Omega-3 Supplementation in Children: The Evidence
vs. The Marketing

TL;DR

¢ For healthy children, routine omega-3 (fish oil/DHA/EPA) supplementation has not
been shown to meaningfully improve 1Q, cognition, or academic achievement; the most-
cited "positive” trial (DOLAB 1) was null on its primary outcome in the full sample and
failed to replicate (DOLAB Il). The strongest, most reproducible benefits lie at the edges
of childhood — maternal supplementation in pregnancy (reducing preterm birth and
childhood asthma/wheeze) and high-dose DHA in very preterm infants (a ~3.5-point I1Q
gain at 5 years) — not in supplementing the typical well-nourished schoolchild.

¢ Where benefits exist they are small and population-specific: in diagnosed ADHD the
pooled effect size is ~SMD 0.16-0.31 (vs ~0.78-1.02 for stimulants), and the 2023
Cochrane review concluded with high-certainty evidence that PUFA has no effect on
parent-rated ADHD symptoms. For autism, healthy-child cognition, allergy treatment,
and most cardiometabolic outcomes, high-quality trials are null or insufficient.

e The marketing-versus-evidence gap is wide: regulators permit only a narrow,
structurally-framed EFSA claim (“DHA contributes to normal brain development,”
conditional on intake) while the FTC has issued warning letters and extracted
settlements over broader cognitive claims for children’s products; supplements are
generally safe and low in contaminants, but for most children they address a modest
dietary shortfall rather than a clinical deficiency, making whole-diet fish intake the
more defensible recommendation.

Key Findings

1. Healthy-child cognition/IQ: NOT supported. The DOLAB I trial (Richardson et al.,
PLoS ONE 2012; 600 mg/day algal DHA, n=362) was null on reading in the full
intention-to-treat sample; a benefit appeared only in a pre-planned subgroup
(children <20th reading centile). The well-powered replication, DOLAB Il (2018), failed
to reproduce any benefit on reading, working memory, or behavior. No convincing
evidence that supplementing healthy children raises 1Q.

2. ADHD: small, inconsistent effect, far below stimulants. Bloch & Qawasmi (2011,
JAACAP) found a modest benefit (effect size ~0.31); Sonuga-Barke et al. (2013) ~0.16-



0.21. The 2023 Cochrane review (Gillies et al., 37 trials, >2374 children) found high-
certainty evidence of NO effect on parent-rated total ADHD symptoms (SMD -0.08,
95% CI -0.24 to 0.07), inattention, or hyperactivity. cochrane By contrast, stimulant
effect sizes in children are large: methylphenidate SMD -0.78 (95% Cl -0.93 to -0.62)
and amphetamines SMD -1.02 (-1.19 to -0.85) 0RKA (beta) (Cortese et al., 2018,
Lancet Psychiatry).

3. Autism: insufficient/no effect. The 2011 Cochrane review (James et al.) found only 2
small RCTs (40 children) and insufficient evidence; subsequent meta-analyses (e.g.,
Journal of Nutrition 2023) conclude omega-3 does not affect core ASD symptoms.

4. Prenatal/infant foundations: strongest evidence. Maternal omega-3 in pregnancy
reduces preterm birth (Cochrane 2018: RR 0.89 for preterm <37 wk; RR 0.58 for early
preterm <34 wk) and childhood asthma/wheeze (COPSAC2010 RCT, Bisgaard 2016
NEJM: 16.9% vs 23.7%, HR 0.69). However, prenatal DHA does not improve later child
IQ (DOMINO trial, Makrides; null at 18 months, 4 and 7 years).

5. Very preterm infants: a genuine, clinically meaningful benefit. High-dose enteral
DHA (60 mg/kg/day) raised full-scale IQ at 5 years by 3.45 points (95% CI 0.38-6.53) in
infants <29 weeks (Gould et al., 2022 NEJM) Neuroscience News — though the same
intervention slightly increased bronchopulmonary dysplasia (43.9%->49.1%, N3RO trial,
Collins 2017 NEJM). nin

6. Cardiometabolic: triglyceride-lowering only. Meta-analysis (2022, Nutrition Journal)
shows omega-3 reduces triglycerides (-15.7 mg/dL) — significant mainly in younger
children and those with hypertriglyceridemia — with no effect on total cholesterol, HDL,
or LDL.

