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Abstract

This review explores the role of hormones in the development and progression of Generalized Anxiety
Disorder (GAD) and panic disorder (PD) among adolescents and young adults. It highlights how hormonal
variations, particularly in sex hormones like estrogen, progesterone, and testosterone, as well as stress
hormones, for example, cortisol, can influence brain regions involved in emotional regulation, for example,
the amygdala and prefrontal cortex. The review examines gender differences, clarifying that females are
more susceptible to anxiety disorders, potentially as a result of cyclical hormonal changes. Additionally, it
discusses how puberty, a critical developmental stage, marks a period of increased vulnerability due to major
hormonal shifts. Understanding these hormonal impacts may improve diagnosis, prevention, and treatment
strategies for GAD and PD in young people. Also, this review explains the definition and types of anxiety
disorders and Prevalence in Adolescents and Young Adults. The review also discussed the symptoms and
signs of generalized anxiety disorder and panic disorder, and the optimal treatment for recovery.
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1. Introduction

Anxiety disorders have been defined in the DSM-
IV as a class of disorders that share features of
excessive fear and anxiety. Anxiety disorders are
among the most frequently diagnosed psychiatric
disorders in adolescents (Kostev et al.2023).
Hormones play a substantial role in adolescent
generalized anxiety disorder and panic disorder
concerning severity
(Pillerova et al.2022). Hormonal involvement is
important to consider when assessing anxiety
disorders during adolescence and early adulthood.
Due consideration of hormonal changes during this

expression, onset, and

developmental period may facilitate diagnosis and
treatment of anxiety disorders in adolescence and
early adulthood (Xie et al., 2021).

In keeping with this scope on hormones in
adolescence and early adulthood, the terms
Adolescents (human 13-18 years) and Young
Adults (human 18-30 years) will be operationally
applied, except where reference to pre-adolescents
or adults is required (Bougeard et al.2021). The
term generalized anxiety disorder will encompass
both generalized anxiety disorder and panic
disorder, since the two disorders are found together
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in Syndrome E. This syndrome involves symptoms
of both generalized anxiety disorder and panic
disorder and is most prevalent in adolescence and
early adulthood. Due to the prevalence of the two
disorders in this syndrome during adolescence and
early adulthood, and to link the two disorders
within Syndrome E, symptoms of both of these
anxiety disorders will be discussed (Machaj et
al.2022; Yuan et al.2023).

Anxiety disorders are highly comorbid with
depression, rendering analysis
difficult. Explorations into molecular and cellular
factors precipitating anxiety have vyielded an
incomplete understanding of its neuroanatomical
substrates (K Schmidt et al., 2018). Nonetheless,
epidemiologic data indicate a 25% lifetime
prevalence in the United States, with particular
onset in early life and tendencies toward chronicity.
Adolescents more frequently experience anxiety
compared to the general population (Parodi et
al.2022).

neural circuit

2. Understanding Anxiety Disorders

Anxiety encompasses a diverse family of
apprehensive states marked by concerns about the
future (Challa and Alahari2023). Proceeding
uneventfully along the path of life brings about
relatively little dread, but when a person is exposed
to uncertain and potentially threatening situations,
worries that something might go wrong arise
(Brown et al.2023). These worries, however, must
remain at a manageable level for the person to
function normally. When the magnitude of anxiety
is excessive, sustained, and largely uncontrollable,
this contributes to a variety of anxiety disorders that
are among the most common mental health
problems in modern societies (K Schmidt et al.,
2018).

Anxiety disorders are among the most prevalent
psychological disorders worldwide, with women
almost twice as likely as men to develop an anxiety
disorder in their lifetime (Z. Farhane-Medina et al.,
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2022). The worldwide prevalence of anxiety
disorders is about 7 percent, with a lifetime
prevalence of 25 percent in the United States
(Javaid et al.2023). There is considerable
heterogeneity among anxiety disorders, with the
DSM-IV listing panic disorder (comorbid with
agoraphobia), specific phobia, social phobia, post-
traumatic stress disorder (PTSD), generalized
anxiety disorder, and obsessive-compulsive
disorder (Dalton et al.2025). The physiological and
hormonal characteristics of these conditions differ
to some extent, and this chapter concentrates on the
best-studied examples corresponding to discrete
and generalized apprehensive responses (G.
Cameron & M. Nesse, 1988).

Anxiety disorders differ from phobic states
primarily in their persistence (Hovenkamp-
Hermelink et al.2021). Anxiety represents the
primary disturbance in generalized anxiety disorder
(GAD), panic disorder, and agoraphobia, whereas
in phobic disorders, additional symptoms can
dominate (Oake & Pathak). Post-traumatic stress
disorder (PTSD) is an unusual form characterized
by brief periods of terror (a panic-like attack) that
are strongly linked to a specific traumatic event
(Sarapultsev et al.2024). Obsessive-compulsive
disorder has many behavioral parallels to anxiety
disorders, but is best considered separately because
of the diverging mechanisms involved (Pardossi et
al., 2024).

2.1. Definition and Types

Anxiety  disorders are  characterized by
inappropriate, and avoidance
responses to perceived threats (Brown et al.2023).
Although these disorders impact individuals of all
ages, they are particularly prevalent in children and
adolescents, exerting long-term adverse effects
(Warda et al., 2023). Prevalence rates highlight the
significance of these conditions, with 9.1% of
children and 8.1% of adolescents afflicted by
anxiety disorders and specific phobias (Creswell et
al., 2014). A range of pharmacological and
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psychological interventions exists, with research
indicating differential efficacy across disorder
categories and age groups. Consequently, treatment
guidelines distinguish between disorder types
(panic disorder-agoraphobia, generalized anxiety,
social anxiety, separation anxiety, specific phobia,
and selective mutism) and populations (adults,
children, and adolescents) (First et al.2021). In
youths, the diagnostic nomenclature aligns with
that of adults, with criteria extrapolated where
specific age-related guidelines are absent. These
disorders manifest through distinct patterns of
anxiety and behavioral change, with individual
variation within each type (Alinsky et al., 2022).

2.2. Prevalence in Adolescents and Young Adults
Anxiety disorders constitute the most prevalent
category of psychological distress during childhood
and adolescence. Excessive and uncontrollable
anxiety that impairs normal functioning has a
lifetime prevalence of 25.1% in the United States,
concurrently exhibiting the youngest age of onset
and greatest chronicity of any mood or substance
abuse disorder (K Schmidt et al., 2018). Already
31.9% of adolescents 13-18 years of age meet
anxiety diagnostic criteria. 4.7% of individuals
aged 13-25 years suffer from generalized anxiety
disorder (McCoy, 2023). Anxiety disorders are
common  comorbidities  with  other major
depressive, bipolar, and psychotic illnesses (Saha et
al.2021). Similarly, up to 20% of adolescents across
the United States encounter a mental health
disorder (Bitsko, 2022). Suicide is the second
leading cause of death among 10-24-year-olds, and
both rising suicide and mental health incidence
rates are associated with concurrent diagnoses of
anxiety and depression (McClaine Josey, 2016).

2.3. Symptoms and Diagnosis

The symptoms of anxiety disorders are diverse and
often  nonspecific, complicating etiological
identification. Such disorders are generally
classified as either generalized anxiety disorder
(GAD) or panic disorder (Szuhany & Simon,
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2022). GAD is characterized by “free-floating”
anxiety that is related to multiple and/or ill-defined
concerns rather than a specific anxiety-producing
stimulus. The condition typically involves a sense
of near constant apprehension or foreboding,
somatic complaints such as muscle tension and
fatigue, and, occasionally, irritability and hot
flashes (G. Cameron & M. Nesse, 1988). In
contrast, panic disorder is marked by the
development of apparently spontaneous episodes of
intense anxiety. These attacks generally reach peak
intensity within 10 minutes and rarely last more
than an hour. Core features of panic episodes
include symptoms such as heart palpitations, chest
pain, shortness of breath, dizziness,
depersonalization, and derealization. Anxiety
reactions to panic attack stimuli are often present,
raising the possibility of the development of both
agoraphobia and generalized anxiety (Gorbis &
Jajoo, 2024).

