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Key Messages

• Cost-effective primary prevention strategies to reduce preterm 
birth (PTB) are required to reduce the ∼15 million preterm ba-
bies born every year worldwide. Nutritional interventions may 
offer a promising solution.

• The strongest evidence to date for a nutritional solution to re-
duce PTB exists for omega-3 long-chain polyunsaturated fatty 
acids and suggests that women with low levels of omega-3 in 
early pregnancy may benefit from supplementation.

• Recent findings suggest that determining an individual wom-
an’s polyunsaturated fatty acid status in early pregnancy may 
be a precise way to inform recommendations to reduce her risk 
of PTB.
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Abstract
Worldwide, around 15 million preterm babies are born annu-

ally, and despite intensive research, the specific mechanisms 

triggering preterm birth (PTB) remain unclear. Cost-effective 

primary prevention strategies to reduce PTB are required, and 

nutritional interventions offer a promising alternative. Nutri-

ents contribute to a variety of mechanisms that are poten-

tially important to preterm delivery, such as infection, inflam-

mation, oxidative stress, and muscle contractility. Several ob-

servational studies have explored the association between 

dietary nutrients and/or dietary patterns and PTB, often with 

contrasting results. Randomized trial evidence on the effects 

of supplementation with zinc, multiple micronutrients (iron 

and folic acid), and vitamin D is promising; however, results 

are inconsistent, and many studies are not adequately pow-

ered for outcomes of PTB. Large-scale clinical trials with PTB 

as the primary outcome are needed before any firm conclu-

sions can be drawn for these nutrients. The strongest evi-

dence to date for a nutritional solution exists for omega-3 

long-chain polyunsaturated fatty acids (LCPUFAs), key nutri-

ents in fish. In 2018, a Cochrane Review (including 70 studies) 

showed that prenatal supplementation with omega-3 LCPU-

FAs reduced the risk of PTB and early PTB (EPTB) compared 

with no omega-3 supplementation. However, the largest tri-

al of omega-3 supplementation in pregnancy, the Omega-3 

to Reduce the Incidence of Prematurity (ORIP) trial (n = 

5,544), showed no reduction in EPTB and a reduction in PTB 

only in a prespecified analysis of singleton pregnancies. Ex-

ploratory analyses from the ORIP trial found that women with 

low baseline total omega-3 status were at higher risk of EPTB, 

and that this risk was substantially reduced with omega-3 

supplementation. In contrast, women with replete or high 

baseline total omega-3 status were already at low risk of EPTB 
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and additional omega-3 supplementation increased the risk 

of EPTB compared to control. These findings suggest that 

determining an individual woman’s PUFA status may be the 

most precise way to inform recommendations to reduce her 

risk of PTB. © 2021 S. Karger AG, Basel

Preterm Birth

A human pregnancy usually lasts around 40 weeks, with most 

babies delivered at term (between 37 and 42 weeks of gesta-

tion; Fig. 1). Preterm birth (PTB) is defined by the World Health 

Organization (WHO) as all births before 37 completed weeks 

of gestation or fewer than 259 days since the first day of a 

woman’s last menstrual period [1]. PTB is the second leading 

cause of death globally for children under 5 years of age [1]. It 

is estimated that ∼15 million babies each year worldwide are 

born preterm with 20% occurring before 34 weeks gestation, 

referred to as early PTB (EPTB). EPTB is the major cause of 

perinatal mortality, serious neonatal morbidity, and moder-

ate-to-severe childhood disability in developed countries [2–

4]. These infants often require extended periods in hospital 

intensive care and may have developmental problems that 

can last a lifetime, including problems with their lungs, gut, 

and immune system function, in addition to problems with 

their vision and hearing. In early childhood, developmental 

difficulties may emerge, with later societal and economic im-

pacts due to low educational achievement, high unemploy-

ment, and deficits in social and emotional well-being [5]. 

These outcomes have enormous economic and public health 

impact [6], and addressing PTB is an urgent priority.

Preventing PTB, a Challenging Issue

PTB is one of the most challenging issues in obstetric and 

neonatal care and is caused by multiple etiologies [7]. About 

half of the time, the causes of PTB are unclear, and there are 

no current satisfactory prevention strategies or treatments. 

