, Laursen TM. Birth order and
postpartum psychiatric disorders. Bipolar Disord.
2014;16(3):300-7.

Williams J, Ryan D, Thomas-Peter K, Walker J,
Cadario BDL, et al. Best practice guidelines for
mental health disorders in the perinatal period.
Vancouver: BC Reproductive Mental Health
Program; 2014.

Blackmore E, Jones I, Doshi M, Haque S, Holder
R, Bockington I, et al. Obstetric variables associ-
ated with bipolar affective puerperal psychosis. BrJ
Psychiatry. 2006;188(1):32-6.

Bergink V, Lambregtse-van Den Berg MP,
Koorengevel KM, Kupka R, Kushner SA. First-
onset psychosis occurring in the postpartum period:
a prospective cohort study. J Clin Psychiatry.
2011;72(11):1531-7.

Di Florio A, Jones L, Forty L, Gordon-Smith K,
Robertson Blackmore E, Heron J, et al. Mood disor-
ders and parity? A clue to the aetiology of the post-
partum trigger. J Affect Disord. 2014;152:334-9.
Viguera AC, Nonacs R, Cohen L, Tondo L, Murray
A, RJ B. Risk of recurrence of bipolar disorder in
pregnant and nonpregnant women after discon-
tinuing lithium maintenance. Am J Psychiatry.
2000;157(2):179-84.

. Stein A, Pearson RM, Goodman SH, Rapa E,

Rahman A, McCallum M, et al. Effects of perinatal



Bipolar Disorder in Women: Menstrual Cycle, Perinatal Period, and Menopause Transition 69

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

mental disorders on the fetus and child. Lancet.
2014;384(9956):1800-19.

Judd F, Komiti A, Sheehan P, Newman L, Castle
D, Everall 1. Adverse obstetric and neonatal out-
comes in women with severe mental illness: to
what extent can they be prevented? Schizophr Res.
2014;157(1-3):305-9.

Oberlander T, Weinberg J, Papsdorf M, Grunau R,
Misri S, Devlin A. Prenatal exposure to maternal
depression, neonatal methylation of human gluco-
corticoid receptor gene (NR3C1) and infant cortisol
stress response. Epigenetics. 2008;3(2):97-106.
Stein A, Craske M, Lehtonen A, Harvey A, Savage-
McGlynn E, Davies B, et al. Maternal cognitions
and mother-infant interaction in postnatal depression
and generalized anxiety disorder. ] Abnorm Psychol.
2012;121:795-809.

Murray CJL. The State of US Health, 1990-2010:
burden of diseases, injuries, and risk factors. JAMA.
2013;310(6):591-608.

Angst F, Stassen H, Clayton P, Angst J. Mortality of
patients with mood disorders: follow-up over 34-38
years. J Affect Disord. 2002;68(2):167-81.

Sharma V, Sharma S. Peripartum management of
bipolar disorder: what do the latest guidelines recom-
mend? Expert Rev Neurother. 2017;17(4):335-44.
Clark CT, Sit DKY, Driscoll K, Eng HF, Confer
AL, Luther JF, et al. Does screening with the MDQ
and EPDS improve identification of bipolar dis-
order in an obstetrical sample? Depress Anxiety.
2015;32(7):518-26.

Frey BN, Simpson W, Wright L, Steiner
M. Sensitivity and specificity of the mood disorder
questionnaire as a screening tool for bipolar disorder
during pregnancy and the postpartum period. J Clin
Psychiatry. 2012;73(11):1456-61.

Merrill L, Mittal L, Nicoloro J, Caiozzo C,
Maciejewski PK, Miller LJ. Screening for bipo-
lar disorder during pregnancy. Arch Womens Ment
Health. 2015;18(4):579-83.

Chatterton ML, Stockings E, Berk M, Barendregt
1], Carter R, Mihalopoulos C. Psychosocial thera-
pies for the adjunctive treatment of bipolar disorder
in adults: network meta-analysis. Br J Psychiatry.
2017;210(5):333-41.

Colom F, Vieta E, Sanchex-Moreno J, Palomino-
Otiniano R, Reinares M, Goikolea J, et al. Group
psychoeducation for stabilised bipolar disorders:
5-year outcome of a randomised clinical trial. Br J
Psychiatry. 2009;194(3):260-5.

Smith D, Jones I, Simpson S. Psychoeducation
for bipolar disorder. Adv Psychiatr Treat.
2010;16(2):147-54.

Colom F, Vieta E, Sanchez-Moreno J, Martinez-
Aran A, Reinares M, Goikolea JM, et al. Stabilizing
the stabilizer: group psychoeducation enhances the
stability of serum lithium levels. Bipolar Disord.
2005;7(Suppl 5):32-6.

Goodwin G, Haddad P, Ferrier I, Aronson J, Barnes
T, Cipriani A, et al. Evidence based guidelines

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

for treating bipolar disorder: revised third edition
recommendations from the British Association
for Psychopharmacology. J Psychopharmacol.
2016;30(6):495-553.

Yatham L, Kennedy S, O’Donovan C, Parikh S,
MacQueen G, MclIntyre R, et al. Canadian Network
for Mood and Anxiety Treatments (CANMAT)
Guidelines for the management of patients with
bipolar disroder: consensus and controversies.
Bipolar Disord. 2005;7(S3):5-69.

Sabers A, Buchholt J, Uldall P, Hansen
E. Lamotrigine plasma levels reduced by oral con-
traceptives. Epilepsy Res. 2001;41(1-2):151-4.
Adab N. The longer term outcome of children
born to mothers with epilepsy. J Neurol Neurosurg
Psychiatry. 2004;75(11):1575-83.

Kantola-Sorsa E, Gaily E, Isoaho M, Korkman
M. Neuropsychological outcomes in children of
mothers with epilepsy. J Int Neuropsychol Soc.
2007;13(4):642-52.

Meador K, Reynolds M, Crean S, Fahrbach K,
Probst C. Pregnancy outcomes in women with epi-
lepsy: a systematic review and meta-analysis of
published pregnancy registries and cohorts. Epilepsy
Res. 2008;81(1):1-13.

Moore S, Turnpenny P, Quinn A, Glover S, Lloyd D,
Montgomery T, et al. A clinical study of 57 children
with fetal anticonvulsant syndromes. J] Med Genet.
2000;37(7):489-97.

Craddock N, Jones I. Genetics of bipolar disorder. J
Med Genet. 1999;36(8):585-94.
McAllister-Williams RH, Baldwin DS, Cantwell
R, Easter A, Gilvarry E, Glover V, et al. British
Association for Psychopharmacology consensus
guidance on the use of psychotropic medication
preconception, in pregnancy and postpartum 2017.
J Psychopharmacol. 2017;31(5):519-52.

Marks J, Spatz D. Medications and lactation:
what PNPs need to know. J Pediatr Health Care.
2003;17(6):311-7.

Pacchiarotti I, Leén-Caballero J, Murru A, Verdolini
N, Furio MA, Pancheri C, et al. Mood stabiliz-
ers and antipsychotics during breastfeeding: focus
on bipolar disorder. Eur Neuropsychopharmacol.
2016;26(10):1562-78.

Rowe H, Baker T, Hale T. Maternal medication,
drug use, and breastfeeding. Pediatr Clin N Am.
2013;60(1):275-94.

Chad L, Pupco A, Bozzo P, Koren G. Update on
antidepressant use during breastfeeding. Can Fam
Physician. 2013;59(6):633—4.

Cohen L, Friedman J, Jefferson J, Johnson E, Weiner
M. A reevaluation of risk of in utero exposure to lith-
ium. JAMA. 1994;271(2):146-50.

Patorno E, Huybrechts KF, Bateman BT, Cohen JM,
Desai RJ, Mogun H, et al. Lithium use in pregnancy
and the risk of cardiac malformations. N Engl J Med.
2017;376(23):2245-54.

Chisolm MS, Payne JL. Management of psychotro-
pic drugs during pregnancy. BMJ. 2016;352:h5918.



70

L.F.Forrest et al.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74

75.

76.

71.

78.

79.

80.

Pearlstein T. Use of psychotropic medication dur-
ing pregnancy and the postpartum period. Womens
Health (Lond). 2013;9(6):605-15.

Hale TW, Rowe H. Medications & mothers’ milk.
17th ed. New York: Springer Publishing Company,
LLC; 2017. p. 1095.

Fries H. Lithium in
1970;1(7658):1233.

Schou M, Amdisen A. Lithium and pregnancy.
II. Hazards to women given lithium during preg-
nancy and delivery. Br Med J. 1973;2:137-8.

Schou M, Amdisen A. Lithium and pregnancy. 3.
Lithium ingestion by children breast-fed by women
on lithium treatment. Br Med J. 1973;2(5859):138.
Sykes P, Quarrie J, Alexander F. Lithium
carbonate and breast-feeding. Br Med J.
1976;2(November):1299-300.

Weinstein M, Goldfield M. Lithium carbonate treat-
ment during pregnancy; report of a case. Dis Nerv
Syst. 1969;30(12):828-32.

Cunnington M, Tennis P, ILPRSA C. Lamotrigine
and the risk of malformations in pregnancy.
Neurology. 2005;64(6):955-60.

Dolk H, Jentink J, Loane M, Morris J, de Jong-van
den Berg L, Al E. Does lamotrigine use in pregnancy
increase orofacial cleft risk relative to other malfor-
mations? Neurology. 2008;71(10):714-22.

pregnancy.  Lancet.

. Veroniki AA, Rios P, Cogo E, Straus SE, Finkelstein

Y, Kealey R, et al. Comparative safety of antiepilep-
tic drugs for neurological development in children
exposed during pregnancy and breast feeding: a
systematic review and network meta-analysis. BMJ
Open. 2017;7(7):e017248.

Meador K, Baker GA, Browning N, Bromley R,
Clayton-Smith J, Kalayjian LA, et al. Fetal antiepi-
leptic drug exposure and cognitive outcomes at age
6 years (NEAD study): a prospective observational
study. Lancet Neurol. 2013;12(3):244-52.
Christensen J, Grgnborg TK, Sgrensen MJ, Schendel
D, Parner ET, Pedersen LH, et al. Prenatal valproate
exposure and risk of autism spectrum disorders and
childhood autism. JAMA. 2013;309(16):1696.

Stahl M, Neiderud J, Vinge E. Thrombocytopenic
purpura and anemia in a breast-fed infant whose
mother was treated with valproic acid. J Pediatr.
1997;130(6):1001-3.

Frey B, Schubiger G, Musy J. Transient cholestatic
hepatitis in a neonate associated with carbamazepine
exposure during pregnancy and breast-feeding. Eur J
Pediatr. 1990;150:136-8.

Frey B, Braegger CP, Ghelfi D, Feliu JF, Robert
S. Neonatal cholestatic hepatitis from carbamaze-
pine exposure during pregnancy and breast feeding.
Ann Pharmacother. 2002;36(4):644-7.

Merlob P, Mor N, Litwin A. Transient hepatic dys-
function in an infant of an epileptic mother treated
with carbamazepine during pregnancy and breast-
feeding. Ann Pharmacother. 1992;26(12):1563-5.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Seeman MV. Clinical interventions for women with
schizophrenia: pregnancy. Acta Psychiatr Scand.
2012;127(1):12-22.

Petersen I, Sammon C, McCrea R, Osborn D, Evans
S, Cowen P, et al. Risks associated with antipsy-
chotic treatment in pregnancy: comparative cohort
studies based on electronic health records. Schizophr
Res. 2016;176(2-3):349-56.

Vigod S, Gomes T, Wilton A, Taylor V, Ray
J. Antipsychotic drug use in pregnancy: high dimen-
sional, propensity matched, population based cohort
study. BMJ. 2015;350:h2298.

Gentile S. Antipsychotic therapy during early and
late pregnancy. A systematic review. Schizophr Bull.
2010;36(3):518-44.

Altshuler L, Cohen L, Szuba M, et al. Pharmacologic
management of psychiatric illness during preg-
nancy: dilemmas and guidelines. Am J Psychiatry.
1996;153(5):592-606.

Peng M, Gao K, Ding Y, Ou J, Calabrese J, Wu R,
et al. Effects of prenatal exposure to atypical anti-
psychotics on postnatal development and growth
of infants: a case-controlled, prospective study.
Psychopharmacology (Berl). 2013;228:577-84.
Thiels C. Pharmacotherapy of psychiatric disorders
in pregnancy and during breastfeeding: a review.
Pharmacopsychiatry. 1987;20(4):133-46.

Johnson KC, LaPrairie JL, Brennan PA, Stowe ZN,
Newport DJ. Prenatal antipsychotic exposure and
neuromotor performance during infancy. Arch Gen
Psychiatry. 2012;69(8):787-94.

Huybrechts K, Hernandez-Diaz S, Patorno E, Desai
R, Mogun H, Dejene S, et al. Antipsychotic use in
pregnancy and the risk for congenital malforma-
tions. JAMA Psychiat. 2016;73(9):938—46.
Habermann F, Fritzsche J, Fuhlbruck F, Wacker E,
Allignol A, Weber-Schoendorfer C, et al. Atypical
antipsychotic drugs and pregnancy outcome: a pro-
spective, cohort study. J Clin Psychopharmacol.
2013;33(4):453-62.

Ambresin G, Berne P, Schulz P, Bryois C. Olanzapine
excretion into breast milk: a case report. J Clin
Psychopharmacol. 2004;24(1):93-5.

Croke S, Buist A, Kackett L, Ilett K, Norman
T. Olanzapine excretion into human breast
milk: estimation of infant exposure. Int J
Neuropsychopharmacol. 2002;5:243-7.

Gardiner S, Kristensen J, Begg E, Hacket L,
Wilson D, Ilett K, et al. Transfer of olanzapine
into breast milk, calculation of infant drug dose,
and effect on breast-fed infants. Am J Psychiatry.
2003;160(8):1428-31.

Gilad O, Merlob P, Stah B, Klinger G. Outcome of
infants exposed to olanzapine during breastfeeding.
Breastfeed Med. 2011;6(2):55-8.

Goldstein D, Corbin L, Fung M. Olanzapine exposed
pregnancies and lactation: early experience. J Clin
Psychopharmacol. 2000;20(4):299-403.



Bipolar Disorder in Women: Menstrual Cycle, Perinatal Period, and Menopause Transition 71

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Kirchheiner J, Berghofer A, Bolk-Weischedel
D. Healthy outcome under olanzapine treatment
in a pregnant woman. Pharmacopsychiatry.
2000;33(2):78-80.

Lutz UC, Wiatr G, Orlikowsky T, Gaertner
H-J, Bartels M. Olanzapine treatment during
breast feeding: a case report. Ther Drug Monit.
2008;30(3):399-401.

Whitworth A, Stuppaeck C, Yazdi K, Kralovec K,
Geretsegger C, Zernig G, et al. Olanzapine and
breastfeeding: changes of plasma concentrations of
olanzapine in a breast-fed infant over a period of 5
months. J Psychopharmacol. 2010;24(1):121-3.
Lee A. Excretion of quetiapine in breast milk. Am J
Psychiatry. 2004;161(9):1715-6.

Misri S, Corral M, Wardrop AA, Kendrick
K. Quetiapine augmentation in lactation. J Clin
Psychopharmacol. 2006;26(5):508-11.

Aichhorn W, Stuppaeck C, Whitworth A. Risperidone
and breast-feeding. J Psychopharmacol.
2005;19(2):211-3.

Hill R, Mclvor R, Wojnar-Horton R, Hackett L,
Tlett K. Risperidone distribution and excretion into
human milk: case report and estimated infant expo-
sure during breast feeding. J Clin Psychopharmacol.
2000;20(2):285-6.

Ilett KF, Hackett LP, Kristensen JH, Vaddadi KS,
Gardiner SJ, Begg EJ. Transfer of risperidone
and 9-hydroxyrisperidone into human milk. Ann
Pharmacother. 2004;38(2):273-6.

Anderson EL, Reti IM. ECT in pregnancy: a review
of the literature from 1941 to 2007. Psychosom Med.
2009;71(2):235-42.

Johnson C. In: Taylor R, editor. Manual of fam-
ily practice. Philadelphia: Lippincott Williams &
Wilkins; 2002. p. 399—402.

Harlow SD, Gass M, Hall JE, Lobo R, Maki P, Rebar
RW, et al. Executive summary of the stages of repro-

107.

108.

109.

110.

111.

112.

113.

114.

ductive aging workshop + 10: addressing the unfin-
ished agenda of staging reproductive aging. J Clin
Endocrinol Metab. 2012;97(4):1159-68.

Freeman EW. Associations of depression
with the transition to menopause. Menopause.
2010;17(4):823-7.

Marsh WK, Gershenson B, Rothschild AJ. Symptom
severity of bipolar disorder during the menopausal
transition. Int J Bipolar Disord. 2015;3(1):35.
Marsh WK, Ketter TA, Crawford SL, Johnson JV,
Kroll-Desrosiers AR, Rothschild AJ. Progression
of female reproductive stages associated with
bipolar illness exacerbation. Bipolar Disord.
2012;14(5):515-26.

Marsh WK, Ketter TA, Rasgon NL. Increased
depressive symptoms in menopausal age women
with bipolar disorder: age and gender comparison. J
Psychiatr Res. 2009;43(8):798-802.

Robertson Blackmore E, Craddock N, Walters J,
Jones I. Is the perimenopause a time of increased
risk of recurrence in women with a history of
bipolar affective postpartum psychosis? A case
series. Arch Womens Ment Health. 2008;11(1):
75-8.

Payne JL, Roy PS, Murphy-Eberenz K, Weismann
MM, Swartz KL, Mclnnis MG, et al. Reproductive
cycle-associated mood symptoms in women with
major depression and bipolar disorder. J Affect
Disord. 2007;99(1-3):221-9.

Perich TA, Roberts G, Frankland A, Sinbandhit C,
Meade T, Austin M-P, et al. Clinical characteris-
tics of women with reproductive cycle—associated
bipolar disorder symptoms. Aust N Z J Psychiatry.
2017;51(2):161-7.

Soares CN, Taylor V. Effects and management of the
menopausal transition in women with depression and
bipolar disorder. J Clin Psychiatry. 2007;68(Suppl
9):16-21.



®

Check for
updates

Premenstrual Dysphoric Disorder

Gabriella Francesca Mattina and Meir Steiner

Introduction

Premenstrual disorders affect women of repro-
ductive age during the late luteal phase of the
menstrual cycle. They largely consist of premen-
strual syndrome (PMS) and premenstrual dys-
phoric disorder (PMDD), both of which are
recurrent chronic conditions that cause signifi-
cant impairment in occupational or social func-
tioning. Symptoms experienced by women with
premenstrual disorders follow a cyclical and pre-
dictable pattern corresponding to the phases of
their menstrual cycle. Specifically, several affec-
tive and physical symptoms emerge sometime in
the 2 weeks leading up to menstruation, which
then remit or become minimal within a few days
of menses onset and are absent following men-
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ses. Women with PMDD experience a severe
form, with more symptoms emerging in the luteal
phase than those with PMS. The aetiology of
these disorders is unclear, but research suggests
involvement of altered neurotransmitter systems
and increased sensitivity to gonadal hormone
fluctuations. Due to the complexity of the disor-
der, there is no single treatment that is successful
for all women; however, various treatments
aimed at regulating neurotransmitter systems and
suppressing gonadal steroids have been effica-
cious. This chapter will provide an up-to-date
overview on the diagnosis, epidemiology, course
and risk factors, aetiology, and evidence for
effective treatments of PMDD.

Definition and Diagnostic Criteria

Premenstrual dysphoric disorder (PMDD),
which replaced what was previously termed late
luteal phase dysphoric disorder, first appeared in
the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) under the
Appendix as a set of criteria that required fur-
ther research [1]. Women meeting the suggested
criteria were subsequently classified under
“depressive disorder not otherwise specified”,
which failed to recognize its unique clinical pre-
sentation and provided no specificity towards
risk factors, prevalence, and course of the pro-
posed disorder. Following the ensuing research
on the epidemiology, pathology, and treatment,
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it was concluded that PMDD was distinct from
other disorders, and it became an official diag-
nosis under the Depression and Depressive
Disorders chapter in the fifth edition of the DSM
(DSM-5) [2].

To meet DSM-5 diagnostic criteria for PMDD,
at least five symptoms from a list of eleven must
be present in the week prior to menstruation and
improve within a few days of menses onset and
are negligible or absent in the week after menses
[2]. Of the five required symptoms, at least one
must be affective, including mood swings, anger
or irritability, depressed mood, and anxiety or
tension. Women must also present with one or
more of the following specified symptoms:
decreased interest in surroundings, difficulties in
concentration, lethargy or fatigue, change in
appetite, sleep difficulties, feelings of being over-
whelmed or not in control, and physical symp-
toms (e.g. breast tenderness, joint or muscle pain,
swelling of extremities, bloating, or weight gain).

The symptoms presented must have occurred
during the majority of menstrual cycles of the
previous year and are to be confirmed using a
prospective daily ratings of at least two symp-
tomatic menstrual cycles. A key component to
diagnosing a premenstrual disorder is determin-
ing the timing of symptoms during a women’s
menstrual cycle. Symptoms must emerge in the
luteal phase, improve within a few days of men-
struation, and remit until negligible or absent fol-
lowing menses. Retrospective reports are often
biased as patients tend to overestimate the cycli-
cal timing of their symptoms leading to over-
diagnosis [3]. When prospective ratings are not
available, a provisional PMDD diagnosis may be
given. In addition to their presence, the symp-
toms must significantly interfere with the indi-
vidual’s work, school, social life, and/or
interpersonal relationships.

Symptoms cannot be related to the effects of a
medication, other substance use, or a medical
condition. Some physical conditions share over-
lapping symptoms with premenstrual disorders,
such as migraines, anaemia, diabetes, asthma,
seizure disorders, endometriosis, uterine fibroids,
and hypothyroidism [4]. As a result, these condi-

tions should be considered and assessed in order
to exclude them as causal factors for the present-
ing symptoms.

PMS and PMDD share the same type and
cyclical pattern of symptoms, but differ based on
the number of symptoms required to meet crite-
ria. Unlike PMDD, PMS does not require a mini-
mum of five symptoms and the presence of an
affective symptom is not necessary. Both diagno-
ses require that women present with physical and
behavioural symptoms that impair functioning to
a significant degree.

In addition to PMS and PMDD, several
other classifications of premenstrual disorders
existand were characterized by the International
Society for Premenstrual Disorders (ISPMD)
[5]. These include premenstrual exacerbation,
premenstrual disorder due to ovarian activity
not related to ovulation, progestogen-induced
premenstrual disorder following progestogen
administration, and premenstrual disorder with
absent menstruation following suppression of
menses. PMS or PMDD may not be classified
if symptoms exist exclusively as an exacerba-
tion of another underlying psychiatric disorder,
such as depressive, bipolar, or anxiety disor-
ders. Often women may experience a worsen-
ing of symptoms of a pre-existing medical
condition or other psychiatric disorder in the
luteal phase of menstruation; however, this
presentation does not reflect PMS or PMDD if
symptoms persist throughout the entirety of
the menstrual cycle with no symptom-free
period. It is important to also distinguish dys-
menorrhea, i.e., menstrual-related pain or
cramps in the abdominal region or back that
lasts several days and has an onset during men-
struation [6], as a distinct condition that is not
reflective of PMS or PMDD.

The inclusion of PMDD as a psychiatric disor-
der in the most recent DSM has been met with
debate. One argument against its classification
views PMS and PMDD as a culturally bound,
social construct that pathologizes women’s natu-
ral experience based on their reproductive state
[7]. Others have criticized that a female-specific
diagnosis perpetuates the notion that a woman’s
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distress may only be taken seriously upon being
labelled as a disorder. However, such claims fail
to acknowledge the prevalence of PMS/PMDD
worldwide and the benefits associated with a for-
mal diagnosis, such as the recognition, research,
and treatment needed to ensure full support is
given to women [8].

Self-Report Diagnostic Tools

Several rating scales were developed to assess
and quantify premenstrual symptoms prospec-
tively to identify women meeting criteria for
PMS or PMDD. Of importance is the ability for
these assessment tools to collect clinically rele-
vant information in a time-efficient and straight-
forward manner.

The first published tool that was developed to
measure premenstrual symptoms was the Moos’
Menstrual Distress Questionnaires (MDQ),
which is a self-report instrument that assesses 47
symptoms on a 6-point scale [9]. Its use has been
criticized as some items measure symptoms not
related to the menstrual cycle [10]. Less than a
decade later, the first visual analogue scale
(VAS) was used, which enabled individual pre-
menstrual symptom ratings to fall on a continu-
ous scale [11]. The VAS is an appealing measure
due to its simplistic design which has partici-
pants mark a 100 mm horizontal line to display
the severity of premenstrual symptoms they
experience. The lines are marked at either end to
represent the absence (0) and the most severe
presence (100) of premenstrual symptoms.
Several advantages to the VAS include its sim-
plicity, increased compliance, and its validity
and reliability for measuring change in premen-
strual symptoms over time [12]. One disadvan-
tage with paper VAS versions is the
time-consuming process associated with mea-
suring each marking by hand. Development of
electronic devices that are capable of providing
these results quickly from markings created on a
touchscreen has eliminated that challenge [13].

In 1990, the Daily Record of Severity of
Problems (DRSP) was developed and published

by Endicott and Harrison [14] to collect informa-
tion on the severity of symptoms and daily
impairment experienced across various phases of
the menstrual cycle. The DRSP includes 21 items
that cover mood and behavioural and physical
symptoms, as well as 3 impairment-related ques-
tions that measure impairment of work, social
activities, and interpersonal relationships. The
individual items are then rated from O to 6 (0, not
at all severe, to 6, extreme severity) to allow for
proper prospective diagnosing of PMS or PMDD
that correspond to DSM criteria. This tool high-
lights the timing and nature of the problems
experienced across the menstrual cycle and
should be completed for at least two symptomatic
cycles to confirm a PMDD diagnosis. Another
prospective rating calendar that may be used is
the Prospective Record of the Impact and Severity
of Menstrual symptoms (PRISM), which is freely
available online [15].

Another tool that was developed to help iden-
tify women with possible PMDD who are likely
to benefit from treatment is the Premenstrual
Symptom Screening Tool (PSST) [16]. The
PSST assesses premenstrual symptoms retro-
spectively, thereby making it a less time-con-
suming tool as compared to the DRSP. A total of
14 symptoms based on the DSM-IV criteria are
included that primarily focus on premenstrual
mood and behaviours, with one item corre-
sponding to physical symptoms. The participant
identifies which symptoms are experienced and
the degree of interference of these symptoms on
various aspects of daily life using a 0-3 fre-
quency scale (“not at all”, “mild”, “moderate”,
“severe”). A recent study on the validation of
the PSST against the DRSP reported that there
is high sensitivity and low specificity of the
PSST for diagnosing PMS/PMDD [17], which
may be due to inaccurate recall of the timing
and severity of symptoms. Despite the lack of
agreement between the two rating scales [17],
the PSST is highly beneficial as a time-saving
screening tool, and women positively identified
by the PSST should be further evaluated using
prospective symptom charting, such as the
DRSP, to confirm a PMDD diagnosis.
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Epidemiology

Approximately 80% of women will report having
experienced at least one mild premenstrual symp-
tom during the luteal phase of a menstrual cycle
[18, 19]. Twelve-month prevalence rates for PMS
are approximately 20-30% [20]. A recent meta-
analysis reviewing epidemiological studies
reported a pooled prevalence rate of 47.8% for
PMS worldwide, with prevalence rates ranging
from 12% to 98%, in France and Iran, respec-
tively [21].

Due to differences in severity, PMDD is less
common than PMS. Epidemiological studies
over the last few decades have provided mixed
results for the prevalence of PMDD, which is
largely due to different diagnostic criteria used in
classifying its diagnosis and different methodolo-
gies used in sampling [22, 23]. The estimated
prevalence for PMDD is around 5% in menstru-
ating women, with rates ranging between 1.1%
and 6.4% observed worldwide [19, 24-30]. Due
to strict PMDD criteria of a minimum of 5 symp-
toms, prevalence rates fail to consider the number
of women experiencing severe premenstrual
symptom impairment that do not meet the num-
ber of required symptoms [23]. Up to 20% of
menstruating women are thought to experience
clinically significant premenstrual symptoms that
warrant treatment [19].

