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ABSTRACT
Objectives  The risk factors for prematurity are 
multifactorial and include low omega-3 status. Omega-3 
supplementation in pregnancy has been found to 
reduce prematurity risk, particularly among women 
with low omega-3 levels. This study aimed to identify 
maternal characteristics that predict whether women 
with a singleton pregnancy will benefit from omega-3 
supplementation to reduce their risk of prematurity.
Design  Exploratory analyses of a multicentre, double-
blind randomised trial.
Setting  6 tertiary care centres in four states in Australia.
Participants  5328 singleton pregnancies in 5305 women 
recruited before 20 weeks of gestation.
Interventions  Fish oil capsules containing 900 mg 
omega-3 long-chain polyunsaturated fatty acids per day 
versus vegetable oil capsules consumed from enrolment 
until 34 weeks’ gestation.
Outcome measures  Early preterm birth (EPTB, <34 
weeks’ gestation) and preterm birth (PTB, <37 weeks’ 
gestation) analysed using logistic regression models 
with interactions between treatment group and a 
range of maternal biological, clinical and demographic 
characteristics.
Results  Omega-3 supplementation reduced the odds 
of EPTB for women with low total omega-3 status in 
early pregnancy (OR=0.30, 95% CI 0.10–0.93). No 
additional maternal characteristics influenced whether 
omega-3 supplementation reduced the odds of EPTB. For 
PTB, women were more likely to benefit from omega-3 
supplementation if they were multiparous (OR=0.65, 
95% CI 0.49–0.87) or avoided alcohol in the lead up to 
pregnancy (OR=0.62, 95% CI 0.45–0.86).
Conclusions  Our results support previous findings 
that women with low total omega-3 levels in early 
pregnancy are most likely to benefit from taking omega-3 
supplements to reduce their risk of EPTB. Understanding 
how other maternal characteristics influence the 
effectiveness of omega-3 supplementation on reducing 
PTB requires further investigation.
Trial registration number  ACTRN12613001142729.

INTRODUCTION
Premature birth, especially birth before 34 
weeks’ gestation, and its complications are 
leading causes of death and disability among 
children below the age of 5 years.1 Identifying 
effective strategies to prevent preterm birth 
(PTB) is therefore crucial to relieve some of 
the burden on infants, parents and public 
healthcare systems.

Omega-3 (n-3) supplementation during 
pregnancy is one potential strategy for 
preventing PTB. A recent Cochrane review 
of 70 randomised trials demonstrated that 
n-3 supplementation during pregnancy can 
effectively reduce both PTB (<37 weeks’ 
gestation) and early preterm birth (EPTB, 
<34 weeks’ gestation).2 In secondary analyses 
of singleton pregnancies from the largest 
trial to date, the Omega-3 to Reduce the 
Incidence of Prematurity (ORIP) trial,3 4 we 
demonstrated that the risk of EPTB fell as 
total n-3 status in early pregnancy increased. 
Further, we showed that women with low total 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study uses data from the largest randomised 
trial of omega-3 supplementation in pregnancy with 
little missing data.

	⇒ The maternal characteristics considered were care-
fully selected based on biological plausibility and 
clinical relevance.

	⇒ The analyses were exploratory and involved many 
comparisons, hence significant findings may be due 
to chance.

	⇒ The trial was designed to detect the effect of ome-
ga-3 supplementation overall, not within subgroups, 
hence some important predictors may not have 
been identified due to lack of power.
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n-3 status in early pregnancy benefited most from supple-
mentation, achieving a 77% relative reduction in the risk 
of EPTB.5 Similarly, the Assessment of Docosahexaenoic 
Acid (DHA) on Reducing Early Preterm Birth (ADORE) 
trial6 reported that n-3 supplementation halved the EPTB 
rate among women with low DHA levels.7

While the ORIP and ADORE trials have identified 
various measures of maternal n-3 status in early pregnancy 
as predictors of whether women are likely to benefit from 
n-3 supplementation to reduce their risk of EPTB, there 
is a lack of clarity regarding whether n-3 status is the only 
important predictor for EPTB and whether n-3 status 
plays a role in the prevention of PTB. We therefore inves-
tigated whether a broad range of biological, clinical and 
demographic characteristics of pregnant women could 
be used to predict whether women will benefit from n-3 
supplementation in pregnancy and hence develop a more 
personalised approach to supplementation to reduce the 
risk of EPTB and PTB.

