Evaluating Treatment Efficacy for Major Depressive Disorder: A Comprehensive Review of Empirical Evidence

Major Depressive Disorder (MDD) affects approximately 300 million people globally (Sachdeva et al., 2023). Idris et al. (2023) predict that by 2030, depression will become the leading cause of sickness.
Major depressive disorder (MDD) is characterised by enduring depression, hopelessness, and diminished interest in everyday activities. According to the American Psychiatric Association's (APA, 2013) DSM-5, a major depressive episode that lasts for at least two weeks and causes significant suffering or disability is necessary for the diagnosis. The symptoms include overwhelming melancholy, lack in activities, changes in weight or sleep patterns, exhaustion or restlessness, guilt or feelings of unworthiness, trouble focusing, and recurrent thoughts of harming oneself. A diagnosis is made when at least five of these symptoms are present at the same time for two weeks, causing significant distress or impeding vital aspects of life.
Genetic, environmental, and biological factors all play a role in MDD.         MDD has multiple etiological factors, including hormone and vitamins imbalances, and environmental stress.
Major Depressive Disorder (MDD) is considered to have a 30% to 50% heritability due to genetics. Few genes consistently associated with depression risk, even though research, such as that conducted by the Psychiatric Genomics Consortium, has linked over 100 genomic areas to MDD (Kendall et al., 2021; Шaдpинa et al., 2018). Studies on families, twins, and adoptions attest to the significant influence of genetics on MDD (Lohoff, 2010; Jindal et al., 2023). The development of MDD is influenced by a combination of hereditary and environmental factors; no one genetic alteration significantly increases the risk of depression. Given the 37% heritability rate discovered in twin studies and the identification of polymorphisms linked to an elevated risk of depression through genetic investigations, larger research is required. 
Nutt (2008) emphasises the close relationship that exists between the symptoms of Major Depressive Disorder (MDD) and three important neurotransmitters in the brain: dopamine, norepinephrine, and serotonin. Different elements of depression may be explained by variations in these substances. It appears that targeting neurotransmitters linked to symptoms could lead to more effective treatment. Furthermore, serotonin (5-HT) is a crucial neurotransmitter influencing mood regulation and reward behaviours, according to Cabrera et al. (2023). Depression, addiction, and schizophrenia are among the illnesses that can be impacted by serotonin dysfunctions.
The global significance of major depressive disorder (MDD) and the pressing need for comprehensive understanding and interventions are highlighted by Hernández et al. (2013), who also note the link between the beginning of MDD and chronic stress. Daily mood swings among people with MDD who are under stress show that receiving more criticism increases stress and produces a greater number of negative feelings and a lower number of positive ones (Dunkley et al., 2017). According to research by Liddon et al. (2017), men's strategies for getting help for emotional problems are less well-known than women's, who frequently concentrate on emotions when coping with stress.
[bookmark: _Hlk155109073]Zielińska et al. (2023) investigate the relationship between diet-related nutrients and depression. Mineral deficiencies such as those in calcium, iron, zinc, selenium, magnesium, protein, B vitamins, vitamin D, and omega-3 fatty acids have a substantial impact on depression symptoms and brain function. But maintaining mental health depends on more than just diet—it also depends on things like stress management, exercise, social support, and sleep.
The importance of folate in the functioning of the central nervous system—which is frequently found to be deficient in depressed people—is highlighted by Liwinski and Lang (2023). They draw attention to the intricate relationships between folate and the immune system, gut microbiota, mood control, homocysteine homeostasis, and NMDA receptor-mediated glutamate excitation. Zhou et al. (2023) examine new findings that indicate the gut microbiota affects depression via the gut-brain axis (GBA), however the precise mechanisms are yet unknown.
According to research by Wang et al. (2023), alterations in the central nervous system may be connected to inflammatory bowel disease (IBD), which may also be connected to emotional symptoms like depression and anxiety.
Undoubtedly, several treatment approaches for Major Depressive Disorder (MDD) have shown promise in reducing symptoms and enhancing the general quality of life for those who suffer from the illness. This essay will focus on two main types of interventions out of the many that are available: medication-based approaches and cognitive therapy. It will also discuss complementary and alternative medicine (CAM) therapies. Examining the empirical data about the use of pharmaceutical and cognitive therapies in the management of major depressive disorder will be the main goal, with recognition of the value of other interventions such as psychotherapy, lifestyle changes, and complementary therapies.
Studies exploring medications and genetics have underscored the pivotal role of the serotonergic system in this disorder. However, despite its significance, the precise function of this system in depression remains elusive. Notably, medications that aim to enhance serotonin transmission constitute a cornerstone of depression treatment. Yet, the specific mechanisms through which serotonin affects depression and how these medications alleviate symptoms are not fully understood (Branchi, 2011).
