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Introduction
Emotional regulation encompasses the myriad 
strategies individuals deploy to manage and 
modify their emotional experiences and expres-
sions [1]. This regulatory process is essential for 
social adaptation[2] psychological well-being 
[3], and overall mental health [4]. It involves a 
complex interplay between awareness [5], under-
standing [6], acceptance [7], and the modulation 
of emotional responses [8] to meet situational 
demands and personal goals. While the cogni-
tive and behavioral aspects of emotional regula-
tion have been extensively explored, emerging 
research underscores a critical yet often over-
looked dimension: the biological and hormonal 
foundations of emotional states and their regu-
lation.

Hormones, as the biochemical messengers of 
the body [9], play a central role in regulating not 
only physical processes but also emotional and 
psychological states [10]. These substances, pro-
duced and secreted by various glands within the 
endocrine system [11], travel through the blood-
stream to target organs, exerting their effects on 
mood, energy levels, and stress responses [12]. 

The influence of hormones on emotions can 
be profound, with fluctuations or imbalances 
in hormonal levels being linked to significant 
changes in emotional regulation, mood disor-
ders, and overall mental health [13]. 

The interaction between hormones and emo-
tional regulation is complex and bidirectional 
[14]. On one hand, emotional states can influence 
hormonal secretion [15]; for instance, stress trig-
gers the release of cortisol, a hormone that pre-
pares the body to respond to perceived threats. 
On the other hand, hormones can modulate the 
intensity and quality of emotional experiences 
[16]; for example, variations in estrogen and pro-
gesterone levels across the menstrual cycle are 
associated with changes in mood and emotional 
sensitivity in many women.

This dual influence underscores the need for a 
comprehensive understanding of the hormonal 
mechanisms underlying emotional regulation 
[17]. Several key hormones have been identified 
as major players in this process, including:

• Cortisol: Often referred to as the “stress 
hormone,” cortisol plays a critical role in 
the body’s stress response and has been 
linked to emotional regulation and mood 
disorders [18]. 

• Estrogen and Testosterone: These sex 
hormones are known to influence mood 
and emotional states, with imbalances be-
ing associated with depression and mood 
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Introduction
Muscle dysmorphia (MD) represents a 
unique and often misunderstood domain 
within the spectrum of body dysmorphic 
disorders.[1] Characterized by an obsessive 
preoccupation with not being sufficiently 
muscular or lean, individuals with MD 
typically engage in behaviors aimed at 
increasing muscle mass and reducing 
body fat. This preoccupation often 
leads to the use of anabolic steroids and 
performance‑enhancing drugs (PEDs), 
substances that have become increasingly 
associated with this condition. The use of 
these substances in the MD community 
is not merely a matter of physical 
enhancement but is intricately tied to 
psychological factors. The distorted 
self‑perception inherent in MD drives 
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Abstract
Muscle dysmorphia (MD) is a subtype of body dysmorphic disorder characterized by an obsessive 
belief that one’s body is insufficiently muscular. This review provides a comprehensive examination of 
the addiction cycle in MD, particularly in the context of anabolic steroid and performance‑enhancing 
drug (PED) use. Utilizing a systematic search across databases such as PubMed, PsycINFO, Scopus, 
and Web of Science, the review draws on peer‑reviewed literature published in the past two decades 
to uncover the roles of hormonal and neural alterations in perpetuating this cycle. Inclusion and 
exclusion criteria were meticulously applied to ensure a robust analysis of relevant studies. The 
article details the interaction between exogenous hormonal supplementation from steroids and PEDs 
and brain receptors, which significantly disrupt neurotransmitter systems and affect mood, cognition, 
and stress responses. The synthesis of data reveals that hormonal imbalances due to substance abuse 
lead to profound changes in brain plasticity and function, instigating psychiatric disorders and 
complicating withdrawal and treatment. Therapeutic strategies are critically assessed, with emphasis 
on the success of cognitive‑behavioral therapy, the role of pharmacological management, and the 
promise of emerging treatments targeting neuroendocrine disruptions. The review suggests an 
integrated, holistic treatment model that includes hormonal therapy and neurological considerations, 
underscoring the importance of personalized and sustained interventions. In conclusion, the intricate 
cycle of addiction in MD, fueled by the hormonal effects of steroids and PEDs on the brain, calls for 
an integrated approach to treatment. Future research should focus on the neuroendocrine impact of 
these substances to refine therapeutic strategies for MD.
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individuals toward a perpetual cycle of 
substance use, where steroids and PEDs 
play a pivotal role. This cycle is not only 
a psychological phenomenon but also is 
deeply rooted in the physiological effects; 
these substances have on the human body, 
particularly regarding hormonal and neural 
changes.

Methods
Locating and selecting data

The data for this review were systematically 
sourced from an array of academic 
databases, including PubMed, PsycINFO, 
Scopus, Wiley, Google Scholar, and 
Web of Science. The search strategy was 
designed to encompass a comprehensive 
suite of keywords and MeSH terms 
relating to muscle dysmorphia, anabolic 
steroids, performance‑enhancing drugs, 
addiction cycles, and hormonal effects 
on neuroendocrine function. Boolean 
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This review explores the intricate relationship between hormonal fluctuations and emotional regulation, 
emphasizing the critical role of hormones in mood, stress responses, and psychological well-being. By 
examining key hormones involved in emotional regulation—such as those from the Hypothalamic-Pi-
tuitary-Adrenal (HPA) axis, gonadal hormones (estrogen and testosterone), thyroid hormones, oxytocin, 
and metabolic hormones like insulin, leptin, and ghrelin—we uncover how these biochemical messengers 
impact emotional states and contribute to mood disorders. The paper discusses methodological challenges 
and future research directions, highlighting the necessity for interdisciplinary approaches to deepen our 
understanding of hormonal influences on emotional regulation.
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ments for mood disorders, advocating for a holistic perspective that bridges endocrinology and psychology. 
By integrating current research findings with clinical implications, our objective is to enhance the biologi-
cal foundation of emotional regulation, paving the way for innovative therapeutic strategies and improved 
mental health care. This comprehensive overview aims not only to consolidate existing knowledge but also 
to identify gaps in research, encouraging further exploration into the hormonal underpinnings of emotional 
states. Through this endeavor, we aspire to contribute to a broader understanding of emotional regulation, 
offering new perspectives on treating mood disorders and enhancing overall emotional well-being.
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swings [19]. 

•  Thyroid	Hormones: Thyroxine (T4) and Triiodothyronine 
(T3) regulate metabolism and energy levels, and their dys-
regulation can lead to mood disorders such as depression 
[20]. 

• Oxytocin: Dubbed the “love hormone,” oxytocin is in-
volved in social bonding, trust, and the modulation of social 
behaviors and emotional responses [21]. 

Understanding how these and other hormones influence emo-
tional regulation offers a more holistic view of mental health, 
bridging the gap between biological sciences and psychology. 
By exploring the hormonal catalysts of emotional regulation, we 
aim to provide insights into the underlying biological mecha-
nisms that shape our emotional experiences and offer new per-
spectives on treating mood disorders and improving emotional 
well-being [22]. 