When examining symptom type, the predom-
inant premenstrual symptom experienced glob-
ally by reproductive aged women is physical
[31], whereas, for women with severe PMDD,
depressed mood and irritability is often reported
as the most prevalent symptom in the luteal
phase [19].

Course, Morbidity, and Quality
of Life

Women can develop PMS or PMDD at any
time point between menarche and menopause.
PMDD is well recognized as a stable disorder
in which spontaneous recovery or remission is
unlikely. Severity of symptoms tends to worsen
over time, with peak symptoms experienced by

women in their twenties to thirties, and symp-
toms tend to subside as ovarian activity
declines and ovulation ceases with menopause
[32]. Even though remission of premenstrual
symptoms can be achieved through various
medical treatments, symptoms often re-emerge
once treatment is stopped [33]. Likewise,
menopausal women can experience premen-
strual symptoms when taking cyclical hormone
replacement therapy [34].

Women with PMDD are estimated to suffer
3.8 years of disability adjusted life years over
their reproductive lifetime [23]. The severity and
chronicity of these symptoms results in impair-
ment that extends to all aspects of daily life, with
the greatest impact observed on interpersonal
relationships and work productivity [32]. Indirect
economic costs of burden from decreased work
productivity and increased absenteeism due to
PMS or PMDD are estimated around $4333 USD
per patient per year [35]. Additionally, women
with PMDD report increased use of healthcare
services including increased number of visits to a
healthcare provider and use of prescription medi-
cations [35].

Quality of life for women with PMDD in the
luteal phase is comparable to those with depres-
sive disorders [36]. Women considered at risk for
PMDD based on retrospective reports experi-
enced significantly lower quality of life on physi-
cal and mental health-related domains as
compared to a US female population average,
with greatest impairment observed for bodily
pain and mental health [37].

Comorbidities with Other
Psychiatric Disorders

Lifetime history of another psychiatric disorder
is common in women with moderate to severe
premenstrual symptom complaints with a previ-
ous major depressive episode most often
reported as the most prevalent, followed by anx-
iety disorders [38, 39]. In a sample of women
with prospectively confirmed PMDD, lifetime
comorbidity rates were highest for major
depression disorder (31.2%), followed by sub-
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stance abuse (18.6%) and anxiety disorders
(15.3%) [40]. Roughly 30-70% of women with
prospectively diagnosed PMS or PMDD have
experienced a past major depressive episode,
whereas concurrent rates of PMDD comorbid
with depressive disorders are between 12% and
25% [41]. Past premenstrual distress may also
predict future episodes of depression, as women
with a history of depressive premenstrual symp-
toms are more likely to experience a future
depressive episode [42].

In a sample of women with prospectively con-
firmed premenstrual disorders, 59% reported
concurrent anxiety disorders, with generalized
anxiety (38%), panic disorder (25%), and social
phobia (19%) described as the most common
[43]. In a longitudinal study assessing obsessive-
compulsive symptom change in women with
obsessive-compulsive disorder (OCD) across the
menstrual cycle, approximately 13% met criteria
for PMDD and a greater proportion of women
(48%) commonly reported premenstrual exacer-
bation of symptoms [44].

Large-scale studies utilize retrospective
reports of PMDD in general populations world-
wide to provide estimates for PMDD comorbid-
ity prevalence. A sample examining PMDD in
Korean women across all reproductive ages
from the Korean Epidemiologic Catchment
Area study reported that 59.3% of women with
PMDD had a lifetime history of another psychi-
atric disorder [27]. Highest associations were
reported for social phobia, post-traumatic stress
disorder, somatoform disorder, major depres-
sive disorder, specific phobia, and alcohol
abuse/dependence. In this sample, PMDD was
also associated with insomnia and suicidality,
and women who were underweight or had a
physical illness were at increased risk of PMDD
[27]. In a German sample, young women with
PMDD were found more likely to have at least
one comorbid psychiatric disorder compared to
those without PMDD [19]. Twelve-month
comorbidity prevalence rates were 47.4% for
anxiety disorders (mostly attributed by high
prevalence rates of social phobia and specific
phobia of blood or injury), followed by 29.8%
for mood disorders [19].

Although comorbid PMDD and bipolar is less
studied, a large-scale cohort of 1099 women who
met criteria for bipolar disorder type I or II found
that 45% of women had retrospectively con-
firmed PMDD [45]. Additional findings from this
study show that women with bipolar disorder
comorbid with PMDD are more likely to have
additional psychiatric comorbidities (including
anxiety disorders, bulimia, adult attention deficit
and hyperactivity disorder, and lifetime alcohol
or drug abuse) and present with a more severe
illness course [45].

The experience of psychotic symptoms lim-
ited to the luteal phase of the menstrual cycle is
rare but has been described in several case studies
[46]. A challenge in determining PMDD comor-
bidity frequencies with schizophrenia is due to
the difficulty in distinguishing PMDD and pre-
menstrual exacerbation in this population. In a
Chinese population of 50 women with schizo-
phrenia, 52% met criteria for PMS, with 20%
experiencing premenstrual exacerbation [47]. In
a study prospectively following schizophrenia
patients across one menstrual cycle, no change in
psychotic symptoms were experienced across the
menstrual cycle, whereas exacerbation of affec-
tive and behavioural symptoms were prominent
in the premenstrual phase [48].

Large-scale study estimates of comorbidities
commonly experienced with PMS or PMDD are
challenging due to prospective charting needed to
establish a diagnosis. As a result, many studies
rely on the use of retrospective reports to assess
premenstrual worsening of symptoms, which are
subject to bias. Additional challenges remain in
the ability to detect cyclical symptom changes in
women experiencing severe symptomatic mood
or anxiety disorders, which may have overlap-
ping symptoms with PMS/PMDD.

Collectively, these results highlight a need
to assess possible PMDD in women presenting
with various mood and affective disorders, as
morbidity and treatment can be affected.
Women with psychiatric and premenstrual dis-
order comorbidities tend to exhibit a more
severe illness course and identification of con-
current PMDD may better inform treatment
considerations.
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Risk Factors

Several population-based studies have been con-
ducted examining potential risk factors for the
development of premenstrual disorders.

Race Varying prevalence rates for PMDD have
been reported across different racial groups.
Prevalence rates for PMDD appear higher for
Caucasian women than African American women
in the United States [49], whereas rates in East
Asia are lower than those seen in North America
(1.3-2.8%) [50]. These findings may be due to
cultural differences in awareness of premenstrual
disorders and with attitudes regarding premen-
strual mood disturbance. This possibility high-
lights the importance of education, especially for
healthcare givers and women who may be unfa-
miliar with premenstrual disorder terminology
and available treatments.

Age Age does not reliably predict risk; however,
there seems to be an association of age with pre-
menstrual symptom severity. Older women with
PMDD who seek treatment tend to have longer
duration of symptoms and are more likely to seek
treatment, yet they report lower symptom sever-
ity compared to younger women [51, 23]. PMDD
symptom severity appears to peak for women in
their late twenties to mid-thirties [51].

Lifestyle/Diet Several lifestyle risk factors for
the development of PMS have been ascertained
through results of a subset of women aged 27-44
who participated in the longitudinal Nurses’
Health Study II. Women who smoke cigarettes,
especially those who started smoking before the
age of 15, were more than 2 times likely to
develop PMS [52]. After adjusting for several
lifestyle factors such as smoking and physical
activity, women with a body mass index (BMI)
greater than 27.5 kg/m? were at greater risk of
developing PMS [53]. Women with PMDD tend
to have greater caloric intake and sweet cravings
in the late luteal phase compared to the follicular
phase and to control women, but no significant
differences in BMI were found between PMDD
and control groups [54]. Ingesting higher quanti-

ties of calcium, vitamin D, thiamine, riboflavin,
and non-heme iron was associated with decreased
risk for developing PMS, whereas increased
potassium intake was associated with a higher
risk [55-57].

Stress/Trauma Women with PMDD report a
greater worsening of symptoms when accompa-
nied by stressful life events or greater perceived
levels of stress [58, 59]. A longitudinal study
observing a cohort of young women found that
those exposed to traumatic events were four
times more likely to have PMDD compared to
those experiencing no trauma [59]. Early life
emotional and physical abuse increases the risk
for PMS development, with an odds ratio of 2.6
and 2.1 for women reporting severe emotional
and physical abuse, respectively [60]. Several
studies investigating the prevalence of past sex-
ual or physical abuse in women with PMS or
PMDD have found significantly higher rates in
this clinical population than women in the gen-
eral population. In 174 women with PMS, 40%
reported a history of sexual abuse [61]. In com-
parison, childhood sexual abuse rates in women
in the general population have been found to be
around 12.4% and 16% [62, 63]. Scores on the
Childhood Trauma Questionnaire (CTQ), which
measures emotional, physical, and sexual child-
hood abuse, were significantly greater in a sam-
ple of women from Turkey with PMDD compared
to healthy controls [64]. Also noteworthy, a large
majority of women (83%) who experienced sex-
ual abuse did not disclose the abuse to any health-
care practitioner, suggesting that abuse history be
screened in women presenting with premenstrual
disorder symptoms [65].

Psychiatric Disorders As previously
described, PMDD is often comorbid with
depressive disorders. What is unclear from the
literature is whether these disorders predispose
risk for premenstrual disorders, or vice versa.
Women with diagnosed PMDD often report
past depressive episodes [41], and premen-
strual distress may increase likelihood of expe-
riencing a future depressive episode [42].
There may be an association between premen-
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strual disorders and postpartum depression, as
some studies report that women with PMS/
PMDD are more likely to develop postpartum
depression [66, 67]; however, a recent study
examining women with PMDD reported low
rates (11.7% of parous women) of past post-
partum depression [40].

Genetic Heritability Results from family and
twin studies provide mixed evidence that genetic
factors contribute to the development of premen-
strual disorders. First-degree female relatives in
mother-daughter dyads retrospectively report
similar presence or absence of PMS [68], whereas
no relationship was found in symptom changes
across the menstrual cycle among sisters [69].
Twin studies report retrospective premenstrual
symptom heritability estimates of 35.1% [70],
which was later found to be moderately stable
over time in a follow-up study of the same cohort,
with heritability estimates of 56% [71]. PMS
concordance rates among twins have been higher
for monozygotic twins, with one study reporting
0.81 vs 0.67 concordance rates for monozygotic
and dizygotic twins, respectively [72]. However,
one twin study determined that retrospective
reports of premenstrual symptoms were associ-
ated with neuroticism personality traits, which
may not reflect genetic contribution [73].
Methodological challenges associated with col-
lecting prospective data from families to confirm
PMDD diagnosis may explain why this has yet to
be performed.

Menstrual Cycle Physiology

Over a century ago, women were estimated to
have fewer than 100 menstrual cycles in their
lifetime, owing to recurring interruptions for
pregnancy and breastfeeding [74]. In today’s
society, women are experiencing earlier men-
arche, later menopause, and fewer pregnancies,
leading current estimates for women to have
around 400-450 menstrual cycles in their life-
time [74]. Understanding the physiology of the
menstrual cycle will provide the context needed
for understanding the aetiology of PMDD.

The menstrual cycle can be defined by two
phases: the follicular phase (from the first day of
menstruation to ovulation) and the luteal phase
(from ovulation to the start of menstruation).
Both phases are accompanied by the fluctuation
of ovarian hormones: estradiol and progesterone.
Ovarian activity and steroidogenesis occurs as a
result of the hypothalamus releasing
gonadotropin-releasing hormone (GnRH), which
regulates the production and secretion of the pitu-
itary gonadotropins: luteinizing hormone (LH)
and follicle-stimulating hormone (FSH). The fre-
quency and amplitude of GnRH pulses changes
across the menstrual cycle to favour FSH or LH
release and is regulated by feedback from oestro-
gen and progesterone levels [75].

At the start of the menstrual cycle, which is
marked by menses onset, estradiol and progester-
one levels are low. During this time, GnRH pulses
occur approximately every 90-120 minutes,
favouring the release of FSH [74]. Elevated lev-
els of FSH are responsible for stimulating the
growth of immature ovarian follicles. As the fol-
licles begin maturating, one follicle will obtain a
competitive advantage over the others making it
more sensitive to FSH levels [76]. This “selected”
follicle will continue to mature and release
increasing amounts of oestrogen, which is then
converted to estradiol. In the mid-late follicular
phase, elevated estradiol levels cause a cascade of
events on  the  hypothalamus-pituitary-
gonadotropin (HPG) secretion, which results in
GnRH pulses occurring once per 60 minutes,
thereby favouring LH secretion and suppressing
release of FSH [77]. As LH levels surge and peak,
estradiol levels drop dramatically and the domi-
nant follicle ruptures, known as ovulation [77].

Ovulation marks the transition into the luteal
phase of the menstrual cycle. After ovulation, a
large quantity of progesterone is produced and
secreted by the corpus luteum, which is the tem-
porary yellow hormone-secreting structure that is
formed at the site of the ruptured follicle.
Progesterone secreted from the corpus luteum
acts on the hypothalamus to slow GnRH pulses to
once every 3-5 hours [74]. The production of
estradiol from the corpus luteum suppresses FSH
release [77]. In the absence of fertilization, the
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corpus luteum degrades, leading to decreased
levels of progesterone and estradiol. The onset of
menses takes place, marking the start of the next
menstrual cycle. Decreased levels of these ovar-
ian hormones release the hypothalamus and pitu-
itary from suppression, allowing FSH secretion
and the recruitment of a new cohort of follicles
for the maturation process.

Aetiology

The aetiology of premenstrual disorders still
remains elusive; however, PMDD is well charac-
terized by the cyclical recurrence of symptoms
that relates to fluctuations of gonadal hormones
during the menstrual cycle. The temporal nature
of the symptoms, which coincides with the late
luteal phase of the menstrual cycle, led many to
the assumption that altered hormone levels may
be responsible for the clinical manifestation.
However, failure to reliably detect abnormal lev-
els of circulating ovarian hormones suggests that
premenstrual disorders are not primarily caused
by a simple hormone alteration [77].

Rather, the current literature supports the
hypothesis that symptoms emerge in women who
are more sensitive to changes in endogenous lev-
els of hormones. Support for this theory comes
from a recent study that investigated the effects
of oestrogen and progesterone on women who
had achieved symptom remission through ovar-
ian suppression [78]. Ovarian suppression was
accomplished with GnRH agonist administra-
tion, but due to side effects of this therapy, an
add-back therapy is often implemented. The
researchers found increased ratings for premen-
strual  tension  (self-reported and rater-
administered) in the first month following
progesterone and oestrogen add-back therapy,
whereas no change in symptoms occurred with
single-blind placebo add-back [78]. Subsequent
months using ovarian steroid add-back therapy
led to lowered premenstrual tension scores, sug-
gesting that the initial change in oestrogen and
progesterone levels triggered symptom onset,
whereas stable levels did not precipitate premen-
strual symptoms. The neuromodulatory actions

of oestrogen and progesterone on the central ner-
vous system are of interest and are likely to con-
tribute to the pathogenesis of PMDD as well.

Progesterone There is a well-established tem-
poral association between premenstrual symp-
toms and ovarian steroid fluctuation with
progesterone. Premenstrual symptom onset in the
late luteal phase coincides with declining levels
of progesterone, leading many to hypothesize
that a deficiency of progesterone may be eliciting
symptoms. This does not appear to be the case in
PMS/PMDD, as different studies have failed to
provide evidence that supports the association
between low levels of progesterone and premen-
strual symptoms. Investigations into plasma lev-
els of progesterone, as well as estradiol and
ovulation hormones FSH and LH, found no dif-
ferences among women with PMS and controls
across the menstrual cycle [79]. Additionally,
premenstrual symptom severity scores were
worse in cycles with higher plasma levels of
estradiol and progesterone concentrations [80].
Lastly, treatment studies administering proges-
terone using a double-blind placebo-controlled
design found no significant symptom improve-
ment with progesterone use when compared to
placebo [81].

Allopregnanolone Rescarchers. turned their
investigations to a neuroactive steroid metabolite
of progesterone: allopregnanolone (3alpha-
hydroxy-5alpha-pregnan-20-one; ALLO). ALLO
is synthesized in the brain and fluctuates in paral-
lel with progesterone in the menstrual cycle [82].
ALLO is a positive modulator of gamma-
aminobutyric acid (GABA), an inhibitory neu-
rotransmitter in the central nervous system.
ALLO exerts agonistic effects on the GABA,
receptor, which selectively conducts chloride
anions [83]. When ALLO binds to the GABA,
receptor, it enhances the effects of GABA by
increasing the frequency and duration of chloride
channels opening, thereby reducing neuronal
excitability [83]. Typically, high concentrations
of positive modulators of GABA , receptors, such
as benzodiazepines and ALLO, exert anxiolytic,
sedative, and anti-epileptic effects in women
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[84], whereas lower concentrations induce anxio-
genic effects and aggressive behaviours in ani-
mals [82]. A paradoxical effect is observed in
women with PMDD, as endogenous levels of
ALLO that are increased in the mid-luteal phase
of the menstrual cycle are associated with an
increase in negative mood symptoms [85]. An
inverted U-shaped relationship between ALLO
concentration and negative mood in women has
been suggested and supported, with endogenous
luteal levels of ALLO showing the greatest
increase in negative mood, whereas low and high
concentrations of ALLO have less of an effect on
mood [82].

One possible mechanism by which ALLO
influences GABA , receptor activity differently in
women with PMDD involves increased suscepti-
bility to abrupt changes in progesterone levels,
and subsequently ALLO. levels, which triggers
the emergence of premenstrual symptoms in the
luteal phase. Rodent studies have demonstrated
GABA, receptor subunit conformational change
following fluctuations of ALLO, which returns to
the usual conformation in the presence of stable
hormone levels [86]. This type of conformational
change could reflect short-term tolerance to the
GABA-enhancing effect of ALLO in the luteal
phase [87].

Further evidence supporting the role of ALLO
in premenstrual disorders comes from inhibiting
the rate-limiting enzyme responsible for the con-
version of ALLO from progesterone, Salpha-
reductase, which led to improved mood in women
with PMDD [88]. Additionally, selective sero-
tonin reuptake inhibitors (SSRIs), which are an
effective treatment option for some women with
premenstrual disorders, may influence levels of
ALLO. Specific SSRIs have been shown to
increase levels of ALLO through influencing the
activity of the second-step enzyme, 3alpha-HSD,
responsible for its conversion [89]. In a treatment
study for women with prospectively defined
PMS, those displaying low levels of ALLO at
baseline experienced a significant increase of
ALLO following treatment with the SSRI sertra-
line, whereas the opposite was observed for
women with higher baseline levels of ALLO, as

they experienced a decrease in levels after treat-
ment [90]. Furthermore, women with lower base-
line levels of ALLO experienced an improvement
in depression-related symptoms (feelings of
depression, being out of control, and hopeless-
ness) [90]. Taken together, there is a substantial
amount of evidence supporting the involvement
of ALLO-mediated GABA , receptor function. in
the occurrence of negative mood symptoms in the
late luteal phase.

Serotonin A monoamine neurotransmitter that
has gained widespread interest among various
mood disorders and is thought to play a signifi-
cant role in the pathophysiology of premenstrual
disorders is serotonin. Serotonergic neurons proj-
ect from the raphe nucleus in the brainstem to
various regions throughout the brain, and seroto-
nergic activity regulates behaviours such emo-
tion, mood, eating, arousal, and sleep and
circadian rhythms [91]. Aberrations of the seroto-
nergic system that result in deficiency have been
associated with a myriad of mood symptoms
including depression, anxiety, panic, obsessions,
and compulsions [92].

Results from pharmacological studies utiliz-
ing drugs that either enhance or inhibit serotoner-
gic transmission in women with PMS/PMDD
provide the strongest implication for its involve-
ment. Treatments that facilitate serotonergic
transmission, such as through the actions of
SSRIs that block the reuptake of serotonin from
the synaptic cleft, reduce the symptoms of PMS
[93]. In fact, SSRIs are the current first-line treat-
ment approach for PMS/PMDD, with approxi-
mately 60% treatment response [94]. Similar
observations of a reduction in premenstrual
symptoms following modifications to serotoner-
gic functioning after administering compounds
that increase the amount of available or released
serotonin ~ are  observed  with  meta-
chlorophenylpiperazine (mCPP) [95],
d-fenfluramine [96], and the serotonin precursor
tryptophan [97], whereas drugs that counteract or
decrease serotonin activity are found to worsen
premenstrual symptoms, as reported with dietary
tryptophan depletion studies [98] and administra-
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tion of the serotonin receptor antagonist metergo-
line in women who achieved remission via SSRI
[99]. It is of importance to note that causality
cannot be inferred from pharmacological
response data, as the mechanism by which each
drug operates is unclear.

SSRIs are an effective treatment option for
reducing premenstrual symptoms in women with
severe PMS/PMDD and are commonly pre-
scribed antidepressants for the treatment of major
depression. Despite overlapping symptoms
between PMDD and depression, there are marked
differences in treatments for these disorders that
suggest different underlying serotonergic
involvement. SSRIs for the treatment of depres-
sion require continuous administration over sev-
eral weeks in order to observe noticeable changes
[100], whereas premenstrual symptoms, such as
irritability, are reduced a few days after begin-
ning SSRI treatment [101]. As a result, intermit-
tent dosing of SSRIs administered in the luteal
phase is a possible and feasible option for the
treatment of PMDD. Further evidence supporting
dissimilarities between PMS and depression
come from antidepressants that non-specifically
target serotonergic activity. Serotonin and nor-
epinephrine reuptake inhibitors (SNRIs) are
effective in treating depression [102], but are not
as effective in treating PMS [103], which further
highlights the importance and specificity of sero-
tonin in premenstrual disorders.

Serotonergic transmission can also be mea-
sured outside the central nervous system by
examining serotonin activity in blood platelets.
Differences in platelet uptake of serotonin, activ-
ity of the enzyme that metabolizes serotonin
(monoamine oxidase, MAOQO), and serotonin
transporter density have been reported in women
with PMS compared to healthy control subjects
[104, 105]. Another method for evaluating sero-
tonergic activity is to measure levels of the sero-
tonin metabolite 5-hydroxyindoleacetic acid
(5-HIAA) in the cerebrospinal fluid. One study
failed to find differences in 5-HIAA mean con-
centrations across the menstrual cycle and
between controls and women with PMS; how-
ever, they reported that women with PMS had a
lower ratio between 5-HIAA and a dopamine

metabolite levels [106]. A small number of posi-
tron emission tomography (PET) studies that
measure metabolic processes have been con-
ducted to examine serotonergic functioning
in vivo in women with PMDD compared to con-
trols. A study examining the change of serotonin
1A receptor binding potential from follicular to
luteal phase found that women with PMDD had a
much smaller change in the raphe nucleus com-
pared to controls [107]. Although the study was
conducted on a small sample size, this pilot sug-
gests altered density of serotonin 1A receptors in
those with severe PMDD.

Oestrogen and progesterone modify seroto-
nergic transmission by altering the amount of
available serotonin at synapses through its effects
on their nuclear receptors that act as gene tran-
scription factors. Several studies examining the
effects of oestrogen administration using nonhu-
man primates have reported increased gene tran-
scription of the enzyme responsible for
synthesizing serotonin from tryptophan (trypto-
phan hydroxylase, TPH) and reduced transcrip-
tion of the serotonin transporter, MAO-A
(subtype which selectively degrades serotonin),
and the auto-receptor serotonin 1A [108].
However, the modifying effect of oestrogen on
the transcription of serotonin-related genes and
proteins appears to depend on several factors that
include type of receptor, brain area, and duration
of oestrogen treatment [109]. Progesterone also
has been shown to influence serotonergic func-
tioning through regulating several of the same
serotonin genes mentioned above [108].

Taken together, all of these results suggest that
a complex interaction between serotonin, sex ste-
roids, and other neurotransmitters are likely to
contribute to the pathophysiology of PMDD, but
the exact pathways and mechanisms remain to be
found.

Brain-Derived Neurotrophic Factor One of the
most important trophic factors that has been
investigated in association with PMDD and plays
an important role in neuronal growth and sur-
vival, as well synaptic signalling and synaptic
plasticity, is brain-derived neurotrophic factor
(BDNF). BDNF expression can be influenced by
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a number of internal and external factors, includ-
ing neurotransmitters, sex steroids, and stress
[110]. Oestrogen has been shown to increase
BDNEF levels [111] and BDNF may mediate pro-
gesterone’s effect on cognition and mood [112].
Alterations in BDNF serum levels have been
found in various psychiatric and neurodegenera-
tive diseases [113]. In premenopausal women,
BDNF serum levels are higher in the luteal phase
compared to the follicular phase [114]. In patients
with PMDD, higher serum levels of BDNF were
reported in the luteal phase compared to the fol-
licular phase and were significantly higher in
both phases of the menstrual cycle compared to
controls [115, 116].

Genetics Results from twin and family studies
have implicated genetic factors in the pathogen-
esis of PMDD, albeit mixed evidence. Candidate
gene studies have largely focused on polymor-
phisms within several key neurotransmitter path-
ways, which include genes coding for the
serotonin transporter (SERT), catechol-o-methyl
transferase (COMT), MAO-A (MAOA), BDNF,
and oestrogen receptors alpha and beta (ESRI
and ESR2, respectively). For an in-depth sum-
mary on the genetic basis of PMDD, please see
McEvoy and colleague’s paper [117].

A primary polymorphism within the SERT
gene that has been widely investigated among
several psychiatric disorders is the serotonin
transporter-linked polymorphic region
(5-HTTLPR), which is comprised of a 44-bp
insertion/deletion polymorphism primarily com-
posed of two alleles: the short (S) allele and long
(L) allele. Some studies found no association
between 5-HTTLPR and PMDD [105, 118],
whereas one study found that the S allele was
associated with neuroticism personality traits in
women with PMDD [119]. No associations were
found for polymorphisms in genes coding for
COMT [120], ESR2 [120], or BDNF [121] with
PMDD. An association was detected for varia-
tions within the ESR1 gene, but only for those
with a specific Val/Val genotype from the COMT
polymorphism [120]. Due to the limited number
of studies that have investigated the genetics

underlying PMDD, it remains unclear as to
whether these genes contribute increased
susceptibility.

Neuroimaging A sophisticated method for
observing neural structure and function in vivo
is through use of neuroimaging techniques,
such as magnetic resonance imaging (MRI),
functional MRI (fMRI), PET, and diffusion
tensor imaging (DTI), to name a few. For a
review of neuroimaging studies conducted
across the menstrual cycle and in women with
PMDD, see Comasco and Sundstrom-
Poromaa’s review [122]. Some studies have
shown abnormal grey matter volume of several
structures, including the hippocampal gyrus,
parahippocampal gyrus, and cerebellum in
women with PMDD [123, 124]. Abnormal
regional cerebral blood flow was detected in
women with PMDD across different hormone
conditions, where greater activity was reported
in the dorsolateral prefrontal cortex, medial
frontal gyrus, and the cerebellum during a
working memory task, which was also consis-
tent with activation measured using functional
magnetic resonance imaging (fMRI) [125].

Several studies have been conducted analys-
ing emotional reactivity in women with PMDD. A
whole brain analysis study assessing response to
emotional faces showed that patients with PMDD
had reduced activation in the fronto-cingulate
cortex and increased frontal and parietal activa-
tion compared to healthy women [121]. Another
study using the same paradigm but with a region
of interest (ROI) approach found mid-follicular
increased activity at the bilateral amygdala in
PMDD compared to healthy women [126]. When
dealing with social stimuli, women with PMDD
showed greater activation in the amygdala and
insula as compared to non-social stimuli, and
bilateral amygdala activity to negative social
stimuli  was  positively correlated  with
progesterone levels in the luteal phase in women
with PMDD [127]. Altered reactivity was also
detected in women with PMDD when anticipat-
ing negative emotional stimuli such that women
recruited prefrontal cortex areas more so than
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healthy controls [128]. Currently, there are a lim-
ited number of neuroimaging studies that have
investigated women with PMDD, which makes
drawing conclusions at this stage difficult and
emphasizes an area that is desperately in need of
future research.