From a clinical perspective, determining whether
generalized or panic anxiety is present is usually
the first step in the diagnostic process (Ozdemir &
Kuru, 2023). The DSM-IV criteria for GAD and
panic disorder emphasize the presence of physical
and cognitive symptoms within relatively broad
categories and require the exclusion of underlying
phobic stimuli (Rosellini & Brown, 2024). Hence,
many physical symptoms of anxiety disorders
(quivering, dizziness, dyspnea, derealization) are
also principal symptoms in other diagnostic
categories such as simple phobia, major depressive
episode, or somatization disorder (Kuzminskaite et
al.2022). In addition to diagnostic uncertainty, the
predominance of subjective symptoms in these
disorders has suggested a possible physiological
basis and has led clinical investigators to attempt
verification of symptoms through the determination
of hormone concentrations (Adewusi et al., 2021).

3. The Role of Hormones
Available evidence indicates that several hormonal
systems are implicated in anxiety conditions



(Pillerova et al.2022). Those with difficulty with
anxiety exhibit lower levels of certain chemicals in
the brain and increased levels of the body’s stress
hormone, cortisol (Garza-Ulloa2023). Levels of
stress hormone—corticosteroids, secretion of
growth hormone and prolactin, and elevated levels
of catecholamines are all found when anxiety
disorders are present. Most studies focus either on
endocrine or autonomic nervous system hormones;
rarely have both been studied in the same patients.
Studies that use rigorous formal diagnostic criteria
have generally examined panic disorder,
agoraphobia with panic attacks, or generalized
anxiety disorder by formal criteria (G. Cameron &

M. Nesse, 1988).

3.1. Hormonal Changes During Adolescence
Between childhood and adulthood, an individual
undergoes many physical and psychological
changes. This transition period during adolescence
is characterized by an intense activation of the
hypothalamic-pituitary-gonadal (HPG) axis (L.
Byrne et al., 2016). This surge in hormones
regulates the hypothalamic-pituitary-adrenal (HPA)
axis, which controls the stress response (Janssen,
2022). Maintaining a tight balance between the two
endocrinological systems is essential to support the
heightened psychophysical strain the individual is
put under and to ensure the healthy development of
a mature neurological framework. Should the
balance be broken or the hormonal chains be
disrupted, physiological changes and psychological
diseases may arise (Knight, 2021; Stucker et al.,
2021).

During adolescence, the body experiences a surge
of hormones responsible for many physical effects.
Ovaries release estrogen and progesterone, while
the testes manufacture testosterone (Al-Suhaimi et
al.2022). The adrenal glands produce increasing
amounts of circulating dehydroepiandrosterone
(DHEA) and its sulfate-ester form (DHEAS)
(Mueller et al.2021). Hormonal changes can affect
the degree of temperament expressed and alter the
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functional balance of neurotransmitter systems in
the brain (Bashkatov & Garipova, 2022). The
biological sensitivity to the social environment is
more pronounced in females, while girls generally
show an earlier neural development of emotional
response before the completion of the thalamo-
cortical tracts (Armstrong-Carter & Telzer, 2022).
Additionally, exposure to hormonal elevations
leads to more extreme emotional responsiveness
despite an overall broader emotional spectrum and
greater expression of stimulus responses (van der
Cruijsen et al., 2019). These features might
contribute to a greater vulnerability, both neural
and psychological, during the development and
subsequent expression of internalizing symptoms,
characteristics that are particularly prevalent in
about 10-20% of adolescents (Doering et al.2022).

3.2. Impact of Stress Hormones
Catecholamines and cortisol levels tend to be
elevated in anxiety disorders (Garza-Ulloa2023).
Growth hormone,
responses can be variable,

prolactin, and thyroid axis
exhibiting either
elevated or normal levels. Glucose regulation often
shows increased levels, and melatonin correlates
with the degree of anxiety. While stimulus-induced
panic attacks generally present with normal or
elevated hormone levels, other hormonal responses
may be blunted or inconsistent (Bliddal et al.2021;
Lotito et al.2025). Hyperthyroidism can imitate
panic  symptoms, and certain  hormonal
abnormalities, such as elevated basal cortisol and
altered responses to stimulation tests, are more
prevalent in women (G. Cameron & M. Nesse,
1988). Brain regions sensitive to adult stressors,
including the amygdala, hippocampus, and
prefrontal cortex, maturing  during
adolescence. As these areas and their associated
stress-sensitive neural circuits develop, they may
contribute to heightened vulnerability during this
period (D. Romeo, 2014).

continue



3.3. Hormones and Neurotransmitter
Interaction

The function of any endocrine organ is inherently
dependent on the release of sufficient quantities of
trophic hormones from the pituitary gland. These
hormones ensure that the endocrine glands grow
during development, produce the quantity of
hormone appropriate for physiological needs, and
respond rapidly when additional hormone is
required (Al-Suhaimi and Khan2022). The major
trophic hormone relevant to the thyroid gland is
TSH; however, the function of the adrenal gland is
also markedly altered in anxiety disorders (Schifter
et al., 2021). The relationship between the adrenal
and the thyroid is equally relevant to the
pathophysiology of anxiety since ACTH and TSH
have analogous roles in maintaining glandular
structure and function. The decrease in thyroid-
linked hormone and corticosteroid secretion due to
medial hypothalamic ablation causes hypophagia
and weight loss (Al-Suhaimi and Khan2022; BA A
& P, 2023). Thyroid hormones and corticosteroids
influence appetite, and
administration of T4 and corticosterone can prevent
these effects of the lesion. The hypothalamic cells
that maintain the thyroid and adrenal appear to be
regulated separately, and their activity can be
modified independently (G. Cameron & M. Nesse,
1988).

metabolism  and

4. Hormonal Influences on Anxiety

Liberally distributed in the central nervous system
are peptide and protein hormones such as oxytocin
and vasopressin. Oxytocin appears to influence
anxiety, bonding, and aggressive behaviours (G.
Cameron & M. Nesse, 1988).

Among  hormones,  elevated levels  of
catecholamines and cortisol appear to be the most
common abnormality in GAD. The thyroid and
gonadal axes appear to be ‘‘normal’’ or show only
a few abnormalities; however, abnormal thyroid
function is a common feature of patients with panic
disorder, and high levels of oestrogens are found in
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panic  disorder experience

premenstrual symptoms (Lo§ & Waszkiewicz,
2021; Jamali et al., 2025).

patients  who

An increased prevalence of diffuse body pain,
increased demand for veterinary analgesic agents,
and a positive Faecal and Soiled Paper Test (FPT
and SPT) score are all associated with the recurrent
use of alpha-melanocyte-stimulating hormone (a-
MSH) (Dall’Olmo et al., 2023). So contents of a-
(a-MSH) are
associated with stress-related disorders, including
anxiety and central sensitisation to pain (K Schmidt
etal., 2018).

melanocyte-stimulating hormone

Newborns are repeatedly exposed to a range of
various  physiological,
neurological, and hormonal factors, which may
affect normal neuronal and  behavioural
development (Zhao et al., 2023).

influences due to

4.1. Estrogens and Anxiety Symptoms

Studies have consistently  highlighted the
modulatory role of estrogens on anxiety-related
behaviors in humans and animals. Selective
estrogen receptor modulators are associated with
altered anxiety-like behavior. Estrogen replacement
therapy reduces symptoms of depression and
anxiety in non-depressive menopausal women
(Sharma et al.2023; Liu et al., 2024). A clinical
sample of postmenopausal women revealed the
prevalence of mood and anxiety disorders and their
related factors. Among menstruating women with
panic disorder, symptom fluctuations are markedly
linked to menstrual timing. The estrous cycle and
ovarian hormones influence behavioral indices of
anxiety in female rats (Green & Graham, 2022).
Estrogen receptor GPR30 exerts anxiolytic effects
by maintaining the balance between GABAergic
and glutamatergic transmission in the basolateral
amygdala of ovariectomized mice after stress
(Stanikova et al., 2019). Women’s levels of the
estrogen conjugates and

estradiol correlate inversely with overall body mass

metabolites estrone



index. Performance on tests of psychomotor speed,
set-shifting, and visual working memory increases
commensurately with  concentrations of the
androgens testosterone and free testosterone (G.
Cameron & M. Nesse, 1988).

