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The following are summary points only, elaborated in research papers referenced 
below and included as appendices.  

1.  Essentiality of omega-3 from fish oils for human brain function 

It is now well established that the omega-3 from fish oils (EPA and DHA) are essential for 
human brain development and function. Omega-3 are a special class of polyunsaturated 
fats that must be provided by the diet, as they cannot be synthesised within the body.  DHA 
plays a key role in the structure of cell membranes in the eyes, brain and nervous system 
(as well as in the heart and other vital organs).  EPA plays a more functional role, as it 
gives rise to a very wide range of regulatory substances within the body that affect immune 
function, hormone balance and blood flow, among many other things. 

2. Importance of the distinction between highly unsaturated Omega-3 provided by 
fish and seafood (EPA and DHA) and those available from vegetable sources.  

The simplest form of omega-3 is alpha-linolenic acid (ALA) found in green leafy vegetables, 
and some nut and seed oils, notably flax, hemp and canola (rapeseed) oil. In theory ALA 
can be converted within the body into the more highly unsaturated omega-3, EPA and 
DHA.1 This conversion process is not efficient in humans, however – particularly for DHA. 
Estimated conversion rates from ALA are around 5% for EPA and <1% for DHA, but the 
efficiency of this synthesis depends on genetic and hormonal as well as diet and lifestyle 
factors, and is generally lower in males, young infants and the elderly than in women of 
childbearing age. This means that direct dietary sources of the relevant omega-3 and 
omega-6 (usually from animal products) may sometimes be needed to prevent deficiencies. 

3. Aspects of brain function known to be affected by the omega-3 found in fish and 
seafood 

A wealth of evidence now exists indicating the vital importance of omega-3 for numerous 
aspects of brain function and behaviour. Most of the evidence implicates the highly 
unsaturated omega-3 (EPA and DHA) rather than ALA, although some research 
(particularly from animal studies) does not permit this distinction. The question of causality 
can only strictly be addressed via randomised, double-blind placebo-controlled trials 
(known as RCT).  In humans, relatively few such trials have yet been published, so it is 
particularly important that evidence from epidemiological and experimental studies as well 
as other types of clinical studies is also considered when reviewing the evidence so as to 
gain a realistic picture - as was done in the recent review and recommendations from the 
American Psychiatric Association.2

                                                 
1 Dr Richardson will be pleased to answer any questions arising from this evidence at her presentation to the 
FHF on 28th March. Both are offered as the personal views and opinions of Dr Richardson as an individual, 
and cannot be taken to reflect the views of the University of Oxford, nor those of any other individuals or 
organisations with which Dr Richardson is associated. 
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4. RCT evidence for benefits of omega-3 from fish oils in adults  

To date, most studies of this kind have involved patients with diagnosed mental health 
conditions such as depression or other mood disorders, schizophrenia or related 
personality disorders. (A prospective trial for age-related cognitive decline sponsored by the 
FSA is still in progress). In almost all cases, omega-3 have been used in addition to 
standard treatments, usually medication. As noted in the APA review, only for mood 
disorders is there currently sufficient evidence to show overall benefits, but it was explicitly 
noted that omega-3 may also be useful to counteract some of the physical health problems 
associated with psychiatric disorders, which some current pharmaceutical treatments 
appear to exacerbate (e.g. atypical neuroleptics lead to weight gain and increased risks of 
metabolic syndrome, Type II diabetes etc) 

5. RCT evidence for benefits of omega-3 from fish oils in Children 

In children, even fewer properly controlled trials have been published, with mixed results, 
all involving groups pre-selected for specific behaviour and/or learning difficulties such as 
ADHD, dyslexia and dyspraxia (developmental coordination disorder or DCD). These trials 
have recently been reviewed elsewhere,3 but to summarise: two studies of ADHD children 
found no benefits from treatment primarily or exclusively with DHA. Three others showed 
benefits from supplements containing both EPA and DHA from fish oils (in varying ratios) in 
children with primary diagnoses of attention-deficit hyperactivity disorder (ADHD), dyslexia, 
or dyspraxia (Developmental Coordination Disorder or DCD). All supplements used in 
these trials also included a little omega-6 from evening primrose oil as well as Vitamin E.  
Benefits shown mainly involved improved attention / concentration and reductions in 
disruptive behaviour, but highly significant improvements in reading and spelling progress 
were also shown in the largest, school-based study.4 Given the significant overlaps 
between these purely descriptive diagnoses, and their lack of clear boundaries with normal 
functioning, trials in the wider school population are now needed to find out if these results 
can be generalised. 

