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ABSTRACT Introduction- Attention Deficit Hyperactivity Disorder is characterized by inattentiveness. Pharmacological 
intervention for Attention Deficit Hyperactivity Disorder, although effective, is far from satisfactory because of 

incomplete benefit, treatment failures and troublesonie side effects. Therefore, alternative and complementary treatments are needed to 
optimize therapeutic effects. Rajyoga meditation of Brahmakumaris subsumes within itself the fundamentals of all methods of yoga and 
confers the achievement of all of them naturally and easily using one very simple method which anyone can learn. Objective- This study 
was an attempt to evaluate the role of Rajyoga meditation on Visual  Reaction Time of ADHD cases. Material & methods-42 ADHD cases 
were recruited. Visual and Auditary reaction time were recorded before and after intervention i.e. Rajyoga for three months. Student t 
test was used to evaluate the recorded data. Results- Mean visual mean reaction time (Red) decreased significantly from 371.85±115.26 
milliseconds to 318.97±109.02 milliseconds, Mean visual mean reaction time (Green) decreased from 324.88± 104.24 milliseconds to 
278.40±100.65 milliseconds, Mean visual mean reaction time (Yellow) decreased from 350.09±118.03 milliseconds to 339.45 ±116.19 
milliseconds. Conclusion- Rajyoga is a cheap and cost effective way to increase attention span in ADHD cases.

INTRODUCTION
Attention Deficit Hyperactivity Disorder “a serious public 
health problem,” [1] with prevalence of 5-12% of children 
worldwide [2]  and 10 to 20% in India [3] is a developmen-
tal disability [4] and neurobehavioral disorder [5] character-
ised  by inattentiveness, hyperactivity and impulsivity[6].
Attention is most likely conscious and unconscious process 
complete with underlying neurophysiological mechanisms, 
which we are into.

Pharmacological intervention for Attention Deficit Hyper-
activity Disorder, although effective, is far from satisfactory 
because of incomplete benefit, treatment failures and trou-
blesonie side effects. Even when combined with behaviour 
modification, cognitive behaviour therapy, and/or parent 
training, behaviour is rarely completely normalized. There-
fore, alternative and complementary treatments are needed 
to optimize therapeutic effects. [7]

Rajyoga meditation of Brahmakumaris subsumes within it-
self the fundamentals of all methods of yoga and confers 
the achievement of all of them naturally and easily using 
one very simple method which anyone can learn. [8]

Previous studies reported that ADHD is associated with 
Slower reaction times or attention span [9], Impaired time 
sense [10], Response inhibition impairment [11].

This study was an attempt to evaluate the role of autogenic 
relaxation therapy (Rajyoga meditation) on Visual Reaction 
Time of ADHD

MATERIAL & METHODS-
42 ADHD cases were recruited. Ages of the ADHD children 
range from 8 to 15 years. Mean age of the children was 
11.24 ±1.82years. Written informed consent/permission was 
obtained from parents/guardians/principal of the school/
class teacher as the children were minors.IEC approval ob-
tained. Auditory reaction time was recorded before and af-
ter intervention i.e.Rajyoga for three months.

Apparatus used in this study was the portable simple au-
diovisual timer or ‘Response Analyzer’ by INCO “Yan-
tra Shilpa” Systems, Pune, which had a display accuracy 
of 0.001 second. It consisted of three display lights (Red, 
Green and Yellow) towards which the subject had to at-

tentively look and a button which shifts the stimulus from 
a visual to an auditory signal. There was a digital display 
monitor which indicated reaction time in milliseconds.

The reading was taken in a relatively quiet and properly 
illuminated room in morning hours. The intensity of the 
stimulus was same for all the subjects. To avoid the ef-
fect of lateralised stimulus, visual signals were given from 
the front of the subject, who was instructed to use his/her, 
dominant hand while responding to the signal. Three read-
ings of each stimulus were noted and the lowest was taken 
as the Reaction Time.

The subject was asked to sit on a chair comfortably in such 
a way that the display was not made visible to the subject 
to prevent bias on part of the subject. All the subjects were 
thoroughly acquainted with apparatus. Three practice tri-
als were given every time before taking the reading for 15 
to 20 minutes. The four stimuli i.e. Red, Green, Yellow and 
Auditory were then presented in the form of beep at ran-
dom. The subjects were asked to press a particular button 
in the panel of the unit with the index finger of dominant 
hand. The counting in milliseconds continued till the sub-
ject pressed a button which he/she heard the stimulus, as 
the case may be. At the press of the button, the programme 
stopped counting and the Reaction Time was shown on 
display. 

Subjects were taught Rajyoga Meditation by Rajyoga teach-
ers. Relaxation was achieved by giving training in Rajyoga 
Meditation according to teachings of Rajyoga Education 
and Research Foundation to subjects by the experts from 
Brahma Kumaris Spiritual University. Meditation training 
was given with the help of pictures, diagrams and audio 
CD.A total of 8 lessons each of 45 minutes were given, of 
which last 20 minutes were devoted to a guided commen-
tary.Subjects were instructed to practice Rajyoga at starting 
of school for 10minutes per day for 3 months. 

Statistical Package for Social Sciences (SPSS) version 17.0 
was used for statistical analysis of the data. Mean and 
Standard Deviation (±SD) of all observation were calculat-
ed and comparisons were done between values of pre and 
post data (Mean and ±SD) of 12 week Rajyoga Meditation 
applying paired Student’s “t” test. Statistical significance 
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was assigned at P<0.05 and P<0.001 was considered to be 
highly significant.

