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ABSTRACT 

Background. Neuro-feedback (NFB) and physical activities are considered alternative treatments for children with 

ADHD that aims to optimize brain activity. Assessments of the behavioral efficacy of NF and physical interventions 

have produced inconsistent results. Like physical activity, yoga has been argued to be beneficial for improvement of 

neurological and physiological activity and behavior in a range of populations. Objectives. The present randomized 

controlled trial (RCT) evaluates effects of NFB and yoga exercise intervention on sustained attention in children with 

ADHD. Methods. Using a multicenter three-way parallel group RCT design, children with ADHD, aged 7–11, were 

randomly assigned to NFB (n = 7), yoga  (n = 7) or control (n = 7) over a period of 8 weeks. NFB training consisted 

of 24 sessions of theta/beta training at Cz and  Yoga exercise training composed of 24 sessions of 45 minutes over 8 

weeks. Sustained attention and memory were assessed using parameters derived from the Continuous Performance 

Test (CPT) Wechsler Intelligence Scale for Children-Revised (WISC-R). Results. Significant improvements in sustain 

attention and memory were observed over time in both Yoga and NFB compare to control group. To our knowledge, 

this is the first study that simultaneously evaluates NFB with Yoga treatment. Conclusion. These findings suggest that 

alternative therapies such as yoga exercises and NFB can be complementary to behavioral interventions for children 

with attention problem. Hence, the findings do not support NFB and yoga training applied as a stand-alone treatment 

in children with ADHD. 
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INTRODUCTION 
Attention-Deficit Hyperactivity Disorder 

(ADHD) is a neurobiological condition, which 

majorly occurs in schoolchildren and averagely 

involves5 to 8% of children, out of which, 60% 

show sustainable symptoms of the disorder until 

adulthood. In other words, only 4% of adults 

suffer from the disorder (1, 2). Of the problems 

related to this disorder, abandoning assigned 

duties, lack of perseverance and lack of 

concentration can be mentioned. These problems 

ultimately lead to educational problems, weak 

social skills and family crises (3). Due to the 

causes of this disorder, different hypotheses as 

well as many studies have been conducted and 

each has investigated one or several factors based 

on their idea. Brain dopaminergic pathways hypo 
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function, disruption of cortical and sub cortical 

brain networks, disorders of the dopaminergic 

and noradrenergic system, inheritance, puberty 

crisis, increased frequency in the forehead and 

frontal cortex can be mentioned as such factors 

(4). Based on conducted studies, in 92% of 

hyperactive children with attention-deficit, there 

is 3 times more beta waves than theta as compared 

to normal children (2).  

Of the common treatments, the use of 

stimulants for the children is recommended. 

Although, these medicines reduce the symptoms 

of hyperactivity syndrome, their long term use has 

side effects of sleeping disorders, headache, loss 

of appetite, digestive problems, allergy and 

disorder in spiritual moods of children (5-7). 

Neuro-feedback is one of non-medical 

treatment methods, and its effectiveness in 

improving similar and comparable symptoms to 

stimulants in hyperactive children has been 

reported in related studies.  The treatment 

approach of neuro-feedback is one of those 

approaches that have been noticed in the recent 

decades. Training neuro-feedback is a kind of 

learning strategy that enablesone to change 

his/her brain waves. When the related information 

to brain waves is accessible to persons, they learn 

and change them. This approach is like an 

exercise to the brain. The studies indicate the 

effect of increasing beta wave, inhibiting high 

theta waves and low alpha on attention 

improvement (8). Increase in theta wave and 

reduction in the activity of beta wave in resting 

mood as well as during activities requiring 

attention are observed in the children with ADHD 

(9). 

Neuro-feedback training has been discussed as 

an appropriate alternative for medical treatment, 

which is capable of reducing the symptoms of 

behavioral problems and improving cognitive 

variables (10). Based on conducted studies, 

neuro-feedback is an appropriate treatment 

method for reducing the rate of attention deficit 

disorder and hyperactivity and concentration 

improvement in these children (8, 11). The aim of 

using neuro-feedback is to make the brain activity 

reach desired range. This process is created by 

providing visual and auditory feedback from 

electroencephalogram activity. This method 

seems to be used to improve cognitive nervous 

function and ultimately behavioral functions (12). 

