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Abstract

IMPORTANCE High-dose omega-3 docosahexaenoic acid (DHA) supplementation of children born
at less than 29 weeks’ gestation has been shown to improve IQ despite increasing the risk of
bronchopulmonary dysplasia (BPD). Given that BPD is associated with poorer cognitive outcomes, it
is unclear whether the increased risk of BPD with DHA supplementation is associated with decreased
benefit to IQ.

OBJECTIVE To investigate whether the increased risk of BPD with DHA supplementation was
associated with diminished IQ benefit.

DESIGN, SETTING, AND PARTICIPANTS This cohort study used data collected from a multicenter,
blinded, randomized controlled trial of DHA supplementation in children born at less than 29 weeks’
gestation. Participants were recruited from 2012 to 2015 and followed up until 5 years’ corrected age.
Data were analyzed from November 2022 to February 2023.

INTERVENTIONS Enteral DHA emulsion (60 mg/kg/d, to match the estimated in-utero
requirement) or a control emulsion from the first 3 days of enteral feeds until 36 weeks’
postmenstrual age or discharge home.

MAIN OUTCOMES AND MEASURES Physiological BPD was assessed at 36 weeks’ postmenstrual
age. IQ was assessed at 5 years’ corrected age using the Wechsler Preschool and Primary Scale of
Intelligence, 4th Edition; children from the 5 highest-recruiting Australian hospitals were assessed.
The total effect of DHA supplementation on IQ was divided into direct and indirect effects using
mediation analysis, with BPD as the presumed mediating variable.

RESULTS Among 656 surviving children from hospitals involved in IQ follow-up (mean [SD]
gestational age at birth, 26.8 [1.4] weeks; 346 males [52.7%]), there were 323 children with DHA
supplementation and 333 children in the control group. Mean IQ was 3.45 points (95% CI, 0.38 to
6.53 points) higher in the DHA group than the control group, despite an increase in the risk of BPD
(160 children [49.7%] vs 143 children [42.8%] with BPD). The indirect effect of DHA on IQ via BPD
was not statistically significant (−0.17 points; 95% CI, −0.62 to 0.13 points), with most of the effect of
DHA on IQ occurring independently of BPD (direct effect = 3.62 points; 95% CI, 0.55 to 6.81 points).

CONCLUSIONS AND RELEVANCE This study found that associations of DHA with BPD and IQ were
largely independent. This finding suggests that if clinicians supplement children born preterm with
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Abstract (continued)

high-dose DHA, any resulting increase in BPD risk would not be associated with meaningful
reductions in the IQ benefit.
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Introduction

Children born at less than 29 weeks’ gestation are at high risk of bronchopulmonary dysplasia (BPD)
and have an IQ a mean 12 points lower than children born at term.1-3 The omega-3 (or n-3)
polyunsaturated fatty acid docosahexaenoic acid (DHA) has anti-inflammatory properties and is a
component of neural tissue that normally accumulates rapidly in the brain during the last trimester of
pregnancy.4 Children born at less than 29 weeks’ gestation receive approximately one-third of the
estimated in utero dose of DHA and have lower levels of DHA in their neural tissue than children born
at term.4 In a previous randomized clinical trial,5 we hypothesized that meeting the in utero
requirement of DHA during neonatal hospitalization would decrease the risk of BPD and improve IQ
in children born extremely preterm. Contrary to expectations, in our N-3 Fatty Acids for Improvement
in Respiratory Outcomes (N3RO) randomized trial,5 we found that DHA supplementation of children
born at less than 29 weeks’ gestation increased the risk of BPD from 43.9% to 49.1%. Although BPD
has been found to be associated with poorer cognitive outcomes,6-9 our assessment at 5 years’
corrected age demonstrated a 3.45-point increase in mean full-scale IQ with DHA supplementation.10

To our knowledge, few other studies have tested the association of in utero DHA dose with the
neurodevelopment of infants born earlier than 29 weeks. Those study results were inconsistent
possibly because they conducted assessments at younger ages, for which measurements less reliably
predict IQ.11,12