METHODS
This study used data collected in the ORIP trial, a multi-
centre, double-blind randomised controlled trial to assess 
the effect of n-3 supplementation in pregnancy on the 
incidence of EPTB. The trial protocol and primary trial 
findings have been published elsewhere.3 4 Women were 
eligible to participate with a single or multiple pregnancy 
attending one of six tertiary care centres in four states 
in Australia prior to 20 weeks’ gestation and the median 
gestational age at enrolment was 14 weeks. Women were 
able to participate during more than one pregnancy using 
a re-randomisation design8 and a total of 5544 pregnan-
cies in 5517 women were randomised to the n-3 arm or 
the control arm in a 1:1 ratio. Women were provided with 
fish oil capsules containing approximately 900 mg n-3 
long-chain polyunsaturated fatty acids (800 mg DHA and 
100 mg eicosapentaenoic acid (EPA)) per day or isoca-
loric vegetable oil control capsules, which were designed 
to mimic the fatty acid profile of the Australian diet. The 
full compositions of the treatment and control capsules 
are provided in online supplemental table S1. Women 

were asked to consume their allocated capsules until 34 
weeks’ gestation. Gestational age at delivery was deter-
mined based on the date of the last menstrual period 
and ultrasonographic data collected prior to 20 weeks’ 
gestation using a prespecified algorithm.3 The primary 
outcome for the trial was EPTB, while PTB was a key 
secondary outcome.

For the present study, we restricted inclusion to 
singleton pregnancies from the ORIP trial with known 
gestational age at delivery. The outcomes of interest were 
EPTB (delivery before 34 weeks’ gestation) and PTB 
(delivery before 37 weeks’ gestation). The predictors of 
interest were short-listed from the detailed baseline infor-
mation collected in the ORIP trial, based on biological 
plausibility and clinical relevance, with the same predic-
tors selected for both EPTB and PTB. The predictors 
of interest included maternal age, race, socioeconomic 
status, education, employment, income, weight, height, 
smoking status, alcohol intake, use of dietary supple-
ments, diabetes, pregnancy history and blood biomarkers 
of n-3 and n-6 status. The specific measures of n-3 and n-6 
status considered were alpha-linolenic acid (ALA), EPA, 
DHA, EPA+DHA, total n-3 (sum of ALA, EPA, docosapen-
taenoic acid and DHA), linoleic acid and arachidonic 
acid in maternal capillary whole blood collected at enrol-
ment, each expressed as a percentage of total fatty acids. 
DHA, EPA+DHA and total n-3 were also categorised as 
low, moderate or replete if levels fell below the threshold 
for benefit (where n-3 supplementation reduced the risk 
of EPTB from a relatively high level seen in the control 
group), between the threshold for benefit and harm, or 
above the threshold for harm (where n-3 supplementa-
tion increased the risk of EPTB from a relatively low level 
seen in the control group), respectively, as reported in 
previous analyses of the ORIP trial data5; no such thresh-
olds were identified for other measures of n-3 status 
and hence these were not categorised as low, moderate 
or replete for analysis. The full list of predictors consid-
ered, their definitions (including cut-offs for defining 
low, moderate and replete n-3 levels and further details 
on how these were identified) and justifications for any 
exclusions from the analysis is provided in online supple-
mental table S2.

Patient and public involvement
Pregnant women consented to, contributed data to and 
were informed of the main findings of the ORIP trial 
according to processes described previously.3 4 There was 
no direct patient or public involvement in the present 
study.

Statistical methods
EPTB and PTB were analysed using logistic regression 
models. Clustering due to women who participated in 
the trial during more than one pregnancy was taken 
into account using generalised estimating equations with 
robust variance estimation. Due to the relatively small 
number of EPTBs and PTBs, each predictor was initially 

Figure 1  Flow chart of participants in the Omega-3 to 
Reduce the Incidence of Prematurity (ORIP) trial and the data 
available for this exploratory analysis.
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explored separately in a model including the randomised 
treatment group, the predictor and their interaction, 
with adjustment for the stratification variables9 (enrol-
ment centre and use of n-3 supplements in the last 3 
months). This model allows both the background risk of 
the outcome and the effect of treatment to vary according 
to the predictor. Interaction tests were performed to 
assess whether the effect of n-3 supplementation on the 
outcome varied according to each predictor (ie, effect 
modification) and hence whether the predictor could be 
used to identify women likely to benefit from n-3 supple-
mentation. For categorical predictors, ORs are presented 
comparing the n-3 and control groups separately within 
each category of the predictor variable, along with 95% 
CIs. For continuous predictors, ORs and 95% CIs are 
presented for a 1-unit increase in the predictor variable 
separately by treatment group. P values from the treat-
ment group by predictor interaction test are presented 
in each case. The linearity assumption was assessed for 
each continuous predictor using the Hosmer-Lemeshow 
goodness of fit test and predictors were categorised into 
quartiles if the model fit was questionable. Additional 
logistic regression analyses were performed to explore the 
combined effect of multiple predictors that individually 
identified women likely to benefit from supplementation.

