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Summary

This review aims to sum up the current knowledge about biological factors of pregnancy-
related anxiety (PrA) and the most common consequences for both mother and child, thereby
identifying the most crucial concerns and suggesting the course of further research in this
field. We pursued a literature review using PubMed.

Scientists have shown a significant connection between prenatal anxiety and hormonal
changes. These alterations include HPA-axis regulation, thyroid function, oxytocin, prolactin,
and progesterone levels. PrA is proven to be a multifactorial condition. Several psychological
factors correlate with it, e.g., insufficient social support, unplanned pregnancy, lack of physical
activity, and a high level of distress. Although pregnancy is a significant change in one’s life
and may be a stressful event, it seems inadequate to believe that clinically relevant prenatal
anxiety should be explained only by these psychological factors. Pregnancy-related anxiety
is a common mental health disorder in pregnancy, and further studies are needed to minimize
the risk of its severe consequences.
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Introduction

Psychological and psychiatric conditions in pregnancy have recently been widely
discussed. They were suggested to harm both the mother’s health and the child’s de-
velopment. While post — and antenatal depression is now receiving growing attention
from healthcare providers, the role of prenatal anxiety still seems to be underestimated
and underdiagnosed by obstetricians [1].

The reported prevalence of anxiety disorders in pregnancy varies significantly
from 9% to 65% [2-22]. This wide range may result from the fact that the concept of
pregnancy-related anxiety (PrA) is relatively new and still lacks a proper definition.
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It has been suggested to be a distinctive syndrome from generalized anxiety disorder
[23-26] and depressive disorder [27]. Huizink et al. [23] created a three-factor model
of PrA, which reflected fear of giving birth, fear of bearing a handicapped child, and
concern about one’s appearance. Symptoms of PrA often include restlessness [28],
feeling unfit to cope [29], perception of lack of control, frustration about weight gain,
feelings of confusion, dissatisfaction with pregnancy, panic attacks, insomnia, loss of
the sense of self, self-doubt, and resentment [25].

As for the course of pregnancy-related anxiety, most researchers claim that it
shows a downward trajectory, with symptoms lessening from the first trimester to the
third trimester [13, 24, 30-36]. In contrast, others report a stable course [17, 37] or
a significant decrease of symptoms in the intermediate stage of gestation [12, 29, 38].

Standard measures used to assess generalized anxiety disorder (GAD) explained
only a small part of this condition, so it was crucial to develop new instruments
suitable for assessing pregnancy-related anxiety symptoms. Alderdice et al. [39] ex-
amined such tools and suggested three of them to be the most appropriate: Prenatal
Distress Questionnaire — PDQ [40], Pregnancy-Related Anxiety Scale — PRAS [41],
and Pregnancy-Related Anxiety Questionnaire — PRAQ [42]. A shortened 10-item
Pregnancy-Related Anxiety Questionnaire-Revised (PRAQ-R) was derived from the
original PRAQ containing 34 items [23]. The revised version was designed for use in
nulliparous women. To enable this tool’s use regardless of parity, a new version was
developed: Pregnancy-Related Anxiety Questionnaire-Revised 2 — PRAQ-R2 [43].

This review aims to:

1. Sum up the current knowledge about biological factors contributing to the devel-
opment of pregnancy-related anxiety:
a) Dbriefly discuss the contribution of psychological and sociocultural factors on
pregnancy-related anxiety,
b) explain the role of neurotransmitters and immune system in pregnancy-related
anxiety,
c) prepare a comprehensive literature review of hormonal factors leading to
pregnancy-related anxiety,
d) sum up the role of nutritional elements and gut microbiota in the development
of prenatal anxiety.
2. Assess the most common consequences of pregnancy-related anxiety for both
mother and child.
3. Suggest the course of further research in this field by identifying the most crucial
concerns.

Psychological and socio-demographic factors
in the development of pregnancy-related anxiety

Multiple psychological and sociocultural factors seem to play an essential role in
the development of pregnancy-related anxiety. Women with a lower level of educa-
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tion suffer more often from PrA [36]. Most of the papers indicate that younger age is
significantly correlated with prenatal anxiety [8, 10], but some claim that older women
suffer more often from prenatal anxiety [44]. In contrast, others report no correlation
between age and prenatal anxiety whatsoever [45]. Interestingly, researchers show no
correlation between marital status or employment status and anxiety symptoms [45],
yet household income below $ 20,000 per year is a significant risk factor for PrA
[46]. Understandably, multiparous women present with lesser anxiety symptoms in
comparison to primiparous women [47].

