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A ttention-deficit/hyperactivity disorder (ADHD) is 
the most common psychiatric disorder of childhood, 
affecting 3% to 10% of children (APA 1994, Sinha 

2005, Szymanski 2001, Zylowska 2009) and may persist into 
adulthood (APA 1994). As defined by the DSM-IV-TR (APA 
2000), essential features of ADHD include persistent inattention, 
hyperactivity and/or impulsivity; onset prior to age seven years; 
and the presence of symptoms in at least two settings, such as 
at school and home. Individuals with ADHD may experience 
difficulties in withholding attention from distractions, decision-
making, regulating emotions, completing tasks or coping with a 
change in the requirements of a task (Baijal 2008, Sinha 2005). 
They are at increased risk of developing significant adverse social, 
academic and emotional consequences (APA 1994, Kuhlmann 
2010, Sinha 2005, Szymanski 2001). While pharmacotherapy 
is the cornerstone of conventional ADHD care (Kuhlmann 
2010, Szymanski 2001), it effectively reduces symptoms in only 
70% of patients (Sinha 2005, Szymanksi 2001), may provide no 
functional improvement, and may cause undesirable side effects 
(Jensen 2004). A multimodal treatment approach including a 
behavioural component is generally recommended to optimize 
treatment success (Baijal 2008, Kuhlmann 2010, Sinha 2005). 
However, behaviour is rarely completely normalized even 
when pharmacotherapy and behavioural therapies are used in 
combination (Jensen 2004). Increasingly, families of children 
with ADHD are seeking suitable complementary and alternative 

care options (Chan 2003, Sinha 2005). Meditation and yoga are 
modalities of complementary medicine (Wahbeh 2008) for which 
preliminary clinical and neurobiological evidence suggests a 
potential therapeutic benefit in the management of pediatric and 
adult ADHD. 

Meditation

Meditation is the ancient cognitive-spiritual practice of “stilling 
the fluctuations of the mind” (Baerentsen 2010). It consists 
of attentional self-regulatory techniques that are intended to 
cultivate physiological and psychological well-being (Lutz 2008, 
Raffone 2010, Slatger 2007, Wahbeh 2008). The various methods 
of meditation aim to attain deliberate, attentional self-regulation: 
a stable, attentive form of consciousness that differs from both 
ordinary wake- and sleep-states (Baerentsen 2010, Manna 
2010). Two classifications of meditation are generally accepted: 
“focused attention” (FA) meditation and “open monitoring” (OM) 
meditation (Baerentsen 2010, Manna 2010). FA or “concentrative 
meditation” involves monitoring the focus of attention, detecting 
distraction, disengaging from the distraction and redirecting 
attention to the intended object (Manna 2010). These functions are 
linked with brain systems involved in conflict monitoring, selective 
and sustained attention (Manna 2010). OM or “mindfulness 
meditation” cultivates non-evaluative, non-reactive awareness of 
internal and external stimuli and appears to be related to brain 
regions involved in vigilance (Manna 2010). 
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Neuroplastic Effects of Meditation on the Human Brain

Numerous neuroimaging studies using methods such as EEG 
(electroencephalography), PET (positron emission tomography), 
fMRI (functional magnetic resonance imaging), SPECT (single-
photon emission computed tomography) and DTI (diffusion 
tensor imaging) have been published reporting the functional and 
anatomical changes that occur in the brain, including attention-
related structures, with meditation practice (Baerentsen 2010, 
Baigal 2008, Cheisa 2010, Luders 2011, Lutz 2009, Vestergaard-
Poulsen 2009). During meditation, attentional and sensory 
processing regions of the brain become activated, and these 
regions have been found to be generally more active in experienced 
meditators than in non-meditators (Baerentsen 2010, Chiesa 
2010). Key studies identifying structural and functional changes 
in the brains of meditators are summarized in Table 1. 

Although many brain regions and networks appear to respond 
neuroplastically to various methods of meditation, consistent 
patterns of regional brain activation and their clinical 
meaningfulness in the management of ADHD remain to be clearly 
elucidated. Preliminary research supports a potential therapeutic 
role in improving cognitive deficits and improving self-regulation 
in children and adults with ADHD. Two unpublished pilot studies 

(n = 23 and 24) reported behavioural improvement in ADHD 
children 12 years of age and younger who received individual 
meditation training (Moretti-Altuna 1987, Zylowska 2008, 
citing: Kratter 1983). In the Kratter study (1983), a graduate thesis 
project, male students (mean age 7-12 yrs) who met DSM-III 
criteria for ADHD were randomly assigned to either receive 
twice-weekly sessions increasing from two to eight minutes of 
meditation training (MT) per session for four wks; or progressive 
muscle relaxation training (RT) at the same frequency as MT; 
or were placed on a waiting list for four weeks (control group), 
after which they received meditation training identical to the 
experimental group. Both MT and RT groups showed significant 
improvement in impulsivity when faced with a problem-solving 
task, as measured by the Matching Familiar Figures Test (MFFT). 
Only the meditation groups showed improved selective attention 
ability, as assessed by the Fruit Distraction Test (FDT). Parental 
assessment scores also indicated significantly improved homework 
performance and at-home behaviour (Kratter 1983). These pilot 
studies were not peer-reviewed and were subject to the limitations 
of relatively small participant group sizes (Kratter 1983).

