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 Effect of Supplementation with Omega-3 Long Chain 

Polyunsaturated Fatty Acids and Zinc on Behavior Problems 
Associated with Child ADHD 

Sohila Ahmed Fathy Hassan 

Thesis submitted for fulfillment of MSc. degree in (Nutrition and Food Science) 

 

ABSTRACT 
       This study aimed to investigate the effect of omega-3 long-chain 
polyunsaturated fatty acids ( PUFA ) and omega-3+ zinc  supplementation on 
behavior and in children with Attention Deficit Hyperactivity Disorder (ADHD). 
In addition, the changes in PUFA levels and their correlation with changes in 
behavior and will be examined over 3 month. Subjected sample were about 30 
children and divided into 3 groups 10 children with ADHD as ( a control ) 
group, 10 children with ADHD were given omega 3 only , 10 children with 
ADHD were given omega3+zinc. This sample was selected from Abo Elrish 
pediatric hospital Cairo university and their age ranged between 6-11 years old, 
All the three groups of children were subjected to following personal data, 24 
hour record for three days and its charge this data, Auther take sample of blood 
from children for biochemical analysis for fatty acids and zinc before and after 
supplementation, and we applied conner's test to determine the behavior of 
children. The result  showed that : Compared with RNI we found deficient in 
magnesium , zinc , copper and fiber, vitamin C and B1, Beside increased intake 
of cab.  The mean of conner's scores was significantly high in Omega-3 
treatment group compared with mean in the Omega-3 + zinc treatment group 
and control group. 

 Fatty acids were increased after omega-3 supplementation . zinc were increased 
after taken zinc supplementation.  The study recommended giving Omega-3 
supplementation and Omega-3+ Zinc to children with ADHD .  

Keywords: 

Attention Deficit Hyperactive Disorder - long-chain polyunsaturated fatty acids 
– Zinc - Conner's test. 
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Introduction 

According to the Diagnostic and Statistical Manual of Mental Disorders 

(DSM-IV-TR, APA, 2000), Attention Deficit Hyperactivity Disorder (ADHD) 

“is a persistent pattern of inattention and/or hyperactivity-impulsivity that is 

more frequent and severe than is typically observed in individuals at a 

comparable level of development.” There are three subtypes of ADHD that are 

used to diagnose individuals based on the predominant symptom pattern that 

has existed for at least the past 6 months (APA, 2000). Although most 

individuals have symptoms of both inattention and hyperactivity-impulsivity, 

there are some individuals have symptoms of both inattention and hyperactivity-

impulsivity, there are some individuals in whom one or the other pattern is 

predominant. 

The number of children diagnosed with ADHD has grown markedly since 

being recognised as a specific disorder in the 1970s. The prevalence rate of 

ADHD within Western cultures is approximately 5%, and remains the most 

common psychiatric illness among young children, with an estimated 50% of 

these children retaining ADHD symptoms for the rest of their lives. (Sarris et 

al., 2011). In an article reviews epidemiological studies on ADHD in all the 

Arab countries conducted from 1966 through 2009. It was concluded that 

ADHD rates in Arab populations were similar to those in other cultures (Farah 

et al., 2009). 

There are no available data on the prevalence of ADHD in Egypt (to the 

best of our knowledge) except for in Alexandria; a study was conducted among 

1,350 primary school children in grades 3 through 5; the results revealed that 

the prevalence of ADHD symptoms was 7.48% (11.67% for boys and 3.58% for 

girls)(Attia, et al. 2000). In a study conducted in Dammam city, Saudi Arabia, 

and sample size of 1287 students aged 6-13 years, it was found that the overall 

prevalence of combined ADHD was 16.4%, with a prevalence of 12.4% for 
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hyperactivity-impulsivity and 16.3% for inattention disorders respectively (Al 

Hamed et al., 2008). 

