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[bookmark: _Toc117357821]Abstract
[bookmark: _Toc117357822]The review investigated how omega-3 intake affects depression. The research examined 20 google scholar articles and 1 Gray article to evaluate the effect after filtering. The study examined if the supplement's effect varied by region, sex, and omega-3 fatty acid type. The research does not concentrate on the broader, more homogeneous population. According to pragmatism, there are diverse ways to view a thing. The study uses quantitative and qualitative study methods. Depression and omega-3 fatty acids developed different themes. The study analyses previously published studies using keywords like “omega 3 fatty acid” and “depression.” Google Scholar was utilised by the researcher to locate English-language academic publications released after 2010. Omega n-3 PUFA and depression have gained attention in the previous decade. Findings from numerous systematic reviews and meta-analyses varied substantially; present data are complicated and require well-designed controlled trials; nonetheless, findings imply that Omega-3 fatty acid consumption is important for cognitive health and influences depression (Yang et al., 2018).
Background 
Food is essential for life and optimal functioning. Supplements may combat chronic and degenerative disorders (Akbaraly et al., 2013). Bioactive components in fruits, vegetables, cereals, and nuts prevent sickness and promote health. Flavonoids, phenolic acids, omega 3, carotenoids, and n6 PUFA are also bioactive. Omega 3s are PUFA. Fish produce omega 3s EPA and DHA. DHA and EPA protect and treat poor health and well-being and reduce hypertension, inflammation, CVD, and cancer (Hastings et al., 2016). Omega-3 fatty acids are needed for the fusion of eicosanoids, which play a key role in vascular physiology. 200 mg of omega-3 daily is recommended for human health. High dosages of this fatty acid may cause oxidative stress, whereas low levels promote antioxidants (Grosso et al., 2014). Canola oil, flaxseed, oily salmon, and nuts are major sources of alpha-linolenic acid, a precursor to long-term PUFA in the human body. Mental, social, and physical health is key to well-being. These variables affect human health. In western countries, depression has increased along with CVD and nutritional patterns. With the prevalence of CVD and depression, it is crucial to find a shared environmental cause (Punia et al., 2019).
[bookmark: _Toc117357823]Problem statement
The research question was selected based on its significance in social science and health service. Growing attention has been paid to the omega 3 intake-rich diet in prior decades due to the association between omega 3 supplements and the reduction of CVD, cancer, blood pressure, inflammation, and childbirth observed in various epidemiological literature. Considering the health enhancement brought by fatty acids supplements consumption, it is essential to know the benefits of omega-3 fatty acids for individual health (Rhee et al., 2017). Hence, the research question is how omega-3 fatty acids affect depression. 
[bookmark: _Toc117357824]Research objective 
The study aims to identify the influence of fatty acid consumption on human health. To determine the influence of omega-3 consumption on depression. 
[bookmark: _Toc117357825]Significance of the study
There are some strengths in the study. First, the study provides extensive information on the relationship amongst omega fatty acid consumption and human depression. Furthermore, the study only included potential studies, which may limit the likelihood of methodological flaws in the survey, such as selection bias (Punia et al., 2019). Similarly, the researcher conducted multiple subgroup examinations to examine whether the influence of supplements differs across several factors such as geographical location, sex, and omega-3 fatty acid types (Yang et al., 2018).
[bookmark: _Toc117357826]Limitations of the study
The study has a few limitations as the current research does not focus on the more homogenous group with a larger sample size. Specifically, future studies must examine depression with enough participants with different omega-3 supplements. Similarly, the study does not have a standardisation of inclusion yardstick, respondents' nutritional status, diagnostic approach, omega composition of fish, and clinical measures, which are required for future studies (Persons et al., 2014). 