More recently, Zylowska and colleagues (2008) conducted 
an open-label study examining the feasibility of mindfulness 

Authors Participants Meditation Practice Outcomes
Luders 2011, U.S.A. (n=54): 27 active meditation 

practitioners , 27 healthy controls 
matched for sex, age, education 
and handedness

Mean practice experience: 23.3 
+/- 12.2 yrs (Vipassana, Shamatha, 
Zazen and/or other styles)

Significantly greater white matter 
integrity in fiber tracts throughout 
the brain in meditators compared to 
controls

Tang 2010, China (n=45) healthy undergraduates 
randomly assigned to integrative 
body-mind training (iBMT) 
(n=22) or relaxation group 
(n=23)

30 minutes of iBMT (mindfulness, 
mental imagery and relaxation 
training to achieve meditative state) 
or relaxation training 5 days per 
week for 1 month (total of 11 h of 
training)

Significantly greater white matter 
integrity in anterior cingulate cortex 
(implicated in self-regulation) after 11 
h iBMT but not in relaxation group

Vestergaard-Poulsen 
2009, Denmark

(n=20): 10 experienced 
Dzogchen meditators, 10 non-
meditator controls matched for 
age and handedness

Average practice experience: 2.2 
h daily over 14-31 years (open 
awareness meditation in Tibetan 
Buddhism tradition)

increased grey matter density 
in medulla oblongata, anterior 
cerebellum, and left superior frontal 
gyrus in meditators compared to 
controls

Holzel 2008 (as reviewed 
by Chiesa 2010), 
Germany

(n=40): 20 long-term Vipassana 
meditators, 20 nonmeditator 
controls matched for sex, age, 
education and handedness

Mean practice experience: 2 h daily 
for 8.6 yrs

increased grey matter concentration 
in the right anterior insula, left inferior 
temporal gyrus and right hippocampus 
in meditators compared to controls

Holzel 2007
(as reviewed by Chiesa 
2010), Germany

(n=30): 15 long-term Vipassana 
meditators, 15 nonmeditator 
controls matched for sex, age, 
education and handedness 

Mean practice experience: 2 h daily 
for 7.9 yrs

Stronger bilateral activations in the 
rostral anterior cingulated cortex and 
dorsal medial prefrontal cortex of 
meditators than controls

Lazar 2005 (as reviewed 
by Chiesa 2010), U.S.A.

(n=35): 20 long-term Vipassana 
meditators, 15  matched 
nonmeditator controls

Mean practice experience: 6.2 +/-
4.0 h per week, for 9.1 +/-7.1 yrs  

Brain regions associated with attention 
and sensory processing, including the 
prefrontal cortex and right anterior 
insula were thicker in meditators than 
controls

Table 1: Neuroplastic effects of short- and long-term meditation practice: survey of studies
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meditation training for individuals with ADHD (n=8 adolescents 
and n=24 adults). Following the eight-week meditation program 
participants showed symptomatic and attentional process 
improvement (Zylowska 2008). As cited in Zylowska (2008), 
the meditation training was based on the work of Kabat-Zinn 
(1990) and Segal et al. (2002) with adaptations to address the 
unique challenges of ADHD. For example, sitting periods were 
shortened; walking meditation could be substituted for sitting 
meditation; and each session was concluded with a loving-kindness 
meditation to help address the low self-esteem issues often 
associated with ADHD. Participants attended six to eight weekly 
group sessions of 2.5 hours each, including meditation exercises 
and a psychoeducational component that reframed the “deficit” 
aspects of ADHD as “neurobiological differences”. The adolescents 
also practiced at home for an average of 42.6 minutes over four 
days per week. Assessment of neurocognitive performance and 
self-reported symptom scales indicated a statistically significant 
symptom reduction for adolescents and adults (pooled data), 
with 30% of participants reporting a symtomatic reduction of at 
least 30%. Neurocognitive findings suggested that meditation 
improved attention, inhibition and self-regulation, which are 
key deficits in ADHD (Zylowska 2008). Among the adolescent 
participants of this study, 75% reported a lifetime history of at 
least one psychiatric comorbidity, most commonly depression 
(25.1%). Meditation was associated with significant improvements 
in depression (p<0.01) and anxiety (p<0.02) scores among adults, 
but not among adolescents. However, the small adolescent sample 
size precluded meaningful statistical analysis (Zylowska 2008). 
This pilot study supported the feasibility of an ADHD-adapted 
mindfulness meditation program to reduce self-reported 
symptoms and improve neurocognitive performance in adults and 

adolescents, with 78% treatment adherence, very high participant 
satisfaction and no adverse events. 