It seems obvious that being a victim of sexual assault [48] or domestic abuse [49]
contributes to anxiety symptoms. Lack of support from a partner also leads to more
symptoms of anxiety [50].

Somatic comorbidities play a crucial role in the development of PrA, which in-
clude, e.g., hypertensive disorder [5], diabetes [51], obesity [52], and HIV infection
[53]. Also, a history of adverse obstetric outcomes significantly increases the chance
of suffering from anxiety [54]. Being pregnant by IVF is also linked to a greater fre-
quency of PrA [55].

Both having a history of psychiatric disorders [ 18] or having any current psychiatric
comorbidities during pregnancy [56] significantly increase the risk of prenatal anxiety.
A healthy lifestyle acts as a protective factor against anxiety disorders in pregnancy [57].

The premorbid character of a pregnant woman also has a significant impact on the
development of PrA. Being optimistic and a feeling of being able to cope [58], high
self-esteem [59], resilience [60], extraversion [61] — all act as protective factors against
this anxiety disorder. The feeling of low perceived control [59] and neuroticism are
well-known risk factors [61].

Biological factors of pregnancy-related anxiety
Neurobiology of Anxiety

The neurobiological mechanisms of anxiety have been widely studied and are
well known for various types of anxiety disorders. Stahl [62] gives a comprehensive
explanation of how the neurotransmitter response to stimulus determines anxiety
symptoms. The amygdala has multiple anatomical connections that allow it to integrate
both sensory and cognitive information. Subsequently, it determines whether there
should be a fear response or not. The feeling of fear may be regulated by reciprocal
connections with the orbitofrontal cortex and anterior cingulate cortex, which regulate
emotions. Connections between the amygdala and the periaqueductal gray area of
the brainstem determine the motor response to a stimulus (fight, flight, or ‘freezing’).
Amygdala’s connections with the hypothalamus determine the HPA axis response.
The connections via the amygdala and locus coeruleus determine the autonomic and
cardiovascular response to fear, as the locus coeruleus is abundant with noradrenergic
cells. Activation of this area due to a fear-eliciting stimulus triggers a cardiovascular
response with increased heart rate and blood pressure. Amygdala function is regulated
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by multiple neurotransmitters, such as GABA, serotonin, and noradrenaline. Worrying
is linked to cortico-striato-thalamo-cortical (CSTC) feedback loops from the prefrontal
cortex. These circuits are regulated by serotonin, GABA, dopamine, noradrenaline,
glutamate, and voltage-gated ion channels. The COMT enzyme regulates the avail-
ability of dopamine, thereby influencing the presence of anxiety symptoms. Subjects
with the Met variant of the enzyme have higher base levels of dopamine than those
with the Val variant of COMT. Therefore, stressors can lead to too much dopamine
release in these subjects, leading to poor efficiency of information processing under
stress. In stressful situations, carriers of the Val variant operate better.

I'-aminobutyric acid is an inhibitory neurotransmitter. It plays a regulatory role
by reducing the activity of many neurons in the amygdala and CSTC loop. Serotonin
is the key neurotransmitter that innervates both the amygdala and the CSTC loop ele-
ments and regulates fear and worry.

Immune system

The immune and nervous systems work interactively in response to stress. Bartrop
et al. [63] discovered that bereaved individuals had decreased lymphocyte function
compared to controls. This finding was concordant with results from a prospective
longitudinal study by Stein et al. [64], where lymphocyte stimulation responses were
researched in spouses of women with breast carcinoma. They found that suppression
of mitogen-induced lymphocyte stimulation was a direct consequence of the bereave-
ment event. Moreover, the long-term stress had sensitized subjects to the events of
bereavement.

Cytokine profile

Many published research papers support the relationship between cytokine profile
and anxiety disorders in pregnancy. Research indicates that the patients suffering from
prenatal anxiety present with increased serum pro — and anti-inflammatory cytokines.
Moreover, Leff Gelman et al. [65] point out that the dysregulation within the immune
system seen in anxiety during pregnancy (increased level of Th1 cytokines and higher
ratio of Th1:Th2 cytokines) may contribute to depressive symptoms.