The	Role	of	Hormones	in	Emotional	Regulation
Hormones, the biochemical messengers of the body, serve 
as critical components of the endocrine system, a network of 
glands that coordinates and regulates a myriad of physiological 
processes. These substances are secreted directly into the blood-
stream and transported to various organs and tissues, where they 
exert their effects [23]. Beyond their well-known roles in growth, 
metabolism, reproduction, and homeostasis, hormones are in-
strumental in the complex domain of emotional regulation [14]. 
They act at the intersection of physiology and psychology, em-
bodying the connection between the body’s internal state and its 
external expressions of mood and emotion [24]. 

The endocrine system’s interaction with the brain, particularly 
through the hypothalamus and pituitary gland, underscores the 
sophisticated level of coordination required to regulate emotion-
al states [25]. 
The hypothalamus, often considered the endocrine system’s 
master regulator, plays a pivotal role in maintaining homeosta-
sis. It responds to a variety of signals from the brain and body, 
adjusting hormone production and secretion in response. The pi-
tuitary gland, under the influence of the hypothalamus, secretes 
hormones that regulate other glands in the endocrine system, 
further influencing emotional regulation [26]. 

This hormonal influence on emotions is mediated through vari-
ous pathways and mechanisms:

1. Neurotransmitter	Modulation: Many hormones interact 
with neurotransmitters, the chemical messengers of the ner-
vous system, influencing mood, stress responses, and emo-
tional resilience. For instance, cortisol affects neurotrans-
mitter levels such as serotonin and dopamine, which are 
directly linked to mood and pleasure, respectively [27]. 

2. Brain Structure and Function: Hormones can impact the 
structure and function of brain regions involved in emo-
tional processing. Estrogen, for example, has neuroprotec-
tive effects and influences the activity of the amygdala and 
prefrontal cortex, areas critical for emotional response and 
regulation [28]. 

3. Stress Response: HPA axis, a key player in the stress re-
sponse, demonstrates the direct impact of hormones on 

emotional regulation. Activation of the HPA axis leads to 
the release of cortisol, preparing the body for a “fight or 
flight” response and influencing emotional states [29]. 

4. Social	and	Bonding	Hormones: Oxytocin and vasopressin 
are hormones that play crucial roles in social bonding, trust, 
and empathy, directly affecting social behavior and emo-
tional experiences in group settings [30]. 

Understanding the role of hormones in emotional regulation 
not only requires a grasp of these biochemical mechanisms but 
also an appreciation of the individual variability in hormonal re-
sponses. Factors such as genetic predispositions, environmental 
influences, and lifestyle choices can affect hormone levels and 
their impact on emotional regulation, contributing to the com-
plexity of this dynamic interplay.

Melatonin	
Reflecting on the hormonal catalysts of emotional regulation, it 
becomes evident that understanding, while extensive, remains 
poised for deeper exploration. Emerging research, particularly 
on the role of melatonin in synchronizing circadian rhythms and 
its implications for mood and anxiety disorders, exemplifies the 
dynamic nature of this field [31]. Such studies not only broaden 
the perspective on hormonal influences beyond the traditional 
realms but also illuminate potential pathways for innovative 
therapeutic interventions. The exploration of melatonin’s impact 
on emotional regulation underscores the necessity for interdis-
ciplinary research approaches that encompass the full spectrum 
of hormonal activity. As advancements continue, incorporating 
a broader array of hormonal interactions will be crucial in de-
veloping a more comprehensive understanding of their role in 
emotional well-being and mental health [32].

By exploring the multifaceted roles that hormones play in reg-
ulating emotions, we gain insights into the biological underpin-
nings of psychological states and behaviors. This knowledge is 
instrumental in developing more nuanced approaches to mental 
health care, emphasizing the importance of considering hor-
monal balance in therapeutic interventions for mood disorders 
and emotional dysregulation [33]. 

Objective	of	the	Review
The overarching objective of this review is to synthesize and 
critically evaluate current research on the hormonal mechanisms 
underlying emotional regulation. In the intricate interplay be-
tween the endocrine system and psychological states, hormones 
emerge as pivotal regulators of mood, stress responses, and 
overall emotional well-being. Despite the significant advances 
in our understanding of this relationship, there remain gaps in 
my knowledge regarding the precise mechanisms through which 
hormones influence emotional regulation and how these pro-
cesses contribute to mental health disorders.

To address this, the review seeks to accomplish the following 
specific aims:

1. Comprehensive	 Synthesis: Provide a comprehensive 
overview of the current state of research on the hormon-
al regulation of emotions, summarizing key findings from 
empirical studies, clinical trials, and meta-analyses. This in-
cludes examining the role of major hormones such as corti-
sol, estrogen, testosterone, thyroid hormones, and oxytocin 
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in emotional regulation.

2. Mechanistic	Insights: Delve into the biological and neuro-
chemical pathways through which hormones exert their in-
fluence on emotional regulation, highlighting the complex 
interactions between the endocrine system and the brain.

3. Psychological	and	Behavioral	Correlations: Explore the 
psychological and behavioral implications of hormonal 
effects on emotional regulation, including the impact on 
mood disorders, stress-related conditions, and overall men-
tal health.

4. Identify	Research	Gaps: Identify gaps in the current liter-
ature where further investigation is needed. This involves 
pinpointing areas where our understanding of hormonal in-
fluences on emotional regulation is limited, contradictory, 
or evolving.

5. Future Directions: Offer recommendations for future re-
search, suggesting potential studies that could address the 
identified gaps and contribute to a more nuanced under-
standing of how hormonal regulation intersects with psy-
chological health. This includes advocating for interdisci-
plinary research approaches that integrate endocrinology, 
neuroscience, and psychology.

6. Clinical	Implications: Discuss the potential clinical impli-
cations of understanding hormonal mechanisms in emotion-
al regulation. This includes considering how insights into 
hormonal influences on emotions could inform therapeutic 
strategies, improve diagnosis and treatment of mood disor-
ders, and lead to the development of personalized medicine 
approaches.

By achieving these aims, this review intends to bridge the gap 
between endocrinology and psychology, providing a holistic 
perspective on the hormonal catalysts of emotional regulation. 
We aspire to contribute to a deeper understanding of the biolog-
ical underpinnings of emotional states, offering a foundation for 
future research and clinical practices aimed at enhancing emo-
tional well-being and mental health.

Hormonal	Systems	Involved	in	Emotional	
Regulation

Cortisol	and	Emotional	Regulation:	
Hypothalamic-Pituitary-Adrenal	(HPA)	Axis
The HPA axis represents a major part of the body’s neuroendo-
crine system responsible for regulating stress responses, metab-
olism, immune function, and emotions. Activation of this axis 
is a prime example of the body’s effort to maintain homeostasis 
in the face of stress [34]. The process begins in the hypothala-
mus, which releases corticotropin-releasing hormone (CRH) in 
response to a stress signal. CRH then stimulates the pituitary 
gland to secrete adrenocorticotropic hormone (ACTH), which 
in turn prompts the adrenal glands to produce cortisol. Once re-
leased into the bloodstream, cortisol prepares the body to handle 
stress by increasing glucose availability, enhancing the brain’s 
use of glucose, and suppressing nonessential functions in a 
fight-or-flight response [35]. 

