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Abstract: 

Background: Millions of people from a variety of demographic groups suffer from mental health conditions 

like anxiety and depression, which are among the main causes of disability globally. Although 

psychotherapy and medication are still the most common forms of treatment, their drawbacks—such as 

side effects, resistance to treatment, and relapse rates—have sparked interest in complementary therapies. 

Because omega-3 fatty acids have been shown to have neuroprotective, anti-inflammatory, and 

neurotransmitter-modulating effects, they have become a promising adjuvant in nutritional therapy. 

Aim: this research is to investigate how omega-3 fatty acids can help cure depression and anxiety by 

looking at the molecular processes that underlie their therapeutic benefits and combining clinical data to 

evaluate how well they work as part of nutritional therapy. 

Methods: Peer-reviewed articles obtained from the Cochrane, PubMed, and Scopus databases were the 

main focus of a systematic review of the literature. Randomized controlled trials (RCTs), meta-analyses, 

and observational studies examining the impact of omega-3 fatty acids on depression and anxiety were 

among the research that qualified. To put clinical findings in context, mechanistic insights from preclinical 

studies were also examined. 

Results: indicate that omega-3 fatty acids, especially eicosapentaenoic acid (EPA), are highly effective in 

lowering depressive symptoms. These benefits are mediated through anti-inflammatory pathways, 
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increased neuroplasticity, and changes in neurotransmitters such as dopamine and serotonin. Although the 

clinical evidence for anxiety is more mixed, it does point to advantages for people who have both 

generalized anxiety disorder and co-occurring depression symptoms. EPA-to-DHA ratios and the unique 

characteristics of each patient seem to be important factors in determining the best possible therapeutic 

results. 

Conclusion: omega-3 fatty acids have biological and clinical benefits that enhance conventional 

treatments, making them a promising supplementary therapy for depression and anxiety. Standardized 

dosing procedures, long-term efficacy evaluations, and the investigation of synergistic effects with current 

pharmacotherapies should be the top priorities of future study. 

Keywords: eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), neuroinflammation, 

neuroplasticity, omega-3 fatty acids, anxiety, depression, and nutritional therapy. 
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Introduction: 

Anxiety and depression in particular are prevalent mental health issues that significantly impact people 

and healthcare systems around the globe. Over 264 million people worldwide suffer from these diseases, 

which the World Health Organization (WHO) defines as syndromes marked by ongoing emotional 

discomfort, cognitive abnormalities, and reduced social functioning. They pose a serious public health 

concern [1, 2]. While depression is typified by protracted spells of poor mood, loss of interest, and physical 

symptoms including exhaustion and sleep difficulties, anxiety disorders include a variety of illnesses, such 

as generalized anxiety disorder (GAD), panic disorder, and social anxiety disorder. The necessity for 

additional therapy treatments is underscored by the high recurrence rates, treatment resistance, and 

adverse effects of traditional drugs, even with advancements in pharmacological and psychological 

therapies [3]. 

In recent years, there has been a notable increase in the incorporation of nutritional therapy, specifically 

omega-3 fatty acids, into mental health care systems. An important part of brain construction and function 

is played by omega-3 fatty acids, a family of polyunsaturated fatty acids that are vital to human health. The 

neurological effects of the two main omega-3 fatty acids obtained from marine sources, eicosapentaenoic 

acid (EPA) and docosahexaenoic acid (DHA), have been well investigated. They support neuroplasticity, 

anti-inflammatory pathways, and the regulation of neurotransmitters like dopamine and serotonin, all of 

which are essential for mental health [4, 5]. Targeting the molecular mechanisms that underlie anxiety and 

depression, omega-3 fatty acids are a viable intervention that can be used in conjunction with standard 

therapy. This approach is based on the neuroplasticity framework and the inflammatory theory of 

depression [6]. These fatty acids' neuroprotective qualities and capacity to lessen the emotional and 

cognitive signs of mental illnesses highlight their importance in the current state of mental health. 

The therapeutic potential of omega-3 fatty acids in the treatment of depression and anxiety has been 

further supported by recent findings. EPA has been shown to be effective in reducing depressive symptoms, 

especially in those with major depressive disorder (MDD), according to meta-analyses and randomized 

controlled trials carried out between 2020 and 2024 [7, 8]. Higher dietary intake of omega-3 fatty acids has 

been linked in observational studies to a lower prevalence of anxiety symptoms across a range of 

populations [9]. Furthermore, improvements in knowledge of the ideal EPA-to-DHA ratio have influenced 

the creation of customized supplementation plans that optimize therapeutic results [10]. There are also 

issues with dosage standardization, long-term safety profiles, and the incorporation of omega-3 treatments 

into regular clinical practice, despite these encouraging advances. 

This study aims to investigate the complex role of omega-3 fatty acids in the treatment of depression and 

anxiety, taking into account both clinical and molecular causes. The paper's structure is set out as follows: 

The molecular underpinnings of mental health conditions are examined in the following section, which 

clarifies the roles of neuroinflammation, neurotransmitter dysregulation, and neuroplasticity. The 
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molecular makeup, nutritional sources, and metabolic pathways of omega-3 fatty acids are then discussed. 

Their modes of action are examined in the next sections, with particular attention paid to neurotransmitter 

regulation, neuroplasticity enhancement, and anti-inflammatory actions. A careful evaluation of the clinical 

data demonstrating their effectiveness in treating anxiety and depression is presented, emphasizing 

significant trials and population-specific findings. There is also discussion of the practical ramifications, 

such as dose, compliance, and safety issues. A summary of the results and suggestions for further study to 

promote the incorporation of omega-3 fatty acids into mental health care systems are included in the 

paper's conclusion. 

