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Abstract

Depression is a complex mental illness and one of the largest global public health issues which
impacts over 280 million people worldwide. It is predetermined with the constant low mood,
absence of pleasure (anhedonia), impaired thinking and dysfunction, and it is the result of the
complicated interplay of genetic and biological, psychological and environmental factors.
Depression theories date back to humoral melancholia ideas and were transformed in relation to
earlier psychoanalytic interpretations to the modern biopsychosocial and neurobiological model.
The studies of the present day accentuate structural and functional dysfunctions of principal
brain areas, impairments of neurotransmitter networks, adaptive stress reactions, and
neuroinflammation as the main factors of the origins of depression. Poverty, discrimination, low
levels of education, and poor access to healthcare are all social determinants that make people
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even more vulnerable and slow down their recovery process. Pharmacotherapy,
psychotherapeutic modalities, and lifestyle modification are evidence-based interventions,
whereas neuromodulation therapies, including electroconvulsive therapy and transcranial
magnetic stimulation, are also effective interventions in people with treatment-resistant
depression. New therapies, such as ketamine-based therapies, anti-inflammatory, and precision
care based on pharmacogenetic are emerging to provide new avenues to quick and specific
symptom treatment. Integrated management is needed in the form of long-term recovery, which
facilitates psychosocial support, resilience, reintegration into the community, and functional
restoration. The future of the world in the diagnostics and treatment of depression has a high
potential due to advancements in neuroscience, personalized medicine, and digital therapeutics,

which can bring more specific, effective, and available treatment.
Keywords: Depression, Neurobiology, Risk Factors, Diagnosis, Neuroimaging, Psychotherapy

1. Introduction

Depression is a disastrous mental condition, which is complex and multifactorial, and forms a
crucial worldwide population health issue(1). According to World Health Organization, it is
divinely characterized by persistent low mood, loss of interest, or pleasure, intellectual
deficits, and functional dysfunction and on top of it all it impacts over 280 million people
across the world(2).It is caused by an intricate combination of genetic, biological, psychologic
and environmental factors, which makes the process of its accurate diagnosis and effective
treatment especially difficult(3). Research has over the past decades attempted to explain the
pathophysiology of depression, improve testing procedures as well as formulate more
effective therapeutic interventions(4).Major mental health concern in the older adult
population is depression which is often underestimated(5). However, later life depression is
managed. The interventions that have evidence-based practices include psychotherapy (e.g.,
cognitive-behavioral therapy), pharmacotherapy (using antidepressants), lifestyle changes,
and strong social support networks(6). Early diagnosis and personalized treatment are the key
to better results of elderly people with depression. On top of personal impairment, depression
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i1s a significant factor in lowering the quality of life, disrupting normal functioning, and
increasing the morbidity of other comorbid conditions like cardiovascular disease, diabetes
and chronic pain. It is a disorder that is highly associated with suicide that kills over 700,000
people every year, making it one of the leading causes of mortality among young people in the
1529 years group. Depression also leads to economic losses in the global economy since it is
estimated by the world economic forum that mental health problems, including depression
may consume up to 16 trillion dollars of the global economy by the year 2030 unless efforts
are put up to reduce these issues(7). Although it is a common and drastic condition,
depression 1s undiagnosed and untreated, especially in low-income and middle-income
nations where mental health services are limited due to financial limitations. A multi-layered
approach including the initiatives of public health, education, adoption of mental health as a
part of primary care, and investment in mental health services is a solution to reducing the
global effects of depression(8). This review is intended to give a holistic perspective of
depression by analyzing its complex nature in terms of epidemiology, risk factors, clinical
presentation, biological processes accompanying it, and its modern treatment. Due to the
miscellaneous and international importance of the depression phenomenon, the article aims at
the synthesis of the existing research to provide a contribution to the latest changes and the

current issues in the direction(9).

2. Historical Perspectives

2.1. Development of the Concept Depression

Knowledge about depression has greatly developed throughout centuries with the changes in
medical knowledge, attitude in cultures and scientific developments. Philosophically or
religiously, depression used to be understood historically(10). Hippocrates in the antiquity
described a disorder known as melancholia, which occurred due to the unbalance of body
humors, especially the excess of black bile. This was a humoral theory that ruled the medical
thought of centuries, equating emotional disturbances to the physical imbalance(11).
Depression in the Middle Ages and the Renaissance period was often considered a spiritual or
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moral weakness, with some people blaming it on demonic infestation or sin. Depression
started to be considered as a particular mental disorder as psychiatry appeared in the
eighteenth and nineteenth centuries. The classification of mood disorders Early psychiatrists
like Emil Kraepelin, discriminated between manic and depressive moods. The twentieth
century was characterized by significant changes as psychoanalytic theories were developed
by Sigmund Freud who viewed depression as the conflict and loss which were not on the
surface(12). Biological psychiatry developed further and investigated the neurotransmitters
and brain pathways, as a result of which the contemporary biopsychosocial model was
established. This 1s a combination of genetic, neurochemical, psychological, and
environmental variables, and this is because depression is a multifactorial disorder(13).
Depression is now understood as one of the complicated and heterogeneous disorders
exhibiting different manifestations. The conceptualisation of the technology is still under
development with improvements in neuroimaging, genetics and psychopharmacology to make
it easier to diagnose and provide treatment. The concept of depression has evolved and this is
part of the trend which has seen mental health being viewed as a combination of mind, body

