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Abstract

The present article provides an overview of the etiology of anxiety disorders, focusing on the interplay between biological and psycho-
logical factors. Based on the global literature the prevalence of anxiety disorders affects approximately 29% of the global population.
What is more, anxiety disorders can be chronic, and thus they may lead and comorbid with several mental health issues. Although genetic
factors are likely to play a key role in the development of anxiety disorders, studies show that there is also an intrigued interplay between
genetic and environmental factors. A specific genetic factor that has risen a great deal of attention is the serotonin-transporter-linked
gene promoter region (SHTTLPR), as well as the hypothalamic-pituitary-adrenal (HPA) axis since studies discuss that the biological path-
way of the stress system is also implicated in anxiety disorders. On the other hand, factors such as a stressful lifestyle and childhood
maltreatment may interact negatively with genetic vulnerability to increase the risk of developing the disorders in question. For instance,
parenting styles have been associated with childhood anxiety disorders in literature, including the quality of parent-child attachment,
adverse and traumatic experiences. On the whole, anxiety disorders are quite complex and it is quite likely that they are influenced by a

combination of biological and psychological factors. There is indeed, a clear need for further research to better understand the interplay

between all factors and thus to develop effective prevention and early intervention strategies against the development of anxiety disor-
ders.
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In our times, the most frequently occurring mental disorders are
those regarding anxiety, since up to 29% of the entire popula-
tion has developed some type of anxiety in their lifetime.! In
anxiety disorders, the underlying cognitive structures that sup-
port stress regulation and fear responses are dysfunctional.? In
general, stress is the product of a complex response system,
which contains physiological, cognitive, emotional and behav-
ioral components.? For instance, worry is a component of anxi-
ety, which has been viewed as a cognitive process for the indi-
vidual to prepare and anticipate future danger, whereas fear is a
component of the response system that prepares the individual
to either freeze, in order to avoid the impending punishment, or
to escape as part of the ‘fight or flight' response.* However,
when the individual feels disproportionate levels of stress, then
it becomes a mental disorder.’ Thus, in anxiety disorders indi-
viduals experience constantly strong feelings of worry, vulnera-
bility and fear, which affect their daily functioning.%” Further-
more, these disorders usually have a chronic course and are as-
sociated with the development of other disorders, like depres-
sion.”® Several theories have been proposed to explain the eti-
ology and pathophysiology of the complexity of anxiety disor-
ders'® and conclude that they appear to be, like most mental
health problems, an outcome of combined biological and psy-
chological factors.>"!

Although biological vulnerability factors of anxiety disorders
have received relatively little attention in causal belief research,
several studies have linked genetic background to them.' More
specifically, studies support the familial inheritance of these dis-
orders due to genes,' as findings demonstrate that parents with
an anxiety disorder are more likely to bequeath the same disor-
der to their offspring.™" Studies of monozygotic twins (100%
genetically identical) have allowed the true contribution of ge-
netic factors to the pathogenesis or heritability of anxiety disor-
ders to be assessed and they consistently demonstrate a modest
genetic influence.’®'” Even though the estimated size of twin
heritability is 30-40%,"> previous research, that include gene-en-
vironment interaction, indicate heritability of up to 60%."® There-
fore, even if anxiety disorders are undoubtedly heritable, the
current bibliography does not consistently indicate heritability

as a significant or exclusive variable, since environmental factors
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also play a vital role in the emergence of anxiety disorders, P!

To apxeio TipogAeuag TG avapopég Bev BpEBnKE.
Despite the fact that research on specific genes implicated in the
development of anxiety disorders is less extensive, studies have
focused on a functional polymorphism in the serotonin-trans-
porter-linked gene promoter region (SHTTLPR).’2'92" Even so,
polymorphisms in this gene have been linked to many different
disorders and are unlikely to play an exclusive role in anxiety.??
A meta-analysis of studies in adults proved that the short allele
of the 5-HTT gene was associated with a tendency for negative
emotions and anxiety.?> However, research on children has pro-
duced a more mixed picture with findings showing no associa-
tion between the 5-HTT gene and the anxiety predictor, the idi-
osyncratic style of behavioral inhibition (BI).** Moreover, while
inhibition in one study was found to be associated with the long
allele of the 5-HTT gene,® in another it was associated with the
homozygous short allele of 5-HTT.2® These puzzling results may
be due to the attempt to search for simple correlations, when
the relationship between gene and pathology is moderated by

different factors, such as the environment.?’