Findings from the N3RO trial may create a dilemma for clinicians in the neonatal unit concerning
how best to balance perceived risks and benefits associated with high-dose DHA supplementation.
BPD occurs among approximately half of children born at less than 29 weeks’ gestation and is a major
challenge for clinical practice. However, high-dose DHA supplementation provides one of the few
treatments in the neonatal unit found to improve IQ and potentially minimize the longer-term burden
facing these children. Such a benefit is particularly compelling given that cognitive outcomes of
children born at less than 29 weeks’ gestation have had little improvement over the last 30 years.1

In this cohort study, we conducted an exploratory mediation analysis of results from the N3RO
trial with the aim of untangling the opposing outcomes associated with DHA supplementation for
BPD and IQ in children born at less than 29 weeks’ gestation. In particular, we sought to quantify the
indirect effect the DHA-related increase in BPD risk had on the IQ benefit and the direct effect of
DHA supplementation on IQ independent of earlier effects on BPD risk.

Methods

The original N3RO trial and its 5-year follow-up were approved by the Human Research Ethics
Committee at each participating hospital (lead hospital, Women’s and Children’s Health Network
[WHCN]). Written informed consent was obtained from guardians prior to randomization and before
the appointment at 5 years in the N3RO trial. This cohort study’s mediation analysis was also
approved by the WCHN Human Research Ethics Committee as the lead hospital with a waiver of
consent based on a public interest case (noting that aims were closely related to the original trial aims
of determining effects of DHA on BPD and IQ). This study followed the A Guideline for Reporting
Mediation Analyses (AGReMA) statement for reporting mediation analyses of randomized trials and
observational studies.16
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N3RO Trial
This investigation used data collected in the N3RO trial, a multicenter, blinded, parallel-group
randomized clinical trial designed to evaluate the effects of DHA supplementation on BPD and IQ in
children born extremely preterm. The methods of the trial have been detailed elsewhere.5,10,13,14

Briefly, 1273 children born at less than 29 weeks’ gestation were randomized in a 1:1 ratio to receive
an enteral DHA emulsion (60 mg/kg/d) or a control emulsion without DHA from the first 3 days of
enteral feeds until 36 weeks’ postmenstrual age or discharge home, whichever occurred first.
Randomization was stratified by gestational age at birth (<27 weeks and 27 to <29 weeks), sex, and
hospital (13 institutions across Australia, New Zealand, and Singapore), with children from a multiple
birth randomized individually. Children were assessed for physiological BPD at 36 weeks’
postmenstrual age (the primary outcome of the initial phase of the trial), determined by
requirements for supplemental oxygen or respiratory support with an assessment of oxygen
saturation.15 All randomized and surviving children from the 5 highest-recruiting hospitals in Australia
(656 children) were then invited to undergo an assessment using the Wechsler Preschool and Primary
Scale of Intelligence, 4th Edition at 5 years’ corrected age to determine full-scale IQ (the primary
outcome of the follow-up phase); 5 hospitals participated in this phase of the trial based on statistical
power considerations. Recruitment into the N3RO trial was done from June 2012 to September 2015,
with 5-year IQ assessments performed between August 2018 and May 2021.

Outcomes of Interest and Assumed Mediation Model
In this analysis, we divide the previously reported total effect of DHA supplementation on IQ10 into
interventional direct and indirect effects,17 with BPD as the presumed mediating variable. The
interventional direct effect describes the association between DHA supplementation and IQ that is
independent of earlier effects on BPD. Equivalently, it is the estimated benefit to IQ associated with
DHA supplementation if hypothetically we could intervene to eliminate the excess risk of BPD with
DHA supplementation (ie, mean IQ under DHA with hypothetical BPD intervention vs mean IQ under
control). The interventional indirect effect describes the amount of change in the IQ benefit that was
associated with the DHA-related effect on BPD, or equivalently, the additional benefit to IQ
associated with intervening to eliminate the excess risk of BPD under DHA supplementation (ie,
mean IQ under DHA with hypothetical BPD intervention vs mean IQ under DHA). In addition to
dividing the total effect of DHA supplementation on IQ into these direct and indirect effects, we also
sought to describe the association between BPD and IQ in preliminary analyses.

