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Abstract

OBJECTIVES—Maternal deficiency of the omega-3 fatty acid, docosahexaenoic acid (DHA),
has been associated with perinatal depression, but there is evidence that supplementation with
eicosapentaenoic acid (EPA) may be more effective than DHA in treating depressive symptoms.
This trial tested the relative effects of EPA- and DHA-rich fish oils on prevention of depressive
symptoms among pregnant women at an increased risk of depression.

STUDY DESIGN—We enrolled 126 pregnant women at risk for depression (Edinburgh Postnatal
Depression Scale score 9-19 or a history of depression) in early pregnancy and randomly assigned
them to receive EPA-rich fish oil (1060 mg EPA plus 274 mg DHA), DHA-rich fish oil (900 mg
DHA plus 180 mg EPA), or soy oil placebo. Subjects completed the Beck Depression Inventory
(BDI) and Mini-International Neuropsychiatric Interview at enroliment, 26-28 weeks, 34—-36
weeks, and at 6-8 weeks’ postpartum. Serum fatty acids were analyzed at entry and at 34—-36
weeks’ gestation.

RESULTS—One hundred eighteen women completed the trial. There were no differences
between groups in BDI scores or other depression endpoints at any of the 3 time points after
supplementation. The EPA-and DHA-rich fish oil groups exhibited significantly increased post-
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supplementation concentrations of serum EPA and serum DHA respectively. Serum DHA-
concentrations at 34-36 weeks were inversely related to BDI scores in late pregnancy.

CONCLUSION—EPA-rich fish oil and DHA-rich fish oil supplementation did not prevent
depressive symptoms during pregnancy or postpartum.
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Depressive symptoms are associated with significant morbidity in pregnancy and
postpartum. Perinatal depression may be associated with impaired mother-infant bonding
and may also be associated with adverse outcomes of pregnancy, such as preterm birth and
low birthweight.1 Although antidepressant medications of the selective serotonin reuptake
inhibitor category are readily prescribed, these medications have been associated with both
major cardiovascular malformations and poor neonatal adaptation syndromes.? For this
reason, there has been interest to test alternative medicine modalities that might prevent or
treat this debilitating condition without associated deleterious effects.

Over the past decade, there has been considerable interest in the omega-3 fatty acids,
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), as possible preventive or
therapeutic modalities for depression. In animal studies, dysregulation of the innate immune
response has been associated with diets low in omega-3 fatty acids; this immune dysfunction
has also been implicated in mood disorders.3 Human observational evidence has suggested
that deficiency of DHA may predispose to perinatal depression.*® DHA is preferentially
transferred from the maternal to fetal compartment in the third trimester of pregnancy,
leaving many mothers relatively DHA deficient.®

Several early trials have suggested that fish oil supplementation may be beneficial in treating
perinatal depression.”~9 However, several larger, blinded trials of maternal DHA
supplementation have failed to show a benefit for this intervention.10-12 One potential
reason for this disparity in the observational and interventional studies is that EPA rather
than DHA may be the more active fatty acid in the prevention or treatment of mood
symptoms. Three systematic reviews comparing DHA and EPA for the prevention or
treatment of mood disorders among nonpregnant and pregnant individuals have suggested
that EPA rather than DHA may have beneficial effects.13-15 Likewise, a recently
randomized controlled trial comparing 1 g of EPA, 1 g of DHA, and coconut oil placebo for
mild to moderate depression in nonpregnant individuals found EPA to be superior to DHA
and placebo in treating depressive symptoms.16

We carried out this study to directly compare EPA-rich fish oil, DHA-rich fish oil, and soy
oil placebo for the prevention of depressive symptoms among pregnant women at an
increased risk for depression. We hypothesized that the EPA- or DHA-rich fish oil
supplementation would reduce the Beck Depression Inventory (BDI) score at 6 weeks
postpartum by 50% compared with placebo.
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Materials and Methods

Details of ethics approval

This study was approved by the institutional review boards of the University of Michigan
Health System (Ann Arbor, MI) and St Joseph Mercy Health System (Ypsilanti, Ml).
Enrolled participants provided written informed consent.

