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DHA and Cognitive Development
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In this issue of the Journal of Nutrition, Nevins et al. (1)
provide a systematic review of omega-3 fatty acid supplements
consumed during pregnancy and lactation and child neurodevel-
opment. The authors concluded that there is “limited evidence”
for a favorable effect of supplementation in pregnancy on
cognitive outcomes, and “insufficient evidence” to evaluate
other developmental outcomes. Their findings are based on
8 randomized controlled trials (RCTs) and 1 prospective cohort
study. We agree with this assessment of the state of knowledge
on the subject, as well as with the authors’ comment that there
is not any doubt that omega-3 fatty acids are important for
brain development. What we hope to offer are some thoughts on
why RCTs of omega-3 fatty acid supplementation in pregnancy
might have led to the conclusion of limited evidence despite their
importance in brain development.

First, more mothers are taking DHA during pregnancy. There
have been dramatic changes in intake of the omega-3 fatty acid
DHA in both women and infants since it was first realized
that both pre- and postnatal DHA intake from diet was low
in many, if not most pregnancies (2). DHA and the omega-6
fatty acid, arachidonic acid (ARA), both found in all human
milk, were added to infant formulas around 2002 after a series
of RCTs in term infants showed improved visual acuity with
DHA and ARA supplementation (3). After 2002, infants in
Western countries received DHA postnatally either from infant
formula or from their own mother’s milk. Then around 2010,
prenatal supplements of DHA entered the market, typically at a
dose of 200 mg/day. Although the penetrance of prenatal DHA
supplementation is not known, we do know that there has been
an increase in some populations. In our most recent trial, half
of the women were consuming a DHA supplement and half of
those were consuming a supplement with >200 mg of DHA
per day (4). Indeed, in RCTs of DHA supplementation during
pregnancy that we conducted in the years 2006-2010 (5) and
2016-2020 (4) baseline red blood cell phospholipid DHA (the
indicator we use to assess DHA status) increased from 4.3% to
6.4% of total fatty acids, respectively.

Second, infants are receiving more DHA postnatally. It is
important to point out that the RCTs of omega-3 fatty acid
supplementation in pregnancy—with the exception of Helland
et al. (6)—were initiated after 2002 (i.e., after the widespread
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introduction of DHA and ARA into infant formula). We find
it plausible that the postnatal DHA received by offspring
in these studies might have conferred benefits on cognitive
development. DHA accumulates in the brain predominantly
between birth and 2 years of age, not in utero. Perhaps
the near-universal provision of DHA to infants in Western
countries that began around 2002 when DHA was added to
infant formula provides sufficient DHA for optimal early brain
development. If intake of a nutrient is already adequate, then
it would seem unlikely that an additional benefit would be
derived from supplementation. Prior to the ready availability of
prenatal DHA supplements in the United States, we conducted
a postnatal study of DHA and ARA supplementation and
child cognition (18 months to 6 years). We found benefits on
several cognitive outcomes, including preschool measures of
rule learning and implementation and verbal ability (7), that we
did not find in children of mothers supplemented with 600 mg
of DHA/day in a pregnancy study initiated 4 years later [Kansas
University DHA Outcomes Study (KUDOS)] (8).

Third, we agree with Nevins et al. (1) that the baseline
maternal omega-3 fatty acid status could well be a factor in their
analysis. Although use of maternal DHA supplements has been
increasing, differences in seafood intake among the countries
where the RCTs were performed could well have influenced ma-
ternal status and, in turn, affected child cognitive outcomes. For
both reasons, omega-3 fatty acid statuses should be measured in
any ongoing or future RCTs that enroll women with a range of
DHA statuses. DHA statuses should also be measured at study
endpoints to determine compliance with the intervention.

Authors of the systematic review (1) rightly point out
that populations with lower socioeconomic status (SES) are
underrepresented among published RCTs. It is well known that
children of mothers with higher SES are cognitively advantaged,
which may attenuate any cognitive benefit of omega-3 fatty acid
supplementation. Lower SES is also linked to lower compliance
with the intervention. We offer findings from our KUDOS RCT
as a cautionary tale of how compliance linked to SES can
confound study findings (8). The KUDOS cohort encompassed
a range of SES. In KUDOS, if maternal RBC phospholipid DHA
increased during the study (compliance with the intervention),
verbal and full-scale 1Q scores at 5 and 6 years of age were
statistically higher than if maternal DHA status did not increase
(placebo or low compliance) (8). However, these effects were no
longer significant after controlling for SES. In the end, we could
not conclude whether the higher cognitive scores in children
related to the improved maternal DHA status were due to
compliance with capsule intake or to the higher SES statuses
of women who were most compliant with the intervention.
Moreover, we were left with an important unanswered question
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of whether children of lower SES women might have received a
cognitive benefit if their mothers had been more compliant with
consuming DHA during pregnancy.

Seafood may be superior to supplemental omega-3 fatty
acids, because seafood not only provides omega-3 fatty acids but
it is an excellent source of other nutrients that are critical for in
utero brain development, such as vitamin A, iron, zinc, iodine,
and selenium (9), which are inadequate in the diets of many
pregnant women. A recent systematic review of the relationship
between seafood consumption during pregnancy and child
neurodevelopment concluded there was “moderate and con-
sistent evidence” that consumption of commercially available
seafood during pregnancy is associated with favorable offspring
neurocognitive development (10). The conclusion was based on
a review of 29 prospective cohort studies comprising 102,944
mother-child pairs (10). The Dietary Guidelines for Americans
Scientific Advisory Committee 2020-2025 report concluded
there was an association between maternal seafood intake
during pregnancy and infant/child cognitive development (11).

Finally, we want to point out that there is a likely benefit
of maternal omega-3 fatty acid supplementation, which is well
established as a mediator or long-term cognitive development.
Well-documented clinical benefits of maternal omega-3 fatty
acid supplementation in pregnancy are reduced risks of
early preterm birth (<34 weeks gestation) and preterm birth
(<37 weeks gestation) (12). A 2017 Cochrane Review con-
cluded there are reductions of 42% and 11%, respectively,
and the review linked the strongest evidence to studies that
provided between 500 and 1000 mg of DHA per day (12).
A secondary outcome of both the Docosahexaenoic Acid
to Optimize Mother Infant Outcomes (DOMInO) RCT (13)
and the KUDOS RCT (5) was a lower incidence of early
preterm births. Two large RCTs were conducted subsequently
to determine whether DHA could reduce early preterm births.
Both found fewer early preterm births among women with a low
baseline DHA status assigned to 800 mg of DHA/day instead of
a placebo (14) or to 1000 mg instead of 200 mg of DHA/day
(4). Preterm birth is a well known and widely accepted predictor
of suboptimal cognitive outcomes (15); the reduction of preterm
births seen in RCTs of prenatal DHA supplementation has likely
prevented cognitive and language delays at a societal scale.
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