The conceptual model guiding the mediation analysis is shown in Figure 1. The effects of DHA
supplementation on BPD and IQ were assumed to be unconfounded given the randomized design of
the original study, with treatment group defined according to randomization, irrespective of
compliance. Conversely, the BPD-IQ association was assumed to be subject to confounding by
gestational age at birth, hospital, and sex. Gestational age at birth was dichotomized as less than 27

Figure 1. Directed Acyclic Graph Summarizing Assumed Causal Structure

Gestational age 
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DHA treatment BPD IQ

Randomization in original trial 
(<29 wk gestation) 

36 wk
Postmenstrual age
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BPD indicates bronchopulmonary dysplasia; DHA,
docosahexaenoic acid.
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weeks or 27 to 28 weeks for consistency with its use in stratifying the randomization and earlier
analyses estimating treatment effects on BPD and IQ. As a widely established risk factor associated
with BPD and IQ deficits, gestational age at birth was considered the main confounder in this
analysis.1,18,19 Hospital was included as an indicator of clinical care and demographic and medical
characteristics of the children, with the risk of BPD and mean IQ observed to vary substantially across
the 5 hospitals involved in the follow-up phase of the N3RO trial. Finally, sex was chosen because
males born extremely preterm have been found to have a higher risk of BPD19,20 and more
pronounced cognitive impairment21-23 than females. Other potential confounders (eg, caffeine
therapy, antenatal steroids, postnatal steroids, and severe infant brain injury) were considered but
were universally used (ie, caffeine) or not associated with BPD and IQ in the N3RO data set. Included
confounders were measured at baseline and used to stratify the randomization in the original study
and so were strictly balanced between DHA and control groups. Primary analyses were performed
under an assumption of no residual confounding, with the robustness of findings to this assumption
explored in sensitivity analyses.

Owing to the blinded nature of the original trial, proposed confounders in the causal diagram
and BPD at 36 weeks’ postmenstrual age were ascertained in a fully blinded manner. The trial
statistical team (T.R.S. and J.M.B.) and 9 parents representing 11 children (5 children in the DHA group
and 6 children in the control group) were unblinded after the analysis of BPD data. Except for these
individuals, all participants, study personnel, and outcome assessors remained blinded to group
allocation through completion of the IQ assessments at 5 years’ corrected age.

Statistical Analysis
Analyses included all randomized and surviving children from 5 Australian hospitals involved in the
5-year follow-up phase of the trial (656 children). Statistical calculations were performed using Stata
statistical software version 17 (StataCorp), with a 2-tailed P < .05 considered to be statistically
significant. Data were analyzed from November 2022 to February 2023.

Preliminary analyses were undertaken to describe the total effect of DHA supplementation on
IQ, as reported previously,10 and the association between BPD and IQ under DHA supplementation.
Consistent with earlier analyses, the total effect of DHA supplementation on IQ was estimated via
linear regression, with adjustment for stratification variables24 and using generalized estimating
equations to account for multiple births. An independence working correlation structure was used to
produce a treatment effect estimate with a child-level interpretation.25 The association between
BPD and IQ under DHA supplementation was estimated using linear regression with adjustment for
confounding variables and allowing for 2-way interactions between confounders and BPD for
flexibility. However, a BPD by hospital interaction term was not included due to sample size
constraints. The mean change in IQ associated with BPD was estimated from the model using g
computation.

For the mediation analysis, we used a simulation-based g computation approach to divide the
total effect of DHA supplementation on IQ into interventional direct and indirect effects.17,26 The
approach involved simulating BPD values for participants in the DHA group assuming that their risk
of BPD was lowered to match that of the control group (1000 Monte Carlo draws each), then
simulating IQ values for these participants using updated BPD values. The mean simulated IQ was
used to derive direct and indirect effects, with CIs for estimates obtained using bootstrapping (200
samples, percentile method, and resampling of mothers to account for multiple births). The
approach required specification of a regression model for BPD and another for IQ, with both models
informed by the directed acyclic graph in Figure 1. BPD was modeled using logistic regression, with
treatment group, stratification variables, and 2-way interactions between each stratification variable
and treatment group included as factors. IQ was modeled using linear regression, with treatment
group, BPD, confounding variables, and 2-way interaction terms involving treatment group included
as factors. In both regression models, the interaction term involving hospital was omitted due to
sample size constraints.
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A complicating factor for analysis was the extent of missing data for IQ. As the probability of
missing data depended on observed characteristics in the data set, multiple imputation implemented
under a missing-at-random assumption was used to address missing data. Imputation was performed
separately by randomization group using chained equations,27 with linear and logistic models used
to impute missing IQ and BPD values, respectively. A rich set of auxiliary variables was incorporated
into models for IQ and BPD to minimize the potential for bias under a missing-at-random assumption.
Given that children from a multiple birth were randomized individually, all observations were
considered independent in the imputation model.28 A total of 100 complete data sets were
generated, with results combined across data sets using Rubin rules. Additional details on imputation
methods (including auxiliary variables) are provided in the eAppendix in Supplement 1.