Study design

The protocol for this study has been previously described.}” We solicited permission to
determine eligibility from pregnant women presenting for prenatal care at 2 health systems
in southeastern Michigan: the University of Michigan Health System and St Joseph’s Mercy
Hospital Health System. We used the Edinburgh Postnatal Depression Scale (EPDS), a
widely used 10 item measure of perinatal mood, to screen potential subjects for depression
risk.1® Inclusion criteria included past history of depression, an EPDS score 9-19 (at risk for
depression or mildly depressed), singleton gestation, a maternal age of 18 years or older, and
a gestational age of 12—-20 weeks. Potential subjects were excluded if they had a history of a
bleeding disorder, thrombophilia requiring anticoagulation, multiple gestation, bipolar
disorder, current major depressive disorder, current substance abuse, lifetime substance
dependence, or schizophrenia. Women were also ineligible if they were currently taking
omega-3 fatty acid supplements or antidepressant medications or eating more than 2 fish
meals per week.

For a final determination of eligibility, study staff with training in clinical psychology
administered the Mini-International Neuropsychiatric Interview (MINI). The MINI is a
structured interview for diagnosis of Diagnostic and Statistical Manual of Mental
Disorders-1V and International Classification of Diseases, 10th revision, psychiatric
disorders.19 We used the MINI to exclude current major depressive disorder (MDD), bipolar
disorder, current substance abuse or dependence, suicidal ideation, or schizophrenia.l’

Sample size considerations

Our sample size calculation was based on the premise that supplementation with either EPA-
rich or DHA-rich fish oil would result in a 50% reduction in the mean BDI score at 6 weeks
postpartum. The test characteristics of the BDI as a depression screen among pregnant
populations have been well characterized.2%-21 The BDI has been used in perinatal
psychiatric studies as a measure of severity of depressive symptoms.22:23

Sample size calculations were generated in nQuery Advisor version 6.01 (STATCON,
Witzenhausen, Germany). The sample size was chosen based on the expected BDI scores
using postpartum BDI scores from a previous study of pregnant women.24 For this
calculation we used a mean BDI score of 8.4 and SD of 6.4 expected among postpartum
mothers at risk for depression. Assuming a significance level of P = .05, a 1-way analysis of
variance test, a variance of means (variance of the individual group means) of 3.920, a SD of
6.4, and an effect size (the index of the separation expected among the observed means) of
0.0957, we planned to recruit 105 pregnant women (35 pregnant women in each of the 3
groups) to have 80% power to detect at least 1 group difference in the mean BDI score. The
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sample size was increased by 20% to account for anticipated study dropouts and women
who were expected to start antidepressant treatment. Our decision to hypothesize a 50%
reduction in the mean BDI score between intervention and control groups was based on
results from published studies.”:8

Women who met all eligibility criteria and who agreed to participate were randomly
assigned to receive one of the following: (1) EPA-rich fish oil supplementation (1060 mg
EPA plus 274 mg DHA); (2) DHA-rich fish oil supplement (900 mg DHA plus 180 mg
EPA); or (3) a soy oil placebo (control arm). Randomization was carried out using a random
number table maintained in the University of Michigan Investigational Drug Service.

The intervention supplements and placebo were provided by Nordic Naturals Corporation in
Watsonville, CA. The EPA-rich fish oil (ProEPAXtra, Nordic Naturals) contained an
approximate 4:1 ratio of EPA to DHA (1060 mg EPA plus 274 mg DHA), whereas the
DHA-rich oil (ProDHA, Nordic Naturals) contained DHA and EPA in an approximate 4:1
ratio (900 mg DHA plus 180 mg EPA). The placebos were formulated to be identical in
appearance to both the EPA- and DHA-rich supplements and contained 98% soybean oil and
1% each of lemon and fish oil. The supplements were molecularly distilled and free of
industrial contaminants, mercury, and organochlorines.