Analyses were performed using Stata V.16.1 (StataCorp: 
College Station, Texas, USA) based on the available data. 
All predictors considered in the analysis had <5% missing 
data and the majority had <0.5% missing data (online 
supplemental table S2). As the analysis was intended to 
identify maternal characteristics that predict whether 

women with a singleton pregnancy will benefit from 
n-3 supplementation, rather than estimate the causal 
effects of the predictors themselves, confounders of the 
predictor–outcome relationship were not included in 
the regression models and results should not be used to 
infer causal effects of the predictors on prematurity. No 
adjustment was made for multiple comparisons due to 
the exploratory nature of this study and hence statistically 
significant findings (p<0.05) should be interpreted with 
caution.

RESULTS
The analyses included 5328 singleton pregnancies in 
5305 women with known gestational length (figure  1). 
Ninety-one (1.7%) pregnancies resulted in EPTB, while 
378 (7.1%) pregnancies resulted in PTB. Reassuringly, 
baseline characteristics were comparable between the 
treatment groups for the subset of pregnancies included 
in this study (table 1), which included 96% of the 5544 
pregnancies randomised in the ORIP trial.

EPTB (<34 weeks)
Overall, there was little evidence to suggest that n-3 supple-
mentation is beneficial for reducing EPTB in this large subset 
of singleton pregnancies (1.81% vs 1.61%, OR=1.13, 95% CI 
0.74–1.71; table 2), consistent with results for all randomised 
pregnancies in ORIP.4 However, supplementation may be 
beneficial for specific subgroups of women, as several blood 
biomarkers of n-3 status in early pregnancy were predictive 
of whether n-3 supplementation reduces a woman’s odds of 

Table 1  Baseline characteristics of women for singleton pregnancies included in the analysis by treatment group

Characteristic Omega-3 (N=2654) Control (N=2674)

Consumed omega-3 containing supplements in previous 3 months: n/N (%) 356/2654 (13.4) 357/2674 (13.4)

Maternal age: median (IQR) 30.0 (26.0–34.0) 30.0 (27.0–33.0)

Gestational age (weeks) at trial entry: median (IQR) 14.1 (12.7–16.4) 14.2 (12.7–16.6)

White race: n/N (%) 1965/2649 (74.2) 1969/2669 (73.8)

Completed high school education: n/N (%) 2153/2644 (81.4) 2128/2667 (79.8)

Currently employed: n/N (%) 1921/2643 (72.7) 1920/2665 (72.0)

Weight at trial entry (kg): median (IQR) 69.4 (60.6–81.1) 69.0 (60.9–81.0)

Smoked cigarettes leading up to pregnancy: n/N (%) 404/2639 (15.3) 407/2665 (15.3)

Drank alcohol leading up to pregnancy: n/N (%) 1446/2642 (54.7) 1505/2666 (56.5)

Any previous births ≥20 weeks: n/N (%) 1473/2643 (55.7) 1502/2666 (56.3)

ALA: median (IQR) 0.5 (0.4–0.7) 0.6 (0.4–0.7)

EPA: median (IQR) 0.5 (0.4–0.6) 0.5 (0.4–0.6)

DPA: median (IQR) 1.0 (0.9–1.1) 1.0 (0.9–1.1)

DHA: median (IQR) 2.7 (2.3–3.1) 2.7 (2.3–3.1)

EPA+DHA: median (IQR) 3.2 (2.8–3.6) 3.2 (2.7–3.7)

Total omega-3: median (IQR) 4.8 (4.3–5.3) 4.8 (4.3–5.3)