7. Marketing vs evidence gap is large. EFSA approved only narrow claims (“DHA
contributes to normal brain development,” conditional on 100 mg/day for under-2s, 250
mg/day for ages 2-18) but rejected broader cognitive/visual claims for healthy children;
the US FTC challenged memory claims and issued warning letters to children’s-
supplement marketers.

Details

1. Neurodevelopment and cognition in healthy children

Mechanistic rationale: DHA is the principal omega-3 in brain gray matter (~15% of fatty
acids in frontal cortex), concentrated in synaptic and retinal membranes; it influences
membrane fluidity, neurotransmission, and signal transduction. The developing brain
accumulates large amounts of DHA, especially in the first two years. This rationale is sound
but does not establish that supplementing already-adequate children improves function.



Evidence: The DOLAB | study (Richardson et al., PLoS ONE 2012, DOI
10.1371/journal.pone.0043909) randomized 362 healthy UK children aged 7-9
underperforming in reading to 600 mg/day algal DHA or placebo for 16 weeks. ITT analysis
showed NO effect on reading in the full sample; an effect emerged only in the pre-
planned subgroup <20th centile (n=224). Parent-rated (but not teacher-rated) ADHD-type
behavior improved. The trial was funded by Martek Biosciences (DHA manufacturer), and
the lead author discloses paid consultancy for omega-3 companies. The replication DOLAB
Il (2017/2018, n=376) did not replicate any significant benefit on reading, working memory,
or behavior. Cross-sectional DOLAB data showed low blood omega-3 correlated with poorer
reading, but this is correlational.

Verdict: Claims of cognitive/academic benefit in healthy children are unsupported by high-
quality replicated RCT evidence.

2. ADHD, behavior, emotional regulation

Mechanistic rationale: Children with ADHD have lower plasma/erythrocyte omega-3;
cochrane proposed effects via membrane fluidity and dopamine/serotonin
neurotransmission.

Evidence and effect sizes:

e Bloch & Qawasmi (2011, JAACAP 50(10):991-1000): modest benefit, effect size ~0.31;
efficacy correlated with EPA dose. pubMed

e Sonuga-Barke et al. (2013): SMD ~0.21 (95% CI 0.05-0.36), weakening to 0.16 with
most-proximal raters. PubMed Central

e Cooper et al. (2015): little evidence of cognitive benefit. ScienceDirect

e 2023 Cochrane review (Gillies, Leach, Perez Algorta; CD007986.pub3; 37 trials,
>2374 children): HIGH-certainty evidence that PUFA has no effect on parent-rated
total ADHD symptoms (SMD -0.08, 95% CI -0.24 to 0.07; 16 studies, 1166 participants),
inattention (SMD -0.01), or hyperactivity/impulsivity (SMD 0.09). cochrane Low-
certainty evidence of “improvement” on a dichotomous measure (RR 1.95) is given little
confidence. cochrane Side effects and dropout similar to placebo.

Comparison to stimulants: Cortese et al. (2018, Lancet Psychiatry 5(9):727-738, network
meta-analysis of 133 RCTs): in children/adolescents, methylphenidate SMD -0.78 (95% CI
-0.93 to -0.62), amphetamines SMD -1.02 (-1.19 to —0.85) on clinician ratings. nin
Stimulant effects are 3—6x larger than any omega-3 effect.

Verdict: At best a tiny adjunctive effect; not a substitute for evidence-based treatment.
Largely unsupported as monotherapy.



3. Autism spectrum disorder

2011 Cochrane review (James, Montgomery, Williams; CD007992): only 2 small RCTs (40
children), no significant improvement in social interaction, communication, stereotypy, or
hyperactivity; insufficient evidence. Updated meta-analyses (e.g., Journal of Nutrition 2023;
Frontiers in Psychiatry 2023) conclude effects on core ASD symptoms are too weak to
support use. Unsupported.