As mentioned earlier, children with 

hyperactivity syndrome have higher theta wave 

level as well as lower beta wave than normal 

children (13). Treatment protocol which is used 

for hyperactive children using neuro-feedback is 

usually concentrated on reducing the activity of 

theta wave and increasing the activity of beta 

wave (10, 11). 

Moreover, physical exercise is one of the new 

methods, recommended to improve brain 

performance for treating and helping hyperactive 

children. Although, the effectiveness and 

affectability of using physical activities for 

hyperactive children is still under investigation 

and experimentation, most review studies in this 

case have confirmed the effectiveness of these 

treatment methods in children. On this basis, 

physical activity can be considered as a low risk 

treatment to improve hyperactivity symptoms and 

according to studies carried out, physical exercise 

can improve indexes such as the speed of 

responding, impulse control, alertness and control 

of mental moods in hyperactive people (14). 

Additionally, physical readiness may be also 

related to the level of brain activity and the ability 

to inhibit inappropriate impulses, improve the 

ability to change between duties and increase the 

capability of creating response in children. The 

mechanism of physical activity impact on 

hyperactive children seems to be created because 

of brain structure change, improvement of brain 

chemical transferors and adjustment of the level 

of arousal (15-19). 

Confirming the concept of this question, the 

next step is to determine the best model of 

physical activity to achieve the best ideal 

response in the field of cognitive functions, to 

reduce hyperactivity symptoms. 

Yoga is another non-medical treatment 

intervention which can improve mental, physical 

and cognitive activities in the form of physical 

activity. As a treatment, yoga, with different 

components such as different asana, pranayama 

practices and meditation techniques, can be 

particularly influential in improving cognitive 

indicators such as controlling anxiety, depression, 

executive functions, attention, intelligence, 

concentration and memory (20-26).  

Based on the reports of studies conducted in 

the field of yoga effectiveness in improvement of 

hyperactive children, yoga can improve and 



 Effects of Yoga in Children with Attention Deficit/Hyperactivity Disorder                                 19 

Rezaei, M., et al. (2018). Ann Appl Sport Sci, 6(4): 17-27. 

increase the activity level of waves with slow 

frequency (27). It can also affect the increase of 

brain secretion factors such as dopamine, 

serotonin and reduced levels of cortisol (28). 

Other studies have considered the effectiveness of 

yoga in relation to the reduction of the activity of 

sympathetic system and increase of 

parasympathetic activity and following that, 

balance between the body structures,  increase of 

self-regulatory and excitations (29). 

Now, given the relatively high prevalence of 

ADHD which has been reported by American 

Psychiatric Association (5%) and in Iran (5.8%) 

and also the type of attention-deficit which is 

about 3.2% among school children, as well as the 

effect of malfunction of these children on mental 

health of the family and education place and 

parents’ tendency to use low risk treatment 

methods, using new treatments is inevitable, thus, 

conducting study in this case seems necessary. 

Based on researcher’s investigation on existing 

national and international research resources, no 

study has investigated the treatment approaches 

of training neuro-feedback and yoga exercises in 

ADHD children; thus, this study was conducted 

with the aim to compare the effect of treatment 

approaches of training neuro-feedback and yoga 

exercises on ADHD children. 