and environment(14).
2.2 Change in Diagnostic and Therapeutic Processes

Diagnostic Methods: Clinical observation and the subjective report of a patient depended
mainly on the early diagnosis of depression. The formulation of a set of diagnostic criteria to
be used in the twentieth century transformed the field(15). With the release of Diagnostic and
Statistical Manual of Mental Disorders (DSM), which was by the American Psychiatric
Association, it was possible to have clear operationalised criteria about major depressive
disorder (MDD) and other mood disorders. The consecutive versions of the DSM (since
DSM-III) enhanced better reliability and consistency during diagnosis to support research and
treatment. Simultaneously, the World Health Organization, the International Classification of
Diseases (ICD) offered the world with standards of diagnosis in different countries as well.
Scales and questionnaires (e.g., Hamilton Depression Rating Scale, Beck Depression

Inventory) have
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been integrated in the diagnostic tools more recently to measure the severity when deploying

them to assess and track treatment responses. New biomarkers and neuroimaging

methods are under investigation to offer objective measures but these are also secondary

methods and not the main ones(16).
3. Etiology and Risk Factors
3.1 Genetic and Biological Influences

Depression has been well established as a complicated condition which occurs as a product of
genetic, biological and environmental influences. Genetic studies such as family, twin and
adoption research, have repeatedly shown a genetic aspect of depression and their estimation
showed that the risk is almost thirty to forty percent inheritable by genetic element(17).
Although there is no single genome depression gene due to its polygenic nature, specific
protein variations of the neurotransmitter systems have been associated with it including
serotonin, dopamine, and norepinephrine systems(18). Depression on a biological level is the
change in the structure and functioning of the brain. Brain scans have actually depicted
alterations in brain regions that deal with mood, such as the pre-frontal cortex, hippocampus
and amygdala. Such areas tend to be smaller or less active in depressed people that is likely to
be associated with such symptoms as the loss of emotional control and memory(18). Central
pathophysiology of depression is related to neurochemical abnormalities and especially with
serotonin, norepinephrine and dopamine. The monoamine hypothesis holds that the levels of
these neurotransmitters are low (or they become low) in contributes to the symptoms of
depression, which is the foundation of most antidepressant drug classes(19). Also, chronic
stress and depression have been attributed to dysregulation of hypothalamic-pituitary-adrenal
(HPA) axis that controls the stress response of the body. Although the mechanisms involved in
inflammatory responses and immune imbalance are not clearly understood, this is an
emerging area of research, and aggregate inflammation through the body system could
contribute to causes of depression in certain instances(20). Moreover, epigenetic processes -
modifications in
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gene expression in the absence of genetic changes - underscore the fact that environmental
factors that cause changes in biological susceptibility (trauma or stress) can alter gene
expression. In short, genetic and biological factors constitute a well-established element of the
etiology of depression, providing a decisive insight into the process of depression and

informing the construction of specific treatment(21).

3.2 Psychological and Environmental provocateurs
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Figure 1: Specific brain regions and neural circuits involved in psychological and

environmental factors related to depression

A complicated interplay of psychological antagonisms and the environment leads to
depression. Depression may also be predisposed by psychological factors like the personality
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traits, cognitive patterns and childhood experiences(22). To illustrate, persons who have
negative thinking tendencies, low self-esteem or maladaptive coping are at greater risk.
Learned depression in the later life may be influenced by early childhood trauma, abuse,
neglect or loss, which leave a permanent emotional scar. The presence of environmental
triggers is also instrumental in the disturbance of the depressive episodes as well as in their
recurrence(23). These may be stressful life situations, as the death of the person one loves,
divorce, financial or job losses, or any external factor that leaves a person unable to handle it.
The state of depression is also developed because of the chronic stressors that occur
particularly in relation conflict, social isolation or exposure to violence(24). There exists the
effect of social support and environmental context. Good social networks and supportive
relations can be of help in alleviating depressions, whereas loneliness and rejection make a
person susceptible. Some of the socioeconomic issues that increase risk include poverty,

unemployment and inability to access healthcare(25).
3.3 Social Determinants of Mental Health

Social determinants influence the concept of mental health, including depression, in an
absolute way: that is, conditions, which exist at the time of birth, throughout development, in
the surrounding environments, in work place, and lifespan, are the determinants of mental
health, including depression. Such determinants break or regulate the vulnerability of a person

to mental health issues and determine their availability to care and recovery pathways(26).
The relevant social determinants affecting depression are:

e Socioeconomic Status (SES): Low income, poverty, and unemployment have a strong

relationship with the high levels of depression. Economic hardship may trigger episodes
of chronic stress, reduce access to health-care services, undermine the intake of
nutritional products, and limit social interaction, thus, adding to the issue of mental

health(27).
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e Education: The less the schooling levels, the higher the risk of depression. The level of

education enlightens health literacy, the possibility of getting a job, and social mobility,
which together influence the mental health(28).

e Housing and Neighbourhood: Stress is aggravated by the adverse housing conditions,

overcrowding, unsafe neighbourhood, and residential instability which undermine the
social cohesiveness and thus increase the risk of depression(29).

