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1. Abstract
Introduction and purpose: During pregnancy, the physiology of the mother's organism
undergoes many changes, and this also applies to the sphere of mental health. Difficulties in
adapting to the new situation, metabolic, genetic and environmental factors may predispose
expectant mothers to develop depression spectrum disorders. The purpose of this study is,
based on the available data, to summarize the consequences of maternal depressive disorder
development during pregnancy and postpartum.
Brief description of the state of knowledge: The development of mental disorders by a
pregnant woman has a documented negative impact on the course of pregnancy and on the
maturation of the fetus. The consequences of excessive stress, anxiety and depression during
pregnancy include, among others, an increased risk of premature birth, abnormalities in the
development of the nervous system of the fetus, and difficulties in acquiring speech skills in
the future life. In mothers, perinatal depression increases the risk of severe psychosis or
substance abuse such as alcohol and drugs.
Conclusions: A number of serious complications, both for a woman and a child, related to the
occurrence of mental disorders during pregnancy, prompts to focus on the problem of
appropriate care for future mothers, not only in physical terms. An important issue is the
standardization of diagnostic procedures and the dissemination of screening tests for
maternity depression.
Key words: pregnancy; maternity depression; postpartum depression

2. Introduction and purpose
Major depressive disorder (MDD) is characterized mainly by depressive mood and
anhedonia, which is described as impaired ability to feel pleasure.1 These symptoms may
occur alone or in combination. Other possible accompanying conditions include for example
chronic fatigue, insomnia or decreased interest in being active in life2 It is estimated that
women are approximately twice as likely to develop MDD symptoms in their lifetime as
men.1 The aim of the study is to present the impact of depression in mothers on the mental
and physical health of children and to describe the issues related to the diagnosis of this
disease. To achieve this objective Pubmed database was searched using words such as
perinatal depression, postpartum depression, pregnancy.
2.1. Epidemiology
Pregnancy may increase the risk of depressive episodes.3 It is estimated that the risk of
developing mental disorders at various stages of pregnancy is approximately 12.7%2 and
depends, inter alia, on the level of development of a given country4 or its culture.5 A metaanalysis by Woody et al. showed that women in low and middle income countries develop
perinatal depressive disorders more often than women who live in high income countries
(13.2%, 95% confidence interval [CI] 12.2-14.1 and respectively 11.4%, 95% CI 10.8-12.1).6
In developed countries, the prevalence of only MDD in pregnant women ranges from 1.0% to
5.6%. Taking into account the coexistence of major and minor depression, the incidence
ranges from 6.5% to 12.9%.7
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However, it is postulated that the results of the current analyzes may not fully reflect the scale
of the global problem of depression in women during and after pregnancy.4
2.2. Pathogenesis and risk factors
The cause of depressive disorders in women during pregnancy is multifactorial.
Considering the genetic background, the occurrence of perinatal depression (PND) may be
related, inter alia, to the polymorphism of the gene encoding the Brain Derived Neutrophic
Factor (BDNF). Another issue worth considering is the increased sensitivity to estrogen
signaling in women with postpartum depression (PDD), associated with the estrogen receptor
alpha gene (ESR1) polymorphism.8
Among the risk factors for PND, the strongest of these are depressive disorders in the
mother's history. About 90% of people who have ever had an episode of depression will
experience it again in the future.9 Other factors that influence the development of PND are,
among others, single motherhood, low income, age below 20 years, tobacco abuse,
insufficient support from the society or domestic violence.9
It has also been shown that pregnant women who suffer from obesity are more likely
to develop depressive symptoms both during pregnancy and in the postpartum period. Obesity
and depression are independent predictors of various health consequences for both mother and
child. It is postulated that the common occurrence of these two factors may exacerbate these
negative effects.10 It is speculated that a higher risk of developing depressive symptoms
during pregnancy and postpartum is influenced by lower maternal vitamin D levels.11,12
Studies have also found an association between the development of PDD and the use of
methyldopa, the drug of first choice in Pregnancy-induced hypertension (PIH).13
Depressive symptoms and anxiety occurring during pregnancy are, in turn, one of the
strongest risk factors for postpartum depression. Factors such as the socioeconomic status of
the family, physical violence and health complications related to the course of pregnancy and
childbirth are also important. The history of premenstrual dysphoric disorder (PMDD) and
mood disorders related to the use of oral contraceptives by a woman positively correlates with
the risk of PDD.14
2.3 Diagnosis
Major depressive disorder (MDD) can be defined as having a history of depressed
mood or decreased pleasure in the patient's history for at least 2 weeks, combined with at least
5 of the symptoms listed below.15 (Table 1)
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Table 1. DSM-5 Criteria for Major Depressive Episode
Significant fluctuation in body weight (more than 5% weight gain or loss in a month
without following a special diet)
Insomnia or hypersomnia
Psychomotor symptoms ( e.g., agitation, retardation)
Fatigue, loss of energy
Feelings of worthlessness, guilt or helplessness
Difficulties in coherent thinking and decision-making
Recurring thoughts of death, suicide

