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Abstract—Children with Attention Deficit Hyperactivity Disorder (ADHD) find it difficult to pay attention to appropriate 
stimuli while warding off unwanted stimuli. They also have great difficulty sustaining concentration on a given task or 
remaining still for a long time. Sustained attention is very vital to learning as without it many learning tasks will go 
unnoticed and uncomprehended. Treating this disorder is therefore essential in order for children to be able to overcome their 
difficulties in learning and improve their performance in school and their behavior at home and in other settings. This study 
employs true experimental research design to test the efficacy of essential fatty acids in the treatment of inattention and 
hyperactivity. The learning skill used as a medium for testing improvement in attention and reduction of hyperactivity in this 
study is handwriting. A sample of forty pupils were identified as exhibiting characteristics of ADHD and ten were randomly 
selected for experimentation. The intervention was carried out in a primary school in Kano State. Essential fatty acids in 
form of Omega-3 was administered as treatment for handwriting disorders attributed to ADHD. Children’s Handwriting 
Error Inventory was used to compute number of handwriting errors made by each pupil in twenty four lessons which ran 
through twelve weeks. Paired T-test analysis was used to compare number of errors made at pre-test and post-test using 
SPSS 16.0. The study supports the fact that Omega-3 fatty acids improved attention which in turn has significant effect on 
the handwriting skills of children with ADHD. This study suggested that parents be sensitized about the importance of 
Omega-3 rich foods in their children’s diets. Recommendations were also made about possible research ideas for further 
studies. 
 
Index Terms— Attention deficit hyperactivity disorder, Omega-3 supplement, Handwriting, intervention. 
 
I. INTRODUCTION 
 
One of the most frequent comments about children 
who are not doing well in school is that they do not 
pay attention.  This observation is usually made when 
children fail to concentrate on an assigned task, do 
not orient their head and eyes toward the teacher 
when instructions are being given, or fail to follow 
directions. Conversely, sustained work on a task, 
orientation of head and eyes, alert facial expression, 
carrying out directions, and successful performance 
are usually considered indicators of attending 
behavior. It is important to remember that attention is 
a cognitive operation and cannot be observed directly. 
Teachers can only observe a child’s performance and 
make inferences as to whether or not the child is 
paying attention, Lerner, (1999). 
Attention is difficult to define since it is not directly 
observable.  Since so many stimuli bombard children 
in a classroom, it is impossible for an observer to 
know which of the many stimuli the child may be 
attending to.  It is important, therefore, to observe and 
note distractive attending behavior. Lerner (1999) 
suggested that the term “selective attention” can be 
used to describe the capacity to intentionally select 
specific stimuli on which to focus one’s attention.  
Hyperactivity is regarded as excessive activity that 
results in disruptive or off-task behaviors, thus 
inhibiting the students’ ability to attend 
(Zentall&Leib, 1985). Abang, (2005) indicated that 
hyperactive children display excess, purposeless 
movement. They are frequently restless and engage in 
random activities. They are in constant motion. The 

behavior thus exhibited is not necessarily bad, but too 
much of it.  
According to Okey-Martins, (2006), the term 
attention span refers to the amount of time a person 
can concentrate on a single activity.  If one is unable 
to complete a task or is easily disturbed by other 
stimuli, one may have a short or abnormal attention 
span.  A short attention span interferes with a 
person’s ability to focus and attend, thereby making 
learning difficult. Okey-Martins conducted a research 
in Lagos, Nigeria in which he interviewed 28 
therapists and parents working with special needs 
children. Of this number, 85% indicated having 
problems that arose from difficulties in getting the 
children’s attention and keeping it long enough to 
complete a given task.  
 
The Child Development Institute-CDI (2006) 
explained that some children have more trouble 
paying attention in class and completing academic 
assignments than others.  They estimated that from 
3% to 10% of school age children experience a 
condition known as Attention-Deficit Disorder 
(ADD) or Attention-Deficit/ Hyperactivity Disorder 
(ADHD).  This disorder is said to be more prevalent 
in boys than girls. 
 