4. Infant/prenatal foundations (strongest evidence)

¢ Preterm birth prevention: Cochrane 2018 review (70 RCTs): omega-3 reduced preterm
birth (<37 wk) by ~11% (RR 0.89) and early preterm birth (<34 wk) by ~42% (RR 0.58,
per Cochrane). Note: a subsequent meta-analysis (Saccone) and sensitivity analyses
found the effect attenuates to non-significance, and benefit is concentrated in women
with low baseline omega-3 status. Australian guidelines now recommend testing status
and supplementing low-status women (~800 mg DHA + 100 mg EPA/day). Caution:
supplementing already-replete women may increase preterm birth risk.

¢ Childhood asthma/wheeze: COPSAC2010 (Bisgaard et al., 2016 NEJM; 736 women,
2.4 g/day n-3 from 24 wk): persistent wheezef/asthma 16.9% vs 23.7% (HR 0.69, 95% CI
0.49-0.97), ~30.7% relative reduction; strongest in women in lowest baseline EPA+DHA
tertile (HR 0.46, 95% CI 0.25-0.83). High dose, third trimester.

¢ Infant formula DHA fortification: Cochrane review of term infants found inconsistent
visual acuity effects (4 of 9 studies positive) and no clear long-term cognitive benefit;
current consensus does not support routine supplementation on cognitive grounds,
though DHA is now a mandatory constituent of infant formula in the EU.

¢ Prenatal DHA and child IQ: NULL. DOMINO trial (Makrides et al., 2010 JAMA; 2399
women, 800 mg/day DHA): no benefit on cognitive/language development at 18 months;
follow-ups at 4 and 7 years found no benefit on IQ, language, or executive function (and
a possible adverse signal on parent-rated behavior at 4 years that did not persist).

Verdict: Genuine, clinically meaningful benefits for preterm birth and asthma in at-
risk/low-status pregnant women — distinct from supplementing healthy older children.
Prenatal DHA does not boost child I1Q.

5. Allergy, asthma, atopic disease

Beyond COPSAC's asthma signal, results are mixed. The Palmer et al. (2012/2013) RCT of
prenatal fish oil found no significant reduction in IgE-associated allergic disease in the first
3 years. Postnatal supplementation of children for treatment of established allergy/eczema
is not supported. Asthma prevention evidence is limited to maternal prenatal
supplementation, dose- and baseline-status-dependent.



6. Cardiometabolic markers

Meta-analysis (2022, Nutrition Journal, 14 RCTs): omega-3 reduced triglycerides (WMD
-15.71 mg/dL, 95% CIl -25.76 to —5.65), significant only in children <13 years (-25.09) and
those with hypertriglyceridemia (-28.26, with no heterogeneity). No effect on total
cholesterol, HDL, or LDL. High heterogeneity (1°’=88%). Useful as targeted therapy for
pediatric hypertriglyceridemia; not for general cardiovascular “prevention.”

7. Visual development, dry eye, myopia

Visual acuity benefits are consistent in preterm infants but inconsistent in term infants
(test-sensitivity dependent). For dry eye disease, a meta-analysis (2023, J Clin Med, 19
RCTs, 4246 patients — mostly adults) shows symptomatic improvement, but pediatric-
specific evidence is sparse. Myopia: only cross-sectional/observational data (Hong Kong
Children Eye Study, 2025: lower omega-3 intake associated with longer axial length —
adjusted mean 23.29 mm in lowest vs 23.08 mm in highest intake quartile, p=.01); no RCT
evidence that supplementation prevents myopia. Largely speculative in children.

8. Specific clinical populations

¢ Developmental coordination disorder (DCD)/dyslexia: Oxford-Durham study
(Richardson & Montgomery, 2005, Pediatrics 115:1360; 117 children, fish oil + EPO vs
olive oil): no effect on motor/DCD (primary), but significant improvements in reading
and spelling and ADHD-type behavior. Promising but not definitively replicated; mixed.

e Very preterm infants: Strongest single benefit — Gould et al. 2022 NEJM (NCT/ACTRN-
registered DINO/N3RO follow-up): FSIQ 95.4+17.3 vs 91.9+19.1, adjusted difference
+3.45 points (95% CI1 0.38-6.53), P=0.03 at 5 years PpPubMed With 60 mg/kg/day
DHA. But N3RO (Collins 2017 NEJM) showed the same dose increased BPD
(43.9%->49.1%); a mediation analysis (JAMA Network Open) found the 3.45-point IQ
benefit was preserved despite the BPD risk. nih Net benefit-risk requires clinical
judgment.

