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Omega-3 fatty acids are essential fatty acids that must be consumed in the
diet. Adequate consumption of omega-3 fatty acids is vitally important
during pregnancy as they are critical building blocks of fetal brain and retina.
Omega-3 fatty acids may also play a role in determining the length of
gestation and in preventing perinatal depression. The most biologically active
forms of omega-3 fatty acids are docosahexaenoic acid and eicosapentaenoic
acid, which are primarily derived from marine sources such as seafood and
algae. Recent surveys, however, indicate that pregnant women in the United
States and in other countries eat little fish and therefore do not consume
enough omega-3 fatty acids, primarily due to concern about the adverse
effects of mercury and other contaminants on the developing fetus. This
review discusses the benefits of omega-3 fatty acid consumption during
pregnancy and provides guidelines for obstetricians advising patients.
[Rev Obstet Gynecol. 2010;3(4):163-171 doi: 10.3909/riog0137]
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ish and other seafood contain long-chain omega-3 polyunsaturated fatty
acids (PUFA), which are essential nutrients. The most biologically active
omega-3 fatty acids are eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA). Both have been shown to have multiple beneficial effects, including
improving childhood development when ingested during pregnancy.1 Fetal brain
growth accelerates during the second half of pregnancy, and the rate of growth
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remains high during the first year of
life with continued growth for the
next several years. It is likely that,
during pregnancy, omega-3 requirements increase over normal to support fetal growth, particularly of the
brain and eyes. Animal studies have
demonstrated that deprivation of
omega-3 fatty acids during pregnancy is associated with visual and
behavioral deficits that cannot be reversed with postnatal supplementation.2 For these reasons, it is important for omega-3 fatty acids to be
supplied to the fetus in adequate
amounts throughout pregnancy.1 To
optimize pregnancy outcomes and
fetal health, consensus guidelines
have recommended that pregnant
women consume at least 200 mg of
DHA per day.3 A woman can achieve
this threshold by consuming 1 to 2
servings of seafood per week, dietary
intake that is consistent with the current US Food and Drug Administration (FDA) and Environmental Protection Agency (EPA) advisory.4
Seafood can also contain organic
mercury and other harmful toxins
(eg,
polychlorinated
biphenyls
[PCBs]), which could be harmful to
the growing fetus. For this reason,
the FDA/EPA recommends limiting
fish consumption to 2 servings
(approximately 340 g or 12 oz of
seafood) per week.4 Recent surveys

some women indicated that a physician’s advice played a key role in
their decision whether to eat fish during pregnancy.6 This leaves the obstetrician with the role of counseling
patients on the appropriate amount
of seafood intake during pregnancy
to maximize benefits and minimize
risk. This review provides the obstetrician and health care provider with
the proper information to advise
patients on how to consume an adequate amount of omega-3 fatty acids
during pregnancy.

What Are Omega-3 Fatty Acids?
Essential fatty acids are lipids that
cannot be synthesized within the
body and must be ingested through
the diet or from supplements.7 Two
families of essential fatty acids,
omega-3 and omega-6, are required
for physiologic functions including
oxygen transport, energy storage, cell
membrane function, and regulation of
inflammation and cell proliferation.
Humans can synthesize many other
fatty acids, such as saturated and
monounsaturated fatty acids, but are
incapable of making fats with the first
double bond at the omega-3 and
omega-6 position. These polyunsaturated fatty acids are required for normal growth and maturation of many
organ systems, most importantly the
brain and eye.8