4.2. Androgens and Their Effects

Androgens have a variety of possible anxiolytic and
anxiogenic effects. They intensely modify the
regulation of glucocorticoid secretion, which
frequently alters anxiety signaling (G. Cameron &
M. Nesse, 1988). Although the predominant
androgenic steroid is testosterone (T), other
androgens such as dehydroepiandrosterone
(DHEA) and 5a-androstane-3f,17p-diol (3p-diol)
are typically involved in anxiety modulation (Sheng
et al.2021). DHEA has been deemed anxiolytic
across both humans and rodents, and substantially
increases exploratory behavior;
effects appear to be dependent on the dose of
administration and age of the subject (Nenezic et

the anxiolytic

al.2023). Synthetic androgens such as 7a-methyl-
19-nortestosterone  generate activity on both
androgen receptors and progestin receptors, which
has been suggested by some researchers to be a
therapeutic target with the capacity to alleviate
anxiety (Malik & Nadeem, 2023). The activity of T
itself may be broadly split, as systemic T reduces
anxiety and local aromatization of T to estradiol in
the medial preoptic area
(Pillerova et al.2022).

increases anxiety

4.3. Thyroid Hormones and Mood Disorders

The neuroendocrine system coordinates the
interaction of the brain with the peripheral
endocrine glands. Relevant to anxiety disorders is
the hypothalamic-pituitary-thyroid (HPT) axis. The
HPT axis is activated by cold exposure or stress.
Thyrotropin-releasing factor (TRF) is secreted from
the hypothalamus into the hypophyseal portal vein.
This stimulates the release of thyroid-stimulating
hormone (TSH) from the anterior pituitary, which
in turn stimulates the secretion of thyroid hormones
from the thyroid gland. The thyroid produces
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thyroxine (T4) and triiodothyronine (T3), of which
the latter is more biologically active (Castillo-
Campos et al.2021; Vella & Hollenberg, 2021).

Dysfunction of the thyroid gland has been
associated with anxiety. Both hypo- and
hyperthyroidism may result in anxiety presentation
in a nonpsychiatric clinical setting. Conversely,
screening of subjects with primary anxiety or
depressive disorders may reveal abnormalities of
the HPT axis as well as elevated antithyroid
antibodies (Fischer & Ehlert, 2018).

5. Gender Differences in Hormonal Impact

Increased hormone levels, as well as anxiety
indicators, make adolescence a wvulnerable
developmental stage for anxiety disorders (Z.
Farhane-Medina et al., 2022). The imbalance
between the action of these hormones through
activation of the hypothalamic-pituitary-adrenal
(HPA) axis further complicates the vulnerability
framework for adolescents previously burdened
with a psychopathological profile (Mastorci et al.,
2024). In the referenced work, the authors found
that higher levels of anxiety among girls were
mainly due to genetic factors, with heritability
explaining 74% of the variance in anxiety in girls
compared to 65% in boys (Martin et al.2021). The
greater prevalence of internalizing symptoms in
women may be attributed to sex-related biological
vulnerability  and
exposures (Farhane-Medina et

environmental
al.2022).
Additionally, girls’ propensity to ruminate and
catastrophize amplifies their vulnerability to
anxiety disorders (Conroy, 2021). The pattern of
comorbidity between anxiety and depression also
differs by sex, being more prevalent in women.
Women exhibited an increased occurrence of
anxiety-depressive symptoms (Farhane-Medina et
al.2022).

differential

5.1. Males vs. Females
Diagnoses of generalized anxiety disorders and
panic disorders grow steadily from childhood



through the adolescent and young adult years. As
the transition from adolescence into young
adulthood occurs, the incidence of GAD, PD, and
other anxiety disorders is greater for females than
males (Z. Farhane-Medina et al., 2022). Moreover,
previous research identifies biological sex as a
major risk factor for the development of anxiety
and depression complications. Girls show higher
levels of anxiety, mainly due to genetic factors,
with heritability explaining 74% of variance in girls
and 65% in boys (Farhane-Medina et al.2022). The
higher prevalence of internalizing symptoms in
females can be attributed to sex-related biological
vulnerability —and  environmental  exposure.
Rumination and catastrophizing increase girls’
vulnerability to anxiety disorders, whereas
supportive marital relationships and quality social
networks reported by males can help combat
loneliness. The greater comorbidity of anxiety and
depression, as well as the amplified clinical
manifestation of these disorders, highlights the
necessity of a symptom-based approach to
understanding these disorders in females (Van et
al.2023).

5.2. Cultural and Social Influences

The cultural and social environments play an
important role in the development of generalized
anxiety and panic disorders. The bidirectional
interactions among individual, social, and familial

factors contribute to the emergence of
psychological disorders (Lin & Guo, 2024).
Parental  psychological control and child

maltreatment act as substantial risk factors for peer
victimisation by impairing self-cognition, including
self-efficacy and self-esteem (Li et al., 2023).
Moreover, the rapid advancement of technology
has led to increased concerns about social media
use and its association with psychological distress,
suicidal ideation, depression, and anxiety (Zubair et
al., 2023). Different patterns of social media
consumption may exert varying impacts on
health, underscoring the

adolescent mental
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necessity to identify effective family- and school-
based (Throuvala et al.2021).
Furthermore, ~ romantic  relationships,  and
specifically experiences with online dating,
potentially exert adverse effects on mental well-
being, representing a further avenue for research
(Gerlach, 2021). Stressful life events, such as
parental divorce, precipitate acute stress reactions
and serve as predictors of anxiety and depression
symptoms. Sexual differentiation constitutes an
important aspect of adolescent mental-health
trajectories; women generally exhibit higher rates
of mood and anxiety disorders, whereas men
display greater vulnerability to substance-use and
antisocial disorders (Farhane-Medina et al.2022).
Moreover, gender moderates the effect of anxiety
and depression, with males demonstrating more
pronounced decrements in self-esteem, academic
performance, psychosocial  functioning, and
subjective well-being; identical risk factors may
also elicit divergent symptomatology across sexes
(Ranney et al., 2021).

interventions

6. Psychosocial Factors

Coping mechanisms are an important psychosocial
factor in generalized anxiety disorder (GAD).
Adolescents tend to use lower levels of approach
coping and social support seeking (the ability to
seek guidance, information, or reassurance from
others) than adults, the use of which was highly
predictive of trait anxiety in this population (Z.
Farhane-Medina et al., 2022).

Social connections also influence anxiety risk. The
quality of social networks acts as a protective factor
against loneliness in women with GAD, whereas
men with the condition report having more
supportive marital relationships (Lin & Guo, 2024).
Anxiety also co-occurs with social deficits, which
can lead to loneliness and social isolation.

Environmental triggers include social media
exposure to potentially anxiety-inducing content
and traumatic or stressful life events such as



parental divorce, peer victimization, bullying, and
academic pressure. On the other hand, peer support,
a positive school climate, and parental emotional
support can reduce anxiety symptom severity, with
the latter being shown to decrease gene expression
related to stress and anxiety disorders.

6.1. Environmental Stressors

Environmental stressors trigger acute fight-or-flight
responses that prepare the organism to face
imminent danger (E. Tafet & B. Nemeroff, 2020).
These mechanisms are vital for survival and are
conserved across vertebrate species. After the threat
subsides, a return to homeostasis is necessary to
prevent pathological changes; failure to do so can
contribute to the development of stress-related
disorders.  The  hypothalamic-pituitary-adrenal
(HPA) axis, comprising the hypothalamus,
pituitary, and adrenal glands, is a key mediator of
the stress response and a target of several anxiolytic
drugs. Hyperactivity of the HPA axis, as observed
in some patients with anxiety and mood disorders,
results in increased corticosterone and cortisol
secretion, which affects the expression of many
genes (G. Cameron & M. Nesse, 1988). For
example, the glucocorticoid receptor gene (Nr3cl)
possesses glucocorticoid response elements in its
promoter region and is therefore susceptible to
autoregulatory control by increased glucocorticoids
(Jaric et al., 2019). Adrenergic, noradrenergic,
gamma-aminobutyric acid-ergic, serotoninergic,
and dopaminergic pathways display altered activity
in most anxiety disorders, highlighting multifaceted
neurochemical dysregulations. Genetic, epigenetic,
and physiological changes induced by the HPA axis
may mediate long-lasting behavioral effects of
stress. Benzodiazepines reduce the activity of
corticotropin-releasing factor (CRF) neurons in the
hypothalamus, antidepressants
(TCAs) and selective serotonin reuptake inhibitors
(SSRIs) influence different aspects of HPA axis
regulation. For instance, the SSRI escitalopram
inhibits CRF release in the amygdala and increases

while tricyclic
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glucocorticoid receptor density in the hippocampus
and hypothalamus.