Total omega-3 is the sum of ALA, EPA, DPA and DHA.
ALA, alpha-linolenic acid; DHA, docosahexaenoic acid; DPA, docosapentaenoic acid; EPA, eicosapentaenoic acid; IQR, interquartile 
range.
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EPTB (interaction p<0.05; table  2). The greatest benefit of 
supplementation was seen among women with low total n-3 
status in early pregnancy, whose odds of EPTB reduced by 
70% with supplementation (OR=0.30, 95% CI 0.10–0.93, inter-
action p=0.007). Of note, the background risk of EPTB was 
highest among women with low total n-3 levels; 3.05% of low 
status women, 1.81% of moderate status women and 0.85% 
of replete status women in the control group had an EPTB 
(table 2). N-3 supplementation had a negative effect on EPTB 
among women who already had replete levels of n-3 at baseline 
and hence had the lowest background risk of EPTB (ORs 4.50, 
4.17 and 2.60 for DHA, EPA+DHA and total n-3, respectively; 
table 2). The possibility of using multiple biomarkers of n-3 
status (DHA, EPA+DHA and total n-3) in combination to better 
identify women likely to benefit from n-3 supplementation was 
investigated but did not produce meaningful results due to the 
high correlation between the different status measures.

Aside from blood biomarkers of n-3 status, no addi-
tional maternal characteristics were identified as being 
useful for predicting whether a woman will benefit from 
n-3 supplementation in pregnancy to reduce her odds of 
EPTB (online supplemental table S3).

PTB (<37 weeks)
Consistent with our earlier report,4 n-3 supplementation 
may be beneficial overall for reducing PTB (6.37% vs 7.82%, 

OR=0.80, 95% CI 0.65–0.99; table 3). The most promising 
characteristics for identifying women who are more likely to 
benefit from n-3 supplements in pregnancy to reduce their 
odds of PTB were parity and alcohol use in the lead up to 
pregnancy (table 3, online supplemental table S4). Ignoring 
alcohol consumption, n-3 supplementation reduced the odds 
of PTB by 35% for women with a previous birth (OR=0.65, 
95% CI 0.49–0.87) but did not alter the odds for first-time 
mothers (OR=1.03, 95% CI 0.75–1.42, interaction p=0.04). 
Similarly, ignoring parity, n-3 supplementation reduced the 
odds of PTB by 38% among women who abstained from 
drinking alcohol in the 3 months leading up to pregnancy 
(OR=0.62, 95% CI 0.45–0.86), while no effect of n-3 supple-
mentation was seen among women who consumed alcohol 
leading up to pregnancy (OR=0.97, 95% CI 0.73–1.30, inter-
action p=0.04).

Further analyses suggested that the combination 
of parity and alcohol use may be useful for identifying 
women likely to benefit from n-3 supplementation to 
reduce their odds of PTB (three-way interaction p=0.02). 
N-3 supplementation was beneficial with similar esti-
mated effects (ORs ranging from 0.57 to 0.66) for all 
subgroups of women defined by these two factors, except 
those women who were primiparous and drank alcohol in 
the lead up to pregnancy, among whom supplementation 

Table 2  Results of interaction analyses involving blood biomarkers of omega-3 status in early pregnancy as predictors of the 
effect of omega-3 supplementation on EPTB

Omega-3 status in early 
pregnancy*

Omega-3 n/N (%)
Early preterm

Control n/N (%)
Early preterm OR (95% CI)

Interaction 
P value

Overall 48/2654 (1.81) 43/2674 (1.61) 1.13 (0.74, 1.71)†

DHA status 0.05

 � Low (<2.0%) 4/189 (2.12) 8/239 (3.35) 0.63 (0.19, 2.14)

 � Moderate (2.0%–2.9%) 30/1533 (1.96) 31/1478 (2.10) 0.93 (0.56, 1.55)

 � Replete (>2.9%) 13/803 (1.62) 3/828 (0.36) 4.50 (1.28, 15.83)

EPA+DHA status 0.02

 � Low (<2.6%) 5/340 (1.47) 11/406 (2.71) 0.54 (0.19, 1.55)

 � Moderate (2.6%–3.4%) 26/1310 (1.98) 27/1234 (2.19) 0.91 (0.53, 1.57)

 � Replete (>3.4%) 16/875 (1.83) 4/905 (0.44) 4.17 (1.39, 12.54)

Total omega-3 status 0.007

 � Low‡ (<4.2%) 4/421 (0.95) 15/491 (3.05) 0.30 (0.10, 0.93)

 � Moderate (4.2%–4.9%) 20/1053 (1.90) 18/994 (1.81) 1.05 (0.55, 2.01)

 � Replete (>4.9%) 23/1051 (2.19) 9/1060 (0.85) 2.60 (1.20, 5.64)