Cortisol’s Role in Stress Response
Cortisol plays a pivotal role in the body’s response to stress, 

serving both to mobilize resources necessary to deal with stress-
ors and to restore equilibrium afterward. It affects various bodily 
functions to increase alertness, energy levels, and the ability to 
respond to environmental demands [36]. However, cortisol’s in-
fluence extends beyond the physical, impacting emotional and 
psychological states as well. It modulates areas of the brain in-
volved in emotional regulation, such as the amygdala and pre-
frontal cortex, affecting mood, motivation, and fear [37]. 

Impact	on	Emotional	Regulation
While cortisol is essential for survival, its dysregulation can 
lead to emotional and psychological disturbances. Chronic ac-
tivation of the HPA axis and prolonged exposure to high levels 
of cortisol have been linked to a range of mental health issues, 
including anxiety, depression, and post-traumatic stress disorder 
(PTSD) [38]. Such conditions often arise from or result in im-
paired emotional regulation, where individuals struggle to man-
age and respond to their emotional experiences effectively [39].

Excessive cortisol can impair the function of the hippocampus, a 
brain region vital for memory and emotional regulation, leading 
to difficulties in forming and retrieving memories and in manag-
ing emotional responses [40]. This can exacerbate the symptoms 
of stress-related disorders, creating a feedback loop that further 
hinders emotional regulation [41]. 

Furthermore, variations in cortisol levels throughout the day, 
known as the diurnal rhythm, are associated with mood fluc-
tuations. Disruptions in this rhythm, such as those seen in shift 
workers or individuals with irregular sleep patterns, can nega-
tively affect emotional well-being [42].

Therapeutic	Implications
Understanding the role of the HPA axis and cortisol in emo-
tional regulation opens pathways for therapeutic interventions. 
Treatments that target HPA axis dysregulation, such as pharma-
cological agents that modulate cortisol levels or psychological 
interventions that reduce perceived stress, hold promise for im-
proving emotional regulation and mental health [43].

Additionally, lifestyle interventions, including stress manage-
ment techniques, regular physical activity, and sleep hygiene, 
can help normalize HPA axis function and enhance emotional 
well-being [44].

Gonadal	Hormones:	Estrogen	and	Testosterone	
in	Emotional	Regulation
Gonadal hormones, estrogen, and testosterone, produced by the 
ovaries and testes respectively, play critical roles beyond their 
reproductive functions. They are pivotal in modulating mood, 
aggression, and emotional well-being, demonstrating the intri-
cate relationship between hormonal levels and psychological 
states [45].

Estrogen	and	Mood
Estrogen is often termed a “mood enhancer” due to its positive 
effects on brain function and mood. It interacts with serotonin 
and other neurotransmitters involved in mood regulation, en-
hancing their availability and the sensitivity of their receptors 
[46]. Estrogen’s neuroprotective properties also support cognitive 
functions, including memory and attention, which can indirectly 
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influence emotional regulation and mood stability [47]. 

Fluctuations in estrogen levels, such as those occurring during 
the menstrual cycle, pregnancy, or menopause, can significantly 
affect emotional well-being [48]. For example, periods of rapid 
estrogen decline are associated with mood swings, irritability, 
and increased susceptibility to depression and anxiety. This un-
derscores the hormone’s complex role in modulating mood and 
highlights the potential for hormonal interventions in treating 
mood disorders, particularly those that manifest or worsen in 
relation to menstrual cycle phases or menopausal transition [13]. 

Testosterone and Aggression
Testosterone is often associated with aggression, risk-taking 
behaviors, and dominance. While it is simplistic to draw a di-
rect line between testosterone levels and aggressive behavior, 
research suggests a correlation, particularly in males. High tes-
tosterone levels have been linked to increased irritability, impul-
sivity, and aggression, potentially exacerbating conflict in social 
interactions and impacting emotional well-being [49]. 

However, the relationship between testosterone and aggression 
is nuanced and influenced by environmental and social factors. 
For instance, social challenges or threats can elevate testoster-
one levels, suggesting that its role in aggression may also be a 
response to external stimuli rather than a direct cause [50]. 

Testosterone	and	Mood
Apart from its links to aggression, testosterone plays a vital role 
in mood regulation for both men and women. Low levels of tes-
tosterone (a condition known as hypogonadism) are associated 
with depression, fatigue, and a decreased sense of well-being [51]. 

Testosterone replacement therapy has been shown to improve 
mood and energy levels in men with hypogonadism, indicating 
the hormone’s importance in maintaining emotional equilibrium 
[52].

Age-related	changes
Furthermore, the critical examination of gonadal hormones in 
emotional regulation invites attention to age-related hormonal 
changes and their profound impacts on mood and well-being. 
Particularly noteworthy is the concept of andropause, akin to 
menopause in women, where men experience a gradual decline 
in testosterone levels, potentially affecting emotional stability, 
mood, and cognitive functions [53]. This parallel underscores a 
broader spectrum of hormonal influences across different stag-
es of life, highlighting the intricate balance between estrogen 
and testosterone and their pivotal roles in maintaining emotional 
regulation [54]. The exploration of andropause, alongside meno-
pause, accentuates the need for a gender-inclusive understanding 
of hormonal transitions and their psychological implications. It 
beckons further research into these age-related hormonal shifts, 
aiming to unravel their complex relationship with mood disor-
ders and emotional well-being, thereby fostering a more holistic 
approach to mental health across the lifespan [55]. 

Therapeutic	Implications
Understanding the effects of estrogen and testosterone on 
emotional regulation offers valuable insights for developing 
gender-sensitive approaches to treating mood disorders and 

emotional dysregulation. Hormonal therapies, such as estro-
gen replacement therapy during menopause or testosterone re-
placement therapy for hypogonadal men, may provide effective 
strategies for improving mood and emotional well-being when 
carefully managed [56].

Thyroid	Hormones	and	Emotional	Regulation
The thyroid gland plays a vital role in maintaining the body’s 
metabolic rate, energy production, and overall homeostasis. The 
hormones it secretes, T4 and T3, influence nearly every organ 
system, including the brain, where they impact neurotransmitter 
activity, neurogenesis, and the overall health of neural tissue. 
Given this extensive reach, it’s perhaps unsurprising that thyroid 
hormone imbalances can profoundly affect mental health [57]. 

Hyperthyroidism	and	Mood	Disorders
Hyperthyroidism, characterized by elevated levels of thyroid 
hormones, can lead to symptoms that mimic anxiety and other 
mood disorders. Individuals with hyperthyroidism often experi-
ence increased nervousness, restlessness, irritability, and mood 
swings. The physiological state induced by excess thyroid hor-
mones can mimic a chronic stress response, leading to an en-
hanced sense of vigilance or agitation, which can exacerbate or 
mimic the symptoms of anxiety disorders [58].

Additionally, hyperthyroidism can cause difficulty sleeping, 
rapid heart rate, and other physical symptoms that further con-
tribute to emotional distress and dysregulation. The overlap of 
these symptoms with anxiety and mood disorders makes accu-
rate diagnosis and treatment crucial [59]. 