Recent surveys have demonstrated that, despite the FDA/EPA advisory indicating that up to 2 servings of fish is safe in pregnancy, many pregnant
women consume little to no fish, thereby potentially depriving the fetus of
necessary nutrients.
have demonstrated that, despite the
FDA/EPA advisory indicating that
up to 2 servings of fish is safe in
pregnancy, many pregnant women
consume little to no fish, thereby
potentially depriving the fetus of
necessary nutrients.5,6 Furthermore,
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The parent fatty acid for omega-3s
is -linolenic (ALA) acid and for
omega-6s the parent fatty acid is
linoleic acid (LA). LA is converted to
the biologically active omega-6 fatty
acid, arachidonic acid (AA), which is
involved in cell-signaling pathways
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and functions as a precursor for
proinflammatory eicosanoids. ALA is
converted to the biologically active
omega-3 fatty acid, EPA, which, in
turn, is converted to the omega-3
fatty acid, DHA. DHA is the critical
component of cell membranes in the
brain and retina, where it is involved
in visual and neural function as well
as neurotransmitter metabolism.8 The
accumulation of DHA begins in utero
and is derived predominantly through
placental transfer. Ultimately, fetal
DHA concentrations are determined
by maternal diet as the human body is
not efficient at converting ALA to
DHA.
Diets that are balanced in both
omega-6 and omega-3 may be less
inflammatory and immunosuppressive.9 Unfortunately, the American
diet is lopsided with too many
omega-6s and too few omega-3s,
which may lead to a proinflammatory
milieu. This may increase the risk of
chronic diseases such as cardiovascular disease, type 2 diabetes, and
osteoarthritis.9

Dietary Recommendations for
Omega-3 Fatty Acids
Optimal fetal neurodevelopment is
dependent on many essential nutrients, including DHA and EPA, which
can only be obtained from dietary
sources.3 The richest sources of these
omega-3 fatty acids are marine
sources, such as seafood and fish
oil supplements.10 Other sources of
omega-3 fatty acids such as flax seed
oil and vegetable oils, however, contain ALA that needs to be converted
to longer-chain EPA and DHA to
become biologically useful.
In 2004, the FDA advised all pregnant women to limit seafood consumption to 340 g (2 6-oz servings)
per week to limit fetal exposure to
trace amounts of neurotoxins.4 This
recommendation was later adopted by
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the American College of Obstetricians
and Gynecologists (ACOG).11 This
amount of fish would provide approximately 200 mg of DHA per
day.12 Alternate sources of DHA include fish oil capsules, which provide
variable amounts of DHA (ranging
from 150-1200 mg/d), and are low in
contaminants such as mercury. Many
prenatal vitamins contain up to 200
to 300 mg of DHA. DHA-enriched
eggs are another source of omega-3
fatty acids and may contain up to
150 mg of DHA per egg.

Mercury Toxicity
Mercury is a reactive heavy metal
emitted from both natural and human
sources. It comes most commonly
from waste incineration and coal
burning.13,14 Mercury cycles from
rainwater into lakes and oceans
where it is converted into organic
methylmercury. Although inorganic
mercury is poorly absorbed and does
not readily cross tissue barriers,
methylmercury is a known neurotoxin and accumulates in aquatic
food chains with levels depending on
the predatory nature and lifespan of
the species. Larger, longer-living

predators—swordfish, king mackerel,
shark, and tilefish—have higher tissue
concentrations than smaller, shortlived species (eg, salmon, pollock).
Thus, pregnant women are advised to
avoid consumption of these higher
mercury-containing fish (Table 1).
Both ACOG and the FDA/EPA recommend consuming 2 servings of fish
and seafood a week, as long as they
have low mercury content.4,11 This
amount does not appear to pose a
toxic risk to the mother or fetus.

Because methylmercury crosses the placenta, most data suggest that—similar
to data on other heavy metals such as lead—fetal exposure correlates directly
with maternal ingestion.
Because methylmercury crosses the
placenta, most data suggest that—
similar to data on other heavy metals
such as lead—fetal exposure correlates
directly with maternal ingestion. A
positive correlation between maternal
seafood consumption and neurotoxicity in exposed fetuses was first noted in
women exposed to the industrially polluted Minimata Bay in Japan in the
1950s.13 As a result, public health

Table 1
Fish Consumption During Pregnancy
Fish to Consume*

Fish to Avoid

Shrimp

Shark

Salmon

Swordfish

Pollock

King mackerel

Catfish

Tile fish

Scallops
Sardines

agencies set a daily dose of methylmercury of 0.1 µg per kilogram of body
weight per day as a justifiable level for
the protection of the unborn fetus.15
More recently, 329 pregnant
women who lived within 2 miles of
the World Trade Center (WTC) site
during the time of the collapse were
identified and followed throughout
their pregnancies.16 It was known that
there was an increase in the release
of heavy metals, including mercury,
into the surrounding environment.