The robustness of findings to assumptions about the missing data, underlying causal model,
and approach to defining BPD was investigated in sensitivity analyses. For missing data, we
considered missing not at random mechanisms via pattern mixture models, with IQ scores assumed
to be 3 points lower or 3 points higher in children with missing data compared with children who had
observed data. This difference was viewed as a very large departure from the 0-point difference
expected under a missing-at-random assumption. We did not undertake sensitivity analyses for the
imputation of BPD given that this measure had a low level of missing data. For the assumed causal
model, we considered a sensitivity analysis with small for gestational age included as an additional
confounder of the BPD-IQ association. This confounder was defined as a birthweight less than the
10th percentile given sex and gestational age.29 Small for gestational age is a known risk factor
associated with BPD,19 yet its association with IQ is less compelling.1 Additionally, we were wary of
estimation issues with sex and gestational age (measures used in its derivation) that were already
included as confounders. Lastly, we performed a sensitivity analysis with BPD defined according to
clinical criteria (clinical management with supplemental oxygen or respiratory support at 36 weeks’
postmenstrual age) instead of the physiological definition used in the primary analysis.

Results

Of 656 children involved in this analysis (mean [SD] gestational age at birth, 26.8 [1.4] weeks; 346
males [52.7%]), 631 children (96.2%) had a physiological BPD assessment and 480 children (73.2%)
had an IQ score available (Figure 2). There were 323 children with DHA supplementation and 333
children in the control group. Baseline characteristics were similar between treatment groups

Figure 2. Flowchart for Original Trial and Data Used in Mediation Analysis

308 Excluded from mediation analysis
281 From a hospital not involved

in 5-y IQ assessments
27 Died at corrected age <5 y

309 Excluded from mediation analysis
290 From a hospital not involved

in 5-y IQ assessments
19 Died at corrected age <5 y

1273 Infants randomized 
in original trial

631 Assigned to DHA group 642 Assigned to control group

323 Included in mediation analysis 333 Included in mediation analysis

308 With a physiological BPD assessment

42 Unable to be assessed due to COVID-19

15 Did not undergo physiological assessment
241 With an IQ score available

32 Did not participate

4 Parent/guardian withdrew consent
4 With an incomplete IQ assessment

323 With a physiological BPD assessment

43 Unable to be assessed due to COVID-19

10 Did not undergo physiological assessment
239 With an IQ score available

45 Did not participate

6 With an incomplete IQ assessment BPD indicates bronchopulmonary dysplasia; DHA,
docosahexaenoic acid.
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(Table 1), as was compliance with the assigned emulsion, with a mean (SD) of 92.0% (10.5%) of
scheduled doses administered to children in the DHA group and 91.7% (10.7%) to children in the
control group. At 36 weeks postmenstrual age, the mean (SD) level of DHA in whole blood in the DHA
vs control group was 3.9% (0.7%) vs 2.5% (0.5%) of total fatty acids (P < .001), or 58.7% higher in
the DHA group than the control group. In 656 children included in the mediation analysis, the risk of
BPD was increased by 6.9 percentage points in those receiving DHA compared with those in the
control group (increase from 143 children in the control group [42.8%] to 160 children in the DHA
group [49.7%] based on imputed data). This was a similar increase to that observed in all children in
the original phase of the N3RO trial (increase from 43.9% to 49.1%).

Mean IQ scores were higher among children in the DHA group and lower in children with a
diagnosis of BPD (Table 2). Children with BPD had lower IQ scores than those without BPD in both
treatment groups, while DHA supplementation was associated with an increase in IQ regardless of
BPD status. Descriptively, a diagnosis of BPD was associated with a 3.29-point reduction in mean IQ
under DHA supplementation (97.0 points; 95% CI, 94.1 to 100.0 points with BPD vs 93.7 points; 95%
CI, 90.5 to 97.0 points without BPD) (Table 2). This mean reduction was not statistically significant
with adjustment for confounding (2.90 points; 95% CI, −1.44 to 7.31 points).

