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Abstract 
Background: the aim of this study was to compare effectiveness of neurofeedback and drug therapy on 
ADHD children and their mothers’ happiness. 
Method: In this study, 30 ADHD children with their mothers in Sari city were selected via simple 
sampling method and complete Kanzer’s Parents Questionnaire (short form) and Oxford Happiness 
Questionnaire. To compare the effectiveness of neurofeedback and drug therapy on ADHD children, t-
independent test, and to investigate impacts of these two therapies on their mothers’ happiness, t-
independent test was used. 
Findings: the results showed a significant difference between neurofeedback compared to drug therapy 
on attention deficit of ADHD children; however, no significant difference was found between happiness 
of mothers of ADHD children in the neurofeedback or drug therapy group. 
Conclusion: attention in ADHD children treated with neurofeedback is higher than those treated by drug 
therapy, while mothers’ happiness levels of the both groups is the same and mothers of the both group 
have happiness.  
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Introduction 
Attention Deficit Hyperactivity Disorder (ADHD) is one the most prevalent psychiatric disorders 
in childhood period. ADHD is the constant pattern of lack of attention or hyperactivity and 
usually is seen in children with similar developmental level. Studies show that this disorder like 
learning disabilities can highly be attributed to neurological deficits rather than real brain 
damage (1). 
Mental stressing incidents, family imbalance and other stressing events have roles in beginning 
or persistence of the disorder. Underlying factors may include the child’s temper, genetic-
familial factors, and society expectations to observe behaviors or accepted function (2).  It has 
been determined that symptoms in nearly 50% of cases continue till adolescence or adulthood, 
while in the remaining 50%, they subside in puberty period or early adulthood. In some cases, 
hyperactivity disappears, but reduction of attention domain and problems related to impulse 
control remain. Hyperactivity is the first symptom that subsides and attention deficit is the last 
symptom that resolves. Usually, ADHD does not descend at the middle of childhood (3) 
Although the cause of attention deficit/hyperactivity disorder is not yet known (3), many factors 
are involved in the etiology in its psychopathology. A great number of correlation research has 
led to make assumption about the role of food additives, the degree of blood lead, allergies, 
cigarette and alcoholic beverages usage in pregnancy period, as the main causes of ADHD/ADD 
(4). At the same time, there are studies which point to the role of neurologic foundations in 
attention deficit disorders. Data of these studies have certain implication related to frontal lobe 
role. Functions of the frontal lobe have executive nature, they are engaged in planning a 
resources organizing and have a critical role in mediating preventive actions like controlling 
motor behavior and preventing attending to unrelated or disturbing stimulants (5).  
When a healthy person is asked to a do an attentional task like reading, doing simple arithmetic 
calculations, or listening to a story, some changes occur in their EEG, and the frequency and 