Because the EPA and DHA capsules were not identical in appearance, we used a double-
dummy design to maintain blinding. The EPA group received 2 large EPA-rich fish oil
capsules and 4 small placebo capsules formulated to appear identical to the DHA-rich fish
oil capsules. The DHA group received 2 large placebo capsules formulated to appear
identical to the EPA-rich fish oil capsules and 4 small DHA-rich fish oil capsules. The
placebo group received 2 large and 4 small placebo capsules daily. Adherence to the
protocol was assessed by self-report as well as by capsule counts. Subjects were asked to
return unused capsules to study staff at each study visit. We also assessed omega-3 highly
unsaturated fatty acid levels before and after supplementation as a measure of compliance.

Enrolled subjects attended 4 study visits. The BDI and MINI were administered at each of
these 4 time points: visit 1 at 12—-20 weeks’ gestation, visit 2 at 26—-28 weeks’ gestation, visit
3 at 34-36 weeks’ gestation, and visit 5 at 6-8 weeks’ postpartum. At visits 2, 3, and 5, the
MINI was readministered to diagnose MDD. Subjects who met criteria for MDD at any time
during study participation continued in the study but were also referred to mental health
providers for standard care. Obstetrical and mental health providers were free to prescribe
antidepressant medications, if indicated.

Maternal blood was drawn at enrollment as well and at 34-36 weeks’ gestation after a fast
of at least 4 hours. Umbilical cord blood (mixed arterial and venous) was collected from
infants born to mothers who participated in the study. All samples were centrifuged before
separation into the 6 aliquots and were stored at =70 degrees C.

Fatty acid analyses were carried out on thawed serum aliquots. Total serum fatty acids were
first extracted with Folch reagent and then converted to fatty acid methyl esters.
Quantitation was done using gas chromatography with mass spectral detection as previously
described.2> Results were expressed as percentage of total fatty acids.
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The Fisher exact test was used to compare categorical variables. For continuous variables, 1-
way analysis of variance (ANOVA) was used to compare groups. The change in fatty acid
levels was assessed using the paired Student t tests, the Wilcoxon signed rank test, and the
Kruskal-Wallis nonparametric test. Analysis of covariance (ANCOVA) was used to evaluate
the role of serum EPA and DHA as predictors of the BDI score.

This study’s identifier is NCT00711971.

Between October 2008 and May 2011, 2657 women granted permission to determine
eligibility and were screened for depression in early pregnancy. Of these, 161 women who
met initial entry criteria underwent a final determination of eligibility with the MINI. Thirty-
five women were excluded after undergoing the MINI, with reasons for exclusion being
current major depressive disorder, bipolar disorder, and substance dependence. There were
126 women who enrolled in the study and who were randomly assigned to receive EPA-rich
fish oil, DHA-rich fish oil, or placebo. There were 8 women who discontinued trial
participation. One of the subjects in the DHA-rich fish oil group experienced a second-
trimester pregnancy loss attributed to cervical insufficiency. The remaining 7 subjects were
lost to follow-up and information was not available on the study outcomes for these subjects.

There remained 39 women who received EPA-rich fish oil, 38 women who received DHA-
rich fish oil, and 41 women who received placebo supplementation. During the course of the
trial, there were 16 ongoing subjects who discontinued taking the study supplement before
the final study visit at 6-8 weeks’ postpartum. These subjects were analyzed in the intent-to-
treat analysis. Reasons for discontinuation included side effects (mostly nausea, belching,
and fishy aftertaste as well as forgetting to take capsules or becoming too busy to take study
capsules). The Consort flow diagram of subject recruitment and participation is in the
Figure. The baseline characteristics of the study participants are detailed in Table 1.

BDI scores at 34—-36 weeks’ gestation and at 6-8 weeks’ postpartum were compared
between groups in an ANCOVA with the baseline score as a covariate. There were no
significant differences in the change in the BDI scores between enrollment and the 34-36
weeks’ gestation visit or the 6-8 week postpartum visit among the randomized groups.
There were no differences in the mean BDI scores among the groups at entry or at any of the
study visits after supplementation. There were no statistically significant differences among
the groups in the proportion of women who started antidepressant medications or in
antidepressant dose requirements (Table 2).

