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Introduction 
 

Autism is a neurodevelopmental disorder characterized by three distinctive behaviors: 

inappropriate or inadequate social interactions, impaired language and communication, and 

repetitive patterns of restricted activities and interests
1
.  These behaviors may appear during 

infancy or after a period of normal development, a finding that is consistent with the fact that 

autism is a complex disorder with both genetic and environmental components.  Several genetic 

and non-genetic causes of autism have been identified.  They include intrauterine infection by 

rubella or cytomegalovirus, recurrent single-stranded deoxyribose nucleic acid (DNA) 

microdeletions or microduplications, and alteration in chromosomal number
1
.  However, since 

these causes only account for less than one fifth of the cases, autism continues to remain a puzzle 

especially in respect to causes and cures. 

 

 

 

The Process of Neurodevelopment 

 

Neurodevelopment is a complex and dynamic process.  It begins with the formation of a 

primitive neural tube, followed by the proliferation and differentiation of precursor cells into 

neurons and glia.  At the same time, there are organization of major brain regions, migration of 

cells from their sites of generation to their final destinations, formation of axonal pathways, and 

outgrowth of synaptic connections.  Myelination is a late-occurring event that allows for the 

structural maturation of the brain.  It progresses most rapidly in the third trimester of pregnancy 

and early postnatal period, and continues into the third decade of life and possibly beyond
2
.  The 

process of myelination occurs in a well-defined and predictable fashion, and correlates with 

childhood developmental milestones, such that a disruption of normal myelination may lead to 

significant developmental delays.   

 

In the late prenatal period, there is a striking increase in the formation of axonal and 

synaptic connections, resulting in a several fold increase in the volume of the brain.  This is 

followed by a series of regressive events involving apoptosis and pruning of previously-made 

connections
2
.  The process of formation and then reduction is strongly influenced by 

environmental input, and continues into the adult life.  Even though it may appear to be 

energetically wasteful and inefficient, these processes are absolutely necessary for brain 

plasticity.  It also demonstrates the importance of environmental influences on gene expression 

in shaping the neural circuits, cognitive abilities, and behaviors. 

 

 

 

Omega-3 Fatty Acid and Autism 
 

Approximately 20% of the dry weight of the adult human brain is composed of long-

chain polyunsaturated fatty acids, of which docosahexaenoic acid (DHA) is the most abundant 

one
2, 3

.  DHA is an omega-3 fatty acid derived from the essential fatty acid precursor α-linolenic 

acid.  Humans must obtain DHA from their diets, either as DHA itself, its precursor α-linolenic 

acid, or the intermediates in the biosynthesis of DHA such as eicosapentaenoic acid (EPA).  The 



level of DHA in the brain fluctuates with the amount of dietary intake and the stage of life
3
.  

DHA accumulates rapidly in the grey matter of the cortex in the late prenatal and early postnatal 

period when the growth in volume is the greatest, and declines progressively during the aging 

process when there is a reduction in cortical volume.  Animal studies showed that DHA enhances 

synaptic plasticity, and learning and memory by increasing the levels of brain-derived 

neurotrophic factor (BDNF), a protein that facilitates synaptic transmission in the central and 

peripheral nervous systems
4, 5

. 

 

There is some evidence suggesting an association of DHA deficiency with cognitive and 

behavioral deficits
3
.  A high prevalence of autism is found in infants who are born prematurely 

or who have low birth weight
6
.  Given that the rate of DHA accumulation is the greatest during 

the third trimester of pregnancy, this may indicate a link between DHA deficiency and autism.  