Use caution for fish caught in local rivers and streams
that may have high mercury content; check with local
authorities before consuming fish from these waters.

Light tuna
*Have less than 0.05 ppb of mercury per 6-oz serving, except light tuna, which has  0.12 g/g.15
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Hospital staff collected maternal and
cord blood at delivery. Women and
infants were interviewed at 6-month
intervals for 4 years after birth. Mercury blood levels were significantly
higher in women who ate fish/
seafood during pregnancy in addition to WTC exposure (P  .001).
Mental and psychomotor developmental evaluations and cord mercury
levels were significantly negatively
associated with the 36- and 48month IQ scores. No child with a
cord mercury level higher than
13 g/L had a full IQ score greater
than 100.16
The association between methylmercury exposure in utero and adverse developmental outcome has not
been consistently reproduced. In
2006, a longitudinal analysis was
made in 740 children born to mothers in the Republic of the Seychelles.17 The investigators compared
the effect of prenatal methylmercury
exposure obtained from maternal
hair analysis and the IQ of the child.
The average mercury in the hair samples was 6.8 ppm. No association was
found between levels of prenatal exposure and child IQ on repeated test
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scores at different time points up to
age 9 years.
Nonetheless, the preponderance of
data indicates that methylmercury is
a neurotoxin to which the developing
fetal brain is particularly sensitive.

recognition memory and higher
scores of verbal intelligence.18
Another group of investigators
compared developmental outcomes in
newborns from almost 9000 mothers
consuming different amounts of fish

The preponderance of data suggests that omega-3 fatty acid intake during
pregnancy is important for fetal brain development and the child’s subsequent neurodevelopment, and that omega-3 fatty acid deprivation during
pregnancy is associated with impaired developmental and behavior scores.
Pregnant women can limit the effects
of contaminants on their fetus by limiting fish intake to 2 servings per
week and by avoiding larger predatory fish that tend to be higher in
mercury concentration.