6.2. Coping Mechanisms

Anxiety disorders represent the most common
psychiatric issues in children, hindering academic
and social functioning and causing impairments in
school performance and family interactions. Within
this context, children may develop coping strategies
to minimize or overcome experienced stress.

Psychological coping mechanisms constitute
conscious efforts that an individual employs to
address external or internal challenges to reduce or
tolerate anxiety. Stressful situations in daily life can
lead to the activation of a psychological set of
coping strategies.

Research involving 461 students from Greece has
identified several factors influencing anxiety levels
and coping strategies. Gender has a significant
relationship with both anxiety levels and coping
strategies, as does maternal education. Age is
related to anxiety disorders, with a higher
prevalence of anxiety disorders observed in girls
(Antoniou & Karteris, 2017).

7. Treatment Approaches

A multimodal treatment approach,
medication, therapy, and
interventions, has shown greater improvement in
symptoms than unimodal treatments (Badcock et
al.2021). Cognitive-behavioral therapy (CBT) is
effective for various anxiety disorders, including
generalized anxiety disorder, social anxiety, and
panic disorder, and benefits are maintained over
time (Butler et al., 2021). For youth with mild to
moderate impairment, psychoeducation and CBT
are recommended across anxiety disorders, with
medication deferred initially. For moderate to
severe  anxiety,
medication and CBT is advised for generalized
anxiety disorder and social anxiety, with selective
serotonin reuptake inhibitors (SSRIs) supported by

including
environmental

combined treatment  with



multiple trials and recommended as first-line agents
(Haugan et al.2022). Medication may start
concurrently with therapy or before, and can be
added if psychotherapy alone is insufficient.
Selection of pharmacologic agents
evidence and guidelines, considering side effects
and individual needs, with
required (Trautmann et al.2023). Frequent follow-
up visits are recommended to monitor effectiveness
and tolerance, especially when there is a family
history of suicide, previous suicide attempts, or
comorbid depression. Standardized scales should be
used to assess progress. After symptom resolution,
medication is typically maintained for one year
before gradual tapering, to prevent recurrence
(Kodish et al., 2011).

follows

informed consent

7.1. Pharmacological Treatments

Despite the high prevalence of anxiety disorders
and the amount of research invested in their
treatment, relatively few novel medications have
been investigated (Garakani et al., 2020). Selective
serotonin reuptake inhibitors (SSRIs) are the first-
line agents for treating pediatric anxiety disorders,
with evidence suggesting that a switch to an
alternative SSRI improves outcomes after an
unsuccessful initial trial (Kodish et al., 2011).
Residual symptoms often remain when SSRIs are
used without psychotherapy, most commonly
cognitive behavioral therapy (CBT) (Whiston et
al.2022). Tricyclic antidepressants and
benzodiazepines also exhibit anti-anxiety effects,
but the risks associated with these medications,
such as elevated side effects or dependence, make
them a less attractive option for the pediatric
population (Deb et al.2021).

7.2. Psychotherapy Options

Psychotherapy offers multiple options for the
treatment of anxiety disorders. One treatment
option to consider is cognitive behavioral therapy
(CBT) (Newman et al.2022). CBT has not only
been shown to be effective in the treatment of
generalized anxiety disorder (GAD) in children and
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adolescents, but also for social anxiety, panic
disorder, obsessive compulsive disorder (OCD),
and post-traumatic stress disorder (PTSD) (Guo et
al.2021). Moreover, clinicians and families alike
seek to utilize the least intrusive therapies before
considering medication. Therefore, for youth
presenting with mild to moderate impairments,
psychoeducation and CBT are the first
recommended treatments (Oliveira & Dias, 2023).
For moderate to severe GAD, a combined treatment
approach pairing medication and a form of therapy
such as CBT is preferable. Psychotherapy and
environmental interventions can be integrated into
this approach for enhanced effectiveness (Kodish et
al., 2011).

7.3. Lifestyle Modifications

Broad-spectrum therapies such as benzodiazepines
have been the treatment mainstay for anxiety
disorders (Loscher & Klein, 2021). Because of the
problems of tolerance, dependence, withdrawal
phenomena, and abuse that these agents can create,
the development of new effective pharmacological
and nonpharmacological treatments is critically
important (G. Cameron & M. Nesse, 1988). A
growing number of studies reviewed here provide
support for the wuse of complementary and
alternative medicines (CAM), as well as for
lifestyle modifications, in the treatment of anxiety
(Ng & Jain, 2022). A range of CAM therapies
appear promising, including kava, for which there
is moderately strong support, and acupuncture,
yoga, and Tai chi, though methodological problems
inhibit firm conclusions; homeopathy lacks support
(Sarris et al., 2012). Interactions between biological
factors and lifestyle behaviors, such as diet and
physical activity, also play important roles in
anxiety disorders. Dietary improvements have
preliminary support for anxiolytic effects, and
avoidance of caffeine, alcohol, and nicotine also
shows encouraging evidence (Aucoin et al.2021).
Several potential lifestyle contributors to anxiety-



induced sleep disturbances are highlighted by
recent research (Francisco Lopez-Gil et al., 2022).

8. Conclusion

The extensive variability between the physiological
and behavioral markers of anxiety makes it unlikely
that generalized anxiety disorder and panic
disorder, or other aspects of anxiety, represent the
disruption of a single physiological system. Both
have a lifetime prevalence in the general population
of about 5%. Many of the major physiological
systems are affected, as well as a variety of
neurotransmitters and brain systems. For example,
serotonergic drugs are effective in both disorders,
but animal models suggest that serotonin generally
inhibits the fight or flight response that
accompanies  anxiety.  Dopaminergic  and
noradrenergic systems appear to be activated,
which normally should increase the response.
Ghrelin and neuropeptides also seem to play a
substantial role and perhaps may help explain the
increases in appetite often found in generalized
anxiety disorder. In addition, physiological markers
of stress regulation, glucose  regulation,
hypothalamic—pituitary—adrenal (HPA) function,
thyroid function, and prolactin are all affected.
While some generalizations can be made (such as
reduced glucose response to challenge, more
abnormal thyroid secretion with generalized
anxiety, and increased ghrelin and other
neuropeptides and reduced prolactin with panic), no
clear physiological picture emerges without
factoring in such variables as sensitization, whether
the patient has experienced attacks, and the phase
of the «cycle or pregnancy. Similarly, a
neuroanatomical or neurochemical dissection
cannot easily explain all the data. A better
framework or new ideas, such as the sensitivity of
interoceptive processes, may be needed to move to
a better understanding and broader model of the
maintenance of anxiety disorders.