The theory concurs with the high 4:1 male-to-female ratio of autism, which could be partly 

attributed to females being better at synthesizing DHA than males and hence having more DHA 

available for neurodevelopment than males
7
.  It may also explain why advanced maternal age 

(which is associated with decreased maternal synthesis of DHA), and multiple birth pregnancy 

(which means the fetuses have to compete for a limited supply of DHA) are risk factors for 

autism
7
.  Vancassel et al. found that autistic children, as compared to mentally retarded ones, 

have a significant increase in the omega-6 to omega-3 ratio that is attributed to a reduction in the 

level of omega-3, or more specifically the level of DHA, without any changes in the level of 

omega-6
8
.  Even though Vancassel et al. only studied children between the age of 3 and 17 it 

may be plausible to extend this finding to include even younger children and hypothesize a 

relationship between DHA deficiencies and the development of autism.   

 

 

 

Effects of Omega-3 Fatty Acids Supplementation in Children with Autism 

 

Amminger et al. conducted a double-blind, randomized, placebo-controlled 6-week study 

to investigate the effects of omega-3 fatty acids supplementation in Austrian children with 

autism
9
.  Thirteen male children aged 5 to 17 participated in the study; seven of whom received 

1.5 g of omega-3 fatty acids (0.7 g of DHA and 0.8 g of EPA) plus 7 mg of vitamin E per day, 

and six of whom received a placebo consisted of 7 g of coconut oil plus 7 mg of vitamin E per 

day.  The outcomes were assessed using the Aberrant Behavior Checklist (ABC) which has 58 

items that are resolved into five subscales: irritability, social withdrawal, stereotypic behavior, 

hyperactivity and inappropriate speech.  At the end of the 6-week period, it was found that 

omega-3 fatty acids supplementation was superior over placebo for reducing symptoms of 

hyperactivity and stereotypic behaviors
9
.  Given the relatively mild side effects of the 

supplementation which consist primarily of gastrointestinal upsets, these findings suggest that 

omega-3 fatty acids may be an effective treatment for children with autism. 

 

Exploring this issue from a different angle, Meguid et al. examined the possible 

correlation between behaviors and plasma free polyunsaturated fatty acids in Egyptian children 

with autism before and after fatty acids supplementation in an open label, placebo-control group 

study
10

.  Thirty autistic children (12 females and 18 males) between the age of 3 and 11, and 

thirty healthy children participated in the study.  On average the autistic children had 



significantly reduced levels of omega-3 and omega-6 fatty acids, and an elevated omega-6 to 

omega-3 ratio compared to the healthy children.  After three months of Efalex® supplements at a 

daily dosage of 292 mg of omega-3 fatty acids and 68 mg of omega-6 fatty acids, there was a 

significant improvement in the plasma levels of the investigated polyunsaturated fatty acids and 

the omega-6 to omega-3 ratio
10

.  In addition, two-third of the autistic children exhibited a 

statistically significant improvement with regard to the autistic behaviors as measured by the 

Childhood Autism Rating Scale (CARS), a 15-item assessment that diagnoses and estimates the 

severity of autistic symptoms based on direct observation and parent reports
10

.  Consequently, 

the study concluded that supplementation of polyunsaturated fatty acids such as omega-3 and 

omega-6 may ameliorate and improve symptoms of autism. 

 

However, the beneficial effects of omega-3 fatty acid supplementation in autism may 

diminish with age.  Politi et al. investigated the effect of a daily 0.93 g of EPA and DHA plus 5 

mg of vitamin E in an open-label study consisting of nineteen severely autistic adults (4 females, 

15 males) aged 18 to 40 years
11

.  The study uses the Rossago Behavioral Checklist (RBC), a 22-

item ad-hoc caregiver questionnaire focusing on behavioral problems, to assess behavioral 

changes over a period of 18 weeks.  No significant improvements in terms of the frequency or 

severity of problematic behaviors were noticed during the 6-week pre-treatment observational 

period, 6-week treatment period, or 6-week post-treatment observational period
11

.  These results 

suggested that omega-3 supplementation may not have any beneficial effects in alleviating 

problematic behaviors in adults with severe autism. 