The Biological Foundation of Mental Health Conditions 

The pathophysiology of depression and anxiety 

Neuroinflammation's function 

Recent studies have shown that neuroinflammation plays a key role in the pathophysiology of sadness and 

anxiety. Chronic low-grade inflammation has been linked to the development and progression of many 

illnesses because it disturbs neuronal homeostasis. People with anxiety and depression symptoms have 

been shown to have persistently higher levels of pro-inflammatory cytokines, including C-reactive protein 

(CRP), tumor necrosis factor-alpha (TNF-α), and interleukin-6 (IL-6) [11,12]. These cytokines have the 

ability to cross the blood-brain barrier and directly impact parts of the brain that are essential for mood 

regulation and cognitive functions, including the prefrontal cortex, hippocampus, and amygdala. The 

activation of microglial cells by elevated inflammatory markers is thought to cause synaptic pruning and 

neuronal damage, which in turn contributes to symptoms including anhedonia, exhaustion, and increased 

anxiety reactions [13]. Additionally, according to the inflammatory theory of depression, changes in 

kynurenine metabolism brought on by inflammation may tip the scales in favor of neurotoxic metabolites 

that cause neurodegeneration, including quinolinic acid [14]. 

An imbalance in neurotransmitters 

Understanding anxiety and depression still relies heavily on the dysregulation of neurotransmitter 

systems, especially those involving serotonin, dopamine, and gamma-aminobutyric acid (GABA). The 

hypothalamic-pituitary-adrenal (HPA) axis has been found to be less activated when serotonergic activity 

is reduced, which exacerbates stress reactions [15]. Depression's hallmarks of reduced motivation and 

reward processing are linked to dopaminergic dysfunction, especially in mesolimbic circuits [16]. 

Furthermore, deficiencies in GABAergic inhibitory transmission exacerbate the symptoms of anxiety 

disorders by causing hyperactivity in neuronal circuits, especially in the amygdala [17]. When taken as a 

whole, these neurotransmitter abnormalities emphasize the complexity of anxiety and depression and the 

drawbacks of single-target pharmaceutical treatments. 

Neuroplasticity and Dysfunction of Synapses 

Maintaining mental health depends on neuroplasticity, the brain's capacity to change and rearrange in 

response to internal and external stimuli. Reduced dendritic spine complexity, decreased synaptic density, 

and hippocampus atrophy are all signs of poor neuroplasticity, which is a hallmark of anxiety and 

depression [18]. Chronic stress and neuroinflammation are assumed to be the cause of these structural and 

functional deficits because they suppress the release of brain-derived neurotrophic factor (BDNF), a crucial 

regulator of synaptic plasticity and neuronal survival [19]. In addition to hindering hippocampus 

regeneration, BDNF shortage lowers neural network resilience, which prolongs mood disorders [20]. A 

feed-forward loop that maintains abnormal brain activity is created when stress-induced changes in 

glutamatergic transmission worsen synaptic dysfunction [21]. 

Pharmaceutical Interventions in Use Today 

Monoaminergic systems are the main target of current pharmaceutical therapies for depression and 

anxiety. While benzodiazepines are frequently used to treat anxiety, selective serotonin reuptake inhibitors 

(SSRIs) and serotonin-norepinephrine reuptake inhibitors (SNRIs) are among the most frequently 
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prescribed classes [22]. Despite the fact that many patients find these drugs to be beneficial, there are 

serious restrictions on their use. Non-adherence is frequently caused by side effects, including as 

gastrointestinal issues, weight gain, and sexual dysfunction [23]. Furthermore, up to 40% of patients with 

anxiety and about 30% of patients with depression experience treatment resistance, highlighting the need 

for more potent therapies [24]. Since these drugs mainly treat symptoms rather than the underlying 

pathophysiological mechanisms, the risk of relapse is still significant even among responders [25]. 

Alternative Therapies Are Needed 

Alternative therapy paradigms that target the biological causes of anxiety and depression must be 

investigated immediately in light of the shortcomings of existing treatments. One promising approach is 

nutritional therapy, such as taking supplements of omega-3 fatty acids. By addressing neuroinflammation, 

promoting neuroplasticity, and modifying neurotransmitter systems, these therapies provide a 

comprehensive strategy [26]. Omega-3 fatty acids, in contrast to conventional pharmaceutical treatments, 

work by combining central and systemic pathways, which may help close gaps in existing treatment 

paradigms. Additionally, they are a good supplement to traditional therapy due to their good safety record 

and few side effects [27]. 

Alternative treatments like omega-3 fatty acids have the potential to revolutionize treatment approaches 

for anxiety and depression by targeting both the clinical and molecular aspects of mental health illnesses. 

In addition to reducing the drawbacks of pharmaceutical treatments, this strategy supports the larger 

movement toward individualized and comprehensive mental health treatment. Optimizing dosages, 

clarifying long-term effects, and incorporating these treatments into standard clinical practice should be 

the main goals of future study. 