Evidence-Based Treatment

Due to the complexity of premenstrual disor-
ders, there is no single treatment that is effec-
tive for all women with PMS or PMDD. Current
treatment strategies primarily target neu-
rotransmitter function or hormonal fluctuations
through inhibiting ovarian activity. For a more
detailed review on available treatments, please
refer to Yonkers and Simoni’s paper [129] or
Reid and Soares’ paper [130]. This section will
provide a current review of evidence-based
treatments including those that modify neu-
rotransmitter systems or induce ovarian cycle
suppression, as well psychotherapies and alter-
native therapies.

Selective Serotonin Reuptake Inhibitors Phar
macotherapies, especially SSRIs, are the first-
line treatment option for severe PMS and
PMDD. Approximately 60% of women with
severe PMS or PMDD respond to SSRI treat-
ment [94]. Many randomized controlled trials
(RCTs) have been conducted using the SSRIs
paroxetine, fluoxetine, sertraline, citalopram,
and escitalopram in treating PMS/PMDD and
are more effective than placebo in treating
symptoms overall [93]. Investigations into SSRI
efficacy have often used continuous administra-
tion, while some studies investigated effects
with intermittent use during the luteal phase
only or following symptom onset. Regardless of
administration method, SSRIs in general have
shown improvement of premenstrual symptoms
and overall functioning in women with PMS or
PMDD [93]. This cannot be said of all SSRIs, as
fluvoxamine has limited evidence supporting its
beneficial actions and therefore should not be
considered until sufficient evidence arises dem-
onstrating its efficacy [131].

SSRI dosages used to treat PMDD are lower
than what is commonly prescribed for depres-
sion, suggesting different underlying biological
mechanisms between PMDD and depression.
Recommended dosages for the SSRIs in treating
severe premenstrual disorders are as follows: par-
oxetine 5-25 mg/day, fluoxetine 10-20 mg daily,
sertraline 50-100 mg daily, citalopram 10-20 mg
daily, and escitalopram 10-20 mg/day [130].
Other antidepressants that do not target serotonin
functioning are less effective than SSRIs, further
supporting that serotoninergic dysfunction is
involved in PMDD. Guidelines illustrating prac-
tical treatment algorithms to follow for adminis-
tering an SSRI for women with severe PMS or
PMDD can be found in Steiner and colleague’s
paper [132].

Premenstrual symptoms have been reported to
re-emerge following SSRI discontinuation [133];
therefore some women may require long-term
treatment over reproductive years to ensure pre-
menstrual symptom alleviation. Despite its effi-
cacy, a proportion of women fail to respond to
SSRIs, and long-term use may be accompanied
by several adverse side effects, including nausea,
fatigue, decreased libido, headaches, sweating,
and insomnia, which were found to be dose
dependent [93].

Serotonin-Norepinephrine Reuptake
Inhibitors In addition to SSRIs, SNRIs have
also been evaluated as a possible treatment option
for women with PMDD. SNRIs are a newer class
of medications and block reuptake of both sero-
tonin and norepinephrine. Results from studies of
RCTs and open-label trials using SNRIs to treat
PMDD have shown that venlafaxine is effective
in reducing premenstrual symptoms [134, 135].
Fewer studies have investigated the efficacy of
duloxetine; however, results from open-label tri-
als suggest that duloxetine is beneficial for treat-
ing PMDD symptoms [136]. Double-blind,
placebo-controlled studies are needed to confirm
if duloxetine is an effective treatment option.
Common side effects reported for both venlafax-
ine and duloxetine include nausea and insomnia
[134, 136]. When directly compared, SNRIs
appear to be less effective than SSRIs for the
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treatment of PMS [103]. Additionally,
norepinephrine-dopamine reuptake inhibitors
such as bupropion are not as effective as SSRIs
[137], further supporting a greater involvement
of serotonergic dysfunction in PMS/PMDD.

Oral Contraceptives Due to the timing of symp-
toms, it is expected that treatments that regulate
the cyclical change in oestrogen and progester-
one that naturally occur throughout the men-
strual cycle would be effective for women with
PMDD. Oral contraceptive pills that are a com-
bination of 3 mg of drospirenone and 20 pg of
ethinyl estradiol and are taken for 24 days, fol-
lowed by 4 days of inactive pills, have been
shown to be effective in treating PMDD in clini-
cal trials [138]. However, drospirenone-contain-
ing medicines require consideration as they may
be linked to higher risk of developing blood
clots. Other progestin-containing oral contra-
ceptives or oral contraceptives used continu-
ously show inconclusive findings for treating
PMS [129]. Women with premenstrual worsen-
ing of depression taking antidepressants found
that adjunct use of combination oral contracep-
tive pills ameliorated premenstrual depression
symptoms [139]. Oral contraceptives are benefi-
cial treatment options for women seeking con-
traception, but its use has also been accompanied
by side effects, such as nausea, breast pain, and
inter-menstrual bleeding [140].

Gonadotropin-Releasing Hormone
Agonists Another form of hormonal therapy to
consider for women who do not respond well to
SSRIor SNRI is ovulation suppression via GnRH
agonists. GnRH agonists stimulate GnRH recep-
tors on the pituitary, which become desensitized
with continuous administration and leads to
reduced secretion of LH and FSH [141]. GnRH
agonists replaced use of danazol, a synthetic ste-
roid that was shown to be successful in treating
PMDD at higher dosages but was also associated
with adverse androgenic side effects (acne, hair
growth, voice deepening) [142]. For the treat-
ment of PMDD, GnRH agonists are 60-75%
effective when compared to placebo [143]. It is
important to note that GnRH agonist places the

body in a state of hypoestrogenism, and long-
term use is accompanied by adverse side effects
such as hot flashes, bone mineral density loss,
and decreased libido [143]. Hormonal add-back
therapy is a strategy often used to counteract
these adverse side effects and doesn’t appear to
influence efficacy [144].

Surgical Menopause Hysterectomy or oopho-
rectomy can also be considered in women with
severe PMDD that do not respond to other treat-
ments; however this option is the most invasive
and should only be used as a last resort. Before
consideration of this treatment, confirmation that
premenstrual symptoms can be alleviated and
tolerated with ovulation suppression via GnRH
agonist is highly recommended.

Anxiolytics Several anxiolytic medications have
been tested for the treatment of premenstrual
symptoms. Alprazolam, when used intermittently
in the luteal phase, has been reported as being
effective in some [145, 146], but not all studies
[147]. Its use requires careful consideration as
there is a risk for misuse and dependence.
Buspirone has also been found to reduce some
premenstrual symptoms, such as irritability
[148], and is associated with a lower risk for
medication abuse or dependence. These medica-
tions are typically considered as an adjunct for
women who do not respond to SSRI or hormone
regulation treatment [149].

Cognitive  Behavioural Therapy Cognitive
behavioural therapy (CBT) has also been tested
in the treatment of PMS and PMDD. The benefi-
cial effects of CBT appear to involve modifying
negative thoughts and improve coping strategies
to better handle premenstrual distress. Symptom
severity following CBT was reduced in several
studies, but a recent meta-analysis found small to
medium effect sizes [150]. One study reported
that CBT was equally as effective as the SSRI
fluoxetine after 6 months of treatment, with no
additive combined effects [151]. Specifically,
fluoxetine induced earlier onset of symptom alle-
viation and had a greater impact on anxiety
symptoms, while CBT was associated with the
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use of more coping strategies and may be associ-
ated with greater long-term efficacy. A major
limitation to use of CBT is cost and lack of avail-
able resources, as it must be delivered by a trained
healthcare practitioner or psychologist.

Diet, Lifestyle Changes, and Alternative
Therapies The use of complementary and alter-
native medicine (CAM) to alleviate premenstrual
symptoms has been investigated over several
decades.  These  approaches are  non-
pharmacological and reflect healthy habits.
Women, especially those suffering from PMDD,
are more likely to try CAM, and these options
may be favoured over other medical treatments
[152]. Despite the skepticism that surrounds
CAM, many have been scientifically tested using
RCTs. Therefore, the following will primarily
focus on RCTs and systematic reviews that have
investigated herbal medicine, diet, exercise, and
other therapies in women with PMS/PMDD.

A systematic review of RCTs for herbal rem-
edies in the treatment of PMS found that Vitex
agnus-castus (also known as chasteberry) was
the most well studied, and it has been consis-
tently reported as effective in alleviating premen-
strual symptoms over placebo [153, 154]. The
potential mechanism by which chasteberry acts
to reduce affect and physical symptoms in pre-
menstrual disorders are unknown, but it may be
through effects on the dopaminergic system
[155]. Ginkgo biloba (also known as maidenhair
tree) and Crocus sativus (also known as saffron
crocus) were also found to be effective over pla-
cebo, but these results require replication. No
beneficial effect was found for Oenothera biennis
(also known as evening primrose) and Hypericum
perforatum (also known as St. John’s wort). It is
important to note that these trials used relatively
small samples, did not include severe cases of
PMDD, and were not associated with any major
health risks or adverse outcomes [153].

It is hypothesized that serotonin availability
can be altered via diet, and a prominent theory
postulates that levels of tryptophan increase fol-
lowing ingestion of complex carbohydrates. Two
RCTs reported improvements in premenstrual

symptoms following the ingestion of a
carbohydrate-rich beverage compared to an iso-
caloric placebo drink [156, 157]. A different
study administered L-tryptophan amino acid to
women with PMDD found a significant effect on
alleviating premenstrual mood symptoms com-
pared to placebo [97].

Supplements, such as vitamin B6 and calcium,
have also been widely studied due to their
involvement in neurotransmission. Vitamin B6 is
a cofactor in the tryptophan-serotonin synthesis
pathway and calcium modulates neurotransmis-
sion by regulating neurotransmitter release. A
systematic review reported beneficial actions of
vitamin B6 (up to 100 mg/day) in treating pre-
menstrual symptoms, but the authors cautioned
their conclusions due to the low methodological
quality of trials included [158]. Calcium supple-
ments were reported effective in treating mood
and somatic symptoms in women with PMS in
several RCTs [159], with dosages as low as
500 mg/day [160].

From the existing literature, there is evidence
that aerobic exercise intervention may help pre-
vent or alleviate premenstrual symptoms in women
who experience milder forms of PMS [161].
Exercise is often recommended by general practi-
tioners for alleviating premenstrual symptoms,
and its contribution to greater general health and
well-being in all individuals is well recognized. In
studies surveying treatment practices for premen-
strual symptoms, women report exercise as one of
the most commonly tried and effective treatments
[162]. Women may also be more willing and com-
pliant to this type of intervention over other phar-
macotherapy treatments due to adverse side effects
that commonly occur with pharmaceuticals; how-
ever, this treatment option may only be effective
for women with milder forms of PMS.

A systematic review conducted on the effects
of acupuncture treatments which contained stud-
ies with different techniques, varying number of
sessions and administration periods throughout
the menstrual cycle found that hand moxibustion,
which involves a burning and warming stimula-
tion of specific points on the hand, was associ-
ated with the highest improvement in overall
premenstrual symptoms [163].
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Other therapies that include light or sleep
deprivation that are aimed at correcting circadian
rhythm abnormalities in women with PMDD
have also been investigated [164]. Premenstrual
symptom alleviation was observed following
exposure to bright white light in the evening
compared to red dim light [165].

The evidence supporting use of CAM or other
therapies to treat premenstrual disorders is lim-
ited. Most of the research conducted to date has
focused on milder forms of PMS, lacked con-
trols, and have yet to be tested in women with
prospectively defined PMDD. However, some
results are promising and demonstrate a need for
replication using rigorous methodology to better
determine the effectiveness of these therapies in
treating PMS or PMDD.

Conclusions and Future Directions

The inclusion and recognition of PMDD in the
DSM-5 was a monumental milestone for those
researching or suffering from this debilitating
disorder. Despite this achievement, there are still
many gaps in our understanding and treatment of
PMDD that require direct investigation.

SSRIs are currently considered a first-line
treatment for PMDD, in addition to those that
suppress ovarian hormone function; however,
several factors should be considered when choos-
ing an appropriate treatment. These factors
include severity of premenstrual symptoms, prior
treatment use and response, personal preferences,
and future reproductive plans. It may be that dif-
ferent subtypes of PMDD exist based on clinical
presentation that respond differently to treatment
options or require different administration
instructions (i.e. different dosage, longer dura-
tion, etc.). If this is the case, then research identi-
fying homogeneous groups within PMDD is
warranted and would provide great improve-
ments to current diagnostic and treatment
practices.

If ALLO sensitivity or effects on GABA-
mediated neural activity play a significant role in
the aetiology of PMDD, then novel treatments
that target ALLO or GABA neurotransmission

should be explored in the future. There is also a
need for the discovery or development of other
alternative therapies that may better target spe-
cific premenstrual symptoms or overall symptom
complaints. In addition to finding novel treat-
ments, future studies should aim to determine
possible predictors of response to current treat-
ment options to help determine an appropriate
first-line treatment that is tailored to the patient.

Lastly, awareness and validation of premen-
strual complaints are important for reducing the
possible stigma attached to women’s symptoms
and will more effectively reduce barriers for
women seeking treatment for severe premen-
strual distress.
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Introduction

Perimenopause is a natural physiological event
that occurs in women and is defined by the World
Health Organization (WHO) as the permanent
cessation of menstruation and a decrease in the
levels of ovarian steroid hormones (estrogen and
progesterone) due to the loss of ovarian follicular
function.

The final menstrual period is retrospectively
assigned after 12 consecutive months of amenor-
rhea in the absence of other pathological or phys-
iological causes [1].

These changes are most pronounced in the
2 years prior to, and the 2 years after, the final
menstrual period. Menstrual cycle changes may
occur as early as 4-8 years prior to menopause,
though the average duration of perimenopause is
4 years [2].

It generally occurs around the age of 50 years,
with a range between 40 and 60 years worldwide
[1,3].
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Before 2001, the perimenopause was
described as a phase with changed lengths of the
menstrual cycle length compared to the estab-
lished premenopausal pattern [2].

In 2001 consensus was reached with the
Stages of Reproductive Aging Workshop
(STRAW) criteria for defining menopausal
stages. The latest consensus criteria for staging
reproductive aging (STRAW+10) are based on
self-reported bleeding patterns [2].

Perimenopause is defined as encompassing
three stages:

e Early menopausal transition: persistent cycle
irregularity, defined as >7 day difference in
length of consecutive cycles at least twice
over the previous 10 cycles

e Late menopausal transition: an interval of
amenorrhea of >60 days in the previous
12 months

e Early postmenopause: the first year following
the final menstrual period (FMP) [2]

STRAW+10 further delineates early post-
menopause as encompassing the first 6 years fol-
lowing the FMP and late postmenopause as
encompassing the remaining life span; however
only the first year following the FMP is part of
perimenopause [2].

During perimenopause, women might experi-
ence vaginal dryness that leads to reduced libido,
dyspareunia, frequent infections in the urogenital
system, urinary incontinence, and pelvic organ pro-
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lapse and other symptoms like hot flashes, night
sweats, sleep disturbances, and memory com-
plaints, osteoporosis, and metabolic changes [3-5].

Depression is a broad and heterogeneous diag-
nosis, with depressed mood and/or loss of pleasure
in activities at the core. Severity is judged by the
number and severity of symptoms as well as the
degree of functional impairment [6].

Major depressive disorder (MDD) is one of
the most prevalent and disabling illnesses. In
2020, MDD is expected to become the second
leading cause of disability worldwide. The nega-
tive impact of this disorder on quality of life is
comparable to or greater than that of other
chronic medical illnesses [6].

It is one of the leading causes of disease-
related disability in women, and they are nearly
twice as likely, compared with men, to suffer
from an episode of depression. This difference
begins early in life (adolescence) and persists
through the mid-50s. Therefore, it would appear
that women are more at risk of depression during
their reproductive years [6].

Multiple lines of evidence have implicated
estrogen signaling as contributing to this sex dif-
ference. Females show an increased risk of MDD
during the perimenopausal period, a reproductive
stage characterized by fluctuations in estradiol.
Estrogen modulates serotonergic and noradrener-
gic function, both of which are central to affec-
tive processing [7].

Twin and family-based studies indicate a sig-
nificant genetic component to MDD, and herita-
bility is highest with severe, recurrent, and
early-onset forms of the disease [6].

Cognitive symptoms reported by women at
menopause include difficulties in memory, atten-
tion, and word-finding. A study of cognitive
change across the menopause transition showed
that performance on a number of cognitive tasks,
including recognition speed, concept integration,
and psychomotor skill declined at a faster rate
immediately after menopause than would have
been predicted by age alone, suggesting an accel-
eration of decline due to loss of estradiol [8].

The regulatory effects of estrogen on choline
acetyltransferase (ChAT) and acetylcholinester-
ase (AChE) are particularly relevant to cognition

given the key role of cholinergic transmission in
learning, memory, and Alzheimer’s disease [7].

Several studies suggest that cognitive function
supported by the prefrontal cortex may be par-
ticularly sensitive to estrogen [2].

Perimenopausal Depression

Symptoms of depression can be psychological,
physical, and/or social. Psychological symptoms
may include feelings of low mood, sadness, hope-
lessness, low self-esteem, feelings of guilt, irrita-
bility and intolerance, a lack of motivation or
interest, difficulty in making decisions, and
thoughts of self-harm or suicide. Physical symp-
toms include changes in sleep pattern, changes in
weight and appetite, unexplained aches and pains,
and a lack of energy or loss of interest in sex.
Social symptoms include reduced productivity at
work, avoidance of social activities and friends,
and difficulty with home and family life [6].

In the perimenopausal period, 20-30% of
women experience depressive disorders that
require treatment, and up to 90% of women show
weaker mood disorders, i.e., difficulty concen-
trating, irritability, and emotional lability as a
direct result of hormonal changes [4].

Estrogen facilitates synaptogenesis, induces
growth factor production, protects against oxida-
tive stress, and regulates neurotransmission (e.g.,
serotonin, norepinephrine, and acetylcholine) in
brain systems associated with cognition and
mood. Estrogen activity in the brain is mediated
through activation of intracellular, transmem-
brane, and membrane-bound estrogen receptors
(ERs) along with non-genomic mechanisms.
There are two subtypes of estrogen receptors,
ERa and ERP. ERa and ERf receptor subtypes
are members of the superfamily of nuclear recep-
tors that regulate transcription in target genes
containing estrogen response binding elements.
Both ERa and ERp receptor subtypes are located
in brain regions associated with cognitive func-
tion and emotion. The ERa receptor is predomi-
nantly expressed in the hypothalamus and
amygdala, areas involved in autonomic function,
emotional regulation, and associative and emo-
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tional memory. The ERf receptor is predomi-
nantly expressed in the hippocampal formation
and entorhinal cortex, brain areas involved in
declarative memory [7].

Patients who developed MDD have altered
peripheral levels of neurotrophins, such as
brain-derived neurotrophic factor (BDNF) and
vascular endothelial growth factor (VEGF). In
addition, oxidative stress parameters such as
lipoperoxidation, and inflammatory markers
such as interleukin 6 (IL-6), interleukin 10 (IL-
10), and tumor necrosis factor alpha (TNF-a)
were also found to be altered in individuals
with MDD. These data suggest that MDD may
be associated with changes in neurotrophic,
oxidative stress markers, and pro-inflammatory
cytokines [9].

Depressive symptoms during the menopausal
transition could represent the re-occurrence of
preexisting disorders or reflect a general vulner-
ability to develop mental health problems during
stressful life events [3].

Literature to date seems to suggest that not all
women respond to, or experience, the transition
to menopause in the same way.

There is controversy about the true incidence of
disorders such as depression during the transition
to menopause, with accumulating evidence that
only a minority of mid-life women actually experi-
ence morbid psychological symptoms [10].

In 2006, two large cohort studies found that
the menopause transition is associated with an
odds ratio of 1.8-2.5 for first-onset MDD, sug-
gesting the existence of a “window of vulnera-
bility” during the years immediately preceding
the menopause. During this period, women
often suffer from hot flashes, night sweats, and
difficulty sleeping, all of which have been
reported to be associated with depression. In
addition, concomitant changes in sex hormones,
metabolism, sexuality, and lifestyle can also
impact on quality of life and contribute to the
development of MDD [9].

The Penn Ovarian Ageing Study provides evi-
dence in support of these findings and describes a
diagnosis of depressive disorder 2 1/2 times more
likely to occur in the menopausal transition com-
pared with when the woman was premenopausal.

Within-woman change in menopausal status,
increased levels of follicle-stimulating hormone
(FSH) and luteinizing hormone (LH), and
increased variability of estradiol, FSH, and LH
around the woman’s own mean levels were each
significantly associated with high scores from the
Centre for Epidemiological Studies of Depression
scale (CES-D), after adjustments were made in
smoking, BMI (body mass index), flushes, and
other socioeconomic factors [6].

On the other hand, recent studies found no
relationship between the prevalence of major
depressive disorder and menopausal status.
Longitudinal studies have been more consistent
in finding that the menopause transition is associ-
ated with a substantial increase in vulnerability to
clinically significant depressive symptoms, with
odds ratios ranging from 1.33 to 1.79; this
increased vulnerability is also observed in longi-
tudinal studies in women with no history of major
depression [11].

The Harvard Study of Moods and Cycles, a
population-based prospective study of premeno-
pausal women with and without a lifetime his-
tory of major depression, demonstrated a
twofold increase in the risk of significant
depressive symptoms in those who entered the
perimenopause, compared with those women
who remained premenopausal, after adjustment
for age at study enrolment and history of nega-
tive life events. The increased risk for depres-
sive symptoms was somewhat greater in women
with self-reported vasomotor symptoms [6].

Kruif [12] published a review which shows
that the odds for the occurrence of clinical depres-
sion are not significantly increased for women in
the perimenopause compared to those in pre-
menopause. The odds of depressive symptoms in
perimenopause are doubled when compared to
premenopause and similar when compared to
postmenopause. Additionally, during the peri-
menopausal phase, women report a higher level
of depressive symptom severity when compared
to premenopause, but they do not report this
when the comparison is to the postmenopause
phase. Furthermore, there are indications of a
positive relation between vasomotor complaints
and depression during the perimenopause.
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Etiology

The transition to menopause results from a com-
plex interaction of internal (i.e., physiological,
psychological) and external factors (i.e., social)
factors [13].

There is evidence to suggest that women vul-
nerable to perimenopausal depression exhibit a
greater “hormonal sensitivity” to the endocrine
profile of the menopause transition for having
both a history of premenstrual dysphoric disorder
(PMDD) and a history of postpartum depres-
sion — two disorders for which reproductive hor-
monal flux may be pathophysiologically
relevant — each of them strong predictors of peri-
menopausal depression [11].

While the etiology of perimenopausal depres-
sion is not well understood, most studies suggest
it is not simply due to low basal hormone
concentrations.

Some studies have evaluated the hormone
variability hypothesis by examining naturally
occurring fluctuations in ovarian hormones in
relation to mood among women in the meno-
pause transition [11].

The first of these, the Massachusetts Women’s
Health Study, measured serum estradiol annually
for 3 years in 309 women ranging from premeno-
pausal to postmenopausal (STRAW stages —3 to
11) and found no association between estradiol
variability and CES-D score [11].

In a subset of participants in the Seattle
Midlife Women’s Health Study, CES-D score
was not associated with a urinary metabolite of
estradiol, FSH, or testosterone in 131 women in
STRAW stage —3 or —2 at baseline [11].

Beginning in 1995, The Study of Women’s
Health Across the Nation (SWAN) tried to deter-
mine if the menopausal transition or postmeno-
pause increases the risk for elevated depressive
symptoms and/or disorder. SWAN included a
standard measure of depressive symptom, estra-
diol or FSH levels in its baseline, and annual
assessments [14].

The conclusion, over 10 years in SWAN
cohort, was not associated with depressive symp-
toms and estradiol or FSH variability. However,
regardless of the menopausal status, testosterone

levels and the change (increase) in testosterone
from baseline were positively associated with
CES-D score. While, overall, the above studies
do not support a relation between estradiol or
FSH variability and mood, the absence of a posi-
tive finding may be related to the infrequent hor-
mone sampling [14].

In contrast, considering 8 years in the Penn
Ovarian Aging Study, the results showed that
clinical elevations in depressive symptoms and
syndromal major depressive disorder were more
likely to occur at times when estradiol variability
was highest. Relationship between estradiol vari-
ability and depressive symptoms continued to be
significant after adjustment for increases in poor
sleep, which may also accompany periods of
increased hormonal flux [11].

Future research using more frequent assess-
ments of depressed mood and ovarian hormone
concentrations and isolating depression with
onset during the menopause transition may there-
fore more definitively implicate the involvement
of hormonal variability in the etiology of peri-
menopausal depression [11].

Another possible mechanism that explains
the etiology of premenopausal depression is
how reproductive steroid regulate the gamma-
aminobutyric acid receptor (GABA) on the
hypothalamic—pituitary—adrenal (HPA) axis
[11].

Allopregnanolone (3a-hydroxy-5a- pregnan-
20-one; ALLO) is a neurosteroid derived from
progesterone, and it is stress responsive in ani-
mals and humans and serves as a potent, positive
allosteric modulator of GABA , receptors through
dose-dependent enhancement of GABA-induced
chloride-ion channels [11].

GABA is the chief inhibitory neurotransmit-
ter in the central nervous system, and its role is
to regulate the HPA axis in response to stress by
limiting the extent and duration of the HPA axis
stress. In part, it is through ALLO’s modulation
of the GABA, receptor to increase GABA-ergic
transmission that ALLO not only negatively
modulates the HPA axis to return it to
homeostasis following stress (50) but also exerts
profound anxiolytic (51) and antidepressant
(52) actions [11].
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Two major sources of ALLO in women of
reproductive age are the adrenal glands and the
corpus luteum, where ALLO is converted from
progesterone. Because of ovarian ALLO contri-
butions, ALLO concentrations in premeno-
pausal women are at its highest in the luteal
phase and its lowest in the follicular phase.
However, in postmenopausal women, the adre-
nal glands become the exclusive source of
peripheral ALLO [11].

An increasing proportion of anovulatory
cycles results in less frequent luteal phases and
therefore overall lower levels of progesterone.
Although the availability of progesterone is an
important determinant of ALLO, estradiol is
also likely to positively influence ALLO pro-
duction through its modulation of the enzymes
involved in the conversion of progesterone to
ALLO, 5a-reductase and 3a-hydroxysteroid
dehydrogenase [11].

ALLO fluctuation may have important impli-
cations at the GABA , receptor and could result in
either too high or too low GABA-ergic inhibitory
tone. So fluctuating ALLO concentrations in the
menopause transition would be critical in deter-
mining overall GABA-ergic tone, mood, and,
theoretically, regulation of the HPA axis [11].

To the extent that GABA-ergic dysregulation
is involved in perimenopausal depression, genes
coding for GABA, receptor subunits may be
implicated in predisposing some individuals to
respond maladaptively to ALLO fluctuations and
thus be at increased risk of perimenopausal
depression [11].

Risk Factors

A history of major depressive disorder is the
strongest predictor of both elevated depressive
symptoms and syndromal depression in the
menopause transition, with odds ratios of 4-6.
Also a history of premenstrual dysphoric disor-
der (PMDD) and postpartum depression are
related to depressive symptoms and depression
during the menopausal transition [11, 12].
Psychosocial stress, including unemployment,
financial strain, lack of social support, and stress-

ful life events proximate to the menopause transi-
tion also predict increased risk for both depressive
symptoms and syndromal major depressive dis-
order. Poor sleep during the menopause transi-
tion, independent of night sweats, has been
associated with an increased risk of perimeno-
pausal depression [11].

Neuroticism plays an important role in the
persistence of depression among climacteric
women after 30 months. People with high lev-
els of neuroticism tend to experience more dis-
tress. Climacteric women with high neurotic
tendencies are more likely to experience psy-
chological pain and therefore may be more
predisposed to experience more depressive
symptoms in the future. Individuals with high
levels of neuroticism exhibit sensitivity to neg-
ative stimuli, resulting in a range of negative
moods that are likely to predispose them to
chronic depression [15].