There were no significant differences in the proportion of subjects who complained of
gastrointestinal side effects (nausea, belching, and fishy aftertaste) among the randomized
treatment groups. There were no significant differences between the randomized groups in
measures of adherence (Table 3). Based on self-reported adherence, a per-protocol analysis
was carried out, excluding those subjects who reported stopping their capsules early (n = 16)
and those whose capsule continuation was unable to be ascertained (n = 4). There were no
significant differences in BDI scores in the per-protocol analysis (Table 4).
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Supplementation significantly increased serum EPA in the EPA group and significantly
increased serum DHA in the DHA-rich fish oil group (Table 5). To evaluate the relationship
between maternal serum EPA and DHA and BDI scores at visits 3 and 5, we fit the
following variables in an ANCOVA model: BDI at enrollment, group allocation, smoking,
body mass index at enrollment, admission to having stopped taking capsules, admission to
have started antidepressant medications, serum EPA at 34-36 weeks, serum DHA at 34-36
weeks, and total omega-3 highly unsaturated fatty acids at 34—36 weeks.

The initial evaluation found the variables BDI at enrollment, admission to having stopped
taking capsules, serum EPA, and serum DHA to be significant predictors of the BDI score at
visit 3. Because of skewed distributions, we log transformed serum EPA and DHA values
and performed regression analyses to evaluate the relationship of these variables with the
BDI scores at visits 3 and 5.

Because EPA and DHA were highly correlated, they were modeled separately. The BDI
score at visit 3 was significantly predicted by serum DHA (P < .05), BDI at enrollment (P
<.001) and admission to having stopped taking capsules (P < .01). Serum DHA was
inversely related to BDI scores. The model including DHA, BDI score at visit 1 and
admission to having stopped capsules accounted for 31% of the variance in the BDI score at
visit 3. Serum EPA did not significantly predict the BDI score at visit 3. Neither serum EPA
nor DHA significantly predicted BDI scores at 6-8 weeks postpartum.

Supplementation with DHA-rich fish oil significantly lengthened gestation (40.4 weeks)
compared with EPA (39.1 weeks) and placebo (39.1 weeks) (P < .0001) but did not result in
significant differences in labor inductions. There were no significant differences in any other
maternal outcomes (Table 6).

There were 119 babies born to continuing trial participants, included 1 set of twins. The twin
gestation was undiagnosed at the time of enrollment; both neonates were analyzed based on
intent-to-treat principles. Supplementation resulted in higher birthweight in the DHA group
compared with the EPA and placebo groups (P < .001). Five minute Apgar scores were
significantly higher in the DHA group than the EPA and placebo groups combined, an effect
without clinical significance. There were no differences in any other neonatal outcome
measure among the groups (Table 7).

Maternal DHA-rich fish oil supplementation significantly increased umbilical cord serum
DHA proportion. Umbilical cord serum EPA and DHA concentrations in babies born to
mothers who had received EPA-rich fish oil were not significantly different from umbilical
cord serum concentrations from babies born to mothers in the placebo group (Table 8).

Our study did not support the hypothesis that EPA-rich fish oil or DHA-rich fish oil would
prevent depressive symptoms in pregnant women at risk for depression. However, DHA
levels did predict BDI score at 34-36 weeks. Strengths of our study are that it was carried
out in a population of women at risk for depression; we chose to carry out our study among
women with predisposition to depression so that our primary outcome would be sufficiently
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frequent. The blinded design of the trial was a strength; our analyses of side effects showed
that the proportion of women who reported gastrointestinal side effects with the intervention
did not differ between the groups, suggesting that the placebo intervention was appropriately
masked. The comparison of fish oils that were high in either DHA or EPA was a strength as
well. To our knowledge this is the first study to compare fish oils of these differing
compositions among pregnant women.