Hypothyroidism	and	Depression
Conversely, hypothyroidism, or insufficient thyroid hormone 
production, is often associated with depression. Symptoms of 
hypothyroidism, such as fatigue, lethargy, weight gain, and de-
creased concentration, closely parallel those of depressive dis-
orders, leading to challenges in distinguishing between the two 
conditions. The reduced metabolic rate and energy production in 
hypothyroidism can contribute to a lowered mood, diminished 
motivation, and overall decreased sense of well-being [60].

Studies have shown that individuals with hypothyroidism have 
a higher prevalence of depression than the general population. 
Furthermore, even subclinical hypothyroidism, where hormone 
levels are borderline low, has been linked to increased risk of 
depression and cognitive dysfunction [61]. 

Interactions	between	thyroid	disorders	and	
autoimmune	diseases
The intersection of thyroid disorders and autoimmune diseases 
represents a complex layer in understanding hormonal influenc-
es on emotional regulation. Notably, autoimmune thyroiditis, 
such as Hashimoto’s disease, exemplifies this complexity by 
being intricately linked with an increased prevalence of mood 
disorders [62]. The autoimmune attack on thyroid tissue not only 
disrupts hormonal balance but also introduces an inflammato-
ry response that may further exacerbate emotional dysregula-
tion [63]. This association underscores the challenges faced in 
diagnosing and treating mood disorders within the context of 
concurrent autoimmune conditions. The bidirectional nature 
of thyroid function and immune system activity invites a more 
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nuanced approach to treatment, necessitating considerations be-
yond standard hormonal replacement therapies. It highlights the 
importance of an integrated care model that addresses the auto-
immune component as a critical factor in restoring emotional 
equilibrium and overall mental health [64]. 

Therapeutic	Implications
The bidirectional relationship between thyroid function and 
emotional well-being underscores the importance of screening 
for thyroid dysfunction in patients presenting with mood disor-
ders. Proper diagnosis and treatment of thyroid conditions can 
lead to significant improvements in mood and cognitive func-
tion. For example, thyroid hormone replacement therapy in hy-
pothyroidism often alleviates depressive symptoms, while treat-
ments that normalize thyroid hormone levels in hyperthyroidism 
can reduce anxiety and agitation [65]. 

Understanding the role of thyroid hormones in emotional regu-
lation and mood disorders highlights the necessity of a holistic 
approach to mental health, considering the potential contribu-
tions of endocrine factors to psychological conditions. It also 
points to the importance of interdisciplinary collaboration in the 
diagnosis and treatment of mood disorders, ensuring that pa-
tients receive comprehensive care that addresses both the psy-
chological and physiological aspects of their condition [66]. 

Oxytocin:	Bonding,	Trust,	and	Emotional	
Regulation

Facilitation	of	Social	Bonds
Oxytocin is integral to forming social bonds, including maternal 
behaviors, pair bonding, and group cohesion. Its release during 
childbirth and breastfeeding helps establish the initial moth-
er-infant bond, a critical aspect of human development [67]. Be-
yond maternal behaviors, oxytocin facilitates social bonding by 
enhancing the rewarding aspects of social interactions and re-
ducing social anxieties, promoting feelings of contentment and 
security in relationships [68]. 

Enhancement	of	Trust
Oxytocin’s role in trust is one of its most fascinating aspects. 
Studies have shown that oxytocin increases individuals’ trust in 
others in social and economic exchanges, even in the absence 
of personal familiarity or when the risk of betrayal is high [69]. 
This effect suggests that oxytocin acts on the brain’s reward and 
fear systems, lowering defenses and inhibiting the fear respons-
es associated with social betrayal, thus facilitating cooperative 
behaviors and trust [70]. 

Regulation	of	Emotional	Responses
Oxytocin also plays a significant role in regulating emotional 
responses, particularly in the context of social interactions. It 
can diminish the stress response, reducing levels of cortisol and 
mitigating the fight-or-flight reaction in socially threatening sit-
uations. By doing so, oxytocin promotes calmness and reduces 
anxiety, enhancing individuals’ ability to navigate social com-
plexities and maintain emotional balance [67].

Furthermore, oxytocin has been implicated in enhancing em-
pathy and the ability to read emotional cues in others, crucial 
components of effective social communication and emotional 

regulation. By facilitating a better understanding of others’ emo-
tional states, oxytocin strengthens social connections and pro-
motes prosocial behavior [71]. 

Genetic	factors	influencing	oxytocin	receptor	
function
Incorporating the nuanced role of genetic factors into the dis-
course on oxytocin and its impact on emotional regulation un-
veils a fascinating layer of complexity. Variations in the OXTR 
gene, which encodes the oxytocin receptor, have been impli-
cated in modulating individual differences in social behavior, 
emotional regulation, and susceptibility to mood disorders [72]. 
Studies suggest that certain polymorphisms within the OXTR 
gene may influence the efficacy of oxytocin receptor signaling, 
potentially affecting an individual’s capacity for social bond-
ing, empathy, and processing of social cues [73]. These genetic 
variations could explain the wide range of responses to social 
stressors and predispositions to conditions such as anxiety or 
depression. Recognizing the influence of OXTR gene polymor-
phisms not only enriches our understanding of the biological 
underpinnings of emotional and social regulation but also opens 
the door to personalized medical approaches. Tailoring interven-
tions that consider an individual’s genetic makeup, particularly 
in the context of oxytocin signaling, may enhance therapeutic 
outcomes for mood disorders and improve strategies for enhanc-
ing social functioning and emotional well-being. This genetic 
perspective underscores the importance of integrating genomics 
with neuroendocrinology to pave the way for precision medi-
cine in psychiatry and behavioral health [74]. 

Therapeutic	Implications
Given its profound effects on social behavior and emotional reg-
ulation, oxytocin has been investigated as a potential therapeutic 
agent for a range of conditions characterized by social deficits 
and emotional dysregulation, such as autism spectrum disorders, 
social anxiety, and certain forms of depression [75]. While the 
therapeutic application of oxytocin is still under investigation, 
preliminary studies suggest that oxytocin administration can 
enhance social cognition, improve emotional recognition, and 
reduce social anxiety in some individuals [76].

However, the complexity of oxytocin’s effects and its varied in-
fluence depending on individual and contextual factors necessi-
tate further research to understand its potential as a therapeutic 
tool fully. The promise of oxytocin lies not only in its capacity 
to enhance social bonding and trust but also in its potential to 
illuminate the neurochemical pathways that underlie these fun-
damental human experiences [77]. 
Other	Hormones:	Linking	Metabolic	States	to	
Emotional	Regulation

Insulin	and	Mood	Regulation
Insulin, a hormone produced by the pancreas, plays a critical 
role in glucose metabolism, allowing cells to absorb glucose 
from the blood for energy. Beyond its metabolic functions, in-
sulin has been implicated in brain function and mood regula-
tion [78]. Insulin receptors are widely distributed in the brain, 
particularly in regions involved in mood and cognition, such as 
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the hippocampus and prefrontal cortex. Dysregulation of insulin 
signaling in the brain can lead to cognitive impairments and has 
been associated with mood disorders [79].

Studies have suggested a link between insulin resistance—a 
condition in which cells become less responsive to insulin—and 
depression. Insulin resistance can disrupt the balance of neu-
rotransmitters and impair neuronal growth and survival, poten-
tially contributing to depressive symptoms. Moreover, the phys-
iological stress of managing chronic conditions like diabetes, 
which involves insulin management, can also affect emotional 
well-being, underscoring the complex relationship between in-
sulin regulation and mood [80].