e Cystic fibrosis: Cochrane review (CD002201; 4 small RCTs, 91 participants): pPubMed
possible biochemical/anti-inflammatory effects (e.g., shifted leukotriene B4:B5 ratio,
Cochrane raised membrane EPA), very-low-certainty evidence; cochrane insufficient
to recommend routine use. PubMed

¢ Phenylketonuria (PKU): No dedicated Cochrane review exists (a correction to the
common assumption). Beblo et al. (2001, Neurology 57:1488; 36 children aged 1-11, 15
mg DHA/kg/day + 22.5 mg EPA/kg/day) RCT: 3 months of LC-PUFA improved visual
evoked potential (VEP) P100 latency. Systematic reviews (Couce 2019 Nutrients; 2025
update) conclude DHA improves DHA status and VEP latency but neurocognitive



outcomes are inconclusive and benefits appear transient (improved at 12 months, lost
by ~3 years; Agostoni 2003). ESPGHAN (2011, JPGN 53:2): n-3 LCPUFA
supplementation is “feasible and safe, but offers only transient benefit in visual
function.”

9. Safety, dosing, adverse effects

Doses studied range widely: 100-250 mg/day DHA (general recommendations) up to 600
mg-2.4 g/day in trials. Fish oil is generally well tolerated; main adverse effects are Gl (fishy
burps, loose stools) and theoretical bleeding risk at high doses. Contaminant concern is low
for refined supplements: ConsumerLab.com (Dec 14, 2004) tested 41 omega-3 fish oil
supplements and reported “safe levels of mercury and PCBs,” with “Mercury...not detected
in any of the products,” noting that “raw or cooked fish may contain far more PCBs, as well
as mercury, than fish oil supplements” consumerLab.com — because oils are molecularly
distilled and sourced from smaller/younger fish. General advice: keep supplemental
EPA+DHA <2 g/day in the absence of medical supervision. Eating large amounts of
contaminated fatty fish poses more contaminant risk to children than purified supplements.

10. Dietary adequacy — real deficit or manufactured?

Most children in Western diets fall below recommended DHA+EPA intakes (commonly cited
target ~250 mg/day EPA+DHA for general population; 100 mg/day DHA for under-2s). The
French INCA2 survey (Sheppard & Cheatham analysis context; European Journal of
Nutrition 2019, DOI 10.1007/s00394-018-1694-1) found that “80% (children) to 90%
(adolescents)...ingested low quantities of n-3 long-chain PUFA (docosahexaenoic and
eicosapentaenoic acids)” — children aged 3-10, adolescents 11-17. However, this is a
dietary shortfall, not a clinical deficiency state — there is no defined pediatric omega-3
deficiency disease in otherwise healthy children. The Omega-3 Index (target ~8% in adults)
is understudied in children. ALA (plant omega-3) intake is usually adequate, but conversion
to DHA is limited. The honest framing: typical children have suboptimal-but-not-deficient
intakes, best addressed by eating fish rather than defaulting to supplements.

11. Marketing vs evidence; regulatory rulings

e EFSA authorized (Article 14, 2014, DOI 10.2903/j.efsa.2014.3840): "DHA contributes to
normal brain development,” conditional on 100 mg DHA/day (under-2s) or 250 mg/day
(ages 2-18); and infant visual development claims (100 mg/day DHA). EFSA rejected
broader Merck/Martek claims on infant cognitive/visual development for insufficient
evidence (2009). Note that the approved wording is deliberately structural
("development”), not functional (it does not say DHA makes children smarter or learn
better).

e US FTC took a stricter view. In February 2010, the FTC issued warning letters to 11



marketers of children’s omega-3 supplements, citing the need for “scientific evidence to
support claims that their products boost, improve, enhance, or support brain and vision
function and development in children...intelligence, cognitive function, learning ability,
focus, mood, memory, attention, concentration, visual acuity, and eye health.” In
December 2010, the FTC's action against NBTY, NatureSmart and Rexall Sundown (over
Disney/Marvel children’s multivitamins) settled for $2.1 million in refunds — the daily
serving “only contained either 0.1 mg or 0.05 mg of DHA" Nutraceuticals World versus the
100 mg implied. In June 2014, the FTC settled with i-Health/Martek over the
“BrainStrong Adult” claim “Clinically shown to improve adult memory."