6. Optimum dietary intakes of omega-3 fatty acids 

Currently there is no official RNI for omega-3, let alone the specific omega-3 from fish oils, 
EPA and DHA, which are most important for human health. For maintaining cardiovascular 
health, experts already recommend an average intake of around 500mg/day based on the 
evidence from controlled trials and epidemiological studies. As yet, there is no direct 
evidence from which to establish optimal intakes for brain function and behaviour (as is the 
case for any nutrient) – but it seems conservative to assume that optimal omega-3 intake 
from fish and seafood is unlikely to be lower than that for heart health. The question of 
optimal intakes can only be addressed with large-scale, population based, randomised 
controlled trials.  

7. Optimal balance of omega-3 and omega-6 fatty acids in the diet 

On the existing evidence, there is a broad consensus among experts that the optimal ratio 
of omega-6 to omega-3 fatty acids for human health is probably below 5:1.  Estimates are 
complicated by the fact that different types of omega-3 and omega-6 (and particularly those 
from vegetarian vs animal sources) have differing effects, as noted in point (2) above. In 
general, the average UK diet provides an abundance of most omega-6 (from vegetable oils 
in particular, but also from meat, dairy produce and eggs). By contrast, there is a relative 
lack of omega-3, particularly from fish and seafood. Average consumption of EPA and DHA 
relative to AA (their omega-6 counterpart) is particularly low. 
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8. Summary 

Evidence from randomised controlled trials (which reduce potential confounds and sources 
of possible bias) shows that increasing the dietary intake of omega-3 from fish oils (notably 
EPA) can have a positive effect on the mood, behaviour and learning in both children and 
adults, although most trials to date have been small and focused on particular subgroups 
with specific psychiatric or developmental disorders. The average dietary intake of EPA and 
DHA in the UK (estimated at less than 200mg/day in both children and adults) falls well 
below the levels currently recommended by experts for maintaining cardiovascular health.  
Epidemiological and other evidence strongly suggests that an increased dietary intake of 
omega-3 from fish and seafood could benefit brain function and behaviour in the general 
population, but this requires confirmation in RCTs. 

9. Suggested policy recommendations to the UK Government concerning omega-3 
from fish oils (1) - Research 
 
Given the importance of the issues at stake, and the current low levels of omega-3 from 
fish and seafood in many diets consumed by children and adults in the UK, further research 
is clearly warranted, most of which will require large-scale trials. 

1) To determine the optimal daily dietary intake of EPA and DHA for brain function in 
both children and adults.  In addition to further research with special groups (such as 
patients with psychological disorders), it seems particularly important to establish this 
for the general population. In addition there is an urgent need:  
2) To establish optimal maternal intake of omega-3 from fish and seafood during 
pregnancy. Given the importance of omega-3 for prenatal development, and the 
increasing evidence that many aspects of health and functioning throughout life may be 
subject to early ‘nutritional programming’ effects, this should be seen as a high priority. 
3) To investigate the effects on children’s behaviour, learning and mood of increasing 
omega-3 intake from fish oils. Early intervention is likely to be most effective to prevent 
such difficulties from becoming established patterns (but different issues need 
addressing in pre-school vs school age children), and ideally, such trials should involve 
unselected populations. 

 
10. Suggested policy recommendations to the UK Government concerning omega-3 
from fish oils (2) – Dietary information and advice 
 
Until evidence from such population-based studies becomes available, it makes sense for 
target dietary intakes of omega-3 from fish and seafood (or supplements if necessary) at 
least to match the current minimum levels recommended for cardiovascular health - viz 
around 3.5 g/week or 500mg/day of EPA+DHA. This information – along with guidance on 
how it may realistically be achieved - should be officially provided to all public sector 
organisations with any role in providing services related to health, education, social support 
and criminal justice, but particularly to any establishments providing care and/or 
accommodation for children and/or adults with learning disabilities, behavioural or other 
mental health problems. 
 
                                                 
1 For details, see: Richardson, A.J. Omega-3 for child behaviour, learning and mood: ADHD, dyslexia, 
dyspraxia, autism and related conditions. Nutrition Practitioner, Summer 2006. 
2 Freeman MP, Hibbeln JR, Wisner KL, Davis JM, Mischoulon D, Peet M, Keck PE Jr, Marangell LB, 
Richardson AJ, Lake J, Stoll AL. Journal of Clinical Psychiatry, 2006, 67(12): 1954-67.
3 Richardson AJ. Omega-3 fatty acids in ADHD and related neurodevelopmental disorders.  
Int Rev Psychiatry. 2006, 18(2):155-72.
4 The Oxford-Durham study: a randomized controlled trial of dietary supplementation with fatty acids in 
children with developmental coordination disorder. Richardson, A.J., Montgomery, P. (2005) Pediatrics 
115 (5) 1360-1366. 
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