Omega-3 Fatty Acids: Effect on
the Fetus and Pregnancy
Numerous benefits have been associated with omega-3 fatty acid consumption during pregnancy and the
postpartum period, whether it is consumed in the diet with seafood or via
supplements such as fish oil.
Fetal/Neonatal Development
Data derived from observational studies have found that omega-3 fatty
acid consumption during pregnancy
either in the diet or via supplements is
associated with improved neurodevelopmental outcomes in the child.18-21
Investigators have used a variety of
tests, such as general developmental
milestones, problem solving, and language development, to assess neurodevelopmental outcomes among
infants whose mothers were supplemented with fish oil compared with
those who were not. A 2004 study
by Oken and colleagues found that
higher maternal fish consumption during pregnancy resulted in
higher novelty preference on visual
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and seafood. This observational cohort study—Avon Longitudinal Study
of Parents and Children (ALSPAC)19—
invited women to complete seafood
consumption surveys and answer
questions about the development and
behavior of their children at ages 6,
18, 30, 42, and 81 months. Subjects
were grouped according to their
seafood intake: none, 1 to 340 g per
week, and more than 340 g per week.
Mothers who ate more than 340 g per
week of seafood had children with no
worse outcomes than children born to
women who ate less than that amount
of seafood. Children born to mothers
who reported no seafood intake had
the greatest risk of adverse or suboptimal outcomes, defined as testing in
the lowest quartile for verbal and
performance IQ at age 8 years,
behavioral problems at age 7 years,
and poor scores on early development
tests evaluating fine motor skills, social skills, and communication skills.
For those women who did consume
seafood during pregnancy, the higher
the maternal seafood intake was, the
less likely the child was to have these
suboptimal outcomes.19
Data from randomized, controlled
trials have generally supported these
findings. Similar results were seen in
a randomized, double-blind study
conducted in women who were supplemented with either cod liver oil or
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placebo during pregnancy and lactation.20 The children born to the mothers supplemented with cod liver oil
had a 4% point advantage in scores
on the Kaufman Assessment Battery
for Children (K-ABC). A more recent
randomized, controlled trial that followed infants up to age 18 months,
however, found no difference in cognitive and language scores between
offspring of women supplemented
with fish oil during pregnancy and
those who received placebo.21
Omega-3 fatty acids seem to be
important during lactation as well. Lactating women who received 200 mg of
DHA per day for 4 months had infants
who performed significantly better on
the Bayley Psychomotor Development
Index after 30 months compared with
women who received a vegetable oil
supplement.1 Also, fish oil supplementation taken during pregnancy and
lactation resulted in a decreased risk of
infant allergies.22 Women with allergies
or those with a spouse or a child with
allergies were randomized to 2.7 g
omega-3 fatty acids or a placebo starting at the 25th week of pregnancy up
until 3 to 4 months of lactation. During
the first 12 months, babies born from
mothers in the omega-3 group had
decreased risk of developing food allergies and IgE-associated eczema.
A more recent area of investigation
has been the effect of omega-3 fatty
acids on the prevention and management of neonatal hypoxic ischemic
brain injury. A number of studies
using animal models have shown that
both pretreatment with DHA and
treatment with DHA reduce the degree of functional deficits after an
hypoxic ischemic injury.23-25 Because
hypoxic ischemic injury complicates
2 to 9 births per thousand and may be
responsible for up to 14% of all cases
of cerebral palsy,26-28 these studies
and future investigation in this area
may have important implications in
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preventing the long-term effects of
hypoxic ischemic encephalopathy.
The preponderance of data suggests
that omega-3 fatty acid intake during
pregnancy is important for fetal brain
development and the child’s subsequent neurodevelopment, and that
omega-3 fatty acid deprivation during pregnancy is associated with impaired developmental and behavior
scores.
Preterm Birth
Preterm birth remains the leading
cause of neonatal morbidity and mortality in the United States, with the
pathophysiology largely unknown.
Modifiable risk factors such as maternal diet remain an area of research.
A high ratio of omega-6 to omega-3
fatty acids will result in increased
proinflammatory eicosanoid production (ie, prostaglandin E2 [PGE2] and
prostaglandin F2 [PGF2]). These
metabolites have been associated with
the initiation of labor and preterm

labor. Including more EPA in the diet
may lead to a reduction in the
production of proinflammatory
eicosanoids and increased production
of prostacyclin (PGI2), which may
promote myometrial relaxation.
Omega-3 fatty acids downregulate the
production of prostaglandins PGE2
and PGF2, and may thereby inhibit
the parturition process.29,30
The hypothesis that dietary supplementation of omega-3 fatty acids
could prevent preterm birth origi-

Islands are higher than those in 33
other countries.31
A number of randomized, controlled trials have attempted to validate these findings, but with variable
results. Four randomized, controlled
trials have demonstrated either a reduction in the rate of preterm birth or
an increase in the average length of
gestation in either primary or secondary analysis (Table 2):
• In one trial, 533 women were randomized to receive either capsules

The hypothesis that dietary supplementation of omega-3 fatty acids could
prevent preterm birth originated from studies conducted in the Faroe Islands.
nated from studies conducted in the
Faroe Islands.31 Compared with the
diet in Denmark, the population of
the Faroe Islands has a higher intake
of marine foods, and babies born to
these women have higher birth
weights (about 200 g) at term. In fact,
birth weights of babies from the Faroe

of fish oil, olive oil, or no oil from
30 weeks of gestation until delivery.32 Compared with women receiving the other 2 treatments,
those who received fish oil had a
significantly longer gestational
length by approximately 4 days
(279.4 vs 283.3 days; P  .006).