Several Cochrane systematic reviews have been conducted 

on the effects of interventions designed to prevent PTB with 

treatments ranging from bed rest and smoking cessation to 

therapeutic drugs such as betamimetics, magnesium sulfate, 

and calcium channel blockers. While there has been some 

success in reducing the risk of PTB in high-risk women with 

tocolytic agents [8, 9], these are not suitable as prophylactic 

strategies because the risks associated with these interven-

tions are not acceptable to the general population. One phar-

macological intervention, which has been shown to be some-

what effective is progesterone, however, only in singleton 

pregnancies with a history of PTB [10]. In the absence of pre-

dictive tests that are sensitive, specific, and feasible to imple-

ment, more general cost-effective primary prevention strate-

gies for PTB are required [7]. Nutritional interventions are 

promising alternatives.

Maternal Nutrition

Maternal nutrition before and during pregnancy plays an im-

portant role in providing the necessary nutrients for fetal 

growth [11] and may be a key factor in the risk of PTB [12]. 

Several observational studies have explored the association 

between dietary nutrients and PTB and present contrasting 

results. A cohort study in 60,000 women with singleton preg-

Pregnancy

Early preterm birth
(<34 weeks)

Completed
weeks of
gestation

16 20 24

Second trimester Third trimester Post
term

Post
term
≥42

weeks

Term
(37–42
weeks)

Preterm birth
(<37 weeks)

28 32 36 40

Fig. 1. Gestation at birth definitions.
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nancies in Norway observed an association between higher 

intake of artificially sweetened and sugar-sweetened bever-

ages and increased risk of PTB [13]. Another study based on 

the same pregnancy cohort assessed the risk of PTB for 3 di-

etary patterns: “prudent” (vegetables, fruits, oils, water as bev-

erage, whole grain cereals, and fiber-rich bread), “Western” 

(salty and sweet snacks, white bread, desserts, and processed 

meat products), and “traditional” (potatoes and fish), reporting 

that high scores on the “prudent” dietary pattern were associ-

ated with significantly reduced risk of PTB (hazard ratio for the 

highest vs. the lowest third: 0.88, 95% CI 0.80–0.97). The “tra-

ditional” diet was associated with reduced risk of PTB for the 

highest versus the lowest third (hazard ratio 0.91, 0.83–0.99), 

and no independent association with PTB was found for the 

“Western” diet [14]. Another cohort study, in Denmark (Danish 

National Birth Cohort), showed consumption of a Mediterra-

nean diet in mid-pregnancy (including fish at least bi-weekly, 

using olive or grape seed oil, >5 portions of fruit and vegeta-

bles/day, meat no more than twice a week, and at most 2 cups 

of coffee/day) was associated with a 72% lower risk of EPTB 

[15].

The epidemiological evidence on dietary patterns and PTB 

has been summarized in 3 recent systematic reviews [16–18]. 

The review by Chia and colleagues [16], a meta-analysis in-

cluding 6 studies, showed adherence to a “healthy” diet com-

prising high intakes of vegetables, fruits, whole grains, low-fat 

dairy, and lean protein foods lowered the risk of PTB (odds 

ratio [OR] for the top compared to bottom tertile [0.79, 95% 

CI 0.68–0.91]). Kibret et al. [17] pooled data from 9 studies to 

assess the association between adherence to a “healthy di-

etary pattern” defined as high intake of vegetables, fruits, 

whole grain foods, poultry and fish, and PTB. Reduced odds 

of PTB were observed (OR 0.75, 95% CI 0.57–0.93), although 

there was significant heterogeneity between studies (I2 = 

89.6%). Analysis based on 4 of the studies presented in this 

review showed a “Western” diet, comprising mostly refined 

grains, processed meats or snacks, high-sugar and high-fat 

dairy products, eggs, and white potatoes had no effect on the 

odds of PTB (OR 1.11, 95% CI 0.87–1.34), though again sub-

stantial heterogeneity was seen (I2 = 77.8%) [17]. Raghavan and 

colleagues [18] performed a narrative review of the evidence 

for associations between dietary patterns during pregnancy 

and PTB. They concluded that although the evidence is lim-

ited, there is some evidence (mostly studies involving Cauca-

sian women) to support protective associations with PTB. 

