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Highlights

	Study examined effects of omega-3 fatty acids on depressed undergraduates.

	Randomized double blind placebo controlled trial.

	The treatment group had a significant reduction in depression symptomology.

	67% of treatment group no longer met criteria for depression after supplementation.




Abstract
The current study examined the psychological effects of acute and low-dose long-chain omega-3 polyunsaturated fatty acids (LCPUFAs) supplementation on young adults with depressive symptoms. Participants (N=23, M age (SD)=20.2 (1.25), 78% female), with a Beck Depression Inventory (BDI) score of greater than 10, were randomly assigned to a placebo (corn oil) or LCPUFAs group (1.4 g of eicosapentaenoic and docosahexaeonic acids) and were instructed to consume the assigned capsules daily for 21-days. BDI was completed prior to supplementation and at day 21. Group differences in depression status on day 21 were analyzed using chi-square tests. After 21-days of supplementation, there was a significant difference in depression status between groups. 67% of the LCPUFAs no longer met criteria for being depressed, while only 20% in the placebo group were no longer depressed. A mixed ANOVA revealed a significant group x time interaction for BDI scores. Post-hoc analyses revealed the LCPFUAs group had a significant reduction in BDI scores over time, while the placebo group's scores did not significantly change. These findings suggest that LCPUFAs may alter depression and depressive symptomology in young adults in a relatively short amount of time.





Introduction
Depression affects 350 million people worldwide, making it one of the most common mental disorders (World Health Organization, 2012). American College Health Association (2012) recently found that 30% of undergraduate students have felt so depressed that it hindered their ability to function and 6% seriously considered suicide in the 12 months prior to the survey. Despite the prevalence, over 33% of cases in developed countries and 66% of cases among undergraduate students do not receive proper treatment (Demyttenaere et al., 2004, Active Minds, 2014). Therefore, it is crucial to assess and develop appropriate treatment interventions that are accessible to the general public.
Long-chain omega-3 polyunsaturated fatty acids (LCPUFAs) have shown promise in reducing depressive symptoms among those with major depressive disorder (Grosso et al., 2014a, Grosso et al., 2014b; Lin and Su, 2007). However, some suggest that the complexity of combining LCPUFAs with antidepressant therapies makes it difficult to interpret these results (Appleton et al., 2007). Research examining the influence of LCPUFAs on depressed individuals not currently taking anti-depressants is limited to a middle-age population and has produced mixed results (Rogers et al., 2008, Lucas et al., 2009). LCPUFAs have shown some benefit in reducing depression (Fontani et al., 2005) and fatigue (Antypa et al., 2009) in healthy undergraduate students. However, there has been scant research examining how LCPUFAs influence depressive symptoms in undergraduate students who currently meet criteria for depression.
The aim of the current study was to examine the psychological effects of acute and low-dose, equivalent of adding two fatty fish meals per week to their diet, LCPUFAs supplementation on undergraduate students with BDI scores indicative of depression who were not receiving any other treatment.



Section snippets
Participants
Twenty-three undergraduate students (age range 18–21 years; 78% female) with a score of 10 or above on the Beck Depression Inventory (BDI) were included in the present study. Participants were recruited through flyers placed across the college campus and announcements in Introductory Psychology courses during the summer and beginning of fall and spring semesters. Advertisements, which were also used as recruitment for a larger study, asked for healthy young adult volunteers. Participants were
Results
Twenty-one of the 23 participants completed the study. Two participants did not return for the follow-up testing, one from the LCPUFA group and one from the placebo group. Therefore, the final analysis included 21 participants, LCPUFA (n=12, %female=62) and placebo (n=9, %female=100).
Discussion
The present double-blind, placebo controlled study examined the psychological effects of a short-term and low dose LCPUFAs supplementation (1.4 g, 1000 mg EPA and 400 mg DHA) on unmedicated and untreated undergraduate students with symptoms of depression. The results demonstrated that LCPUFAs, but not placebo, were successful in reducing depressive symptomology and depression below clinically indicated levels. The reduction in overall depressive symptoms was driven by a decrease in the
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	Omega-3 supplementation improves depressive symptoms, cognitive function and niacin skin flushing response in adolescent depression: A randomized controlled clinical trial
2024, Journal of Affective Disorders