Table 2
Omega-3 Fatty Acid Supplementation Versus Placebo and Gestational Age at Delivery:
Studies Demonstrating Pregnancy Prolongation
No. of
Patients

Study
32

Olsen SF et al

Olsen SF et al33

Intervention

Outcome

533

Fish oil vs olive oil vs placebo
30 weeks until delivery

Fish oil prolonged gestation (283.3 vs 279.4 days;
P  .006)

232

Fish oil vs olive oil from
20 weeks until delivery

Fish oil decreased risk of recurrent PTB, 33% to
21% (OR 0.54; P  .05)
Fish oil increased post-term pregnancy rate
(RR 2.5; P  .01)

Smuts CM et al34

350

DHA-enriched eggs vs standard eggs
from 24-28 weeks until delivery

DHA enriched eggs prolonged gestation (276.5
vs 270.5 days; P  .009)

Makrides M et al21

2399

Fish oil vs vegetable oil from
19 weeks until delivery

Lower risk of PTB  34 weeks 1.09% vs 2.25%
(RR 0.49; 95% CI, 0.25-0.94); higher risk of
post-term pregnancy, 17.6% vs 13.7% (adjusted
RR, 1.28; 95% CI, 1.06-1.54) (both secondary
outcomes)

CI, confidence interval; DHA, docosahexanoic acid; OR, odds ratio; PTB, preterm birth; RR, relative risk.
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• In one of the most compelling trials,
the Fish Oil Trials in Pregnancy
(FOTIP) study from Europe,33 232
women with a history of a prior
preterm birth were randomized to
fish oil or olive oil capsules from
20 weeks of gestation to delivery.
Fish oil reduced the risk of recurrent
preterm birth from 33% to 21% (odds
ratio [OR], 0.54; 95% confidence
interval [CI], 0.30-0.98; P  .05). Interestingly, this trial also found an
increased rate of post-term pregnancies in the group supplemented with
fish oil with a relative risk (RR) of 2.5
(95% CI, 1.2-4.97; P  .01).
• In a trial in the United States, pregnant women were randomly assigned to consume DHA-enriched
eggs or standard eggs starting at 24
to 28 weeks of gestation to delivery.34 The initial analysis did not
find a statistical difference in mean
gestational age at delivery between
groups (271.6 vs 274.1 days, respectively). However, when the data
were adjusted for confounders such
as maternal body mass index at
enrollment and number of prior
pregnancies, there was a 6-day
increase in gestational age at delivery (from 270.5 to 276.5 days; P 
.009). This study was particularly

interesting because it demonstrated
that even small amounts of omega-3
fatty acids (up to 284 mg/d) could
be of benefit during pregnancy.
• A recent randomized, controlled
trial powered to evaluate the effect
of DHA supplementation during
pregnancy on maternal depression
and child neurodevelopment randomized pregnant women to fish oil
or vegetable oil capsules from
19 weeks of gestation to delivery.21
Although there was no difference
between the groups in depressive
symptoms or neurodevelopmental
outcome, the group that received
fish oil had a significantly lower
risk of preterm birth  34 weeks of
gestation in secondary analysis:
1.09% versus 2.25% (adjusted RR,
0.49; 95% CI, 0.25-0.94). This trial
also found that fish oil supplementation was associated with an increased rate of postterm births:
17.6% versus 13.7% (adjusted RR,
1.28; 95% CI, 1.06-1.54).
On the other hand, an equal number of trials have found no impact of
fish oil or omega-3 fatty acid supplementation on the rate of preterm birth
or length of gestation (Table 3):
• Primigravid Mexican women (n 
1094) supplemented with 400 mg of

DHA from 18 weeks until delivery
did not have longer gestations or a
reduced risk of preterm birth compared with placebo.35 However,
women supplemented with DHA delivered babies who weighed more
and had larger head circumferences.
Prepregnancy DHA intake was inadequate in this population, only
about 55 mg per day. Thus, small
amounts of DHA may be helpful to
improve fetal growth in populations
with low baseline DHA intake.
• Bulstra-Ramakers and colleagues
conducted a randomized, controlled
trial in 68 pregnant women who received either fish oil or control capsules.36 The study was powered to
look specifically at the effects of
fatty acid supplementation on intrauterine growth restriction and
pregnancy-induced hypertension. A
secondary analysis examined gestational age at delivery, and no significant difference was observed
between the 2 groups.
• In Norway, 594 pregnant women
were randomized to fish oil or corn
oil supplements from 17 to 19 weeks
of gestation until delivery.37 No
benefit was seen on gestational age
from fish oil supplementation. Unfortunately, half of the participants