As previously reported, mean IQ at 5 years’ corrected age improved from 91.91 points in the
control group to 95.36 points in DHA group (mean difference, 3.45 points; 95% CI, 0.38 to 6.53
points).10 The separation of this total effect of DHA supplementation into direct and indirect effects
via the mediation analysis is summarized in Table 3. With adjustment for confounding, eliminating
the excess risk of BPD in the DHA group was associated with an increase in the estimated mean (SD)
IQ under DHA supplementation from 95.36 (95% CI, 93.18 to 97.57) points to 95.53 (95% CI, 93.33
to 97.74) points. This leads to a direct effect estimate of 3.62 points (95% CI, 0.55 to 6.81 points) and
a nonsignificant indirect effect of −0.17 points (95% CI, −0.62 to 0.13 points). That is, most of the

Table 1. Baseline Characteristics of Children and Parents

Characteristic

Participants, No. (%) (N = 656)

DHA group (n = 323) Control group (n = 333)
Children

Gestational age at birth, mean (SD), wk 26.8 (1.4) 26.8 (1.5)

Gestational age at birth <27 wk 160 (49.5) 157 (47.1)

Sex

Female 151 (46.7) 159 (47.7)

Male 172 (53.3) 174 (52.3)

Singleton birth 230 (71.2) 238 (71.5)

Birthweight, mean (SD), g 932 (230) 934 (220)

Birthweight small for gestational age 45 (13.9) 40 (12.0)

Age at randomization, median (IQR), d 3.0 (2.0-4.0) 3.0 (2.0-4.0)

DHA in whole blood, mean (SD), % of total fatty acidsa 2.8 (0.8) 2.8 (0.8)

Parentsb

Maternal age, mean (SD), y 30.4 (5.7) 29.9 (5.7)

Mother completed secondary education 219/302 (72.5) 238/314 (75.8)

Mother underwent cesarean delivery 190 (58.8) 186 (55.9)

Father or other parent completed secondary education 194/292 (66.4) 199/300 (66.3)

Abbreviation: DHA, docosahexaenoic acid.
a Data were missing for 1 child in the DHA group and 1

child in the control group.
b Maternal and paternal baseline characteristics are

summarized at the child level (ie, parents were
counted multiple times if they had multiple
children).

Table 2. IQ of Children Born at <29 Weeks’ Gestationa

IQ measure

DHA group (n = 323) Control group (n = 333)
With BPD (n = 160)
(49.7%)

Without BPD (n = 163)
(50.3%)

With BPD (n = 143)
(42.8%)

Without BPD (n = 190)
(57.2%)

Mean (95% CI) 93.7 (90.5-97.0) 97.0 (94.1-100.0) 88.8 (85.1-92.5) 94.2 (91.1-97.3)

Abbreviations: BPD, bronchopulmonary dysplasia;
DHA, docosahexaenoic acid.
a Summary statistics were based on 100 multiply

imputed data sets; numbers with and without BPD
were rounded to the nearest whole number.
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effect of DHA supplementation on IQ was direct, with earlier effects on BPD only slightly diminishing
the observed IQ benefit.

Table 3 also presents the results of sensitivity analyses around the assumed missing data
mechanism, underlying causal model, and definition of BPD. Overall, there was little difference in the
indirect effect estimate across these analyses (range, −0.17 points; 95% CI, −0.62 to 0.13 points in
the primary analysis to −0.15 points; 95% CI, −0.57 to 0.13 points with BPD defined using clinical
criteria). In turn, the direct effect estimate was relatively consistent across analyses, except for more
extreme scenarios in which IQ scores were imputed to be 6 points higher in 1 treatment group than
the other. Total and direct effects were larger in magnitude when children in the DHA group were
imputed to have higher IQ scores than children in the control group (and similarly, smaller in
magnitude when they were imputed to have lower scores).

Discussion

We previously found that providing the in utero DHA requirement to children born at less than 29
weeks’ gestation was associated with improved IQ at 5 years’ corrected age, despite an increased risk
of BPD at 36 weeks’ postmenstrual age.5,10 In this cohort study’s mediation analysis, we found that
the increase in BPD risk from neonatal DHA supplementation was not associated with a material
decrease in its benefit to IQ. More formally, the nonsignificant interventional indirect effect estimate
suggests that if all children received DHA supplementation, a hypothetical intervention to lower the
risk of BPD to that seen under control conditions may be associated with little additional
improvements to IQ.