[bookmark: _Toc117357827]Methodology
The search approach identified 56700 published articles, of which 16700 were irrelevant and had to be excluded for the relevant topic. The study aimed to determine the impact of omega-3 consumption on individual depression. The research approach used was a combination of qualitative and quantitative analysis. Several themes emerged from quantitative and qualitative analyses of past research on omega-3 fatty acids and depression. After removing extraneous articles, 100 results were chosen to meet the inclusion criterion. Following that, 21 literature evaluations were added to produce themes, comprising 20 scholarly literature articles and 1 grey literature. 
[bookmark: _Toc117357828]Search strategy
Google Scholar was used to locating academic articles released after 2010. Keywords such as fish oil, marine omega, and omega 3 fatty acid were also searched on Google Scholar to identify relevant literature articles. The searches were restricted to research trials and medications. The reference lists of original and review publications for relevant research were evaluated. Prospective studies were considered appropriate for inclusion if they included large populations and were not screened for the pre-existing disease. Pragmatism study is frequently both quantitative and qualitative. According to pragmatism, there are several ways to look at almost everything. Pragmatism is the study's research philosophy. As a result, the flow chart below illustrates how included prospective studies were presented in the meta-analysis study.

[bookmark: _Toc117357829]Flow Chart
The following search terms were used in google scholar to identify the research topic: How does omega-3 consumption impact Depression?
Total Search results:
56,700 results.
Screened related to the topic:
40,000 results.
Gray Literature:
1
Identified:
100 results.
Literature Review:
20+1 results.

[bookmark: _Toc117357830]Inclusion and exclusion strategy 
[bookmark: _Toc117357831]The meta-analysis was assessed to determine whether it fulfilled the following criterion. First, research that highlighted correct data from cohort studies. Second, omitting pregnant depression, the resulting factor was depression. The study also included combined data on anxiety and depression. Similarly, the respondents in the research were young adults. Furthermore, study conducted on individuals with specific diseases were excluded. The present study excludes studies conducted before 2010.
Data analysis
[bookmark: _Toc117357832]Thematic analysis was conducted using the keywords omega-3 fatty acid and depression. The data was obtained by exhibiting published studies on themes such as omega-3 fatty acids and depression.
Ethical Consideration
The research eliminates manipulation of data interpretation and distribution while still ensuring ethical compliance. Research enhances study validity and scientific integrity. There are numerous reasons to research moral norms. The criteria may improve truth, knowledge, and error avoidance; nonetheless, misrepresenting and misleading are discouraged. Qualitative medical researchers have a critical function. Statistics are absent in qualitative research. Observations have been interpreted. Having the necessary skills and experience may enable one to draw relevant conclusions from qualitative articles. To preserve the rights, dignity, and well-being of study participants, ethical standards must be respected.
[bookmark: _Toc117357833]Literature Review 
Depression has been increasingly widespread and devastating in the previous century. The research showed depression pathophysiology and etiology and described omega fatty acids as a warning. To understand depression, consider hereditary and environmental causes (Persons et al., 2014). Several ideas exist for illness pathophysiological mistakes, but a valid pathogenic method and group are lacking. PUFA's role in the depression was also crucial. This fatty acid is important for the human CNS. Lab, epidemiological, and placebo-controlled testing suggest dietary insufficiency. PUFA may promote mental problems, and PUFA supplements may be a contemporary therapy (Rhee et al., 2017). Historically, most depression research focused on environmental and genetic factors, while pharmacotherapeutic precautions have depended on monoamine depression (Tsai et al., 2012). 
One showed SSRIs are the most effective depression supplement (Smith et al., 2014). Identifying whether nutrition and food have a role in depression was difficult (Antypa et al., 2012). Omega 3 fatty acids in particular circumstances are a promising depressive therapy. (Miller et al., 2015) analysed gender dizygotic twins and found that depression heritability is higher in women than in men. Previously, Swedish twin research revealed depression heritability at 29% for men and 42% for women (Grosso et al., 2014). The researcher chose the following theme based on the articles' repeated keywords.
Literature gap
Most of the previous studies, namely (Tsai et al., 2012; Miller et al., 2015; Pearson et al., 2014; Smith et al., 2014; Yang et al., 2018; Grosso et al., 2014; Trebatická, 2017; Rhee et al., 2017) were conducted on omega fatty acids and depression using unique research methodology (clinical trials on a depressed patient, qualitative methods, and quantitative methodology). Current research is based on mixed methodology or pragmatism philosophy which states that there are diverse ways to interpret the phenomenon. Using multiple approaches and a large sample, the study contributed themes selection based on keywords (omega 3 fatty acid and depression) from 24 relevant published studies. 
[bookmark: _Toc117357834]Findings and Discussion 
The research examined at how omega-3 intake impacts depression. Similarly, to investigate the link between fish intake and depression, the researcher searched and examined 21 published literatures, including 20 scholarly literature articles and 1 Gray literature. The results suggest that fish consumption or omega-3 supplements are highly associated with low depression risk. However, there was not a significant dose consequence association. The study found a 15% lower depression risk in individuals with a high fish-eating intake compared to those with decreased consumption patterns (Miller et al., 2015). Individuals with increased omega-3 supplements were found to have 13% lower depression risk linked to those with reduced consumption, but the findings were inconsistent. Similarly, a lower level of depression was determined in women who intake high omega-3 supplements than in men (Persons et al., 2014).
[bookmark: _Toc117357835]Chart
	Author
	Year
	Sample
	Qualitative/
Quantitative
	Strength
	Weakness

