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ABSTRACT: Affective disorders pose a global health challenge and gender disparity. This
review explores neuroendocrine mechanisms in adolescent affective disorders, revealing
elevated cortisol and thyrotropin levels, puberty's impact, and frontolimbic neurocircuitry
involvement. Gender and epigenetic factors within HPA axis genes highlight the need for
interventions. Understanding these can inform strategies for stress reduction and treatments,
emphasizing the vulnerability of adolescent girls to affective disorders and the importance of
gender-targeting approaches in diagnosis and intervention.

1. INTRODUCTION
Affective disorders, also known as mood disorders, are considered a significant global health
concern. These disorders are described by marked disruptions in emotions and include major
depressive disorder (MDD), bipolar disorder (BD), and persistent disruptive disorder (PDD).
Today, a notable gender disparity exists within these disorders, with very little information known
about the neurobiological underpinnings of this gap. Epidemiological data consistently shows
higher rates of affective disorders among females with twice as many women as men
experiencing depression (Walther et al., 2017).

Adolescent populations are particularly impacted by the affective disorders with the adolescent
girls showing one of the highest rates among this population. Stress exposure during the
developmental stage is a large risk factor for depression among the adolescent girls (Gobinath
et al., 2015). In addition, the dysfunction between the hypothalamic-pituitary-adrenal (HPA) and
hypothalamic-pituitary-thyroid (HPT) axis is also present in adolescents with MDD (Hirtz et al.,
2021). The adolescents with MDD exhibit distinct neuroendocrine patterns, that includes
elevated cortisol and thyrotropin levels (Hirtz et al., 2021). This disparity in endocrine functioning
between adolescents and adults with MDD can be explained through age-related factors (Hirtz
et al., 2021). Additionally, the interplay between neuroendocrine stress responses and
frontolimbic neurocircuitry plays a large role (Thai et al., 2021). This connection reveals how
frontolimbic resting-state functional connectivity (RSFC) patterns influence HPA axis functioning,
offering insights into the potential development of treatments (Thai et al., 2021). This systematic
review also unravels gender-specific nuances in symptoms, emphasizing the importance of
gender-tailored approaches to diagnosis and treatment (Eng et al., 2023). Epigenetic factors
within HPA axis genes are significant as well, highlighting their role in the onset of affective
disorders in adolescent girls (Humphreys et al., 2019). Furthermore, the role of serotonin
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dysregulation and its connection to suicidal and depressive behaviors is a notable factor
(Ghaziuddin et al., 2014).

The neuroendocrine response observed in teen depression and suicide, compared to adults, as
well as in females compared to males, calls for targeted interventions (Pandey et al., 2019). By
examining these findings, this review offers a comprehensive understanding of gender
disparities in adolescents' affective disorders, highlighting key neuroendocrine mechanisms and
shedding light on potential targets for interventions (Thai et al., 2021).

2. METHODS

This systematic review follows the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines to explore the neuroendocrine differences between male
and female’s affective disorders.

Figure 1. PRISMA Flow Diagram of Methods
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A comprehensive search was conducted on the database PubMed using the keywords: ((mood
disorder) OR (affective disorder) OR (depression) OR (MDD) OR (bipolar disorder)) AND
(neuroendocrine) AND ((gender) OR (sex) OR (female) OR (girl) OR (woman) OR (women) OR
(male) OR (boy) OR (man) OR (men)) AND ((teenage) OR (adolescent) OR (youth)). This
yielded 750 results. To focus on recent insights, only studies published in the last 10 years
(2013-2023) were included, leading to the exclusion of 449 papers. 154 articles were excluded
due to not having a full version available. 1 article was excluded as it was not published in
English. Next, the 146 remaining articles were screened by title and abstract for relevance to the
topic of this systematic review, with 109 being excluded. The remaining 37 were thoroughly
examined, and 4 were excluded due to lack of relevance. Finally, of the 33 remaining studies, 10
were excluded as they were tested on animals rather than humans. In total, 23 articles were
included in this systematic review.

3. RESULTS
Findings from a variety of studies explained the complex relationship between neuroendocrine
factors and affective disorders during the critical developmental period, adolescence.
Across the included studies, statistical synthesis showed multiple distinctive patterns.
Adolescents exposed to stress during this phase displayed an immensely higher risk of
developing affective disorders (Gobinath et al., 2015). The cortisol reactivity patterns observed
in adolescents with affective disorders were also notable. Many exhibited weakened cortisol
responses, a phenomenon consistent with more severe depressive symptoms, displaying a
clear relationship between symptomatology and neuroendocrine functioning (Morris et al.,
2017).