Show abstract
Depressive disorder in adolescents is a major health problem with inadequate treatment. Omega-3 (ω3) polyunsaturated fatty acids are a promising adjuvant therapy in adult depression. The primary objective of this study was to investigate the efficacy of adjuvant ω3 treatment on depressive symptoms in adolescent depression. Secondarily, we explored the effects of ω3 on cognitive function and memory and niacin skin flushing response (NSFR), as their robust associations with adolescent depression.
A total of 71 adolescents with depression (aged 13–24; 59.2 % female) were randomly assigned to receive ω3 plus Paxil (n = 34) or Paxil alone (n = 37) for 12 weeks. Primary outcome was depression severity according to scores on Montgomery-Asberg Depression Rating Scale (MADRS). Secondary outcomes were cognitive function and memory, and NSFR.
Significant improvements in depressive symptoms over time (p = 0.00027 at week 12) were observed in the ω3 + Paxil group compared with Paxil group. Additionally, in the ω3 + Paxil group, significant improvements in memory over time, and greater cognitive function and NSFR were also observed compared with the Paxil group; the NSFR was negatively correlated with MADRS scores at baseline.
The trial was open label; thus, the outcome measures should be viewed as preliminary since inherent bias in outcomes due to the potential of a placebo effect.
Our results demonstrate that adjuvant ω3 treatment is effective for reducing depressive symptoms as well as improving cognitive function, memory and the NSFR; these results suggest ω3 is a promising adjuvant treatment for adolescent depression.




	Dose- and time-dependent increase in circulating anti-inflammatory and pro-resolving lipid mediators following eicosapentaenoic acid supplementation in patients with major depressive disorder and chronic inflammation
2021, Prostaglandins Leukotrienes and Essential Fatty Acids
Citation Excerpt :
Resolution of inflammation is a highly regulated process, mediated in part by lipid molecules called specialized pro-resolving lipid mediators (SPMs), that are derived endogenously from omega-3 (n-3) fatty acids such as eicosapentaenoic acid (EPA, 20:5 n-3) and docosahexaenoic acid (DHA, 22:6 n-3) [7,8,9]. Possibly due to the well-documented anti-inflammatory effects of EPA [10], some randomized clinical intervention trials of EPA supplementation in MDD patients have shown significant reductions in depressive symptoms [11,12,13]. Recently, an expert panel from the International Society for Nutritional Psychiatry Research (ISNPR) supported clinical use of n-3 fatty acids in MDD, particularly as augmentation therapy [14], and a meta-analysis demonstrated the clinical benefits of EPA, but not DHA, supplementation in MDD [15].



Show abstract
Eicosapentaenoic acid (EPA) supplementation is an effective treatment option in major depressive disorder (MDD) associated with chronic low-grade inflammation. EPA is the precursor of specialized pro-resolving lipid mediators (SPMs) termed resolvins (Rv), that serve important roles in the resolution of inflammation. The objective of this study was to assess the effects of different doses of EPA on plasma concentrations of EPA metabolites and SPMs in MDD patients.
In a 2-site study, 61 MDD patients with body mass index >25 kg/m2 and serum high-sensitivity C-reactive protein ≥3 μg/mL were enrolled in a 12-week randomized trial comparing EPA 1, 2, and 4 g/d to placebo. Plasma EPA (mol%) and SPMs (pg/mL) were measured in 42 study completers at baseline and at the end of treatment by liquid chromatography/mass spectrometry.
Plasma EPA and SPM concentrations did not change in the placebo group during 12 weeks of treatment. Plasma EPA and EPA-derived metabolites increased significantly and dose-dependently in all EPA supplementation arms. The increase in 18-hydroxyeicosapentaenoic acid (18-HEPE), the precursor of RvE1–3, was significantly greater with the 4 g/d EPA dose than the other doses from week 4 to 12. RvE1 was undetected in all treatment groups, while RvE2 was detected in half of the subjects both at baseline and after treatment, with dose-dependent increases. RvE3 was detected only after supplementation, dose-dependently. A significant reduction in plasma arachidonic acid (AA), relative to baseline, was observed in all EPA arms. This was in contrast with an increase in AA-derived SPM lipoxin B4 (LXB4) in the 4 g/d arm.
Our results show a robust effect of EPA 4 g/d supplementation in increasing plasma EPA and 18-HEPE levels, associated with improved conversion to RvE2–3, and LXB4 levels.




	Interventions for common mental health problems among university and college students: A systematic review and meta-analysis of randomized controlled trials
2018, Journal of Psychiatric Research
Citation Excerpt :
Within each category, we organized according to publishing year and alphabetically by the first author's family name. Three studies (Wu, 2002; Day et al., 2013; Falsafi, 2016) included interventions for students with either depression or anxiety, all of which had outcome measures of both depression and anxiety; 6 studies (Clore, 2008; Hinton and Gaynor, 2010; Ellis et al., 2011; Lintvedt et al., 2013; Kim et al., 2016; Levin et al., 2017) included students with psychological distress, 3 of which (Ellis et al., 2011; Kim et al., 2016; Levin et al., 2017) had outcome measures of both depression and anxiety, with the latter 3 having only outcome measure of depression; 22 studies (Peden et al., 2000; Gawrysiak et al., 2009; Geisner et al., 2015; Hamdan-Mansour et al., 2009; McMakin, 2009; Wells and Beevers, 2010; Armento, 2011; McMakin et al., 2011; Charbonneau, 2012; Penton-Voak et al., 2012; Moldovan et al., 2013; Walker and Lampropoulos, 2014; Chen et al., 2015; Geisner et al., 2015; Ginty and Conklin, 2015; Yang et al., 2015, 2018; Li et al., 2016; McIndoo et al., 2016; Takagaki et al., 2016; López-Rodríguez et al., 2017; Mastikhina and Dobson, 2017) included only students with depression. Fifteen papers included students with anxiety disorders, among them, 6 studies (Kenardy et al., 2003; Smits et al., 2008; Morris et al., 2016; Richards et al., 2016; Chaló et al., 2017; Xu et al., 2017) included students with GAD, 6 studies (Beard and Amir, 2008; Bjornsson, 2010; Lee and Kwon, 2013; Yao et al., 2015; Norton and Abbott, 2016; Ye, 2017) included students with social anxiety, and 3 studies (Vansteenwegen et al., 2007; Olatunji et al., 2012; Cougle et al., 2016) included students with specific anxiety.