The composition, sources, and metabolism of omega-3 fatty acids 

Molecular Structure: The Structural and Functional Differences Between EPA and DHA 

The presence of the first double bond at the third carbon atom from the methyl end of the carbon chain 

distinguishes omega-3 fatty acids from other polyunsaturated fatty acids (PUFAs). The main physiologically 

active types of omega-3 fatty acids are docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), which 

are mostly obtained from marine sources. Five double bonds are present in the 20-carbon chain fatty acid 

EPA, but six double bonds are present in the 22-carbon chain fatty acid DHA [28]. Their different 

physiological responsibilities are a result of these structural variations. Primarily, EPA reduces 

inflammation by acting as a precursor to eicosanoids that control inflammation and immunological 

responses, including prostaglandins and leukotrienes. DHA, on the other hand, is an essential part of cell 

membranes in the central nervous system (CNS), where it promotes synaptic plasticity, improves 

membrane fluidity, and is essential for neurodevelopment and cognitive function [29]. Though their 

distinct structural characteristics highlight their complimentary functions in physiological and 

neurological processes, both EPA and DHA are necessary for the best possible brain health. 

Marine vs. Plant-Based Omega-3 Dietary Sources 

Fish oils, algae, and fatty fish (such as salmon, mackerel, and sardines) are the main marine-based food 

sources of EPA and DHA. Because they represent the base of the marine food chain and directly contribute 

to the amount of EPA and DHA in fish, marine algae are an especially significant source [30]. Alpha-linolenic 

acid (ALA), the shorter-chain precursor of EPA and DHA, is mostly found in plant-based sources such 

flaxseeds, chia seeds, walnuts, and canola oil. Nevertheless, human ALA conversion efficiency to EPA and 

DHA is significantly poor; conversion rates for EPA and DHA are predicted to be less than 10% and even 

lower, respectively [31]. This restriction emphasizes how crucial it is to obtain sufficient amounts of EPA 

and DHA through direct dietary consumption of omega-3 fatty acids derived from marine sources. Although 

plant-based sources add to the total amount of omega-3 fatty acids consumed, they are not enough to fulfill 

the body's needs for EPA and DHA, particularly in people with certain inflammatory or neurological 

disorders [32]. 
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Absorption and Metabolic Routes: ALA's Effective Conversion to EPA/DHA 

A number of desaturation and elongation processes are involved in the intricate and ineffective metabolic 

conversion of ALA to EPA and DHA. Delta-6 desaturase desaturates ALA, an 18-carbon fatty acid, to 

stearidonic acid, which is subsequently extended to eicosatetraenoic acid and desaturated even further to 

EPA. Delta-4 desaturase mediates the last stage, which is mostly the liver's conversion of EPA to DHA [33]. 

Competition for common enzymatic pathways with omega-6 fatty acids, such linoleic acid, limits the rate 

of this process. The efficiency of ALA conversion is further diminished by the substantial dietary 

consumption of omega-6 fatty acids in Western diets, underscoring the necessity of direct EPA and DHA 

supplementation to maintain ideal physiological levels [34]. Individual variances in conversion efficiency 

are also greatly influenced by genetic variants, such as polymorphisms in the FADS1 and FADS2 genes that 

encode fatty acid desaturase enzymes [35]. 

Function of Integration into Neuronal Membranes in the Central Nervous System 

DHA is an essential structural element of neuronal membranes, especially in the retina and brain's gray 

matter. It makes up around 40% of the brain's total PUFA content and is necessary to preserve membrane 

permeability and fluidity, both of which are critical for signal transduction and synaptic function [36]. Ion 

channels, receptors, and transporters are among the membrane-bound proteins whose optimal operation 

is facilitated by DHA-enriched membranes. Because sufficient DHA levels are linked to better cognitive 

results and a lower risk of neurodevelopmental problems, this structural role is especially important in the 

development of the central nervous system during pregnancy and early childhood [37]. 

Neurotransmitter System Modification 

There are multiple ways that omega-3 fatty acids affect neurotransmitter systems. Important 

neurotransmitters involved in mood regulation and cognitive functions, such as serotonin, dopamine, and 

glutamate, are synthesised, released, and their receptor activity modulated by EPA and DHA [38]. For 

example, EPA lowers the manufacture of pro-inflammatory cytokines that can disrupt serotonin synthesis, 

but DHA increases the density and function of serotonin receptors in neuronal membranes, hence 

enhancing serotonin signaling [39]. DHA also has a role in glutamatergic signaling control, which promotes 

excitatory-inhibitory balance and guards against excitotoxicity, which is frequently seen in psychiatric and 

neurodegenerative diseases [40]. These outcomes highlight omega-3 fatty acids' neuroprotective qualities 

as well as their function in regulating the pathophysiological mechanisms that underlie mental illnesses 

including sadness and anxiety. 

Omega-3 Fatty Acids' Mechanisms of Action in Mental Health: Anti-Inflammatory Impact 

With omega-3 fatty acids having strong anti-inflammatory properties that influence anxiety and 

depression, chronic inflammation is becoming more widely acknowledged as a key component in the 

pathogenesis of these disorders. People with anxiety and depression have higher levels of pro-

inflammatory cytokines, such as tumor necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6), which lead 

to neuroinflammation and related behavioral abnormalities [41]. The capacity of omega-3 fatty acids, 

especially eicosapentaenoic acid (EPA), to downregulate these cytokines makes them powerful modulators 

of inflammation. Resolvins and protectins, which are specialized pro-resolving mediators (SPMs) that 

actively stop inflammatory reactions and encourage tissue healing, are produced when EPA is digested 

[42]. 

Disorders associated with stress are significantly influenced by neuroinflammation in the hypothalamic-

pituitary-adrenal (HPA) axis. When inflammatory mediators trigger the HPA axis, too much cortisol is 

released, upsetting homeostasis and making mood disorders worse. By inhibiting microglial activation, a 

major factor in the central nervous system's (CNS) cytokine production, omega-3 fatty acids lower 

neuroinflammation in this axis [43]. DHA has also been demonstrated to repair the integrity of the blood-

brain barrier, which stops peripheral inflammatory signals from intensifying inflammation in the central 

nervous system [44]. In addition to reducing the short-term impacts of stress, these integrated anti-
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inflammatory mechanisms also lower the chance of chronic inflammation's long-term neurodegenerative 

effects. 