A weakness of our study was that it had statistical power to detect differences in depressive
symptoms but not in diagnoses of major depressive disorder. Adherence to the protocol in
our study was not ideal; 14% of continuing subjects discontinued taking their capsules
during their trial participation. The nonsignificant increases in DHA and EPA concentrations
in the EPA-rich fish oil group compared with placebo suggest suboptimal compliance in the
EPA group, although compliance measures did not differ according to group assignment.
However, we found no evidence of benefit in the per-protocol analysis. This study may
represent outcomes that might be encountered in actual clinical practice.

We found that serum DHA concentrations at 34-36 weeks significantly predicted BDI
scores in late pregnancy but did not predict scores at 6-8 weeks’ postpartum. All groups
experienced improvement in the BDI scores at 6-8 weeks’ postpartum, suggesting a possible
placebo effect. The soy oil placebos used in this study contained a very small amount of fish
oil for masking as well as a small amount of alpha linolenic acid, which may be
endogenously converted to DHA and EPA, thus possibly serving as an active placebo.
However, the DHA and EPA concentrations did not significantly increase over time in the
placebo group, and available literature suggests that the endogenous conversion of linolenic
acid to EPA and DHA is very low.26

Our findings are in agreement with those of Makrides et al,1* who found no benefit for
DHA-rich fish oil for prevention of depressive symptoms among pregnant women who were
not selected based on predisposition for depression. These findings are also compatible with
those of Freeman et al, 2’ who found no additional benefit for EPA-predominant fish oil
compared with interpersonal psychotherapy alone. Our findings do not agree with those of
Su et al® and earlier open-label studies by Freeman et al,”® which were suggestive of
benefit. One possible reason that our results differed from those of Freeman and Su is that
we tested lower doses of EPA and DHA than were used in those studies. However,
Freeman’s dose-ranging trial found that higher doses of EPA plus DHA were not more
effective than lower doses.®

Our trial was a prevention trial carried out among women who without a diagnosis of MDD
at entry. It is possible that omega-3 fatty acids are effective for treatment rather than
prevention of perinatal depression.

The prolongation of pregnancy noted in the DHA group is consistent with prior reports.11:28
Our study did not show an increased need for labor inductions in the supplemented group,
but our sample size may have been insufficient to demonstrate such a difference.

In summary, we found no benefit for EPA-rich fish oil or DHA-rich fish oil supplementation
to prevent depressive symptoms in pregnancy and postpartum. We demonstrated that
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maternal serum DHA concentrations at 34-36 weeks were significantly predictive of
depression scores at the same time point. Further research is needed to clarify the
mechanism underlying this relationship.
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Enroliment

Assessed for eligibility (n=2657)
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Excluded (n=2531)

+ Not meeting initial inclusion criteria (n=2262)
+ Declined to participate (n=234)

+ Not eligible after MINI (n=35)

Randomized (n=126)

Allocation

.

'

'

Allocated to intervention (n=42)

+ Received allocated intervention (n=42)

+ Did not receive allocated intervention (give
reasons) (n=0)

Allocated to intervention (n=42)

+ Received allocated intervention (n=42)

+ Did not receive allocated intervention (give
reasons) (n=0)

Allocated to intervention (n=42)

+ Received allocated intervention (n=42)

+ Did not receive allocated intervention (give
reasons) (n=0)

Follow-Up

Lost to follow-up (n=3)

Discontinued intervention (n=5)

Lost to follow-up (n=4)
Discontinued intervention (n=4)

Lost to follow-up (n=1)

Discontinued intervention (n=7)

Analysed (n=39)
+ Excluded from analysis (n=3)

Analysed (n=38)
+ Excluded from analysis (n=4)

Analysed (n=41)
+ Excluded from analysis (n=1)

FIGURE. Consolidated Standards of Reporting Trials 2010 flow diagram
This figure describes the recruitment and determination of eligibility process for this trial.
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TABLE 1
Baseline characteristics
EPA-rich fish ail (n = DHA-rich fish oil (n=