Thus, apart from
genes, which can contribute to the development of anxiety dis-
orders, the environment also has a great influence on the indi-
vidual and plays a decisive role in the manifestation of these dis-
orders.”® For example, variants in a serotonin transporter gene
polymorphism are associated with anxiety sensitivity, but only in
the presence of a stressful early life event, including childhood

maltreatment.®

This was further supported in a study on social
anxiety by Fox et al.,*® who found that the presence of the short
5-HTT allele remarkably increased the possibilities of shyness
and behavioral inhibition in children, only when their levels of
social support had been declined. This fact is explained by a the-
ory, which states that the presence of two short alleles in the 5-
HTT gene is capable of significantly increasing the individual's
response to both positive and negative environmental events.>
Hence, the presence of a polymorphism in the 5-HTT gene may
predispose to an anxiety disorder but does not guarantee its de-
velopment, for this reason the contribution of the individual's
environment and early experiences is significant and should not
be neglected.>’

In addition to specific gene polymorphisms, the hypothalamic-
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pituitary-adrenal (HPA) axis is considered the key biological
pathway of the stress system, and alterations in it may be asso-
ciated with genetic vulnerability.3 Although it is widely proven
that alterations of the HPA axis can cause psychiatric disorders,
including anxiety disorders,3*3* there is no clear answer as to
how it is regulated.®® A typical example of genetic vulnerability
to anxiety is maternal anxiety disorders, which during pregnancy
appear to be related to childhood anxiety disorder diagnoses.3®
Dysregulation of the maternal HPA axis resulting from increased
levels of its end product, namely cortisol, is associated with fear-
ful and anxious behaviors, stress reactivity as well as, negative
emotional and behavioral outcomes in the infant after exposure
to excessive amounts of glucocortio:oids‘37 Nevertheless, there
are some studies that evaluate the above findings as incon-
sistent, since they either find no relationship between cortisol
levels and pregnancy-related anxiety® and general anxiety,> or
they find a negative correlation with morning cortisol levels and
a positive correlation with evening cortisol levels.* For instance,
Pluess et al.*! noticed a significant negative correlation of stress
and cortisol levels in pregnant women, while Seng et al.** found
lower cortisol levels in mothers with post-traumatic stress disor-
der (PTSD) symptoms. In line with these, evidence on the rela-
tionship between maternal anxiety disorders and cortisol levels
is mixed and needs to be clarified in future research.** On the
other hand, maternal stress has been proven to affect not only
the HPA axis, but other biological mechanisms that later appear
to create anxiety disorders in infants, such as the placental en-
zyme HSD11B2, which, although it protects the fetus from ex-
cessive exposure to glucocorticoids, due to high cortisol levels
its function is inhibited.** Evidently, there is a complex interplay
of hormonal and genetic factors, with inconsistent research re-
sults, that should be taken into account and systematically ex-
amined in order to understand the development of anxiety dis-
orders.* While it appears that prenatal stress can create a risk
for anxiety disorders, this risk and the resulting brain abnormal-
ities can be mitigated by prenatal interventions, including cog-
nitive behavioral therapy (CBT) and mindfulness interventions,
with research showing promising results.*64’

Anxiety disorders emerge from biological factors as well as psy-
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chological ones, with the individual's environment (family influ-
ences and events experienced) playing an important role in the
subsequent development of the disorder.”® A key question is
whether the family environment is responsible for developing
anxiety disorders and for that reason, studies have focused on
parenting styles, particularly the two main aspects of parenting:
lack of warmth/parental rejection and overcontrol.*® Lack of
warmth and rejection, within a cognitive context, can reinforce
the child's perceptions that the world is hostile and unsupport-
ive®® while excessive control can limit a child’s self-efficacy and
social autonomy and can induce to an inability to cope with dif-
ficult and threatening situations.>! Evidence for associations of
these parenting styles with childhood anxiety disorders is
mixed>? but with stronger and more reliable associations for pa-
rental overcontrol.>>>* More specifically, it has been shown that
overcontrol is related to anxiety disorders since it reduces the
child's opportunity to obtain new skills, like social skills, which
leads to higher social anxiety and avoidance X! To apxsio mpoé-
Aeuong e avagopds Sev Bpédnke. At the other end of the spectrum, lack
of warmth and parental rejection have been found to be more
strongly associated with depression as children, due to rejection,
acquire low self-esteem, doubt themselves and show depressive
symptomatology.>® Consequently, it seems that overprotection
is considered as a more fundamental element in the emergence
of anxiety disorders, which is also supported by theoretical mod-
els.>” This is particularly relevant to social anxiety disorder (SAD)
since research suggests that adults diagnosed with this disorder
tend to believe that their parents were oppressive and restricted
their autonomy.>®® Nonetheless, there are a few studies that
disagree with the former findings, arguing that people with so-
cial anxiety remember their parents as more rejecting, critical,
with lower emotional warmth and increased negativity.®>¢! Even
though these studies have stated that parents are more negative
during their interaction with their children, evidence indicates
that, for the most part, negativity is less responsible for the de-
velopment of anxiety disorders compared to overinvolvement.®?
Limited research has been conducted on parental negativity,
with findings being inconclusive, since some studies found sig-
nificant associations between negativity and anxiety,*® while

others found no relationship whatsoever.®* Finally, even if these
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parental characteristics, especially overcontrol, have been linked
to anxiety symptomatology, some studies claim that this is only
the case when accompanied by infant behavioral inhibition
(BI).5%