 

MATERIALS AND METHODS 
The methodology of the current study is quasi-

experimental with pretest and posttest using 

control and experimental groups. The statistical 

population of this study includes students with 

ADHD disorder symptoms who are studying in 

primary schools of Mashhad, among which, girls 

and boys7-11 years of age who were suspected of 

having ADHD were screened. After screening, 

based on diagnosis forms of ADHD (the adopted 

form based on ADHD symptoms from DSM-5 

and Parents’ form of Connors), observing the 

behavior (naturally without structure) and 

interviewing the intended parents and children, 

the qualified children who had normal IQ of 80-

119 based on the Wechsler Intelligence 

Measurement Scale were chosen. After screening 

the patients in terms of the severity of symptoms 

and equalizing the dosage of medicines based on 

expertise physician, 21 students were selected as 

statistical sample and randomly classified into 

three sample groups of neuro-feedback, yoga 

exercise and control group. All the participants in 

this study took pretest and posttest based on 

continuous performance tests and micro tests of 

attention (driven to distraction) WISC-R 

(mathematics, digit memory, coding), and the 

parents and patients of each research group were 

treated as the group intended approach. 

Measurements  

1- Continues Performance Test (CPT) 

Continues Performance Test: This test was 

prepared in 1965 by Ruz et al. to measure 

alertness process. It measures sustainable 

attention and impulse control or impulsivity. 

Various forms were prepared and used for 

different medical and research goals. In all the 

forms, the participant should concentrate on a 

relatively simple visual or audible stimulants and 

respond by pressing a key when target stimulant 

emerges. There were 150 Persian digits or images 

as stimulants in this study, among which 30 

movements were considered as target stimulant. 

The duration of representing each stimulant is 200 

ms and the interval of two stimulants is 1s. The 

duration of executing training with practice phase 

is 200 s. Scoring was based on the number of 

correct responses(Correct Detection), reaction 

time and two types of error (commission and 

omission error). In this test, the participant should 

sit in front of a monitor and react to the target digit 

or word, determined by therapist, by pressing a 

key of keyboard.  

2- Wechsler Intelligence Scale for 

Children-Revised ) 

This scale has 12 micro tests of 6 verbal tests 

and 6 performance tests. 2 micro tests are for 

storage. The three following micro tests were 

used in the current study: 

1- Arithmetic micro test: This micro test 

requires concentration as well as basic skills of 

mathematics and the ability to use this skill. Low 

scores might be due to attention and concentration 

weakness. 

2- Letter – number sequencing micro test: It 

is considered as recalling the digits of a short-term 

memory and attention test and the participant 

should respectively remember and repeat the audio 

information. In this micro test, the person should 

carefully listen to the information, requiring 

attention and encoding. Those who are easily 

distracted, have problem in this phase. This micro 

test consists of direct and reverse digits sections.  
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3- Coding micro test: This micro test 

requires learning non-familiar tasks, the accuracy 

of eye and hand coordination in skills, the ability 

of attention continuity and short-term memory. 

Practice interventions  

Neuro-feedback intervention: 

Dual-channel pro camp device, made in 

Canada, and biography software were used in the 

neuro-feedback approach. The initial evaluation 

in neuro-feedback approach was conducted 

according to base lines of 4 activities (with open 

eye, closed eye, sensory accuracy and cognitive 

sensitivity) based on global 1020 system and on 

the site of CZ for each participant. The duration 

of each section of this intervention was 2 min and 

10 s and each session of treatment was conducted 

as unipolar for 45 min and with one-way and two-

way practices on site FCZ. Neuro-feedback 

intervention I: this study was determined for 24 

sessions during 8 weeks and each session for 45 

min. The interval of each practice was regarded as 

30 to 60 s. The participant’s success in receiving 

score in each time could be seen on the monitor 

and successful practice progress could be 

perceived in any moment for the persons (30, 31). 

Yoga intervention  

In the section of yoga practices, the practices 

related to meditation, relaxing of body and mind, 

deep breathing with regular exhales, playing and 

imitating animals and mental imagination, were 

executed. These practices were designed for the 

people of 4-12-year-old, which consists of 

classification of common and useful groups in 

Education System. In yoga intervention, each 

participants trained in three sessions a week and 

totally, for 24 sessions of 45 min. In yoga 

practices, there were 5 to 6 min of resting and 

muscular relaxation, 2 to 3 min of deep breathing 

with regular exhales, 5 min of meditation, 20 min 

of yoga exercises and finally, 5 min of speaking 

about the effect of practices on daily life, to 

increase the rate of children’s perception and 

understanding.  

