Role of omega-3 fatty acids as a treatment for
depression in the perinatal period
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Objectives: To consider the possible rationale and utility of omega-3 fatty acids as a
treatment for depression in the perinatal period.

Method: A review of published and unpublished research was undertaken, using electronic
databases, conferences proceedings and expert informants.

Results: Relevant bodies of evidence include an epidemiological link between low fish
intake and depression. Laboratory studies show correlations between low omega-3 fatty acid
levels and depression, as well as reduced levels of omega-3 in non-depressed women during
the perinatal period. Treatment studies using omega-3 in patients with mood disorders further
support an omega-3 contribution, as do neuroscientific theories. Research into omega-3 and
infant development also highlights potential effects of depletion in the perinatal period and
supports infant safety and benefits of supplementation.

Conclusions: There is a relative lack of knowledge about the safety of standard antidepres-
sants in the perinatal period. There is a clear need for more research into alternative
treatments, such as omega-3 fatty acids, in the management of depression in the perinatal
period.
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Omega-3 fatty acids have been promoted in the lay
press for treatment of various medical disorders. There is
increasing research evidence indicating their possible
value in the treatment of mood disorders, including
depression in the perinatal period.

Evidence supporting this theory include, first, an
epidemiological link between fish intake and depressive
mood states, including postnatal depression. Second,
laboratory studies show correlations between low omega-
3 fatty acid blood levels and depression, and also depletion
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of omega-3 during the perinatal period in non-depressed
women. Third, there are a number of intervention studies
showing the benefit of omega-3 for the treatment of
mood disorders.

What is omega-3?

Omega-3 is a polyunsaturated fatty acid (PUFA), as is
omega-6, both of which are essential fatty acids. Dietary
intake is therefore our only access to PUFAs and unlike
saturated fats, PUFAs have been associated with many
health benefits. They are divided into the linoleic acid
and alpha-linoleic acid series. Linoleic acid is found in
vegetable and seed oils (very abundant in the Western
diet), while alpha-linolenic acid is found in flaxseed oil,
canola oil and walnuts. These are substrates from which
higher omega-3 and omega-6 PUFAs are synthesized,
such as: eicosapentaenoic acid (EPA), docosahexaenoic
acid (DHA) and arachidonic acid (AA) [1]. However,
oily fish are a primary source of omega-3 long-chain
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PUFAs, such as DHA and EPA, and are most abundant
in swordfish, salmon, perch and tuna. Direct intake of
DHA and EPA via fish oil is important since the human
enzyme pathway required to metabolize these long-chain
PUFAs from alpha-linoleic acid is relatively inefficient.
This relates to the lack of evolutionary adaptation of
these enzymes needed to cope with environmental changes
to our diet [2]. Breast milk also provides a direct source
of DHA for the infant [3] and the amount of DHA
available from that source depends on the maternal diet.
The median DHA intake of Australians is 15 mg/day.
Australian women have low blood DHA levels com-
pared with women from high fish-eating nations, such
as Japan, Korea and Norway, where dietary intakes are
approximately 1000 mg/day [4].

Since omega-6 dietary intake is high and omega-3
intake low, the ratio of omega-6 to omega-3 in Western
diets is currently very high compared to the past. Man
has evolved on a diet with an omega-6 : 3 ratio of 1 : 1
whereas today this ratio is greater than 10 : 1 [2,5,6]. As
omega-6 fatty acids become more prevalent in the diet,
membrane levels of the omega-3 fatty acids are reduced
and production of long-chain PUFAs, such as DHA and
EPA (from short-chain PUFAs such as alpha-linolenic
acid), decrease, due to competition for the same meta-
bolic enzymes. In general, it is suggested that benefits
from omega-3 fatty acids are based on an appropriate
balance between omega-3 and omega-6 fatty acids [5].

Evidence for the role of omega-3 in depression

There are several lines of evidence suggesting that
omega-3 fatty acids may have an important role to play
in the treatment of depression, especially during the
perinatal period.

Epidemiological evidence

Epidemiological data suggest that societies consuming
large amounts of fish and omega-3 fatty acids have
lower rates of major depression. In cross-national collab-
orative studies, North American and European popula-
tions showed much higher rates of depression than
Taiwanese populations (10-fold higher) [7]. Hong Kong
[8], Chinese regions [9] and Japan [10,11] also have
much higher fish consumption rates and lower rates of
depression than Western countries. These studies used
culturally specific, well-verified rating scales. Cultural
factors are thought to be significant confounders [12],
but do not completely explain such findings.