Federal Trade Commission

e Marketing routinely implies IQ/learning/behavior benefits for healthy children that the
trial evidence (DOLAB Il, DOMInO) does not support. Several key positive trials were
industry-funded (DOLAB by Martek/DSM).

Recommendations

Stage 1 — Default for healthy children (most families): Do not routinely supplement
healthy, normally-developing children with fish oil to boost 1Q, school performance, or
behavior — the replicated RCT evidence does not support it. Instead, aim for 1-2 servings
of oily fish per week (salmon, sardines, mackerel), which also delivers protein, iodine,
vitamin D, and selenium. Threshold to revisit: a child who eats essentially no fish/seafood
and follows a restrictive (e.g., vegan) diet — here an algal DHA supplement (~100-250
mg/day) is a reasonable insurance measure, framed as covering a dietary gap, not
enhancing cognition.

Stage 2 — Pregnancy (the highest-yield window): For pregnant women, especially those
with low omega-3 status or low fish intake, supplementation (~500-800 mg/day DHA,
including EPA) is justified to reduce preterm/early-preterm birth and possibly childhood
asthma. Threshold/benchmark: baseline EPA+DHA status — replete women (e.g., >4.7% of
total fatty acids in the COPSAC screening framework, or routine high fish consumers) derive
little benefit and should not over-supplement. Follow national guidelines (e.g., Australian:
test status, mid-dose DHA for low-status women).

Stage 3 — Specific clinical populations (clinician-directed):

e Very preterm infants (<29 wk): high-dose DHA can be considered for cognitive benefit,
weighing the small increase in BPD risk — a neonatology decision, not a parent-driven
one.

e Pediatric hypertriglyceridemia: omega-3 is a reasonable targeted lipid therapy.

e ADHD: may be offered only as a low-expectation adjunct to first-line



behavioral/stimulant therapy, with explicit counseling that the effect is small/uncertain; it
is not a substitute for stimulants.

e Autism, dyslexia/DCD, dry eye, myopia prevention: evidence does not support routine
supplementation; reserve for trials.

Stage 4 — If supplementing: Choose third-party-tested (e.g., IFOS/ConsumerLab)
products to ensure low PCB/mercury; keep EPA+DHA <2 g/day without medical supervision;
expect Gl side effects as the main issue.

What would change these recommendations: Large, independently-funded, pre-
registered replication RCTs in healthy children showing reproducible cognitive/behavioral
benefit (the DOLAB Il failure argues against this); a positive well-powered RCT (not just
observational data) on myopia or allergy treatment; or revised EFSA/authoritative guideline
conclusions extending approved claims beyond structural “brain development” wording.

Caveats

o Effect heterogeneity & subgroups: Several “positive” findings are confined to
subgroups (low baseline status, poorest readers, hypertriglyceridemia, very preterm).
Subgroup-driven conclusions are hypothesis-generating, not definitive.

¢ Publication bias & industry funding: Multiple landmark child-cognition trials were
funded by DHA manufacturers (Martek/DSM); meta-analyses note small sample sizes,
short follow-up, and heterogeneous formulations/doses, all of which inflate apparent
benefit.

¢ Baseline status matters enormously: Benefits cluster in deficient/low-status
individuals; supplementing replete populations may be useless or (in pregnancy)
harmful.

¢ Dose/formulation inconsistency: Trials vary in EPA:DHA ratio, dose (100 mg to 2.4 g),
and source (fish vs algal), limiting pooled inference.

e Surrogate vs clinical outcomes: Some “benefits” (e.g., VEP latency in PKU, blood lipid
changes) are surrogate markers of uncertain clinical importance.

e One premise correction: Contrary to a common assumption, there is no dedicated
Cochrane review of omega-3 in PKU; the evidence is narrative systematic reviews and
small RCTs.

e The Cochrane preterm-birth figures (RR 0.58 for early preterm) versus later sensitivity
analyses showing attenuation reflect genuine scientific disagreement; | have presented
both.