Parameter 39) 38) Placebo (n = 41) Significance
Age, mean (SD) 29.9 (5.0) 30.6 (4.5) 30.4 (5.9) 852
ESSeEs)t)ational age at enrollment (wks), mean 15.9 (2.6) 17.0 (2.3) 16.2 (2.3) 152
Parity, mean (SD) 0.87 (0.83) 1.08 (0.94) 0.85 (1.20) 558
Racial characteristics, n (%)

White 33(85) 29 (76) 34 (83) 49b

African-American 4 (10) 4(11) 2(5)

Hispanic-Latina 0 (0) 4(11) 3(7)

Asian 1(3) 1(3) 1(2)

American Indian or Alaska Native 0 (0) 0 (0) 1(2)

Native Hawaiian or other Pacific ethnicity 1(3) 0(0) 0(0)
Z;s)t history of depression (self-reported), n 32 (82) 30 (79) 33 (80) o6

0
Baseline BDI score, mean (SD) 8.41 (5.65) 7.79 (5.29) 7.15(5.21) 582
EPDS screen, mean (SD) 7.93 (4.63) (n=32) 7.56 (4.49) (n =32) 7.34(4.40)(n=29) g7a

ANOVA, analysis of variance; BDI, Beck Depression Inventory; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; EPDS, Edinburgh
Postnatal Depression Scale; SD, standard deviation.

aOne-way ANOVA;

bFisher exact test.
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Intent-to-treat analysis

TABLE 2

Page 12

Parameter EPA-rich fish oil (n=39) DHA-richfish ail (n=38) Placebo (n =41) Significance
Mean BDI visit 2, n (SD) 8.7 (4.2) 7.0 (4.6) 6.3(3.9) 0518
Mean BDI visit 3, n (SD) 8.2 (5.7) 6.9 (6.3) 7.4 (5.5) g1@
Mean BDI visit 5, n (SD) 6.6 (5.2) 5.7 (4.8) 5.9 (6.1) 782
MDD visit 2, n (%) 4(10) 4(11) 0(0) > 16D
MDD visit 3, n (%) 2(5) 4(11) 3()

MDD visit 5, n (%) 3(8) 2 (5) 2(5)

Started antidepressant, n (%) 6 (15) 7(18) 4 (10) 56C

On lowest antidepressant dose, n (%) 3 (50) 7 (100) 3 (75) [1 unknown dose] 07¢

The BDI included scores in which 0-9 means minimal depressive symptoms, 10-19 means mild to moderate depressive symptoms, 20 or greater
means moderate to severe depressive symptoms. Visit 2 was at 26-28 weeks’ gestation; visit 3 was at 34-36 weeks’ gestation; and visit 5 was at 6—

8 weeks’ postpartum.

ANOVA, analysis of variance; BDI, Beck Depression Inventory; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; MDD, major depressive

disorder; SD, standard deviation.

aOne-Way ANOVA adjusted for BDI at enrollment;

b . R .
Generalized estimating equation model;

C_.
Fisher exact test.
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Measures of capsule compliance

TABLE 3

Page 13

EPA-rich fish oil (n =
39)

DHA-rich fish ail (n =

mean (SD) [number missing]©

Parameter 38) Placebo (n=41) Significance
Stopped before visit 2 (self-report) 3 0 3 24
Compliance between visits 1 and 2 (pill count), 0.67 (0.25) [3] 0.78 (0.20) [4] 0.68 (0.27) [1] 150

mean (SD) [number missing]®

Stopped before visit 3 (self-report) 4 2 4 772
Compliance between visits 2 and 3 (pill count), 0.58 (0.32) [5] 0.65 (0.27) [6] 0.63 (0.31) [2] 63b

mean (SD) [number missing]®

Stopped before visit 5 (self-report) 5 4 7 752
Compliance between visits 3 and 5 (pill count), 0.67 (0.35) [4] 0.62 (0.30) [2] 0.64 (0.36) [3] 850

Visit 1 was at enrollment at 12—-20 weeks, visit 2 was at 26—-28 weeks, visit 3 was at 34—-36 weeks, and visit 5 was at 6-8 weeks’ postpartum.