Particularly relating to the perinatal period, cross-
national analyses have demonstrated that lower concen-
trations of omega-3 fats in the mother’s milk (mainly

DHA), as well as lower natural rates of seafood con-
sumption, are robustly correlated with high rates of post-
natal depression (correlations in the order of 0.8) [13].
The preferential diversion of omega-3 fats to the baby
during gestation and breast-feeding makes women more
vulnerable to depression at this stage of life.

Other supporting evidence for this dietary hypothesis
includes the suggestion that low plasma concentrations
of DHA predict low concentrations of cerebrospinal
fluid 5-hydroxyindolacetic acid (5-HIAA) [13]. Low
concentrations of 5-HIAA, the main metabolite of sero-
tonin, have been widely reported to be associated with
depression and suicide. A large Finnish cross-sectional
study [14] and a large cohort of Japanese subjects,
followed for 17 years [15], have both found a decrease
in depression and risk of suicide among subjects with
higher rates of fish consumption.

Studies of omega-3 levels

Fatty acid analysis can be undertaken by thin layer
chromatography to give levels of omega-3 in the plasma
and red blood cells, as well as in breast milk. Studies
have reported a reduced level of omega-3 fatty acids
[1,16] and an increase in the omega-6/omega-3 ratio in
depressed patients [6]. They were all case-controlled
studies, and despite small numbers, results were sig-
nificant.

Blood levels of DHA and other fatty acids have been
shown to be depleted during the perinatal period, par-
ticularly by the third trimester, and with significant
depletion during lactation and the postnatal period
[17-19]. Depletion appears independent of breastfeeding
[20]. Metabolic and postmortem studies indicate that the
fetus accumulates an average of 67 mg of DHA per day
during the third trimester which exceeds the intake of
many Australian women [20].

The Avon Longitudinal Study of Pregnancy and
Childhood (ALSPAC) provides important data relating
to omega-3. The relationship between postnatal depres-
sion and dietary DHA highlighted a reduction in the
prevalence of depressive symptoms with increasing
omega-3 long-chain PUFA intake. The result remained
highly significant after adjustment for social and peri-
natal variables [21]. In another smaller study, where
women had also been part of the Adelaide Mothers’ and
Babies’ Iron Trial, analysis indicated that a 1% higher
plasma DHA status was associated with a 59% reduction
in the likelihood of reporting depressive symptoms in the
postnatal period [22].

Omega-3 supplementation studies have been con-
ducted in non-depressed women. Studies report that neo-
natal PUFA levels are increased via maternal dietary
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supplementation with fish oils [19,23]. A study of mater-
nal omega-3 supplementation in the postnatal period has
also shown a strong, specific and dose-dependent effect
on the breast milk and maternal plasma DHA levels
[24,25].

In view of the above studies it has been hypothesized
that, if low omega-3 levels correlate with depression,
this may be one explanation as to why the perinatal
period is a time of increased vulnerability to depression,
since women generally become depleted of omega-3 at
this time.

Intervention studies

There are several studies of omega-3 in the treatment
of depression. In one small study 2 g/day of EPA was
added to maintenance medication in patients with recur-
rent unipolar depressive disorder and who had not
responded to an adequate trial of an antidepressant.
Results showed highly significant benefits of omega-3
compared to placebo by 3 weeks of treatment [26]. The
authors queried whether omega-3 treatment augments
standard antidepressant action in a manner similar to
lithium or has independent antidepressant properties of
its own.

A similar placebo-controlled treatment study, using
omega-3 fatty acids in addition to antidepressant treat-
ment in patients with ongoing depression (despite ade-
quate antidepressant treatment), demonstrated a significant
benefit with 1 g EPA, but not for doses of 2 g and 4 g.
The authors suggested that this finding could be
explained by low participant numbers. DHA was not
used in the treatment (but is a metabolite of EPA) and the
subjects were of both genders [27].

Another placebo-controlled trial involved treating
patients with ongoing major depression with 4.4 g EPA
and 2.2 g DHA per day. Treatment was adjunctive to
usual antidepressant medication and there were signifi-
cant reductions in depression rating scale scores after
6 weeks of omega-3 treatment [28].

A double blind, placebo-controlled treatment study has
been conducted using 2 g/day of DHA as monotherapy
for the treatment of depression over 6 weeks but the
results were not statistically significant [29]. Limitations
of the study included the fish aftertaste problem, use
of a pure DHA product (when perhaps a combination of
DHA and EPA is needed), and problems with the length
of the study and dose of DHA.

In terms of perinatal studies, a randomised double
blind trial [30] has examined the effect of maternal DHA
supplementation on the emergence of postnatal depres-
sion and plasma phospholipid levels. Breast-feeding
mothers received either DHA or placebo for 4 months.