Conflict of interest: NIL

10
Funding: NIL
References:

1. Adewusi, J., Levita, L., Gray, C., & Reuber, M.
(2021). Subjective versus objective measures of
distress, arousal, and symptom burden in
patients with functional seizures and other
functional neurological symptom. Epilepsy &
Behavior Reports. sciencedirect.com

2. Alinsky, R. H., Hadland, S. E., Quigley, J., &
Patrick, S. W. (2022). Recommended
terminology for substance use disorders in the
care of children, adolescents, young adults, and
families. Pediatrics. nih.gov

3. Al-Suhaimi, E. A., & Khan, F. A. (2022). The
pituitary gland: functional relationship with the
hypothalamus, structure, and physiology. In
Emerging Concepts in Endocrine Structure and
Functions (pp. 73-131). Singapore: Springer
Nature Singapore. [HTML]

4. Al-Suhaimi, E. A., Khan, F. A., & Homeida, A.
M. (2022). Regulation of male and female
reproductive functions. In Emerging concepts in
endocrine structure and functions (pp. 287-347).
Singapore: Springer Nature Singapore. [HTML]

5. Antoniou, A. S. & Karteris, V. (2017).
FACTORS INFLUENCING THE
OCCURRENCE OF ANXIETY LEVELS IN
CHILDHOOD AND COPING STRATEGIES.
PDF

6. Armstrong-Carter, E. & Telzer, E. H. (2022).
Biological sensitivity to environmental context
fluctuates dynamically within individuals from
day to day. Scientific Reports. nature.com

7. Aucoin, M., LaChance, L., Naidoo, U., Remy,
D., Shekdar, T., Sayar, N., ... & Cooley, K.
(2021). Diet and anxiety: a scoping review.
Nutrients, 13(12), 4418. mdpi.com

8. BA A S K & P, S. M. (2023). General
Endocrinology and Hormones of Hypothalamus
and Pituitary. Textbook of Veterinary

Physiology. [HTML]



https://www.sciencedirect.com/science/article/pii/S2589986421000769
https://pmc.ncbi.nlm.nih.gov/articles/PMC9386168/pdf/nihms-1811093.pdf
https://link.springer.com/chapter/10.1007/978-981-16-9016-7_4
https://link.springer.com/chapter/10.1007/978-981-16-9016-7_9
https://core.ac.uk/download/236106832.pdf
https://www.nature.com/articles/s41598-022-14481-7.pdf
https://www.mdpi.com/2072-6643/13/12/4418
https://link.springer.com/chapter/10.1007/978-981-19-9410-4_15

10.

11

12.

13.

14.

15.

16.

Badcock, J. C., Brand, R., Thomas, N.,
Hayward, M., & Paulik, G. (2021). Multimodal
versus unimodal auditory hallucinations in
clinical practice: Clinical characteristics and
treatment outcomes. Psychiatry Research, 297,
113754. [HTML]

Bashkatov, S. A. & Garipova, M. I. (2022). On
the age-specific neurochemical and endocrine
biomarkers of temperament traits in
adolescents. Current Opinion in Behavioral
Sciences. [HTML]

Bitsko, R. H. (2022). Mental health
surveillance among children—United States,
2013-2019. MMWR supplements. cdc.gov
Bliddal, M., Kildegaard, H., Rasmussen, L.,
Ernst, M., Jennum, P. J., Mogensen, S. H., ... &
Wesselhoeft, R. (2023). Melatonin use among
children, adolescents, and young adults: a
Danish nationwide drug utilization study.
European child & adolescent psychiatry,
32(10), 2021-2029. antonpottegaard.dk
Bougeard, C., Picarel-Blanchot, F., Schmid, R.,
Campbell, R., & Buitelaar, J. (2021).
Prevalence of autism spectrum disorder and co-
morbidities in children and adolescents: a
systematic
psychiatry, 12, 744709. frontiersin.org

Brown, V. M., Price, R., & Dombrovski, A. Y.
(2023). Anxiety as a disorder of uncertainty:
Implications for understanding maladaptive
anxiety, anxious avoidance, and exposure
therapy. Cognitive, Affective, & Behavioral

literature review. Frontiers in

Neuroscience, 23(3), 844-868. springer.com
Butler, R. M., O'Day, E. B., & Heimberg, R. G.
(2021). The benefits of a longer course of
cognitive behavioral therapy for some patients
with social anxiety disorder. Cognitive
Behaviour Therapy. [HTML]

Castillo-Campos, A., Gutiérrez-Mata, A.,
Charli, J. L., & Joseph-Bravo, P. (2021).
Chronic stress inhibits hypothalamus—pituitary—
thyroid adipose
responses to acute cold exposure in male rats.

axis and brown tissue

17.

18.

19.

20.

21.

22.

23.

24,

11

Journal of Endocrinological
44(4), 713-723. academia.edu
Challa, R., & Alahari, S. (2023). Anxiety and
Anguish: Navigating Psychological Corridors
from Childhood to Adulthood. In Anxiety and
Anguish-Psychological ~ Explorations  and
Anthropological Figures. IntechOpen.
intechopen.com

Conroy, H. E. (2021). Fearful Temperament,
Social Anxiety, And Depressive Symptoms In
Clinically Anxious Youth: The Role Of
Catastrophizing Cognitions. tdl.org

Creswell, C., Waite, P., & J. Cooper, P. (2014).
Assessment and management of anxiety
disorders in children and adolescents. [PDF]

D. Romeo, R. (2014). Perspectives on stress
resilience
function. ncbi.nlm.nih.gov

Dall’Olmo, L., Papa, N., Surdo, N. C., Marigo,
l., & Mocellin, S. (2023). Alpha-melanocyte
stimulating hormone  (a-MSH):  biology,
clinical and implication in
melanoma. Journal of Translational Medicine,
21(1), 562. springer.com

Dalton, S. D. P., Cooper, H., Jennings, B., &
Cheeta, S. (2025). The empirical status of
implicit emotion regulation in mood and
anxiety disorders: A meta-analytic review.
Journal of Affective Disorders. brunel.ac.uk
Deb, S., Roy, M., Lee, R., Majid, M., Limbu,
B., Santambrogio, J., ... & Bertelli, M. O.
(2021). Randomised controlled trials of
antidepressant and anti-anxiety medications for
people with autism spectrum disorder:
systematic review and meta-analysis. BJPsych
Open, 7(6), €179. cambridge.org

Doering, S., Larsson, H., Halldner, L., Gillberg,
C., Kuja-Halkola, R., & Lundstrém, S. (2022).
Internalizing symptoms in adolescence are
modestly affected by symptoms of anxiety,
depression, and neurodevelopmental disorders
in childhood. BMC psychiatry, 22(1), 233.

springer.com

Investigation,

and adolescent neurobehavioral

relevance


https://www.sciencedirect.com/science/article/pii/S0165178121000512
https://www.sciencedirect.com/science/article/pii/S2352154621001595
https://www.cdc.gov/mmwr/volumes/71/su/su7102a1.htm?trk=public_post_comment-text
https://antonpottegaard.dk/publications/originalarticles/%5bo278%5d%20Melatonin%20use%20among%20children,%20adolescents,%20and%20young%20adults.pdf
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2021.744709/pdf
https://link.springer.com/content/pdf/10.3758/s13415-023-01080-w.pdf
https://www.tandfonline.com/doi/abs/10.1080/16506073.2020.1829027
https://www.academia.edu/download/64493565/Castillo-Campos2020_Article_ChronicStressInhibitsHypothala%20(1).pdf
https://www.intechopen.com/chapters/1155318
https://uh-ir.tdl.org/bitstreams/7e25cf95-5706-4561-8760-a087ef223e49/download
https://core.ac.uk/download/352138.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4721430/
https://link.springer.com/content/pdf/10.1186/s12967-023-04405-y.pdf
https://bura.brunel.ac.uk/bitstream/2438/30965/3/FullText.pdf
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/E3B6397AEA86E4723AE2ADB6E77030DD/S2056472421010036a.pdf/randomised_controlled_trials_of_antidepressant_and_antianxiety_medications_for_people_with_autism_spectrum_disorder_systematic_review_and_metaanalysis.pdf
https://link.springer.com/content/pdf/10.1186/s12888-022-03875-6.pdf

25.

26.

27.

28.

29.

30.

31.

32.

33.

