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Received 18 October 2006; received m revised form 23 March 2007; accepted 23 March 2007 Namber of bazhs 0.04 0.10 046, 0.04 Number of toilets 0.02 022 0.16,0.04
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Abstract Significant prodictocs of depressed mood (< 0.05) are highlightod in boid Level of education 001 086 —0.08,0.10

Signifoant predictors of depressed mood (p<0,05) ure highlighted in bold

Previous studies have suggested an association between depressed mood and the dietary intake of fish. In all cases, however,
dietary fish intake has been considered at the exclusion of all other aspects of the diet. This analysis investigates associations
between depressed mood and dietary fish intake, while also concurrently investigating intake of a number of other dietary
components. The analysis is conducted on data from 10,602 men from Northem Ircland and France screened for inclusion into the
PRIME cohort study. Depressed mood was assessed using a self-report questionnaire based on the Welsh Pure Depression sub-
scale of the Minnesota Multiphasic Personality Inventory, diet was assessed using a Food Frequency Questionnaire, and limited
demographics were also measured. Using regression, depressed mood s initially inversely associated with dictary fish intake. On H
inclusion of all other dietary variables, the strength of this relationship reduces but remains, and significant associations with a l— -l
number of other foods are also found. On additional inclusion of all demographic variables, the strength of the above relationships
again reduces, and associations with various measures of socio-economic status and education are also significant. These findings

suggest that depressed mood 1s associated with fish intake both directly, and indirectly as part of a diet that is associated with \ —— %
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depression and as part of a lifestyle that is associated with depression. Additional support for these conclusions is also provided in E a
the pattern of associations between depressed mood and diet in the two countries. The relative contributions of fish intake to l'——
depressed mood both directly and indirectly are yet to be determined. However, while diet is not measured and until lifestyle can




CORRESPONDENCE

Fish consumption and
major depression

Sir —-WHO estimates that major
depression is the greatest single cause
of disability worldwide." The annual
prevalence of major depression shows
nearly a 60-fold variation across
countries,’ in a pattern similar to cross-
national diffcrences in mortality from
coronary artery disease, which suggest
that similar dietary risk factors could
be important.

Among healthy volunteers, low
plasma concentrations of an essential
facty acid found in fish,
docosahexaenoic acid, predict low
concentrations of a marker of brain
serotonin tumover, cerebrospinal fluid
5-hydroxyindolacctic acid (CSF 5-
HIAA). The finding that low
concentrations of CSF 5-HIAA are
strongly associated with dcpression
and suicide have been widely
replicated. Since docosahexaenoic acid
is sclectively concentrated in ncural
tissues and important for nervous-
system function, we tested the
hypothesis that a high consumption of
fish could be correlated with a lower
annual prevalence of major depression
(figure).

The cross-national comparisons of
the prevalence of major depression
reported by Weissman and colleagues®
arc among the most rcliable cross-
national data available. The rigorous
methodologies used in these studies—
large sample size (35 000), random
prospective design, repeat sampling

DHAAME LY & |

techniques, multiple community
sampling, and use of a structured
clinical interview with uniform

intcrnationally accepted diagnostic
criteria—create confidence in the
validity and comparability of these
data. The structured interviews were
independently verified as culturally
appropriate for each community. The
core biological symproms that define
major depression were the main factors
used to determine the differences in
prevalence of major depression across
countrics, rather than mood ratings
which are prone to cultural bias. The
economic data on apparent fish
consumption was calculated by fish
catch plus imports minus cxports and
are not as rcliable as data from direct
dietary surveys or tissue analyses, but
do provide a comparable estimatc
across countrics. The data on the
annual prevalence of major depression
reported by the Ministry of Welfare in
Japan mcluded 130 000 individuals,
but did not use structured mstruments
for diagnosis or randomised
population-sampling merthods.
However, cxclusion of these Japanese
data did not significantly affect the
correlation analysis (»=0-77, p<0-03).
The direction and power of the
correlation between apparent fish
consumption and major depression
accords with recent clinical reports of
individuals that higher concentrations
of docosahexaenoic acid in red-blood-
cell membranes (r=—0-80, p<0-01),'
as well as  higher ratos of
eicosapentaenoic acid to arachidonic

S DRV ERK

acid in plasma (r=-0-73, p<0-01),
predict less severe symptoms of
depression.