These protective dietary patterns are higher in vegetables; 

fruits; whole grains; nuts; legumes and seeds; and seafood, 

and lower in red and processed meats and fried foods [18].

Fish is a rich source of essential nutrients for fetal develop-

ment which has been linked to a reduction in PTB since the 

1980s when it was noticed that women who ate a lot of fish 

in the Faroe Islands (in Scandinavia) had longer pregnancies 

than their Danish neighbors [19]. A systematic review by Lev-

entakou et al. [20] assessed the evidence for associations be-

tween fish intake and PTB, adjusting for a wide range of po-

tentially important confounding variables in all meta-analy-

ses. A total of 19 population-based European birth cohort 

studies and 151,880 mother-child pairs were included in this 

Table 1. Summary of Cochrane reviews assessing RCT evidence on effects of nutrients during pregnancy on PTB and EPTB

Nutrients and outcome assessed Effects Quality of the 
evidence 
(grade)

Magnesium versus no magnesium and PTB [22] 7 trials, 5,981 women RR 0.89 (95% CI 0.69–1.14) Not applicablea

Calcium versus placebo/no treatment and EPTB [23] 4 trials, 5,669 women RR 1.04 (95% CI 0.8–1.36) Moderate

Calcium versus placebo/no treatment and PTB [23] 13 trials; 16,139 women RR 0.86 (95% CI 0.7–1.05) Moderate

Iron alone versus placebo/no treatment and PTB [24] 6 trials, 1,713 women RR 0.82 (95% CI 0.58–1.14) Not applicablea

Folic acid alone versus placebo/no treatment and PTB [25] 3 trials, 2,959 women RR 1.01 (95% CI 0.73–1.38) Not applicablea

Iron and folic acid versus placebo/no treatment and PTB [24] 3 trials, 1,479 women RR 1.55 (95% CI 0–4.6) Not applicablea

Supplements containing iron and folic acid versus same supplements without iron  
nor folic acid or placebo and PTB [24]

3 trials, 1,497 women RR 1.55 (95% CI 0.40–6.00) Low

MMN (with iron and folic acid) versus iron with or without folic acid and PTB [26] 8 trials, 91,425 women RR 0.95 (95% CI 0.90–1.01) Moderate

Zinc alone or in combination with other micronutrients versus placebo and PTB [29] 16 trials, 7,637 women RR 0. 86 (95% CI 0.76–0.97) Moderate

Vitamin D alone versus placebo/no treatment and PTB [27] 7 trials, 1,640 women RR 0.66 (95% CI 0.34–1.30) Low certainty

Vitamin D and calcium versus placebo/no treatment and PTB [27] 5 trials, 942 women RR 1.52 (95% CI 1.01–2.28) Low certainty

Omega-3 LCPUFA compared with no omega-3 and PTB [28] 26 trials, 10,304 women RR 0.89 (95% CI 0.81–0.97) High

Omega-3 LCPUFA compared with no omega-3 and EPTB [28] 9 trials, 5,204 women RR 0.58 (95% CI 0.44–0.77) High

EPTB, early preterm birth (<34 weeks); LCPUFA, long-chain polyunsaturated fatty acid; PTB, preterm birth (<37 weeks); RCT, randomized controlled trial; MD, 
mean difference; MMN, multiple micronutrients; RR, relative risk. a Quality of evidence not assessed in the review.
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review. Findings were consistent across cohorts; the adjusted 

RR of fish intake >1 but <3 times/week compared to ≤1 time/

week was 0.87 (95% CI 0.82–0.92) and of fish intake ≥3 times/

week compared to ≤1 time/week was 0.89 (95% CI 0.84–

0.96). This large international study indicates that moderate 

fish intake during pregnancy is associated with lower risk of 

PTB [20]. Although some conclusions regarding dietary pat-

terns and fish intake can be drawn from these reviews, inter-

pretation is difficult due to the methodological limitations of 

epidemiological studies and the risk of bias from residual con-

founding [21].

Randomized controlled trials (RCTs) are the most reliable 

type of research to inform questions about cause and effect. 