The results showed increased plasma phospholipid
levels of DHA with supplementation of DHA, as com-
pared to placebo. There was no difference within the
groups on either self-rating or clinician-rated measures
of depression. It should be noted that women in this
study were not depressed at recruitment and the aim of
the study was to assess whether DHA supplementation
prevented women from becoming depressed postnatally.
Much larger numbers would have been needed to show
a significant result in such a preventative study. The dose
of DHA was also lower than in other studies.

A small open label trial (Marlene P. Freeman: personal
communication, 2004) followed 12 pregnant women
with major depression who received a combination of
EPA and DHA as monotherapy. Subjects averaged reduc-
tions of around 40% on the Edinburgh Postnatal Depres-
sion Scale and on the Hamilton Depression Rating Scale.

There are no randomised controlled studies in the
literature assessing the efficacy of omega-3 as a treat-
ment for depression in the perinatal period.

Neuroscientific theories

Several neuroscientific theories relating to omega-3
and depression will now be outlined.

First, there is an abundance of the omega-3 long-chain
PUFA, DHA, in the non-myelin cell membranes of the
central nervous system [20]. The particularly high con-
centrations of DHA in synaptic membranes indicate a
critical role in synaptic transmission [31] and membrane
fluidity.

Phospholipids (which have fatty acids in their struc-
ture) cause membrane fluidity alterations depending on
the ratio of different fats present and their chemical
positioning. Membrane fluidity affects the function of
enzymes (e.g. adenylate cyclase) and ion channels (e.g.
calcium, sodium and potassium channels), and has signal
transduction effects via mechanisms involving G-proteins
[32]. These effects lead to changes in receptor numbers
and functioning as well as alterations to neurotransmitter
levels (e.g. serotonin), resulting in neurotransmission
effects [16]. Therefore, for normal neuronal function to
occur, the right balance of fatty acids must be present
and this is largely environmentally determined [31].
Animal studies also support omega-3 involvement in
receptor function, neurotransmitter levels (particularly
dopamine), and monoamine metabolism related to depres-
sion [12,33].

An associated theory relates to the immune and
inflammatory systems and the well known association
between depression and the acute-phase immunological
response, demonstrated by alterations in certain eico-
sanoid and cytokine blood levels in depressed patients.
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EPA is the PUFA that affects the function of eicosanoids
(e.g. prostaglandins, leukotrienes and thromboxanes) and
cytokines (e.g. interleukins). This occurs because the
enzymes used for metabolism of short-chain omega-3
and omega-6 fatty acids to form long-chain EPA
(omega-3) and AA (omega-6) are the same. AA is a
precursor for eicosanoids and therefore if EPA is
increased, AA decreases and eicosanoid formation is
affected. Prostaglandin E2 and Thromboxane B2, which
are known to play a role in depression and antidepressant
treatment, are involved in this process. Eicosanoids have
been linked to neurotransmission and have second mes-
senger effects. Proinflammatory cytokines, which are
increased in depression, are similarly affected by the
ratio of omega-3 to omega-6 fatty acids [1,34,35].

Research suggests that depression may inhibit neuro-
genesis in the hippocampus [36] and promoting nerve
growth factors (e.g. brain-derived neurotrophic factor)
can improve depression [37]. Research has also shown
that omega-3 fatty acids (particularly DHA) can have an
effect on this process [38].

Another theory relates to gene expression. EPA, DHA
and eicosanoids directly activate receptors in the DNA.
Depletion of PUFAs in early life (e.g. in utero and
neonatally) may affect expression of certain genes which
play arole in synaptic plasticity [39]. This depletion may
predispose to diseases associated with DHA and EPA
depletion later in life (e.g. Alzheimer’s disease, depres-
sion and cardiac disease). This theory suggests that early
detection and treatment of omega-3 depletion is crucial.

Omega-3 infant research

As well as research into mood disorders, other impor-
tant research into omega-3 in the perinatal period relates
to infant development.

Neurodevelopment

PUFAs such as DHA are major structural components
of neural membranes and are involved in neurological
development, cognitive function, learning and behaviour
[18]. Some randomised controlled trials in newborns
have suggested improved cognitive development with
omega-3 supplementation [40] and also possible effects
on IQ and neurological abnormalities later in childhood
[41-44]. These studies showed superior neurodevelop-
ment for breast-fed infants (DHA being abundant in
breast milk) compared to formula-fed infants and that
formula fortified with omega-3 is superior to classic
infant formula. Although these are important trials, there
is still much controversy in this area. A systematic
review of 21 randomised controlled trials comparing the

effects of breast milk and formula feeding on neuro-
developmental parameters in term and preterm infants
has been reported [45]. It suggested that the beneficial
effects of breast-feeding and PUFA supplementation
of formula are more prominent for preterm than term
infants. The authors concluded that there were few safety
concerns regarding PUFA supplementation of formula
but medium and long-term effects are still inconclusive.