This correlation between apparent
fish consumption and lower annual
prevalence of major depression docs
not show that fish consumption can
cause differences in the prevalence of
major depression or that cating fish or
fish oils are useful in treatment.
Various cultural, economic, social, and
other factors can confound this simplc
correlational relation.

Joseph R Hibbeln
Outpatient Clinic, National Institute on

Alcohol Abuse and Alcoholism, Rockville,
MD 20852, USA
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Fish consumption and prevalence of major depression

Simple correlational model with Pearson product moment analysis indicates a potentially
substantial interaction between the nearly 60-fold range in annual prevalence rates of major
depression and the over 100-fold range of apparent fish consumption, in a multinational
comparison.
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REVIEW ARTICLE Open Access

Efficacy of omega-3 PUFAs in depression: A
meta-analysis

Yuhua Liao', Bo Xie', Huimin Zhang', Qian He', Lan Guo?, Mehala Subramanieapillai®, Beifang Fan', Ciyong Lu? and
Roger S. Mdntyre®

Abstract

We conducted this meta-analysis of double-blind randomized placebo-controlled trials to estimate the efficacy of
omega-3 polyunsaturated fatty acids (PUFAs), espedially docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA),
in the improvement of depression. We applied a systematic bibliographic search in PubMed and EMBASE for articles
published prior to 20 December 2017. This meta-analysis was performed using RevMan 5.3 and R 34.3, and means and
standard devlations were calculated in fixed- or random-effects models based an the results of the Q-test. A sensitivity
analysis was also conducted to evaluate the stability of the results, and publication bias was evaluated by a funnel plot
and Egger's linear regression analysis. Our search resulted in 180 articles; we analyzed 26 studies, which included 2160
participants. The meta-analysis showed an overall beneficial effect of omega-3 polyunsaturated fatty acids on
depression symptoms (SMD = —0.28, P = 0.004). Compared with placebo, EPA-pure (=100% EPA) and EPA-major
formulations (=60% EPA) demonstrated clinical benefits with an EPA dosage <1g/d (SMD = —050, P = 0003, and
SMD =—1.03, P=003, respectively), whereas DHA-pure and DHA-major farmulations did not exhibit such benefits.
Current evidence supports the finding that omega-3 PUFAs with EPA = 60% at a dosage of <1 g/d would have
beneficial effects on depression. Further studies are warranted to examine supplementation with omega-3 PUFAs for
specific subgroups of subjects with inflammation, severity of depression, and the dose response for both EPA and DHA
supplementation.
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Rogers 2008 106 79 102 99 65 109 45% 0101017, 0.36] o

Roncannei 2011 126 43 22 159 54 22 33%  -066[1.27,-0.06] ———

Shirta 2016 1087 743 15 9 518 16 29% 02910 42,099 o
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Fig. 2 Forest plot: omega-3 PUFAs vs control. There was significant effect of omegs-3 PUFAs therapy for depression compared to placebo using

random effect model. There was also significant evidence of heterogeneity between trigls. Sze of green plot proportional to weight in meta-analysis.

Black lines, show confidence intenvals. SD standard deviation, Std. Mean difference standardized mean difference, V. Random Random (inverse

variance heterogeneity), 0 confidence interval
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Effects of long-chain omega-3 polyunsaturated fatty acids on reducing =

anxiety and/or depression in adults; A systematic review and meta-analysis
of randomised controlled trials
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ARTICLE INFO

ABSTRACT

Keywords:

Anxiety

Depression
Eicosapentaenoic acid
Docosahexaenoic acid
Systematic review
Meta-analysis