Supplementary, unpublished data from the same study indicated 
significant improvements in perceived stress and mindfulness 
(p<0.01) (Zylowska 2009). Participants reported additional 
improvements in ADHD symptoms with no changes in anxiety, 
depression, stress or mindfulness at three-months post-intervention 
follow-up (Zylowska 2009). It was noted that the social support 
provided by the group setting and the psychoeducational 
component may have contributed to the overall positive results 
(Zylowska 2008). According to study recruitment data, more 
individuals who wished to participate were prevented from doing 
so due to scheduling restrictions, suggesting that ease of program 
access and schedule flexibility may be critical when offering this 
type of group training (Zylowska 2008). 

No adverse events have been reported with the use of meditation in 
the treatment of ADHD in children or adults (Krisanaprakornkit 
2010).

Yoga in the Treatment of ADHD

Yoga is a non-religious, traditional practice that incorporates 
meditation with training in breathing techniques, physical 
postures and relaxation (Jensen 2004). It has been used in the 
treatment of ADHD (Brown 2005, Jensen 2004). In a crossover 
study by Jensen and Kenny (2004), boys (8-13 years of age) who 
had been diagnosed with ADHD by a pediatrician participated 
in a 20-session yoga training (n=11) or cooperative games (n=8).  
All but two of the boys (who did not require medication) were 
symptomatically stabilized by medication during school hours. 

Authors Participants Treatment Activity Outcomes
Zylowska 2008 (n=8) adolescents 

and (n=24) adults 
with ADHD

Six to eight weekly group sessions 
of 2.5 hours each, including 
meditation and psychoeducation; 
meditation also variably practiced 
at home

Significant (p<0.01) reductions in self-reported 
ADHD, anxiety and depressive symptoms, conflict 
attention and attentional set-shifting

Jensen 2004 Boys (8-13 y) 
diagnosed with ADHD 
(n=19)

One-hour group yoga training 
weekly for 20 weeks (n=11) or 
cooperative games (n=8)

Yoga group showed significant improvement 
in primary ADHD behaviours of restlessness, 
impulsivity and inattentiveness; reduced emotional 
lability; more controllable behaviour at home and 
improved ability to maintain focus on activities

Moretti-Altuna 1987 (as 
reviewed in Zylowska 
2008) 

(n=24) boys 
diagnosed with ADHD

Four-wk transcendental meditation 
(TM) training

Significant decrease in disruptive classroom 
behaviour (unpublished)

Kratten 1983 (n=24) boys (age 
7-12 yrs) meeting 
DSM-iii criteria for 
ADHD

Randomly assigned to meditation 
training (MT), relaxation training 
(RT) or waiting list control (WLC)

Significantly improved selective deployment of 
attention with MT; decreased impulsivity in both 
MT and RT compared to controls
(unpublished graduate thesis)

Table 2: Summary of Studies using Mind-Body Therapies in the Treatment of ADHD
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They were assessed by teachers at school, and by their parents during 
unmedicated periods (mornings and weekends) at home. Group 
yoga sessions occurred weekly for one hour and participants were 
also encouraged to practice at home. The yoga practice included 
training in concentration, breathing technique, static yoga postures 
and relaxation. The yoga group showed significant improvement 
in primary ADHD behaviours of restlessness, impulsivity and 
inattentiveness; and reduced mood swings, temper outbursts and 
crying fits as per the Conner’s Global Emotional Lability Index. 
Based on ADHD Index scoring, parents of children in the yoga 
group reported significantly more controllable behaviour and 
improved ability to keep focused on activities. Only the control 
group showed significant positive changes in anxiety, shyness and 
social problems, hyperactivity and perfectionism. Limitations of the 
study included significant differences between yoga and cooperative 
games groups despite randomization; inability to control the quality, 
duration and frequency of yoga practice at home; and the allocation 
of four times more contact time to the yoga group than controls, due 
to resource constraints (Jensen 2004).

Implications for Integrative Practice

Meditation and yoga have been used safely in conjunction with 
conventional care for ADHD in preliminary trials. Extensive 
neuroimaging data indicate meditation-induced neuroplasticity as 
a plausible explanation for the apparent attentional, emotional and 
self-regulatory benefits of meditation practice. Limitations to the 
currently available evidence for the use of meditation in ADHD 
treatment include relatively small study populations and lack of 
adequate statistical power (Foisy 2011, Zylowska 2008); reliance on 
self-reported data (Zylowska 2008); risk of bias (Krisanaprakornkit 
2010); lack of standardized assessment standards (Foisy 2011); 
and uncertainty as to whether the observed neuroplastic effects of 
meditation in healthy individuals are clinically applicable to those 
with ADHD (Baijal 2008). Larger, controlled trials are needed 
to further characterize the therapeutic value of meditation and 
yoga in children and adults with ADHD, but these are relatively 
safe, inexpensive therapies that can be readily integrated into a 
multimodal treatment plan as supported by positive preliminary 
clinical and neurobiological evidence.  •