II. OBJECTIVE OF THE STUDY 
 
To determine whether the use of Omega3 can reduce 
symptoms in children with ADHD thereby improving 
their handwriting skills. 
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III. RESEARCH QUESTION 
 
Can the use of Omega3 reduce symptoms in children 
with ADHD thereby improving their handwriting 
skills? 
 
IV. HYPOTHESIS 
 
There is no significant improvement in the 
handwriting skills of children with ADHD when 
treated with Omega3. 
 
V. SIGNIFICANCE OF THE STUDY 
 
Little data and literature exist in Nigeria on Attention-
Deficit/Hyperactivity Disorder.  This study would 
therefore add to the body of knowledge already 
existing. Lack of attention/concentration is one of the 
major problems teachers face when teaching pupils 
with ADHD. Therefore, this study will help bridge 
the gap between ingesting essential fatty acids and 
attention paying. The acquisition of attention paying 
abilities will alleviate the learning constraints of 
children with ADHD. The reduction of hyperactive 
behavior in children will improve 
attention/concentration and hence improve their 
academic performance. Since the learning problems 
of children with ADHD are numerous, this study will 
stimulate further research into other areas of learning 
and treatment that were not covered by it. Parents, 
teachers and the general populace will benefit from 
this study as it highlighted the several uses of Omega-
3 supplements. Pupils will also benefit from this 
study as it will enlighten both their parents and 
teachers who will thereafter help these pupils out of 
their predicament. 
 
VI. SCOPE AND LIMITATION 
 
The study was conducted in Kano metropolis, 
Nigeria, concentrating sampling and detailed study in 
a public primary school in the context of a case study. 
The study was specifically on 10-12 year old pupils 
in class 5 of this primary school.  It was restricted to 
obviously identified cases of children with ADHD in 
Ja’en Special Primary School situated at Sharada 
Phase III in Gwale Local Government of Kano State. 
Essentially, this study did not extend to children with 
ADHD outside the school setting. 
 
VII. CAUSES OF ADHD 
 
Neurological dysfunction, Genetics, Brain 
Injury/Damage, Environmental Agents, Food 
Additives and Sugar, and Developmental Lag. 
 
VIII. ESSENTIAL FATTY ACIDS 
 
Fatty acids are the basic building blocks of which fats 
and oils are composed. Contrary to popular myth, the 