length of beta waves in frontal lobe (especially, right one) increases. However, the situation is 
averse in ADHD person, meaning that their electroencephalogram (EEG) slowly goes toward 
waves with theta low-frequency, and without any significant change in the frontal area (6-9). 
Slow activity (theta waves) is the feature of confused mind, distraction, and decentralized 
thinking (7). 
Since the first reports of Neurofeedback treatment in ADHD in 1976 many studies have been 
carried out investigating the effects of Neurofeedback on different symptoms of ADHD such as 
inattention, impulsivity and hyperactivity. This technique is also used by many practitioners, but 
the question as to the evidence based level of this treatment is still unclear (quoted Arns et al, 
2011). Neurofeedback is a kind of rehabilitation approach in ADHD treatment (6) with the 
purpose of constant normalization of the behavior without permanent dependence on drugs or 
behavior therapy. Neurofeedback accepts the neurologic basis of ADHD. given the fact that the 
activity of slow brain waves (theta) is higher and beta activity is lower in adolescents or adults 
with ADHD, neurofeedback tries to teach these patients to make their brain waves reactions 
toward these stimulants more normal (9). To make EEG as well as clinical changes permanent, 
the number of neurofeedback sections should be between 20 t0 80 (6).  
Several studies have confirmed the effectiveness of this therapy on reduction of hyper activity, 
and increment of attention and concentration, IQ scores, parents’ satisfaction with children’s 
behaviors, and improvement of markers related to continuous attentions which are usually 
evaluated by tests of continuous performance evaluation like TOVA (10-17).  
However, some scholars (7, 14) believe that if neurofeedback is offered in a multidimensional 
treatment program, can lead to behavior normalization and also improves patients’ academic and 
social functions and their general adaptations in everyday life. Today, usage of non-invasive 
therapies, like neurofeedback, is increasing. A therapy which its aim is to verify EEG 
abnormalities that ultimately, results in promotion of behavioral and cognitive functions of 
ADHD patients. It is expected that modification of EEG causes ADHD children attend and 
concentrate more carefully and reach higher levels of academic success. Therefore, this study 
aims to investigate the effectiveness of neurofeedback and drug therapy on ADHD children and 
their mothers’ happiness. 
Attention deficit/ hyperactivity «pattern of constant attention reduction/hyperactivity» and 
impulsive behaviors is more sever and common than what is seen in children with similar 
developmental levels.  In the past, it was believed that hyperactivity is the major disturbing 
symptom of this disorder. However, today scholars believe that hyperactivity is secondary in 
most cases and related to poor impulse control (2).  
Drug therapy: Ritalin affects release of dopamine neurotransmitter and therefore, enables the 
brain to perform executive functions more normally. Generally, effectiveness of Ritalin lasts for 
1 hour and after 2 hours, its optimal effectiveness appears. The impact of this drug disappears 
after 4 hours. Response to Ritalin depends highly on the individual; hence, its daily dosage level 
is different from one individual to the other (1). Among non-stimulant drugs, Automoksin 
hydrochloride (Astratra), a norepinephrine reuptake inhibitor has been approved by FDA for 
treatment of ADHD in children aged above 6.  
Happiness is a feeling everyone wishes to have, while a few of us reaches it. The certain signs of 
this feeling are appreciation, internal feeling, satisfaction feeling and having interest in oneself 
and others. The most usual mental state of all persons is happiness state.  
Ayzenk (1990) believes that happiness is a constant state that the individual achieves the most 
desirable ratio among his/her satisfied desired and all his/her desires, provided that satisfied 



desires occur unexpectedly, i.e. we become happy of seeing a person whom we did not expect to 
see.  
One of the approaches that terminate in a wonderful happiness in human is experiencing peak 
moments. Maslow made a systematic research on those class of experiments that because of the 
great happiness associated with them, have had penetrated to peoples’ minds. Maslow (18) 
himself used to reach peak moments by listening to classic music, especially those of Bach and 
Beethoven. When describe their peak experiences he found that these experiences were 
somehow mysterious for them. Two common examples of peak experiences come from sexual 
relations and music.  
Factors affecting happiness can be different. Like sexual differences, income, age, studies, job 
satisfaction, health, religion, leisure time, success, and social approve (18). Considering the 
above, the aim of this study was to compare effectiveness of neurofeedback and drug therapy on 
ADHD children aged 5 to 15 and their mothers’ happiness. 
 