	Tsai et al.,
	2012
	Taiwan
	quantitative
	prospective population-based study
	differences in food groupings among studies

	Smith et al.,
	2014
	Young adults
	quantitative
	Longitudinal study
	the questionnaire did not differentiate between fatty fish and lean fish,

	Persons et al
	2014
	Women
	Quantitative
	multivariable-adjusted model
	Small sample size

	Miller et al
	2015
	Women
	Quantitative
	Large sample size
	Accuracy estimations

	Akbaraly et al
	2012
	UK civil servants
	Qualitative
	Large sample size
	CES-D method applied

	Antypa et al
	2012
	recovered depressed individuals
	Quantitative
	cognitive tests on candidates
	Small sample size

	Bloch and Hannestad
	2012
	Literatures
	Qualitative
	Systematic examination

	publication bias in the literature

	Deacon et al
	2017
	A systematic review of clinical trials 
	Qualitative
	Comprehensive study
	publication bias in the literature

	Grosso et al
	2014
	depressed patients
	Qualitative
	Scientific Evidence and Biological Mechanisms

	Westernised countries

	Hastings et al
	2016
	Literatures
	Qualitative
	Inflammation influence in the study
	Use traditional approach

	Lange et al
	2021
	individuals with depressive disorders.
	Quantitative
	Epidemiological and other observational studies
	heterogeneity of studies

	Punia et al
	2019
	literature
	Qualitative
	Analysis of appropriate dose of omega 3
	Limited on dietary

	Rhee et al
	2017
	US women
	Qualitative
	semiquantitative food frequency questionnaire (SFFQ)
	Knowledge over time

	Schefft et al
	2017
	Literature
	Qualitative
	Structured database search
	Nutritional differences in countries

	Trebatická
	2017
	Literature
	Qualitative
	Comprehensive study
	large and well-designed clinical trials

	Yang et al
	2018
	Literature
	Qualitative
	up‐to‐date comprehensive study
	Large randomised clinical trials of fish consumption

	Chowdhury et al
	2012
	Literature
	Quantitative
	Systematic examination 
	heterogeneity and publication bias

	Degner
	2016
	Literature
	Qualitative
	Vitamin d supplements
	Lack of literature on the study

	Gu et al

	2019
	Literature 
	Quantitative
	country-level MDD prevalence
	Not consensus on the findings, and needs more work 

	Jelinek et al

	2013
	Recruited individuals 
	Quantitative
	MS management
	randomised controlled trials required

	Albert et al
	2013
	American adults
	Qualitative
	generalise efficacy and safety trial data
	Reinvestigation required on marine life