Serotonin is a vital neurotransmitter that has a variety of functions in the central nervous system, as stated by Saldanha et al. (2009). Mood, emotion, appetite, sleep, cognition, and a host of other physiological processes are all regulated by it. Serotonin transmission dysfunctions or imbalances have been linked to several psychiatric diseases, including seasonal affective disorder, eating disorders, anxiety disorders, and depression. The brain uses about 2% of the body's total serotonin as a neurotransmitter. Beyond its impact on mental health, serotonin also plays a role in controlling perceptions of pain, motor abilities, and the release of the sympathetic nervous system, which governs the body's reaction to stress or danger.                                               
 Serotonin plays a key role in the limbic circuits that control mood and prevent the transmission of pain. As a result, there are theories that certain mood disorders, including Major Depressive Disorder (MDD), and chronic pain illnesses, such as fibromyalgia, which are characterised by insufficient pain inhibition, may be caused by abnormalities in serotonin activity. Severe depression has been linked to imbalances in neurotransmitter function as well as changes in immunological and hormone function (Paul-Savoie et al., 2011, Tsao et al., 2006).                                                                                       Antidepressant medications often affect the serotonin (5-HT) system, a crucial element in Major Depressive Disorder (MDD). They mainly boost serotonin transmission, but this can also impact other systems like dopamine (DA) and norepinephrine (NE). Some medications, like selective serotonin reuptake inhibitors (SSRIs), increase serotonin while reducing activity in NE and DA. This might explain why some people might not fully recover or still have symptoms. It seems sensible to consider treating MDD using methods that target both serotonin and these other systems (NE and DA). Research suggests that using antidepressants that target multiple systems could significantly increase remission rates. Newer therapies for MDD also affect these systems to various extents (Blier & Mansari, 2013). 
  Around 30% to 40% of people with Major Depressive Disorder (MDD) don't respond well to standard medications due to various reasons like not following therapy properly, lack of enough services, or other health issues. Even though we have made progress with certain antidepressants like SSRIs, there's still a need for drugs that can fix immune system and hormone issues in depressed patients (Hernández et al., 2013). Since the 1960s, scientists have been studying ways to increase the activity of chemicals like serotonin (5-HT) and norepinephrine (NE) in the brain. This is because a long-held idea, called the monoamine hypothesis, links depression to lower levels of these chemicals. Recent research on antidepressants is focusing on refining how these chemicals work in the brain by targeting different receptors and transporters. Some new ideas include using medications that affect multiple systems, combining different types of drugs, or even adding atypical antipsychotics to standard antidepressants like SSRIs or SNRIs. Both lab studies and research with patients are helping us understand more about how to treat depression effectively and find biological markers that can help us understand it better (Dale et al., 2015).                                                           
In the last 20 years, more people have been getting prescriptions for antidepressants to treat Major Depressive Disorder (MDD). This might be because newer medications are safer, doctors and patients know more about them, and there's less shame around using them (Santarsieri & Schwartz, 2015). However, some recent discussions have questioned if SSRIs and similar drugs are really safe. They can cause a lot of side effects, like bleeding, dry mouth, tummy troubles, liver problems, seizures, thoughts about hurting yourself, sexual issues, gaining weight, and other problems like low sodium levels, sleep issues, and sweating. Many people, about 43%, stop taking these drugs because of these side effects. It's important to look at how many people stop using these drugs and how well they can handle the side effects to understand if they are safe (Braund et al., 2021; Wang et al., 2018; Anderson et al., 2012).   
Sequential pharmacotherapy is the method most frequently used to avoid depression relapse after effective medication. However, there are serious adverse effects and possible drug interactions associated with long-term pharmaceutical use. Patients unwilling to continue their medicine run a significant chance of relapsing, even with a gradual stop. Because patient desire has a substantial influence on intervention outcomes, clinical practice frequently involves selecting psychotherapy based on patient preference. When compared to unfavourable interventions, favourable ones provide more beneficial consequences. Plus, psychotherapy has the potential to be beneficial in the long run, unlike medication, which may become ineffective if stopped (Zhang et al., 2018), CBT seems to have a long-lasting impact that lowers the chance of a relapse or recurrence even after therapy is finished (Bruijniks et al., 2023).