Materials and methods 
The present study is post-event that by the use of questioner completion investigated factors 
related to behavioral aspects. The statistical population consisted of children with their mothers 
who had referred to specialized psychiatric clinic of children in hospital of Zare-Shahr in Sari in 
2013-14, and had received ADHD diagnosis based on DSM-IV interview and a specialist’s 
opinion. The samples in this study were selected via simple sampling and accessible method. 
Sample contained 30 subjects (experimental group= 15, control group= 15). The data gathering 
tool included Conners’ hyperactivity with attention deficit questionnaire (revised form) and 
Oxford Happiness Questionnaire. Descriptive statistics have been used to draw tables and 
diagrams to explain education, job, and mothers’ ages of the both groups. In the referential 
statics part, t static test and correlational test have been applied for determining the significance 
level of difference and means relations. 1-Kanres’ Parents Questionnaire (short form), 2-Oxford 
Happiness Inventory (OHI) 
1-Oxford Happiness Inventory (OHI) 
Oxford Happiness Inventory contains 29 items and evaluates the individual’s happiness degree. 
Theoretical basis of this questionnaire is Argail’ and Kroslandas’ definition of ADHD (in order 
to offer an operational definition of ADHD, they consider it as a construct with 3 major parts: 
frequency in the degree of positive affect, the mean of satisfaction level in a period, and lack of 
negative feeling). This questionnaire is developed in 1998 by Michael Argaila based on Beck’s 
depression questionnaire (BDI, 1976). 21 items of this questionnaire has been taken from BDI 
and reversed. 11 new items have been added to cover other aspects of health. Like BDI, each 
item of OHI has 4 choices and the subject should choose one of them based on his/her own 
current state. Today, this questionnaire is widely being used in studies of ADHD. 
Foreign reliability: Agrail et al reported reliability of OHI by Cronbach’s alpha coefficient as 
0.90 and they calculated its re-test reliability during 7 weeks as 0.78. 
 2- Conners’ Parents Rating Sale (short form) 
Conners’ rating scale is one of the most valid questionnaires to evaluate behavioral problems of 
children. This questionnaire due to having several features compared to other questionnaires has 
been widely used to evaluate children’s behaviors. Scoring by various evaluators, having short 
and long form, considering a range of children’s behavioral problems in different situation, 
extensive use and clinical diagnosis, and also validity and reliability in different cultures are 



prominent features of these scales. In Canada, teacher form of this questionnaire was 
investigated by Conners et al in 1998.  
Scope of coefficients for 7 subscales varied between 0.73 to 0.95 for boys and 0.76 to 0.96 for 
girls. The reliability by re-test method also varied between 0.47 (attention deficit problems) to 
0.86 (coping behavior of malignancy disorder) (19).  
This scale has 48 items and 5 major factors including conduct problems, learning problems, 
psychosomatic, hyperactivity-impulsivity, and anxiety.  
The scale reliability by re-test method for the whole scale was 0.76 and for the subscales varied 
between 0.68 to 0.82 for the conduct problems. Cronbach’s alpha coefficient for the whole 
questionnaire was 0.86 and for the subscales varied from 0.74 for hyperactivity to 0.98 for 
attention deficit-day dreaming. 
 
Findings 
Descriptive findings: including tables, computation and mean, percent and diagram drawing and 
central indexes 
 

Table 1: Mean and standard deviation age of subjects in the two groups. 
Variable/group index Age Mean  Df  Min age Max age 
Under treatment by 
neurofeedback 

Mothers 33.53 4.34 27 41 
Children 13.50 3.46 12 15 

Under treatment by Ritalin Mothers 36.67 5.79 28 45 
Children 13.10 3.24 11 14 

 
Table 2: Sample frequency divided by the groups 

Group Frequency Frequency percent 
Under treatment by 

neurofeedback 
15 50 

Under treatment by Ritalin 15 50 
total 30 100 

 
According to this table, the samples have been put equally in both groups. 
 

Table 3: The mean and standard deviation of the study variables in both groups 
Variable/group index Under treatment by 

neurofeedback 
Under treatment by Ritalin 

Children attention 25.47 13.005 64.53 15.910 
Mothers happiness 5.011 47.40 50.33 8.558 
As it can be seen in Table 3, the means of the study variables are different in the two groups, that 
significance of this difference will be investigated in the inferential statistics part 
 
Inferential statistics 
 
To examine the hypotheses, t-independent test was used and the mentioned operations were 
performed via SPSS software (version 2o). 
Hypothesis 1: Attention increase in the two groups of ADHD children with neurofeedback and 
drug therapy is different. 