Theme: The significance of environment and medicines in the modern treatment of disease. 
Since the late 1960s, when the monoamine theory was proposed, there has been an explosion of antidepressant drugs, including MAOlS, SNRIs, SSRIs, and TCAs (Lange et al., 2021). These drugs increase monoamine conversion by reducing neuronal reuptake (SSRIs or TCAs) and restricting breakdown (MAOIs). Despite advances in psychotherapy and medication, 50% of patients achieve full treatment with optimal safeguards and 15% to 40% have resistant depression therapy (Deacon et al., 2017). PUFA therapy is a new therapeutic approach that is one of the most effective treatments for mood disorders (Miller et al., 2015). Similarly, supplement usage in western countries has declined in the last decade (Degner, 2016). The modern western diet requires a 20 to 1 ratio of omega 3 to omega 6 supplementation, yet our palaeolithic ancestors had a 1.5 to 1 ratio (Schefft et al., 2017). Frequent eating was thought to lower consumption while increasing home-farmed fish. Fish and meat have less n-3 and more n-6 owing to high-n-6 and low-n-3 industrial diets (Chowdhury et al., 2012). 
Modern food processing and diet choices, especially in the commercial sector, have also increased n-6 PUFA intake and decreased n-3 supplementation (Jelinek et al., 2013). A slight drop in n-3 intake might lead to mental problems (Ciesielski and Williams, 2020). Variations in supplement usage have been connected to depression and an increase in suicidal inclinations; an epidemiological study connects depression with n-3 PUFA; and, while a brain phospholipid mixture is different from a serum, RBC and the brain have important phospholipid linkages (Albert et al., 2013). According to Hastings et al (2016) comments on published studies relating depression with n-3 PUFA, depressed persons had a low concentration of DHA and EPA and a better ratio of n-6 to n-3 than non-depressed people. Such evidence was also backed by (Rhee et al., 2017). 
Multiple studies show low concentrations of n-6 to n-3 in sad people's RBC and brain (Grosso et al., 2014). Trebatická (2017) found a link between depression and plasma fatty acid in 75-year-olds. Depression patients have lower EPA plasma than controls. More plasma is related to decreased depression severity, especially in those using antidepressants compared to a plasma mixture of 260 patients with depression symptoms, including 105 with depressive diseases, versus 450 randomly chosen comparison participants. Depressed people showed low n-3 fatty acid levels and a high n-6 to the n-3 ratio (Yang et al., 2018).
Theme: The relevance and benefits of nutritional fatty acids for anxiety  
30 observational studies with 255,000 participants and 20,000 depressed people were evaluated and meta-analysed. The research compared fish intake, depression, and omega-3 supplementation (Grosso et al., 2016). His research demonstrated a linear dosage response between depression and fish-eating (Grosso et al., 2016). Another analysis of 10 cohort studies has 109000 individuals and 6000 depressed adults. The study found a slight negative connection between omega-3 and depression risk, especially in women (Yang et al., 2018). Clinical data shows a high DHA range in erythrocyte membrane and a high EPA ratio to arachidonic acid estimate reduced depressed symptoms (Trebatická, 2017). Some cross-sectional investigations found no or little connections between omega-3 supplementation and depression symptoms (Tsai et al., 2012) (Smith et al., 2014). Few investigations failed to find a link between omega-3s and depression (Miller et al., 2015). 
Theme: The Clinical Trials or evidence of Omega-3 fatty acids 
Based on different themes selected from multiple published pieces of literature, one group of the study state that it is essential to understand genetic effects and environmental impacts in the prevention of disease and their role in social science (Persons et al., 2014). Similarly, another group of studies assumed that growing shreds of evidence from epidemiological and laboratory trials recommend that dietary absence and supplement consumption may contribute to mood disorders, and PUFA may facilitate a modern treatment alternative (Rhee et al., 2017). 
However, other studies signified that understanding depression is highly attentive to genetic and environmental influence (Tsai et al., 2012), which is like the findings of (Persons et al., 2014). Despite this, Miller et al (2015) discovered that antidepressant medication, namely PUFA, is the first line of defence and one of the best options for mood disorders. Similarly, one of the investigations indicated that supplement usage in Western countries has fallen dramatically during the past decade (Degner, 2016). Subsequently, the systematic study of Yang et al (2018) agrees. The study, with a large sample size of 109000 participants and 6000 depressed individuals, reported a modest negative relationship between omega 3 or fish consumption and depression risk, mainly in females. In addition, few studies failed to develop an association between depressive symptoms and omega-3 fatty acid consumption (Miller et al., 2015; Persons et al., 2014; Tsai et al., 2012; Smith et al., 2014; Ciesielski and Williams, 2020).