Furthermore, the interaction between the hypothalamic-pituitary-adrenal (HPA) and
hypothalamic-pituitary-thyroid (HPT) axes, which regulate stress response, brain development,
and more, displayed intriguing findings. Adolescents with affective disorders had elevated
cortisol and thyrotropin levels, indicating dysfunctions within both axes (Hirtz et al., 2021).
Additionally, a linear relationship between thyrotropin and cortisol levels suggested the possible
independent functioning of these axes, particularly in those with elevated cortisol levels (Hirtz et
al., 2021).

The impact of puberty and maturational processes on the neuroendocrine system in
adolescents was also evident. The presence and activity of puberty hormones played a large
role in shaping the neuroendocrine factors of affective disorders in adolescents (Hirtz et al.,
2021).

Additionally, frontolimbic neurocircuitry showed a significant role. Frontolimbic resting-state
functional connectivity (RSFC) patterns impacted HPA axis functioning. Dysfunctions in the HPA
axis stress response and frontolimbic neurocircuitry were commonly observed in affective
disorders (Thai et al., 2021). The amygdala's association with stress activation and its
hyperactivity's link to MDD and other affective disorders added a further level of understanding.
Reduced activity in the medial prefrontal cortex, which regulates the HPA axis, played yet
another role in the complex neuroendocrine aspects of adolescent affective disorders (Thai et
al., 2021).
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The difference in rates between females and males' affective disorders were also explained by
an examination on their gender differences. Stress response emerged as a major reason for the
disparities. Females have consistently higher rates of MDD and other affective disorders than
men (Walther et al., 2017). Stress affects males and females differently at different phases of
life, including prenatal, postnatal, and adolescent periods (Gobinath et al., 2015). Results of the
Trier Social Stress Test (TSST), which induces stress and depressive-like symptoms, showed
different HPA axis responses through the varying levels of ACTH and cortisol between males
and females, a defining factor for the gender disparities in affective disorders (Stephens et al.,
2016).

Epigenetic markers within specific CpG sites of HPA axis genes also contribute significantly to
the risk of developing affective disorders in adolescent girls especially. Genes such as NR3C1,
CRH, CRHR1, and CRHR2 showed associations with the affective disorders across
adolescence and young adulthood in females (Humphreys et al., 2019). DNA methylation levels
within these sites showed consistency with the onset of affective disorders after controlling for
genetic variation within these genes (Humphreys et al., 2019). These findings highlighted the
influence of epigenetic factors, specifically DNA methylation, in predicting the development of
affective disorders. Variations in DNA methylation within these specific genes related to the HPA
axis suggested the onset of affective disorders in adolescent girls, further emphasizing the
gender-specific nature of these conditions (Humphreys et al., 2019).

4. DISCUSSION
The comprehensive understanding of affective disorders and their wide prevalence in the
population of adolescent females in these studies can help with multiple potential uses for
research and clinical practice in the medical and psychological fields. Recognizing the
vulnerability of adolescents, particularly girls, to affective disorders calls for new intervention and
targeting strategies that focus on stress reduction. Interventions targeting the commonly
dysregulated HPA and HPT axes and frontolimbic neurocircuitry can also help mitigate the
impact of these disorders.

Furthermore, the gender differences exhibited highlight the importance of gender-tailored
approaches to the diagnoses and treatments of affective disorders. Medical professionals must
consider the distinct stress responses and hormonal influences that lead to the higher
prevalence of affective disorders in females. Epigenetic markers within HPA axis genes also
provide a new pathway for accurate and predictable identifications and interventions, particularly
for adolescent girls.

Future research must dive deeper into the complex interactions between the neuroendocrine
systems, stress/symptoms, and gender surrounding affective disorders. Tracking the
neurobiology of adolescents through puberty and beyond can provide valuable insights into the
developmental underpinnings of these disorders.
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5. CONCLUSIONS

Adolescent girls are at particularly high risk of affective disorders. Factors behind this include
the differing stress responses, maturational processes, and genetics between males and
females and the age group of adolescents. Targeting these specific causes in future
interventions and treatments can lower the risk adolescent girls are at for affective disorders.

.
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