Leptin,	Satiety,	and	Emotional	Well-being
Leptin is a hormone produced by adipose (fat) tissue that sig-
nals satiety to the brain, helping to regulate energy balance and 
body weight. Interestingly, leptin receptors are found in brain 
areas involved in emotion and reward processing, suggesting 
that leptin may influence mood and emotional responses. Low 
levels of leptin have been associated with increased appetite and 
reduced motivation, which can contribute to the development of 
obesity [81]

Emerging research indicates that leptin may play a role in mod-
ulating mood and cognitive functions, with leptin resistance (a 
condition often seen in obesity) being linked to depressive-like 
behaviors in animal models. Furthermore, leptin has been in-
vestigated for its potential antidepressant properties, with some 
studies suggesting that leptin administration can produce antide-
pressant-like effects in certain contexts [82].

Ghrelin,	Hunger,	and	Mood
Ghrelin, often referred to as the “hunger hormone,” is produced 
in the stomach and signals the brain to stimulate appetite. Like 
leptin, ghrelin’s influence extends beyond metabolic regulation 
to affect mood and emotional states [83]. High levels of ghrelin 
have been associated with stress-induced eating and may en-
hance the rewarding aspects of food, linking hunger directly 
with emotional states [84].

Interestingly, ghrelin has been shown to have anxiolytic and an-
tidepressant effects in animal models, suggesting that it plays a 
complex role in emotional regulation [85]. The hormone appears 
to promote stress resilience and may have protective effects 
against stress-induced depression. This relationship between 
ghrelin and mood underscores the potential therapeutic implica-
tions of understanding and modulating ghrelin levels in treating 
mood disorders and emotional dysregulation [86]. 

Role	of	Vitamin	D
Exploring the role of vitamin D in emotional regulation adds 
a compelling dimension to the hormonal influences on mood 
and mental health. Vitamin D, often referred to as the “sunshine 
vitamin,” exerts hormone-like actions, with its receptors widely 
distributed throughout the brain, indicating its potential impact 
on neurological and emotional processes. Emerging evidence 
has drawn a correlation between vitamin D deficiency and an 
increased risk of mood disorders, including depression and anxi-
ety, as well as cognitive impairments. The neuroprotective prop-
erties of vitamin D, along with its influence on neurotransmitter 

synthesis and brain plasticity, suggest a significant role in main-
taining emotional balance and cognitive function.[87]

Consequently, the potential for vitamin D supplementation as an 
adjunctive treatment in mood disorders represents an area ripe 
for further investigation. Research exploring optimal vitamin D 
levels for emotional regulation and the efficacy of supplementa-
tion in improving mood disorder symptoms could provide valu-
able insights into non-traditional approaches to mental health 
treatment. This burgeoning field underscores the necessity of 
broadening our perspective on the hormonal underpinnings of 
emotional well-being, integrating nutritional and hormonal ther-
apies into holistic psychiatric care [88]. 

Mood	Disorders:	Hormonal	Imbalances	and	
Their	Impact

Depression	and	Hormonal	Imbalances
Depression is a multifaceted mood disorder characterized by 
persistent feelings of sadness, loss of interest, and a range of 
emotional and physical symptoms. Research has identified sev-
eral hormonal systems implicated in depression, highlighting 
the role of cortisol, thyroid hormones, and sex hormones in its 
pathophysiology [89]. 

• Cortisol: Elevated cortisol levels, indicative of HPA axis 
dysregulation, have been frequently observed in individu-
als with depression. The chronic stress response associated 
with increased cortisol can exacerbate depressive symp-
toms, impairing emotional regulation and contributing to 
the neurobiological changes seen in depression [90].

• Thyroid	Hormones: Both hyperthyroidism and hypothy-
roidism have been linked to depressive symptoms. Thyroid 
hormone imbalances can affect neurotransmitter levels and 
brain function, influencing mood and cognitive processes 
central to depression [91]. 

• Sex	Hormones: Fluctuations in estrogen and testosterone 
levels have also been associated with depression. For ex-
ample, postpartum depression has been linked to rapid hor-
monal changes after childbirth, and testosterone deficiency 
in men can contribute to depressive symptoms [92]. 

Bipolar	Disorder	and	Hormonal	Fluctuations
Bipolar disorder, characterized by mood swings between man-
ic/hypomanic episodes and depressive episodes, has also been 
associated with hormonal imbalances [93]. Research suggests 
that the HPA axis may be overactive during manic phases and 
underactive during depressive phases, indicating a complex re-
lationship between cortisol levels and bipolar symptomatology. 
Additionally, thyroid dysfunction has been observed at a high-
er rate in individuals with bipolar disorder, with some studies 
suggesting that thyroid hormone supplementation may stabilize 
mood in certain cases [94]. 

Anxiety	Disorders	and	Hormonal	Dysregulation
Anxiety disorders, encompassing conditions like generalized 
anxiety disorder, panic disorder, and social anxiety disorder, 
have been linked to dysregulation in several hormonal systems. 
The HPA axis is particularly relevant, as heightened and pro-
longed cortisol release in response to stress can increase suscep-
tibility to anxiety disorders [95]. Furthermore, sex hormones like 
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estrogen and progesterone have been implicated in anxiety, with 
fluctuations during the menstrual cycle, pregnancy, and meno-
pause potentially affecting anxiety levels [96]. 

In the exploration of hormonal influences on mood disorders, 
the literature presents a landscape marked by both concordance 
and contention. Notably, while a substantial body of research 
underscores the link between cortisol levels and depression, 
findings are not universally consistent. Some studies report ele-
vated cortisol levels in depressed individuals, suggesting a hy-
peractive HPA axis, whereas others document normal or even 
reduced cortisol levels, particularly in cases of chronic depres-
sion. This discrepancy may stem from factors such as the stage 
of depression, individual variability in stress response, and the 
presence of comorbid conditions, which can obscure the rela-
tionship between cortisol and mood [97]. 

Furthermore, the role of gonadal hormones in mood disorders, 
particularly depression, illustrates the field’s complexity. While 
the decline in estrogen levels during menopause is often cor-
related with an increased risk of depression, the preventive and 
therapeutic efficacy of estrogen replacement therapy (ERT) re-
mains a subject of debate [98]. Some clinical trials suggest that 
ERT can mitigate depressive symptoms in perimenopausal 
women, yet other studies caution against potential risks and the 
lack of long-term benefits, highlighting the need for personal-
ized treatment approaches [99]. 

These examples of conflicting findings in the literature on mood 
disorders underscore the challenges inherent in delineating the 
hormonal underpinnings of emotional regulation. They reflect 
the multifactorial nature of mood disorders, where hormonal 
dysregulation interacts with genetic, environmental, and psy-
chosocial factors in complex ways. This complexity necessitates 
a cautious interpretation of research findings and a critical con-
sideration of individual differences in hormonal sensitivity and 
response mechanisms. [100]

Research	Gaps	and	Future	Directions
While significant advances have been made in understanding 
the hormonal underpinnings of mood disorders, several research 
gaps remain. The precise mechanisms by which hormonal im-
balances contribute to mood disorders, the role of individual 
variability, and the effects of hormonal interventions on these 
conditions are areas requiring further investigation. Future re-
search should also explore the interplay between hormonal sys-
tems and other biological, psychological, and environmental 
factors in the development and treatment of mood disorders.