Diagnostic tools used to establish a diagnosis of attention deficit 

hyperactivity/impulsivity disorder involve the clear understanding that 

symptoms have been present and persistent for a minimum of six months prior 

to the age of seven, are considered maladaptive, not consistent with the child’s 

developmental level, and cannot be explained by other psychiatric or medical 

disorders. Symptoms relating to ADHD include inattentiveness in the classroom 

or at home; or an inability to carry out simple instructions or sustain task 

attention which can result in careless mistakes in school work and reduce 

motivation for subsequent participation. Hyperactivity and/or impulsivity 

diagnosis include symptoms of restlessness that exist in the hands or feet during 

times of sitting or sleeping and running, moving erratically or talking 

excessively which cause disruption in an otherwise calm environment (Sarris et 

al. 2011). In addition, there must be clear evidence of clinically significant 

impairment in social, academic, or occupational functioning. Moreover, the 

symptoms cannot be a result of another disorder (e.g., Pervasive Development 

Disorder, Schizophrenia, Personality, Mood Disorder, Anxiety Disorder, 

Dissociative Disorder or other Psychotic Disorder; (APA, 2000). At least one-

fourth of children with ADHD also have a learning disorder resulting in 

difficulties with reading, spelling, and writing (Mayes et al., 2000). 

The aetiology of ADHD is generally acknowledged to be complex and 

multifactorial, involving both biological and environmental influence; and there 

has been extensive research into the causes of ADHD including its high 

heritability and genetic influences that predispose a child to deficits in 

dopamine and serotonin transmission (Wallis et al., 2008). Other causes have 

been attributed to harmful exposure to the foetus/child in the prenatal, perinatal, 

postnatal and early childhood phases (Swanson et al., 2007). In utero exposure 
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to excess alcohol, tobacco and lead have been linked to an increased risk of 

ADHD (Curtis & Patel, 2008). 

PUFA comprises 15–30% of the brain dry weight (Hallahan and 

Garland, 2005), and are considered essential for normal brain development. AA 

and DHA are the main fatty acids in the cell membrane phospholipids especially 

in the grey matter comprising 6% of its dry weight while LA, ALA and EPA are 

present in very low concentration in nerve tissue. Both ω-3 and ω-6 are essential 

for growth and function of the developing and mature brain.  

Lower levels of long-chain polyunsaturated fatty acids, particularly 

omega-3 fatty acids, in blood have repeatedly been associated with a variety of 

behavioral disorders including ADHD. The exact nature of this relationship is 

not yet clear. A number of the physical and behavioural symptoms of essential 

fatty acid deficiency mimic some of the symptoms described in typical ADHD 

patients; therefore it is conceivable, that either dietary deficiency of omega-3 

fatty acids, or altered metabolic handling of these fatty acids, could contribute to 

the abnormalities observed in those affected by ADHD. Several studies have 

examined fatty acid status in patients with ADHD, but only recently have 

researchers begun to examine efficacy of high dose supplementation on ADHD 

behaviours (Antalis et al., 2006; McNamara and Carlson, 2006; Germano et 

al., 2007; Sorgi et al., 2007). 

Zinc is an important cofactor for metabolism relevant to 

neurotransmitters, prostaglandins, and melatonin, and indirectly affects 

dopamine metabolism. It is necessary for 100 different metalloenzymes and 

metal–enzyme complexes (Toren et al. 1996), many of them in the central 

nervous system. It contributes to structure and function of brain  , Specific to 

ADHD, the dopamine transporter has a zinc binding site that blocks transport 

(Lepping and Huber 2010). Both animal data (Halas and Sandstead 1975; 

Sandstead et al. 1995; Golub et al. 1996) and human findings suggest 
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involvement of zinc deficiency in hyperactivity. Human zinc deficiency 

syndrome includes concentration impairment and jitters (Aggett and Harries 

1979). 

Bilici et al. (2004) reported a trial of zinc supplementation alone as 

treatment for ADHD; participants received zinc sulfate 150 mg/day (containing 

about 40 mg elemental zinc) for 12 weeks, a rather high dose. After 12 weeks’ 

treatment, the 46-item clinician-rated ADHD Scale showed that the 

supplemented group improved by 25.4±9.7 compared with the placebo group, 

which improved by only 12.7±5.4 (P= 0.002). 

Objective: 

The principle purpose of this study is to investigate the changes in PUFA 

and zinc levels and their correlation with changes in behavior and the effects of 

PUFA or PUFA + zinc supplementation on behavior in children with ADHD 

symptoms. 

The Aim of the study is to investigate effects of omega-3 PUFA 

supplementation on behavior  in children 6 to 11 y old with ADHD. In addition, 

the changes in PUFA levels and their correlation with changes in behavior . 

Hypothesis: 

The oral supplementation of omega-3 fatty acids and zinc will improve 

behavior of ADHD children 
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