A positive association was observed between anxiety scores and serum levels of:
IL-1B [66, 67],IL-2[65, 68], IL-4 [65], IL-5 [69], IL-6 [65-71], IL-8 [66], IL-9 [68, 69],
IL-10[69], IL-12[69], IL-13 [69], IL-17A [68], and IL-17B [68]. Many researchers also
report a positive link between TNF-a levels and anxiety scores among pregnant women
[65-69]. Anxious patients were also observed to present with increased CRP [66].
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Endocrine system
Cortisol

Cortisol, also known as the stress hormone, is significantly linked with the devel-
opment of anxiety disorders. De Brito Guzzo et al. [38] suggest a significant impact
of glucocorticoids on the mental state in pregnancy. Anxiety is linked with HPA axis
activity as well. Women with higher anxiety levels have significantly elevated cortisol
levels [72-74].

Not only the mean level of cortisol seems to have an impact on anxiety. More
anxious pregnant women are suggested to have steeper increases in cortisol than less
anxious ones [72, 75]. Contrarily, some results implicate a negative association of
cortisol levels and anxiety symptoms [75, 76] or no association whatsoever [77]. We
hypothesize that these inconsistencies result from a high diurnal variation of cortisol
levels, which significantly impedes the interpretation of studies involving cortisol.

SKA2 gene polymorphism may also contribute to anxiety disorders through the
increase of the cortisol level [78, 79].

Oxytocin (OT)

Oxytocin is a hormone produced in magno — and parvocellular neurons in the
paraventricular nucleus and the hypothalamus’s supraoptic nucleus. Subsequently, it
is transported by axons to the posterior pituitary and stored until being secreted into
the blood [80]. This hormone plays a significant role in pregnancy and postpartum — it
is involved in crucial processes, such as uterine muscle contraction during parturition
and milk ejection from the mammary gland [81] and has a noticeable impact on neu-
rological function. Oxytocin was shown to modulate stress and social behaviors and to
be related to multiple psychiatric disorders in males and females [82]. Anxiogenic and
stressful stimuli activate the OT system, which triggers an increase in the activity of OT
neurons, OT gene expression, and further peripheral and intracerebral OT release [83].
OT receptors are strongly expressed, among others, in the hippocampus [84], amygdala,
and prefrontal cortex [82]. All of these structures were identified to be linked with anxi-
ety and fear expression in humans. The hippocampus is known to modulate HPA-axis
sensitivity, thereby regulating the response to stress [85]. It is one of the primary brain
areas with a high expression of glucocorticoid receptors. Oxytocin prevents hippocampal
neurons from deleterious effects of the stress-induced increase of glucocorticosteroid
levels [82]. The central amygdala modulates the GABA-ergic response, playing a crucial
role in both active and passive stress responses [86]. The prefrontal cortex also impacts
stress appraisal, adaptation, and therefore, stress conditioning [82].

It was proven in the general population that higher OT concentrations are associ-
ated with social anxiety disorder. The anxiety disorder probably results from oxytocin
receptor malfunction, leading to higher serum OT levels [87]. Moreover, inhibition of
oxytocin receptors triggers the release of ACTH and corticosterone [88].
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Also, there are reports that prenatal oxytocin exposure is a risk factor both for
new-onset anxiety and for the worsening of anxiety symptoms [89]. Pregnant women
with higher scores in State-Anxiety Questionnaires presented with higher mean OT
levels [51]. Research by Ma et al. [90] supports this thesis — the stressor had a more
significant effect in women with higher OT concentrations than in women with low
OT concentrations. It is worth mentioning that only OT levels measured without im-
munoassay extraction are associated with anxiety symptoms [91].

On the contrary, Serati et al. [92] report lower oxytocin levels measured in a blood
sample linked with anxiety disorders. Moreover, OT is suggested to have an anxiolytic
effect in rats [93] and breastfeeding women [94].

As the data is inconsistent, we suggest that further research in this field is needed
to fully understand oxytocin’s role in developing an anxiety disorder.

Progesterone

Progesterone was suggested to potentiate GABA activity, which reduces anxi-
ety in pregnant women [38]. Furthermore, finasteride administration, an inhibitor of
5-a-reductase, is followed by increased anxiety [95]. In conclusion, the decrease in
progesterone and its metabolites is associated with a higher anxiety level.

Prolactin (PRL)

Prolactin is a polypeptide hormone synthesized in and secreted from lactotrophs,
specialized cells of the anterior pituitary gland [96]. It plays an important role not
only in lactation and reproduction but also in angiogenesis, immune responses, and
osmoregulation [96]. Furthermore, PRL expression was detected in multiple brain
regions, such as the hippocampus and amygdala. Also, its secretion is affected by
stress [96]. Therefore, PRL was suggested to modulate the neuroendocrine stress axis
by the limbic system [97].