[bookmark: _Toc117357836]Comparison with previous studies
Previous comprehensive investigations on fish eating, omega consumption, and depression found a negative relationship between these factors (Akbaraly et al., 2012). There was, however, no evidence of genetics in the literature investigating high or low fish intake or the dose-consequence analysis of omega intake. Fish had a significantly positive effect on depressive women but not on men, according to one of the ten observational studies included in the meta-analysis (Smith et al., 2014). The meta-analysis concluded that the unfavourable connection is greater for females due to sex hormones. A strong oestrogen inducement results in a high DHA level, whereas a testosterone inducement results in a low DHA level. Similarly, females had more DHA biosynthesis than males. 
Impending research evaluating omega-3 intakes and the implications of mental disorders such as stress, anxiety, and depression, or the use of antidepressant supplements sedatives. As previously claimed, the study comprised trials in which the desired result was depression, prior investigations included 7900 responders who suggested a considerable influence of omega fatty acid on mental problems, but no linear pattern emerged. Furthermore, several cross-sectional studies investigated the relationship among omega-3 fatty acid supplementation and depression (Grosso et al., 2014). They observed a negative link between depression and omega-3 consumption (Lange et al., 2021), and a few research highlighted a significant negative relationship, implying a 50% reduction in depression with an elevated level of fish-eating (Hastings et al., 2016). Studies examined omega-3 consumption and depression determined the non-significant or significant negative connection between variables. However, in clinical trials, few studies were conducted on omega 3 and depression analysis. Similarly, much clinical evidence was conducted to examine the treatment influence of omega-3 intake on depression. The evidence from 20 clinical trials recommended that omega-3 polyunsaturated consumption is effective for patients with depression (Grosso et al., 2014). These findings are consistent with the current comprehensive review of omega-3 fatty acid consumption. For the fish supplements, no or few clinical trials were conducted among depressed participants.
There is considerable evidence that omega-3 intake is important to an individual's mental health; additionally, omega-3 intake may impact physiological patterns associated with depression; and dietary omega-3 deficiency may cause neurotransmitter system changes, which may be linked to depression epidemiology (Schefft et al., 2017). As such situations raise the risk of coronary thrombosis, heart disease, and diabetes, omega-3 ingestion improves the physical status of such depressed patients. With adequate vitamin supplementation, it is maybe expected to see the function of dietary influence on depressive diseases, which has gotten a lot of attention (Yang et al., 2018). Similarly, nutrients are necessary for neurotransmitter production, which influence mood, including serotonin (zinc, vitamins, and tryptophan) (Chowdhury et al., 2012). 
An expanding quantity of published research supports the concept that omega-3 polyunsaturated fatty acid ingestion has etiological importance in depression (Degner, 2016). The basic rising phenomena of omega-3 utilisation in avoiding and eradicating depression is based on several observational data, such as the correlation link between fish-eating and lower occurrence of major depressive illness (Punia et al., 2019). A well-cited study found that a low yearly fish intake was significantly associated with a high ratio of depression in countries such as France, New Zealand, Germany, and Canada. In contrast, greater fish intake in Korea, Japan, and Taiwan was associated with a reduced prevalence of depression (Hastings et al., 2016). Such findings are interpreted as contributing to preventing fish intake's influence on depressive risk. Although, the notification is in contradiction of impetuous inferences. It signified that fish intake had not been defined to cause variation in the occurrence of depression, and a range of factors such as economic, legal, cultural, and other unknown factors may be the developer of such a significant relationship (Bloch and Hannestad, 2012). 