RESULTS-
In Table-1 shows Mean visual mean reaction time (Red) 
decreased significantly from 371.85±115.26 milliseconds to 
318.97±109.02 milliseconds (t=19.30, p <0.001) after 12 weeks 
of Rajyoga Meditation. In Table-2 shows Mean visual mean 
reaction time (Green) decreased significantly from 324.88± 
104.24 milliseconds to 278.40±100.65 milliseconds (t=11.958, 
p <0.001) after 12 weeks of Rajyoga Meditation. In Table-3 
shows Mean visual mean reaction time (Yellow) decreased 
significantly from 350.09±118.03 milliseconds to 339.45 
±116.19 milliseconds (t=10.39, p<0.001) after 12 weeks of Ra-
jyoga Meditation.

Table 1: Comparison of Visual Reaction Time (Red) be-
fore and after 12 weeks of Rajyoga
Descriptive Statistics

VRT Red Mean N Std. 
Deviation

Std. Error 
Mean

Before Rajyoga 371.85 42 115.26 17.78

After Rajyoga 318.97 42 109.02 16.82

Students paired t test

VRT 
Red

Paired Differences

t df p- 
valueMean

Std. 
Devia-
tion

Std. 
Error 
Mean

95% 
Confidence 
Interval of 
the Differ-
ence
Low-
er

Up-
per

Before-
After 
Ra-
jyoga

52.88 17.75 2.73 47.34 58.41 19.30 41
p 
<0.001
S

*S=Significant

Table 2: Comparison of Visual Reaction Time (Green) be-
fore and after 12 weeks of Rajyoga
Descriptive Statistics

VRT Green Mean N Std. 
Deviation

Std. Error 
Mean

Before Rajyoga 324.88 42 104.24 16.08

After Rajyoga 278.40 42 100.65 15.53

Students paired t test

VRT 
Green

Paired Differences

t df p 
-valueMean

Std. 
Devia-
tion

Std. 
Error 
Mean

95% Con-
fidence 
Interval of 
the Differ-
ence
Low-
er

Up-
per

Before-
After 
Rajyoga

46.47 25.18 3.88 38.62 54.32 11.958 41
p 
<0.001
S

*S=Significant

Table 3: Comparison of Visual Reaction Time (Yellow) 
before and after 12 weeks of Rajyoga
Descriptive Statistics

VRT Yellow Mean N Std. 
Deviation

Std. Error 
Mean

Before Rajyoga 350.09 42 118.03 18.21
After Rajyoga 339.45 42 116.19 17.92

Students paired t test

VRT Yel-
low

Paired Differences

t df p- 
valueMean

Std. 
Devia-
tion

Std. 
Error 
Mean

95% 
Confidence 
Interval of 
the Differ-
ence
Low-
er

Up-
per

Before-
After 
Rajyoga

10.64 6.63 1.02 8.57 12.70 10.39 41
p< 
0.001
S

*S=Significant

DISCUSSION-
Decrease in Reaction time indicates an improved sensory-
motor performance and enhanced processing ability at the 
primary thalamocortical level of central nervous system. 
This may be due to greater arousal, faster rate of informa-
tion processing, improved concentration and/or an ability 
to ignore extraneous stimuli. Yoga namely Rajyoga Medita-
tion results in decreased  mental fatigability and increase in 
performance quotient.

Similar findings were reported by Udupa KN et al [12], 
Malathi A et al [13], Madanmohan et al [14], Borkar AS et 
al [15] and Madanmohan et al [16] where they reported 
yoga produces a significant decrease in visual and auditory 
reaction time.

In 2009 N.V.V.S. Narayana [17] observed significant(p<0.01) 
effect of yoga  on visual reaction time.In 2010 Biswas D. A. 
[18] observed significant (p<0.01) declined in visual reaction 
time and significant (p<0.05 change in auditory reaction 
time after 4 weeks of Yoga. Visual reaction time declined 
significantly (p<0.01) after 4 weeks of Rajyoga Meditation 
in healthy volunteers. 

Reaction time is psychomotor test[19]. Reaction time is the 
time interval between the application of a stimulus and the 
appearance of appropriate voluntary response by a subject. 
It involves stimulus processing, decision making and re-
sponse programming [20].

Processing speed and motor speed appear to be dependent 
on cerebral dopaminergic systems [20] which is imbalance 
in ADHD and meditation increases endogenous levels of 
dopamine [21].

There are basically 3 stages of information processing-input 
(information processed by auditory or visual senses), inte-
gration (interpreted, categorized place in sequence or related 
to previous learning) and output. (language output or mus-
cle activity) Deficient in any area of information processing 
results in discrepancy between the individual’s potential 
ability and academic performance [22] .ADHD is character-
ised by response inhibition [11].

Lutz A et al [23] observed that 3 months of meditation 
training reduced variability in attentional processing of tar-
get tones, as indicated by both enhanced theta-band phase 
consistency of oscillatory neural responses over anterior 
brain areas and reduced reaction time variability.

Some of the transient changes in brain activity due to med-
itation include bursts of oscillations and increases in global 
frontocentral coherences, especially in the lower frequen-
cy range. (i.e. alpha and the theta) Meditators have been 
found to self-induce gamma-band oscillations and phase 
synchronization during meditation, especially in the fron-
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toparietal areas, which signifies an attentive brain. These 
changes in brain activity and cognitive processes appear 
beneficial, thus improving overall cognitive functioning 
[24].

CONCLUSION-
Rajyoga is a cheap and cost effective way to increase atten-
tion span in ADHD cases.
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