A substantial body of RCT evidence on the effects of supple-

mentation with individual nutrients, including magnesium, 

calcium, iron, folic acid, zinc, vitamin D, omega-3, or multiple 

micronutrients (MMNs), on PTB has accumulated. Samuel et 

al. [7] have provided a systematic overview of the evidence on 

nutritional solutions for PTB risk reduction, and various Co-

chrane reviews [22–28] assess the RCT evidence on the ef-

fects of these nutrients on PTB (Table 1). A review of magne-

sium supplementation during pregnancy showed no differ-

ence in risk of PTB between women who received magnesium 

versus no magnesium [22]. Another review found moderate 

quality evidence indicating no reduction in PTB or EPTB risk 

between women who received calcium during pregnancy 

compared to placebo or no treatment [23]. Two early Co-

chrane reviews found no differences in PTB between women 

who received iron alone compared with no treatment/pla-

cebo [24]; folic acid alone compared with no treatment or 

placebo [25]; daily iron and folic acid supplements versus no 

treatment/placebo [24]; or any supplements containing iron 

and folic acid compared with the same supplements without 

iron nor folic acid or placebo [24]. More recently, a Cochrane 

review evaluating benefits of MMNs supplementation with 

iron and folic acid during pregnancy found moderate quality 

evidence for a small effect of MMNs (with iron and folic acid) 

compared to iron with or without folic acid on the risk of PTB 

[26].

There is some limited evidence for administration of zinc 

supplements (5–44 mg/day) as well as vitamin D supplemen-

tation as potentially effective interventions to prevent PTB [7]. 

A Cochrane review demonstrated moderate quality evidence 

of a small but significant 14% reduction in PTB with antenatal 

supplementation of zinc alone or in combination with other 

micronutrients compared to placebo [29]. However, most of 

the RCTs assessing zinc have been conducted in low-income 

countries among women with poor nutritional status, likely to 

have had low zinc concentrations. The reduction in PTB ob-

served in these studies has not been accompanied by a reduc-

tion in LBW or a difference in gestational age at birth, suggest-

ing that it is too early to be certain about the beneficial effects 

of zinc [7]. Vitamin D deficiency in women of reproductive age 

is widespread, and low maternal vitamin D status during preg-

nancy is a risk factor for several adverse birth outcomes in-

cluding PTB [30]. A recent review by De-Regil et al. [27] found 

low-quality evidence showing no difference in PTB between 

women who received vitamin D alone compared to placebo 

or no treatment, or between women who received vitamin D 

and calcium versus placebo or no treatment during pregnan-

cy. The only high-quality evidence to date for a nutritional 

solution to prevent PTB (in singleton pregnancies) exists for 

omega-3 long-chain polyunsaturated fatty acids (LCPUFAs).

Omega-3
polyunsaturated fatty acids

Alpha-linolenic acid (ALA)
18:3n-3

Eicosapentaenoic acid (EPA)
20:5n-3

Omega-6
polyunsaturated fatty acids

Linoleic acid (LA)
18:2n-6

Arachidonic acid (AA)
20:4n-6

Decosahexaenoic acid (DHA)
22:6n-3

Omega-3 and omega-6
compete for the same desaturation

and elongation enzymes

Fig. 2. Synthesis of polyunsaturated fatty 
acids.
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Omega-3 and PTB