Modulation of Neurotransmitters 

 

Figure 1Diagram showing the functional results of proper neural signaling. 

Serotonin and dopamine are two neurotransmitter systems that are essential to mental health and are 

influenced by omega-3 fatty acids. Dopamine drives motivation, reward processing, and executive function, 

whereas serotonin—often referred to as the "feel-good" neurotransmitter—is essential for mood 

regulation. By adjusting these neurotransmitters' production, release, and receptor function, EPA and DHA 

improve their signaling [45]. By integrating into neuronal membranes, improving their fluidity, and 

maximizing the spatial arrangement of receptor proteins, DHA, for instance, promotes serotonin receptor 

function. By improving serotonergic transmission, this improvement compensates for the deficiencies 

frequently seen in depression [46]. 

Furthermore, the endocannabinoid system—a neuromodulatory network linked to stress resilience and 

emotional regulation—interacts with omega-3 fatty acids. Arachidonic acid and omega-3 fatty acids are the 

building blocks for the synthesis of endocannabinoids; the latter are the precursors of anti-inflammatory 

endocannabinoid metabolites such DHEA (docosahexaenoylethanolamide) [47]. These metabolites reduce 
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reactivity in the amygdala and other stress-related brain areas by activating cannabinoid receptors (CB1 

and CB2), which have anxiolytic and antidepressant effects. Omega-3 fatty acids' complex significance in 

preserving mental health is highlighted by their interactions with the endocannabinoid system and 

classical neurotransmitter systems. 

Brain-derived neurotrophic factor (BDNF) and neuroplasticity 

Emotional and cognitive resilience depend on neuroplasticity, the brain's ability to rearrange and create 

new synaptic connections. Anxiety and depression are typified by impairments in neuroplasticity, which 

manifest as decreased synaptic density and hippocampus atrophy [48]. By increasing the expression of 

brain-derived neurotrophic factor (BDNF), a crucial protein that supports neuronal growth, survival, and 

synaptic connection, omega-3 fatty acids facilitate neuroplasticity [49]. 

The integrity of the hippocampus, a part of the brain essential to memory formation and emotional control 

that is frequently weakened in mood disorders, depends on BDNF. In animal models and human clinical 

trials, studies have demonstrated that EPA and DHA supplementation raises BDNF levels, reducing 

hippocampus shrinkage linked to depression and chronic stress [50]. When omega-3 fatty acids upregulate 

BDNF, dendritic spine formation is improved, synaptic effectiveness is increased, and adaptive neuronal 

networks that can reverse maladaptive stress responses are fostered. 

Furthermore, DHA has a direct impact on the composition and functionality of synaptic membranes, 

encouraging the addition of phospholipids that support neurotransmission and stabilize synaptic 

architecture. Omega-3 fatty acids' capacity to alter glutamatergic transmission, which lowers excitotoxicity 

and promotes long-term potentiation—a cellular process that underlies learning and memory—

complements this structural support [51]. When taken as a whole, these findings establish omega-3 fatty 

acids as important neuroplasticity modulators that can help treat anxiety and depression by reestablishing 

neuronal function. 

Clinical Proof of Omega-3 Fatty Acids' Benefits for Mental Health 

RCTs, or randomized controlled trials 

The therapeutic effectiveness of omega-3 fatty acids in mental health, especially in the treatment of anxiety 

and depression, has been established in large part because to randomized controlled trials (RCTs). 

Important research highlights how eicosapentaenoic acid (EPA) can lessen depression symptoms. A 

seminal study showed that EPA supplementation at levels more than 1 g/day significantly reduced 

symptoms in major depressive disorder (MDD) patients, especially those with treatment-resistant 

depression, as compared to placebo groups [52]. The effectiveness of EPA in treating depression in 

teenagers was also demonstrated by a 2023 multicenter RCT, which revealed significant gains in emotional 

control and functional outcomes over a 12-week period [53]. 

Meta-analyses use information from several RCTs to further solidify these conclusions. With an impact 

value of 0.56 (95% CI: 0.35–0.77), omega-3 fatty acids, especially EPA-dominant formulations, consistently 

beat placebo in lowering depression symptoms, according to a 2022 meta-analysis that included over 30 

trials [54]. Omega-3 supplementation dramatically decreased anxiety severity, particularly in populations 

with comorbid depressive symptoms, according to another meta-analysis on anxiety disorders, suggesting 

broader anxiolytic effects [55]. When taken as a whole, these studies provide the strong evidence 

supporting omega-3 fatty acids in mental health treatment frameworks. 

Observational Research 

By examining relationships between dietary omega-3 consumption and mental health outcomes, 

observational studies have offered supplementary insights. Depressive and anxiety prevalence rates are 

consistently lower in cultures with high dietary intakes of fatty fish or omega-3-enriched diets, according 

to epidemiological study [56]. For example, people in the highest quartile of omega-3 consumption were 

20% less likely to acquire depressive disorders than people in the lowest quintile, according to a 2021 

longitudinal study with over 10,000 participants from the United States [57]. Additionally, correlations 
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between decreased symptom severity in clinical and subclinical anxiety and omega-3 status, as determined 

by plasma phospholipid levels, have been found in cross-sectional investigations [58]. 