 
Table 4: The results of t-independent test 

P value  α  t  Standard 
deviation  

Mean  Group  Variable  

0.0001  0.05  7.363  13.005  25.47  Under 
treatment by 

neurofeedback  

Attention 
increase  

15.910  64.53  Under 
treatment by 

Ritalin  
 
Based on Table 4, (t=-7.363, P=0.0001), attention increase in two groups of ADHD children with 
neurofeedback and drug is different. 

 
Hypothesis 2: mothers’ happiness of the two groups of ADHD children with neurofeedback and drug is 
different  

Table 5: Results of t-independent test  
P value  α  t  Standard 

deviation  
Mean  Group  Variable   

0.262  0.05  1.146  5.011  47.40  Under 
treatment by 

neurofeedback  

Attention 
increase   

8.558  50.33  Under 
treatment by 

Ritalin  
 
Given Table 5 (t=-1.146, P=0.262) mothers’ happiness of two groups of ADHD children with 
neurofeedback and drug is not different. 
 
Discussion and conclusion 
The results of the present study showed higher level of attention improvement in ADHD children 
in the neurofeedback group compared to those of the drug therapy group. 
In evaluation of the first hypothesis given the calculated t that is higher than the table t and the 
significance level which is less than 0.05, a significant difference was found between Conners’ 
test scores of ADHD children in neurofeedback and drug therapy groups, confirming higher 
effectiveness of neurofeedback.  
Ritalin (Methylphenidate) is a drug that its influence of ADHD has been proved in many 
controlled trials (21, 22, 23). For example, according to previous studies and well as the present 
one, it can be claimed that stimulant drugs including Ritalin are one of the main method of 
ADHD treatment. In contrast to strong clinical effect of stimulant drug, particularly Ritalin on 
major symptoms of ADHD, there are increasing evidences indicating that a great portion of 
ADHD patients do not react toward these drugs 25% to 35%; (24). 40 to 50 percent (4) and that 
side effects of these drugs (7, 20, 25) that may be seen in 4 to 10 percent of patients can prevent 
effective usage of the drugs on clinical tasks. Therefore, non-drug approaches of ADHD 
treatment (behavioral approaches and neurofeedback) should be attended. Study background 
conveys that among non-drug approaches, behavior therapy and cognitive-behavior therapy as 



well as psychosocial interventions do not have considerable effects on important of ADHD. For 
instance, Valen and Hekkler 926) points to 40 to 60 percent of behavior therapy, and strong need 
to constant persistence of boring behavioral techniques for children and their parents. Other 
scholars who have performed studies in fields related to behavior therapy also believe that 
behavior methods without drug interventions do not have a significant effect on reduction of 
ADHD main symptoms (27, 28); however, those researchers who have investigated the 
effectiveness of neurofeedback have mentioned simultaneous reduction of ADHD major 
symptoms and social and academic improvements of ADHD patients, which have been described 
below. The results of this research showed that attention deficit in the two groups of ADHD 
children who had received neurofeedback or drug therapy was different after the treatment 
termination. In fact, ADHD children in the neurofeedback group had less attention deficit 
compared to those of the drug therapy. This finding is consistent with previous studies.  
Effectiveness of neurofeedback therapy 
There is no consensus point to consider changes resulted from a treatment approach as clinically 
significant. But, Bakhshayesh et al. (16) have mentioned alternatives which include high percent 
of improved patients, omission of the present problems, normal function after the treatment, and 
the degree of changes in patients’ lives from others’ views. Given this issue, it can be seen that 
neurofeedback has been an effective approach. This study aligned with former ones (e.g. 7, 8, 
10-15, 37) showed that EEG neurofeedback therapy or neurofeedback as a major component of 
hyperactivity/attention deficit disorder can reduce behavioral and cognitive symptoms of ADHD 
significantly during 10 weeks and 30 treatment sessions, hold 3 times a week. Among 4 subjects 
in the neurofeedback group, 3 individual (75% of the subjects) had considerable progress in 
attention, impulse control, information processing speed, and swings. In addition, parents’ 
reports of the subjects’ behaviors between the gape of two evaluation phases, evaluated via 
Conenrs’ Parents Questionnaire, revealed reduction of ADHD symptoms as well as reduction of 
their scores in subscales of learning disorder, conduct disorder, and even subscales of anxiety 
and psychosomatic.  
Neurofeedback therapy is an effective therapy for ADHD, and a valuable alternative for 
stimulant drugs. And even in some cases that drug therapy is not effective, is somehow helpful 
and has acceptable side effects, or in cases that patients’ cooperation in following the drug 
regime is low can be the selective treatment (10). On the other hand, statistics show that 60 to 70 
percent of children with ADHD will have some of its symptoms till adolescence and adulthood 
period (29). So, drug therapy with stimulant drugs is not an acceptable treatment for many 
ADHD adolescents and adults. In such a situation, replacement of neurofeedback with drug 
therapy becomes more valuable. Regardless of stimulant drugs failure in treatment of a great 
portion of ADHD patents as well as their side effects, Monstra (20) reports that 10 percent of 
parents who want to examine neurofeedback to treat their ADHD children attribute the reason of 
this selection to the history of addiction in their families; in fact, they worry that their children 
become addicted to these drugs or they feel concerned with security of long term usage of 
stimulant drugs. It seems that fear of addiction of psychiatric drugs among Iranian families exist 
for all psychiatric drugs, including Ritalin. 
In addition, this study found no significant difference between happiness of ADHD children 
mothers in the two treatment groups. In evaluation of the second hypothesis, given the calculated 
t that isd lower than the table t and the significance level which is less than 0.05, it was inferred 
that no significant difference exists between the mothers’ happiness scores of ADHD children in 
the neurofeedback therapy or drug therapy groups. In other words, mothers’ happiness levels of 