Stress-Related	Disorders:	The	Role	of	HPA	Axis	
Dysregulation

Post-Traumatic	Stress	Disorder	(PTSD)
PTSD is a condition characterized by persistent mental and 
emotional stress following the experience or witnessing of a 
traumatic event. Individuals with PTSD often exhibit a hyper-
active or hypoactive stress response, indicating dysregulation 
of the HPA axis [101]. Research has shown that cortisol levels 
in PTSD patients may be lower than average, contrary to what 
might be expected in chronic stress conditions. This paradoxical 
response suggests a complex alteration in the feedback mecha-
nisms regulating the HPA axis, possibly as an adaptive response 

to prolonged exposure to stress hormones [102].

Furthermore, the sensitivity of glucocorticoid receptors within 
the HPA axis may be increased in individuals with PTSD, lead-
ing to an enhanced feedback inhibition of cortisol production. 
This altered feedback sensitivity can contribute to the symptoms 
of PTSD, including heightened reactivity to stress, flashbacks, 
and difficulty in extinguishing fear-related memories [103]. 

Other	Stress-Related	Disorders
Beyond PTSD, dysregulation of the HPA axis has been implicat-
ed in various stress-related disorders, including generalized anx-
iety disorder (GAD), acute stress disorder, and adjustment disor-
ders. In these conditions, chronic activation of the HPA axis can 
lead to persistently elevated cortisol levels, which, over time, 
may contribute to a range of physiological and psychological 
effects. For example, chronic stress and elevated cortisol levels 
can impair cognitive functions, such as memory and attention, 
exacerbate mood disturbances, and increase vulnerability to 
anxiety and depressive disorders [104]. 

HPA	Axis	and	Resilience	to	Stress
It’s important to note that the relationship between HPA axis 
functioning and stress-related disorders is not solely one of 
pathology. Variability in HPA axis reactivity among individuals 
can influence resilience to stress and susceptibility to stress-
related disorders [105]. Factors such as genetic predisposition, 
early life experiences, and environmental exposures can affect 
HPA axis regulation, potentially moderating the impact of 
traumatic events or chronic stress on psychological health [106]. 

Therapeutic	Implications
Understanding the role of HPA axis dysregulation in stress-re-
lated disorders offers potential avenues for treatment. Interven-
tions aimed at normalizing HPA axis function, such as psycho-
therapy, pharmacotherapy, and stress management techniques, 
can be effective in reducing symptoms and improving outcomes 
in individuals with PTSD and other stress-related conditions. 
Additionally, research into HPA axis modulation presents op-
portunities for developing novel therapeutic strategies targeting 
the biological underpinnings of stress resilience and vulnerabil-
ity [107]. 

Impact	of	Life	Stages	on	Emotional	Regulation

Puberty
Puberty marks a period of rapid physical and psychological de-
velopment, driven by surges in sex hormones including estrogen 
in females and testosterone in males. These hormonal changes 
can significantly impact emotional regulation during adoles-
cence, contributing to mood swings, increased emotional sen-
sitivity, and heightened vulnerability to stress [108]. The neuro-
developmental changes occurring during puberty, influenced by 
these hormonal fluctuations, can also affect risk-taking behavior 
and social dynamics, further complicating emotional regulation 
during this critical period [109]. 

Menstruation
The menstrual cycle involves cyclical changes in hormone lev-
els, notably fluctuations in estrogen and progesterone, which 
can affect emotional well-being. Many women experience pre-
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menstrual syndrome (PMS), characterized by mood swings, irri-
tability, and increased emotional sensitivity, in the days leading 
up to menstruation [110]. For some, these symptoms escalate to 
premenstrual dysphoric disorder (PMDD), a more severe condi-
tion that significantly impairs emotional regulation and quality 
of life. Understanding the hormonal basis of these conditions is 
crucial for developing effective treatments and support mecha-
nisms [111].

Pregnancy
Pregnancy is associated with substantial hormonal shifts, pri-
marily increases in estrogen and progesterone, which support 
fetal development but can also influence maternal mood and 
emotional regulation. While many women experience height-
ened emotions and mood swings, some may develop antenatal 
depression or anxiety, underscoring the need for attention to 
emotional well-being during pregnancy [112]. Postpartum, the 
rapid hormonal withdrawal, particularly of estrogen and proges-
terone, can contribute to the development of postpartum depres-
sion in susceptible individuals [113].

Menopause
Menopause, the cessation of menstruation, involves significant 
hormonal changes, most notably a decrease in estrogen levels. 
These changes can lead to a range of physical and psychological 
symptoms, including hot flashes, sleep disturbances, and mood 
swings [114]. The transition through perimenopause to meno-
pause can be particularly challenging for emotional regulation, 
with an increased risk of developing depression or anxiety dis-
orders during this time. Perimenopausal women may experience 
physical and psychological changes that can affect their psy-
chological well-being. To successfully adapt to these changes, 
particular coping emotional regulation strategies are necessary. 
A better emotion regulation was found to predict lower levels of 
psychological disorders such as depression and anxiety during 
the menopausal transition [115]. 

Therapeutic	Implications	and	Support
Recognizing the impact of life stages and associated hormonal 
changes on emotional regulation is crucial for providing appro-
priate support and interventions. This may include hormonal 
therapies, such as contraceptive pills to manage PMS/PMDD 
symptoms [116] or hormone replacement therapy (HRT) during 
menopause, as well as psychological support and lifestyle inter-
ventions to enhance emotional well-being. Tailoring support and 
treatment to the individual’s needs and life stage can significant-
ly improve quality of life and emotional regulation [117]. 

Methodological	Considerations

Research	Challenges	in	Studying	Hormonal	
Influences	on	Emotional	Regulation

Complex	Interactions
One of the foremost challenges in this research area is the com-
plexity of hormonal interactions within the human body. Hor-
mones operate within an intricate system of feedback loops and 
networks that influence a wide range of bodily functions, in-

cluding mood and emotional regulation. The endocrine system’s 
interconnected nature means that a change in one hormone can 
cascade through the system, affecting others in unpredictable 
ways. This complexity makes isolating the specific effects of 
individual hormones on emotional regulation a formidable task.

Moreover, hormones interact not just with each other but also 
with neurotransmitters and other biological systems, further 
complicating their study. For instance, cortisol, the stress hor-
mone, interacts with neurotransmitters such as serotonin and 
dopamine, which are directly linked to mood and emotion. The 
dual roles of many hormones, affecting both physical and psy-
chological states, add another layer of complexity to their study 
[118]. 

Individual	Variability
Another significant challenge is the high degree of individual 
variability in hormonal responses and their psychological im-
pacts. Factors such as age, sex, genetic background, lifestyle, 
and even the time of day can influence hormone levels and their 
effects on mood and behavior. For example, the menstrual cycle 
can dramatically affect hormonal balance in women, influenc-
ing mood and emotional regulation [119]. Similarly, stress levels, 
diet, and exercise can modulate hormonal responses differently 
across individuals [120,121].