Observational studies show the potential of dietary omega-3 intake as a preventive intervention, even 

though they cannot prove causation. Furthermore, these investigations offer important new information 

about the function of omega-3 fatty acids in groups who might not be adequately represented in clinical 

trials, like individuals with moderate symptoms or those who are at high risk of mental health issues. 

Distinct Impacts of DHA and EPA 

Understanding the therapeutic processes of omega-3 fatty acids in mental health requires being able to 

distinguish between the effects of EPA and DHA. When it comes to lowering depression symptoms, EPA has 

proven to be extremely effective. This difference is corroborated by research showing that EPA has more 

potent anti-inflammatory properties, including the inhibition of pro-inflammatory cytokines linked to 

depression, such as tumor necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6) [59]. Additionally, a 2022 

study comparing EPA-dominant and DHA-dominant formulations in MDD patients revealed that EPA 

supplementation reduced depressed symptoms by 45%, whereas DHA supplementation only slightly 

improved depressive symptoms by 20% [60]. 

DHA is essential for maintaining cognitive abilities even if it is less effective in immediately lowering 

depression symptoms. Its incorporation into neuronal membranes promotes neurotransmission and 

synaptic plasticity, which strengthens emotional and cognitive resilience [61]. DHA supplementation 

enhanced mood and cognitive performance in a 2024 research of older persons with comorbid depression 

and mild cognitive impairment (MCI), indicating that it has a dual effect in treating the emotional and 

cognitive aspects of mental health illnesses [62]. 

Population-Related Perspectives 

The benefits of omega-3 fatty acids vary depending on the age, gender, and severity of mental health issues. 

Supplementing with omega-3 fatty acids has been linked to benefits in children and adolescents' attentional 

abilities, emotional regulation, and anxiety-related behaviors. For instance, EPA was shown to be especially 

helpful in a 2023 study examining the benefits of omega-3 supplementation in children with generalized 

anxiety disorder (GAD), which showed a 30% decrease in anxiety symptoms [63]. Significant 

improvements are also seen in adolescents with depressive disorders, as demonstrated by decreases in 

core depressive symptoms and functional impairments after taking omega-3 supplements [64]. 

Although more efficacy is frequently seen in groups with higher baseline inflammation, as shown by raised 

C-reactive protein (CRP) levels, omega-3 fatty acids are beneficial for both mild and severe types of 

depression in adults [65]. Women appear to be more susceptible to omega-3 supplementation in anxiety-

related diseases than males, possibly as a result of interactions with sex-specific inflammatory responses 

and hormonal cycles [66]. 

Omega-3 fatty acids have two advantages for older adults: they reduce depression symptoms and maintain 

cognitive function. The usefulness of omega-3s in treating comorbid mood and cognitive problems was 

highlighted by a 2024 meta-analysis of studies in older persons, which found that combined EPA and DHA 

supplementation slowed cognitive decline and improved depressive symptoms by 25% [67]. These 

population-specific insights emphasize the necessity for customized therapies based on demographic and 

clinical features and highlight the adaptability of omega-3 fatty acids as a therapeutic adjunct across the 

lifetime. 

Anxiety-Specific Mechanisms and Omega-3 Fatty Acids 

Through their impacts on the GABAergic and glutamatergic systems as well as their modulation of 

amygdala activity, omega-3 fatty acids have a variety of pharmacological effects that address the underlying 

processes of anxiety disorders. The main inhibitory neurotransmitter in the central nervous system (CNS), 

gamma-aminobutyric acid (GABA), is essential for calming the overactive neuronal circuits linked to 

anxiety. By integrating into neuronal membranes, improving their fluidity, and maximizing receptor 
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function, omega-3 fatty acids improve GABAergic transmission. By increasing the effectiveness of 

inhibitory transmission, these modifications lessen the excitability of the brain circuits linked to anxiety 

[68]. 

Omega-3 fatty acids affect the glutamatergic system, the main excitatory signaling network in the brain, in 

addition to GABA. Two characteristics of anxiety disorders, excitotoxicity and neuronal hyperactivity, are 

exacerbated by dysregulated glutamate transmission. By modifying glutamate receptor activation and 

improving glutamate recycling to glutamine, docosahexaenoic acid (DHA), a crucial omega-3 fatty acid, 

lowers excitotoxicity and restores excitatory-inhibitory balance [69]. Additionally, amygdala hyperactivity, 

a crucial brain area involved in processing stress and fear reactions, is regulated by omega-3 fatty acids. 

Anxiety disorders, such as social anxiety disorder (SAD) and generalized anxiety disorder (GAD), have been 

repeatedly linked to amygdala dysregulation. According to research, EPA and DHA normalize stress 

reactions and enhance emotional regulation by lowering neuroinflammation and oxidative stress, which in 

turn reduces amygdala hyperactivity [70]. 

Anxiety Clinical Trials 

Omega-3 fatty acids have been shown in clinical trials to be effective in lowering anxiety symptoms in a 

variety of circumstances. After 12 weeks of supplementing with EPA-rich omega-3 formulations, a 2023 

randomized controlled trial showed significant reductions in anxiety severity in those with generalized 

anxiety disorder (GAD). When compared to the placebo group, participants' scores on the Hamilton Anxiety 

Rating Scale (HAM-A) improved by 25%; those with comorbid mild depression benefited more [71]. 

Similarly, DHA supplementation significantly decreased self-reported anxiety symptoms and improved 

social functioning, according to a 2022 trial on social anxiety disorder (SAD). These effects were mediated 

by increased GABAergic signaling [72]. 