these two groups of ADHD children is the same, while both group have gained happiness 
resulted from the mentioned therapies.  
Another study (31) investigated 136 children with behavioral problems and their parents. The 
findings revealed a positive relationship among parents’ depression, marital conflicts, children’s 
behavioral disorders, and destructive interaction of parents and children. Based on a the research 
of a group of scholars (32), mothers’ depression is an important factor in increment of 
hyperactivity/attention deficit disorder in children and teaching proper behaviour management 
skills, beside increasing parents-childe interactions, reduces mothers’ psychological disorders 
(depression, anxiety, stress); another group of scholars (33) showed that parents’ self-esteem is 
positively correlated with children adjustments, while negatively correlated with mothers’ 
depression, and holding positive parenting programs will result in improvement of mothers’ self-
esteem and reduction of their depression and also improves children’ adjustments.  
In explanation of these results, it should be remembered that mothers of children with 
hyperactivity/attention deficit disorder suffer from loneliness feeling (a component of 
depression) and lack of control on the situation (a symptom of stress) (30).  
Some scholars (34) have reported that children with du=difficult lives have more depressed 
mothers. Researches showed (2000) examined the impact of autism children on their mothers’ 
mental health. They found that mothers with autistic children compared to mothers of other-
disorder children experience higher levels of stress and are more in danger of depression and 
anxiety.  
Given the importance of mothers’ psychological states on mental health of children, improving 
health levels of mothers with children suffering from psychiatric disorders is necessary. These 
findings are similar to those found by Motale (2003) which showed that prevalence of 
psychiatric disorders (social function disorder, anxiety disorder, somatic compliant disorder, and 
depression disorder) are higher in mothers of ADHD children. In addition, GutMandeson and 
Tomason (2002) declared that life quality of mothers of children with psychiatric disorders is 
lower and prevalence of mental disorders is higher among them.   
This outcome is consistent with findings of Sho et al (35) in 2000, since they also confirmed 
higher levels of stress and depression in mothers of autistic children in comparison to mothers of 
children with other diseases. 
The outcomes of the present research indicated that attention deficit in ADHD children of the 
neurofeedback therapy and drug therapy groups differed significantly, and children who had 
received neurofeedback had significantly lower levels of attention deficit compared to that those 
in the drug therapy group. Also it was found that mothers of both groups of children had 
happiness. 
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