Prolactin is believed to have an anxiolytic effect in rats [98] and the general human
population [93]. Furthermore, it may be associated with resilience to chronic mild stress
[99]. Breastfeeding without formula acts as a protective factor against the develop-
ment of anxiety symptoms [100, 101]. Brain PRL is supposed to inhibit the HPA axis
response during lactation [99]. Also, in the prenatal period, lower PRL levels were as-
sociated with more significant anxiety symptoms and increased cortisol levels. Higher
levels of PRL resulted in fewer anxiety symptoms and decreased cortisol levels [102].

According to Slattery and Neumann [88], acute or chronic intracerebroventricular
(i.c.v.) administration of PRL to female rats resulted in elevated basal plasma levels of
ACTH and further attenuated stress-induced secretion of ACTH and corticosterone.
PRL seems to counteract the HPA axis actions on the immune system response to
stress [88]. Therefore, anxiety disorders may be a consequence of improper secretion
of PRL in response to a stressor, as it was reported that in high-trait anxious women,
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a stressor did not increase PRL levels in contrast to low-trait anxious women, where
PRL levels increased in response to the stressor [103]. On the other hand, female
patients with hyperprolactinemia suffer from more significant psychological distress
compared to the general population [99]. Further research is needed to better explain
this phenomenon.

Thyroid hormones

Thyroid function is widely known to affect mental health. Significant negative
correlations were observed between TT4, fT4, fTIs, TT3 levels, and depression scores
postpartum [104]. Also, in late pregnancy, TT4 and fT4 concentrations were associated
with postpartum depression [ 105]. Perinatal depression may be predicted by decreased
fT4 and thyroxin-binding globulin (TBG) [106], decreased TSH, and elevated anti-
TPO antibodies [107].

As for anxiety disorders, the anti-TPO antibody is linked with anxiety in the gen-
eral population [108]. Moreover, according to Zhou et al [109]., anxiety scores were
significantly higher in euthyroid pregnant women with anti-TPO antibodies than in the
group of anti-TPO antibody negative patients, probably because anti-TPO antibodies
cause a decrease in BDNF and serotonin concentrations in the prefrontal cortex. This
mechanism does not need to include changes in the TT4 concentration level [109].

Adiponectin

A positive correlation between serum adiponectin concentrations and anxiety
symptoms in the general population was observed [110]. Contrarily, adiponectin was
suggested to act anti-inflammatorily by inhibiting such cytokines as TNF-a and IL-6
[111]. Moreover, in line with this research, pregnant women with high-trait anxiety
were reported to have a lower adiponectin concentration than those with low-trait
anxiety [112].

As these results are inconclusive, it is not yet possible to assume how exactly
adiponectin may affect the mental state.

Nutritional elements

Dietary habits are commonly suggested to impact the mental health of pregnant
women [ 113]. Healthy eating patterns reduce the risk of anxiety disorders in pregnancy
[114, 115]. Vaz et al. [114] suggested a vegetarian diet to have a positive impact on
mental health. Dietary diversity itself is negatively associated with anxiety throughout
pregnancy [116]. It was reported that patients with eating disorders present with more
severe depression and anxiety [117]. Much research tried to identify the nutritional
elements responsible for developing anxiety and depression in pregnant women popu-
lations.
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Vitamin D is believed to act as a neurosteroid [118], but it is inconsistent with
whether it might contribute to anxiety symptoms. While some researchers claim that
a lower serum vitamin D level is a significant risk factor for anxiety disorders in preg-
nancy [119], others report no association [118, 119].

Among amino acids, tryptophan [121, 122], valine, leucine, isoleucine, and phe-
nylalanine [122] may affect pregnant women’s mental state. The rates of plasma levels
of these amino acids were reported to be inversely correlated with anxiety.

As for microelements, only zinc levels show a non-significant inverse correlation
with anxiety [122]. Calcium, magnesium, and copper levels do not influence mental
health [120].

Polyunsaturated fatty acids seem to be inversely related to prenatal anxiety. Higher
serum DHA, omega-6 (0-6), and omega-3 (w-3) PUFA are associated with lower
anxiety levels [114, 122, 123]. The mean serum cholesterol level is inversely but not
significantly correlated with anxiety symptoms [122].

The plasma choline concentration shows a significant positive association with
prenatal anxiety, while betaine levels shows no such association [124].