Vasomotor symptoms (VMS) are also referred
to as a hot flash/flush or, when they occur at night,
night sweats occurring in approximately 75-80%
of women. A hot flash typically begins as an
abrupt onset sensation of heat beginning in the
upper chest, quickly rising to the face, which can
rapidly become generalized throughout the body.
A hot flash is an elevation in body temperature,
accompanied typically by an increase in heart
rate and perspiration, usually lasting between 1
and 5 min long. Night sweats usually wake
women up in a cold sweat, and their sheets and
pajamas are usually soaked from the sweat. VMS
can be quite disruptive, interfering with a wom-
an’s ability to work or sleep [16].

The mechanism of VMS is not completely
understood; however, it is due to a changed ther-
moregulation set point of the hypothalamus
evoked by the abruptly lowered estrogen levels
during menopause. Estrogen interacts with neu-
rotransmitters, such as norepinephrine and
endogenous opioids, as well as serotonin, and
thereby alters the temperature regulation set point
in the hypothalamus. Postmenopausal women
show a diminished serotonergic activity com-
pared to premenopausal controls [17].

There are three categories describing the
severity of hot flashes: mild, feeling hot without
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perspiration; moderate, feeling hot with perspira-
tion and without disruption of activity; and
severe, feeling hot with perspiration and causing
a disruption or cessation of activity [16].

Vasomotor symptoms in the menopause tran-
sition are also associated with an increased risk
of elevated depressive symptoms. While the rela-
tionship between vasomotor symptoms (VMS)
and depressive symptoms is multifactorial, some
evidence suggests that increasingly erratic ovar-
ian hormone fluctuation may represent a shared
mediator of risk for both vasomotor symptoms
and perimenopausal depression [11].

According to a recent American College of
Obstetricians and Gynecologists report, previous
clinical guidelines suggested that most women
experience hot flashes from 6 months to 2 years,
but epidemiological studies found durations
between 5 and 13 years [18].

Using SWAN cohort, it was observed higher
degrees of perceived stress, anxiety, depressive
symptoms, and symptom sensitivity that were
independently related to longer total VMS dura-
tion or longer post-final menstrual period (FMP)
persistence herein extend previous findings that
these psychological factors are related to VMS
prevalence [18].

Women who were premenopausal or early
perimenopausal when they first reported frequent
VMS had the longest total VMS duration
(median, >11.8 years) and post-FMP persistence
(median, 9.4 years) [18].

Women who were postmenopausal at the
onset of VMS had the shortest total VMS dura-
tion after the FMP (median, 3.4 year) [18].

The median total VMS duration varied signifi-
cantly by race/ethnicity. African American
women reported the longest total VMS duration
(median, 10.1 years), and Japanese and Chinese
women had the shortest total VMS durations
(median, 4.8 and 5.4 years, respectively). The
median total VMS durations were 6.5 years for
non-Hispanic white women and 8.9 years for
Hispanic women [18].

Total VMS duration was also significantly
longer in those with younger age at first report
of VMS, in ever smokers, and in women with
greater body mass index (BMI) and higher

symptom sensitivity, anxiety, perceived stress,
and depressive symptoms. Total VMS duration
was significantly shorter in women who were
currently married or partnered, in women who
had higher educational level and less financial
strain, and in women who had greater social
support. Neither sports physical activity nor
alcohol servings per week were statistically sig-
nificant [18].

Penn Ovarian Aging Study found that a more
rapid rise in FSH prior to the final menstrual
period predicted a decreased risk of elevated
depressive symptoms after the final menstrual
period, suggesting that a shorter menopause tran-
sition may protect against perimenopausal
depression [11].

Guerin [13] found that better general health
perceptions going into the transition to meno-
pause showed potential for being an important
protective factor against depression, as well satis-
faction with body size and shape and higher
self-esteem.

Indeed the various hormonal and social trans-
formations that accompany the transition to
menopause can become sources of distress, such
as changes in the family structure, children leav-
ing home, changes at work, possibly retirement,
additional caregiving responsibilities, for parents
or in-laws [6].

A chronical medical condition, including car-
diovascular disease, musculoskeletal disorders,
cancer, cognitive decline and dementia, chronic
obstructive pulmonary disease, diabetes mellitus,
metabolic syndrome, sleep disturbances, and
migraine are predictors of a first onset of major
depression during midlife [12].

Treatment

The hormone therapy (HT) — estrogen therapy
(ET) with or without progestogen — is the most
effective treatment of climacteric symptoms
including vaginal symptoms, sexual function,
urinary tract health, osteoporosis, and vasomotor
symptoms [19].

However, hormone therapy is contraindicated
in, or is not acceptable for use by, some post-
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menopausal women or women with high risk for
breast and endometrial cancer [19].

A global consensus on the use of HT was
reached by The American Society for
Reproductive Medicine, The Asia Pacific
Menopause Federation, The Endocrine Society,
The European Menopause and Andropause
Society, The International Menopause Society,
The International Osteoporosis Foundation, and
The North American Menopause Society. They
stated that HT “is the most effective treatment for
vasomotor symptoms associated with menopause
at any age, but benefits are more likely to out-
weigh risks for symptomatic women before the
age of 60 years or within 10 years after meno-
pause” [17].

The cardiovascular effects depend on the
onset of use of hormone therapy. The women
who initiate HT more than 10 years after meno-
pause are at increased risk for coronary heart dis-
ease, and those women who initiate HT within
10 years of menopause tend to have a lower risk
of coronary heart disease [19].

Besides HT, various antidepressant drugs
(e.g., selective serotonin re-uptake inhibitors
(SSRIs) and serotonin-norepinephrine reup-
take inhibitors (SNRIs)) have been studied to
treat postmenopausal symptoms, and they
reduce the frequency and severity of hot flashes
in menopausal and postmenopausal women
[19, 20].

The North American Menopause Society con-
cluded that multiple non-hormonal therapies are
appropriate considerations for menopausal and
postmenopausal hot flashes.

They recommended paroxetine salt 7.5 mg/
day; paroxetine or paroxetine ER 10-25 mg/day;
escitalopram  10-20 mg/day; citalopram
10-20 mg/day; desvenlafaxine 50-150 mg/day;
and venlafaxine XR 37.5-150 mg/ day. Patients
should be started at the lowest available dose and
titrated up as needed [20].

Paroxetine is only available in 7.5 mg and is
currently the only drug FDA-approved for hot
flashes [20].

The most common side effects reported for
both SSRIs and SNRIs are nausea and constipa-
tion, with most resolving within the first week of

treatment. SNRIs have been associated with
increased blood pressure in some patients and
should be used with caution in women with
hypertension [20].

It is important to note that women with a his-
tory of breast cancer and those taking tamoxifen
should avoid SSRIs. An endoxifen, an active met-
abolic form of tamoxifen, is formed by a
CYP2D6-mediated reaction. SSRIs and, in par-
ticular, fluoxetine and paroxetine as the strongest
CYP2D6 inhibitors may therefore prevent the
formation of the active metabolite from inactive
tamoxifen and put breast cancer patients under
anti-estrogenic treatment at an increased risk of
breast cancer recurrence. SNRIs are the safest
drugs for this population [17].

The antidepressant use is beneficial for two
reasons: first, many patients with climacteric
symptoms suffer from depressive symptoms, and
second, antidepressant drugs acting on synaptic
serotonin concentrations may beneficially inter-
fere with the pathophysiology of hot flashes [17].

The results of effect of HT on mood for
postmenopausal women without history of
depression are mixed. Some short-term trials
suggested that HT improves mood, whereas
others showed no change. Postmenopausal
women with a history of perimenopause-
related depression responsive to HT may expe-
rience a recurrence of depressive symptoms
after estradiol withdrawal [21].

The Revised Global Consensus Statement on
Menopausal Hormone Therapy states that
“menopausal hormone therapy (MHT) may be
beneficial in improving mood in early postmeno-
pausal women with depressive and/or anxiety
symptoms. MHT may also be beneficial for peri-
menopausal women with major depression but
antidepressant therapy remains first-line treat-
ment in this setting” [6].

Cognition

The term cognition refers to brain processes by
which knowledge is acquired, stored, and used.
Cognition encompasses attention and concentra-
tion, learning and memory, language, complex
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perceptual and motor abilities, and also planning,
judgment, and reasoning.

Cognitive abilities vary with age. In many
instances, age-associated changes involve an ero-
sion of skills. This is a process that begins insidi-
ously in early adult life or middle age, accelerates
during old age, and affects both episodic memory
and executive functions [22].

The complexity in the menopause transition is
marked initially by fluctuating levels of ovarian
hormones and ends with an overall dearth of
estrogen in the postmenopausal period [23-25].
During this transition, many women report expe-
riencing a decline in cognitive function specifi-
cally in areas of memory and attention. Evidence
on this reduction of cognitive ability is due to the
decline in estrogen experienced during meno-
pause and to memory impairment [2].

The brain is an important target organ for
estrogens. The influence of estrogens on cogni-
tion could be explained from the wide distribu-
tion of two classes of intracellular estrogen
receptors (ERs), o and f, that are expressed
within specific areas of human brain, like the hip-
pocampal formation (HF), amygdala, and cere-
bral cortex, regions that are involved in the
processing of learning and memory.[26].

Other areas containing ERs are the prefrontal
cortex, thalamus, basal forebrain, hypothalamus,
amygdala, hippocampus, posterior cingulate,
locus coeruleus, and raphe nucleus, which con-
firm an involvement of estrogens on cognitive
functions in physiological as well as in patho-
logical conditions [26]. Aging can impact on
brain regions that are critical for the regulation of
attention, learning, and memory.

Many of the biochemical, structural, and
functional changes involve estrogen levels.
Whereas the function of some cognitive
domains, such as language and reasoning skills,
is often maintained throughout the life span,
age-related deficits are frequently noted in other
areas including declarative memory and atten-
tional processes [2, 25, 27].

The prefrontal cortex region of the brain has
been implicated in planning complex cognitive
behavior, personality expression, decision mak-
ing, and moderating social behavior [28]. The

basic activity of this brain region is considered
to be orchestration of thoughts and actions in
accordance with internal goals. Frontal cortex
supports concrete rule learning. More anterior
regions along the rostro-caudal axis of frontal
cortex support rule learning at higher levels of
abstraction [29].

The most typical term for functions carried
out by the prefrontal cortex area is executive
function. Executive function relates to abilities to
differentiate among conflicting thoughts and
determine future consequences of current activi-
ties, working toward a defined goal, prediction of
outcomes, expectation based on actions, and
social control (the ability to suppress urges that,
if not suppressed, could lead to socially unac-
ceptable outcomes). It also relates to the concept
of working memory used by proponents mostly
on the short-term maintenance of information
and rather less on the manipulation or monitoring
of such information or on the use of that informa-
tion for decisions [30].

The executive function of the brain is the set
of cognitive processes that allow the cognitive
control of behavior: selecting and successfully
monitoring behaviors that facilitate the attain-
ment of chosen goals [31-33]. Executive func-
tions include the ability to filter information and
tune out irrelevant stimuli with attentional con-
trol and cognitive inhibition; the ability to pro-
cess and manipulate information held in working
memory; the ability to think about multiple con-
cepts simulating information held in working
memory; the ability to think about multiple con-
cepts simultaneously and switch tasks with cog-
nitive flexibility; the ability to inhibit impulses
and prepotent responses with inhibitory control;
and the ability to determine the relevance of
information or appropriateness of an action [31—
33]. Higher-order executive function require
multiple cognitive processes including processes
like planning, reasoning, and problem solving
[32, 34]

The thalamus has multiple functions, gener-
ally believed to act as a relay station, major or
hub, relaying information between different sub-
cortical areas and the cerebral cortex [35]. A
major role of the thalamus is support of motor
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and language systems, and much of the circuitry
implicates for these systems is shared. The thala-
mus is functionally connected to the hippocam-
pus [36] as part of the extended hippocampal
system at the thalamic anterior nuclei [37], with
respect to spatial memory and spatial sensory
datum they are crucial for human episodic mem-
ory and rodent event memory [38, 39].

The basal forebrain (BF) plays key roles in
multiple brain functions, including sleep-wake
regulation, attention, and learning/memory, but
the long-range connections mediating these func-
tions remain poorly characterized. The BF has
been implicated in a variety of brain functions
such as arousal, attention, and neuronal plasticity
or learning [40]. To investigate further the cholin-
ergic specificity of the effects of basal forebrain
lesion, the disruption of attentional performance
is induced.

The basal forebrain is a term for a group of
structures that lie near the bottom of the front of
the brain, including the nucleus basalis, diagonal
band, medial septum, and substantia innominate.
These structures are important in the production
of a brain chemical called acetylcholine, which is
then distributed widely throughout the brain.
Acetylcholine affects the ability of brain cells to
transmit information to one another and also
encourages plasticity or learning. Thus, damage
to the basal forebrain can reduce the amount of
acetylcholine in the brain and impair learning.
This may be one reason why basal forebrain
damage can result in memory impairments such
as amnesia and confabulation. One common
cause of basal forebrain damage is aneurysm of
the anterior communicating artery [41].

The hypothalamus is responsible for the regu-
lation of certain metabolic processes and other
activities of the autonomic nervous system
(ANS). It synthesizes and secretes certain neuro-
hormones, called releasing hormones or hypotha-
lamic hormones, and these in turn stimulate or
inhibit the secretion of pituitary hormones [42].

The hypothalamus controls body temperature,
hunger, important aspects of parenting and
attachment behaviors, thirst, fatigue, sleep, and
circadian rhythms. Memory is controlled in its
posterior region, area medial, and mammillary

nuclei (part of mammillary bodies). Area lateral
and tuberomammilary nucleus are responsible
for arousal (wakefulness and attention), feeding
and energy balance, learning, memory, and sleep
[43].

The amygdala — shown in research to perform
a primary role in the processing of memory,
decision-making, and emotional reactions — are
considered part of the limbic system [44]. There
are functional differences between the right and
left amygdala [45]. The right hemisphere is also
linked to declarative memory, which consists of
facts and information from previously experi-
enced events and must be consciously recalled. It
also plays a significant role in the retention of
episodic memory. This type of memory does not
require conscious recall. The right amygdala
plays a role in the association of time and places
with emotional properties. Other evidence sug-
gests that the left amygdala plays a role in the
brain’s reward system. The right and left portions
of the amygdala have independent memory sys-
tems, but work together to store, encode, and
interpret emotion [46].

The amygdala is also involved in the modula-
tion of memory. Following any learning event,
the long-term memory for the events is not
formed instantaneously. Rather, information
regarding the event is slowly assimilated into
long-term storage over time, possibly via long-
term potentiation. Recent studies suggest that the
amygdala regulates memory consolidation in
other brain regions [47].

The raphe nuclei have a vast impact upon the
central nervous system. Many of the neurons in
the nuclei are serotoninergic and are modulated
through fibrous pathways in the midbrain [48].

The rostral raphe nuclei, both the median
raphe nucleus and particularly the dorsal raphe
nucleus, have long been implicated in depression.
Some studies have suggested that the dorsal
raphe may be decreased in size in people with
depression and, paradoxically, an increase cell
density in those commit suicide [49-51].

The locus coeruleus is a nucleus in the pons of
the brainstem involved with physiological
responses to stress and panic. It is a part of the
reticular activating system. The locus coeruleus
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is the principal site for brain synthesis of norepi-
nephrine (noradrenaline). The locus coeruleus
and the areas of the body affected by the norepi-
nephrine it produces are described collectively as
the locus coeruleus-noradrenergic system or
LC-NA system [52]. In adult humans (19-78),
the locus coeruleus has 22,000-51,000 total pig-
mented neurons that range in size between 31,000
and 60,000 pm? [53].

It is related to many functions via its wide-
spread projections. The LC-NA system modu-
lates cortical, subcortical, cerebellar, brainstem,
and spinal cord circuits. Some of the most
important functions influenced by this system
are [54, 55] arousal and sleep-wake cycle, atten-
tion and memory, behavioral flexibility, behav-
ioral inhibition and stress (psychological),
cognitive control, emotions, neuroplasticity, and
posture and balance. The locus coeruleus is a
part of the reticular activating system and is
almost completely inactivated in rapid eye
movement sleep [56]. Alterations in the locus
coeruleus (LC) accompany dysregulation of
norepinephrine function and are likely to play a
key role in the pathophysiology of these neuro-
psychiatric disorders [57].

The hippocampus is located in the medial
temporal lobe of the brain. Areas of the hippo-
campus are shown to be functionally and anatom-
ically distinct. The hippocampus belongs to the
limbic system and plays important roles in the
consolidation of information from short-term
memory to long-term memory and also in spatial
memory that enables navigation. The hippocam-
pus is located under the cerebral cortex [58].

Psychologists and neuroscientists generally
agree that hippocampus plays an important role
in the formation of new memories about experi-
enced events (episodic or autobiographical
memory) [59, 60]. Part of this function is hip-
pocampal involvement in the detection of new
events, places, and stimuli [61]. Some researches
regard the hippocampus as part of a larger
medial temporal lobe memory system responsi-
ble for general declarative memory (memories
that can be explicitly verbalized — these would
include, e.g., memory for facts in addition to
episodic memory) [62].

Episodic memory is the memory of autobio-
graphical events that can be explicitly state or
conjured. Semantic and episodic together make
up the category of declarative memory, which
is one of the two major divisions of memory —
the other is implicit memory [63]. The term
episodic memory was coined by Endel Tulving
in 1972.

Due to bilateral symmetry, the brain has a hip-
pocampus in each cerebral hemisphere. If dam-
age to the hippocampus occurs in only one
hemisphere, leaving the structure intact in the
other hemisphere, the brain can retain near-
normal memory function [64]. Damage to the
hippocampus does not affect some types of mem-
ory, such as the ability to learn new skills. This
fact suggests that such abilities depend on differ-
ent types of memory (procedural memory) and
different brain regions [65].

As it has a role in spatial memory and naviga-
tion, when the hippocampus is dysfunctional, the
orientation is affected, and people may have dif-
ficulty in remembering how they arrived at a
location and how to proceed further [66].

Age-related conditions have a severe impact
on many types of cognition, but even normal
aging is associated with a gradual decline in
some types of memory, including episodic mem-
ory and working memory (or short-term mem-
ory). Because the hippocampus is thought to play
a central role in memory, there has been consider-
able interest in the possibility that age-related
declines could be caused by hippocampal deteri-
oration [67-70].

Working memory is a cognitive system with a
limited capacity that is responsible for temporar-
ily holding information available for processing.
Working memory is important for reasoning and
the guidance of decision making and behavior.
Working memory is often used synonymously
with short-term memory, but some theorists con-
sider the two forms of memory distinct, assuming
that working memory allows for the manipulation
of stored information, whereas short-term mem-
ory only refers to the short-term storage of infor-
mation. Working memory is a theoretical concept
central to cognitive psychology, neuropsychol-
ogy, and neuroscience [55, 71-73].
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The posterior cingulate cortex (PCC) is the
backmost part of the cingulate cortex, lying behind
the anterior cingulate cortex. This is the upper part
of the limbic lobe. The cingulate cortex is made up
of an area around the midline of the brain.
Surrounding areas include the retrosplenial cortex
and the precuneus. Cytoarchitectonically the pos-
terior cingulate cortex is associated with Brodmann
areas 23 and 31.

The posterior cingulate cortex has been linked
by lesion studies to spatial memory, configural
learning, and maintenance of discriminative
avoidance learning. The posterior cingulate cor-
tex has also been firmly linked to emotional
salience [74, 75]. Thus, it has been hypothesized
that the emotional importance of autobiographi-
cal memories may contribute to the strength and
consistency of activity in the posterior cingulate
cortex upon successful recollection of these
memories [75]. The posterior cingulate cortex is
significantly bilaterally activated by emotional
stimuli, independent of valence positive or nega-
tive. This is in contrast to other structures in the
limbic system, such as the amygdala, which
responded disproportionately to negative stimuli,
or the left frontal pole, which was activated only
in response to positive stimuli. These results sup-
port the hypothesis that the posterior cingulate
cortex mediates interactions between emotional
and memory [75, 76].

Cognitive complaints are common in women
transitioning through menopause. Some research-
ers have suggested that declines in estrogen level
may lead to deficits in the cognitive ability of
postmenopausal women [77].

Other studies have shown that subtle deficits
in objective cognitive performance correlated
with some measures of poorer subjective mem-
ory performance [78]. Subjective memory com-
plaints in perimenopausal women were found to
be most associated with working memory and
complex attention rather than verbal episodic
learning or memory [79], suggesting that high
effort demanding cognitive operations may lead
to the perception of subjective cognitive difficul-
ties. A study of working memory examining a
subset of participants from a study by Dumas and
colleagues [80] found that women with substan-

tial postmenopausal cognitive complaints showed
greater cortical activity during working memory
performance than women without such com-
plaints despite equivalent performance, suggest-
ing that cognitive complaints may indicate
increased neural effort, perhaps as a form of
compensation.

Cognitive complaints after menopause may be
a particularly meaningful marker for early neural
dysfunction, especially as loss of estradiol at
menopause has been hypothesized to contribute
to the higher rates of dementia in women [8].

Neurobiological alterations concomitant with
aging can impact brain regions that are critical
for the regulation of attention, learning, and
memory processes, such as the frontal cortex,
basal forebrain, and hippocampal formation [81].

As a consequence of the aging and decline of
the ovarian hormones, the neural systems are
altered. Being the brain a highly plastic organ, it
adapts and changes throughout the life span,
constantly revising and composing information
in order to adjust to an organism’s ever-changing
environment. Neural systems and biochemical
mediators are affected by many factors that are
modified with age and interactions with the
environment.

A fundamental factor influencing the brain
beginning early in life is sex steroid hormones. It
is well established that androgens and estrogens
play a key role in organizing the developing brain
and set up to respond in a particular way follow-
ing sexual maturity in an organism. Many of
these neural systems and reproductive hormones
are also associated with learning and memory
processes. Neural system is critical for learning
and memory processes that are concomitantly
impacted by age and ovarian hormones. The
effects of age may alter ovarian hormone level.

The constant neurobiological changes occur
with age and impact on brain regions that are
critical to complex attention rather than verbal
episodic learning or memory associated with
working memory [79].

Studies have confirmed these findings and
shown that subjective memory complaints have
predicted volume decline in gray matter, particu-
larly in medial temporal lobe structures [82].
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In addition to increased cognitive complaints
during or after menopause, women also appear to
be at higher risk for Alzheimer’s disease (AD) par-
ticularly when they carry the ApoE€4 allele [83].

Cognitive complaints in the menopause
period may be a useful index of developing
cognitive and/or brain dysfunction. Also, there
are structural and functional changes in the
brain that may indicate developing neurode-
generative disorders [84].

Cognitive complaints after menopause may be
a particularly meaningful indicator of early neu-
ral dysfunction, especially as deprivation of
estradiol at menopausal has been hypothesized to
contribute to the higher rates of dementia in
women.

Thus, the loss of estrogen support at meno-
pause may be more noticeable in terms of cogni-
tive processes, particularly attention, executive
function, and verbal memory [84].

The neural manifestations of early cognitive
change may be apparent many years prior to the
development  of  measurable  cognitive
impairment.

Conclusion

The transition to menopause results from a com-
plex interaction of internal (i.e., physiological,
psychological) and external factors (i.e., social)
factors.

Not all women respond to, or experience, the
transition to menopause in the same way. There is
controversy about the true incidence of disorders
such as depression during the transition to
menopause.

Older studies defended the idea of a “window
of vulnerability” during the years immediately
preceding the menopause to explain the higher
incidence of depression in perimenopausal
women. However, recent studies have shown that
a higher incidence of depressive symptoms is not
due to depressive disorder.

The etiology of depression is not well under-
stood and it is probably not simply due to low
basal hormone concentrations. There are other
factors involved, like neuroticism, social support,

presence of vasomotor symptoms, body satisfac-
tion, and chronical diseases.

The hormone therapy is the most effective
treatment of climacteric symptoms. But it is not
recommended for treatment of depression in per-
imenopausal women, and the antidepressants are
the first recommended choice.

Various antidepressants drugs (SSRIs and
SNRIs) reduce the frequency and severity of
hot flashes in menopausal and postmenopausal
women.

The brain is a highly plastic organ, and it is
influenced early in life by fundamental factors,
which are the sex steroid hormones. Throughout
life span, the brain adapts and changes, con-
stantly revising and composing information in
order to adjust to an organism’s ever-changing
environment. Neural systems and biochemical
mediators are affected by many factors that are
modified with age and by the environment.

Estradiol influences cognitive function, while
natural menopause or surgical (ovariectomies)
cause fluctuating and decreasing estrogen levels
in women.

Steroid hormones have several effects on brain
development as well as on the maintenance of
homeostasis throughout adulthood. Estrogen
receptors have been found in the hypothalamus,
pituitary gland, hippocampus, and frontal cortex,
indicating that estrogen plays an important role
in brain development.

It is well established that androgens and estro-
gens play a key role in organizing the developing
brain. Many of these neural systems and molecu-
lar pathways that are impacted by age and repro-
ductive hormones are also associated with
learning and memory processes.
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Anxiety Disorders in Women
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Anxiety and fear are adaptive emotional
responses when one faces a stimulus perceived as
dangerous. Fear is the emotional response to a
real or perceived imminent threat, while anxiety
is the anticipation of future threats. Both play an
important evolutionary role in the survival of the
species.

A picture of intense anxiety and dispropor-
tional fear of danger is characteristic of anxiety
disorders, which are among the most common
mental disorders in the general population. They
usually occur in comorbidity with other mental
disorders and cause significant suffering and
have a negative impact on quality of life. Within
the group of anxiety disorders, the DSM-V
brought together separation anxiety disorder,
selective mutism, specific phobia, social anxiety
disorder (social phobia), panic disorder, agora-
phobia, and generalized anxiety disorder [1].

In a 12-month period, the global prevalence of
anxiety disorders has been estimated at 14% [2,
3]. In 2010, Wittchen et al. (2011) analyzed the
prevalence of mental disorders in Europe (14
countries), in 12 months. In this study, it was
observed that specific phobias occurred in 6.4%
of the population, social phobia in 2.3%, agora-
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Table 1 Prevalence of disorders, during 12 months, in
Europe (14 countries) in 2010 [3]

Gender ratio

Diagnosis % f:m
Specific phobias 6.4 24
Social phobia 2.3 2.0
Panic disorder 1.8 2.5
Agoraphobia 2.0 3.1
Generalized anxiety 1.7- 2.1
disorder 34

phobia in 2%, panic disorder in 1.8%, and gener-
alized anxiety in 4%. It is shown that anxiety
disorders are approximately twice as prevalent in
women as they are in men. The differences
between women and men are described in Table 1
[3]. Women, besides being more affected than
men by anxiety disorders, present more symp-
toms, have more severe scenarios, suffer greater
negative impact, and show some specificities in
the clinical presentation [4]. As can be seen in
this chapter, there are several biological, psycho-
logical, and social factors related to these
differences.

Biological Factors Related
to Women'’s Vulnerability to Anxiety
Disorders

There are several mechanisms related to the neuro-
pathophysiology of anxiety disorders, such as
genetic factors, the hypothalamic-pituitary-adrenal
(HPA) axis, activation of the limbic system, the

m
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serotonergic and the monoamine systems, gamma-
aminobutyric acid (GABA), glutamate and oxyto-
cin, and the immune system [5].

The fight or flight response, regulated by the
HPA axis, is one of the basic mechanisms of anxi-
ety. In the presence of a stress stimulus, or stressor,
the HPA axis produces a neuroendocrine response.
A chain of events occurs in the paraventricular
nucleus of the hypothalamus, causing the produc-
tion of corticotropin and vasopressin. These two
hormones stimulate the production of the adreno-
corticotropic hormone (ACTH) in the pituitary
gland and the subsequent synthesis and secretion
of glucocorticoid by the adrenal cortex.

Men and women secrete different levels of
these hormones in response to similar stimuli.
Women, in response to stress, have a faster and
more intense HPA response [6]. Studies on
rodents observed that, in response to stressors,
females secrete higher concentrations of cortico-
steroids than do males and the levels remain
higher for a longer period of time [6].

The gender-related biological factors involved
in stress response are complex and entail many
regions of the nervous system. The gonadal hor-
mones exert much influence on the HPA axis, by
way of gene expression, protein synthesis and
cellular excitability [6]. The gonadal hormones
influence the intrauterine development of the
brain morphology, as well as greatly influencing
the HPA axis, starting at puberty and in the differ-
ent phases of the woman’s life cycle. There are
ovarian hormone receptors in several regions of
the brain that directly or indirectly regulate the
activation and negative feedback of the HPA axis.
Furthermore, gonadal hormones modulate vari-
ous learning and memory processes and interfere
in the fear circuit and in stress sensitivity [7].