Perinatal depression (PND) is defined as an episode of minor or major depression with
onset during pregnancy or within the 12-month period postpartum.16 In 2000, the Diagnostic
and Statistical Manual of Mental Disorders - Fourth Edition (DSM-IV) specified the term
postpartum depression (PDD) as a disorder that occurs within 4 weeks after delivery.17 In
turn, in 2013, DSM-5 extended this time to 6 months after delivery, taking into account
clinical reports.15 In addition to taking into account the time frame of the occurrence of
symptoms, it is also important to properly classify them. During and after pregnancy, due to
changes in the physiology of the pregnant woman, including fluctuations in the hormonal
balance, future mothers manifest a number of symptoms that may be misinterpreted. These
women often suffer from mood swings, changes in appetite, less energy and sleep
disturbances.18 A particularly common Condition that requires differentiation from PND is socalled "postnatal blues" (also called "baby blues"16 or „maternity blues”).19 It is characterized
by mild mood swings and a transient nature. It usually occurs three to five days after giving
birth.20 Rezaie-Keikhai et. al, taking into account the results of 26 studies, estimated that the
prevalence of maternity blueas ranges from 13.7% to even 76.0% and depends on the country
income.19 In addition, a prospective study by Zanardo et al. Found an association between a
high Maternity Blues Scale (MBS) score and the Edinburgh Postnatal Depression Scale
(EPDS) score (r = 0.22, p <0.001).21 PND also requires differentiation with postpartum
psychosis, which is much rarer than maternity blues. Its prevalence ranges from about 0.1% to
0.5%.18 Symptoms associated with postpatrum psychosis include, among others, labile mood,
agitation, delusions, hallucinations, and loss of control that can lead to harm to both mother
and baby.22 Due to the difficulty in diagnosis and the lack of standardized screening tests in
the world it is Estimated that up to 50% of postnatal depression cases stay undiagnosed.4

3. Description of the state of knowledge
3.1. The impact of maternal depression on various aspects of child health
Depression that occurs during pregnancy, in addition to the obvious impact on the
mental health of the mother, also has a significant impact on the fetal development and later
functioning of the child.3,10,23
The fetuses of mothers who were depressed during pregnancy have weaker and slower
response to external stimuli, showing less pronounced changes in heart rate after stimulation
compared to control groups. At the same time, given the overall activity, the fetuses of
depressed mothers were hyperactive and alerted for a greater amount of time.3
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One of the most serious complications of PND is premature termination of pregnancy
and the often associated low birth weight. Kramer et. al. conducted an extensive prospective
study on a group of 5,337 women who were followed up around 24-26 weeks of pregnancy.
Depressive symptoms were investigated using the Centerfor Epidemiologic Studies
Depression (CES-D) Scale. Achieving a score of ≥16 was tantamount to assessing symptoms
as depressive. In addition to the scale of depressive disorders, there were also assessed
pregnancy-related anxiety, job-related stress, self-esteem and woman's perception of risk of
birth complications. Anxiety related to pregnancy was measured using the Likert 5-point
scale, which monitors how often a woman felt anxiety, worry, fear or panic about being
pregnant. Among the factors studied, depressive symptoms, anxiety caused by being pregnant
and perceiving the risk of perinatal complications as significant influenced spontaneous
preterm birth. Women who achieved the CES-D score ≥16 points showed a 40% higher risk
of preterm labor than women who scored ≤15 points (OR ¼ 1.4 [95% CI ¼ 1.01, 2.1]).24
Depressive disorders during pregnancy are also associated with changes in the central
nervous system (CNS) and include, among others, structural changes in the prefrontal cortex
and the amygdala. It is speculated that the mechanism responsible for the above-mentioned
changes may be hormonal changes in the mother's body during PND, in particular the
increased level of cortisol in the bloodstream.10 The placenta is a key barrier to the entry of
excess glucocorticosteroids into the fetus.25 The 11-beta-hydroxysteroid dehydrogenase type 2
(11β-HSD-2) enzyme converts the active form of cortisol into its passive form. However,
some studies show that the activity of this enzyme can be significantly lowered when the
mother suffers from depression or excessive stress.26,27 Glucocorticoid levels are closely
related to the activity of pro-inflammatory cytokines in the body, which may result in
neurodevelopmental consequences. This has a negative impact on the development of the
fetus and induces negative changes in the emotional and cognitive spheres later in life.28
Newborns born to mothers who exhibited depressive disorders during pregnancy
tended to present stressful behavior and crying more often compared to those born to healthy
mothers or mothers only with postpartum depression.29 A study by Ip et. al has shown that
PDD results in a weak emotional bond between the parent and the child, which is manifested,
for example, by reduced patience and tolerance towards the child.30 Mothers suffering from
depression are less likely to touch their children with tenderness and show a reduced
willingness to interact with the child, including on a smile or telling stories.31 It was also
shown there is a correlation between maternal depression during pregnancy and the quality of
mental health of the child, even after reaching maturity. People whose mothers have suffered
from maternal depression are 3 to 4 times more likely to experience psychosocial and
environmental problems in adulthood.10
A relationship is also seen in PND and the use of antidepressants with the occurrence
of autism spectrum disorders in children.14 Newborns from mothers who took selective
serotonin reuptake inhibitors (SSRI) for depression treatment during pregnancy have also
been shown to have a higher risk of developing persistent pulmonary hypertension of the
newborn (PPHN).14
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4. Summary
Maternity depression is still an important diagnostic challenge. Despite the knowledge
of many predisposing factors, many cases remain undiagnosed. It has serious consequences,
including premature birth, CNS development disorders, less intimate parent-child relationship
and predisposes to behavioral and cognitive disorders later in life. Research also indicates that
babies of mothers who suffered from depressive symptoms during pregnancy are at a higher
risk of developing depression in the future. The severe effects of maternity depression are
reason why it is worth investigating possible preventive measures.
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