Gut microbiota

Gut microbiota is believed to be linked with mental health issues [125]. Rackers et
al. [126] suggest that it influences mental health through the vagus nerve, gut-secreted
neuropeptides, sensory nerves, and cytokines via direct interactions with the intestinal
wall, gut permeability, and microbial production of metabolites, such as tryptophan
and short-chain fatty acids. The connection between anxiety and gut microbiota
changes seems bidirectional since prenatal stress in mice was proven to alter the gut
microbiome [126].

The fecal microbial composition alters in women with anxiety disorders in late
pregnancy: e.g., Peptostreptococcaceae and Peptococcaceae are abundant in moth-
ers with higher prenatal anxiety, while Eubacterium and Oscillospira are observed at
higher rates in women with lower prenatal anxiety [127].

Slykerman et al. [128] observed fewer anxiety symptoms in pregnant patients
supplemented with the probiotic Lactobacillus rhamnosus HN0OOI than in those given
placebo. Nonetheless, Dawe et al. [129] reported no positive effect of Lactobacillus
rhamnosus GG and Bifidobacterium lactis BB12 on pregnant women’s mental health
(129).

Vaginal microbiota also seems to be linked with mental health since the risk of
bacterial vaginosis is proven to be higher in patients with prenatal anxiety [126]. Finally,
it is worth mentioning that fetal gut microbiota is altered in children of highly anxious
women as well — a greater abundance of Proteobacterial groups and lower relative
abundances of lactic acid bacteria and Bifidobacteria species have been observed [130].
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Outcomes of pregnancy-related anxiety

Anxiety disorders in pregnancy are followed by adverse outcomes both for the
mother and her child. Pregnancy-related anxiety was suggested to be a risk factor
for hypertensive disorder in pregnancy [131-133] and even preeclampsia [112, 134].
A higher rate of nausea and vomiting was also observed among anxious pregnant
patients [112]. Furthermore, researchers noticed correlations between anxiety symp-
toms in pregnancy and weight gain [47] and a greater chance of postpartum weight
retention [135, 136].

As for psychiatric disorders, pregnancy-related anxiety shows high comorbidity
with other mental disorders. Researchers noted that PrA might be followed by anxiety
disorders later in life [31, 137, 138]. Moreover, prenatal anxiety predicts both antenatal
[139] and postpartum depression [29, 50, 112, 140]. Dalke et al. [141] observed that
PrA notably increases the risk of suicide and infanticide. Pregnant women with anxiety
disorders also suffer from memory deficits [144] and are more likely to use nicotine
[47, 143] and illegal substances [144]. Women who present with prenatal anxiety are
at higher risk of decreased social and family support [137], report lower sexual sat-
isfaction [145], and more often perceive high parenting stress [146] — it all may lead
to a more flawed relationship with the family, partner, and child and subsequently, to
higher levels of distress.

Most researchers agree that prenatally anxious women have a lesser probability of
breastfeeding [ 140, 143, 147-149]. Nonetheless, some other studies found no relation-
ship between prenatal anxiety and breastfeeding likelihood [150, 151].

Pregnancy-related anxiety seems to also influence maternal-fetal attachment, both
examined prenatally [7, 35, 152-154] and later in the postpartum period [155, 156].
Only one study reports no effect of PrA on maternal-fetal bonding [157].

Significant adverse outcomes were observed not only for the mother but for the
child itself. Prenatal anxiety has been proven to be a relevant independent risk factor for
preterm birth [16,27, 132-134, 158, 166]. Elevated cortisol and CRH levels in anxious
women are suggested to explain this connection, as these hormones are proposed as
a birth-inducing factor [72, 167].

PrA also predicts lower birth weight [16, 133, 134, 158, 165, 166, 168—170] and
poorer birth condition, measured as APGAR score [168, 171]. There is a higher risk of
delivery complications [172, 173]. Highly anxious women have a greater chance of ce-
sarean section [16, 132, 134, 174—176] and other interventions during labor [174, 177].