Finally, the epidemiological and observational findings on the role of omega-3 fatty acids in major depression are unclear. Furthermore, observational studies suggested a link relating omega-3 fatty acids and depression, which might be a source of misunderstanding or selection error since unmeasurable variables could impact the link (Tsai et al., 2012). Observational studies revealed that diet had a health impact, which was modified by a variety of other known or unknown lifestyle factors. However, observational, or epidemiological studies were unable to provide valid evidence of the effectiveness of omega-3 fatty acids on depression because other factors (diet habits, alcohol consumption, physical acts), cultural and socioeconomic factors, which cannot be excluded, may also reduce the depression disorder. Hence, no conclusion concerning association may be gathered from cross-sectional studies. Initial random trials are required to confirm this relationship between depressive symptoms and omega-3 fatty acids. 
However, the available evidence of clinical test was interpreted as a facilitator for the omega-3 potential in depression treatment, and various cautionary suggestion needs to be demonstrated (Akbaraly et al., 2012). The clinical trials contain the meta-analysis evaluating omega consumption and depression concerning respondents, intervention type, baseline omega, outcome measure, dosage, diagnostic criteria, and duration. Such differentiation may help substantially the gender studies which neglect the result validity. The sample size of many clinical trials was minimal, probably directing to an over-expectation of treatment influence and publication errors (Grosso et al., 2014). Multiple potential studies have examined the relationship among omega intake and depression, but the result was not valid (Smith et al., 2014; Pearson et al., 2014, Tsai et al., 2012; Miller et al., 2014). Based on the findings of prospective studies after 2010, the study found a significant and positive relationship between omega-3 fatty acid consumption and depression. 
[bookmark: _Toc117357837]Conclusion 
The studies on omega consumption and depression handling contain considerable privileges concerning omega fatty acid usefulness. Although, multiple studies highlighted no association amongst omega-3 fatty acid and depression, which a few factors may probably determine. Such factors are considered responsible for the variable findings, such as variation in sample size, genetic and biological differences, multiple experimental inconsistencies, and unpredictability in influence on omega consumption (Persons et al., 2014). Similarly, depression is demonstrated as a multifactorial disorder (MD) due to insufficient omega intake. Such patients may have MD because of inadequate omega-3 intake, respond well to supplements comprising high doses of omega-3 and display positive symptoms due to influences other than omega intake. Hence, the type of depression that may be treated by omega-3 intake does not consider rational. This would justify why the previous studies highlighted contradictory findings on omega supplement effectiveness (Nasir and Bloch, 2019). 
[bookmark: _Toc117357838]Recommendation
Many suggestions for policymakers and academics are as follows: to draw any conclusions about omega-3 effectiveness in the treatment of depression, it is necessary to categorise depressed patients depending on their circumstances. Though monitoring the valid environment of depression is extremely complicated in the current state, it would be inspiring for future governmental and academic activities. The dynamic trials may aid in categorising depressed individuals depending on their outcomes, therefore restricting the use of an omega-3 supplement for depression. It may be an early choice to conclude anything regarding depression treatment. Thus, it is necessary to consider individual differences in the commencement of depression and ensure dealing policies will facilitate the academic to approach a valid conclusion (Rechenberg and Humphries, 2013).
It is suggested that the International Society for Nutritional Psychiatry Research (ISNPR) provide the first practical guiltiness of omega-3 in depression control, highlighting the significance of valid clinical diagnosis and dimension-based psychopathy examination experienced within the therapeutic setting. Unlike pharmaceuticals, most omega-3 supplements are not strictly regulated by government agencies (Guu et al., 2019). The study concludes that clinicians should be aware of the high quality of omega-3 products available on the market and recommend prescription omega-3 supplements. The conclusions from various systematic reviews and variables' meta-examined differ greatly (Mischoulon and Iovieno, 2019). Hence. Clinical evidence has produced validity of data. The International Health Regulation (IHR) should pay considerably more attention to the importance of omega-3 consumption, which is shown by adequate research, in the medical profession (Varteresian and Lavretsky, 2014).
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