This variability poses challenges for researchers attempting 
to draw broad conclusions from study findings. It necessitates 
large sample sizes and careful consideration of participant char-
acteristics to ensure that results are not unduly influenced by 
individual differences [122]. [

Subjective	Measures	of	Emotion
Emotions are subjective experiences, often assessed through 
self-report measures in research. While self-report instruments 
can provide valuable insights into an individual’s emotional 
state and regulatory strategies, they are also subject to biases 
and inaccuracies. Participants may struggle to accurately recall 
or articulate their emotional experiences, leading to potential 
discrepancies in data collection.

Furthermore, the subjective nature of emotional experience 
complicates the task of establishing clear, objective criteria 
for emotional regulation and its dysregulation. This has led 
researchers to explore alternative, more objective measures of 
emotional regulation, such as physiological indicators (e.g., 
heart rate variability) and neuroimaging techniques, to comple-
ment self-reported data [123]. 

Measurement	Techniques	in	Studying	Hormonal	
Influences	on	Emotional	Regulation

Blood,	Saliva,	and	Urine	Testing
The quantification of hormone levels often relies on biological 
samples such as blood, saliva, and urine. Each of these sampling 
methods has its own set of advantages and challenges:

• Blood Testing: Considered the gold standard for hormone 
measurement, blood testing provides accurate and compre-
hensive hormone profiles. However, it is relatively invasive 
and requires professional handling, making it less ideal for 
frequent sampling or studies with large sample sizes [124].
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• Saliva	Testing: Saliva testing offers a non-invasive alter-
native for measuring certain hormones, including cortisol 
and testosterone. It is particularly useful for studies requir-
ing multiple daily measurements or those focusing on the 
stress response. Nevertheless, salivary hormone levels can 
be influenced by various factors such as food intake and 
oral health, potentially affecting accuracy [125].

• Urine	Testing: Urine testing allows for the assessment of 
hormone metabolites over extended periods, providing a 
cumulative measure of hormonal output. This method can 
be useful for evaluating overall hormonal balance but lacks 
the specificity and temporal resolution needed for studying 
acute hormonal responses to emotional stimuli [126,127]. 

Functional	Neuroimaging
Functional neuroimaging techniques, such as functional mag-
netic resonance imaging (fMRI) and positron emission tomogra-
phy (PET), have become invaluable in studying the brain’s role 
in emotional regulation and the effects of hormones on brain 
activity. These methods enable researchers to observe changes 
in brain regions associated with emotional processing and reg-
ulation in response to hormonal fluctuations or manipulations. 
While powerful, these techniques require substantial resources 
and expertise and are subject to limitations related to interpre-
tation and the artificial nature of experimental conditions [128]. 

Psychophysiological	Measures
Psychophysiological measures, including heart rate variability 
(HRV), skin conductance response (SCR), and electroenceph-
alography (EEG), offer objective insights into the body’s emo-
tional responses. These measures can provide indirect evidence 
of hormonal effects on emotional regulation by capturing the 
physiological correlates of emotional arousal and regulation 
processes. However, they require careful interpretation as they 
can be influenced by a variety of non-emotional factors [129]. 

Ecological	Momentary	Assessment	(EMA)
EMA involves the real-time assessment of emotions and behav-
iors in participants’ natural environments, often using digital 
diaries or smartphone apps. This approach can capture the dy-
namic interplay between hormonal fluctuations and emotional 
regulation in everyday life, offering high ecological validity. 
The challenge lies in ensuring compliance and managing the ex-
tensive data generated [130].

Future Directions

Gaps	in	Research
Identifying gaps in the current research landscape on the hor-
monal influences on emotional regulation is essential for guid-
ing future investigations. This endeavor reveals areas that are 
understudied or present conflicting findings, offering opportu-
nities for new discoveries and advancements. Here are several 
notable gaps that we have identified, which require further ex-
ploration.

Long-term	Effects	of	Hormone	Therapy
One significant area that necessitates more research is the long-
term effects of hormone therapy on emotional regulation. While 
hormone therapy is commonly prescribed for conditions like 

menopause, hypogonadism, and gender transition, the enduring 
impacts of these treatments on mood, emotional resilience, and 
psychological well-being remain poorly understood. Studies 
that track individuals over extended periods post-therapy could 
provide valuable insights into these effects, informing clinical 
practices and patient guidance [131].

Hormonal	Interactions	with	the	Microbiome
The interaction between hormonal systems and the gut micro-
biome presents an intriguing yet underexplored area. Emerging 
research suggests a bidirectional relationship between gut bac-
teria and hormones, which could significantly impact emotional 
regulation. Delving into how hormonal fluctuations influence 
the microbiome and vice versa could unveil novel mechanisms 
of emotional regulation and potential therapeutic targets [132]. 

Impact	of	Environmental	Disruptors	on	
Hormonal	Balance
The influence of environmental disruptors, such as chemicals 
that mimic or interfere with the action of hormones, on emotion-
al regulation is another area requiring more attention. These sub-
stances, found in plastics, pesticides, and personal care products, 
could have profound implications for hormonal health and, con-
sequently, emotional and psychological well-being. Non-chem-
ical factors, such as artificial light, radiation, temperature, and 
stress exposure, have not been thoroughly studied, despite their 
potential to significantly impact the endocrine system through 
the modification of hormone function. Understanding the extent 
of these impacts is crucial for public health measures and regu-
latory policies [133]. 

Hormonal	Influences	Across	Diverse	Populations
Much of the existing research on hormonal influences on emo-
tional regulation has focused on relatively homogenous pop-
ulations. There is a need for more studies that examine these 
dynamics across diverse populations, including different ethnic-
ities, ages, and socioeconomic statuses [134]. Such research could 
uncover important variations in how hormonal changes affect 
emotional regulation, leading to more inclusive and effective 
treatment approaches.

Technological	Innovations	in	Hormone	
Measurement
Another gap lies in the need for technological innovations that 
enable more accurate, non-invasive, and real-time monitoring of 
hormone levels. Current methods, while effective, often require 
invasive procedures or do not provide immediate results. Ad-
vances in wearable technology or biosensors could revolution-
ize the way hormones are studied, allowing for more dynamic 
assessments of their impact on emotional regulation in real-life 
settings [135]. 

Genetic	and	Epigenetic	Factors	in	Hormonal	
Emotional	Regulation
Finally, the role of genetic and epigenetic factors in determining 
individual sensitivity to hormonal fluctuations and their impact 
on emotional regulation is an area ripe for exploration [123]. Un-
derstanding the genetic underpinnings and how life experiences 
alter gene expression related to hormonal responses could lead 
to personalized treatment strategies and preventive measures for 
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mood disorders and emotional dysregulation [136]. 