* Accommodating Factors: Strong Social Networks and Community. Social isolation,
discrimination, and marginalization on the contrary, aggravate the loneliness and
depressive symptomatology(30).

* Employment Conditions: Greater prevalence of depression is related to job insecurity,
work stress and lack of control over work activities. On the other hand, meaningful
employment and helpful organizational climate lead to psychological well-being(30).

* Healthcare: Inequality Few people can receive timely and effective mental-health care
due to disparities in access to these services, cultural attitudes, and stigma(31).

* Discrimination and Social Inequality: Racism, sexism, and similar discriminatory

experiences are a source of chronic stress and result in mental-health disparities(32).

These social determinants need to be addressed to support the mental health promotion and
the reduction of global burden of depression. Such policies as those promoting social equity,
reduce poverty, enhance education access and build inclusive communities can have

significant positive influences on mental health(33).

4. Neurobiological Mechanisms

4.1 Systems and Brain Regions Involved Neurotransmitter

Depression is a complex psychiatric illness, which is defined by the constant low mood,
anhedonia, cognitive impairment, and somatic discomfort. The elucidation of the neuro
biological basis of depression requires an elaborate analysis of the key neuromodulatory
mechanisms as well as neuromodulators involved in the pathophysiology of depression(34).
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4.1.1 Depression and the Systems of Neurotransmitters

Serotonin (5 -HT): Serotonin is a substance that is essential in maintenance of mood, anxiety,
sleep, and appetite. The problem with serotonergic signaling is known to dysregulate
depressive states, whether through the reduced synthesis or release or reduced receptor
sensitivity(35). The key origin of the serotonergic neurons that project onto the prefrontal
cortex, hippocampus, and limbic regions in the brainstem is the raphe nuclei hence
influencing affective processing. The most commonly prescribed type of antidepressants
called selective serotonin reuptake inhibitors (SSRI) improves the access of serotonin in the

synaptic cleft and acts in a way that eases mood and anxiety symptoms(36).

Norepinephrine (NE): Norepinephrine helps in arousal, alertness as well as the physiological
stress reaction. Abnormal noradrenergic mechanisms also have the potential of stimulating
depression-related symptoms like fatigue, decreased concentration, and retardation of
psychomotor functions. Locus coeruleus, a center of norepinephrine production located in the
brainstem, is projected to most parts of the brain, including the prefrontal cortex,
hippocampus, and other parts of the cortex. Serotonin-norepinephrine reuptake inhibitor
(SNRI) and other agents are used to address this system to reduce presentations of

depression(37).

Dopamine (DA): Dopamine controls motivation, reward processing as well as hedonic
experience. The anhedonia, one of the cardinal symptoms of depression, which means the loss
of the ability to derive pleasure, is associated with impaired dopaminergic transmission and
specifically in the mesolimbic pathway (ventrals tegmental area to nucleus accumbens). The
prefrontal cortex is also plagued with Dopaminergic dysfunction which can bring about

cognitive impairments seen during the depressive illness(38).

Glutamate and GABA: Glutamate is the main excitatory neurotransmitter and GABA is the
main inhibitory homologue. The two maintain the balance between excitation and inhibition
of the nerves. There are gradual pieces of evidence to suggest that depressive symptomatology

can be a result of
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the perturbations of glutamatergic and GABAergic circuitry. Dysregulation of neural circuits
can be facilitated by excess glutamate activity, or lack of GABA tone and it cause mood dis-
regulation. Examples of therapeutic possibilities in this system include rapid-acting

antidepressants like ketamine which, like glutamatergic receptors, promotes its action. (39)
4.1.2 Depression-Involved regions of the brain

Prefrontal Cortex (PFC): The PFC, especially, the dorsolateral and ventromedial portions of
the area, lays a role in coordinating the executive functions, decision-making, and
emotion(40). The depressive episodes incurred hypoactivity in the PFC, thus affects mental
control of the negative cognitions and emotions, which leads to rumination and mood

fluctuations(41).

Hippocampus: Hippocampus plays a vital role in learning, consolidation of memory and the
control of stress. The pathology of depression has always shown itself through the decrease in
hippocampal volume and impaired neurogenesis, presumably caused by chronic stress and
high levels of cortisols. These structural changes correlate with the memory impairment and

affective disorders(42).

Amygdala: The amygdala plays a vital role in processing the affective stimuli, in particular,
fear and threat stimuli. Amygdala hyperactivity also helps to increase negative emotional

processing and anxiety in depressed patients(43).