ANOVA, analysis of variance; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; SD, standard deviation.

a_.
Fisher exact test;

bOne—way ANOVA;

Missing means that the subject did not return capsules to be counted at this time point.
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TABLE 4
Per-protocol analysis
EPA-rich fish oil (n = 31), mean DHA-rich fish ail (n = 33), mean
Parameter  (SD) (SD) Placebo (n = 32), mean (SD)  Significance
BDIvisit2 7.9 (3.7) 6.5 (4.7) 6.3 (4.1) 292
BDI visit3 7.4 (5.0) 5.9 (4.9) 7.2(5.2) 51
BDI visit5 6.6 (5.2) 5.1 (4.4) 6.2 (6.5) 56

ANOVA, analysis of variance; BDI, Beck Depression Inventory; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; SD, standard deviation.

aOne-way ANOVA controlling for BDI score at enroliment.
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Maternal outcomes

TABLE 6

Page 16

EPA-rich fish ail (n=
39)

DHA-rich fish il (n =
38)

Parameter Placebo (n=41) Significance
Gestational age at delivery (wks), mean (SD) 39.1(1.5) 40.4 (0.9) 39.1(1.5) < .00018C
GDM, n (%) 7 (18) 1(3) 2(5) 06d
Gestational hypertension or preeclampsia, n (%) 8 (21) 2(5) 5(12) 100
Induced labor, n (%) 15 (38) 12 (32) 8 (20) 20d
Estimated blood loss (mL), mean (SD) 507 (481) 508 (325) 454 (296) 812
Cesarean section, n (%) 10 (26) 12 (32) 11 (28) 084d
Spontaneous vaginal delivery, n (%) 25 (64) 25 (66) 28 (70) ggd
Operative vaginal delivery, n (%) 4 (10) 1(3) 1(3) 32d

ANOVA, analysis of variance; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; GDM, gestational diabetes mellitus; NS, not significant;

D, standard deviation.
a
One-way ANOVA,;

b .
Tukey’s studentized range test;

CThe DHA group was significantly greater than both the EPA group and the placebo group;

dFisher exact test.
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Neonatal outcomes

TABLE 7

Page 17

Parameter EPA-rich fish oil (n=40) DHA-rich fish oil (n = 38) Placebo (n = 40) Significance
Birthweight (g), mean (SD) 3402 (550) 3774 (438) 3309 (555) < 0018-C
One minute Apgar, mean (SD) 73(2.2) 79(1.8) 7.9(1.9) 192
5-minute Apgar, mean (SD) 8.6 (0.8) 9.1(0.2) 8.9 (0.5) <.01ad
Cord arterial pH, mean (SD) 7.26 (0.09) (n=34) 7.27 (0.05) (n =31) 7.27 (0.06) (n =31) 542
NICU admission, n (%) 6 (15) 2(5) 4 (10) 398

ANOVA, analysis of variance; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; NICU, neonatal intensive care unit; SD, standard
deviation. Data are missing on 1 neonate who was not delivered at either study hospital.

aOne-way ANOVA, Kruskal-Wallis test for outliers;

b, . .
Tukey’s multiple comparisons test;

CThe DHA group was greater than both the EPA and placebo groups;

dMann-Whitney (Wilcoxon) test;

e_.
Fisher exact test.
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TABLE 8

Fatty acids in umbilical cord serum, as percent of total fatty acids

Group mean SD  Significance vs placebo?
EPA (n=33) epab 049 050 NS
DHAD 759 382 NS

Total omega-3 highly unsaturated fatty acids® 2512 722 NS

DHA(n=33)  gpab 043 034 NS

DHAb 994 482 <.05

Total omega-3 highly unsaturated fatty acids¢ 29-87 7.04 <.05

Placebo (n=36) gpab 050 049 —

DHAD 623 258 —

Total omega-3 highly unsaturated fatty acidsC ~ 22-44  7.03

ANOVA, analysis of variance; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; NS not significant; SD, standard deviation.
aOne-way ANOVA with Tukey’s multiple comparison test;
bExpressed as percent of total fatty acids;

CExpressed as percent of total highly unsaturated fatty acids.
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