Omega-3 is an essential fatty acid which must be obtained 

from the diet and is a key nutrient in fish. First observed in the 

1980s and recently supported in the large Leventakou review, 

long-chain omega-3 fatty acids from marine sources such as 

fish and algae are thought to be responsible for longer preg-

nancies (and fewer preterm babies) [19, 20]. There are plau-

sible biological mechanisms to indicate that dietary insuffi-

ciency of omega-3 LCPUFA may play a role in the pathophys-

iology of preterm delivery, and this presents a potential target 

for intervention. Prostaglandins and other oxylipins derived 

from omega-6 and omega-3 fatty acids play essential roles in 

normal and pathologic initiation of labor [31, 32]. The feto-

placental unit is supplied with LCPUFAs from the maternal 

circulation, which is influenced by maternal LCPUFA intake 

and endogenous synthesis (Fig.  2). The prostaglandins and 

oxylipins derived from omega-6 arachidonic acid within the 

utero-placental unit in normal pregnancy are countered by 

local production of prostaglandins and oxylipins derived from 

omega-3 LCPUFA within the same tissues. The balance be-

tween the metabolites of omega-3 and omega-6 fatty acids 

plays a vital role in the maintenance of normal gestational 

length and is a critical element in cervical ripening and the 

initiation of labor [33, 34]. If local production of omega-6-de-

rived prostaglandins within the feto-placental unit is too high, 

or local accumulation of omega-3 LCPUFA is too low, the 

cervix may prematurely ripen and uterine contractions in-

crease, which may in turn lead to PTB.

Current Western diets are low in omega-3 LCPUFAs and 

high in omega-6 fatty acids. The WHO recommends an in-

take of 300 mg of omega-3 LCPUFAs per day in pregnant 

women; however, the median intake among Australian and 

American women of childbearing age is less than one-third 

of this, compared with 1,000 mg/day in many women from 

nations with high fish consumption, such as Japan, Korea, 

and Norway [35]. Several epidemiological studies and RCTs 

have investigated the effect of increased maternal omega-3 

intake and PTB. Middleton et al. [28] recently updated the 

Cochrane Review of Marine Oil Supplementation in Pregnan-

cy, which was first published in 2006 [36]. This updated re-

view includes all trials of LCPUFAs in any form or dose during 

pregnancy (including as supplements, food, or dietary ad-

vice). The latest search of the literature was conducted in 

August 2018. The review included 70 RCTs, involving 19,927 

women. Most of the trials were conducted in high-income 

countries (e.g., USA, England, The Netherlands, Australia, and 

Denmark), and most included women were carrying single-

ton pregnancies. The intervention dose ranged between 200 

and 2,700 mg omega-3 LCPUFA as docosahexaenoic acid 

(DHA) or eicosapentaenoic acid (EPA) and was administered 

mainly throughout the second half of pregnancy. Results 

show high-quality evidence that supplementation with ome-

ga-3 LCPUFA during pregnancy reduced the risk of having a 

premature baby <37 weeks’ gestation by 11% and <34 weeks’ 

gestation by 42% compared with no omega-3 supplementa-

tion. Additional outcomes for the systematic reviewed 

showed that prenatal omega-3 LCPUFA supplementation 

was safe (in terms of no effect on bleeding or postpartum 

hemorrhage) and significantly reduced the incidence of low 

birth weight and increased the incidence of pregnancies 

continuing beyond 42 weeks, although there was no differ-

ence identified in induction of labor for post-term pregnan-

cies (Table 2).

Table 2. Summary of 2018 Cochrane review of marine oil supplementation in pregnancy outcomes [35]

Variable Effect of omega-3 LCPUFA treatment relative to control Quality of the 
evidence (grade)

Birth <34 weeks 11 trials, 5,409 women RR 0.58 (95% CI 0.44–0.77) High
Birth <37 weeks 25 trials, 10,256 women RR 0.89 (95% CI 0.81–0.97) High
Birth >42 weeks 6 trials with 5,141 women RR 1.61 (95% CI 1.11–2.33) Moderate
Gestational length 41 trials with 12,517 women MD 1.67 days (0.95–2.39) Moderate
Preeclampsiaa 20 trials with 8,306 women RR 0.84 (0.69–1.01) Low
Perinatal death 10 trials with 7,416 women RR 0.75 (0.54–1.03) Moderate
Birth weight, g 42 trials with 11,584 women MD 76 g higher (38 to 113 higher) Not applicableb

Low birth weight <2,500 g 15 trials with 8,449 women RR 0.90 (0.82–0.99) High
SGA 8 trials with 6,907 women RR 1.01 (0.90–1.13) Moderate
LGA RR 1.15 (0.97–1.36) Moderate