body does need some of the right kind of fat. The 
fatty acids that are necessary for health and that 
cannot be made by the body are called essential fatty 
acids (EFAs). They are occasionally also referred to 
as vitamin F or polyunsaturates, Balch (2006). 
The human brain is 60% fat if all the water is taken 
out.  These fats are always being replenished, so it is 
crucial to know which kind will feed your brain the 
best.  Some fats are not only positively good for us 
they are absolutely vital for mental health.  Not only 
do we need them to stay free from disease and 
depression, dyslexia, attention deficit disorder, 
fatigue, memory problems, Alzheimer’s and 
Schizophrenia have all been linked to deficiency – we 
also need them in optimal amounts if we want to 
maximize our intelligence, Holford, (2007). 
A lack of polyunsaturated fatty acids can make the 
brain more vulnerable to a variety of disorders. Oils 
and fats (lipids) make up more than half the brain’s 
body weight. The nervous system has an even higher 
concentration of lipids. These lipids play a crucial 
role in forming cellular membranes: neural exchanges 
depend, to a large degree, on the integrity of these 
membranes. Obtaining a sufficient amount of these 
essential fatty acids from food sources is 
indispensable during the early growth years, and 
important for persons of all ages. These substances 
are not synthesized by mammals so the only way they 
can be obtained is from food sources, especially oil or 
oil supplements. A lack of linolenic acid (omega-3) 
can result in: anomalies in the composition of cellular 
membranes, problems with the retinas of the eyes, 
lowered resistance to certain toxins, potentially 
serious intellectual problems (memory loss, learning 
disabilities, etc), Dracea and Seguin, (2002).  
According to Balch, (2006), a deficiency of essential 
fatty acids can lead to an impaired ability to learn and 
recall information. Therefore the brain and nervous 
system are totally dependent on a family of fats. 
These include saturated and monosaturated fat, 
cholesterol, Omega-3 (Polyunsaturated) fat – 
especially EPA and DHA, Omega-6 
((Polyunsaturated) fat – especially GLA and AA. 
Fatty acids play a key role in normal brain function. 
Since the body cannot synthesize essential fatty acids 
(EFA), they must be provided in the diet. In a study 
by Richardson &Puri, (2000), they reported that 
individuals with ADHD have difficulty converting 
essential fatty acids (EPAs) to polyunsaturated acids 
(PUFAs) and may be deficient in both of these 
substances. Another study found that boys with lower 
levels of omega-3 fatty acids had more learning and 
behavioral problems (such as temper tantrums and 
sleep disturbances) than boys with normal omega-3 
fatty acids levels, Stevens, Zentall, Abate, Kuczek& 
Burgess, (1996). 
Several studies indicated that some physical 
symptoms reported in ADHD are similar to 
symptoms observed in essential fatty acid (EFA) 
deficiency in animals and humans deprived of EPAs. 
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Burgess, Stevens, Zhang and Peck, (2000) reported 
that a group of ADHD subjects reporting many 
symptoms indicative of EFA deficiency (L-ADHD) 
had significantly lower proportions of plasma 
arachidonic acid and docosahexaenoic acid than did 
ADHD subjects with few such symptoms or control 
subjects. In another study using contrast analysis of 
the plasma polar lipid data, subjects with lower 
compositions of total Omega-3 fatty acids had 
significantly more behavioral problems, temper 
tantrums, and learning, health and sleep problems 
than did those with high proportions of Omega-3 fatty 
acids. 
 Research at Oxford University has proven the value 
of these essential fats in a ‘double-blind’ trial 
involving 41 children aged 8 to 12 years who had 
ADHD symptoms and specific learning difficulties.  
Those children receiving extra essential fats in 
supplements were both behaving and learning better 
within 12 weeks, Richardson &Puri, (2000). 
According to Mercola (2007), a Purdue University 
study showed that children low in omega-3 essential 
fatty acids are significantly more likely to be 
hyperactive, have learning disorders, and to display 
behavioral problems.  Omega-3 deficiencies have 
also been tied to many conditions, including the 
following: dyslexia, depression, weight gain, heart 
disease, allergies, arthritis, violence, memory 
problems, cancer, eczema, inflammatory diseases and 
diabetes. 
 
IX. RESEARCH DESIGN 
 
This study is an experimental case study. The 
researcher used the quasi experimental, one groups 
Pre-test, Post-test design. The population of primary 
five pupils of the selected school was five hundred 
and forty (540) out of which forty were identified as 
exhibiting characteristics of ADHD. Out of the forty 
pupils identified as exhibiting ADHD symptoms, ten 
of them were randomly chosen for this study. The 
sample was derived using purposeful sampling 
technique. This is because every member of the 
sample has a known probability for selection i.e. they 
are all in class five, are all between the ages of ten to 
twelve, have all exhibited symptoms of ADHD and 
they all have handwriting problems. Experimental 
design was employed to undertake the study as it 
increases confidence that the observed outcomes were 
the result of a given intervention and not a function of 
extraneous variables. It also allows for generalization 
of the findings. 
 
X. PROCEDURE FOR IDENTIFICATION 
 
One instrument was used for the identification of 
children with Attention-Deficit/Hyperactivity 
Disorder viz: Diagnostic and Statistical Manual for 
Mental Disorders (IV) Text Revision (2000). This is a 
criteria used to identify pupils with ADHD symptoms 

and characteristics. It contains four sections of which 
a child must exhibit at least 60% of behaviors before 
he/she can be said to have ADHD. An identification 
form was formulated using the contents of this 
manual as outlined by The American Psychiatric 
Association (2000).  The researcher gave teachers of 
the pupils’ two ADHD identification forms. One was 
completed by the class teacher while the other by the 
parents of the child. The class teacher and parents 
ticked against any behavior listed on the document 
which was exhibited by the pupils. The identification 
exercise was conducted by the pupil’s teachers and 
parents to confirm that ADHD characteristics 
manifest in more than one setting that is at home and 
in school. The sample of identification form is below: 
 