Li and Graham (2016) determined that the sex
hormones interfere in one’s susceptibility to anxi-
ety through downregulation of the neurobiological
systems of stress regulation and by facilitating the
continuation of anxiety after it is established [8].
Sex hormones seem to be largely responsible for
the vulnerability of women to anxiety disorders.
Besides the HPA axis, gonadal hormones interfere
in neurogenesis [9, 10], in the serotonergic circuit
and in the neuroimmune response [11, 12].

Psychosocial Factors Related
to Women'’s Vulnerability to Anxiety
Disorders

Besides being of the female gender, other risk
factors for anxiety disorders are family history,
negative interpersonal relationship with parents,
inhibited or shy temperament, and experiencing
sexual abuse and traumatic events [5].

Women suffer trauma less often than men do.
However, they are victims of potentially more
traumatic events, such as sexual abuse and
domestic violence [13]. Many women have a his-
tory of past sexual abuse. Child sexual abuse is a
serious trauma that causes long-lasting changes
in the brain circuits. The HPA axis suffers the
effect of chronic stress, where cortisol levels and
ACTH are initially high then later drop to low
levels. Child sexual abuse is associated with sev-
eral repercussions in physical and mental health;
one of these is the chance of having anxiety dis-
orders increasing 2.5-3 times [12, 14, 15].

Sexual abuse and other forms of violence also
occur in the life of an adult woman. Violence
against women is a public health problem, as yet
under-identified and the cause of great stigma.
Sexual abuse is considered to be an endemic con-
dition, and it is estimated that 35% of women
worldwide have been victims of some type of
violence from their partner, or of some form of
sexual violence from a non-partner [16]. In 2010,
it was determined that 7.2% of women older than
15 years, worldwide, had been victims of sexual
violence from a non-partner [17]. This data may
be underestimated due to the large stigma associ-
ated with this topic and the difficulty women
have in reporting such issues. Sexual abuse and
domestic violence, be it physical, sexual, or psy-
chological aggression from a partner, are factors
associated with the occurrence of anxiety disor-
ders. Experiencing domestic violence increases
the chance of suffering from some anxiety disor-
der by four times [18].

Specific to women is the trauma associated with
childbirth. There are situations experienced during
the delivery that are understandably traumatic, due
to the real risk of death and threat to life. In addi-
tion, childbirth can be traumatic even for women
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who have had a delivery with no complications or
risks. This occurs when women experience this or
assault on her life, or on her or her baby’s physical
well-being, feeling afraid, a sense of horror, help-
lessness, frustration, or hurt dignity [19]. Many
women, during a traumatic childbirth, go through
dissociative experiences, where time may be per-
ceived in an altered manner, as if it were going by
too fast or in slow motion; there can be periods of
amnesia where she is unable to remember certain
episodes; or she might have an out-of-body experi-
ence or feel as if she is in a dream [20]. Traumatic
childbirth is associated with having posttraumatic
stress disorder, depression, and also anxiety symp-
toms [21].

Social expectations placed upon women, the
stereotypical behavior they are raised to match,
and some culturally reinforced behaviors are not
always beneficial to their mental health. For exam-
ple, boys are more encouraged to face their fears
than girls. It is more acceptable for girls to be shy,
inhibited, fearful, worried, or attached to their
families. Shy behavior in boys is less socially tol-
erated, prompting parents to seek treatment and
not to reinforce this behavior in their sons [22].
Also in adult life, it is more tolerated for women to
lead a more reclusive life, where they avoid what-
ever causes them fear and discomfort.

Some characteristics of women may favor the
vulnerability to anxiety disorders. Women take
more notice of danger, overestimate more often
the possibility of danger, foresee danger and are
preemptive, likely due to evolutionary factors to
protect their offspring. In a study with rodents,
females had a quicker response to fear and avoid-
ance, as well as greater inflexibility in their
response to fear [23]. Women have more con-
cerns and deliberations, feel less capable of deal-
ing with feared situations, and are prone to avoid
such circumstances [24].

Life Cycle Factors

Women go through huge transformations over
the course of their life cycle, in psychosocial
aspects as well as in physiological and hormonal
ones. During these periods great hormone oscil-

lations occur, such as in premenarche, pregnancy,
postpartum period, and perimenopause, and they
are considered windows of vulnerability. These
are times of greater susceptibility to the exacer-
bation of preexisting psychiatric illnesses or to
the emergence of new conditions.

Pregnancy is a time of great modifications in
gonadal hormone levels, which impact the neuro-
biological system. Besides other functions, the
placenta causes hormone changes of estrogen
and progesterone, with the purpose of maintain-
ing the pregnancy. The maternal HPA axis
increases in size, due to estrogen stimulus.
Cortisol increases 2-3 times, and there is an
increase in ACTH by way of production in the
pituitary gland and in the placenta throughout
pregnancy and even more so during labor [25].

Pregnancy is considered a crisis period, where
flexibility is necessary, as well as the use of men-
tal resources, in order to adjust to the new reality.
The woman needs to adapt to her new physical
condition and body image. The way she relates to
her partner and family changes and her role at
work or her productive life may require restruc-
turing. There is a complete overhaul to her rou-
tine, free time, tasks, and responsibilities, besides
changes in her priorities, habits, and interests.
Adjustment may be even more difficult in an
unplanned or unwanted pregnancy.

Postpartum is a time of critical hormone
changes. At the end of pregnancy and after child-
birth, oxytocin levels increase, favoring uterine
contractions, lactation, control over anxiety, and
mother-baby attachment. With the elimination of
the placenta, the high levels of estrogen and pro-
gesterone, which were increased during gesta-
tion, suffer an abrupt drop. Moreover, this is a
time of great demand for mental adjustment.

There is the expectation that women will be
radiant with the baby’s arrival, but actually, it is a
time of stress. The first days with the baby are
quite intense and demand much dedication on the
part of the puerperal woman. She is placed in a
situation of much responsibility when caring for a
dependent and fragile infant. Many times, the
puerperal mother faces the routine of caring for
her child while still feeling pain or recovering
physically. Generally, breastfeeding is not as easy
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as expected and sleep deprivation is notable. She
must adapt to a new identity and to a new role.

Aging also brings a series of psychosocial
changes to a woman’s life, and some of these
changes may be characterized as stressors, lead-
ing to quality of life impairment and the develop-
ment of mental disorders.

Menopause is an important milestone in the
woman’s aging process. Menopausal transition is
a time of change in the endocrine and reproduc-
tive system, when there are drops in the levels of
estrogen and progesterone due to ovarian failure.
Women face a series of losses, such as the end of
fertility, joviality, clinical health, and their status
after retirement. Some women experience stress-
ful life events, such as taking on the role of a sick
relative’s caregiver, losing their partner, taking on
multiple responsibilities like caring for grand-
children or parents. Furthermore, there is a
decline in social support as children leave home.
Thus, this time is a source of considerable stress,
which contributes to a woman’s vulnerability to
anxiety disorders [26-28].

Separation Anxiety

Separation anxiety, although often occurring dur-
ing childhood, may be present in adolescence and
adult life. The onset of separation anxiety disor-
der may occur at any time during childhood, and
more rarely during adolescence. Generally, there
are periods of exacerbation and remission. The
condition is marked by anxiety related to a pos-
sible separation and the avoidance of situations
involving separation from one’s home or family
nucleus (e.g., going to college, moving away
from attachment figures) [1].

Women with separation anxiety present fear
or excessive anxiety involving separation from
home or attachment figures. During gestation, a
woman may fear being alone, constantly demand-
ing the presence of her partner or relatives and,
when required to be separated from close family
or friends, reacting with anxiety and insecurity.

In the postpartum period, a woman with sepa-
ration anxiety may develop separation anxiety
with regard to her child. She responds with fear,

anxiety, excessive worries, and guilt in situations
where she has to be separated from her child. The
woman believes that the child will not be well
taken care of, be safe, or feel all right with another
person. She worries excessively if the child gets
hurt, becomes ill, or is in discomfort. Separation
anxiety during postpartum is often accompanied
by depression or another anxiety disorder. This
clinical condition may impact the mother’s life
and cause significant suffering as well as produce
negative repercussions on the child’s emotional
development. Excessive worries may gravely
impair the capability of these mothers to encour-
age a feeling of confidence in their children, fos-
tering a risk factor for anxiety states [29].

Specific Phobia

In specific phobia, fear or anxiety occurs, con-
fined to the presence of a situation or specific
object, which may be called phobic stimulus.
Intense fear or anxiety ensues with the proximity
of the feared object or situation, or by anticipat-
ing that presence, or in the actual presence of said
object or situation. Moreover, fear or anxiety may
take on the form of a panic attack [1].

Specific phobias can be classified in types:
animals (e.g., insects, snakes, dogs), natural
environments (e.g., darkness, thunder), situa-
tional (e.g., closed spaces, elevators, flying),
blood-injection injuries (e.g., seeing blood, hav-
ing an injection), or others (e.g., clowns, loud
noises). In total, 21.2% of women and 10.9% of
men met the criteria for any single specific pho-
bia. Multiple phobias were reported by 5.4% of
the females and 1.5% of the males. Animal pho-
bia had a prevalence of 12.1% in women and
3.3% in men. Point prevalence of situational
phobia was 17.4% in women and 8.5% in men.
For mutilation phobia no gender difference was
observed, being presented in 3.2% of the women
and 2.7% of the men [30].

The exact prevalence or impact of specific pho-
bias in the peripartum period is not known, but
there is a specific phobia at this time, namely,
tocophobia or fear of childbirth [31]. Being afraid
of childbirth is normal during gestation, but preg-
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nant women who have tocophobia have an intense
and disproportional fear of dying at the time of
delivery, of feeling pain, of being afflicted with a
perineal lesion, of not having adequate support, of
losing control or panicking during childbirth, and/
or of complications or losing her baby [32]. This
phobia is accompanied by persistent anxiety,
nightmares, and physical symptoms [32]. Fear of
childbirth occurs in 14% of pregnant women,
being more common in primiparas or in women
who have had a previous, traumatic delivery [33].
Tocophobia is associated with a history of physical
or sexual abuse, traumatic gynecological exams,
or myths surrounding childbirth. Tocophobic preg-
nant women have a higher incidence of elective
delivery by Caesarean section [34].

Social Anxiety Disorder (Social
Phobia)

Clinical Vignette 1: Clinical Case Lucia
(Fictitious Name)

Licia, 24 years old, was a very shy child
and it was hard for her to make friends at
school, as she was so withdrawn. When at
college, she showed much difficulty in
interacting with more people, especially if
they were strangers or in some position of
authority. She was incapable of addressing
the professors. If asked to answer a ques-
tion in class or to orally present some proj-
ect, she was unable to talk and had
tachycardia, cold sweat, and tremors. On
days of oral presentations she started skip-
ping class and in due course was unable to
attend classes any longer. She does not go
to parties and hardly ever leaves the house,
and her relationships are restricted to her
family sphere.

She married a man 12 years her senior
who is rude to her in several ways, but
Licia is unable to demand better treatment.
She is in the postpartum period and her
baby is 1 month old. She is terribly embar-
rassed at having to care for her child in

front of visitors, people she does not know
well, and her mother-in-law. The latter
often criticizes the way she cares for the
baby, which leaves her feeling more inse-
cure. Subsequently, Licia began presenting
depressive symptoms, such as crying eas-
ily, distress, anhedonia, and changes in her
appetite.

Social phobia is characterized by persistent
and disproportional fear in social situations or
performance activities. People suffering from
this disorder fear being negatively assessed,
showing anxiety, being inadequate, or offending
others, associated with anticipatory fear and
avoidance. Fear may be triggered in social situ-
ations, such as being introduced to other people,
meeting people in authority, eating or drinking
in public places, participating in groups, arriv-
ing at a party, or being examined. Other triggers
may be performance situations, such as speak-
ing in public, writing in front of others, playing
a musical instrument in public, giving news
publicly, and expressing displeasure [35].

This disorder generally starts during infancy or
adolescence and can be precipitated by any stress-
ful or humiliating event. There are several factors
involved in the development of social phobia, such
as genetic factors, life events, and one’s tempera-
ment. Inhibited temperament, marked by the ten-
dency to fear non-familiar social situations, is
linked to social phobia [22]. In general, girls who
already show inhibited temperament during
infancy develop social phobia in adolescence or
adulthood, as shown in Clinical Vignette 1.

The prevalence rate of social phobia, 6.5% in
women and 4.8% in men, was observed in a
12-month period [24]. Besides having a greater
chance of manifesting social phobia, women
demonstrate a higher number of feared social
situations, more comorbidity with a depressive
condition and the desire to die, compared to men
[24]. Women have more fears that are related to
interaction with authority figures, speaking in
public, working while being watched, entering a
room where other people are already seated,
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being the center of attention, expressing disap-
proval, reporting to a group of people, and going
to parties. With regard to men, they show more
fear of urinating in public or returning a purchase
at a store. Women show more fear than men do in
professional situations, such as being inter-
viewed, talking with an authority figure, and
speaking in a meeting, and their fear has a greater
negative impact on their professional lives [36].
Social phobia has repercussions on social func-
tioning, on one’s professional life, and on other
areas of life. Women with social phobia tend to
drop out of school earlier and present a lower
level of education and professional training.

Panic Disorder

Panic disorder is characterized by recurrent unex-
pected panic attacks, a sudden surge of fear or
intense discomfort that spikes in minutes, during
which a series of physical and cognitive symptoms
occur [1]. This condition is associated with wor-
ries about panic attacks or their consequences,
such as having a heart attack, a convulsion, “going
crazy,” or losing control. Generally, there are
changes in the person’s behavior, in the attempt to
minimize or avoid the panic attacks or their conse-
quences. Examples of this include avoiding physi-
cal effort, reorganizing daily life to guarantee there
will be help available in the case of a panic attack,
restriction of habitual daily activities, and avoiding
agoraphobic situations, such as leaving the house,
using public transportation, or going shopping. If
agoraphobia is present, an additional diagnosis of
agoraphobia is established (DSM).

Female patients with panic disorder had sig-
nificantly higher levels of agoraphobia, and The
Health-Related Quality of Life scores of female
patients with panic disorder (PD) were signifi-
cantly lower than those of male patients [37]. In
terms of its course, panic disorder is more chronic
among women than among men and is associated
with higher rates of comorbidity with GAD,
somatization disorder, and agoraphobia [13].

Panic disorder is present in 0.2-5.2% of preg-
nant women [38-42]. Although some studies show
differing results, it is indicated that preexisting
symptoms of panic disorder are exacerbated in one-

third of women during pregnancy [43, 44]. It was
once believed that pregnancy was a protective factor
for panic disorder. However, the observation is that
panic disorder may persist, worsen, or begin during
gestation. Anxiety during gestation is related to the
increased resistance of the uterine artery, which
may cause delayed intrauterine growth and a low-
weight newborn or premature birth. Furthermore, it
shows an association with behavioral and emotional
changes in the child [45-50].

During the postpartum period, an exacerbation
of preexisting symptoms of the disorder is seen, as
well as a high rate of first-time appearance of symp-
toms. In a study with 64 women suffering from
panic disorder, it was observed that 10.9% had a
symptom onset in the first 12 weeks of postpartum.
This rate is considerably higher, around 0.92%, than
what is expected for any other 12-week period [17].
There is a negative impact on quality of life in
women with panic disorder during postpartum, as
well as on their day-to-day functionality and on the
mother-baby relationship [51].

The mother-baby relationship begins still dur-
ing pregnancy, but it becomes even more intense
at the time of childbirth and during the mother-
child interaction in the postpartum period. The
attentive and constant maternal care in response
to the baby’s demands and necessities and the
loving stimulus through gazing, physical contact,
and vocalizing are crucial for the cognitive,
motor, and emotional development of the child.
Not only postpartum depression but also anxiety
states may bring harm to this relationship, as
exemplified in Clinical Vignette 2.

Clinical Vignette 2: Case Ana (Fictitious
Name)

Ana is 32 years old and had her first child
2 months ago. Her pregnancy and delivery
had no complications, but she complained
of feeling very tense and worried while
pregnant. For more than 1 month she has
felt sad, distressed, and wanting to cry. She
has been unable to care for the baby; she
thinks she “doesn’t have the strength” or
that “she can’t manage.” She complains of
periods of tachycardia, cold sweats, faint-
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ing sensation, and waves of hot and cold,
followed by the feeling that she is going to
die or lose control. She has not slept, has
lost a lot of weight, and has had no appe-
tite. She has needed help taking care of the
baby, for she fears being alone with the
child. She fears leaving the house alone,
believing that the episodes may occur and
there will be no one nearby to help her.

Agoraphobia

The fundamental characteristic of agoraphobia is
accentuated fear or anxiety triggered by real or fore-
seen exposure to a variety of situations. It can occur
when the person uses public transportation, remains
in open or closed spaces, is in line or in a large
crowd, or goes out alone. Generally, agoraphobics
believe that escaping from these places may be dif-
ficult or that help may not be available when symp-
toms from a panic attack, or other embarrassing or
debilitating symptoms, plague them [1].
Compared to patients without agoraphobia, a
significantly higher number of the patients with
agoraphobia were female. Compared to patients
without agoraphobia, those with this disorder had
a more severe panic disorder had a higher preva-
lence of comorbidities, a higher suicide risk,
more hypomanic episodes, and more frequent
episodes of social phobia. In addition, patients
with agoraphobia had a higher level of neuroti-
cism, sensitivity to anxiety, and trait anxiety [52].

Generalized Anxiety Disorder (GAD)

Clinical Vignette 3: Case Joana (Fictitious
Name)

Joana, 55 years old, civil servant, com-
plains of constantly feeling muscle tension,
not being able to relax, and not concentrat-
ing at work. She is tired during the day and
cannot sleep at night. She notices that her
mind does not stop worrying. She feels too

much pressure at work and constantly wor-
ries about meeting deadlines; despite this,
she is so nervous that she cannot be pro-
ductive. She worries continually about her
adolescent daughter. She fears urban vio-
lence and that her daughter might be
assaulted or kidnapped. When her daughter
goes out, Joana cannot relax and calls her
many times, unable to put the phone down
as she waits for text messages. She com-
plains of aches and pains and detects mus-
cle tension. She is sad and does not know
how to break free from this situation.

Generalized anxiety disorder (GAD) is char-
acterized by excessive and hard-to-control wor-
rying and anxiety. This apprehension takes up
time and energy and is accompanied by unease,
frayed nerves, fatigue, difficulty concentrating or
feeling like your mind has gone blank, irritability,
muscle tension, and sleep disturbances [1].

GAD may begin in infancy or at any time dur-
ing adulthood. Average age of onset is 30 years.
GAD tends to be chronic, with several recurring
episodes over the years [1]. Genetic factors, tem-
perament, exposure to stress, and confrontation
style are all involved in the etiology of GAD. It
seems to be associated with a negative tempera-
ment and neuroticism, with fear of the unknown
and what is not familiar, intolerance of uncertain-
ties, and inhibited temperament [13]. There is not
much information on gender-related differences
as to specificity in the presentation and course of
GAD. During peripartum, the occurrence of
GAD may bring about important implications.

Showing concern during pregnancy is a fre-
quent condition. Many pregnant women are
afraid and worry about losing their baby and fetal
abnormalities and have fear of childbirth and
death or of feeling pain or having complications
during the delivery such as hemorrhaging or
mutilations [53]. When these worries are exag-
gerated, recurrent, and persistent, they could be
manifestations of GAD.

Approximately 20% of pregnant women
show some symptom of anxiety [54]. GAD
showed a prevalence of 4.1% during pregnancy,
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with 5.3% in the first trimester of gestation,
0.3% in the second trimester, and 4.1% in the
third trimester [55]. Anxiety during pregnancy
may cause repercussions for the fetus and
obstetric outcome. The presence of GAD during
pregnancy is associated with preeclampsia, nau-
sea and more frequent vomiting, higher number
of visits to the obstetrician, premature delivery,
low weight at birth, low APGAR score, and dif-
ficulties in breastfeeding [56—60].

Usually, if GAD is present during gestation, it
persists in postpartum. The postpartum period is
also a time of much concern over financial issues,
doing housework, physical appearance, and the
baby’s health. GAD has a prevalence rate of 6.7%
at 5—12 weeks of postpartum [55]. In a study con-
ducted in Recife (a capital city in northeastern
Brazil), with 400 puerperal women, 30% showed
anxiety symptoms and 16.5% had a diagnosis of
GAD [61]. Most of the cases began in the
perinatal period. GAD during postpartum causes
a negative impact on quality of life and on the
mother-baby relationship.

Women in the menopause transition and the
postmenopausal period are affected by vasomo-
tor symptoms, urogenital atrophy, sexual dys-
function, somatic symptoms, cognitive difficulty,
sleep disturbance, and psychological problems.
Compared with depression, anxiety symptoms
and disorders have generated far less attention in
studies of midlife women despite the prevalence
of anxiety and their association with distress,
impaired quality of life, and vasomotor symp-
toms (VMS). The prevalence of anxiety symp-
toms in midlife women is substantial, with
estimates as high as 51% of women 40-55 years
old reporting any tension/nervousness or irrita-
bility [62]. Compared with premenopausal
women, perimenopausal women are at a greater
risk for symptoms of anxiety [61].

Treatment

Anxiety disorders are still underdiagnosed and
undertreated. It is estimated that approximately
40% of the cases go untreated [63]. When facing
a condition of anxiety, one should proceed with a

differential diagnosis with other possible causes
for the symptoms, such as effects of substances
(e.g., drug abuse or medication) or medical con-
ditions (e.g., hyperthyroidism, cardiopulmonary
disorder, traumatic brain injury), or another men-
tal disorder. Furthermore, it is important to iden-
tify comorbidities and the presence of other
clinical issues [1].

The treatment of anxiety disorders involves
the use of psychotherapy resources as well as
medication. Cognitive-behavioral therapy proves
to be efficacious in treating anxiety disorders
[63]. Mindfulness-based cognitive therapy has
also shown to be an effective option in control-
ling stress and anxiety [64].

The medications used in treating anxiety dis-
orders include serotonin reuptake inhibitors
(SSRIs), serotonin norepinephrine reuptake
inhibitors (SNRIs), noradrenergic and specific
serotonergic antidepressants (NaSSAs), tricyclic
antidepressants (TCAs), monoamine oxidase
inhibitors (MAQISs), and reversible inhibitors of
monoamine oxidase A (RIMAs), anticonvul-
sants, and atypical antipsychotics [63].

The pharmacokinetics and pharmacodynam-
ics of drugs differ between women and men. This
is due to the physiological differences such as
body weight, plasmatic volume, gastric filling
and acid production, levels of plasma proteins,
enzyme activity, and drug transport and clearance
rate. Several studies have shown differences in
the pharmacokinetics and pharmacodynamics of
antidepressants in women compared to men. For
example, women weigh less and have a smaller
liver and a higher fat percentage, and these fac-
tors are related to drug absorption and distribu-
tion. Moreover, it has been verified that women
present reduced P-gp activity. P-gp is a
P-glycoprotein that transports substances, pres-
ent in the absorption and distribution of antide-
pressants. Women also have a different
cytochrome P450 expression. The drug-
metabolizing enzymes (DMEs), known as cyto-
chrome (CYP) P450 enzymes, play a fundamental
role in metabolizing antidepressants. The most
important CYPs in antidepressant metabolism
are CYP2D6, and CYP2C, CYP3A, and the
CYPI1A families, which are expressed in the liver
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but also in other organs, including the brain.
CYP3A4 activity is higher in women than in
men, which may be due to an increased expres-
sion of the gene encoding the enzyme. Despite
these findings, the clinical implications of these
differences are still unclear [65].

Although many studies have investigated the
gender-related differences as to the efficacy of
antidepressants, there is no consensus on the
subject. Some studies have suggested that while
men respond better to TCAs, women show a
superior response to SSRIs. In a retrospective
analysis of 235 men and 400 women randomly
assigned to receive the SSRI sertraline or the
TCA imipramine, women responded preferen-
tially to sertraline and men showed a better
response to imipramine [66]. Differently, in a
large reanalysis of nine different studies of
TCAs, MAOIs, fluoxetine, or placebo, Quitkin
et al. (2002) reported no difference in efficacy in
men and women [67]. Similarly, a later study by
Hildebrandt, Steyerberg, Stage, Passchier, and
Kragh-Soerensen (2003), comparing the effi-
cacy of clomipramine, citalopram, paroxetine,
and moclobemide, showed no effect of gender
on response [68]. More studies are necessary in
order to clarify whether or not the findings have
any clinical implications [69]. In a similar man-
ner, studies related to antidepressant tolerance
showed discrepancies in the results and a con-
sensus was not reached [65]. Women are at
greater risk of having side effects from psycho-
tropic drugs; however, in the same way, the find-
ings on the matter have not produced information
having clinical implications for the use of these
drugs [70, 71].

Peripartum has repercussions on the pharma-
cokinetics and pharmacodynamics of the drugs.
Moreover, treating mental disorders during ges-
tation and puerperium requires care in order to
protect the fetus or child. Non-pharmacological
treatments should be preferred. In choosing drugs
to be administered during gestation, one must
observe the risk of teratogenicity, risk for the
fetus, and risk for the obstetric outcome. During
postpartum, drugs with a short half-life should be
preferred, ones with a lower plasma/milk index,
having low risk of repercussions on the child’s

health. A woman in peripartum should be well
oriented on the risk/benefits of drug use and
should participate in the therapy decision.

Menopause is also a time that shows repercus-
sions on the use of antidepressants. There are
studies that show lower efficacy of SSRIs in
menopause, when compared to the reproductive
period. Nonetheless, there are also studies with
discrepant results, causing the matter to bring no
practical implications in choosing the treatment
of anxiety disorders, medication dosage, and
usage time [69].

Generally, in the treatment of anxiety disor-
ders, SSRIs and SNRIs are usually preferred as
initial treatments, since they are generally safer
and better tolerated than TCAs or MAOIs.
Benzodiazepines may be useful as adjunctive
therapy early in treatment, particularly for acute
anxiety or agitation, to help patients in times of
acute crises, or while waiting for onset of ade-
quate efficacy of SSRIs or other antidepressants.
Due to concerns about possible dependency,
sedation, cognitive impairment, and other side
effects, benzodiazepines should usually be
restricted to short-term use and generally dosed
regularly rather than as needed. Several anticon-
vulsants and atypical antipsychotics have demon-
strated efficacy in some anxiety and related
disorders, but are generally recommended as
second-line, third-line, or adjunctive therapies.
The choice of medication should take into con-
sideration the evidence for its efficacy and safety/
tolerability for the treatment of the specific anxi-
ety and related disorder, as well as for any comor-
bid conditions the patient might have, in both
acute and long-term use [63].

Conclusion

There are sex-related differences in anxiety dis-
order. Women are more affected than men by
anxiety disorders, present more symptoms, have
more severe clinical presentation, and suffer
greater negative impact. Anxiety disorders in
perinatal are risk factors for adverse outcomes for
mothers and children. Improve assessment, rec-
ognition, and diagnosis of anxiety disorders in
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women are needed. The treatment of anxiety dis-
orders involves the use of psychotherapy and
psychotropic medication. Sex differences in
response to treatment are still unclear.
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Sex Differences in the Prevalence
of OCD in Nonclinical Populations

The lifetime prevalence of obsessive-compulsive
disorder (OCD) in the general population world-
wide ranges from 2% to 3% in most studies,
whereas current or l-month estimations are
around 1% [1, 2]. Most community-based sur-
veys involving adult populations have shown
either a similar distribution between sexes [3, 4]
or a slight female preponderance among individ-
uals with OCD [5-11]. This pattern differs from
most anxiety disorders (e.g., generalized anxiety
disorder, specific phobias, panic disorder, agora-
phobia), which are considerably more frequent
among women. OCD was classified among the
anxiety disorders in DSM-IV but is described in
a separate group of “OCD and related disorders”
in the DSM-5 [12].