LGA, large for gestational age; LCPUFA, long-chain polyunsaturated fatty acid; MD, mean difference; RR, relative risk; SGA, small for 
gestational age. a Defined as hypertension with proteinuria. b Quality of evidence for this outcome not assessed in the review.
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It is important to note that this latest Cochrane review in-

cludes studies mainly from high-income countries with low-

risk, normal-risk, and high-risk women, and almost all women 

had singleton pregnancies. Reporting biases may underesti-

mate or overestimate omega-3 effects on prematurity and 

other adverse birth outcomes and further work is needed to 

address concerns that supplementation in late pregnancy 

may prolong gestation beyond term. For example, the 2-day 

shift in mean gestation in our DOMInO trial (the largest trial 

included in the systematic review with 2,499 women) in-

creased the number of post-term pregnancies and thus the 

need for more obstetric interventions to initiate birth (17.6 vs. 

13.7%; RR 1.28, 95% CI 1.06–1.54) [37]. This highlighted the 

need for further research to investigate the effects of prenatal 

omega-3 supplementation in a broad representation of wom-

en before adopting a universal supplementation approach 

into routine antenatal care.

The Omega-3 to Reduce the Incidence of Prematurity 

(ORIP) RCT of 5,544 pregnancies was published in 2019 [38]. 

It is the largest trial to assess whether omega-3 LCPUFA 

supplementation, mainly as DHA, reduced the risk of EPTB 

(<34 weeks’ gestation) [39]. This trial was designed with the 

unique feature of ceasing the intervention at 34 weeks’ ges-

tation (when the risk of EPTB has passed) to avoid prolonga-

tion of pregnancy requiring post-term obstetric interven-

tion. The ORIP trial was specifically designed to assess a 

broad-based supplementation strategy inclusive of single-

ton and multiple pregnancies, inclusive of women regard-

less of prematurity risk, and inclusive of many women al-

ready taking low-dose omega-3 supplements. This con-

trasts with most other studies that included only singleton 

pregnancies and/or focused on women with low intakes. 

This heterogeneity may, in part, explain why the results of 

the ORIP trial are discordant with those of the systematic 

review. The ORIP trial found that supplementation of preg-

nant women with 900 mg per day of omega-3 LCPUFA (800 

mg DHA/100 mg EPA) did not reduce the overall risk of EPTB 

or PTB, even though omega-3 PUFA concentrations in the 

intervention group at 34 weeks’ gestation were elevated rel-

ative to the control group (Table 3).

Prespecified secondary analyses of only singleton preg-

nancies in the ORIP trial suggested a reduction in the risk of 

PTB with omega-3 supplementation in singleton but not mul-

tiple pregnancies (RR 0.81, 95% CI 0.67, 0.99) [39]. The ORIP 

trial also comprised the valuable inclusion of blood samples 

to determine maternal baseline omega-3 status prior to com-

mencing supplementation (trial entry <20 weeks’ gestation), a 

design feature most of the prior trials lack. Exploratory analy-

ses in women with a singleton pregnancy (n = 5,070) found 

that women with low baseline total omega-3 blood PUFA sta-

tus (<4.1%, n = 885) were at higher risk of EPTB and that this 

risk was substantially reduced by 77% with omega-3 supple-

mentation (relative risk = 0.23, 95% CI 0.07–0.79) [40]. In con-

trast, women with higher or replete total omega-3 status at 

Table 3. Summary of the ORIP trial outcomes [39]

Variable Omega-3 group 
(n = 2,734), n (%)

Control group 
(n = 2,752), n (%)

Adjusted RR 
(95% CI)a

Birth <34 weeks 61 (2.2) 55 (2.0) 1.13 (0.79–1.63)
Birth <37 weeks 211 (7.7) 246 (8.9) 0.86 (0.72–1.03)
Prolonged gestation 12 (0.4) 12 (0.4) N/A
Gestational length, daysb 273.2±15.2 273.2±14.9 0.02 (−0.78 to 0.82)
Preeclampsia 96 (3.5) 91 (3.3) 1.07 (0.80–1.43)
Perinatal death 32 (1.1) 25 (0.9) 1.28 (0.76–2.17)
Birth weight, gb 3,351±628 3,340±591 10.56 (−23.87 to 44.99)
Low birth weight <2,500 g 204/2,787 (7.3) 173/2,800 (6.2) 1.18 (0.95–1.47)
SGA 206/2,787 (7.4) 196/2,800 (7.0) 1.06 (0.87–1.28)
LGA 392/2,787 (14.1) 355/2,800 (12.7) 1.11 (0.97–1.27)