Name of child: ………Date of birth: ………… 
 
Age: ………………… Present school:………… 
 
Relationship with child:…………………………… 
 
Inattention 

a) often fails to give close attention to details or 
makes careless mistakes in schoolwork, work,  
or  other activities 

b) often has difficulty sustaining attention in 
tasks or play activities 

c) often does not seem to listen when spoken to 
directly 

d) often does not follow through on instructions 
and fails to finish schoolwork, chores, or 
duties  in the workplace (not due to 
Oppositional behavior or failure to understand 
instructions) 

e) often has difficulty organizing tasks and 
activities 

f) often avoids, dislikes, or is reluctant to engage 
in tasks that require  sustained mental effort    
(such as schoolwork or homework) 

g) often loses things necessary for tasks or 
activities (e.g. toys, school                              
assignments, pencils,  books, or tools) 

h) is often easily distracted by extraneous stimuli 
 
Hyperactivity 

a) often fidgets with hands or feet or squirms in 
seat 

b) often leaves seat in classroom or in other 
situations in which remaining seated is 
expected 

c) often runs about or climbs excessively in 
situations in which it is inappropriate (in 
adolescents or adults, may be limited to 
subjective feelings of restlessness) 

d) often has difficulty playing or engaging in 
leisure activities quietly 

e) is often "on the go" or often acts as if "driven 
by a motor"  

f) often talks excessivel 
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Impulsivity 
g) often blurts out answers before questions 

have been completed 
h) often has difficulty awaiting turn 
i) often interrupts or intrudes on others (e.g. 

butts into conversations or games) 
 
 
B. That some hyperactive-impulsive or inattentive 
symptoms that caused impairment were present 
before age 7 years. 
 
C.  That some impairment from the symptoms is 
present in two or more settings (e.g. at school or work 
and at home). 
 
D.  There must be clear evidence of clinically 
significant impairment in social, academic, or 
occupational functioning. 
 
XI. PROCEDURE FOR SELECTION INTO 
TREATMENT 
 
Sixty four pupils were identified as children 
exhibiting characteristics of ADHD through the 
administration of the DSM IV-TR, (2000) diagnostic 
criteria for ADHD. A one-page handwriting test was 
given to them to find out how many of them have 
handwriting problems. An instrument called CHEI 
(children’s handwriting error inventory) was used to 
compute the number of handwriting errors made by 
each pupil. Any pupil who made more than twenty 
errors in the test became eligible to be selected in the 
sample for the study. The researcher used her 
discretion to arrive at the twenty errors benchmark 
(having taught English for twelve years in a 
secondary school).  Forty pupils who constitute 
66.7% became eligible while twenty four pupils who 
constituted 33.3% made less than twenty errors and 
were therefore not included in the study. Ten out of 
the forty were randomly selected to serve in this 
study. The consent of parents of children who were 
selected for this study was sought. A consent form 
was designed by the researcher seeking parents’ 
permission to include their children in the study and 
to give them omega-3 supplements. The form made it 
clear that the capsules contained fish oil and that it 
will be provided by the researcher. 
 
XII. PROCEDURE FOR INTERVENTION 
 
The intervention was conducted within a period of 
twelve weeks. The ten pupils who are the sample 
were grouped together. The first lesson stood as the 
pre-test while the last lesson stood for the post-test. 
The handwriting lessons were checked and errors 
were marked for each lesson per pupil. Reduction in 
errors signified improvement in handwriting. 
Improvement in handwriting shows reduction in 
hyperactivity and improvement in attention. The 

pupils ingested omega-3 capsules every day for the 
period of the study (twelve weeks). This was running 
concurrently with a twice-a-week handwriting lesson 
which lasted for thirty minutes per session. Children’s 
handwriting error inventory (CHEI) was used to 
compute number of handwriting errors made by each 
pupil. Results of the pre-test (before treatment) and 
that of the post-test (after treatment) were compared 
for differences.  
 