A. R. Torres (<) - R. C. Torresan

Department of Neurology, Psychology

and Psychiatry, Botucatu Medical School, Sao Paulo
State University (UNESP), Botucatu, SP, Brazil

M. A. de Mathis - R. G. Shavitt

Department and Institute of Psychiatry, Faculty of
Medicine, University of Sao Paulo (USP),

Séo Paulo, SP, Brazil

© Springer Nature Switzerland AG 2020

Due to the dimensional nature of OCD symp-
tomatology, more recent epidemiological studies
have also investigated the prevalence of less
severe (i.e., subclinical or subthreshold) symp-
toms. Interestingly, OCD was significantly more
prevalent among females, whereas subclinical
symptoms were more prevalent among males in a
study of 591 adult subjects in Switzerland [13].
Grabe et al. [14] also described a male predomi-
nance of subthreshold OCD symptoms among
4075 adults in Germany.

Among nonclinical children and adolescents,
a male predominance is usually reported. For
example, the current prevalence of OCD was
significantly higher in male adolescents in India,
compared with females (1.1% vs. 0.5%) [15].
Similar rates in boys and girls were reported
among 10,438 youngsters aged 5-15 years in
the UK [16]. Interestingly, while no significant
differences were observed between genders in
OCD prevalence in a sample of 1514 school
children in Spain, more males than females pre-
sented subclinical symptoms [17]. Similarly, in
Greece, 3.3% of 5784 college students fulfilled
ICD-10 criteria for OCD, with no gender differ-
ences, but the prevalence of subthreshold symp-
toms was significantly higher among males:
9.9% vs. 7.7% [18]. In contrast, a female pre-
ponderance was observed for subclinical symp-
toms among 2427 late adolescents in Greece, as
well as a similar though not significant trend for
clinical OCD [19]. Likewise, among 2323 ado-
lescents in Brazil [20], girls were significantly
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more likely than boys to present subclinical
symptoms (24.8% vs. 14.4%) and clinical OCD
(4.9% vs. 1.4%) in the previous month. In
another Brazilian study, however, no differences
in sex distribution were determined among 2512
6-12-year-old children for both full diagnosis
and subclinical OCD [21].

In summary, major epidemiological studies
report either a slight female predominance or a
similar prevalence of OCD in adults from the
general population. However, the sex-related epi-
demiological findings for children and adoles-
cents and for subclinical symptoms are, thus far,
inconclusive (see Table 1 for summary results).

Table 1 Sex differences in the prevalence of OCD and subclinical OCD (summary findings of community-based studies)

Tools/ Overall
Source Sample period prevalence Females Males P
Politis et al. 2427 high school ~ CIS-R OCD: 1.39% OCD:32% OCD: 1.01% OCD: p =0.06
Greece [19]  adolescents (previous Subclinical Subclinical Subclinical: Subclinical:
(16-18 years old) week) OCD: 2.77%  OCD: 7.7%  2.08% p=0.03
Jaisoorya 5784 college CIS-R OCD: 3.3% OCD:32% OCD:3.5%  p=0.56 (ns)
et al. students (previous Subclinical Subclinical ~ Subclinical ~ p =0.02
India [18] (18-25 years old) week) OCD: 8.5% OCD:7.7%  OCD: 9.9%
Jaisoorya 7560 adolescents  CIDI OCD: 0.8% OCD: 0.5% OCD: 1.1%  p =0.005
et al. (12-18 years old) CIS-R
India [15]
Alvarenga 2512 children DAWBA OCD: 3.1% p =0.57 (ns)
et al. (6-12 years old) OCS: 19.4%
Brazil [21]
Vivanetal. 2323 high school OCI-R OCD: 3.3% OCD:49% OCD:14% p<0.001
Brazil [20] students (previous OCS 0OCS:24.8% OCS: 14.4% p<0.001
(14-17 years old) month) (score > 20):
18.3%
Canals etal. 1514 children MINI-kid  OCD: 1.8% OCD: 1.9%  OCD: 1.6% ns
Spain [17] Subclinical Subclinical Subclinical ns
OCD: 5.5% OCD:3.8% OCD:7.6%  ns
OC symptoms: OC oC
4.7% Ssymptoms: symptoms:
4.7% 4.8%
Viana and 2942 adults CIDI OCD: 6.7% OCD: 7.6%  OCD: 5.8% Female OR: 1.3
Andrade (>17 years old) (lifetime) (95% CI
Sao Paulo 0.98-1.8) —ns
city, Brazil
[11]
Fineberg 591 (cohort study; SPIKE OCD: 3.5% OCD: 53% OCD: 1.7%
et al. 30-year follow-up (previous OCS: 9.7% 0CS:9.3%  OCS: 10.1%
Switzerland ~ period) year) OC symptoms: OC oC
[10] 11.2% symptoms: symptoms:
8.8% 13.7%
Douglass 930 participants ~ DIS OCD: 4% Male/female
etal. [5] (18 years old) (previous ratio: 0.7:1
year)
Koladaetal. 3258 adults DIS OCD: 2.9% OCD: 3.1% OCD: 2.8% ns
Canada (lifetime (lifetime) (lifetime) (lifetime)
[4] and 1.6% 1.6% 1.6%
6- month)  (6-month) (6-month) (6-month)

OCD obsessive-compulsive disorder, OC obsessive-compulsive, CIS-R Clinical Interview Schedule — Revised Version,
DAWBA Development and Well-Being Assessment, OCI-R Obsessive-Compulsive Inventory-Revised, MINI Mini
International Neuropsychiatric Interview, CIDI Composite International Diagnostic Interview, SPIKE Structured psy-
chopathology interview and rating of the social consequences of psychic disturbances for epidemiology, DIS Diagnostic

Interview Schedule
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This could be due to intrinsic differences or to
methodological differences related to assessment
instruments, diagnostic criteria, and the age range
of participants (males are usually younger than
females at onset of OCD symptoms — see below).

Sex Differences in Age of Onset,
Clinical Course, and Severity
and Negative Impact of OCD
Symptoms

Regarding OCD clinical course, the most con-
sistent finding in the literature is that women
tend to present a later age of onset of symp-
toms compared with men [13, 22-35]. Later
interference of OCD symptoms in functioning
and older age at clinical assessment were also
reported among women in one study [32].
Moreover, females were more represented
among geriatric outpatients with OCD in a
recent multicenter clinical study of 416 partici-
pants [36]. In the National Comorbidity Survey
Replication study [33], significantly different
age-of-onset curves were observed for males
and females: the global mean age of OCD
onset was 19.5 years old, but males made up
the majority of very early-onset cases (before
age 10), while females showed a higher slope
during adolescence, i.e., a much more rapid
accumulation of new cases after age 10.
Therefore, early-onset OCD is predominantly
associated with the male sex. While some stud-
ies [28, 32] described similar OC symptom
global severity in men and women, Fontenelle
et al. [27] reported lower number of obsessions
and compulsions, lower symptom severity, and
better global functioning among women.
Lower severity of obsessions and higher fre-
quency of abrupt onset and of episodic course
were described among women [26]. A lower
rate of unemployment was reported by Lochner
et al. [28] in women with OCD, compared with
men (3.7% vs. 11.7%, p = 0.025). Nevertheless,
compared with boys or men, in some studies
girls or women with OCD presented higher
scores on scales measuring the severity of
depressive [20, 27, 32] and anxiety symptoms

[32]. Higher suicidal risk was observed among
women in a study of 545 Indian patients [35].

Among 220 OCD patients, sexual abuse dur-
ing childhood was more frequently reported by
females than males [28]. In addition, women
were more likely than men to report at least one
stressful life event (SLE) before OCD onset in
several studies [34, 37-39]. Goldberg et al. [38]
investigated factors possibly related to chronicity,
including familial loading, exposure to SLEs
before OCD onset, and gender in 449 Spanish
patients. Interestingly, only the combination of
female gender and no previous exposure to SLEs
increased the odds of chronic course at higher
levels of family loading. In other words, gender
and SLEs modified the association between
familiarity and OCD chronicity. Likewise, high
family risk strongly predicted chronic course of
the disorder among female patients without envi-
ronmental insults among twins [40]. A recent
meta-analytic study [41] reported that past trauma
exposure was associated with higher severity of
OCD symptoms, but this association was stron-
ger for females. Therefore, OCD course seems to
be influenced by several interacting factors,
including gender.

Moreover, a recent study has shown that some
aspects related to maternal care (i.e., poor care,
overprotection, and overcontrol) were associated
with higher odds of presenting hoarding symp-
toms, but only among females with OCD [42].

No significant differences between sexes were
observed regarding level of insight [28] and
family loading of OCS/OCD [32, 38]. Concerning
impairment in functioning, several studies
described that women with OCD are more likely
than men to be married and/or to have children
[24-26, 31, 32, 35, 43-46], suggesting a better
prognosis. In a Japanese study [45], females pre-
sented less impairment in social and occupational
functioning than men, but were more likely to
involve others in their OCD symptoms (e.g.,
reassurance-seeking behaviors). However, in a
review on quality of life (QoL) in OCD [47], an
unexpected negative relation was observed
between global QoL outcomes and female gen-
der. As possible explanations for this finding, the
authors mention higher severity of depressive
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symptoms and higher frequencies of contamina-
tion symptoms and SLEs among women.

In summary, a sexually dysmorphic pattern of
susceptibility to OCD may be present [28], con-
cerning both genetic and environmental factors.
For example, perinatal factors and early brain
injury may be particularly important etiological
factors among males with OCD [48]. Other
authors [26, 44] have indicated that men could be
more vulnerable to biological lesions or constitu-
tional aspects relevant to OCD etiology, whereas
environmental factors, including stressful or trau-
matic experiences, could have greater influence
in women.

Onset or Aggravation of OCD
Symptoms Among Women
According to the Reproductive
Cycle (Premenstrual Period,
Pregnancy, Postpartum,

and Menopause)

The symptomatology of OCD can present several
variations during the lifetime of some women,
especially in relation to their reproductive events.
The age of onset of OCD in women has a bimodal
distribution with the first peak incidence occur-
ring between 13 and 16 years of age and the sec-
ond between 22 and 32 years of age, which are
common ages of puberty and pregnancy, respec-
tively [49, 50]. Exacerbation of OCD symptoms
in the menstrual period and onset or exacerbation
during pregnancy and postpartum have been rec-
ognized for many years, yet these symptoms
often go undetected and untreated [51].
Aggravation of OCD in pregnancy and in the
postpartum period is of particular concern, as it
involves potential adverse consequences for the
patient, her family, and the newborn. Nevertheless,
it has received limited prospective investigation,
in contrast to depressive and psychotic disorders,
which have been widely studied in these periods
[52].

In a study comparing postpartum women with
OCD and healthy postpartum counterparts [53],
the former had a heightened self-reported and
endocrine response to psychosocial stress, asso-

ciated with a distinct brain activation pattern
involving the orbitofrontal and temporal cortices.
Data in this field suggest that there is a “hormone-
related” subtype of OCD in women, in whom
hormonal or other biological changes related to
reproductive events could contribute to the onset
or aggravation of the disorder. The role of sex
hormones has been extensively investigated, sug-
gesting that estrogen has multiple neuromodulat-
ing effects and mediates  numerous
neurotransmitter systems in the central nervous
system, including the serotoninergic and dopami-
nergic systems, and the orbitofrontal cortex, all
implicated in the pathophysiology of OCD [54,
55]. Estrogen increases dopamine release in the
caudate-putamen and nucleus accumbens and
alters the binding of dopamine in the striatum
[56]. The serotoninergic system is thought to be
dysregulated in OCD, and this can be accentu-
ated by ovarian steroid fluctuations, which could
be involved in the pathophysiology of OCD,
postpartum depression, and premenstrual syn-
drome [57, 58]. Estrogen can also change post-
synaptic receptor affinity of serotonin receptors
and increase their density. Progesterone and other
steroid hormones act through genomic (classical)
and non-genomic mechanisms, which induce
delayed and immediate effects, respectively [54].

Menarche-related onset was described by
Guglielmi et al. [59] in 13.0% of women with
OCD, while in two studies by Labad et al. [60,
61], OCD onset occurred in the same year of
menarche in 21-22% of the female participants.
Of note, patients with hoarding symptoms were
more likely to report OCD onset at menarche
[61]. In a study by Vulink et al. [56], approxi-
mately half of the 101 patients reported exacerba-
tion of OCD symptoms during the menstrual
period. Likewise, Moreira et al. [62] described
that 49.7% of 455 women with OCD had experi-
enced premenstrual worsening of obsessive-
compulsive and depressive symptoms and a
higher frequency of sexual/religious obsessions.
In an international collaborative study, 37.6% of
women with OCD experienced symptom exacer-
bation a week prior to menses [59]. Forray et al.
[63] affirmed that women who had onset or
worsening of OCD during pregnancy were also
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more likely to present premenstrual worsening,
compared with never pregnant women with OCD
(65.5% vs. 39.3%), reinforcing a possible linkage
between the reproductive cycle and OCD course
in a subset of women. Concerning menopause,
Guglielmi et al. [59] described OCD onset in this
period in 3.8% of the sample and worsening of
preexisting OCD in 32.7%. In a study of 269
postmenopausal women attended at a gynecol-
ogy outpatient clinic [64], the prevalence of OCD
was 7.1%, but only 0.7% reported onset in that
period. The most common obsessions were con-
tamination and symmetry/exactness, whereas the
most common compulsions were cleaning/wash-
ing and checking [64]. In the study by Vulink
et al. [56], 47.0% of the sample reported OCD
worsening during menopause, as opposed to
6.0% reporting symptom improvement.

During the perinatal period, hormonal varia-
tions are not the only influence on OCD course.
The birth of a child and infant care can be sources
of considerable psychological stress, which can
contribute to worsening of previous symptoms or
even to OCD onset. Moreover, OCD onset or
exacerbation during pregnancy and/or postpar-
tum can be a traumatic experience for some
women and impact the planning for a future preg-
nancy [59]. Importantly, women may be reluctant
to admit and disclose these symptoms, due to the
stigma and to long-standing cultural norms of the
“perfect,” “loving,” and “selfless” mother.
Therefore, there is a pressing need for psychoed-
ucation on OCD for both perinatal women and
healthcare professionals, as OCD symptoms may
go undiagnosed and untreated for a considerable
period of time [65, 66].

Among 78 women with preexisting OCD [63],
15.4% described onset during pregnancy and
14.1% in the postpartum, whereas 34.1% and
22.0% of pregnancies involved exacerbation and
improvement of symptoms, respectively. In an
international collaborative study [59], 5.1% of
women reported OCD onset during pregnancy
and 4.7% in postpartum, while worsening of pre-
existing OCD was reported by 33.0% during
pregnancy and 46.6% in postpartum. Moreover,
exacerbation in the first pregnancy and first post-
partum was associated with exacerbation in the

second pregnancy (OR 10.82, 95%CI 4.48-
26.16) and in the second postpartum (OR = 6.86,
95%Cl 3.27-14.36) [59]. In a study of 434
women in the third trimester of pregnancy [67],
the prevalence of OCD was 3.5%, but only 0.5%
reported onset during pregnancy. Among 52
women with preexisting OCD, 32.7% reported
symptoms worsening during pregnancy, whereas
13.5% reported improvement in symptoms [68].
In another study of 52 women [56], 33% and
48% described OCD worsening during preg-
nancy and after childbirth, respectively. In a
Brazilian community-based study of 400 post-
partum women, 9.0% met the criteria for OCD
and 2.3% reported postpartum onset [69]. In a
Canadian sample of pregnant women [70], the
prevalence of OCD was 3.9%, and the onset
occurred in the (current or prior) pregnancy and
postpartum in 1.0% and 2.9%, respectively. In
the Alberta Pregnancy Outcomes and Nutrition
(APrON) study, a longitudinal perinatal cohort
study of 1575 women in the prenatal period and
1481 in the postnatal period, prevalence was
12.0% and 10.9%, respectively [71]. In a meta-
analysis of OCD among women [72], the preva-
lence estimates were 1.1% in the general
population, 2.1% during pregnancy, and 2.4% in
the postpartum period, reinforcing that the peri-
natal period involves a greater risk, despite sev-
eral methodological differences across studies.

During the first postpartum weeks, both moth-
ers and fathers tend to be very preoccupied by
caregiving thoughts about their infants, but these
thoughts decline by the third postpartum month
[73]. Nevertheless, mothers usually report higher
levels of preoccupation than fathers, and first-
time parents, more intense preoccupations than
experienced parents [73]. Pregnancy and child-
birth can trigger the onset or exacerbation of
OCD in a substantial number of women to a far
greater extent than in their male partners [74].
Moreover, the early and rapid onset after child-
birth, with OCS arising within the first 3—4 weeks
of delivery, differs from the gradual onset of typi-
cal OCD [74-76].

In fact, intrusive thoughts during pregnancy
and puerperium is a common phenomenon, some
studies showing that 49-69% of women are
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affected [51, 77]. In a sample of postpartum
women who screened negative for OCD, 42.3%
experienced obsessions and compulsions [78],
mainly of aggressive content involving acciden-
tal or deliberate harm toward their babies.
Evolutionary theories propose that these intrusive
thoughts are adaptive, leading parents to make
considerable efforts to protect their infant’s safety
[79]. Interestingly, females developing symp-
toms during pregnancy tend to report more con-
tamination obsessions and cleaning rituals,
whereas those with symptoms beginning in the
postpartum period tend to report more obses-
sional thoughts of harming the infant, checking
rituals, and avoidant behaviors [51]. Uguz et al.
[68] demonstrated that contamination and sym-
metry obsessions, as well as cleaning/washing
and ordering/arranging compulsions, were more
frequent among those women whose symptoms
exacerbated during pregnancy. In the study by
Labad et al. [61], women with symptoms from
the contamination/cleaning dimension were nine
times more likely to report OCD onset during
pregnancy or postpartum. In a retrospective study
comparing perinatal-related and nonperinatal-
related subgroups [63], contamination obsessions
were more frequent in the former, whereas obses-
sions regarding harming the infant in the postpar-
tum period did not differ significantly
(approximately 20% of the total sample). In the
study by Uguz et al. [67] on women in the third
trimester of pregnancy, the most common obses-
sions were contamination and symmetry/exact-
ness, and the most common compulsions were
cleaning/washing and checking. Of note, a self-
report instrument (the Perinatal Obsessive-
Compulsive Scale, POCS) was developed and
validated to help clinicians detect obsessions and
compulsions in this important period [53].
Regarding treatment, women with perinatal
OCD can be managed according to standard
approaches [80, 81], as there is no evidence that
they respond differently to pharmacological
agents usually prescribed in OCD treatment [50].
Obviously, the safety profile of these agents dur-
ing pregnancy and breastfeeding should be con-
sidered. An intensive cognitive behavioral
therapy (CBT) intervention delivered to six

women with postnatal OCD [82] demonstrated
improvement for all participants on all measures,
both at post-intervention and during follow-up.
Likewise, a controlled trial of time-intensive
CBT was successful in ameliorating maternal
symptoms, suggesting that it is as an effective
intervention for postpartum OCD [83]. Therefore,
active treatments can attenuate the potential neg-
ative effects of pregnancy and the postpartum
period on preexisting OCD [84].

Further prospective investigations on the role
of hormones on OCD course during the perinatal
period could contribute to the development of
more effective treatments for those women whose
symptoms began or worsened during reproduc-
tive events.

Table 2 summarizes the findings of OCD
course among women, according to the reproduc-
tive cycle.

Table 2 OCD course during the reproductive cycle
(summary findings)

OCD onset at menarche

Labad et al. [60] 22.0%

Labad et al. [61] 21.1%

Guglielmi et al. [S9]  13.0% (12.3% US; 14.3%
Dutch)

Premenstrual worsening of OCD

Vulink et al. [56] 49.0%

Forray et al. [63] Related to OCD worsening in
pregnancy

Moreira et al. [62] 49.7% — higher frequency of
sexual/religious obsessions
37.6% (40.6% US; 32.0%
Dutch)

OCD onset at menopause

Uguz et al. [64] 0.7% (10.5% in OCD group)
Guglielmi et al. [S9]  3.7% (3.8% US; 3.6% Dutch)
OCD worsening at menopause

Vulink et al. [56] 47.0%

Uguz et al. [64] 29.4%

Guglielmi et al. [59]  32.7% (38% US; 21.6% Dutch)
OCD onset in pregnancy

Guglielmi et al. [59]

Labad et al. [60] 2.0%

Uguz et al. [67] 0.5%

Forray et al. [63] 15.4%

Gugliemi et al. [59] 5.1% (5.7% US; 3.7% Dutch)
Fairbrother et al. [70] 1.0%

OCD worsening in pregnancy
Labad et al. [60] 8.0%
Vulink et al. [56] 33.0%
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Table 2 (continued)

Forray et al. [63] 34.1%

Uguz et al. [68] 32.7%

Gugliemi et al. [59] 33.0% (35.3% US; 26.5%
Dutch)

OCD onset in postpartum

Labad et al. [60] 7.0%

Zambaldi et al. [69] 2.3%

Forray et al. [63] 14.1%

Gugliemi et al. [59] 4.7% (4.6% US; 4.9% Dutch)
Fairbrother et al. [70] 2.9%

OCD worsening in postpartum

Labad et al. [60] 50.0%

Vulink et al. [56] 48.0%

Gugliemi et al. [59] 46.6% (45.7% US; 49.2%
Dutch)

Sex Differences in OCD Symptoms
or Dimensions

Concerning OCD symptoms, several studies
from different countries have reported that
women are more likely to present contamina-
tion obsessions and/or cleaning rituals [23, 26,
29, 31, 34, 35, 44, 46, 85-91], whereas men
have a greater likelihood of presenting sexual
and/or religious obsessions and related com-
pulsions [25, 26, 29, 31, 32, 34, 35, 43, 85, 88,
90, 92] and symmetry/ordering symptoms [31,
32, 88, 89, 91-93]. In a multicenter study of
858 patients with OCD from several sites in
Brazil [46], the sexual/religious dimension
was more frequent and also more severe
among men.

Higher frequency of contamination and
cleaning symptoms among female patients is
an almost universal finding in OCD phenome-
nological studies, probably involving biologi-
cal, psychological, and sociocultural aspects
related to the female role in different societies.
In a functional neuroimaging study during a
provocation task of cleaning symptoms,
Mataix-Cols et al. [94] described a greater acti-
vation of areas, such as the ventromedial pre-
frontal regions, medium temporal gyrus, right
caudate nucleus, medium frontal gyrus, and
left cingulus antero-dorsal gyrus in OCD
patients, compared with normal controls. A
study on adults without psychiatric diagnoses

indicated that the same brain areas present a
large number of sexual hormone receptors,
with these structures presenting greater volume
among women [95]. Alonso et al. [96] exam-
ined the role of estrogen receptor genes in the
genetic susceptibility to OCD and verified that
a five single-nucleotide polymorphism (SNP)
haplotype, located at the 50 end of intron 1 of
estrogen receptor gene (ESR1), was associated
with the presence of contamination obsessions
and cleaning compulsions. This finding could
partially explain the greater proportion of
women with these symptoms. An association
between SLEs and contamination/cleaning
symptoms has also been demonstrated [39,
90], and SLE preceding OCD is more frequent
among women [26, 34, 37-39].

Studies are controversial regarding gender
predominance of aggressive obsessions [97].
However, some authors study them together with
sexual/religious obsessions [89, 92], which are
more common among male patients. While some
authors reported higher frequency of aggressive
obsessions among women [25, 46], others
described the opposite [29, 87, 92]. As discussed
above, the fear of aggressive impulses toward the
baby is frequently reported by women with OCD
onset during the postpartum period [51].

The symmetry-ordering dimension has been
associated with sexual obsessions and early onset
and comorbidity with tic disorders, all aspects
associated with the male gender [98]. While
some studies reported a higher frequency of these
symptoms among men [31, 32, 88, 91-93], oth-
ers described similar rates in both genders [26,
29, 34, 35, 46, 86].

Regarding hoarding symptoms, some studies
reported no significant gender differences [26,
29, 32, 35, 90, 99], whereas others described a
higher prevalence among men [89, 100, 101]. In
contrast, one study [46] described an association
between hoarding dimension and female sex. As
previously cited, perceived poor maternal care,
maternal overprotection, and maternal
overcontrol were associated with hoarding only
in women with OCD [42].

Table 3 summarizes the findings of sex differ-
ences in OCD symptoms or dimensions.
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Table 3 Sex differences in OCD symptoms or dimensions (summary findings)

Author, year
(country)
Minichiello et al.
(USA) [23]
Noshirvani et al.
(UK) [44]
Hantouche et al.
(France) [92]
Lensi et al.
(Italy) [25]
Bogetto et al.
(Italy) [26]
Sobin et al.

(US) [43]
Lochner et al.
(South Africa) [28]
Tiikel et al.
(Turkey) [29]
Karadag et al.
(Turkey) [88]

Labad et al.
(Spain) [90]
Jaisoorya et al.
(India) [31]
Lietal.
(China) [91]
Torresan et al.
(Brazil) [32]

Albert et al.
(Italy) [34]

Torresan et al.
(Brazil) [46]

Cherian et al.
(India) [35]

4At OCD onset
YAt index evaluation

Sample size (M/F)
[age range]

138 (67;71)
[6-68]

307 (137; 170)
[16-67]

646 (261; 385)

263 (112; 151)
[11-71]

160 (76, 84)
[> 18]

100 (44; 56)
[adults]

220 (107; 113)
[18-75]

169 (73; 96)
[16-60]

141 (41; 100)
[16-73]

186 (114; 72)
231 (166 65)
139

330 (182; 148)
[10-72]

415 (217; 298)
[>18]

858 (354; 504)
[18-77]

545 (332; 213)

Males Females
Obsessions alone Cleaning
Checking Cleaning
Ordering/symmetry

Sexual/religious/aggressive
Sexual?/® symmetry/exactness

Odd rituals®/®
Sexual
Repeating rituals
Sexual

Aggressive

Sexual

Aggressive

Sexual

Symmetry obsessions
Checking rituals
Sexual/religious

Religious
Symmetry
Symmetry/ordering

Sexual

Religious

Symmetry obsessions
Mental rituals

Sexual

Aggressive® cleaning®

Contamination
Cleaning/washing

Contamination

Contamination
Washing

Contamination/cleaning

Cleaning

Contamination

Repeating rituals Cleaning
Ordering
Sexual/religious Aggression
Contamination/cleaning
Hoarding
Sexual, religious, doubt Contamination
Repeating rituals Washing/cleaning
Counting rituals Checking

Sex Differences in OCD Comorbidity
with Other Psychiatric Disorders

Comorbidity rates in OCD are very high, reaching
up to 92% of patients, as reported in a large multi-
center study [102]. Overall, females who are diag-
nosed with one mental disorder are more likely
than males to have three or more comorbid disor-
ders [103]. Some sex differences were reported in

comorbidity of anxiety disorders before the sepa-
ration of OCD from the anxiety disorders group, in
the DSM-5. Across different anxiety disorders,
comorbidity with affective disorders, eating disor-
ders, impulse-control disorders, self-injurious
behavior, and other anxiety disorders are more
likely to appear in females than in males [28, 97,
104]. In contrast, males are more likely to report
comorbid ADHD, intermittent explosive disorder,
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substance use disorders [8, 26, 44, 105], hyper-
sexual disorder, and pyromania [28, 97, 104].
Particularly in OCD, comorbidity with Tourette
syndrome and tics are much more pronounced in
males, compared with females [31, 32, 106—108].

In a large study from India using structured
interviews, a comorbid axis I disorder was pres-
ent in 60% of subjects with OCD, with social
phobia being overrepresented among men and
major depression among women [35].

Social phobia [26, 29, 31], hypomania [25,
26], and depersonalization [26] have been more
frequently reported in comorbidity with OCD in
males. In contrast, a greater occurrence of comor-
bid depression [25, 31, 44], eating disorders [26,
32, 44], and impulse-control disorders — particu-
larly trichotillomania [31], compulsive buying
[92], and skin-picking [32] — has been reported in
women with OCD.

Of note, sex differences regarding comorbid-
ity with major depressive disorder (MDD) in
OCD vary among studies. Some studies report
that female patients are more likely than males to
report MDD [24, 43, 44, 88, 90], whereas others
reported no sex differences [25, 29, 31, 32]. In a
large Brazilian multicenter study, Torresan et al.
[46] observed a high overall comorbidity of OCD
and MDD, but no significant differences between
males and females.