 

RESULTS  
The number of individuals in the 

experimental (neuro-feedback training and yoga 

practices) and control groups is7. Descriptive 

information related to mean, standard deviation 

and experimental groups in pretest and posttest 

is presented in Table 1. 

 
Table 1. Group Characteristics at Pretest and Posttest for Neuro-feedback Yoga and Control Group 

Groups Neurofeedback Yoga Control 

Test Time pre-Test post- Test pre-Test post- Test pre-Test post- Test 

Variable Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Coding 27 5.13 35.42 5.44 23.71 9.89 31.71 7.65 27 5.8 29.42 4.57 

Number Sequencing 7.28 1.79 10.14 1.06 5.71 1.79 8.57 1.61 5.85 0.89 4.57 1.61 

Arithmetic 8.71 1.25 10.71 1.38 7.57 2.22 10.14 2.19 6.57 2.37 8.42 2.22 

Reaction Time 611 79 555 72 591 129 587 74 577 45 590 20 

Commission Errors 130.9 6.3 144.1 3.5 118.1 24 135.1 11 107.7 17.3 105.1 13 

Omission Errors 2.42 2.07 1.14 1.34 10.14 4.05 5 3.55 12.3 8.5 11.7 5.9 

Correct Detection 16.71 5.55 4.71 3.49 21.71 21.24 9.57 9.10 30 10.6 33.1 7.9 

 

 

Based on the comparison between the mean of 

scores of pretest and posttest, the results show that 

in the variable, respond error, the mean of the 

control group in the pretest is 30 and in posttest, it 

is 33.14; in the neuro-feedback group, the mean 

score of pretest is 16.71 and posttest, it is 4.71; in 

the yoga group, the mean of pretest scores is 21.71 

and posttest is 9.57. In the variable, omission 

response, the mean of the control group in the 

pretest is 12.28 and in the posttest, it is 11.71, in 

the neuro-feedback group, the mean scores of 

pretest is 2.43 and in the posttest, it is 1.14; in the 

yoga group, the mean of pretest scores is 10.14 and 

posttest is 5. In the variable, correct answer, the 

mean of the control group in the pretest is 107.71 

and in the posttest, it is 105.14; in the neuro-

feedback group, the mean score of pretest is 130.85 

and in the posttest, it is 144.14, and in yoga group, 

the mean of pretest scores is 118.14 and in the 

posttest, it is 135.43. In the variable, response time, 

the mean of control group in the pretest is 577.27 

and in the posttest, it is 589.71; in neuro-feedback 

group, the mean score of pretest is 611.28 and in 

the posttest, it is 555.43; in the yoga group, the 
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mean of pretest score is 591 and 587 in the posttest. 

In the variable, mathematics, the mean of the 

control group in the pretest is 6.57 and in the 

posttest, it is 8.43; in neuro-feedback group, the 

mean score of pretest is 8.71 and posttest is 10.71; 

in the yoga group, the mean of pretest score is 7.57 

and posttest is 10.14. In the variable, digit memory, 

the mean of control group in the pretest is 5.85 and 

in the posttest, it is 4.57; in the neuro-feedback 

group, the mean score of pretest is 7.28 and posttest 

is 10.14; in the yoga group, the mean of pretest 

scores is 5.71 and posttest is 8.57. In the variable, 

coding, the mean of control group in the pretest is 

27 and in the posttest, it is 29.43; in the neuro-

feedback group, the mean scores of pretest is 27 

and posttest is 35.43; in the yoga group, the mean 

of pretest scores is 23.71 and posttest is 31.71.  

Based on the results of covariance analysis, 

therapeutic approach of neuro-feedback showed 

significant effect on attention variables of 

ADHD children in comparison between the 

pretest and posttest with the control group 

(P=0.00 and F=40.484). Now to show whether 

neuro-feedback treatment has effect on the 

variables of this study, univariate analysis was 

used. 

