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DBJIECTIVE: To hypothesize that higher intake of docosa:
hexaenuic acid, an n-3 long chain polyunsaturated Gy
acid, would increase duration of gestation and birth weight
in US women.

METHODS: This was a randomired, double-blind, con-
trolled. dlinical trial. Subjects were enrnlled in an ambula-
tory climic where they received prenatal care. This was &
population-based sample. Most subjects received govern-
ment assistance for medical care and most were black
[#3%]. Subjects were enrolled between the 24th and 28th
week of pregnancy and consumed docosahexnencie ackd
(33 or 133 mg) from eggs until parurition. Gestational age
and birth weight were the main study outcomes, Infamnt
lemgih and head drcumference, preverm birth, and low
birth seight were sooondary outcomes,

RESULTS: Eighty-three percent of subjects completed the
stuly (01 ol 350 enrolled). No subjoct was discontinued for
an adverse event. After controlling for important pre-
defined risk factors and confounding variables, gestation
inireased by 6.0 = L1 days (P = 009) in the higher
docosahexacnoic acid group. Birth weight, length, and
head droumference increased. bui did not reach siatistical
sigmificance (P = 0618}, although the increases could be
clinically important indications of enhanced intrauterineg
growth. No safety concerns were raised by the snedy.
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COMCLUSIIN: Druration of gestation incrensed significanily
when docosahexacnoic add intake was incrensed during
the last irimester ufpn;nmrf. The increase in gestation
wits similar 1o that reported for interventions with much

Larger amounts of 0-3 long chain pohyunsaturated fatty
ncids,  (Obster Gynocol 2003:101:460-79.  © 2003 by The
American College of Obstetricians and Gymecologists.)

Cold-water fish are the highest dietary source of docosi-
hexaenoic acid and eicosapentaenoic acid, two n3 long
chain polyunsarurated fatry acids.! Olsen et al suggested
that higher docosahexaenoic acid and eicosapentacnoic
acid ntake [rom fish by Faroe Islanders compared with
Danes was the reason for longer gestation in Faroe
Llanders.” The authors subsequently demonstrated in
creases in gestation of 4 and B.S days, respectively, in
randormized clincal trials that provided 2.7 g per day of
docosahexaenoic acid and eicosapentaencic add to a
group of healthy pregnant women” and o healthy preg:
nant women with a previous preterm delivery.*

In contrast o women in Denmark, women in the
United States consume little n-3 long chain polyunsan:
rated Bty acids, including less than 100 mg per day from
docosahexaenoic acid.” Evidence of bower maternal do-
cosahexacnow acd intake s reflecied in the docosa-
hexaenose acid content of human milk in the United
States, which is reported 1o be among the lowest in the
world.” Earlier, we compared pregnancy outcomes of
American women rndomby assigned o consume 12
ordinary eggs or 12 high-docosahexaenoic acid eggs ina
small pilot study. Resubts of our piloe sudy suggested
that even an increase in docosahexaenoic acid intake of
approximately 100 mg per day may inerease length of
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gestation and infant birth weight in women who re-
ported low prestudy decosahexapenoic acd intakes of
approximately 50 mg per day Borod E, Atkinson B,
Barclay WE, Carlson SE. Effects of third trimester con-
sumption of eggs high in DHA on DHA status amd
pregnancy [abstract]. Lipicls 1999:34:5331).

In the presemt smdy, we hypothesized that women
randomly assigned 10 consume high-docosahexaenoic
acid eggs compared with ordinary eggs daily would have
an inerease in length of gestation and birth weighe of
ther mfants, Effons to increase gestation and barth
weight could have medical and economic significance as
well as sigmificance for mfant development. It 5 well
known that Jow bith weight (less than 230 g) and
preterm binth (less than 37 weeks' gestation) comtribure
disproportionately to poor developmental outcomes m
infants.” However, even among normal weight, term
infants" "' and moderately preterm infants,” higher
birth weight has been shown to be an independent
predictor of nfant development, If an increase in doco-
sahexaenoic acid intake during pregnancy could increase
gestational age at delivery and birth weigh, signaficant
benefits could accrue w the offspring.