Anterior Cingulate Cortex (ACC): The ACC is involved with the emotional regulation and
conflict monitoring. Ineffective ACC functioning is in line with poor affective regulation and

selective attention biases to negative stimuli thereby exerting depressive symptom repair(44).

Nucleus Accumbens: Being a focal point of the reward circuitry, the nucleus accumbens is
involved in mediating the motivation and hedonic pleasure. Spinal dysfunction of
dopaminergic signaling combined in this field leads to anhedonia and loss of motivation

typical of depression(45).
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Hypothalamus: Hypothalamus controls the hypothalamic-pituitary-adrenal (HPA) axis thus
regulating stress in the body. Hyperactivity of the HPA axis in depression predisposes
excessive secretion of cortisol and can cause neuronal damage and additional interference

with the regulation of mood(46).

4.2 Hormonal and Stress Response Pathways.

Depression is closely associated with the inability to regulate the hormonal and even stress-
response mechanisms of the body, in particular, the HPA axis. Perturbed persons engage in a
chain reaction where the hypothalamus secreted corticotropin-releasing hormone (CRH)
which activated the pituitary gland to discharge adrenocorticotropic hormone (ACTH)(46).
ACTH then stimulates the adrenal glands to synthesize cortisol which is the most essential
glucocorticoid stress hormone(47). HPA axis hyperactivity in most depressed patients results
in chronically high cortisol levels that cause neuronal damage, particularly in neurons in the
hippocampus and consequently failure to regulate the stress response negatively(46).
Prolonged cortisol elevation has pernicious impacts on other affective foci, such as the
prefrontal cortex and amygdala, contributing to aggravation of pathology of
depression(46).The disruption of moods that are regularly seen in depression is caused by

perturbations in other endocrine systems including thyroid and sex hormones(48).
4.3 Unemerging Applications of neuroimaging

The recent developments in neuroimaging have significantly contributed to our understanding
of neurobiological premises of depression(14). Such modalities as functional magnetic
resonance imaging (fMRI), positron emission tomography (PET) and diffusion tensor imaging
(DTI) have produced the most decisive findings about deviations in cerebral activity,
interregional connections as well as the anatomy of persons with depressive disorders(49). A

single observation that has been repeatedly replicated is that of dysregulated functioning and
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connectivity of core neural networks medating affective state control, executive control as
well as affective processing(50). As an example, the results of resting-state fMRI studies have
reported impaired coherence in the default mode network (DMN), which is a circuitry closely
connected with self-referential cognition and rumination which are hallmark characteristics of
depressive pathology. Structural interferences of fronto-limbic networks such as a weakened
activation of the prefrontal cortex (PFC) and over-responsive amygdalar activities have been
repeatedly tested as a result of the failed emotional regulation and hypersensitivity to negative

stimuli(51).

Volumetric imaging of the human brain has shown that grey-matter in the hippocampus,
prefrontal cortex, and anterior cingulate cortex (ACC) are less developed, which is an event
that is presumably reflective of the adverse effects of chronic stress and neurotoxicity(52).
Microstructural abnormalities have been observed in white-matter tracts in DTI studies,
indicating a dysfunction in communication between several key regions of corticolimbic and
prefrontal tissue which are highly important in affective and cognitive processes(53).
Moreover, imaging of monoaminergic neurotransmitter systems with the use of PET has
demonstrated changes in serotonergic, dopaminergic and glutamatergic receptor occupancy in
the depressed patient demonstrating direct evidence of neurochemical deregulation. These
neuroimaging findings make it possible to create more personalized treatment interventions as
neural activation patterns and connectivity profiles predict responsiveness to antidepressant
therapy and inform individual neuromodulatory therapies (such as transcranial magnetic

stimulation (TMS)(54).
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Figure 2: Biological and environmental factors contributing to psychosis development
5. Clinical manifestation and Diagnosis
5.1 Diagnostic Criteria and Diagnostic Assessment Tools

Diagnostic diagnoses of the depression, especially the Major Depressive Disorder (MDD), are
majorly based on the criteria that are defined in the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5). Within these rules, to be diagnosed one must have a
minimum of five symptoms that last at least two weeks, and one of which is either a
depressed mood, or severe lack of interest or pleasure in almost everything (anhedonia)(55).
Other requirements are a major change in either appetite or weight, sleeplessness (insomnia or
hypersomnia), psychomotor agitation or retardation, fatigue or loss of energy, worthlessness
or excessive guilt, impaired cognitive functioning (loss of concentration or decision-making),
or frequent thoughts about death or suicide(56). These symptoms should cause significant
distress or functional disability in any of the social, work or other areas and should not be

better explained by effects of substances or other health condition or grief(57).

5.2 Subtypes and Comorbidities
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Depression is a complex and heterogeneous psychopathology affecting individuals with
different subtypes and having different clinical presentations and treatment implications(14).
Some of the common subtypes include Major Depressive Disorder (MDD) with persistent and
severe symptomatology, Persistent Depression Disorder (previously known as dysthymia)
with chronic attenuated symptoms lasting years, melancholic depression (depressive who
exhibit severe anhedonia and psychomotor changes), atypical depression, mood responsive,
greater somatic appetite and sleep, and hypersensitive to interpersonal rejection; psychotic
depression, (depressive who experience hallucinations or delusions), and seasonal affective

disorder (SAD), with recurrent(58).