Given the results in Table 2, univariate 

analysis showed that neuro-feedback treatment as 

compared to control group significantly affected 

the variables, omission response (P=0.006 and 

F=17.147), correct response (P=0.007 and 

F=16.131) and digit memory (P=0.00 and 

F=48.344) but in the variables, response error 

(P=0.233 and F=1.762), response time (P=0.609 

and F= 0.291), mathematics (P=0.207 and 

F=1.995) and coding (P=0.471 and F=0.591), 

there was no significant difference between 

neuro-feedback treatment and control groups.

 
Table 2. ANCOVA results for neuro-feedback intervention for CPT and WISC-R variables. 

n
eu

ro
-fee

d
b

a
ck

 

Variables Source 
Sum of 

squares 
Df 

Mean 

square 
F Sig. 

Partial Eta 

Squared 
 

Correct detection 
Factor 4.574 1 4.574 

1.762 0.233 0.227  
Error 15.575 6 2.596 

Omission errors 
Factor 485.181 1 485.181 

17.147 0.006 0.741 * 
Error 169.774 6 28.296 

Commission 

errors 

Factor 583.967 1 583.967 
16.131 0.007 0.729 * 

Error 217.204 6 36.201 

Reaction time 
Factor 511.119 1 511.119 

0.291 0.609 0.046  
Error 10542.032 6 1757.005 

Arithmetic 
Factor 6.817 1 6.817 

1.995 0.207 0.250  
Error 20.498 6 3.416 

Number 

sequencing 

Factor 19.060 1 19.060 
48.344 0.001 0.890 * 

Error 2.366 6 0.394 

Coding 
Factor 2.689 1 2.689 

0.591 0.471 0.090  
Error 27.298 6 4.550 

 

 

Given the results in Table 3, univariate 

analysis showed the significant effect of yoga 

intervention as compared to attention variables of 

ADHD children in comparison between pretest 

and posttest with the control group (P=0.009 and 

F=4.28). The results of univariate analysis 

showed that there was a significant effect between 

pretest and posttest of the yoga group as 

compared to the control group in the variables, 

response error (P=0.001 and F=43.321), response 

omission  (P=0.008 and F=15.523), correct 

response (P=0.00 and F=47.693), digit memory 

(P=0.004 and F=0.059) and coding (P=0.015 and 

F=11.238) but in the variables, response time 

(P=0.816 and F=0.059) and mathematics 

(P=0.252 and F=1.609), there was no significant 

difference between yoga exercise and control 

groups. 

Now, given the significant difference between 

neuro-feedback approach and yoga exercise in 

pretest and posttest with control group, the effect 

of each of the study variables was compared using 

Shidak follow up test. 
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Table 3. ANCOVA results for Yoga intervention for CPT and WISC-R variables. 

y
o

g
a
 

Variables Source 
Sum of 

squares 
df 

Mean 

square 
F Sig. 

Partial Eta 

Squared 
 

Correct detection 
Factor 1378.296 1 1378.296 

43.321 0.001 0.878 * 
Error 190.897 6 31.816 

Omission errors 
Factor 71.071 1 71.071 

15.523 0.008 0.722 * 
Error 26.471 6 4.579 

Commission 

errors 

Factor 2075.326 1 2075.326 
47.693 0.001 0.888 * 

Error 281.084 6 42.514 

Reaction time 
Factor 161.711 1 161.711 

0.059 0.816 0.010  
Error 16348.302 6 2724.717 

Arithmetic 
Factor 5.728 1 5.728 

1.609 0.252 0.211  
Error 21.367 6 3.561 

Number 

sequencing 

Factor 50.119 1 50.119 
0.267 0.004 0.772 * 

Error 14.838 6 2.473 

Coding 
Factor 55.726 1 55.726 

11.238 0.015 0.652 * 
Error 29.774 6 4.962 

 
 

From diagrams 1 and 2, it can be concluded 

that there is a statistically significant difference 

between the mean of scores of response error of 

the neuro-feedback training and yoga exercises 

groups (P=0.008); thus, the therapeutic 

approach of neuro-feedback is more efficient 

than yoga exercises in reducing the response 

error. There is also a statistically significant 

difference between the mean of scores of 

correct responses of neuro-feedback training 

and yoga exercises (P=0.007); thus, therapeutic 

approach of the neuro-feedback is more 

efficient than yoga exercises in increasing 

correct response. 