The omega-3 polyunsaturated fatty acids (PUFAs) eicosapentaenoic- (EPA), docosahexaenoic- (DHA) and
docosapentaenoic acid (DPAn-3) are promising therapeutic options in redudng the severity of anxious and
depressive symptoms. However, meta-analyses of randomised controlled trials (RCTs) yicld mixed findings. This
systematic review and meta-analysis reviewed the evidence and assessed the efficacy of EPA, DHA and DPAn-3 in
reducing the severity of anxiety and depression with specific consideration to methodological complications
unique to the field e.g.,, dose and ratio of omega-3 PUFAs and placebo composition. Random-effects meta-
analysis of ten RCTs comprising 1426 participants revealed statistically significant reduction in depression
severity with EPA-enriched interventions at proportions > 60% of total EPA — DHA (SMD: -0.36; 95% CI: -0.68,
-0.05; p = 0.02) (I* = 86%) and EPA doscs between > 1 g/day and < 2 g/day (SMD: -0.43; 95% Cl: -0.79, -0.07; p
= 0.02) (1" = 88%); however, EPA doses > 2 g/day were not associated with significant therapeutic effects (SMD:
-0.20; 95% CL -0.48, 0.07; p = 0.14). Only one study reported significant reduction in anxiety severity with 2.1
g/day EPA (85.6% of total EPA + DHA), therefore meta-analysis was not possible. No trials administering DPAn-
3 were identified. Visual examination of the funnel plot revealed asymmetry, suggesting publication bias and
heterogeneity amongst the trials. These results support the therapeutic potential of EPA in depression at pro-
portions > 60% of total EPA | DHA and doses > 1 g/day and < 2 g/day. The observed publication bias and
heterogeneity amongst the trials reflect the need for more high-quality trials in this arca with considertion to the
unique narure of omega-3 PUFAs research, to more fully elucidate the therapeutic potential of EPA, DHA and
DPAn-3.
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Std Maan Niffarance
IV, Random, 95% CI
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45 02 0 02 08
Faveurs omega-3 PUFAS  Favours Piacebe

Fig. 3. Pooled estimate of effect of subgroups of trials administering interventions comprising EPA proportions < 60% of total EPA | DHA and reporting their
findings as mean change from baseline values on measures of depression

Fig. 4. Pooled cstimate of cffect of subgroups of trials administering EPA-cnriched interventions comprising EPA proportions >
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60% of total EPA + DHA and

reporting their findings as mean change from baseline and endpoint mean values on measures of depression. “Frangou et al., (2006) and Kiecolt-Glaser et al., (2012)
comprised two active trearment arms administering 1 g and 2 g EPA, and 1 g and 2.1 g EPA respectively; RevMan 5.4 Calculator was used to combine the respective
arms into a single amm, within their respective trial, to calculate the combined effect of cach trial's active intervention,
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Naturally absorbed lithium may
prevent suicide attempts and
deliberate self-harm while
eicosapentaenoic acid may
prevent deliberate self-harm
and arachidonic acid may be a
risk factor for deliberate
self-harm: The updated different
findings in new analyses

Toshihiko Izumi?, Masayuki Kanehisa?, Takeshi Terao*,
Ippei Shiotsuki?, Masanao Shirahama?, Moriaki Satoh?,
Masaaki Muronaga!, Kentaro Kohno!, Hirofumi Hirakawa?,
Masaki Etoh* and Takehisa Matsukawa3*

Department of Newopsychiatry, Oita University Faculty of Medicine, Oita. Japan, 'P!

Medical Center, Oita Prefectural Hosprtal, Oita, Japan, 'Department of Epiden

Envi al Health, Juntendo University School of Medicine, Tokyo, Japan, * Department of
~ Medicine, Juntendo University School of Medicine, Tokyo, Japan

Background: Since our previous investigation on the effects of trace lithium,
eicosapentaenocic acid (EPA), docosahexaenoic acid (DHA), and arachidonic
acid (AA) on deliberate self-harm and suicide attempts in 2018, to our
knowledge, no replication study has been conducted on this topic.

Subjects and methods: We increased 37 new patients and totally 234 patients
were re-analyzed to further investigate the association of suicide-related
behaviors with levels of trace lithium, EPA, DHA, and AA in a different way
to avoid multicollinearity.

Results: Higher lithium levels were significantly associated with fewer suicide
attempts and deliberate self-harm, higher EPA levels were significantly
associated with fewer deliberate self-harm, and higher AA levels were
significantly associated with more deliberate self-harm.

Discussion: Although the sample size was only slightly larger than
the previous study, the present results were clearly different from the
previous ones due to the use of different statistical analyses to avoid
multicollinearity.

(Izumi et al, Frontiers Psychiatry, 2022)
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FIGURE 1
Scattergram of log-transformed lithium levels in the conirol, deliberate self-harm, and suicide-attempt groups.
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FIGURE 2

Scattergram of log-transformed EPA levels in the control, deliberate self-harm, and suicide-attempt groups.
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FIGURE 3

Scattergram of log-transformed DHA levels in the control, deliberate self-harm, and suicide -attempt groups.
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FIGURE 4

Scattergram of log-transformed AA levels in the control, deliberate self-harm, and suicide-attempt groups
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