Research on omega-3 fatty acids has also focused on post-traumatic stress disorder (PTSD). According to 

the Clinician-Administered PTSD Scale (CAPS), EPA supplementation decreased hyperarousal and 

intrusive memory symptoms by 30% in a 2024 research of PTSD in combat veterans. One important reason 

for these benefits was identified by the study as decreases in pro-inflammatory cytokines, including TNF-α 

and IL-6 [73]. All of these results point to the effectiveness of omega-3 fatty acids, especially EPA, in 

reducing anxiety symptoms associated with a variety of illnesses. 

Obstacles in the Study of Anxiety 

 

 

Figure 2Healthy volunteers' functional brain connection during a cognitive task in two different 

scenarios: anxiety induction (right) and no anxiety induction (left) 
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Research on omega-3 fatty acids and anxiety is complicated by a number of methodological and 

philosophical issues, despite encouraging results. The use of subjective anxiety measures is one major 

obstacle. Although instruments like the Beck Anxiety Inventory (BAI) and HAM-A offer insightful 

information, they are inevitably impacted by reporting biases and personal views. This subjectivity may be 

a factor in the variation in reported efficacy and makes it challenging to standardize results across research 

[74]. The reliability and reproducibility of results may be improved by include objective biomarkers in 

study designs, such as cortisol levels, inflammatory markers, and functional MRI imaging. 

Another problem in anxiety studies is the placebo effect. In clinical investigations, placebo responses to 

anxiety symptoms frequently surpass 30%. Results interpretation is made more difficult by this, especially 

in research with small sample sizes or brief durations [75]. In order to distinguish the actual effects of 

omega-3 fatty acids from placebo responses, future research should prioritize larger, multicenter trials 

with strict placebo controls. 

Lastly, another difficulty is the diversity of anxiety illnesses. There are many different illnesses that fall 

under the umbrella of anxiety, and each has its own pathophysiological foundation. Current studies 

sometimes combine several anxiety disorders into a single trial, which may obscure the effects of omega-3 

supplementation on certain illnesses. More accurate information about the therapeutic potential of omega-

3 fatty acids may be obtained by stratifying participants according to certain anxiety subtypes, 

comorbidities, and baseline inflammatory or neurochemical profiles. 

Specific Mechanisms of Depression and Omega-3 Fatty Acids 

Monoamine Oxidase Activity Mitigation 

By inhibiting the action of monoamine oxidase (MAO), an enzyme that breaks down serotonin, dopamine, 

and norepinephrine, omega-3 fatty acids, especially eicosapentaenoic acid (EPA), affect the monoamine 

systems that control mood. Because of the decreased availability of these vital neurotransmitters, excessive 

MAO activity is linked to the pathophysiology of depression. By reducing pro-inflammatory cytokines like 

interleukin-6 (IL-6), which are known to increase MAO expression, EPA indirectly suppresses MAO activity 

[76]. Omega-3 fatty acids improve mood control and reduce depressive symptoms by raising serotonergic 

and dopaminergic signaling and maintaining neurotransmitter levels. 

Oxidative Stress Reduction 

One well-known contributing factor to depression is oxidative stress, which also lowers neurogenesis, 

damages neurons, and impairs synaptic function. By incorporating into neural membranes and lowering 

lipid peroxidation, omega-3 fatty acids have antioxidative properties. By stabilizing mitochondrial 

membranes and boosting the activity of antioxidant enzymes like glutathione peroxidase and superoxide 

dismutase (SOD), DHA in particular has been demonstrated to regulate the generation of reactive oxygen 

species (ROS) [77]. These antioxidative qualities offset the structural and functional deficiencies linked to 

depression by shielding neurons from oxidative damage while also promoting neuroplasticity and synaptic 

integrity. 

Important Clinical Trials: Dose-Response Connections 

Omega-3 fatty acids' dose-dependent ability to lessen depression symptoms has been repeatedly 

demonstrated in clinical trials. The benefits of EPA supplementation at various doses (1 g/day to 4 g/day) 

on people with major depressive disorder (MDD) were examined in a pivotal 2022 study. The results 

showed that compared to lower doses, doses of 2 g/day and above were substantially more helpful in 

lowering depressed symptoms as assessed by the Hamilton Depression Rating Scale (HDRS) [78]. These 

results highlight how crucial it is to reach therapeutic dosages in order to optimize clinical results. 

SSRIs (selective serotonin reuptake inhibitors) in comparison 

Omega-3 fatty acids and selective serotonin reuptake inhibitors (SSRIs), the common pharmaceutical 

treatment for depression, have been compared in a number of studies. EPA supplements (2 g/day) and 
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fluoxetine (20 mg/day) were evaluated in a 2023 randomized controlled trial for people with moderate 

depression. The two groups' reductions in depressive symptoms were similar, according to the data, with 

EPA showing higher tolerance and fewer adverse effects [79]. An other trial that looked at the adjunctive 

use of EPA in conjunction with SSRIs found that, especially in patients with elevated baseline inflammation, 

the combination therapy reduced depression symptoms by 30% more than SSRIs alone [80]. These 

parallels demonstrate how omega-3 fatty acids may be used to treat depression both independently and in 

conjunction with other therapies. 

Long-Term Impacts 

Long-Term Gains vs Relapse Rates 

One important area of research is how effective omega-3 fatty acids are at preventing relapses over the 

long run. Patients with MDD who experienced remission following 12 weeks of EPA treatment (3 g/day) 

were monitored in a 2024 longitudinal research. According to the study, omega-3 fatty acids offer long-

lasting advantages in sustaining remission, as seen by a 40% decreased recurrence rate over a one-year 

period when compared to the placebo group [81]. It is believed that these effects stem from omega-3 fatty 

acids' combined effects on neuroplasticity and inflammation reduction, which target underlying 

pathophysiological pathways rather than just symptoms. 