 

 
Diagram 1. The results of Shidak follow up test for comparison Effectiveness of Yoga and Neuro-feedback 

intervention. 
 

 

DISCUSSION  
The current study investigated the 

effectiveness of each variable in neuro-feedback 

and yoga physical intervention alone and 

compared the effect of each on attention factors 

of children. Based on existing literature in this 

field, neuro-feedback is the only method 

comparable with medical treatment in curing and 

reducing symptoms of hyperactivity. The most 

important problem of hyperactive children is 

attention deficit and in the current study, the 

improvement of attention function and 

sustainable attention has-been shown in the form 

of CPT and Wechsler performance tests.  
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One of the strength of this study among studies 

conducted in the field of physical activity and 

neuro-feedback, is the use of accurate tools with 

high validity to determine the effectiveness of 

interventions in participant as compared to the use 

of questionnaires in previous studies, filled by 

parents and teachers, use of sensitive screening 

indicators in the field of determining the level of 

children’s hyperactivity before entering the study, 

equalizing participants’ IQ, use of a profoundly 

standard protocol for neuro-feedback 

interventions and considering 24 sessions for the 

treatment and finally, creating the condition of 

comparison between yoga and neuro-feedback 

interventions; it can be mentioned that a similar 

case has not been observed given the searches of 

the researcher in national and international 

literature. 

 

 
 

Diagram 2. The results of Shidak follow up test for comparison Effectiveness of Yoga and Neuro-feedback 

intervention. 

 

 

According to the findings of this study, the use 

of neuro-feedback interventions with theta-beta 

protocol is effective in improving the processes of 

sustainable attention, short term memory and the 

ability for attention continuity (micro test of 

Arithmetic, Letter – number sequencing and 

coding);thus, it can be used besides the medical 

treatment to reduce the symptoms of 

hyperactivity. However, based on the findings of 

some studies, in this case, the effect of neuro-

feedback intervention is zero and the use of 

stimulants is still recommended as the best 

treatment for hyperactivity (32-34). Moreover, 

studies that have reported on the effect of this 

therapeutic method are very limited and somehow 

ignorable (11). 

The most important reported reason for 

contradictions in the results is the use of 

numerous protocols in neuro-feedback 

interventions, though the difference between 

numerous methods has been argued by some 

researchers (35). 

As mentioned in the introduction part, 

hyperactive children face two electrophysiological 

pattern, first, the spontaneous EEG activity, 

featuring the increase of theta waves and 

following that, reduction of activity of beta wave 

(9) and ultimately, event-related potentials that 

children experience with reduction in the range of 

change and prolonging the delay of P300 waves 

as compared to normal children. These waves 

represent the changes of the threshold of 

stimulation of the upper cortical layer (36). Based 

on therapeutic protocol of theta-beta, the therapist 

tries to change the ratio of waves; it then teaches 

the child to maintain waves in desired level 

voluntarily. In the therapeutic protocol of slow 

cortical potentials (SCP), the aim of the treatment 

is to change the threshold of stimulating the 

cortical cells of the brain. Hyperactive children 
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seem to have disorder in adjusting slow cortical 

potentials (37). 

Given the results of the current study, based on 

the effectiveness of neuro-feedback practices in 

improving hyperactivity symptoms, the 

abovementioned results are similar to those of 

Gouselbon et al. (2012), Laphtus et al.(2012), 

Artes et al. (2009), Gouselbon et al. (2014) and 

Laber et al. (1984) (41, 38, 35, 11, 8). Of the 

probable reasons for this effectiveness, as 

mentioned earlier, the changes in children’s brain 

waves system can be mentioned. One noticeable 

point in justifying the effectiveness of neuro-

feedback in this study is the length of the 

exercises. Given the high costs of each session, 

neuro-feedback was not considered as an 

available method and most studies in this field 

have used limited session and short course 

duration. According to the findings of Gouselbon 

et al.(2012, 2014), duration of treatment and the 

interval of sessions directly affect treatment 

process and is sometimes far more effective than 

the method and protocol used. According to this 

study, the number of sessions of less than 18 

cannot create sustainable changes (8, 38). Some 

of the other reasons why neuro-feedback is an 

appropriate method for treatment, is the time that 

therapist spend in interacting with the child, the 

rate of more motivation for changing and finally, 

behavioral cognitive practices (39, 40). 