MATERIALS AND METHODS
This study was a randomized, double-blind. controlled,

clinical trial to determine the effects of increasing doco-
sahexaenoic acid intake dunng the third rimester of
pregnancy on pregnancy and birth outcomes. Subjects
were supplied with docosahexaenoic acid-enriched cggs
imean of 133 mg of docosahexaenoc acid per egg) or
ardimary eggs (mean of 33 mg of docosahexaenoic acad
peregg). The primary outcome variables of interest were
gestational age and binh weight. Secondary outcomes
incheded infant length and head arcumierence ar birth.
Additional outcomes of interest were the presence or
absence of low birth weight (less than 2500 g), preterm
delivery (less than 37 wecks® gestation), meconium stain-
ing of the infant, maternal gestatonal diabetes, pre-
eclampsiafeclampsia, and cesarcan delivery.

Data on the following were collected as vanables that
could affect smudy outcomes and potenially need 1w be
incheded in regression analysis: egg group, study egg
intake (total number consumed and average number
consumecd per week), maternal race (hlack/nonblack),
number of prior pregnancics, previous preterm birth
experience, prepregnancy smoking (vesmo and pack
years), smoking during pregnancy (yes/no and number
of cigareties smoked per day), maternal body mass index
(BMI) a enrollment, gestational age at enrollment, ma-
ternal Easting serum glucose at enrollment, matemal age
at enrodlment, alcohol intake before and during preg-
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nancy (yesno and number of drinks per day), matermal
plasma folate and BI2 concentrations at enrollment,
third-tnmester weight gain, infant gender, maternal red
blood cell (RBC) plospholipid docosahexaenoic acid o
enrollment, and maternal and infant RBC phospholipid
docosahexaenaoic acid at the time of birth.

A prestudy power analysis specibied thar 285 women
be enrolled into the suwdy to detect an increase in gesta-
tion of ¥ days with high-docosahexaenoic aad eggs.
Because there were no published daea for low-level do-
cosahexacnoic acd supplementation on which to base a
powwer analysis, a blinded review of the data was con-
ducted after the first 100 subgects delivered their mfants
to obtan a better estimate of study parmameters and 1o
refine the power analysis if needed, The blinded review
detected mean gestational ages for the two e groups of
3026 weeks (2748 days) and 38.5 weeks (2695 days).
The sample size was increaseed o 350 based on an
expected dropout rate of 23% w0 vicld the 130 subjects
per group needed to repect the null hypothesss for an
mcrease in gestation of 5.25 days (from 269.5 w0 274.8
days). assuming a standard deviation of 1.99 weeks with
90% power and an a = 0,05 based on a one-tailed ¢ test.
The final results are presented as the more conservative
and conventional two-tailed £ et

Subjects were enrolled between July 19608 and July
2001 ar Truman Medical Center in Kansas City, Mis-
souri, Geestational age in weeks was determined by ultra:
sound. With few exceptions, the ultrasound examinanon
ocourmed bevween 15 and 20 weeks® gestation, From the
gestaonal age determined on the day of ubtrasound, the
expected date of delivery was calculated using Nacgele's
rube.'? The ulrasound estimation of gestational age was
done before randomization, and that gestational age was
“fixed” for the smdy. Gestatonal age was fixed before
enrollment 1o eliminate any possibility of bias such as
could be introduced by changing gestational age after the
outcomes of a pregnancy were known, The ulrasound
estimaton of gestatonal age was used to determine a
woman's individual eligibility for enrollment in the
study and w0 determine group mean gestational ages at
enrollment and delivery using Nacgele's nule.

All forms of gestational age assessment have an inher-
ent vanabality for an individual woman. The assumpnion
made by the study was that errors i assessing gesta:
onal age at enrollment would be similar between the
groups. Despite the vanability in assessing individual
pregnancies, the true mean gestational age will be ap-
proximated by the average of a large group. In this case,
the group means for gestatonal age at enrollment and
delivery were com -

Women who were between 24 and 28 weeks' gesia-
tion and who met inchesion and exchesion criteria (Table
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