Most depressive disorders are always associated with other psychiatric illnesses like anxiety
disorders, bipolar disorder, substance use disorders and post-traumatic stress disorder making
it more difficult to diagnose, as well as to administer treatment. Moreover, the
symptomatology of depressive disorders is usually overlaid on diverse ongoing somatic
disorders, such as cardiovascular disease, diabetes mellitus, chronic pains syndrome, and
neurodegenerative disease, and thereby, may make the courses of both psychiatric and

medical disorder worse(59).
5.3 Problems with Differential Diagnosis

Diagnosing the major depression condition using the differentiated methods of assessment is a
challenging task because symptoms are largely similar to those of other psychiatric and
somatic diseases(60). Basic signs like poor mood, tiredness, and sleep disturbance are
common to such disorders like bipolar disorder, anxiety disorders, and substance use disorders
and make the distinction between the unipolar depression and those disorders conditional
depending on exhaustive assessment. Certain medical conditions which include:
hypothyroidism, nutritional deficiencies, neurological illness and chronic diseases can also
imitate the symptomatology of depression further confusing the correct diagnosis

solution(61).
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The other complication is the inter-individual differences in presenting the symptoms
depending on age, gender, and cultural differences which can mask or distort typical signs of
depression(62). Comorbid conditions introduce further confounding variables, as they can
cause depression symptoms to become more pronounced, or be sympathetically manifested,
which requires laborious consideration of time, initiation, and contextuality(63). Further
presence of subthreshold symptoms and overlapping affective disorders also necessitates the
use of detailed clinical interviews and empirically-tested assessment tools to obtain a definite

level of discrimination(64).
6. Existing Treatment Models

The modern treatment of the depressive disorders incorporates the use of pharmacological,
psychotherapeutic and somatic treatment, which is tailored to the symptomatology, severity
and type of depressive disorder of an individual(65).Pharmacotherapy mainly involves
antidepressant drugs like selective serotonin reuptake inhibitors (SSRI), serotonin-
norepinephrine reuptake inhibitors (SNRI), tricyclic antidepressants and atypical
antidepressants; they work by regulating the system of neurotransmitters in order to reduce
the symptoms of depression(66). The interventions of psychological approaches such as
cognitive-behavioural therapy (CBT), interpersonal therapy (IPT), mindfulness-based
cognitive therapy (MBCT) are focused on changing maladaptive thought process, solving
interpersonal disagreement, and avoiding relapse by acquiring skills and modifying behaviour.
In cases of treatment resistance or extreme depression, somatic modalities like
electroconvulsive therapy (ECT) and transcranial magnetic stimulation (TMS) can be used as
alternative approaches since both of them have a direct impact on the neural activity(67).
Behavioral changes such as physical exercise, sleep hygiene, and stronger psychosocial
support are significant supplements that improve the general treatment effectiveness(68). New
therapeutics that are directed at new neurochemical pathways, including ketamine and anti-
inflammatory agents have received interest due to their ability to provide quick symptom

improvement(69). Together, all these multidisciplinary methods allow individualized,
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efficacious depression treatment by aiming to enhance clinical manifestations, reinstate

functional functioning, and prevent recurrence(70).

Table 1: Justification of table and add serial no font style is in times new roman

Serial Treatment Type |Examples / Mechanism / Clinical References
no. Approaches Focus of Action |Application
Benefits
1. Pharmacological |SSRIs (Fluoxetine, |Regulate First-line (71)
Therapy Sertraline), SNRIs  |neurotransmitter  treatment for
(Venlafaxine, systems (serotonin, moderate to
Duloxetine), TCAs |norepinephrine, [severe
(Amitriptyline), dopamine) to depression;
Atypical normalize mood  [reduces
Antidepressants and cognitive mood and
(Bupropion, function somatic
Mirtazapine) symptoms
2. Psychotherapeutic|Cognitive- Modity Effective for [(72)
Interventions Behavioral Therapy |maladaptive mild to
(CBT), Interpersonal |thought patterns, |moderate
Therapy (IPT), improve coping  ([depression;
Mindfulness-Based |and problem- often
Cognitive Therapy |solving, reduce combined
(MBCT) relapse risk with
medication
for optimal
results
3. Somatic Electroconvulsive  |Direct modulation [Used in (73)
Treatments Therapy (ECT), of brain activity to [severe or
Transcranial restore normal treatment-
Magnetic neuronal resistant
Stimulation (TMS) |functioning depression;
provides
rapid
symptomatic
relief
4. Behavioral and  |Physical exercise, Promote Supportive |(74)
Lifestyle Sleep hygiene, neuroplasticity, adjuncts to
Modifications Psychosocial support [improve overall  [improve
well-being, and clinical
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enhance treatment jpoutcomes
adherence and prevent
relapse
5. Emerging / Novel |Ketamine, Ketamine, | Act on Beneficial in |(75)
Therapies Anti-inflammatory |glutamatergic and ftreatment-
agents inflammatory resistant
pathways to induce |cases;
rapid provide
antidepressant faster
effects symptom
improvement