Show abstract
Common mental health problems (CMHPs), such as depression, anxiety disorder, obsessive-compulsive disorder (OCD), and post-traumatic stress disorder (PTSD) are internalizing disorders with high comorbidity. University and college students are under many stressors and transitional events, and students fall within the age range when CMHPs are at their developmental peak. Compared to the expanded effort to explore and treat CMHPs, there has been no a meta-analysis that comprehensively reviewed the interventions for CMHPs and examined the effects of interventions for CMHPs in college students. The objective of this review is to conduct a systematic review and meta-analysis of randomized controlled trials (RCTs) examining interventions for CMHPs among university and college students and to estimate their post-intervention effect size (ES), as well as follow-up ES, for depression, anxiety disorder, OCD and PTSD separately. Meta-analytic procedures were conducted in accordance with PRISMA guidelines. We reviewed 7768 abstracts from which 331 full-text articles were reviewed and 51 RCTs were included in the analysis. We found moderate effect sizes for both depression (Hedges' g = −0.60) and anxiety disorder (Hedges' g = −0.48). There was no evidence that existing interventions for OCD or PTSD were effective in this population. For interventions with high number of papers, we performed subgroup analysis and found that cognitive behavioral therapy (CBT) and mindfulness-based interventions were effective for both depression and generalized anxiety disorder (GAD), and attention/perception modification was effective for GAD; other interventions (i.e. art, exercise and peer support) had the highest ES for both depression and GAD among university and college students.




	The role of n-3 polyunsaturated fatty acids (n-3PUFAs) in affective disorders
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Citation Excerpt :
On the other hand, a recent RCT comparing EPA versus DHA as monotherapy for MDD vs placebo failed to demonstrate a superior antidepressive effect of either n-3PUFAs (DHA and EPA) or placebo (Mischoulon et al., 2015). Furthermore, it has been shown that the combined effect of higher dose of EPA with lower dose of DHA (e.g., at 2–4:1 or higher) was effective in reducing depressive symptoms in MDD (Rondanelli et al., 2010; Rizzo et al., 2012) whereas the opposite combination (lower EPA and higher DHA) resulted ineffective (Silvers et al., 2005; Su et al., 2003; Grenyer et al., 2007; Park et al., 2015; Rogers et al., 2008; Ginty et al., 2015). This result was also confirmed by a meta-analysis reporting that supplements of n-3PUFAs with the proportion of EPA≥60% of the total EPA and DHA content ( in a dose range of 200–2200 mg EPA in excess of DHA) were effective against depressive episodes alone or in comorbidity with other medical conditions (Sublette et al., 2011).



Show abstract
Among emerging treatments for depressive disorders several studies suggested that n-3 polyunsaturated fatty acids (n-3PUFAs) supplementation can be used. However, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) differ in terms of biochemistry, metabolism and therapeutic effects. Therefore, a clear picture of their specific and different role on affective disorders has not yet emerged.
To investigate the effects of n-3PUFAs on affective disorders including major depression, bipolar disorder and perinatal depression.
a comprehensive search on PUBMED, Medline and PsychINFO of all RCTs using n-3PUFAs patients with depressive symptoms published up to April 2016 was performed. We included trials that examined unipolar or bipolar disorder and trials that investigated depressive symptoms in relation to pregnancy. Trials were excluded if the depressive symptomatology was related to other primary organic diseases.
264 RCT studies were identified but only 36 met the inclusion criteria. First, it has been reported that n-3PUFAs supplementation might have clinical benefits on depressive symptoms. Second, EPA supplement, rather than DHA, seems to be more effective in treating major depression. Third, n-3PUFAs can have beneficial effects in bipolar depression but not in perinatal depression.
there are only some evidence on the efficacy of n-3PUFAs in affective disorders especially to unipolar and bipolar depression not powered enough to confirm a therapeutic effect for affective disorder. Therefore, further studies with larger and more homogeneous samples, are required to confirm these effects.
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