Concerning personality disorders (PDs), clus-
ter A PDs (particularly schizotypal PD) were more
prevalent among males, whereas borderline and
dependent PDs were more prevalent in female
patients in a study by Matsunaga et al. [45].

The observed sex differences in the rates and
types of comorbidity could be related to the
association between the exposure to different
stressors and the development of anxiety disor-
ders. For example, one study identified that the
type of childhood trauma in OCD patients dif-
fered between genders, with sexual abuse being
more common in females and emotional neglect
in males [28]. It is likely that these sex differ-
ences in prior traumatic events in clinical sam-
ples merely represent sex differences in the
general exposure to such events. Alternatively,
childhood trauma and severe biological stress-

ors may play a stronger role in the development
of OCD according to sex. For example, it has
been suggested that early brain trauma may be
particularly involved in the early development
of OCD in males [28, 97], whereas other stress-
ful events are more likely to precipitate OCD in
females [28]. Further evidences suggest that sex
differences exist in the associations between
specific or general stressful and traumatic events
and the development of different anxiety disor-
ders. In addition to the possibility that different
traumatic or stressful events can precipitate anx-
iety in males and females, it is possible that the
degree to which anxiety is associated with
hereditary or environmental factors differs
according to sex. The evidence available so far
indicates that additional research is needed to
better clarify these associations.

Table 4 summarizes the findings of sex differ-
ences in OCD comorbidity with other psychiatric
disorders.

Table 4 Sex differences in comorbidity of OCD with
other psychiatric disorders (summary findings)

Males

Simple phobias (Torresan Social phobia

et al.; Torresan et al.) [32, (Assungao et al.;

46] Torresan et al.; Cherian
et al.) [35, 46, 120]
Posttraumatic stress
disorder — PTSD
(Torresan et al.) [32]
Attention deficit and
hyperactivity disorder —
ADHD (Jasoorya et al.;
Cherian et al.) [31, 35]

Females

Eating disorders (Albert

et al.) [34]

Eating disorders — anorexia
nervosa (Torresan et al.)
[32]; anorexia nervosa and
bulimia (Torresan et al.) [46]
Compulsive buying and
skin-picking (Torresan et al.)
(32]

Compulsive buying,
skin-picking, and
trichotillomania (Torresan

et al.) [46]

Trichotillomania (Jasoorya
etal.) [31]

Depression (Cherian et al.)
[35]

Minor depression (Albert

et al.) [34]

Tic disorders (Lochner
et al.; Torresan et al.;
Torresan et al.; Vivan
et al.) [20, 28, 32, 46]
Alcohol use disorders
(Gentil et al.; Torresan
et al.) [46, 105]

Bipolar disorder (Albert
et al.) [34]
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Treatment

With regard to treatment seeking, the evidence
suggests that males are generally less likely to
seek and receive mental health treatments com-
pared with females [109], and females suffering
from anxiety disorders have a significantly higher
healthcare usage, compared with their male
counterparts [104]. One study that examined
help-seeking behaviors across the life span in
males and females with different anxiety and
mood disorders verified that females were more
likely than males to seek help for all anxiety dis-
orders, including OCD [109]. One must consider,
though, that part of the increased help-seeking
behavior may be due to the higher prevalence of
certain comorbid disorders among females.

In addition, sex differences in anxiety have the
potential to influence treatment outcomes. For
example, males and females differ in the
physiological stress response involving both the
HPA axis and the serotonergic system [110, 111].
Such differences may affect treatment outcomes,
including response to psychotropic medication.
In turn, variables that are moderated by sex in
their effects on anxiety may be targeted in ther-
apy aimed specifically at male or female patients.

Bekker and Mens-Verhulst [112] conducted a
literature search for empirical studies reporting
the influence of sex on outcomes in treatment
studies. They identified 1 meta-analysis that
divided 33 treatment studies into studies based
primarily on male or female populations and
reported no significant differences in treatment
effectiveness between the two groups. More
specifically, evidence addressing the role of
gender in predicting response to serotonin reup-
take inhibitors (SRIs) in OCD suggests that gen-
der has no effect [113]. In contrast, Steiner et al.
[110] affirmed that male gender was associated
with a better treatment response, whereas
Mundo et al. [114] reported that females with
OCD presented a better response to SRIs, par-
ticularly clomipramine and fluvoxamine.
However, due to small sample size and high
dropout rates (equal in males and females), it is
unclear whether these differences were equal
for the two drugs and whether interactions

between treatment and response to a prior
symptom-provoking agent differed in males and
females [114]. In another study of 69 OCD
patients (37 females) treated with clomipramine
and venlafaxine, no significant differences
between males and females were verified
regarding treatment response [115]. Although it
is relevant to examine whether potential sex dif-
ferences in treatment effects are caused by a
higher degree of comorbidity in females, such
associations should be examined in mediation
and moderation analyses. Unfortunately, the
exclusion of individuals with comorbidity is
very common in treatment studies, thus prevent-
ing this type of analysis.

Males and females can also differ in how they
respond to psychotherapy. Possibly because of
the effects of estrogen, sex differences have been
reported in both fear conditioning and extinction
[116]. Since exposure therapy is commonly used
to treat anxiety disorders, it is likely that sex dif-
ferences may exist in the effectiveness of such
therapies. Nevertheless, one study of CBT com-
bined with acceptance and commitment therapy
(ACT) reported that the treatment was equally
effective in males and females presenting differ-
ent anxiety disorders [117]. Another study exam-
ined the effects of intensive behavioral therapy in
severely affected treatment-resistant OCD
patients and reported greater symptom decrease
in females than in males, even after controlling
for initial OCD severity and psychosocial func-
tioning [118].

From a review by Christiansen [119], we learn
that, overall, females are more likely than males
to seek and receive mental health treatments. In
addition, it is rare to find sex- and gender-specific
analyses of treatment outcomes, although we
might expect that sex differences in gonadal hor-
mones, metabolism, fear conditioning, and
extinction lead males and females to present dif-
ferent responses to both pharmacotherapy and
psychotherapy. There is some evidence from
research on depression that females respond bet-
ter to SRIs and CBT (particularly exposure) than
males, whereas males respond better to tricyclic
and tetracyclic antidepressants. Finally, the
author highlights that sex differences in second-
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ary outcomes can be found independent of sex
differences in the primary outcome [119].

In summary, many questions remain unan-
swered at this point and should be explored in the
future, such as sex differences in treatment toler-
ance, side effects, compliance, and dropout rates,
as well as the effects of female use of oral contra-
ceptives, hormone replacement therapies, repro-
ductive status, and menstrual cycle on treatment
outcomes.

Conclusions

Several interacting mechanisms are probably
responsible for mediating the effects of sex/gen-
der in biological and psychosocial risk factors
for OCD [48]. Despite some fairly consistent
specific sex-related differences in OCD pheno-
type and clinical course, it is still unclear
whether it is valid to subtype OCD according to
sex [34, 97]. Nevertheless, sex-specific differ-
ences in etiologic pathways for OCD general
and specific manifestations are very likely [42].
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Introduction

The diagnosis of posttraumatic stress disorder
(PTSD) was created by the Diagnostic and
Statistical Manual of Mental Disorders (DSM)-
3rd Edition in 1980, finally updating instruments
from psychopathology for traumatic conditions
and providing clinical and research guidelines.
PTSD practically replaced the two previous diag-
noses widely used for traumatic experiences:
adjustment reactions and war neurosis. Thus, war
veterans were finally provided scientific studies
and a more suitable clinical approach [1].

Although statistics indicate that world vio-
lence is declining, in several locations — whether
endemic or subjective — populations perceive
themselves vulnerable to violent threats. We
may be more concerned and vigilant for safer
and quieter environments. With the increased
speed with which we know of terrorist attacks
and small-armed conflicts, our sense of insecu-
rity has increased. In the specific field of vio-
lence against women, Brazil ranks fifth in the
world rates of femicide [2].

One of the greatest findings in the field of
psychiatry is that violence can cause mental
illness. Perhaps this is the great challenge for
the psychiatrist: to establish the diagnosis and
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treatment for these patients in all the particular
characteristics [3].

As a basis for PTSD, two elementary concepts
contained in the picture description merit a closer
examination: stress and trauma. It is now known
that the pathological effects of stress and trauma
are part of a complex circuit involving neuroen-
docrinology, genetics, neurotransmission, neuro-
modulation, and immunology.

In his note on stress, the long-time researcher
Hans Selye concluded that the body adapts to
external stressors via physiological responses
that seek to maintain or restore the balance known
as homeostasis. Selye describes what he calls the
“general adaptation syndrome” and how we deal
with it. The syndrome is composed of active
strategies of confrontation, fight and flight usu-
ally triggered by the presence of a stressor or a
controllable threat or possibility of escape. There
are also passive strategies, usually of immobility,
activated if the stressor is uncontrollable or there
is no possibility of escape. Female rape victims
may have a state of paralysis known as tonic
immobility during this form of violence. This
prevents the active resistance response against
the aggressor and points to more severe posttrau-
matic pathologic conditions [4].

The definition of stress for the psychiatric
clinic is fundamental for the definition of acute
conditions called acute stress disorders (ASD)
[5]; both for Selye and Robert Sapolsky, there is
no life without pressure. The alarm triggered by
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stress generates responses that can be translated
into learning and adjustment. But when this
adaptive system fails, the pathological aspect of
stress erupts, requiring immediate adjustments
and other, finer, longer-lasting adjustments.

Long neglected by nosography codes, ASD
has become more studied after the creation of the
PTSD diagnosis. The importance of dissociative
phenomena appears in the diagnosis and also in
the prognosis of both ASD and PTSD. The dis-
sociative reactions that occur during the trauma
and its immediate period have been considered a
risk factor for developing late and more severe
psychopathological conditions [6].

This type of traumatic dissociation would
have a predominantly maladaptive character.

One of the greatest challenges for the field of
PTSD is defining the concept of trauma in mental
health. For the psychiatric clinic, trauma could be
conceived as the expression of the effect of vio-
lence on the psyche, especially in memory.

Studies by Eric Kandel indicate that the physi-
ological pathway involving the acquisition, main-
tenance, and erasure of memory may perform an
adaptive function of forgetting the negative stim-
uli we label here as violence [7].

The main characteristic of PTSD in clinical
experience is the impossibility of forgetting the
traumatic event. For the psychiatric clinic, the
concept of violence brings up the idea of trauma.
This would be the expression of the effect of vio-
lence on the mind. The blackout caused by the
traumatic event forces the individual to a constant
update of the unpleasant negative experience.

Thus, trauma could be understood as an adap-
tive dysfunction after a disruptive event with risk
of death, the basis of which is memory impair-
ment, but with repercussions on thinking and
emotions. This is perceived by the psyche as a
memory of the threat of extinction.

Psychopathology

The presence of a traumatic event is not sufficient
for the development of PTSD because most peo-
ple exposed to extreme violence will not develop
a pathological reaction. Pre-trauma factors are

relevant and some people appear to be more resil-
ient than others; there are risk factors correlated
with the disorder. However, the trauma per se is
fundamental to PTSD and a requirement for the
diagnosis.

Despite subjective experiences, some events
are more severe than others. Sexual abuse, rape,
and combat experiences have the higher condi-
tional risk for PTSD development. Almost 50%
of the subjects who went through these experi-
ences will develop PTSD [8].

The DSM-5 restricted the characteristics of
the traumatic event only to those that endangered
the individual’s integrity and life [9]. This
approach reinforces the idea that PTSD is a disor-
der related to a disrupted survival response.
Initial hypothesis of underlying mechanisms in
PTSD relied on pathological fear responses and
impaired learned conditioning. An impressive
and prolific experimental literature, using animal
models, emphasized interventions using behav-
ioral approaches, like exposure and desensitiza-
tion, which is the golden standard for PTSD
therapy [10].

Recently, other systems and aspects on human
trauma responses have been studied, such as con-
text discrimination, attachment, and interper-
sonal relationships, leading to new proposals for
understanding and treating PTSD [10].

Although PTSD patients have common core
symptoms related to its diagnostic criteria, some
individuals display very different clinical scenar-
ios. Intrusive images or thoughts typically
invaded the minds of PTSD patients, character-
izing a classical clinical presentation. However,
sometimes the images are not visual but olfactory
or acoustic, always related to the traumatic event.
These symptoms are vivid, experienced emotion-
ally and physically as an actual revival.
Eventually, the experiences are associated with
dissociative states, leading to flashbacks, when
images are external, objective, with an impaired
test of reality.

These symptoms are extremely uncomfort-
able, causing the patient to avoid triggers that
could elicit the reviviscence. Some triggers are
external like situations, places, or people; others
are internal triggers like sensations, feelings, or
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thoughts related to the traumatic event. These
avoidance symptoms lead PTSD patients to
severe social and functional impairment. Often
patients need to be accompanied to medical or
psychological consultations by their family or
friends. Many of them are unable to work or
study, usually staying at home and avoiding
social contact.

As they are terrified of new adverse experi-
ences, PTSD patients may become hypervigilant,
looking out for possibly dangerous situations or
people. The hypervigilance causes irritability,
suspicion, and sleep disorders.

Patients become pessimistic about the future
and feel very negative about themselves and their
abilities to face adversity. They also complain of
being emotionally anesthetized even toward
loved ones. Memory problems are pervasive, like
total or partial trauma-related amnesias.

PTSD patients are distrustful and frightened,
always living on alert. They do not believe in
their ability to react to threat, feeling incapable:
they are afraid of not enduring, becoming para-
lyzed, or having catastrophic reactions when fac-
ing a new violent event. This misperception of
their capacity to react to an anticipated aggres-
sion is linked to cognition of an impaired ability
to act, which is related to impaired self-cognition.
This impairment is a disturbance of the essence
of self-conscience.

PTSD patients have an impaired reality testing
leading them to think, constantly, that a new trau-
matic event is imminent. Such psychopathologi-
cal symptom is a signal of severe mental
disturbance, affecting complex psychological
functions that individual takes years to acquire
during the long process of human psychological
development.

Diagnostic Criteria

The diagnoses of ASD and PTSD are necessarily
related to a traumatic event; the A criterion for
the diagnosis of both disorders is that the person,
or someone closely related, is exposed to actual
or threatened death, serious injury, or sexual
assault — also witnessing or being exposed to

repeated details of traumatic events can trigger
the symptoms (e.g., firefighters, police officers).

The diagnostic criteria of the DSM-5 restricted
the traumatic event to those cited above, while
the International Classification of Diseases (ICD-
10) still includes a broader spectrum of events as
the criterion A. ICD-10 included, in the chapter
of Stress-Related Disorders, the adjustment dis-
order and two unspecified diagnoses following
traumatic events, including distressing symptoms
after stress that does not fulfil criteria for PTSD
[11]. Meanwhile, the chapter of Trauma and
Stressor-Related Disorders in DSM-5 includes
only adjustment disorder, and some others only
related to children.

This chapter will follow the DSM-5 launched
in 2013 and it will focus on ASD and PTSD [12].

The symptoms of ASD are the same as PTSD;
during the acute phase, dissociative symptoms
are very frequent. ASD is diagnosed if the fol-
lowing symptoms are present after 3 days and
during 1 month after the traumatic event. After
this period, if symptoms persist, a diagnosis of
PTSD is given [13].

Besides criterion A, at least nine symptoms
from the  following  four  categories
(B + C + D + E) are necessary to fulfil the diag-
nostic criteria:

Criterion B - Intrusions (at least one):
Repetitive distressing memories of the event;
nightmares related to the event; flashbacks,
sometimes during the episodes the person acts
like the event is occurring in the present moment.

Criterion C (at least one): Avoidance of thoughts,
situations, people, and places related to the
event.

Criterion D — Negative mood (at least two): Lost
of interest in daily activities; negative beliefs,
fear, guilty, shame; inability to experience
positive emotions; distorted cognitions; lack
of memory related to the event; numbness.

Criterion E — Arousal (at least two): Constant
state of alertness; increased startled response;
insomnia; impaired concentration; feelings of
irritability and anger; self-destructive
behavior.

Criterion F — Symptoms last more than 1 month.
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Criterion G — Distress and impaired functioning.
Criterion H — Not due to substance use, medical
condition, or other illnesses.

The next two specifications are also possible:

— Dissociative type: Depersonalization and
derealization in response to reminders of the
traumatic event

— Delayed symptomatology: Beginning of
symptoms after 6 months of the event

Physiopathology

There is much evidence of biological abnormali-
ties associated with PTSD. An imbalance
between the sympathetic and parasympathetic
branches of the nervous system (with increased
activity of the former and decreasing of the latter)
is probably much more a consequence than a risk
factor [14]. Alterations in HPA-axis function are
also described as a blunted rhythm and a failure
to produce extreme variation on HPA cycle [15].

The amygdala is a structure responsible for
acquisition and modulation of memories related
to fear. Amygdala activity is dependent on con-
current activation of glucocorticoids and adrener-
gic mechanisms [16]. Patients with PTSD have
increased amygdala activation.

The prefrontal cortex (PFC), an important
area responsible for executive functioning, work-
ing memory, attention, decision-making, plan-
ning, and organization, has reciprocal connections
with the amygdala. One hypothesis associated
with PTSD pathogenesis correlates an impaired
prefrontal cortex and a hyperactive amygdala to
an exaggerated emotional responsiveness.
Findings of a smaller volume and a decreased
activity of the PFC could be associated with
impaired fear extinction. Emotionally loaded
images probably are related with PFC-amygdala
dysfunction. Medial PFC takes a behavior and
neurochemical control over stressor. An imbal-
anced PFC-amygdala promotes more primitive
areas [17-20].

The hippocampus is another fundamental
structure in the brain associated with PTSD

pathogeneses; evidence strongly suggested that
its dysfunction is a risk factor for the develop-
ment of PTSD symptoms. The hippocampus is
correlated with intelligence quotient (IQ) and
coping skill. Alterations in this structure were
found in subjects who suffered from early trauma
[21-23]. Researchers hypothesized that PTSD
patients have an impaired ability to recognize
safe contexts and the impairment is associated
with smaller volume and decreased activity of the
hippocampus. Based on the present evidence, we
can say that the hippocampus is vulnerable to
stress and is implicated on traumatic memories.

Acute stress promoted by a highly violent
event can impair hippocampus functioning,
which is a fundamental structure to generate con-
textual memory from fear experiences.
Individuals with a preexisting impaired function-
ing of the hippocampus likely have difficulties in
creating contextual memories, which worsens
with acute stress events. Chronic stress, a charac-
teristic of PTSD patients, will promote more
damages to hippocampus plasticity and effi-
ciency perpetuating the impairment of fear con-
ditioning [24-27].

Translating all these biological findings to
clinical settings (from bench to bed), we can
interpret some clinical observations as a model
for a comprehensive neurophysiopathology of
psychiatric symptoms. Patients with PTSD are
not able to distinguish safe from dangerous con-
texts. Such impairment is related to a state of
hyper-arousal, probably related to a dysfunction
of the amygdala, and an imbalance of sympa-
thetic and parasympathetic nervous system, caus-
ing all stimuli to be considered threatening.
Traumatic memories that were not contextualized
invade the reality testing.

Impaired neurodevelopment process before
the traumatic event, decreased activity of the pre-
frontal cortex, hyperactivity of the hippocampus,
and hyperactivity of the HPA axis may play a role
in the physio-pathogenesis of this disorder.

Women have two times more risk of develop-
ing PTSD compared to men, having also more
intense intrusive thoughts. The emotional memo-
ries are more severe if the traumatic event hap-
pened during the luteal phase. On the other hand,
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estradiol increases women’s ability to terminate
these emotional memories [28]. These results
suggest a hormonal factor behind the higher risk
for women to develop PTSD.

Most Frequent Types of Trauma
Related to PTSD in Women

As said before, women are more likely to develop
PTSD than men, and the most frequent events
reported in surveys to be related to the start of
symptomatology are sexual abuse (before the age
of 18) and intimate partner violence.
Epidemiological studies show that sexual abuse
is more frequent in girls than boys and, although
partner violence occurs in both directions, when
the man is the aggressor, the severity of physical
harm is worse, leading to life-threatening situa-
tions that can cause PTSD [29, 30].

One important risk factor for the development
of PTSD is maltreatment during childhood; mal-
treatment includes several types of abuse and
negligence. Women who suffered sexual abuse
during childhood have an increased risk of devel-
oping mental illness in adult life, including
depression, anxiety disorders, and PTSD [31].

Specifically related to PTSD and sexual
assault, Ullman and cols proposed that girls who
suffered sexual abuse have difficulty to discrimi-
nate threatening situations and repeatedly put
themselves in risk during adulthood. Very fre-
quently with young girls, the abuser is a person
living in intimate relation with the child (e.g.,
father, uncle, grandfather, neighbor) in a protec-
tor role, who, instead, becomes an aggressor.
Experiencing this type of dysfunctional attach-
ment style since childhood, the girl loses the abil-
ity to recognize intentions of other men and puts
herself at risk, becoming prone to sexual revic-
timization. Besides this misperception of the
environment, neurobiological changes in stress
response systems occur during this important
period of development, and the vulnerability to
develop PTSD is established [32, 33].

Rape is strongly related to the development of
PTSD; studies show rates around 40-50% of
women developing PTSD after sexual assault,

only comparable to rates of PTSD post combat
situations. Interpersonal violence, including inti-
mate partner violence, have higher conditional
risk for PTSD than non-intentional violence [34].

Ferrari and cols reported an increasing risk of
developing anxiety and PTSD symptoms as
severity of intimate violence increased. In the
studied sample of 260 women from the United
Kingdom, more than three quarters reported
PTSD symptoms above the clinical threshold
[35]. In South Africa, a sample of 511 women
had 11.6% PTSD diagnosis rates if exposed to
intimate violence [36]. In China, an evaluation of
1015 women showed that the ones who suffered
psychological or physical violence at home were
5.06 times more likely to have PTSD [37].

Given the fact that women usually look for
treatment in general practitioner’s services and/or
gynecological-related services, it is extremely
important that the professionals working at these
settings learn to recognize PTSD symptomatol-
ogy and refer these women to proper treatment.
Social assistance is necessary because they usu-
ally have difficulties leaving the aggressive envi-
ronment, an effect related to PTSD
symptomatology.

Traumas Specifically Related
to PTSD in Women

Breast Cancer

Since life-threatening illness was included as
potentially traumatic event in DSM-IV, a grow-
ing body of research has investigated cancer-
related PTSD, predominantly in breast cancer
(BC) populations. Patients with cancer are
exposed to aversive and potentially traumatic
events such as surgical treatments, side effects
of chemotherapy, and recurrence. Some sus-
ceptible subjects develop PTSD. PTSD in
patients with BC is primarily linked to cancer
diagnosis. Chemotherapy and mastectomy
were not found to significantly contribute to
PTSD symptoms. Comorbidity with anxiety
and depression symptoms may hamper diagno-
sis of this disorder. Receiving a breast cancer
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diagnosis can be a significantly traumatic expe-
rience, and many women experience persistent
cancer-related posttraumatic stress symptoms:
PTSS. The literature shows considerable
between-study variation in the prevalence of
PTSS. Predictors of severe PTSS are related to
low social status, previous physical and mental
illness, axillary lymph node involvement, and
reduced physical functioning. In studies that
used clinical interviews based on DSM-IV cri-
teria, rates of PTSD related to BC varied
between 2.4% and 6% [38, 39].

PTSS were prevalent in a sample of Brazilian
women recently diagnosed with breast cancer. A
total of 81% of women presented at least one
symptom, 17.9% were diagnosed with PTSD,
and 24.5% with subsyndromal PTSD. We identi-
fied high comorbidity among PTSD, anxiety, and
depression. Scores on domains of the quality of
life scale were significantly lower in women with
PTSD and subsyndromal PTSD [40].

The concept of traumatic response to stress
may prove a useful and precise basis for the
assessment of the psychic responses of women
with breast cancer by healthcare teams.
Distress and other diffuse psychological phe-
nomena that do not meet threshold for a diag-
nosis may be viewed within a spectrum of
posttraumatic stress responses, presumably as
subsyndromal PTSD or PTSD-like symptoms.
Indeed, arguments have been advanced that
symptoms of anxiety and depression among
patients with cancer should be viewed as post-
traumatic stress responses.

Traumatic Delivery

There is increasing recognition by clinicians and
researchers that a proportion of women may be
traumatized by giving birth — some of them
severely enough to develop PTSD as a result.
Traumatic delivery is defined when, during labor
or delivery, the mother presents intense fear of
her own death or that of her child, besides feel-
ings of impotence, helplessness, and horror.
Traumatic delivery is associated with painful
delivery, emergency obstetric procedures, and

inadequate care during labor [41]. The study of
postnatal PTSD is still in its early stages, and
there are conceptual issues that need to be taken
into consideration when looking at research evi-
dence. For example, labeling traumatic responses
to birth as “posttraumatic stress disorder”
assumes some equivalence between childbirth
and other traumatic stressors, such as rape or
natural disasters. However, delivery differs from
other traumatic events in that it is predictable and
can be a positive experience for many women.
Even when experiencing a traumatic delivery, a
woman may see her baby as a positive outcome
that makes the experience “worth it.” Some
authors have been proposed for postnatal PTSD
other criteria, as partus stress reaction or postna-
tal stress disorder [42].

Approximately one third of women appraise
childbirth as traumatic. However, only 10% have
a severe traumatic stress response in the initial
weeks after birth, and this reduces to 2.4% at
6 months. Finally, the prevalence of postpartum
PTSD has been estimated between 1.3% and
5.9%. However, the research was mostly cross-
sectional clouding the conclusion of whether
women with postnatal PTSD also had PTSD
before delivery. It is possible that the proportion
of women with postnatal PTSD includes women
with either ongoing PTSD (where delivery exac-
erbates symptoms from previous event or trans-
fers the focus of symptoms onto birth) or
recurrent PTSD (where delivery reactivates
symptoms that were previously resolved).
Women who presented dissociative symptoms or
negative emotions during delivery or a history of
traumatic events, depression in pregnancy, poor
social support, and a perception of a staff less
supportive proved more vulnerable to postpartum
PTSD [42]. The limited research available sug-
gests that a history of psychiatric problems, mode
of delivery, and low support during labor put
women at increased risk of postnatal PTSD,
though a simple relationship between mode of
delivery and traumatic stress responses is
unlikely. Health teams charged with caring for
women during the peripartum period should be
aware of this condition to allow identification and
prevention [41].
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Treatment

Treatment of PTSD and ASD has been pro-
foundly researched and developed over the past
two decades. There are several practical guide-
lines for clinicians, but overall the efficacy of
proposed interventions is still limited. There are a
few discrepancies among evidence-based publi-
cations, but, overall, psychotherapy is the modal-
ity of treatment that yields the best results and
shows greater tolerability. Nevertheless, the lack
of head-to-head comparison studies between psy-
chotherapy and pharmacology makes it hard to
stratify treatment types [43]. In addition, patient
preference, response to prior treatments, comor-
bidities, availability of different modalities, and
clinical judgment are important issues to be taken
into account when planning treatment.

Trauma-focused cognitive behavioral therapy
receives the strongest recommendation. Therapies
that include either exposure or cognitive restruc-
turing, such as prolonged exposure, cognitive
therapy, cognitive-processing therapy, and stress-
inoculation therapy (a combination of techniques
used to strengthen the coping skills of PTSD
patients), show solid evidence of efficacy, as well
as eye movement desensitization and reprocess-
ing (EMDR) [44, 45]. Other psychotherapies that
do not use exposure have been developed to ful-
fill the need of patients who either do not improve
with or do not tolerate exposure treatment.
Interpersonal psychotherapy is already well
established for the treatment of depression and
has been adapted for the treatment of PTSD,
showing similar response rates and lower attri-
tion when compared to exposure [46].