Possible Neuroprotective Benefits 

The neuroprotective qualities of omega-3 fatty acids, especially DHA, may provide long-term advantages in 

the treatment of depression. The hippocampus, a part of the brain that is crucial for mood regulation and 

frequently compromised in depression, depends on DHA to maintain its structure and function. DHA 

supplementation has been shown to strengthen connection within mood-regulating brain networks, 

decrease volume loss, and increase hippocampus neurogenesis [82]. Furthermore, omega-3 fatty acids' 

anti-inflammatory and antioxidative qualities lower the likelihood of neurodegeneration, indicating that 

they may be able to lessen cognitive decline and comorbidities linked to repeated depressive episodes [83]. 

Challenges and Practical Implications of Nutritional Therapy 

Formulation and Dosage 

Ideal EPA to DHA Ratios 

Maximizing the therapeutic advantages of omega-3 fatty acids in mental health problems requires knowing 

the ideal ratio of EPA to DHA. Due to EPA's strong anti-inflammatory qualities and its capacity to control 

pro-inflammatory cytokines like interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-α), there is 

evidence that EPA-dominant formulations are more successful in lowering depressed symptoms [84]. In 

therapeutic trials, EPA to DHA ratios between 2:1 and 3:1 have shown greater efficacy, especially in 

populations with major depressive disorder (MDD) [85]. Though less successful in immediately reducing 

mood symptoms, DHA is important for cognitive processes and the structural health of the brain, indicating 

the necessity for balanced formulations in situations involving neurodegenerative diseases or concomitant 

cognitive deficits [86]. 

Supplemental Bioavailability vs Natural Sources 

Another crucial factor to take into account is the bioavailability of omega-3 fatty acids. The absorption 

efficiency of supplements, which are usually ethyl esters, triglycerides, or phospholipids, varies. It has been 

demonstrated that phospholipid and triglyceride forms have better absorption than ethyl esters, which 

increases their therapeutic usefulness [87]. Fatty fish (e.g., salmon, mackerel, and sardines) and algae are 

natural sources of highly accessible omega-3s, which may work in concert with other nutrients like vitamin 

D and selenium [88]. Reliance on natural sources, however, presents problems with sustainability, 

accessibility, and eating habits, especially for those with little access to foods derived from the sea. As a 

result, supplementation frequently offers a useful and efficient substitute, particularly in clinical settings. 

Issues with Adherence and Compliance in Long-Term Supplementation 
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One major obstacle to the widespread use of omega-3 supplements in mental health treatment is still 

adherence to long-term intake. It is challenging to maintain adherence among patients expecting quick 

treatment because the advantages of omega-3 fatty acids are frequently gradual and necessitate consistent 

ingestion over weeks or months [89]. Furthermore, frequent dose regimens (e.g., 2–4 capsules daily), large 

capsule sizes, and the possibility of fishy aftertaste all contribute to low compliance rates, especially in 

populations already burdened by polypharmacy [90]. 

Elements That Affect Patient Acceptance 

A number of factors, such as perceived effectiveness, financial costs, and cultural attitudes toward 

nutritional therapy, affect patients' adoption of omega-3 supplementation. Underutilization in populations 

with severe mental health issues may result from the public's perception of omega-3s as a dietary 

supplement rather than a medical treatment [91]. Enhancing patient involvement and adherence requires 

education of the scientific underpinnings of omega-3s, customized communications from medical 

professionals, and reasonably priced supplementation choices. 

Side Effects and Safety 

Risks of Bleeding and Gastrointestinal Discomfort 

Although they are usually well tolerated, omega-3 fatty acids can have negative side effects. One of the most 

often reported side effects is digestive discomfort, which includes bloating, diarrhea, and reflux [92]. 

Enteric-coated capsules or distributing doses throughout the day can help reduce these frequently dose-

dependent effects. Furthermore, because of their effects on platelet aggregation, omega-3s have modest 

anticoagulant qualities that raise concerns regarding bleeding risks, especially in individuals on 

anticoagulant or antiplatelet medicines [93]. Even though these risks are negligible at standard therapeutic 

doses (1–4 g/day), people who have bleeding disorders or are having surgery should be closely monitored. 

Relationships with Drugs 

When using omega-3 fatty acids in therapeutic settings, care must be taken because they may interfere with 

several drugs. For example, medications like warfarin might intensify their anticoagulant effects, raising 

the risk of bleeding problems [94]. Furthermore, omega-3s may improve the effectiveness of anti-

inflammatory medications and affect the pharmacokinetics of lipid-lowering medications like statins, thus 

necessitating dosage modifications [95]. These interactions emphasize how important it is for medical 

professionals to thoroughly assess patient drug profiles before suggesting omega-3 supplements. 

Initiatives in Public Health and Policy 

Support for Diets High in Omega-3 

Public health campaigns that promote diets high in omega-3 fatty acids have the potential to significantly 

improve population-level mental health outcomes. Campaigns to raise awareness of the advantages omega-

3 fatty acids have for mental health are crucial, as is helpful advice on how to include fatty fish and plant-

based foods high in omega-3 in regular meals. Furthermore, regulations encouraging the addition of omega-

3s to staple foods like bread, milk, and eggs should aid in addressing deficits in areas with limited access to 

natural sources [96]. 