The limited evidence for an indirect effect on IQ via BPD suggests that the mechanisms by
which DHA supplementation was associated with improved IQ may differ from those for BPD. While
the exact biological mechanisms by which DHA may be associated with IQ are not known, a
substantial body of work indicates that DHA has structural and functional roles in neural tissues,
including in synaptogenesis and neurite growth, that may contribute to cognitive benefits.30 On the
other hand, the postulated mechanisms of action for DHA on BPD include the reduction of oxidative
stress and inflammation underlying the pathogenesis of BPD.31 However intervention trials have not
supported the association of high-dose DHA with a beneficial BPD outcome in children born very
preterm, with a 2023 meta-analysis31 finding no overall benefit and a moderate increase in BPD risk
in findings from trials with a standardized definition of BPD as was used in the N3RO trial. While more
work is needed to understand the differential mechanisms by which DHA may be associated
negatively with BPD and positively with IQ, our analysis suggests that if clinicians decide to
supplement infants born very preterm with high-dose DHA, any resulting increase in BPD risk may
not be associated with meaningful reductions in beneficial outcomes for IQ.

Table 3. Separation of Total Effect of DHA Supplementation on IQ Into Direct and Indirect Effects

Analysis

Change in IQ, points (95% CI)
Total effect of DHA
(control) Direct effect Indirect effect

Primary analysis 3.45 (0.38 to 6.53) 3.62 (0.55 to 6.81) −0.17 (−0.62 to 0.13)

Sensitivity analysis

IQ imputed 3 points higher 3.39 (0.26 to 6.52) 3.56 (0.53 to 6.72) −0.17 (−0.63 to 0.13)

IQ imputed 3 points lower 3.50 (0.34 to 6.67) 3.67 (0.62 to 6.87) −0.17 (−0.63 to 0.14)

IQ imputed 3 points lower in DHA and 3
points higher in control group

1.37 (−1.76 to 4.51) 1.54 (−1.49 to 4.70) −0.17 (−0.63 to 0.13)

IQ imputed 3 points higher in DHA and 3
points lower in control group

5.52 (2.36 to 8.69) 5.69 (2.64 to 8.89) −0.17 (−0.63 to 0.14)

Small for gestational age included as
confoundera

3.42 (0.38 to 6.46) 3.58 (0.52 to 6.66) −0.17 (−0.62 to 0.18)

BPD defined using clinical criteria 3.45 (0.38 to 6.53) 3.59 (0.53 to 6.78) −0.15 (−0.57 to 0.13)

Abbreviations: BPD, bronchopulmonary dysplasia;
DHA, docosahexaenoic acid.
a The change in the total effect in this sensitivity

analysis was due to refitting the imputation model
for compatibility with the mediation analysis.
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Strengths and Limitations
This cohort study’s mediation analysis was based on data from a large, rigorously designed, blinded
trial with high levels of compliance and standardized measures of BPD and IQ. However, our study
has several limitations. The original trial had higher than expected rates of attrition by 5 years’
corrected age owing to the COVID-19 pandemic; however, reassuringly, the magnitude of the indirect
effect of DHA supplementation via BPD appeared robust to specific assumptions made about
missing data. The accuracy of indirect and direct effect estimates relied on appropriate specification
of the underlying causal model linking DHA supplementation, BPD and IQ together. Given the
randomized design of the original trial, our concern was restricted to confounders of the BPD-IQ
association, and while effort was made to incorporate key confounders, it is not possible to rule out
the effects of residual confounding. Additionally, it should be noted that this analysis did not address
the trade-off between an increased risk of BPD and improved IQ associated with high-dose DHA
supplementation. Although we did not observe adverse health signals, including for respiratory-
related hospitalizations, from parent reports at the 5-year assessment, further investigation is
needed to fully assess the association of the modest increase in BPD risk from DHA with long-term
pulmonary function.

Conclusions

This cohort study found that the increased risk of BPD from neonatal DHA supplementation in
children born at less than 29 weeks’ gestation was not associated with a decrease in the positive
effect of DHA on IQ. This finding suggests that clinicians may be able to supplement children born
preterm with high-dose DHA without meaningful reductions in IQ benefit.
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