Infant formulae have not traditionally contained DHA,
since their fat is derived from vegetable oils, which do
not contain long-chain PUFAs. In light of the emerging
literature looking at fortifying infant formulas, several
authorities (including the Food and Drugs Administra-
tion, Therapeutic Goods Administration and the World
Health Organization) are already recommending that
infant formulae be fortified with DHA [46,47].

Safety

As highlighted above, studies are reassuring in terms
of the safety of omega-3 use in the perinatal period.
There have also been animal safety studies indicating
that omega-3 fats have no adverse effects on the fetus
and infant [46,47].

Obstetric studies are also reassuring regarding safety.
In addition, they indicate other obstetric advantages with
omega-3 supplementation, including longer gestational
times, reduced rate of premature labour and greater birth
weight [48]. Studies have also shown no increase in
gestational diabetes, pre-eclampsia or bleeding times
[49].

It is therefore suggested that the use of omega-3
supplementation in the perinatal period has benefits
not only for maternal depression but also for the fetus
and newborn.

It should be noted that it may be safer for a pregnant
woman to increase her omega-3 intake via a supplement
rather than by increasing her fish intake as methly-
mercury and other contaminants are present in fish
from certain areas of the world. There is debate about
the damaging effects on fetal neurodevelopment, but
placental transfer of these contaminants does occur [44].
Quality controlled omega-3 supplements may be a safer
option.

Importance of treating depression in the
perinatal period

Women’s mental health in the perinatal period is an
important public health issue [50], with around 13% of
women expected to suffer from depression in the post-
natal period and similar numbers in pregnancy [51]. The
impact on the mother, infant and family of prolonged
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and untreated depression is well documented, with
increased rates of chronic depression and impaired
socio-occupational functioning in the mother [52,53].
Maternal depression is associated with less secure attach-
ment in the infant [53,54] and an increased risk of mental
health problems in adolescence [55]. There are develop-
mental effects on the infant, involving subtle cognitive
and behavioural impairments [54], when assessed in the
early primary school years [56].

Appropriate interventions are therefore needed for the
early detection and treatment of depression at this time
of life [50].

Are we satisfied with existing antidepressant
treatments for this population group?

Pharmacological treatment for depression is often
required and beneficial in the perinatal period [57].
However, many women with depression will refuse
medication due to concerns about exposing their infant
to psychotropic drugs, either through placental transfer
in pregnancy, or through breast milk. Placental transfer
of selective serotonin reuptake inhibitors (SSRIs) is
confirmed by sampling of umbilical cord blood; trans-
fer of fluoxetine is up to 70% through the placenta
compared to 5% transfer via breast milk to the newborn
[58].

Research data on the safety of antidepressant use
during pregnancy and lactation is limited by research
methodology [59]. However, we now have a few con-
trolled but non-randomised studies with respect to SSRIs
and tricyclic antidepressants (TCAs). They have not
identified any increased risk of major structural anoma-
lies with first trimester exposure [59,60]. Toxicity and
withdrawal in the newborn however, may be more
prevalent than previously thought [60-62].

Longer term neurodevelopmental studies are limited.
A well controlled study of 60 children exposed to flu-
oxetine in utero showed no increase in neurobehavioural
deficits or developmental delays at the age of 5-6 years
[63].

In the lactation period, studies involving small subject
numbers suggest that SSRIs are likely to be safe [64].
However, occasional cases of toxicity in the infant have
been reported with fluoxetine, sertraline and paroxetine,
characterized by irritability, sleep disturbances and feeding
difficulties [58].

While antidepressant use in the perinatal period is not
associated with increased rates of teratogenicity, data
examining the potential for toxicity and withdrawal in
the short term remain sparse, as do longer-term neuro-
behavioural data.

Omega-3 research is needed

Given the many issues outlined above, there is a press-
ing need not only for more research into antidepressants
treatments in the perinatal period, but also for alternate
treatments such as omega-3 fatty acids.

The stigma of taking an antidepressant and concerns
regarding safety are likely to affect a woman’s decision
to take such medication. Natural remedies have greater
patient acceptability and mothers appear more confident
about the safety of omega-3 treatment during pregnancy
and breast feeding. In addition, the advantages of
omega-3 supplementation on infant neurodevelopment
are appealing to mothers. The role of omega-3 in the
treatment of mental illness is currently being promoted
in the lay press as well as the psychiatric community;
therefore further research is necessary to establish
whether such benefits can be demonstrated.
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