Potential	Therapeutic	Approaches
Understanding the hormonal basis of emotional regulation 
opens promising avenues for developing new and more effective 
treatments for mood disorders. By delineating how hormonal 
imbalances contribute to conditions such as depression, anxi-
ety, and bipolar disorder, researchers and clinicians can tailor 
therapeutic approaches that directly address these underlying 
biological mechanisms. Here are several potential therapeutic 
approaches that could emerge from a deeper understanding of 
the hormonal influences on emotional regulation:

Hormone	Replacement	Therapy	(HRT)
For mood disorders linked to hormonal deficiencies or imbal-
ances, such as those experienced during menopause or thyroid 
dysfunction, hormone replacement therapy could offer relief. 
By restoring hormonal balance, HRT has the potential to allevi-
ate mood disorder symptoms. However, its application must be 
carefully considered, taking into account the individual’s health 
profile and the risks associated with long-term hormone supple-
mentation [137]. 

Selective	Hormone	Modulator	Treatments
Developing treatments that selectively modulate hormone re-
ceptors could provide targeted relief from mood disorders with-
out the broader effects of hormone replacement. For instance, 
selective estrogen receptor modulators (SERMs) have been 
explored for their potential to relieve symptoms of depression 
and anxiety in postmenopausal women, offering a more nuanced 
approach to hormone therapy [138]. 

Pharmacological	Agents	Influencing	Hormonal	
Pathways
Pharmacological agents that influence hormonal pathways, such 
as those affecting the HPA axis or the synthesis and metabolism 
of sex hormones, could offer new ways to treat mood disorders. 
Medications that modulate cortisol levels or the sensitivity of 
cortisol receptors, for example, could be beneficial for stress-re-
lated mood disorders and those with a significant stress compo-
nent, like PTSD [139]. 
Lifestyle	Interventions	and	Behavioral	Therapies
A hormonal understanding of emotional regulation can also in-
form non-pharmacological treatments. Lifestyle interventions 
that naturally balance hormone levels, such as diet, exercise, and 
stress management techniques, could serve as preventive mea-
sures or adjunctive therapies for mood disorders. Additionally, 
behavioral therapies that effectively reduce stress and improve 
emotional regulation might indirectly influence hormonal bal-
ance, contributing to mood stabilization [140,141]. 

Personalized	Medicine	Approaches
Insights into the hormonal underpinnings of mood disorders 
could lead to personalized medicine approaches, where treat-
ments are tailored to the individual’s specific hormonal profile 
and genetic predispositions. This could involve genetic testing 
to identify vulnerabilities to hormonal imbalances and custom-
izing treatment plans that address these unique factors, poten-

tially increasing treatment efficacy and reducing side effects.

The prospect of personalized medicine in the realm of emotional 
regulation and mood disorders represents a frontier of immense 
potential, guided by the nuanced understanding of hormonal in-
fluences. Tailoring treatments to individual genetic profiles, hor-
monal states, and environmental contexts holds the promise of 
revolutionizing mental health care. For instance, genetic varia-
tions affecting hormone receptor sensitivity or neurotransmitter 
function could inform customized treatment strategies, optimiz-
ing the efficacy of hormone-based therapies, psychotropic med-
ications, and even lifestyle interventions. This approach neces-
sitates a comprehensive integration of genomic data, endocrine 
assessments, and psychosocial evaluations, paving the way for 
treatments that are not only more effective but also minimize 
adverse effects. The move towards personalized medicine, root-
ed in the hormonal basis of emotional regulation, underscores 
the importance of interdisciplinary research, combining insights 
from endocrinology, genetics, and psychology to address the 
complexities of mood disorders [142]. 

Combination	Therapies
Finally, understanding the multifaceted role of hormones in 
mood disorders suggests that combination therapies that address 
both hormonal and non-hormonal aspects of these conditions 
could be most effective. This might involve combining hor-
mone therapy with antidepressants, psychotherapy, and lifestyle 
changes to tackle mood disorders from multiple angles.

Conclusion
This review has traversed the intricate landscape of hormonal 
influences on emotional regulation, shedding light on the com-
plex interplay between various hormonal systems and their 
impact on mood, stress responses, and overall psychological 
well-being. Through an exploration from the foundational roles 
of the HPA axis and gonadal hormones to the nuanced effects of 
thyroid hormones, oxytocin, and metabolic hormones, the sig-
nificant interconnectedness of endocrine and emotional systems 
has been underscored.

The challenges and methodological considerations delineated 
within this text reveal the intricate variables researchers face in 
elucidating the hormonal mechanisms underpinning emotional 
regulation. Despite these obstacles, the identification of poten-
tial therapeutic avenues offers promising directions for develop-
ing more effective, personalized treatments for mood disorders, 
rooted deeply in an understanding of hormonal regulation.

Highlighting gaps in current research, such as the long-term ef-
fects of hormone therapy on emotional regulation and the inter-
play between hormonal systems and the gut microbiome, sets a 
clear roadmap for future investigations. These domains promise 
to unlock further insights into how hormonal imbalances con-
tribute to emotional dysregulation and mood disorders, paving 
the way for innovative treatments and interventions.

This examination into the hormonal catalysts of emotional reg-
ulation is not merely academic; it holds key implications for en-
hancing mental health care, offering new perspectives on treat-
ing mood disorders, and improving emotional well-being. As 
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the field continues to unravel the complex relationships between 
hormones and emotions, it moves closer to holistic, integrated 
approaches to mental health that recognize the inseparable ties 
between physical and psychological health.

Moreover, the dialogue surrounding hormonal therapy, particu-
larly in addressing mood disorders, invites a nuanced consider-
ation of its long-term implications on emotional regulation and 
overall health. The potential of hormonal therapy to offer relief 
for conditions characterized by hormonal imbalance under-
scores the necessity of rigorous, longitudinal research to fully 
comprehend its benefits and risks. Such investigations are pivot-
al in establishing safe, effective protocols that consider the com-
plexities of hormonal interactions and their systemic effects.

The global implications of advancing our understanding of hor-
monal influences on emotional regulation extend far beyond the 
realms of academic interest, holding promise for transformative 
public health outcomes. As mental health disorders continue to 
pose significant challenges worldwide, elucidating the hormon-
al underpinnings of emotional dysregulation offers a pathway 
to more effective, holistic treatment approaches. Enhanced hor-
monal insights can inform public health strategies aimed at early 
detection, prevention, and intervention, potentially reducing the 
burden of mood disorders on individuals, families, and health-
care systems globally. Integrating hormonal health into mental 
health care and public health initiatives could foster a more re-
silient, emotionally well-regulated population, highlighting the 
broader societal and health-related benefits of this research.

This review’s exploration emphasizes the indispensable need 
for a multidisciplinary approach in advancing our understanding 
and treatment of mood disorders influenced by hormonal regula-
tion. Collaborations across endocrinology, psychology, neurolo-
gy, and genetics promise to illuminate the intricate mechanisms 
at play, paving the way for innovative therapeutic strategies. By 
embracing a holistic perspective that integrates diverse scientific 
insights, the field can move towards personalized, comprehen-
sive care strategies that address the multifaceted nature of mood 
disorders.

While comprehensive, this review represents a snapshot of a dy-
namic, evolving field. It invites further exploration, interdisci-
plinary collaboration, and innovative thinking to fully leverage 
this knowledge for improving mental health outcomes. The fu-
ture of research in hormonal influences on emotional regulation 
is rich with possibilities, challenging the scientific community to 
expand understanding and to envision a future where emotional 
well-being is accessible to all, guided by the intricate dance of 
hormones that orchestrates our emotional lives. 
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