Table 3
Omega-3 Fatty Acid Supplementation Versus Placebo and Gestational Age at Delivery:
Studies Demonstrating No Pregnancy Prolongation
No. of
Patients

Study

Intervention

Outcome

Ramakrishman U et al35

1094

DHA 400 mg vs placebo from
18 weeks until delivery

No difference in PTB

Bulstra-Ramakers MT et al36

68

Fish oil vs placebo

No difference in gestational age at delivery

Helland IB et al37

594

Fish oil vs corn oil from 17-19
weeks until delivery

No difference in gestational age at delivery

Harper M et al38

852

Fish oil  17P vs placebo  17P
from 16-22 weeks until 36 weeks

No difference in PTB

17P, 17- hydroxyprogesterone caproate; DHA, docosahexaenoic acid; PTB, preterm birth.
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in each group were excluded due to
voluntary withdrawal from the trial.
• In another US trial, women with a
history of preterm birth who were
receiving 17 -hydroxyprogesterone
caproate (17P) did not achieve additional benefit from supplemental
omega-3 fatty acids.38 The women
were enrolled in the study from 13
centers around the United States and
were randomized to 2 g of omega-3
fatty acids per day or a matching
placebo. The number of deliveries before 37, 35, and 32 weeks did not differ between the 2 groups. These data
suggest that women already receiving 17P did not derive additional
benefit from omega-3 fatty acid
supplementation.
There are conflicting data regarding
the impact of omega-3 fatty acids on
the length of gestation. At present,
there are not enough data to recommend omega-3 fatty acid supplementation for the sole purpose of prolonging gestation or reducing the risk
of preterm birth. However, the
amount of omega-3 fatty acids derived from the recommended amount
of seafood intake or daily supplementation to optimize fetal brain development may have the added benefit of
reducing the risk of preterm birth in
high-risk populations (ie, women with
a history of preterm birth or women
with low baseline omega-3 fatty acid
intake).

cytokine production, which is elevated in depressed patients.39 Omega3 fatty acids are transferred from the
mother to the fetus during pregnancy,
thereby depleting maternal stores. Because many women remain reluctant
to take antidepressant medication
while they are pregnant or breastfeeding, it has been postulated that increasing intake of omega-3 fatty
acids from the diet and supplements
could theoretically prove beneficial
and protective of maternal affect.
Epidemiologic data have shown that
low seafood intake during pregnancy
correlates with higher levels of depressive symptoms during pregnancy.40
However, randomized, controlled trials
have failed to demonstrate a clear
benefit to omega-3 fatty acid supplementation during pregnancy and
postpartum to prevent depressive
symptoms.21,41 One difficulty with randomized, controlled trials particularly
in studying depression is that often the
control group has lower than expected
rates of depressive symptoms. This
may be explained by the Hawthorn effect in which increased contact with
researchers may in and of itself have
decreased depressive symptoms.21,42 As
with the effect of omega-3 fatty acids
on gestational length, further studies
are necessary to clarify the effect of
omega-3 fatty acid supplementation on
perinatal depression.

an adequate supply of omega-3 fatty
acids can be derived from supplements such as fish oil and some prenatal vitamins. Fish oil capsules are
nearly devoid of mercury and other
harmful compounds like PCBs and
can serve to augment omega-3 fatty
acids in the diet. Prospective studies
in pregnant women who consumed
the recommended fish intake or received supplements of fish oil generally demonstrate a beneficial effect on
neurodevelopmental outcomes of offspring. At present, there are not
enough data to recommend omega-3
fatty acid supplementation for the
sole purpose of reducing the risk of
preterm birth or preventing perinatal
depression as data on the effect of
omega-3 fatty acids on gestational
length, risk of preterm birth, and perinatal depression are conflicting.
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