6.1 Pharmacotherapy and Mechanisms of Action

Pharmacotherapy is a major aspect in the treatment of depression since it mostly involves the
involvement of neurotransmitter systems involved in the regulation of mood(76). SSRIs,
SNRI, tricyclic antidepressants (TCAs), monoamine oxidase inhibitors (MAOIs) and atypical
are the antidepressants that are most commonly prescribed. An example of these is the
selective inhibition of the serotonin (5 -HT) reuptake by SSRIs, such as fluoxetine and

sertraline,

increasing its concentration in the synapses, and improving serotonergic transmission. SNRIs
(e.g. venlafaxine and duloxetine) inhibit the uptake of serotonin and norepinephrine (NE) and
enhance signaling in these pathways, thus enhancing affect and vitality(77). The TCAs
prevent the reuptake of serotonin and norepinephrine and also affect other receptors of
neurotransmitters, which also adds to the wider side-effect profilee. MAOIs disrupt
monoamine oxidase enzymes which process monoamines (serotonin, norepinephrine,
dopamine) leading to an increase in the availability of neurotransmitters(78). The atypical
antidepressants, which are bupropion and mirtazapine, act via different mechanisms, which
include dopamine and norepinephrine reuptake inhibition or selective serotonin receptor
modulation(71). Overall, these drug substances are normalizing the imbalance of important

neurotransmitter systems that have been disturbed by depression, which improves mood,
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cognition, and somatic symptoms(79). The explanations of these processes help clinicians to

choose treatments that are in line with patient profile and tolerability issues(80).

Table 2: Justification of table and add serial no font style is in times new roman

Serial |Drug Examples Primary Neurotransmitter (Clinical References
no. Class Mechanism |(s) Affected [Effect / Notes
of Action
1. Selective  |Fluoxetine, Inhibit Serotonin (5-HT) |Improves (81)
Serotonin |Sertraline reuptake of mood and
Reuptake serotonin (5- anxiety; first-
Inhibitors HT) into line due to
(SSRIs) presynaptic better
neurons, tolerability
increasing
synaptic
serotonin
levels
2. Serotonin— |Venlafaxine, |Block Serotonin (5-HT), |[Enhances
Norepinep |Duloxetine reuptake of  |Norepinephrine  |mood, energy, (82)
hrine both serotonin | (NE) and
Reuptake and motivation;
Inhibitors norepinephrin effective in
(SNRIs) e fatigue-related
depression
3. Tricyclic | Amitriptyline, |Inhibit Serotonin (5-HT), [Effective but |(71)
Antidepres |Imipramine reuptake of  |Norepinephrine associated
sants serotonin and |(NE), others with more side
(TCAs) norepinephrin effects (e.g.,
e; also act on sedation,
histaminic, anticholinergic
cholinergic, effects)
and
adrenergic
receptors
4. Monoamin |Phenelzine, Inhibit Serotonin (5-HT), [Increases (83)
e Oxidase |Tranylcypromi |monoamine |Norepinephrine neurotransmitt
Inhibitors |ne oxidase (NE), Dopamine |er availability;
(MAOIs) enzyme, (DA) used for
preventing atypical or
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breakdown of treatment-
serotonin, resistant
norepinephrin depression;
e, and dietary
dopamine restrictions
required

6.2 Psychotherapy Modalities

The psychotherapy has a central role in depression treatment, and it has various empirically
valid modalities, which address the interpersonal, cognitive, and emotional aspects of the
disorder(84). One of the most commonly used methods is cognitive-behavioural therapy
(CBT), which focuses on the detection and the change of the negative thought patterns and
maladaptive behaviours that reinforce depressive conditions(85). Interpersonal therapy (IPT)
is used to treat interpersonal conflicting situations, role change, and social-interpersonal
deficits that often initiate and maintain depression, hence enhances relationship
functioning(86). Mindfulness-based cognitive therapy (MBCT) involves using cognitive
therapeutic methods with mindfulness training to promote an increased awareness of thoughts

and feelings, as well as

acceptance of them, to limit the risk of a relapse(87). Other modalities like behavioural
activation should be used to increase involvement in rewarding activities to overcome
depressive withdrawal(88). The psychotherapeutic interventions can be implemented as a
stand-alone measure, or they can be used along with pharmacotherapy, and provide the patient
with the means to cope with the symptoms, improve coping capabilities, and ensure a long-

lasting recovery(89).
6.3 Lifestyle and Behavioral Interventions

Behavioural and lifestyle intervention are essential supplements in managing depression that

supplement pharmacological and psychotherapeutic therapies(76). Exercise has been shown

to have enormous antidepressant effects due to its stimulation of neurogenesis, improvement
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of the functions of neurotransmitters, and inhibition of inflammatory mechanisms(90).
Moreover, the methods of managing stress such as mindfulness meditation, relaxation
practices, and yoga help achieve better results in terms of stress-hormone levels and
improvements in emotional resilience(91). Social support and psychoeducational programs
are also very important as they reinforce coping skills and compliance with treatment(92).
Combined, these lifestyle changes promote a holistic wellbeing and enhance the treatment

outcome among patients diagnosed with depression(74).
7. Innovations in Treatment