g, grams; LGA, large for gestational age; LCPUFA, long-chain polyunsaturated fatty acid; MD, mean difference; RR, 
relative risk; SGA, small for gestational age; ORIP, Omega-3 to Reduce the Incidence of Prematurity. a The effect sizes 
are relative risks (omega-3 group vs. control group) unless otherwise indicated. The adjusted values were adjusted for 
randomization strata: recruitment hospital and consumption of dietary supplements containing n-3 LCPUFA in the 
previous 3 months (yes or no). Except in the case of the primary outcome, the 95% CI were not adjusted for multiplicity 
and therefore should not be used to infer treatment effects. b The effect size is the difference in means (omega-3 
group minus control group).
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baseline (>4.9%, n = 2,277) were at lower risk of EPTB, and 

supplementing these women with omega-3 increased the risk 

of EPTB compared to control (relative risk = 2.27, 95% CI 1.13–

4.58) [40].

This observation that EPTB is altered by baseline omega-3 

status is consistent with epidemiological data showing that 

low fish intake [20] or low omega-3 status [41] is associated 

with an increased risk of EPTB in singleton pregnancies. In a 

case-control study nested within the Danish National Birth 

Cohort, 376 EPTB cases were identified. When comparing 

concentrations of EPA plus DHA, women in the lowest quintile 

of the distribution had a 10 times (95% CI 6.8–16, p < 0.0001) 

increased risk of EPTB, and women in the second lowest quin-

tile had a 2.9 times (95% CI 1.8–4.6, p < 0.0001) increased risk 

of EPTB, when compared to women in the 3 aggregated high-

est quintiles [41]. A moderate fish intake during pregnancy 

(1–2 fish meals per week) would generally be associated with 

a total omega-3 status of >4.1% of total omega-3 fatty acids 

in whole blood, the conservative cutoff reported in the ORIP 

exploratory analysis showing a protective association with 

EPTB [40].

The unexpected findings from the ORIP exploratory analy-

sis suggesting an increased risk of EPTB in women with re-

plete omega-3 status have been proposed previously. Kle-

banoff et al. [42] conducted a secondary analysis of a prenatal 

omega-3 supplementation RCT and report that for women at 

risk of recurrent PTB, the probability of PTB was highest at low 

and high intakes, and lowest with moderate fish consumption. 

Similar patterns have been seen for several micronutrients and 

higher risks of adverse health outcomes for both low and high 

nutrient intakes – a U-shaped relationship [43]. Determining 

a woman’s omega-3 status in early pregnancy and likelihood 

of benefiting from omega-3 supplementation to reduce her 

risk of EPTB would be the most precise way to inform supple-

mentation practices. We would recommend that women with 

replete omega-3 status in early pregnancy should continue 

their current dietary practices to maintain their status. How-

ever, correcting low maternal omega-3 status through sup-

plementation may reduce her risk of EPTB.

Summary

Despite intensive research, the mechanisms triggering the 

∼15 million PTBs occurring worldwide every year remain un-

clear. Nutritional interventions are promising primary preven-

tion strategies, yet to date, many broad-based interventions 

with the potential to reduce the risk of PTB are effective only 

in specific groups of women, most likely due to the hetero-

geneity of the population and the etiopathogenesis of PTB. At 

present, omega-3 PUFA seems to be the nutrient holding the 

most promise for the prevention of EPTB. Based on the avail-

able evidence, omega-3 supplementation during pregnancy 

to prevent EPTB should be targeted to women with low ome-

ga-3 status in early pregnancy. Clinicians should discuss the 

importance of a good diet with pregnant women and in the 

absence of measured maternal omega-3 PUFA levels, advise 

dietary source essential fatty acids be regularly consumed 

during pregnancy, and low-dose fish oil supplements may be 

explored to provide the necessary omega-3 required for op-

timal maternal and fetal outcomes. Advancement of this field 

requires the development and implementation of a targeted 

approach and evidence-based precision nutrition in antenatal 

care [7].
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