ORs are comparing the omega-3 group to the control group within each category of omega-3 status (low, moderate or replete). ORs >1 
indicate the odds of early preterm birth are higher in the omega-3 group, while ORs <1 indicate the odds of early preterm birth are higher in 
the control group. Unless otherwise indicated, ORs are based on a logistic regression model including treatment group, omega-3 status and 
an interaction between treatment group and omega-3 status, with adjustment for enrolment centre and use of omega-3 supplements in the 
last 3 months.
*DHA, EPA+DHA and total omega-3 status were measured as a percentage of total fatty acids in whole blood at baseline and categorised as 
low, moderate or replete according to cut-offs identified in Simmonds et al.5

†OR is based on a logistic regression model including treatment group, with adjustment for enrolment centre and use of omega-3 
supplements in the last 3 months.
‡Results differ slightly from Simmonds et al5 since cut-offs were applied here after rounding to one decimal place (consistent with how cut-
offs have been applied in practice) and ORs are presented here instead of relative risks.
DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; EPTB, early preterm birth.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 12, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
17 A

p
ril 2023. 

10.1136/b
m

jo
p

en
-2022-070220 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://dx.doi.org/10.1136/bmjopen-2022-070220
https://dx.doi.org/10.1136/bmjopen-2022-070220
http://bmjopen.bmj.com/


5Yelland LN, et al. BMJ Open 2023;13:e070220. doi:10.1136/bmjopen-2022-070220

Open access

appeared harmful (OR=1.54, 95% CI 1.01–2.34; table 3). 
Other maternal characteristics varied across these 
subgroups defined by parity and alcohol use, highlighting 
that prediction does not imply causation (online supple-
mental table S5). Blood biomarkers were generally similar 
between subgroups, though the subgroup of women who 
may be harmed by supplementation (those who were 
primiparous and drank alcohol) had the highest median 
total n-3 levels at baseline.

Aside from parity and alcohol use, no other maternal char-
acteristics were found to predict the effect of n-3 supplemen-
tation on PTB (interaction p>0.05), including total n-3 status 
(interaction p=0.23; online supplemental table S4). However, 
if only those women with low total n-3 levels were to take n-3 
supplements (in order to reduce their risk of EPTB, based on 
previous recommendations5 7 and consistent with our find-
ings above), this would be expected to reduce their odds of 
PTB by 44% (OR=0.56, 95% CI 0.34–0.92); limited benefits of 
n-3 supplementation were observed in women with moderate 
(OR=0.88, 95% CI 0.62–1.24) or replete (OR=0.93, 95% CI 
0.66–1.30) total n-3 levels.

DISCUSSION
In this detailed reanalysis of the ORIP trial data, we 
confirmed a beneficial effect of n-3 supplementation 
at about 1 g/day on EPTB for women with a singleton 
pregnancy and low total n-3 status, which is consistent 
with previous secondary analyses from the ORIP trial5 
and findings from the ADORE7 and Chinese10 trials. We 
found that women with higher n-3 status in early preg-
nancy are already at low risk of EPTB and moderately 
high n-3 supplementation may increase this risk, while 
those with lower n-3 status are at higher risk of EPTB 

and are expected to benefit from higher dose supple-
mentation. Our EPTB findings therefore support current 
Australian recommendations for women who are low 
in n-3 to take n-3 supplements during pregnancy.11 No 
additional maternal characteristics were found to be 
useful for refining these recommendations, suggesting 
that EPTB can be reduced in practice by measuring n-3 
status in early pregnancy and recommending higher dose 
n-3 supplements only to those women with low total n-3 
levels.12 This test-and-treat approach is currently being 
evaluated in South Australia by offering n-3 testing as part 
of an existing antenatal screening programme available 
without cost to all pregnant women. Such an approach 
could be adopted more broadly using recommended cut-
points for defining low total n-3 status in whole blood 
(<4.2% of total fatty acids), plasma (<3.7%) or serum 
(<3.7%).13 Targeting supplements to women may also aid 
sustainability of marine sources of n-3 fatty acids.