The sphere of depression treatment is developing fast offering new opportunities to patients
whose response to traditional therapies is weak(15). One of the most important developments
has been the use of ketamine and its analogue esketamine which are known to mediate the
glutamatergic system by antagonising the NMDA receptors, hence producing rapid
antidepressant actions that are usually exhibited in hours, which is a significant improvement
over traditional antidepressants, which take several weeks to show any effect(93).
Simultaneously, studies on the impact of inflammation and maladaptive regulation of immune
system on the pathology of depression have provided opportunities to consider the use of anti-
inflammatory agents as the add-on treatment(94). Advances in personalise medicine, such as
genetic testing, help clinicians to make interventions specific to the biological and genetic
characteristics of different individuals(95).These new approaches to treatment indicate a
growing understanding of the multifaceted neurobiology of depression and are transforming

the treatment paradigm into a better patient outcome(96).
7.1 The therapies include neuromodulation and brain stimulation therapies

Neuromodulation and brain stimulation treatment has become prospective effective
therapeutic modalities amongst depressed patients especially those who have developed
resistance to alternative pharmacologic and psychotherapeutic treatments(97). Despite its
effectiveness that has been adequately described, ECT is often limited by cognitive side

effects and
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stigma in society. The more recent and non-invasive methods like Transcranial Magnetic
Stimulation (TMS) use magnetic fields to target particular brain structures- usually the left
dorsolateral prefrontal cortex - to alter the brain activity and enhance mood regulation, and
have a better side-effect profile than ECT(98). Transcranial Direct Current Stimulation is
another upcoming form; it is a form of electrical current that applies low-intensity currents to
specific regions of the cortex to alter neuronal excitability(99). Extreme refractoriness In
severe refractoriness, Deep Brain Stimulation (DBS) is surgery in which electrodes are
implanted to stimulate the circuitry involved in affective disorders; it is currently in its
infancy. These neuromodulation strategies offer special treatments that can alter the
maladaptive neural circuits and thus form an important addition to patients whose depressive
symptoms have remained inactive and hence broaden the therapeutic scope of the current

therapeutic options(100).
7.2 Genetic and Personalized Medicine

Genetic and personalized medicine is a new horizon in treatment of depression, and it seeks to
individualize interventions basing on the unique genetic make-up, environmental exposure
and biological markers of an individual(101). Studies have found out that many genetic
variation types contribute to depression vulnerability, reaction to antidepressant drugs and a
possibility of adverse effects(102). Pharmacogenetic tests assesses genes that deal with drug
metabolism (e.g. CYP450 enzymes) and neurotransmitter processes to determine which drugs
are most likely to be the most effective and well-tolerated by a specific patient(103). The up-
to-one approach minimizes the trial and error approach that is common in antidepressant
choice, and the approach could be more effective and quicker in alleviating symptoms(89). In
addition to genetics, personalized medicine incorporates biomarkers, results of neuroimaging,
and the history of the patient to create complete profiles that are used to determine the type of
treatment to use(104).Genetic and personalized medicine is proving to have immense
potential though it is still new to the day-to-day clinical practice and can be used to enhance

the results and reduce adverse effects(105).
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7.3 Digital and Telehealth Solutions

The digital and telehealth solutions are revolutionizing health care delivery through the use of
technology to deliver remote, efficient, and patient-centered care(106). One of the key
elements of digital health is telehealth, using which real-time or asynchronous communication
between patients and health care providers can be arranged through video conferences, remote
monitoring, and mobile communication(107).These solutions facilitate access to care
especially in rural or underserved areas, reduce the workload on healthcare institutions and
provide greater convenience to the patients and providers(108). There are still challenges like
differences in digital access, privacy issues, regulatory challenges, and other issues; however,
digital and telehealth technologies remain a central figure in the process of transforming

healthcare systems and enhancing health outcomes(109).
8. Rehabilitation and Recovery

Recovery and rehabilitation are part and parcel of the healthcare continuum and it focuses on
healing the physical, mental, and emotional strength of a person after a disease or injury or
even after surgery(110). The first one is recovery, which implies the formation of the first
stage of healing where patients obtain the necessary stabilization and start gathering the
functional capacities; the second one is rehabilitation, which is the provision of organization
therapies and assistance to restore mobility, independence, and quality of life(111). Such
interventions can be physical therapy, occupational therapy, speech-language pathology, and
psychological support, depending on the needs of the person(112). Good recovery and
rehabilitation do not only save time; it is also effective in reducing risks of complications,
hospital readmission as well as long-term well-being(113).These services can be delivered in
hospitals, specialized rehabilitation facilities or the community based and online support

programs at home(114).