E. Tafet, G. & B. Nemeroff, C. (2020).
Pharmacological ~ Treatment of  Anxiety
Disorders: The Role of the HPA Axis.
ncbi.nlm.nih.gov

Farhane-Medina, N. Z., Luque, B., Tabernero,
C., & Castillo-Mayén, R. (2022). Factors
associated with gender and sex differences in
anxiety prevalence and comorbidity: A
systematic review. Science progress, 105(4),
00368504221135469. sagepub.com

First, M. B., Gaebel, W., Maj, M., Stein, D. J.,
Kogan, C. S., Saunders, J. B., ... & Reed, G. M.
(2021). An organization-and category-level
comparison of diagnostic requirements for
mental disorders in ICD-11 and DSM-5. World
Psychiatry, 20(1), 34-51. wiley.com

Fischer, S. & Ehlert, U. (2018). Hypothalamic-
pituitary-thyroid (HPT) axis functioning in
anxiety disorders. A systematic review. [PDF]
Francisco L6pez-Gil, J., Cavero-Redondo, 1., J.
Tarraga Lopez, P., Jiménez-Lépez, E., Duran
Gonzélez, A., Sequi-Dominguez, I., & Eumann
Mesas, A. (2022). Anxiety-Induced Sleep
Disturbance  and  Associated  Lifestyle
Behaviors According to Sex in Argentine
Adolescents. ncbi.nlm.nih.gov

G. Cameron, O., & M. Nesse, R. (1988).
Systemic  hormonal and  physiological
abnormalities in anxiety disorders. [PDF]
Garakani, A., W. Murrough, J., C. Freire, R., P.
Thom, R., Larkin, K., D. Buono, F., & V.
losifescu, D. (2020). Pharmacotherapy of
Anxiety Disorders: Current and Emerging
Treatment Options. ncbi.nlm.nih.gov
Garza-Ulloa, J. (2023). Theory for Anxiety

Disorders. In  Anxiety and  Anguish-
Psychological Explorations and
Anthropological Figures. IntechOpen.

intechopen.com
Gerlach, K. C. (2021). Romantic Relationships

and Well-being in an Era of Online Dating:

How Commitment and Satisfaction in

34.

35.

36.

37.

38.

39.

40.

12

Relationships are Associated with Well-being.
utwente.nl

Gorbis, E. & Jajoo, A. (2024). Panic Disorder:
Epidemiology, Etiology, and Treatment
Strategies. J Med Clin Nurs Stud. academia.edu
Green, S. A. & Graham, B. M. (2022).
Symptom fluctuation over the menstrual cycle
in anxiety disorders, PTSD, and OCD: a
systematic review. Archives of women's mental
health. [HTML]

Guo, T., Su, J., Hu, J., Aalberg, M., Zhu, Y.,
Teng, T., & Zhou, X. (2021). Individual vs.
group cognitive behavior therapy for anxiety
disorder in children and adolescents: A meta-

analysis of randomized controlled trials.
Frontiers in  psychiatry, 12, 674267.
frontiersin.org

Haugan, A. L. J,, Sund, A. M., Young, S.,
Thomsen, P. H., Lydersen, S., & Ngvik, T. S.
(2022). Cognitive behavioural group therapy as
addition to psychoeducation and
pharmacological treatment for adolescents with
ADHD symptoms and related impairments: a
randomised controlled trial. BMC psychiatry,
22(1), 375. springer.com

Hovenkamp-Hermelink, J. H., Jeronimus, B. F.,
Myroniuk, S., Riese, H., & Schoevers, R. A.
(2021). Predictors of persistence of anxiety
disorders across the lifespan: a systematic
review. The Lancet Psychiatry, 8(5), 428-443.

rug.nl

Jamali, Z., Hosseiniara, R., Khalili, P.,
Mirazaei, M., Zarei, S., Habibi, M., &
Karimabad, M. N. (2025). The association
between major depressive disorder and
generalized anxiety disorder with

hematological indices in the Rafsanjan youth
cohort study. Scientific Reports, 15(1), 17396.
nature.com

Janssen, J. A. (2022). New insights into the role
of insulin and hypothalamic-pituitary-adrenal
(HPA) axis in the metabolic syndrome.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7243209/
https://journals.sagepub.com/doi/pdf/10.1177/00368504221135469
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1002/wps.20825
https://www.zora.uzh.ch/id/eprint/141342/1/MS_HPT_axis_in_anxiety_disorders_11_Sept_2017-fur_ZORA.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9084278/
http://deepblue.lib.umich.edu/bitstream/2027.42/27526/1/0000570.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7786299/
https://www.intechopen.com/chapters/1158251
http://essay.utwente.nl/86640/1/Gerlach_BA_BMS.pdf
https://www.academia.edu/download/120260801/panic_disorder_epidemiology_etiology_and_trreatment_strategies_1_.pdf
https://link.springer.com/article/10.1007/s00737-021-01187-4
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2021.674267/pdf
https://link.springer.com/content/pdf/10.1186/s12888-022-04019-6.pdf
https://research.rug.nl/files/177228875/Predictors_of_persistence_of_anxiety_disorders_across_the_lifespan_a_systematic_review.pdf
https://www.nature.com/articles/s41598-025-86875-2.pdf

41.

42.

43.

44,

45.

46.

47.

48.

International journal of molecular sciences.
mdpi.com

Jaric, 1., Rocks, D., Cham, H., Herchek, A., &
Kundakovic, M. (2019). Sex and Estrous Cycle
Effects on Anxiety- and Depression-Related
Phenotypes in a Two-Hit Developmental Stress
Model. [PDF]

Javaid, S. F., Hashim, 1. J., Hashim, M. J., Stip,
E., Samad, M. A., & Ahbabi, A. A. (2023).
Epidemiology of anxiety disorders: global
burden and sociodemographic associations.
Middle East Current Psychiatry, 30(1), 44.
springer.com

K Schmidt, C., Khalid, S., Loukas, M., &
Shane Tubbs, R. (2018). Neuroanatomy of
Anxiety: A Brief Review. ncbi.nlm.nih.gov

Knight, J. (2021). Endocrine system 1:
overview of the endocrine system and
hormones. Nursing Times.

biohealthcarenetworks.com
Kodish, I., Rockhill, C., & Varley, C. (2011).
Pharmacotherapy for anxiety disorders in
children and adolescents. ncbi.nim.nih.gov
Kostev, K., Weber, K., Riedel-Heller, S., von
Vultée, C., & Bohlken, J. (2023). Increase in
depression and anxiety disorder diagnoses
during the COVID-19 pandemic in children
and adolescents followed in pediatric practices
in Germany. European Child & Adolescent
Psychiatry, 32(5), 873-879. springer.com
Kuzminskaite, E., Vinkers, C. H., Milaneschi,
Y., Giltay, E. J., & Penninx, B. W. (2022).
Childhood trauma and its impact on depressive
and anxiety symptomatology in adulthood: A
6-year longitudinal study. Journal of Affective
Disorders, 312, 322-330. sciencedirect.com
L. Byrne, M., Whittle, S., Vijayakumar, N.,
Dennison, M., G. Simmons, J., & B. Allen, N.
(2016). A systematic review of adrenarche as a
period in neurobiological
and mental health.

sensitive
development
ncbi.nlm.nih.gov

49.

50.

51.

52.

53.

54,

55.

56.

57.

13

Li, S, Liu, H., & Yu, G. (2023). Childhood
maltreatment and cyberbullying victimization:
Roles of maladaptive self-cognition and
gender. Current Psychology. [HTML]

Lin, J. & Guo, W. (2024). The Research on
Risk Factors for Adolescents’ Mental Health.
ncbi.nlm.nih.gov

Liu, Q., Huang, Z., & Xu, P. (2024). Effects of
hormone replacement therapy on mood and
sleep quality in menopausal women. World
Journal of Psychiatry. nih.gov

Los, K. & Waszkiewicz, N. (2021). Biological

markers in anxiety disorders. Journal of
Clinical Medicine. mdpi.com

Loscher, W. & Klein, P. (2021). The
pharmacology and clinical efficacy of

antiseizure medications: from bromide salts to

cenobamate and beyond. CNS drugs.

springer.com

Lotito, M. C. F., Pinto, A. C. T., Alwves, L. C,,
Barbosa, M. A., Ferreira, D. C., Portela, M. B.,
... & de Araujo Castro, G. F. B. (2025). Autism
Spectrum Disorder: Sleep Characteristics in
Children and Adolescents, and Their
Relationship with Probable Sleep Bruxism,
Anxiety, and Cortisol and Melatonin Levels—
A Cross-Sectional Study of Children in Brazil.
Journal of Autism and Developmental
Disorders, 1-14. [HTML]

Machaj, D., Ptaczek, A., Cyboran, K., Kuc, M.,
& Biatas, F. (2022). Generalized anxiety
disorder, panic  disorder-diagnosis  and
treatment. Journal of Education, Health and
Sport, 12(7), 780-783. umk.pl

Malik, M. A. & Nadeem, M. S. (2023).
Molecular mechanism of action of estrogens,
progestins, and androgens. How Synthetic
Drugs Work. [HTML]

Martin, J., Asjadi, K., Hubbard, L., Kendall, K.,
Pardifas, A. F., Jermy, B., & Major
Depressive Disorder Working Group of the
Psychiatric Genomics Consortium. (2021).