When pharmacological options are consid-
ered, antidepressants are first-line agents, partic-
ularly sertraline, paroxetine, fluoxetine, and
venlafaxine. Second-line recommendations are
phenelzine, nefazodone (not commercialized in
many countries due to liver toxicity), or imipra-
mine [44]. There is some evidence to recommend
mirtazapine and tricyclic antidepressants; the
evidence is mixed for anticonvulsants, and ben-
zodiazepines are contraindicated for the treat-
ment of PTSD [47]. A recent review found
evidence supporting the use of fluoxetine, sertra-

line, paroxetine, and mirtazapine; imipramine
also showed large effect sizes, but the higher
dropout rates might be related to worst tolerabil-
ity [48]. Effective daily dosage of antidepressants
has been in the same range as those used for
depression. PTSD symptomatology scores usu-
ally start to decline in 2—4 weeks after beginning
of treatment, and full response is seen in up to
12 weeks, but only 30% achieve remission [45].
Atypical antipsychotics, particularly risperidone,
showed some efficacy in treating female patients
with PSTD than males, but the evidence is pre-
liminary [49]. This class of drugs might be more
useful for patients with severe dissociation or
psychotic symptoms related to PTSD, as an aug-
mentation strategy, or when comorbidities such
as bipolar disorder are present. The alfa-1-
adrenergic agonist prazosin has shown efficacy
for the treatment of sleep disturbances in PTSD,
particularly nightmares [50]. Overall, the limited
efficacy and side effects, plus risk of relapse after
discontinuation, make specific psychotherapies
the treatment of choice when available.

Trauma and stressor-related disorders display
a unique opportunity for prevention, since we can
readily identify victims of traumatic events that
might lead the disorders before their onset.
Trauma-focused psychotherapy for prevention of
PTSD has been recommended for patients with
ASD, with either a component of exposure or
cognitive restructuring [44]. An intervention
review from Cochrane Library shows that hydro-
cortisone might be an option for the prevention of
PTSD after exposure to a traumatic event and
might reduce symptoms once PTSD is already
established as well [51]. A few strategies that
were frequently used after acute trauma are now
not recommended: psychological debriefing
immediately after an exposure to a traumatic
event has been proved not useful and possibly
harmful to the victim [52]. Use of benzodiaze-
pines after exposure to traumatic events might
increase the risk of developing PTSD; therefore it
should be avoided — nevertheless, this is still a
common practice in emergency settings [53].

There is little information on gender differ-
ences regarding treatment response. The course
of illness in women tends to be longer, and
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chronicity might imply in more aggressive treat-
ment needs [54]. Non-pharmacologic interven-
tions seem to be effective regardless of gender,
but some particularities might be present. One
study found that, after a 6-month follow-up, men
submitted to exposure therapy alone presented
reduced maintenance of improvement compared
with women treated by the same method or com-
pared with men submitted to exposure therapy
combined with cognitive restructuring [55]. They
hypothesized that men needed the cognitive
restructuring aspect of therapy to reduce dys-
functional cognitions, whereas women were able
to do so with exposure alone, possibly because of
a greater capacity to retain and process
emotions.

There is some evidence that women might
respond better to serotonergic agents, particu-
larly when pre-menopausal [54]. It is also impor-
tant to consider hormonal fluctuations and use of
hormonal contraceptives when medication is
used in women, as well as gender-related meta-
bolic changes in the cytochrome P450 enzymes,
altering plasma concentrations. Pregnancy and
lactation in particular pose challenge for pharma-
cological treatment, and psychotherapy is the
modality of choice. When medication is neces-
sary, SSRIs are preferred — fluoxetine seems to be
the drug with more evidence of safety. There is
controversial evidence on the link of paroxetine
and cardiac defects. All psychotropic medica-
tions enter breast milk, and among the SSRIs the
ones that appear to be safer during breastfeeding
are sertraline, paroxetine, and fluvoxamine.
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Sexual Dysfunctions and Gender
Dysphoria in Women

Carmita H. N. Abdo

Female Sexual Dysfunction
Introduction

The human sexual response is a complex—and as
yet not fully understood—process that involves
the interaction of physiological, psychosocial,
emotional, and cognitive factors. These factors
can vary between individuals and even within the
same individual depending on the time, setting,
circumstances, and cultures [1-3].

Different models have been used to describe the
human sexual response cycle. Masters and Johnson
introduced a model of the sexual response cycle,
unified for both men and women, defined as the lin-
ear progression of four physiologic phases, includ-
ing excitement, plateau, orgasm, and resolution [4].
In the 1970s, Kaplan modified this to a three-phase
model (desire, arousal, and orgasm) [5]. In both of
these genitally focused models, orgasm was consid-
ered essential for sexual fulfillment, and the impor-
tance of intimacy and the emotional aspects of
sexuality were not addressed [6].

In the 2000s, Basson [7] drastically modified
this linear model of female sexual response. She
proposed a circular model incorporating sexual
stimuli, emotional intimacy, and relationship sat-
isfaction. This model also emphasizes the impor-

C. H. N. Abdo (P)
Department of Psychiatry, University of Sdo Paulo,
School of Medicine, Sdo Paulo, Brazil

© Springer Nature Switzerland AG 2020

tance of emotional satisfaction during sexual
activity and recognizes that female sexual func-
tioning is more complex and is less linear than
male sexual functioning [7].

Definition and Classification

Sexual dysfunctions are a heterogeneous group
of disorders that are typically characterized by a
clinically significant disturbance in a person’s
ability to respond sexually or to experience sex-
ual pleasure [3]. In addition, persistent and dis-
tressing change in any of the stages of the sexual
response cycle results in sexual dysfunction [8].

Female sexual dysfunction is a multifactorial
problem that has detrimental effects on the qual-
ity of life of women and has negative impacts on
psychological, interpersonal, and intrapersonal
aspects [9].

Table 1 summarizes the -classification of
female sexual dysfunction adopted by Diagnostic
and Statistical Manual of Mental Disorders
(DSM-5) [3].

It was recently published 11th edition of the
International Classification of Diseases (ICD-11)
[10], including sexual dysfunctions in Chap. 6
Mental, Behavioral or Neurodevelopmental
Disorders. In this edition sexual dysfunctions are
defined as “syndromes that comprise the various
ways in which adult people may have difficulty
experiencing personally satisfying, non-coercive
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Table 1 Classification of female sexual dysfunction  gexual activities. In order to be considered a sexual
according to the DSM-5 3] dysfunction, the dysfunction must: (1) occur fre-
quently, although it may be absent on some occa-
) R — sions; (2) have been present for at least several
302.76 Genito-pelvic pain/penetration disorder ths: and (3) b iated with clinically si
302.79 Other specified sexual dysfunctions mon 5 afn ( © associate V.VI C tically sig-
302.70 Unspecified sexual dysfunction nificant distress.” The new classification of female
Substance/medication-induced sexual dysfunction sexual dysfunctions is shown in Table 2 [10].

302.72 Female sexual interest/arousal disorder
302.73 Female orgasmic disorder

Table 2 Classification of female sexual dysfunctions according to the ICD-11 [10]

Sexual dysfunctions

HAOO Hypoactive sexual desire dysfunction
HAO00.0 Hypoactive sexual desire dysfunction, lifelong, generalized
HAO00.1 Hypoactive sexual desire dysfunction, lifelong, situational
HAO00.2 Hypoactive sexual desire dysfunction, acquired, generalized
HAO00.3 Hypoactive sexual desire dysfunction, acquired, situational
HAO00.Z Hypoactive sexual desire dysfunction, unspecified

HAOI Sexual arousal dysfunctions
HAO01.0 Female sexual arousal dysfunction
HAO1.00 Female sexual arousal dysfunction, lifelong, generalized
HAO1.01 Female sexual arousal dysfunction, lifelong, situational
HAO01.02 Female sexual arousal dysfunction, acquired, generalized
HAO01.03 Female sexual arousal dysfunction, acquired, situational
HAO01.0Z Female sexual arousal dysfunction, unspecified
HAOL.Y Other specified sexual arousal dysfunctions
HAO1.Z Sexual arousal dysfunctions,
unspecified

HAO02 Orgasmic dysfunctions
HA02.0 Anorgasmia
HAO02.Y Other specified orgasmic dysfunctions
HA02.Z Orgasmic dysfunctions, unspecified

GC42 Sexual dysfunction associated with pelvic organ prolapse

HAOY Other specified sexual dysfunctions

HAOZ Sexual dysfunctions, unspecified

Sexual pain disorders

HA20 Sexual pain-penetration disorder
HA20.0 Sexual pain-penetration disorder, lifelong, generalized
HA20.1 Sexual pain-penetration disorder, lifelong, situational
HA20.2 Sexual pain-penetration disorder, acquired, generalized
HA20.3 Sexual pain-penetration disorder, acquired, situational
HA20.Z Sexual pain-penetration disorder, unspecified

GA12 Dyspareunia
HA2Y Other specified sexual pain disorders
HA2Z Sexual pain disorders, unspecified

HA40 Etiological considerations in sexual dysfunctions and sexual pain disorders
HA40.0 Associated with a medical condition, injury, or the effects of surgery or radiation treatment
HA40.1 Associated with psychological or behavioral factors, including mental disorders
HA40.2 Associated with use of psychoactive substance or medication
HA40.3 Associated with lack of knowledge or experience
HA40.4 Associated with relationship factors
HA40.5 Associated with cultural factors
HA40.Y Other specified etiological considerations in sexual dysfunctions and sexual pain disorders
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Etiology

Multiple factors must be taken into consideration
when attempting to identify a causative agent for
sexual dysfunction. Medical and surgical condi-
tions with the potential to cause sexual dysfunc-
tion can range from anatomic processes to pelvic
floor disorders, lower urinary tract problems,
metabolic disorders (diabetes), cardiovascular
problems, inflammatory diseases, neurologic
conditions, and gynecological cancer. Moreover,
there are a multitude of secondary problems that
can lead to sexual dysfunction, such as hormonal
imbalance, childbirth, breastfeeding, and meno-
pause [11, 12].

Psychiatric disorders, such as depression and
anxiety, are also possible causes, as are associ-
ated treatments/medications, such as antidepres-
sants, antipsychotics, and hormonal methods of
contraception [13, 14].

Other factors include previous history of sex-
ual abuse, negative attitudes toward sex, body
image issues, type of sexual practices, loss of
intimacy, and conflicted relationship [11].

Table 3 summarizes the main psychiatric fac-
tors associated with female sexual dysfunction.

In many cases of female sexual dysfunction, it
is not possible to recognize the precise pathogen-
esis of the dysfunction since there may be an inter-
play among psychological, interpersonal, and
organic factors [15]. In addition, some of the disor-
ders of female sexual functioning overlap [16]. By
way of illustration, vulvovaginal atrophy may be
associated with dryness and dyspareunia at meno-
pause, and this sexual pain affects other domains
of the sexual response (desire, arousal, orgasm)
and the frequency of sexual activity [17].

The partner’s role as a precipitating or main-
taining factor of female sexual dysfunction has
been overshadowed by focusing on individual
medical, psychological, or interpersonal factors
of sexual function. There is a dynamic and recip-
rocal relationship of one partner’s sexual func-
tion, sexual satisfaction, and physical and mental
health to the other partner’s sexual health and
satisfaction [18].

Table 3 Psychiatric factors affecting sexual function of
women

Psychiatric disorders
Depression
Anxiety
Bipolar affective disorder
Obsessive-compulsive disorder
Schizophrenia
Eating disorders
Personality disorders
Other psychiatric conditions
Lifestyle
Alcohol consumption
Smoking
Lack of physical activity
Drug abuse
Other factors
Sexual abuse
Use of medications that interfere with sexual
function
Negative sexual attitude
Negative body image
Sex practice (penile-vaginal intercourse, anal sex,
oral sex, and masturbation)
Domestic violence
Loss of intimacy
Conflicted relationship

Adapted from Khajehei et al. [11], Basson and Schultz
[12], Graziottin et al. [13], and Labbate [14]

Epidemiology

The available data of incidence and prevalence of
female sexual dysfunction is scarce. These data
also differ considerably because of variations in
the definitions of sexual dysfunction, different
diagnostic tools used, methods of data collection,
criteria for composition of sample populations,
and influence of cultural factors [19]. Added to
this if that there is no presence of personal dis-
tress due to sexual difficulty does not consider
“real” sexual dysfunction [3]. Therefore, the inci-
dence of female sexual dysfunction has been esti-
mated to range from 25.8% to 91.0% depending
on the source [19].

A 5-year incidence of 40% of sexual dysfunction
in women was found in a Swedish study from the
1990s [20]. One study from the United Kingdom
found that 5.8% of women reported symptoms of
sexual dysfunction and 15.5% reported lifelong
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sexual dysfunction. Hypoactive sexual desire disor-
der was the most prevalent recent and lifelong sex-
ual complaint. The generalizability of this study is
limited (sample of volunteers and the response rate
was 50%) [21]. In an Australian study, 36% of
women reported at least one new sexual disorder
during the previous 12 months. Lacking interest in
having sex had the highest incidence, followed by
taking too long to orgasm. Women between 20 and
30 years were just as likely as older women to
develop two new sexual disorders in the 12-month
study period, namely, lack of interest in having sex
and not finding sexual pleasurable [22]. Dyspareunia
due to lack of lubrication was reported by 5-25% of
younger women with marked cultural differences
leading to resulting sexual distress [23]. Lack of
orgasm despite high arousal is of uncertain
prevalence because studies generally include
women with low arousal alongside their lack of
orgasm [24].

A decrease in sexual activity during preg-
nancy [25], especially during the third trimester,
and postpartum [26] is due to many psychologi-
cal and physiological factors and is logical and
not indicative of ongoing sexual disorders [25].

The Brazilian Sexual Life Study (BSLS)
showed that, on average, 26.6% of the women
complain of difficulty in arousal, 26.2% report
anorgasmia, 17.8% have pain at sexual inter-
course [27], and 9.5% have hypoactive sexual
desire, and these prevalence vary according to age
[28]. The difficulty of arousal, for example, occurs
in 28.0% of women between 18 and 25 years old,
compared to 38.1% of Brazilian women over
60 years of age and 24.4% of those between 41
and 50 years [27]. These rates coincide with those
of population studies in other countries [29, 30].
This study did not access personal distress related
to sexual difficulty and therefore is not necessar-
ily sexual dysfunction [27].

A large-scale study of American women aged
18-102 years (mean 49 years) found that preva-
lence of any sexual problem was 44.2% (hypo-
active  desire disorder, 38.7%; arousal
difficulties, 26.1%; and anorgasmia, 20.5%),
whereas sexually related personal distress was
observed in only 22.8% of respondents. There is
a sharp age-dependent increase in the preva-

lence of all three sexual problems, with only
27.2% of women aged 18-44 years reporting
any of the three problems, compared with 44.6%
of women aged 45-64 years and 80.1% of
elderly women (65 years or older). In contrast,
sexually related personal distress are lowest in
elderly women (12.6%), compared with 25.5%
and 24.4% of middle-aged and younger women,
respectively [31].

It is fair to say that most female sexual dys-
function increases with age. Across a variety of
assessment methods, the prevalence of wom-
en’s sexual disorders regardless of age is on the
order of 40-50% [32]. In the same direction,
postmenopausal vaginal dryness and associ-
ated dyspareunia was found to affect some
15-30% of women with marked cultural differ-
ences to the extent that this leads to bother-
some sexual difficulties [23]. On the other
hand, there are postmenopausal women who
maintain sexual satisfaction, in spite of a
decline in sexual function and activity, because
of the protective psychosocial factors associ-
ated with being in a long-term very satisfied
relationship [17].

Clinical Presentation and Diagnosis

There are three main criteria for diagnosing a
female sexual dysfunction: symptoms need to
have persisted for a minimum of 6 months, be
experienced in all or almost all (75-100%) sexual
encounters or have been persistent/recurrent, and
have caused clinically significant distress [3].
Table 4 illustrates the symptoms that should be
observed to make the diagnosis of sexual dys-
function according to DSM-5.

For each sexual dysfunction, one should spec-
ify whether the dysfunction is lifelong (the dis-
turbance has been present since the individual
became sexually active) or acquired (the distur-
bance began after a period of relatively normal
sexual function); generalized (not limited to cer-
tain types of stimulation, situations, or partners)
or situational (occurs only with certain types of
stimulation, situations, or partners); and mild,
moderate, or severe in distress over symptoms in
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Table 4 Diagnostic criteria for female sexual dysfunc-
tion according to DSM-5 [3]

Female sexual interest/arousal disorder

Lack of sexual interest/arousal for a minimum duration
of 6 months as manifested by at least three of the
following indicators:

1. Absent/reduced frequency or intensity of interest
in sexual activity

2. Absent/reduced frequency or intensity of sexual/
erotic thoughts or fantasies

3. Absence or reduced frequency of initiation of
sexual activity and is typically unreceptive to a
partner’s attempts to initiate

4. Absent/reduced frequency or intensity of sexual
excitement/pleasure during sexual activity on all or
almost all (approximately 75%) sexual encounters

5. Sexual interest/arousal is absent or infrequently
elicited by any internal or external sexual/erotic
cues (e.g., written, verbal, visual, etc.)

6. Absent/reduced frequency or intensity of genital
and/or nongenital sensations during sexual activity
on all or almost all (approximately 75%) sexual
encounters

Female orgasmic disorder

At least one of the two following symptoms where the
symptom(s) must have been present for a minimum
duration of approximately 6 months and be experienced
on all or almost all (approximately 75%) occasions of
sexual activity:

1. Marked delay in, marked infrequency, or absence
of, orgasm

2. Markedly reduced intensity of orgasmic sensation

Genito-pelvic pain/penetration disorder

Persistent or recurrent difficulties for a minimum
duration of approximately 6 months with one or more
of the following:

1. Marked difficulty having vaginal intercourse/
penetration

2. Marked vulvovaginal or pelvic pain during vaginal
intercourse/penetration attempts

3. Marked fear or anxiety either about vulvovaginal
or pelvic pain on vaginal penetration

4. Marked tensing or tightening of the pelvic floor
muscles during attempted vaginal penetration

criterion A (a description of the distinguishing
features of the dysfunction) [3].

In addition to the specific criteria for each
sexual dysfunction, DSM-5 also contemplates
five associated factors for the diagnostic formula-
tion: (1) partner factors (e.g., partner sexual prob-
lem; partner health status); (2) relationship
factors (e.g., poor communication, discrepancies
in desire for sexual activity); (3) individual vul-
nerability factors (e.g., poor body image; history

of sexual or emotional abuse), psychiatric comor-
bidity (e.g., depression; anxiety), or stressors
(e.g., job loss; bereavement); (4) cultural or reli-
gious factors (e.g., inhibitions related to prohibi-
tions against sexual activity or pleasure; attitudes
toward sexuality); and (5) medical factors rele-
vant to prognosis, course, or treatment [3].

Obtaining Sexual, Health,

and Psychosexual History for Diagnosis
The sexual history should include medical, sex-
ual, reproductive, psychiatric, use of medicines,
surgical, and social information [33]. Important
content would include a past medical history,
current health status, reproductive history, endo-
crine profile, and psychiatric condition [34].

Validated questionnaires play an important
role in the diagnosis and treatment of female sex-
ual dysfunctions. They are used to (1) identify/
diagnose women with a specific dysfunction, (2)
assess the severity of the dysfunction, (3) assess
the distress caused by the dysfunction, (4) evalu-
ate the impact of the dysfunction on the women’s
quality of life (e.g., sexual confidence, relation-
ship satisfaction, mood), (5) examine the impact
of the dysfunction on the partner quality of life,
and (6) measure improvement or satisfaction
with treatment [33, 34].

There are several instruments with good reli-
ability and specificity: Female Sexual Function
Index (FSFI) [35], Changes in Sexual Functioning
Questionnaire — Female (CSFQ-F) [36], Arizona
Sexual Experience Scale (ASEX) [37], Female
Sexual Distress Scale-Revised (FSDS-R) [38],
Sexual Interest and Desire Inventory—Female
(SIDI-F) [39], and Female Sexual Quotient
(FSQ) [40]. As an illustrative example, the
description and questions of the Female Sexual
Quotient (FSQ), a measure of the sexual function
and dysfunction of the woman, developed by us,
are presented below.

The FSQ was elaborated and validated by
Abdo (2006) [40] and includes all questions
about desire and sexual interest (questions 1, 2,
and 8), foreplay (question 3), arousing of the
woman and sexual interaction with partner
(questions 4 and 5), comfort in sexual inter-
course (questions 6 and 7), and orgasm and sex-
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Table 5 Female Sexual Quotient (FSQ) [40]

Answer this questionnaire truthfully considering the last 6 months of your sex life by the following score:

0 = never
1 =rarely
2 = sometimes
3 = near than 50% of the times
4 = the majority of the time
5 = always
. Do you often think spontaneously in the sex

—_

or remember in the sex or imagine yourself doingsex?

()0 ()1 ()2 ()3 ()4 (G

2. Does your interest in sex is enough for you to participate in sexual intercourse with will?

()0 ()1 ()2 ()3 ()4 ()5

3. Do the preliminaries (caresses, kisses, hugs, cuddles, etc.) stimulate further relationship?

()0 ()1 ()2 ()3 ()4 ()5

4. Do you often get lubricated (wet) during sexual intercourse?

()0 ()1 ()2 ()3 ()4 (G

5. During the sexual intercourse, as the excitement of your partner increases, do you also feel more stimulated for
sex?

()0 ()1 ()2 ()3 ()4 (G

6. During the intercourse, do you relax the vagina enough to facilitate penetration of the penis?

()0 ()1 ()2 ()3 ()4 (G

7. Do you often feel pain during sexual intercourse when the penis penetrates your vagina?

()0 ()1 ()2 ()3 ()4 ()5

8. Can you get involved without being distracted (without losing concentration) during intercourse?

()0 ()1 ()2 ()3 ()4 (G

9. Can you reach orgasm (maximum pleasure) in sexual relations that you get?

(XY ()1 ()2 ()3 ()4 (G

10. Do the degree of satisfaction that you get from intercourse give you desire to have sex at other times, on other
days?

()0 ()1 ()2 ()3 ()4 (G

Sexual performance score

0-20 points — null to poor

22-40 points — poor to unfavorable
42-60 points — unfavorable to regular
62-80 points — regular to good
82-100 points — good to excellent

ual satisfaction (questions 9 and 10). It consists
of 10 questions with answers ranging from 0
(never) to 5 (always). Score <2 in single ques-
tion suggests dysfunction in respective sexual
domain (Table 5). Higher total score indicates a
better performance/sexual satisfaction. A cutoff
of 60 was established as a way of screening for
female sexual dysfunction; therefore, scores
>62 indicate better sexual function. The FSQ
score is obtained by the sum of 10 questions
multiplied by 2 to obtain the weight average of
100. In question 7 for the FSQ, the score was
already fixed, i.e., 5. The score was calculated
as follows: 5 minus the value given by the
patient. In the FSQ , the following reference
ranges and respective interpretative comments

were observed: 0-20 points, null to poor; 22-40
points, poor to unfavorable; 42—-60 points, unfa-
vorable to regular; 62-80 points, regular to
good; and 82-100 points, good to excellent.
This instrument has a high internal consistency
(Cronbach’s alpha 0.98) [40].

A patient’s history and questionnaires may not
be sufficient to assess sexual function, and labo-
ratory and imaging investigations are dictated by
the woman’s medical history and physical exami-
nation findings. These tests can assess or identify
specific etiologies or assess the role of comorbid
conditions. Referral to a specialist in sexual med-
icine may be considered if a more specialized
physical examination, testing, or treatment is
needed [41].
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Female Sexual Dysfunction

and Psychiatric Disorders

Depressive symptoms are strongly associated
with sexual dysfunction and dissatisfaction, and
screening for depression has been recommended
in women with sexual dysfunction and chronic
illness [42, 43]. Conversely, depressed patients
should be screened for sexual dysfunction [44].

A recent systematic review and meta-analysis
confirms for the first time a bidirectional associa-
tion between sexual dysfunction and depression.
The existing literature is sufficient and shows that
depression predicts sexual dysfunction and, con-
versely, sexual dysfunction predicts depression.
Etiological mechanisms for the apparent bidirec-
tional association are unclear and likely complex
given the heterogeneous nature of depression and
sexual function domains, their overlapping nosol-
ogy, and potential mediating and/or confounding
effect of comorbid diseases [44].

A large body of research has shown that sever-
ity of sexual dysfunction corresponds to the over-
all severity of the mood disorder [45] and that
depression can have a scarring effect on female
sexual functioning even after remission of affec-
tive symptoms [46].

Depression diminishes sexual incentives and
reduces emotional intimacy that is a major sexual
incentive for women. Sexual information process-
ing in the brain is severely compromised by non-
erotic thoughts and emotions and poor
concentration leading to minimal arousal and no
triggered desire [24]. Studies which control for
current mood (as well as for medications, marital
state, and substance abuse) confirm a history of
recurrent depression to be associated with reduced
sexual arousal and reduced sexual pleasure [42].

Negative mood (even in the absence of a
clinical depression) has been found to impair
sexual function [47], while negative or positive
sexual experiences were found to modulate
mood the day after the sexual encounter [48,
49]. Chronic dyspareunia is three times more
common in women with a premorbid diagnosis
of depression [50]. The anhedonia of depres-
sion has been shown to be associated with inhi-
bition of desire and response as well as with
the risk of sexual pain [51].

Studies show that anxiety disorders are risk
factors for low sexual desire and arousal [52-56],
orgasmic difficulties [57], and dyspareunia [50].
Both sexual and nonsexual worries can be strong
distractors when women with anxiety disorders
are attempting to be sexual, inhibiting their
arousal [58].

“Anxious arousal” has been shown to be linked
to women’s reduced subjective arousal, impaired
lubrication, and sexual pain [48]. Internal stressors
may modulate pain circuitry and be involved in cen-
tral sensitization of the nervous system [59].
Damage to self-image and sexual self-confidence
and the increased burden of guilt and responsibility
for deterioration of relationships from the inability
to have penetrative sex only add to the woman’s
stress and maintain the vicious cycle [60—62]. Some
personality traits also appear to be risk factors to
female sexual dysfunction. These include fear of
negative evaluation by others, introversion, not
being open to new experiences, emotional instabil-
ity, hypervigilance to pain (significantly correlated
with pain intensity during intercourse), and utiliza-
tion of negative coping strategies [63, 64].

Comparative studies show that obsessive-
compulsive disorder is more detrimental to sex-
ual function than social anxiety or generalized
anxiety disorder [54, 65].

A variety of sexual dysfunctions, including
impaired arousal, delayed or absent orgasm, low
frequency of sexual activity, and decreased sexual
satisfaction, are present in women with psychotic
illness [66—68]. Effects of antipsychotic medica-
tions, positive and negative symptoms of psychosis,
stigmatization, sexual trauma, somatic concerns,
institutionalization, and interpersonal difficulties
also contribute to sexual dysfunctions [69].

The potential link between sexual dysfunction
and sexual trauma in women with psychotic ill-
ness needs more studies. Childhood sexual abuse
and intimate partner violence are more likely in
women with psychotic illness than in general
population [70, 71].

Women with bipolar disorder have casual
partners, engage in nonmonogamous sexual part-
nerships, and had sex with partners with unknown
HIV condition more frequently than healthy
women [72].
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Table 6 Drugs, mechanisms of action, and risk of antidepressant-induced sexual dysfunction

Drug Mechanisms of action RAISD
SSRIs [73] Block 5-HT reuptake High
SNRIs [74] Block 5-HT reuptake, Medium
noradrenergic
MAOIs [75] Dopaminergic, Medium
noradrenergic but
serotoninergic
Quetiapine Antagonizes Dy, D,, 5-HT,, Medium
[76] 5-HT A
Mirtazapine Noradrenergic, Low
[77] serotoninergic but blocks
5-HT,, dopaminergic
Bupropion Dopaminergic, Very low
[78] noradrenergic
Trazodone 5-HT,,/5-HT,c antagonism, Very low
[79] weakly blocks 5-HT
reuptake
Moclobemide Reversible MAOI Very low
[80]
Vilazodone Combined SSRI and HT;,  Negligible
[81] partial agonist
Vortioxetine Inhibits serotonin Negligible
[82] transporter, agonist 5-HT 4.
multimodal
Aripiprazole  Partial agonist D,, 5-HT;,,  Negligible
[83] antagonist 5-HT,,, spares
prolactin
Lithium [84]  Unclear Medium

Comments

Risk similar (meta-analyses)

Comparative studies of SSRIs have not consistently
shown any statistical difference in their potential to cause
sexual side 