All the previous associations can be considered in the quality of
parent-child attachment, which has been identified as a great
factor in the occurrence of anxiety disorders.*® It has been con-
sistently argued by attachment theorists that rejecting parenting
styles and reducing autonomy in a child can lead to an insecure
attachment style.®® For example, Moss et al. found that children
classified as having disorganized attachment, two years later
showed significant levels of anxiety.®” Disorganized attachment,
the most difficult type of insecure attachment, develops when
the child's caregiver becomes a source of fear, often from some
form of abuse, and results in the child's inconsistent behaviors,
mistrust, and the development of many disorders, including anx-
iety disorders.%® There are two related studies of interest, which
claim that disorganized children seem to be more shy and so-
cially anxious as they also have higher rates of social anxiety dis-
order.?7% Nevertheless, this correlation does not seem to have
been demonstrated by other known longitudinal or prospective
studies, and disorganized attachment has not always been asso-
ciated with anxiety.”! In fact, it is argued that disorganized chil-
dren are not only less likely to develop an anxiety disorder, but
this may work in reverse, and children may take control of the
relationship through role reversal (i.e., taking care of their par-
ents).” So, regardless the fact that it is not necessarily responsi-
ble for the etiology of anxiety disorders, it certainly predisposes
to some type of anxiety, since children with this kind of attach-
ment have grown up in an insecure environment, with unavaila-
ble caregivers, and therefore, perceive the behavior of others as
frightening and unpredictable.” All already stated indicate that
disorganized attachment might be one risk factor for the devel-
opment of internalizing problems, including anxiety disorders.”
Additionally, adverse and dreadful experiences (divorce, death,
natural disasters, environmental changes, etc.) were closely as-
sociated with the emergence of childhood psychopathology and
more markedly, with anxiety disorders.”*” In a relevant study by

|.,76

Goodyer et al.,”® it was noticed that children experienced many

negative events12 months before they were diagnosed with an
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anxiety disorder. This is further supported by Phillips et al.,”” who
observed that difficult situations, such as a parent's change of
partner during the first 5 years of the child's life, predicted anx-
iety disorders in adolescence. Even if anxious children appear to
have experienced multiple negative events, these findings are
challenged by studies that have found reciprocal influences.*
Indeed, research has shown that anxiety in childhood is associ-
ated with the occurrence of subsequent adverse events, perhaps
due to worry and anxiety-related avoidance.”®”® A case worth
mentioning is a study by Juvonen and Graham,®® who demon-
strated that anxious children are more prone to be bullied at
school and rejected by their peers compared to non-anxious
children. From all the above results an unknown direction of the
causality of anxiety disorders, which, however, seems to support
that anxious children are likely to cause teasing from others due
to their own behavior, just as it is equally likely that this teasing
will reinforce their anxiety.?’

Particular attention has been paid to specific traumatic and aver-
sive events that have been indicated to be responsible for the
pathogenesis of anxiety disorders.> Verily, numerous studies
have supported that child sexual abuse is associated with high

8182 and particularly PTSD. Yet, sexual

levels of anxiety disorders
abuse appears to be a greater factor in the occurrence of many
other forms of psychopathology, like depression.®* Physical
abuse was also found to be related to anxiety disorders, alt-
hough relevant research is limited and findings are less con-
sistent.2>8” However, it is argued that traumatic events do not
play a significant role in the development of long-term anxiety
disorders, and studies examining them are mostly retrospective
and lack control groups.?’-% Another counterargument is that
many individuals experience trauma but do not develop an anx-
iety disorder,®® making the processes by which traumatic expe-
riences can cause anxiety disorders complex and multifaceted.
This can be attributed to the fact that several people are genet-
ically more vulnerable to anxiety than others, which combined
with traumatic experiences, increases the chances of developing
an anxiety disorder.?’ Indeed, research suggests that individuals
exposed to harmful life experiences have altered physiological
systems, such as the aforementioned HPA axis.”” This was further

supported by a study of abused children diagnosed with social
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anxiety disorder, in which they found high cortisol levels and
thus, an altered HPA axis.’" Hence, adverse and stressful experi-
ences seem to be a possible etiology of anxiety disorders, but in
fact they can be influenced and manifested by the presence of
certain biological factors, namely the individual/genetic vulner-
ability.%2%

Considering all the above, anxiety disorders are the most fre-
quently occurring and among the most complex mental disor-
ders, which are related to both biological and psychological fac-
tors. Biological regions, genes and alterations in physiological
systems predispose the individual to an anxiety disorder but do
not guarantee its development. Therefore, the environment and
adverse life experiences can negatively affect anxiety levels, in-
creasing the likelihood of the eventual manifestation of the dis-
order. Although these factors seem to be closely related to each
other and have a significant influence on the etiology of anxiety,
further research study is needed to create a clearer understand-
ing of how they work cooperatively, which will later prove useful
in prevention and early intervention for the treatment of anxiety

disorders.
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