Examining sex differences in


https://www.mdpi.com/1422-0067/23/15/8178
https://core.ac.uk/download/201088292.pdf
https://link.springer.com/content/pdf/10.1186/s43045-023-00315-3.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5849353/
https://www.biohealthcarenetworks.com/img/research/hormones-v1.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3263391/
https://link.springer.com/content/pdf/10.1007/s00787-021-01924-1.pdf
https://www.sciencedirect.com/science/article/pii/S0165032722007182
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6987793/
https://link.springer.com/article/10.1007/s12144-022-03854-w
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11047495/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11262926/pdf/WJP-14-1087.pdf
https://www.mdpi.com/2077-0383/10/8/1744/pdf
https://link.springer.com/content/pdf/10.1007/s40263-021-00827-8.pdf
https://link.springer.com/article/10.1007/s10803-025-06925-6
https://apcz.umk.pl/JEHS/article/download/39203/33094
https://www.sciencedirect.com/science/article/pii/B9780323998550000063

58.

59.

60.

61.

62.

63.

64.

65.

neurodevelopmental and psychiatric genetic
risk in anxiety and depression. PL0oS One,
16(9), e0248254. plos.org

Mastorci, F., Lazzeri, M. F. L., Vassalle, C., &
Pingitore, A. (2024). The transition from
childhood to adolescence: Between health and
vulnerability. Children. mdpi.com

Mcclaine Josey, L. (2016). Biological,
Psychological, And Social Profiles That Predict
Depression And/or Anxiety In Adolescents
Aged 12-17 Years Identified Via Secondary
Analysis of The 2011-2012 National Survey Of
Childrenu27s Health. [PDF]

McCoy, R. E. (2023). Generalized Anxiety
Disorder Symptoms Stratified by Age in
Primary Care. waldenu.edu

Mueller, J. W., Vogg, N., Lightning, T. A,
Weigand, I., Ronchi, C. L., Foster, P. A., &
Kroiss, M. (2021). Steroid sulfation in adrenal
tumors. The Journal of Clinical Endocrinology
& Metabolism, 106(12), 3385-3397. oup.com
Nenezic, N., Kostic, S., Strac, D. S., Grunauer,
M., Nenezic, D., Radosavljevic, M., ... &
Samardzic, J. (2023). Dehydroepiandrosterone
(DHEA): Pharmacological effects and potential
therapeutic application. Mini Reviews in
Medicinal Chemistry, 23(8), 941-952. [HTML]
Newman, M. G., Basterfield, C., Erickson, T.
M., Caulley, E., Przeworski, A., & Llera, S. J.
(2022).  Psychotherapeutic  treatments for
generalized anxiety disorder: Cognitive and
behavioral therapies, enhancement strategies,
and emerging efforts. Expert
neurotherapeutics, 22(9), 751-770. nih.gov

Ng, J. Y. & Jain, A. (2022). Complementary
and
recommendations in guidelines for anxiety: A
systematic review and quality assessment.
Psychiatry Research. [HTML]

Oake, A. & Pathak, Y. V. (). Anxiety
Disorders:  Background,  Anatomy, and
Pathophysiology. Anxiety. [HTML]

review of

alternative  medicine mention and

66.

67.

68.

69.

70.

71.

72.

73.

74.

14

Oliveira, C. T. & Dias, A. C. G. (2023). How
can psychoeducation help in the treatment of
mental disorders?. Estudos de Psicologia
(Campinas). scielo.br

Ozdemir, 1 & Kuru, E. (2023). Investigation of
distortions in panic disorder,
generalized anxiety disorder and social anxiety
disorder. Journal of Clinical Medicine.
mdpi.com

Pardossi, S., Cuomo, A., & Fagiolini, A.
(2024). Unraveling the boundaries, overlaps,
and connections between schizophrenia and
obsessive—compulsive disorder (OCD). Journal
of Clinical Medicine. mdpi.com

Parodi, K. B., Holt, M. K., Green, J. G,
Porche, M. V., Koenig, B., & Xuan, Z. (2022).
Time trends and disparities in anxiety among
adolescents, 2012-2018. Social psychiatry and
psychiatric epidemiology, 57(1), 127-137.
springer.com

Pillerova, M., Borbélyova, V., Pastorek, M.,
Riljak, V., Hodosy, J., Frick, K. M., &
Téthova, L. U. (2022). Molecular actions of sex
hormones in the brain and their potential
treatment use in anxiety disorders. Frontiers in
Psychiatry, 13, 972158. frontiersin.org

Ranney, R. M., Behar, E., & Zinsser, K. M.
(2021). Gender as a moderator of the
relationship between parental anxiety and
adolescent anxiety and depression. Journal of
Child and Family Studies. [HTML]

Rosellini, A. J. & Brown, T. A. (2024). Anxiety
and Fear-Related Disorders:
Anxiety Disorder. Tasman's
[HTML]

Saha, S., Lim, C. C., Cannon, D. L., Burton, L.,
Bremner, M., Cosgrove, P., ... & J McGrath, J.
(2021). Co-morbidity between mood and
anxiety disorders: A systematic review and

cognitive

Generalized
Psychiatry.

meta-analysis. Depression and anxiety, 38(3),
286-306. wiley.com

Sarapultsev, A., Komelkova, M., Lookin, O.,
Khatsko, S., Gusev, E., Trofimov, A, ... & Hu,


https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0248254&type=printable
https://www.mdpi.com/2227-9067/11/8/989
https://core.ac.uk/download/214207103.pdf
https://scholarworks.waldenu.edu/cgi/viewcontent.cgi?article=12816&context=dissertations
https://academic.oup.com/jcem/article-pdf/106/12/3385/41186789/dgab182.pdf
https://www.benthamdirect.com/content/journals/mrmc/10.2174/1389557522666220919125817
https://pmc.ncbi.nlm.nih.gov/articles/PMC9754763/pdf/nihms-1839326.pdf
https://www.sciencedirect.com/science/article/pii/S0165178122000026
https://www.taylorfrancis.com/chapters/edit/10.1201/9781003333821-2/anxiety-disorders-background-anatomy-pathophysiology-ashley-oake-yashwant-pathak
https://www.scielo.br/j/estpsi/a/RSsdDzgtqCQYSR8cKdRhmFM/?format=pdf&lang=en
https://www.mdpi.com/2077-0383/12/19/6351?utm_campaign%5b0%5d=160024204010&utm_campaign%5b1%5d=provider-dashboard&utm_medium%5b0%5d=cpc&utm_medium%5b1%5d=booking-link&utm_source%5b0%5d=google&utm_source%5b1%5d=provider-sourced&utm_term%5b0%5d=grow%20therapy&utm_term%5b1%5d=grow%20therapy&utm_term%5b2%5d=grow%20therapy&utm_device=c&utm_content%5b0%5d=705792791451&utm_content%5b1%5d=582218976177&utm_content%5b2%5d=582218976177&cc_opt_out=true
https://www.mdpi.com/2077-0383/13/16/4739
https://link.springer.com/content/pdf/10.1007/s00127-021-02122-9.pdf
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2022.972158/pdf
https://link.springer.com/article/10.1007/s10826-021-01931-5
https://link.springer.com/rwe/10.1007/978-3-030-51366-5_74
https://onlinelibrary.wiley.com/doi/pdf/10.1002/da.23113

75.