 

 

 

Discussion 
 

Omega-3 polyunsaturated fatty acids supplementation has been shown to be beneficial in 

a number of psychiatric illnesses including attention deficit hyperactivity disorder and anxiety 

disorder
12

.  Since autistic children exhibit many of the hyperactive symptoms such as 

distractibility, impulsivity, and disobedience, it is certainly possible that omega-3 

supplementations may also play a beneficial role in mitigating these behavioral problems.  

Animal studies conducted by Salvati et al. showed that EPA and DHA injections stimulated the 

process of myelination
13

 which is crucial to the proper functioning of both the central and 

peripheral nervous systems.  Even though this effect has not been successfully studied in 

humans, there is still potentially a role for EPA and DHA to enhance human brain function.  

Moreover, recent research has found that dynamic structural remodeling of the brain does not 

only take place during the critical period but also in later life
14

, supporting the notion that events 

occurring after the critical period can influence the structure and hence the functioning of the 

brain in a positive or negative direction.  Consequently, supplementation of omega-3 fatty acids 

to restore the absolute DHA level as well as the omega-6 to omega-3 ratio may play a beneficial 

effect in structural remodeling of the brain, improving brain functions, and ameliorating the 

behavioral symptoms exhibited by children with autism. 

 

To date, there have only been a few studies investigating the role of omega-3 fatty acid 

supplementation in autism.  Their descriptions and findings are summarized in Table 1.  The 

results of studies conducted by Amminger et al. and Meguid et al. are supportive of omega-3 



supplementation in autistic children, while the results of study conducted by Politi et al. are 

unsupportive of omega-3 supplementation in autistic adult.  The interpretation of these results is 

limited by the studies’ small sample sizes (13 - 60 subjects), short intervention duration (6 - 12 

weeks), differences in entry-criteria (age range, ethnicities, ABC versus CARS), differences in 

methods for assessing improvements (ABC versus CARS versus RBC), and the fluctuating 

nature of the outcomes measured. 

 

There are limitations specific to each study, including a use of repeated-measures 

analysis which may cause misinterpretation of the data in the study conducted by Amminger et 

al., a lack of blinding in the study conducted by Meguid et al, and a lack of a control group in the 

study conducted by Politi et al.  Despite these shortcomings, it is recognized that omega-3 

supplementation may have beneficial effects in children with autism, although this effect may 

phase out with age such that it has no beneficial effects in adults with autism.  Therefore, better 

designed, larger-scale, longer-study period, randomized, and placebo-controlled studies are 

necessary before any definitive recommendations regarding the role of omega-3 supplementation 

in treating children with autism may be made. 

 

 Taking this a step further, there is a possibility that omega-3 supplementation during 

pregnancy may play a role in the prevention of autism.  In a randomized and double-blind study, 

Helland et al. found that maternal supplementation with omega-3 fatty acids (from cod liver oil) 

during pregnancy and lactation improves the intelligence of children at 4 years of age as assessed 

by the Kaufman Assessment Battery for Children
15

.  Even though the relationship between a 

maternal omega-3 fatty acid deficiency and the development of autism has not been well studied, 

given the importance of omega-3 fatty acids in the neurodevelopment process and the possible 

beneficial effects of omega-3 supplementation in treating autism, it is not too farfetched to 

hypothesize that adequate levels of omega-3 during pregnancy may decrease the risk of autism. 

 

Unfortunately, the majority of pregnant women who follow the typical Western diet do 

not consume an adequate amount of omega-3 fatty acids, especially because their seafood intake, 

a major source of omega-3 fatty acids, is limited to 2 servings per week as recommended by the 

Food and Drug Administration
16

.  Therefore, it is likely beneficial for pregnant women to take 

omega-3 fatty acid supplements.  Freeman et al. showed that 1.84 g/day of DHA and EPA was 

well tolerated by pregnant women, with few side effects such as unpleasant breath, bad taste, and 

heartburn
17

.  However, more research is necessary to determine the role of omega-3 

supplementation in autism prevention. 

 

 

 

Conclusion 

 

There is still much to learn about the role of omega-3 fatty acids in neurodevelopment.  