Our exploration of PTBs among women with singleton 
pregnancies did not identify n-3 status in early pregnancy 
as a predictor of the effectiveness of n-3 supplementa-
tion, possibly due to a lack of power, although a substan-
tial 44% reduction in the odds of PTB would be expected 
by supplementing women with low n-3 status in order to 
reduce their risk of EPTB. Interestingly, parity emerged 
as a potential characteristic to identify women who may 
benefit from taking higher dose n-3 supplements during 
pregnancy to reduce their risk of PTB, with supplementa-
tion beneficial for multiparous women. This is consistent 
with previous research showing that n-3 status is lower in 
women during second or subsequent pregnancies and 
for women with a shorter interpregnancy interval.14 The 
depletion of maternal n-3 stores is thought to be due to 

Table 3  Results of interaction analyses involving alcohol use, parity and their combination as predictors of the effect of 
omega-3 supplementation on PTB

Any previous births ≥20 
weeks

Drank alcohol in 3 months leading 
up to pregnancy

Omega-3 n/N (%)
Preterm

Control n/N (%)
Preterm OR (95% CI)

Interaction 
P value

Overall Overall 169/2654 (6.37) 209/2674 (7.82) 0.80 (0.65, 0.99)*

No Overall 84/1170 (7.18) 81/1164 (6.96) 1.03 (0.75, 1.42) 0.04

Yes Overall 84/1473 (5.70) 128/1502 (8.52) 0.65 (0.49, 0.87)

Overall No 68/1196 (5.69) 103/1161 (8.87) 0.62 (0.45, 0.86) 0.04

Overall Yes 100/1446 (6.92) 106/1505 (7.04) 0.97 (0.73, 1.30)

No No 25/454 (5.51) 42/451 (9.31) 0.57 (0.34, 0.95)† 0.02†

No Yes 59/716 (8.24) 39/713 (5.47) 1.54 (1.01, 2.34)†

Yes No 43/742 (5.80) 61/710 (8.59) 0.66 (0.44, 0.99)†

Yes Yes 41/730 (5.62) 67/791 (8.47) 0.64 (0.43, 0.97)†

ORs are comparing the omega-3 group to the control group. ORs >1 indicate the odds of preterm birth are higher in the omega-3 group, while ORs 
<1 indicate the odds of preterm birth are higher in the control group. Unless otherwise indicated, ORs are based on a logistic regression model 
including treatment group, alcohol use/parity and an interaction between treatment group and alcohol use/parity, with adjustment for enrolment 
centre and use of omega-3 supplements in the last 3 months.
*OR is based on a logistic regression model including treatment group, with adjustment for enrolment centre and use of omega-3 supplements in the 
last 3 months.
†ORs are based on a logistic regression model including treatment group, alcohol use, parity, all two-way interactions and a three-way interaction, 
with adjustment for enrolment centre and use of omega-3 supplements in the last 3 months. Interaction p value is for the three-way interaction.
PTB, preterm birth.
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the preferential transfer of n-3 to the fetus during the 
third trimester.15 Parity is easy to assess and hence could 
be used as a simple tool, without the need for a blood 
test, to identify women who may benefit from n-3 supple-
mentation. The potential value of preconception dietary 
strategies to rebuild maternal n-3 stores between preg-
nancies could also be explored, as suggested by others.16 
However, our findings require confirmation in other 
studies before using parity to inform practice, due to the 
exploratory nature of this study with no correction for 
multiple comparisons and hence a high risk of chance 
findings.

Another maternal characteristic that emerged as a 
predictor of benefit from higher dose n-3 supplements 
to reduce the risk of PTB was avoiding alcohol in the 3 
months leading up to pregnancy. However, if alcohol use 
was combined with parity, the benefits of n-3 supplemen-
tation were seen across all women except those who had 
not had a previous birth and who drank in the lead up to 
pregnancy. These complex findings are difficult to explain 
and may relate to inaccuracies in self-reported alcohol 
intake or be driven by other maternal characteristics, 
or combinations of them, that we either lack the power 
to identify or did not assess. For example, women with 
higher socioeconomic status are more likely to consume 
alcohol during pregnancy17 18 and socioeconomic status 
could be an important predictor of the effectiveness of 
n-3 supplementation.

The key strengths of this study are the large sample 
size (5328 pregnancies) with very little missing data, the 
broad range of maternal characteristics that were avail-
able for consideration and the selection of characteristics 
based on their biological plausibility and clinical rele-
vance. The main limitations are the exploratory nature 
of the analyses involving many comparisons that may be 
underpowered, and the relatively few cases of EPTB and 
PTB, which restricted our ability to look at the effect of 
multiple characteristics in combination.

In conclusion, our results confirm that among women 
with a singleton pregnancy, those with low total n-3 levels 
are the ones most likely to benefit from taking n-3 supple-
ments to reduce their risk of EPTB. Understanding how 
other maternal characteristics, such as parity, influence 
the effectiveness of n-3 supplementation on reducing 
PTB requires further investigation.
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