76.

77,

78.

79.

80.

81.

82.

D. (2024). Rat Models in Post-Traumatic Stress
Disorder Research: Strengths, Limitations, and
Implications  for  Translational  Studies.
Pathophysiology, 31(4), 709-760. mdpi.com
Sarris, J., Moylan, S., A. Camfield, D., P. Pase,
M., Mischoulon, D., Berk, M., N. Jacka, F., &
(2012).  Complementary
exercise, meditation, diet, and
lifestyle modification for anxiety disorders: a
review of current evidence. [PDF]

Schifter, M., McLean, M., & Sukumar, S.
(2021). Disorders of the Endocrine System and
of Metabolism. Burket's Oral
[HTML]

Sharma, A., Davies, R., Kapoor, A., Islam, H.,
Webber, L., & Jayasena, C. N. (2023). The
effect of hormone replacement therapy on

Schweitzer, .
medicine,

Medicine.

cognition and mood. Clinical endocrinology,
98(3), 285-295. wiley.com

Sheng, J. A, Tan, S. M., Hale, T. M., & Handa,
R. J. (2021). Androgens and their role in

regulating sex  differences in  the
hypothalamic/pituitary/adrenal ~ axis  stress
response  and  stress-related  behaviors.

Androgens: clinical research and therapeutics,
2(1), 261-274. liebertpub.com

Stanikova, D., Luck, T., Pabst, A., Bae, Y.,
Hinz, A., Glaesmer, H., Stanik, J., Sacher, J.,
Engel, C., Enzenbach, C., Wirkner, K,
Ceglarek, U., Thiery, J., Kratzsch, J., & Riedel-
Heller, S. (2019). Associations between
anxiety, body mass index, and sex hormones in
women. [PDF]

Stucker, S., De Angelis, J., & Kusumbe, A. P.
(2021). Heterogeneity and dynamics of
vasculature in the endocrine system during
aging and disease. Frontiers in Physiology.
frontiersin.org

Szuhany, K. L. & Simon, N. M. (2022).
Anxiety disorders: a review. Jama. [HTML]
Throuvala, M. A., Griffiths, M. D.,
Rennoldson, M., & Kuss, D. J. (2021). Policy
recommendations for preventing problematic

83.

84.

85.

86.

87.

88.

89.

15

internet use in schools: a qualitative study of
parental perspectives. International journal of
environmental research and public health,
18(9), 4522. mdpi.com

Trautmann, A., Boyer, O., Hodson, E., Bagga,
A., Gipson, D. S., Samuel, S., ... & Haffner, D.
(2023). IPNA
recommendations

clinical practice
the diagnosis and
management of children with steroid-sensitive
nephrotic syndrome. Pediatric nephrology,
38(3), 877-919. springer.com

van der Cruijsen, R., Murphy, J., & Bird, G.
(2019). Alexithymic traits can explain the
association between puberty and symptoms of
depression and anxiety in adolescent females.
ncbi.nlm.nih.gov

Van Loo, H. M., Beijers, L., Wieling, M., de
Jong, T. R., Schoevers, R. A., & Kendler, K. S.
(2023). Prevalence of internalizing disorders,
symptoms, and traits across age using advanced
nonlinear models. Psychological medicine,
53(1), 78-87. cambridge.org

Vella, K. R. & Hollenberg, A. N. (2021). Early
life stress affects the HPT axis response in a
sexually dimorphic manner. Endocrinology.

for

nih.gov
Warda, D. G., Nwakibu, U., & Nourbakhsh, A.
(2023). extremity ~ musculoskeletal

symptoms secondary to maladaptive postures
caused by cell phones and backpacks in school-
aged children and adolescents. Healthcare.
mdpi.com

Whiston, A., Lennon, A., Brown, C., Looney,
C., Larkin, E., O'Sullivan, L., ... & Semkovska,
M. (2022). A systematic review and individual
patient data network analysis of the residual
symptom  structure  following  cognitive-
behavioral ~ therapy  and  escitalopram,
mirtazapine, and venlafaxine for depression.
Frontiers in  psychiatry, 13, 746678.
frontiersin.org

Xie, S., Zhang, X., Cheng, W., & Yang, Z.
(2021). Adolescent anxiety disorders and the


https://www.mdpi.com/1873-149X/31/4/51
https://core.ac.uk/download/14001337.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119597797.ch22
https://onlinelibrary.wiley.com/doi/pdf/10.1111/cen.14856
https://www.liebertpub.com/doi/pdf/10.1089/andro.2021.0021
https://core.ac.uk/download/224974593.pdf
https://www.frontiersin.org/journals/physiology/articles/10.3389/fphys.2021.624928/pdf
https://jamanetwork.com/journals/jama/article-abstract/2799904
https://www.mdpi.com/1660-4601/18/9/4522
https://link.springer.com/content/pdf/10.1007/s00467-022-05739-3.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6334924/
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/0DACDFD45345CA5EFE8F52C46364D985/S0033291721001148a.pdf/prevalence_of_internalizing_disorders_symptoms_and_traits_across_age_using_advanced_nonlinear_models.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC8315292/
https://www.mdpi.com/2227-9032/11/6/819
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2022.746678/pdf

90.

91.

92.

93.

developing brain: comparing neuroimaging
findings in adolescents and adults. General
Psychiatry. nih.gov

Yuan, M., Liu, B., Yang, B., Dang, W., Xie,
H., Lui, S, .. & Zhang, W. (2023).
Dysfunction of default mode network
characterizes generalized anxiety disorder
relative to social anxiety disorder and post-
traumatic stress disorder. Journal of Affective
Disorders, 334, 35-42. [HTML]

Z. Farhane-Medina, N., Luque, B., Tabernero,
C., & Castillo-Mayén, R. (2022). Factors
associated with gender and sex differences in
anxiety prevalence and comorbidity: A
systematic review. ncbi.nlm.nih.gov

Zhao, Y., Cheng Liu, J., Yu, F., Ying Yang, L.,
Yi Kang, C., Juan Yan, L., Tong Liu, S., Zhao,
N., Hong Wang, X., & Yang Zhang, X. (2023).
Gender differences in the association between
anxiety symptoms and thyroid hormones in

young patients with first-episode and drug
naive major depressive disorder.
ncbi.nlm.nih.gov

Zubair, U., Khan, M. K., & Albashari, M.
(2023). Link between excessive social media
use and psychiatric disorders. Annals of
medicine and surgery. lww.com

16


https://pmc.ncbi.nlm.nih.gov/articles/PMC8340272/pdf/gpsych-2020-100411.pdf
https://www.sciencedirect.com/science/article/pii/S0165032723005840
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10450496/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10495995/
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/15/oaks.journals/downloadpdf.aspx?an=01845215-202304000-00042

	The Impact of Hormones on Generalized Anxiety and Panic Disorders in Adolescents and Young Adults: A Review
	Abstract
	This review explores the role of hormones in the development and progression of Generalized Anxiety Disorder (GAD) and panic disorder (PD) among adolescents and young adults. It highlights how hormonal variations, particularly in sex hormones like est...
	1. Introduction
	2. Understanding Anxiety Disorders
	2.1. Definition and Types
	2.2. Prevalence in Adolescents and Young Adults
	2.3. Symptoms and Diagnosis

	3. The Role of Hormones
	3.1. Hormonal Changes During Adolescence
	3.2. Impact of Stress Hormones
	3.3. Hormones and Neurotransmitter Interaction

	4. Hormonal Influences on Anxiety
	4.1. Estrogens and Anxiety Symptoms
	4.2. Androgens and Their Effects
	4.3. Thyroid Hormones and Mood Disorders

	5. Gender Differences in Hormonal Impact
	5.1. Males vs. Females
	5.2. Cultural and Social Influences

	6. Psychosocial Factors
	6.1. Environmental Stressors
	6.2. Coping Mechanisms

	7. Treatment Approaches
	7.1. Pharmacological Treatments
	7.2. Psychotherapy Options
	7.3. Lifestyle Modifications

	8. Conclusion