8.1 Community Integration and Psychosocial Support
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Having psychosocial support and integration into the community is also part of the holistic
care and particularly of those who are recovering after sickness, trauma or are living with a
chronic or disability(115). Psychosocial support is a way of meeting the emotional, social and
psychological demands which help to cope with stress, anxiety, depression and adapting to
changes in life(116). This assistance comes through the services of mental health specialists,
peer support groups, family, or community organizations. The purpose of community
integration is to reintegrate the persons into the society through encouraging them to
participate in the social life, live independently, have access to education or job opportunities
and by fostering a sense of belonging. Psychosocial support and community integration
improve the overall well-being, reduce stigma and isolation and help people to live fulfilling,

meaningful lives in their communities(117).
8.2 Factors that Support Recovery in the Long-Term

Long-term recovery factor is not only limited to immediate medical treatments but can be a
wide range of emotional, social, and practical factors, which help a person to recover and
readjust to normal daily living(118). The core of long-term recovery is frequent access to
quality healthcare services and rehabilitation that underlies physical recovery and functional
autonomy. Recovery is a process that also relies heavily on psychological strength; emotional
support that can be gathered through counseling, therapy and peer networks can help people
process and cope with stress or anxiety and build confidence back after an illness or
trauma(119). The support system, a family of friends, and friends of community who offer
motivation, companionship and practical help makes a big burden on recovery and offers a
great relief to the victims(120). Additionally, there is the role of education and self-
management, wherein the better people understand their condition and have means of dealing
with it, the higher the chances of staying dedicated to their recovery path(121).
Socioeconomic stability (such as stable housing, adequate finances, healthy eating, and work)
establishes conditions which allow recovery without the stressors of survival(122). Social
participation and involvement in the community make people feel important and unisolated,

alleviating
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isolation and promoting normalcy(123). In modern settings, digital and telehealth
technologies help to supplement long-term recovery through continuous monitoring, virtual

assistance, and accessible care across the geographical boundaries(124).
9. Future Directions

Depression is among the most debilitating and major mental illnesses today across the globe.
In the World Health Organization, it is observed that over 280 million people are affected with
depression with evidence of increasing prevalence rates due to social, economic and
environmental pressures. In spite of the fact that the concept of depression has changed
throughout the decades, the concept remains a multifactorial phenomenon that is complex in
nature. The emergent studies already start to question the traditional assumptions and already
offer the new directions in understanding, diagnosing, and treating depression in the
future.The monoamine hypothesis has frequently been used as a traditional approach to
depression, and this approach assumes that the disorder is caused by deficiencies in the
neurotransmitters, including serotonin, norepinephrine and dopamine. However, recent
research suggests that depression is not merely a biochemical imbalance the complex
interaction between genetic, environmental, psychological, and neurobiological factors is
instead involved. To illustrate, neuroinflammation, intolerance of the gut-brain axis, chronic

psychosocial stress, and others, have all been involved in the pathogenesis of depression.

There is also the emergence of digital mental health technologies. Mental health care is being
expanded by mobile applications, teletherapy systems, and systems powered by artificial
intelligence and are providing real-time monitoring and intervention. Smartwatches and
bracelets that measure the quality of sleep, physical activity, and even the tone of speech are

experimented with in terms of timely warning a depressive episode.

The psychedelic-assisted therapy is undergoing a resurgence. Psilocybin, ketamine and
MDMA are being studied as early and extensive antidepressants, particularly treatment

recalcitrant depression. Laws governing these drugs are moving towards re-evaluation in
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various countries worldwide as medical literature swells with evidence supporting the efficacy

of the medicines.

The other area of study that is important is the gut-brain axis. Microbiome has been reported
to affect the affective states and cognitive performance, and studies have shown that
depressed people often have distorted gut flora composition. Adjunctive therapies to
depression are also being considered as probiotic and prebiotic interventions as well as diet

modification.
Conclusion

Depression has been an intricate and acute worldwide medical issue whose nature has been
determined by a mutual reciprocal association of biological, psychological, and social factors.
Although there have been tremendous advancements in comprehending its neurobiological
pathophysiology, including neurotransmitter imbalance to neuroinflammation and stress-
associated circuitry disruption, the disorder still manifests itself in a heterogeneous way,
which makes it difficult to diagnose and provide individual treatment in time. The current
clinical practice is based on evidence-based therapies, such as pharmacotherapy,
psychotherapy, lifestyle modification, and neuromodulation. The fact that there are cases of
treatment resistance, however, highlights the shortcomings of the traditional approaches and
also emphasizes the necessity to be innovative. New treatment options including ketamine,
anti-inflammatory drugs, and tailored medicine instructed by genetics present positive
prospects of quicker and more specific treatment. Moreover, there is an improvement in

digital mental health

services and community-based psychosocial services, which increase access and recovery in
the long run. In the future, there is need to have a holistic, comprehensive model that
considers neurobiological complexity as well as addressing social determinants. The further
investigation, prevention and holistic rehabilitation approaches will be essential in the field of

enhancing performance and decreasing the worldwide depression prevalence.
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