The results of the current study on therapeutic 

interventions of yoga in improving the attention 

level of ADHD children show significant effect, 

indicating the positive effect of yoga on 

improving the attention level of experimental 

group rather the control one. Given that one of the 

yoga principles is concentration, based on which 

the person concentrates on doing the moves 

completely, mental concentration on yoga seems 

to increase attention. Also, because the yoga 

exercise emphasizes the power of imagination 

and dreaming, it can positively affect 

improvement of children’s attention level and 

reduce the symptoms of ADHD. The results of 

this study are similar to those of Laber et al. 

(1984), Cyril Orbina (2015), Cyril Orbina et al. 

(2015), Majork et al. (2004) and Peck et al. (2005) 

(41-44) on the effectiveness of yoga in improving 

and reducing hyperactivity symptoms. 

In meta-analysis study by Cyril Orbina (2015), 

it was shown that yoga can improve variables 

such as anxiety, impulse responses, social 

problems as well as attention in hyperactive 

children (44). In addition to these, the reports of 

Smith et al. (2013) and Werth et al. (2012) 

indicate the long-term effects of yoga on 

sustainable attention of hyperactive children (45-

46). 

To explain these findings, numerous concepts 

can be mentioned: the first reason for changes 

arising from yoga, complicated changes in brain 

neuro-chemical structures and moderation of 

brain functions in limbic area. Studies in this field 

show relationship between yoga exercise and 

reduction of the level of cortisol, increase in 

BDNF, dopamine and serotonin (47). These 

biological mechanisms are related to process 

concepts of attention and adjusting the level of 

arousal and improving the executive functions of 

neural system (48). The results of studies on 

animals also indicate increasing BDNF in 

hippocampus after activity and improvement of 

memory and learning processes (49). According 

to the study of Palmer (2013), being involved in 

movement programs which include using motor 

skills, can improve the level of sustainable 

attention and this improvement is because of 

more activity of the forehead area involved in 

sustained attention after physical activity (47). 

Therefore, yoga always requires complicated 

compound motor skills flexibly such as 

controlling body which directly involves balance 

receivers (50). 

 

CONCLUSION  
Based on the findings of this study, both 

methods (neuro-feedback and yoga) could 

improve some attention variables but in terms of 

comparison, neuro-feedback practices seem to 

lead to better and wider progress in some of the 

variables. This difference in the results can be 

viewed from two perspectives. The first point is 

that neuro-feedback exercises are particularly 

designed for improving the brain functional 

structure of hyperactive people which make it 

more purposeful than yoga and secondly, 

according to existing studies in the field of 

physical activity and hyperactivity, physical 

activity of high intensity is recommended and of 

course, yoga cannot create high severity of 

physical activity because of its nature. 
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There are some concepts and limitations in 

this study, improving and changing it, which 

may pave the way for future studies and underlie 

more appropriate changes in improvement of 

these practices effectiveness. The first concept is 

using more standard samples in all studies on 

children and even adults with hyperactivity. 

These people use medicine which is not 

equalized in most studies and all the samples 

used medicine even during practices but in the 

case of executing practicing protocols on the 

groups without using medicine, the effectiveness 

of these practices can be more clearly 

investigated as compared to the other even with 

stimulants. Lack of determination of intensity 

and pressure in yoga physical activities due to 

the nature of activity is one of the other 

limitations of this study. Controlling these 

variables in physical activity seems to lead to 

more accurate results. 
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