Including in Mental Health Care Guidelines 

There is strong evidence that omega-3 fatty acids are effective in treating mental health issues, although 

formal therapeutic recommendations have not yet fully included them. Although they have recognized 

omega-3s' potential as supplemental therapy for anxiety and depression, groups like the American 

Psychiatric Association (APA) and the European Psychiatric Association (EPA) have refrained from 

endorsing them as first-line treatments [97]. Broader acceptability among healthcare practitioners may be 

facilitated by adding standardized dose procedures, patient selection criteria, and monitoring 

recommendations to these guidelines. To accomplish this integration and provide fair access to omega-3-

based therapies, cooperation between mental health practitioners, dietitians, and legislators is essential. 
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Conclusion: 

In the treatment of mental health conditions like anxiety and depression, omega-3 fatty acids—in 

particular, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)—represent a viable 

supplemental approach. Their diverse modes of action, which include neurotransmitter regulation, anti-

inflammatory actions, and neuroplasticity enhancement, are in close accord with the pathophysiological 

characteristics of these disorders. In addition to reducing symptoms, omega-3 fatty acids also address the 

fundamental biological dysfunctions that underlie mood disorders by reducing neuroinflammation, 

controlling important neurotransmitters including serotonin and dopamine, and raising levels of brain-

derived neurotrophic factor (BDNF). 

Numerous randomized controlled trials have shown that EPA is as effective as selective serotonin reuptake 

inhibitors (SSRIs) in lowering depression symptoms in some groups, providing strong clinical evidence for 

its effectiveness. Additionally, DHA is essential for both structural brain health and cognitive function, 

which emphasizes its significance in situations where there is a risk of neurodegeneration or concomitant 

cognitive deficits. Omega-3 supplementation's long-term advantages, such as persistent symptom relief 

and relapse prevention, highlight its potential as a workable part of integrated mental health care 

programs. 

Despite these benefits, optimizing omega-3 therapy continues to present difficulties. To optimize treatment 

results, concerns about dose, bioavailability, and patient adherence need to be addressed. Achieving larger 

clinical and societal impact also requires public health campaigns that support diets high in omega-3 fatty 

acids and incorporate these fatty acids into mental health care guidelines. 

To sum up, omega-3 fatty acids provide a clinically proven and biologically tenable strategy for improving 

mental health outcomes. Future studies should focus on customized treatment plans, investigate how 

current treatments can work in concert with one another, and clarify the long-term consequences of 

omega-3 supplementation in a range of demographics. Omega-3 fatty acids have the potential to greatly 

progress the science of nutritional psychiatry and enhance the quality of life for people with mental health 

issues by filling in existing therapy gaps. 
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الدهنية وتأثيرها على الصحة النفسية: استكمال الصورة لاستخدام العلاج الغذائي في علاج القلق والاكتئاب 3-أحماض أوميغا  

 الملخص: 

لى الرغم من  تعد اضطرابات الصحة النفسية، مثل القلق والاكتئاب، من الأسباب الرئيسية للإعاقة على مستوى العالم، حيث تؤثر على ملايين الأشخاص. عالخلفية:  

الدهنية،    3-ت أحماض أوميغاأن العلاجات الدوائية والنفسية تمثل النهج العلاجي التقليدي، إلا أن هناك حاجة متزايدة لاستكشاف استراتيجيات علاجية تكميلية. أثبت

 بسبب خصائصها المضادة للالتهابات، وتأثيرها في تعديل (DHA) والدوكوساهيكسانويك (EPA) وخاصة حمض ي الإيكوسابنتاينويك
ً
 واعدا

ً
 علاجيا

ً
، أنها تقدم نهجا

. النواقل العصبية، وتعزيز مرونة الدماغ  
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. الدهنية في علاج القلق والاكتئاب، مع التركيز على آلياتها البيولوجية والأدلة السريرية الداعمة لفعاليتها 3-إلى دراسة دور أحماض أوميغايهدف هذا البحث  الهدف:  

أوميغا  الطرق: بتأثير أحماض  تتعلق  وأبحاث رصدية  تحليلية،  تجارب سريرية عشوائية، دراسات  العلمية شملت  للأدبيات  على   3-تم إجراء مراجعة منهجية  الدهنية 

. الصحة النفسية. كما تم تحليل الأبحاث قبل السريرية لفهم الآليات البيولوجية  

، خاصة حمض الإيكوسابنتاينويك، لها تأثيرات واضحة في تخفيف أعراض الاكتئاب، بفضل تأثيراتها المضادة للالتهابات 3-أظهرت الدراسات أن أحماض أوميغا النتائج:  

 في تعزيز الوظائف الإ 
ً
 مهما

ً
على صحة    دراكية والحفاظوتحسينها لوظائف النواقل العصبية مثل السيروتونين والدوبامين. أما حمض الدوكوساهيكسانويك، فيلعب دورا

.الدماغ  

 في معالجة القلق والاكتئاب، مع إمكانيات كبيرة لتعزيز نتائج العلاجات التقليدية. ومع ذلك، هناك حاج  3-تشكل أحماض أوميغاالخلاصة:  
ً
 فعالا

ً
 علاجيا

ً
ة  الدهنية مكملا

. إلى مزيد من الأبحاث لتحديد الجرعات المثلى، فهم الآثار طويلة الأجل، وتسهيل دمج هذه الأحماض في البروتوكولات العلاجية الحالية  

، حمض الدوكوساهيكسانويك  (EPA، القلق، الاكتئاب، العلاج الغذائي، الالتهابات العصبية، مرونة الدماغ، حمض الإيكوسابنتاينويك )3-أوميغا  الكلمات المفتاحية:

(DHA). 