In recent years, increasing evidence has emerged indicating that omega-3 fatty acid deficiencies 

or imbalances may be associated with childhood neurodevelopmental disorders including 

attention-deficit hyperactivity disorder and autism spectrum disorders
18

.  As a result, it is 

reasonable to hypothesize that a restoration of this level may have some beneficial effects in 

treating children with autism.  Several clinical trials attempted to study this, but their findings 



were not yet strong enough to support a definitive recommendation.  This suggests a need for 

better designed, larger-scale, randomized, placebo-controlled trials to tease out the subtleties 

involved in this kind of studies.  Furthermore, besides focusing on studies with clinical end 

points, research efforts should also be directed at understanding the role of omega-3 fatty acids in 

the development of autism.  This will not only help in identifying future treatment but also future 

prevention for autism. 



Author, date 

and country 
Patient group Study type & outcome measure Key results & conclusion Study weaknesses 

Amminger 

et al. 2007.  

Austria 

Group 1: 7 male autistic 
children aged 5 to 17 
received 1.5 g of omega-3 
fatty acids plus 7 mg of 
vitamin E per day for 6 
weeks 
 
Group 2: 6 male autistic 
children aged 5 to 17 
received 7 g of coconut oil 
plus 7 mg of vitamin E per 

day for 6 weeks 

Study type: double-blind, randomized, 
placebo-controlled 
 
Outcome measure: symptoms were 
assessed at baseline and at 6-week follow-
up after the intervention using the 
Aberrant Behavior Checklist 

Key result: remission of 
hyperactive and stereotypic 
symptoms in group 1 
(treatment group) as compared 
with group 2 (placebo group) 
 
Conclusion: omega-3 
supplementation was superior 
over placebo for reducing 
symptoms of hyperactivity and 
stereotypic behaviors in autistic 

children 

Small number of subjects, 
short intervention period, 
possible misinterpretation of 
the data by the use of 
repeated-measures analysis 

Meguid et 

al. 2008. 

Egypt 

Group 1: 30 autistic 
children (12 females and 
18 males) aged 3 to 11 
received 292 mg of 
omega-3 fatty acids and 
68 mg of omega-6 fatty 

acids per day for 3 months 
 
Group 2: 30 healthy  
children received 292 mg 
of omega-3 fatty acids and 
68 mg of omega-6 fatty 
acids per day for 3 months 

Study type: open label with a placebo-
control group 
 
Outcome measure: blood fatty acid status 
was determined at baseline and at 3-
month follow-up using tandem mass 

spectrometry; autistic behavior was 
assessed at baseline and at 3-month 
follow-up after the intervention using 
Childhood Autism Rating Scale 

Key results: correction of blood 
fatty acid status (increase in 
serum linolenic, DHA, linoleic, 
and arachidonic acids), and 
improvement in autistic 
behavior 

 
Conclusion: omega-3 
supplementation may 
ameliorate and improve 
symptoms of autism in children 

Small number of subjects, risk 
of bias due to a lack of 
blinding of persons involved in 
this study  

Politi et al. 

2008. Italy 

19 severely autistic adults 

aged 18 to 40 received 
0.93  g of EPA and DHA 
plus 5 mg of vitamin E per 
day for 6 weeks 

Study type: open-label without a placebo-

control group 
 
Outcome measure: problematic behaviors 
were assessed daily using the Rossago 
Behavioral Checklist during the 6-week 
pre-treatment period, 6-week treatment 
period, and 6-week post-treatment period 

Key result: no change in 

frequency and severity of 
problematic behaviors was 
detected 
 
Conclusion: omega-3 
supplementation may not have 
any beneficial effects in 
alleviating problematic 
behaviors in adults with severe 
autism 

Small number of subjects, no 

control group for comparison 

Table 1: This table describes and summarizes the findings of studies conducted by Amminger et al., Meguid et al., and Politi et al. 
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