What is also very important is that prenatal anxiety was proven to affect HPA-axis
regulation on gene expression levels [172-182]. NGF, BDNF, and cortisol levels in
the limbic area of children from highly anxious mothers are proven to be improper,
altering expected brain development processes and leading to long-lasting changes in
emotional behavior [183]. In mice, elevated IL-1p in utero was followed by decreased
BDNF in the amygdala even in adult offspring [ 184]. Also, among pregnant women with
anxiety, PrA leads to significantly lower BDNF levels in their children than children
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of healthy mothers [185]. Increased maternal cortisol may be associated with their
children’s improper basal cortisol level and irregular cortisol reactivity [170, 186-188].
Furthermore, antenatal anxiety correlates with alterations in EEG results [189] and
structural changes [190, 192], involving, e.g., the amygdala[72, 193], prefrontal and
premotor cortex [189], temporal lobe [189], and hippocampus [189, 194].

Longitudinally, prenatal anxiety results in infant difficulties [195, 197], such as,
e.g., decreased cognitive ability [172, 198, 199] and improper social communica-
tion abilities [200-202]. Moreover, children of mothers with anxiety disorders have
a higher risk of psychiatric disorders [203], especially those associated with affective
problems [72, 101, 196, 203-205]. Some scientists suggest a connection between
prenatal anxiety and behavioral difficulties [206, 207], including a greater chance of
ADHD diagnosis in children [208, 209]. As a result, maternal anxiety is a risk factor
for long-term neuropsychiatric hospitalizations of the child [132].

Antenatal anxiety disorders are also linked with many other conditions diagnosed
in children with higher frequency, such as, e.g., bone fractures [210], cardiovascular
problems [211, 212], inflammatory diseases [213, 215], respiratory tract infections,
and infant colic [213, 216].

Conclusions

The issue of pregnancy-related anxiety is extremely important since it is signifi-
cantly positively associated with adverse birth outcomes; due to prenatal anxiety, the
risk of preterm birth, low birth weight, and delivery complications increases. Moreover,
children of prenatally anxious mothers presented many long-lasting developmental
problems and a greater chance of neuropsychiatric disorder diagnosis.

Although it has been proven that lifetime costs per mother with perinatal anxiety
are incredibly high [217], it is still an underrated and underdiagnosed issue. Smith et
al. [218] point out that knowledge regarding this condition is still meager, with only
4.7 % of respondents listing anxiety and other mental disorders as the most frequent
pregnancy-related issues. Moreover, it has been shown that GPs often do not recognize
it [219]. Pregnant women with anxiety, not being aware of such conditions as PrA,
seek information around depression. As this information is often not relevant, they
get confused and are left with a feeling of alienation and lack of understanding [25].

Pregnancy-related anxiety is proven to be a multifactorial condition. Several psy-
chological factors are listed to correlate with it, such as, e.g., insufficient social support
[4,18,49,220], unplanned pregnancy [2, 11,21, 221], lack of physical activity [36, 57,
222,223] and high level of distress [17, 18, 56, 58]. Although pregnancy is obviously
a significant change to one’s life and, therefore, may be a reason for distress, it seems
inadequate to believe that clinically relevant prenatal anxiety should be explained only
by these psychological factors.

Many biological factors are now suggested to be associated with anxiety symp-
toms in pregnancy. Scientists have shown a significant connection between prenatal
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anxiety and hormonal changes. These alterations include not only HPA-axis regulation
or thyroid function but also, e.g., oxytocin, prolactin, or progesterone levels. Nutri-
tional elements and gut microbiota are also believed to influence the mental state of
pregnancy. Even though research on biological factors leading to prenatal anxiety has
been begun, the pathogenesis of PrA is still unclear. Although the number of studies is
increasing, it is still scarce, and results are often inconclusive. Therefore, we believe
that psychiatrists should focus on this problem to better understand the risk factors of
prenatal anxiety. With a greater understanding of this condition, it would be possible
to diagnose and treat anxious pregnant women more successfully, resulting in fewer
severe consequences that prenatal anxiety is proven to be associated with.

Although the mechanisms of neurotransmitter actions and the HPA axis seem to
be understood reasonably well, there is a lack of conclusive literature regarding the
link between hormonal changes and prenatal anxiety. We believe that further research
should focus on the role of endocrine system alterations in the development of PrA.
Furthermore, due to the great frequency of PrA within the pregnant population, we
would like to underline the importance of using screening tools for prenatal anxiety
by physicians. We have read only one Polish publication regarding prenatal anxiety
[8], which may indicate the lack of interest of Polish healthcare professionals in this
area. Also, there are no clear Polish guidelines for the management of PrA. Unfor-
tunately, despite such screening tools in English (e.g., Pregnancy-Related Anxiety
Questionnaire-Revised 2[43]), we lack Polish adaptions. Therefore, we believe that
Polish researchers should aim to create such tools.
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