[bookmark: _Hlk155112823][bookmark: _Hlk155112486]Cognitive Behavioural Therapy (CBT) for depression focuses on changing negative thought patterns and behaviours that contribute to feeling down. Some approaches only focus on changing behaviour, while others work on both thoughts and behaviours. The most researched method is CT, created by psychiatrist A.T. Beck in the 1960s (Feldman, 2007).                                    According to Beck, depression comes from negative views about oneself, the world, and the future—a kind of negative triangle in thinking. Beck's method aims to change these negative beliefs to improve mood. Negative thoughts can create biases in thinking, making someone feel worse. The goal of cognitive therapy is to change how people think. Studies show that cognitive behaviour therapy is one of the best psychological treatments for serious depression (Ashouri et al., 2013). CBT focuses on changing how people think and behave to tackle depression. It targets biases in thinking, core beliefs, and unhelpful thoughts that come before depression. Also, activities like behavioural activation in CBT help depressed people engage in positive activities. CBT skills, like recognizing automatic thoughts, reviewing evidence for those thoughts, and replacing them with new ideas, play a big role in how well the therapy works (Hundt et al., 2013). Cognitive Behavioural Therapy (CBT), a proven effective treatment for depression, remains an area of ongoing exploration regarding its mechanisms. Research, such as the study by Hundt et al. (2013), suggests that acquiring and applying skills taught in CBT may play a pivotal role in treating adult depression. Cognitive therapy (CT), a component of CBT, aims to assist individuals in addressing life problems and altering their thought patterns, specifically targeting depression. This therapeutic approach is widely recommended across guidelines due to its demonstrated efficacy, particularly in managing severe depression (Drapeau et al., 2017). Some studies focus on parts of Beck's approach, like problem-solving or behaviour changes, while others combine CT with new methods like mindfulness (Feldman, 2007).                                                                                  
Cognitive Behavioural Therapy (CBT) is a common treatment that focuses on changing both thinking and behaviour in mental health problems. Some versions, like Mindfulness-Based Cognitive Therapy (MBCT), combine CBT with mindfulness meditation to help prevent long-term depression. MBCT helps people become more aware of negative thoughts, stop dwelling on them, and learn mindfulness skills to improve their emotions (Zhang et al., 2018).    
There is a growing use of second-generation antidepressants like SSRIs and SNRIs for severe depression, but these medications often cause negative effects, leading some to stop treatment. Women and minorities sometimes avoid these drugs due to worries about addiction and stigma. As a result, more than half of those with depression turn to natural remedies like complementary and alternative medicine (CAM) therapies. These therapies include things like omega-3 fatty acids, exercise, and folate, which have shown benefits for mental health. However, these should not replace traditional medical care. Patients should know about all treatment options and their pros and cons, including the need for ongoing monitoring (Gartlehner et al., 2017; Freeman, 2009). 
Researchers Borges-Vieira and De Souza Cardoso (2022) discovered that taking B vitamin and vitamin D supplements greatly reduced symptoms of depression and anxiety. This suggests that, considering the patient's clinical state and nutritional markers, these supplements might be helpful for treating symptoms. Furthermore, the Musazadeh et al. (2023) study highlights the function of vitamin D as a neurosteroid hormone that influences brain function and is associated with depression. Depression brought on by stress may be made worse by vitamin D deficiency. Healthy lifestyles should be given priority while providing mental health services to people with Major Depressive Disorder (MDD), according to Marx et al. (2022). The use of nutrient groups found in foods (e.g., omega-3, vitamins, polyphenols) like fish, nuts, seeds, fruits, vegetables, tea or coffee, and fermented products are some suggestions for dietary interventions for MDD, according to Ortega et al. (2022). 
By interacting with ludicrous situations, humour therapy, a type of complementary and alternative medicine, has grown in favour recently (Sun et al., 2023). Without the use of drugs, this method improves emotional regulation, overall wellbeing, immune system strength, and cardiovascular and pulmonary health. Numerous therapies are used, such as relaxation techniques, singing, dancing, role-playing, and reading. Theories of superiority, incongruity, and relief are frequently at the centre of humour inquiry. Although humour can help people with depression control their mood, as noted by Braniecka et al. (2019), there isn't enough study in this field. Their research looked at how humour affected the feelings of patients with remission from depression. While research on the impact of positive psychology interventions on wellbeing is still underway, Sarink and García-Montes (2023) recommend that therapists intentionally incorporate humour in their sessions. However, the wider application of humour therapy may be restricted due to the absence of strong empirical proof. 

To sum up, there are a variety of therapy approaches used to treat Major Depressive Disorder (MDD), including Cognitive Behavioural Therapy (CBT) and conventional medicine like SSRIs, which target neurotransmitter imbalances but may have negative side effects. Although research on complementary and alternative medicine's (CAM) effectiveness differs, it gives options. Customised care that takes the patient's preferences and level of symptoms into account is essential. Further research is necessary to fully understand the potential benefits of holistic management, which combines multiple therapies, such as vitamin therapy, with healthy lifestyle adjustments. While evidence-based therapy and self-care, together with humour, may help manage MDD, further research is needed to fully understand humour’s direct effects on mental health. It's important to remember that humour should never take the place of medical attention, however, it may help reduce symptoms.
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