XIII. MATERIAL FOR LESSON 
 
The handwriting lessons were adopted from 
Progressive Handwriting for Nigerian Primary 
Schools Book 2 authored by S. Hakim and S. J & D. 
C. Miller, (2002) and published by Oxford University 
Press, Ibadan, Nigeria.    
 
XIV. PROCEDURE FOR DATA ANALYSIS 
 
Inferential statistics was used to compute the effect of 
omega-3 supplements on attention and by extension 
the handwriting skills of children with ADHD. It is 
the type of statistics where the researcher can draw 
conclusions on a population after studying a sample 
from that population. T-test for dependent sample 
analysis was used because the data derived in this 
study on the dependent variable conforms to 
parametric measures.  
 
According to Gavin, (2008) this analysis is 
appropriate whenever we want to compare means of 
two distributions of data, and especially appropriate 
as the analysis for the two-sample experimental 
design. T-test paired samples statistics was employed 
to determine efficacy or otherwise of Omega-3 on 
handwriting on the basis of error analysis. This was 
because the means of the pre-test and that of the post-
test were being compared for possible differences. 
The Statistical Package for Social Sciences SPSS 
16.0 was the tool for the analysis.  
 
XV. PRESENTATION OF DATA 
 
Hypothesis: 
There is no significant improvement in the 
handwriting skills of children with Attention 
Deficit/Hyperactivity Disorder when treated with 
Omega-3. 
 
In order to test this hypothesis, paired t-test analysis 
was employed using SPSS 16.0. To achieve this, 
error analysis result of pre-test (before treatment 
using essential fatty acids) and post-test (after 
treatment using Omega 3) were compared for 
difference. The result is presented below: 
 

TABLE 1.1  Pre-test and post-test error 
analysis of pupils with ADHD treated with 

Omega-3 (N = 10) 
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Table 1.1 above shows the mean handwriting error  as 
51.00 while the mean error after treatment is 
27.00.The difference between the means of the before 
and after treatment is 24.0 while that of the standard 
deviation is 2.09 and that of the standard error mean 
is 0.66. A substantial mean difference exists; 
consequently a test of significance was further 
computed to determine level of significance. 
 

Table 1.2 Significance of the difference in error 
analysis at pre-test and post- test for pupils with 

ADHD treated with Omega-3 (N = 10). 

 
 
Table 1.2 above shows that the calculated t-value of 
24.27 is significant at 0.01 level of confidence. The 
null hypothesis was therefore rejected as this result 
proved that there is a significant improvement in the 
handwriting skills of children with ADHD when 
treated with Omega-3. 
 
XVI. DISCUSSION ON FINDING 
 

1. Omega-3 fatty acid is significantly effective 
in ameliorating poor handwriting among the 
sample of pupils with ADHD in the selected 
primary school in Kano metropolis. 

2. Table 1.2 showed the calculated t-value of 
24.27 as significant at 0.01 level of 
confidence after comparing handwriting 
error analysis of pre-test and post-test results 
of pupils intervened with essential fatty 
acids (omega-3). The finding that essential 
fatty acids can be used in treating ADHD is 
supported by various studies. One such 
study was that carried out at Purdue 
University in the US by Burgess, (1998) 

who found that Omega-3 reduced symptoms 
of ADHD such as anxiety, attention-deficits 
and general behavior problems in children. 
Another research conducted at Oxford 
University proved that children with ADHD 
who received extra essential fats in 
supplements were both behaving well and 
learning better within twelve (12) weeks, 
Richardson &Puri, (2000).  

 
CONCLUSION 
 
After completion of this study, it is concluded that 
Omega-3 can reduce symptoms of ADHD notably 
hyperactivity, inattention and lack of 
focus/concentration which in turn improves 
handwriting skills among pupils significantly.  
 
RECOMMENDATIONS FOR FURTHER 
STUDIES 
 

1. There is need to research further on the 
efficacy of other forms of treatment for 
children with ADHD in Nigeria. 

2. It is also desirable to replicate this study in 
other geographical locations in Nigeria and 
Africa. 
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