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Abstract 

 
Attention-Deficit/Hyperactivity Disorder (ADHD) is a common neurodevelopmental disorder among adolescents that 

may lead to impaired executive functioning and poor mental development. In 2018, the National Health Interview 

Survey reported that from 1997 to 2016, the prevalence of ADHD significantly increased from 6.1% to 10.2% in 

children and adolescents (age 4 to 17 years). Medication, such as methylphenidate, is considered as first-line therapy 

for reducing symptoms of ADHD. However, medication may produce adverse side-effects such as insomnia, loss of 

appetite, abdominal pain, and stress. Due to its lack of long-term effectiveness, medication may also inflict an extra 

financial burden on the families of adolescents with ADHD. To balance the challenges of medication-based therapy, 

extant psychological research has shown that mindfulness-based practices are also efficacious in managing symptoms 

of ADHD. A review of two bodies of scientific research was conducted: (a) the use of medication for treating ADHD, 

and (b) the use of mindfulness-based practices as a therapy for ADHD in children and adolescents. The research 

analysis revealed that in most cases, higher doses of methylphenidate is needed to effectively counter ADHD 

symptoms, leading to a significant cost burden for the families. The review of the literature related to mindfulness-

based practices for treating ADHD indicated its effectiveness in attention-regulation, cost-effectiveness, and long-

term effects. Based on the analysis, it is proposed that a treatment combining methylphenidate medication and a 

Mindfulness-Based Stress Reduction (MBSR) based program, a mindfulness-based practice, could be an effective 

therapy for reducing the symptoms of ADHD in adolescents. The findings from this study may add to the conventional 

medication-based methods for treating ADHD in adolescents by combining with mindfulness-based practices. 
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1. Introduction 

 
Attention-Deficit/Hyperactivity Disorder (ADHD), a neurobehavioral disorder, is a growing problem in America. In 

2010, the Centers for Disease Control and Prevention (CDC)25 reported a substantial increase in the percentage of 

children ever diagnosed with ADHD (according to parent report), with nearly one in 10 children aged 4–17 years 

diagnosed by 2007. CDC reported a higher average annual increase (5.5%) over a slightly later period (2003–2007)25. 

In the year 2018, the National Health Interview Survey also reported that from 1997 to 2016, the prevalence of ADHD 

significantly increased from 6.1% to 10.2% in children and adolescents27. 

   ADHD, that typically begins in childhood and often persists into adulthood25, is characterized by inattention and 

hyperactivity/impulsivity symptoms leading to functional impairment in academic, family, and social settings7. Visser 

et al. (2010) argued that ADHD medication could reduce symptoms but may be associated with side effects and not 

fully address functional mental impairment. A review of the economic burden on the families affected by ADHD18 

reported that ADHD has multiple effects on daily-life functioning, which can cause significant expenses incurred due 
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to healthcare needs, frequent unintentional injury, and comorbidities (co-occurring psychiatric conditions following 

the diagnosis of ADHD). In an analysis about the short-term effect of medication5, it was found that after medication 

intake is halted, ADHD symptoms arise once again and can only be managed after more medication. 

   Considering the side effects, economic burden, and the short-term effect of medication, researchers4,18 have called 

for more effective treatments for reducing the burden of medication while also controlling the symptoms of ADHD. 

The present review proposes a combination-treatment consisting of both medication-based and mindfulness-based 

treatment, which may manage the symptoms of ADHD and balance the limitations of stimulant medication. 

   Two bodies of research were reviewed—the advantages and disadvantages of medication-based treatment of ADHD, 

and mindfulness-based psychological research for ADHD.  

 

1.1. Definition Of Key Terms 
 

ADHD is a neurodevelopmental disorder characterized by symptoms of inattention and hyperactivity/impulsivity that 

primarily occurs among the youth population, comprising children and adolescents, and often continues into 

adulthood25. The Diagnostic and Statistical Manual of Mental Disorders (DSM-5) describes inattention as the inability 

to sustain attention on tasks and activities while hyperactivity/impulsivity symptoms comprise of fidgeting, excessive 

talking, and constant movement7. As ADHD has the potential to persist into adulthood, it further impairs physical 

health, mental development, and psychosocial functioning. Along with the core symptoms, individuals who 

are diagnosed with ADHD often develop additional psychiatric comorbidities including anxiety, stress, depression, 

insomnia, antisocial personality disorders, and mood disorders9. 

   Stimulant medication, more commonly methylphenidate, is considered the first-line treatment for reducing the 

symptoms of ADHD. While medication has shown to provide relief from the severe effects of ADHD, challenges 

persist for both children and adolescents suffering from this disorder. Another line of psychological research deals 

with mindfulness-based trainings and meditation to manage the symptoms of ADHD. 

 

1.2. Mindfulness-Based Practices And Trainings 
 

Mindfulness-based practices are rooted in ancient religious and secular traditions, such as Buddhism15,16. Jon Kabat-

Zinn, Ph.D., an American Professor of Medicine emeritus at the University of Massachusetts Medical School, 

introduced the modern-day mindfulness. Kabat-Zinn (2003) developed the program Mindfulness-Based Stress 

Reduction (MBSR) and brought the practices of mindfulness to mainstream medicine and clinical settings nearly 40 

years back to treat patients with stress, anxiety, chronic pain, sleep problems, and depression. Kabat-Zinn (1990, 2003) 

defines mindfulness as a way of paying attention: on purpose, in the present moment, and non-judgmentally. After 

demonstrating its efficacy in the clinics, mindfulness-based trainings are now rapidly becoming a part of settings such 

as hospitals, prisons, corporations, and educational institutions. 

 

 

2. Literature Review 

 
In the present study, two large bodies of literature were reviewed—(a) the research using medication for treating 

ADHD, and (b) the psychological research on mindfulness-based trainings as a therapy for managing the symptoms 

of ADHD in children or adolescents. One mindfulness-based study29 also included adults with ADHD while another10 

included children that were not diagnosed with ADHD.  

 

2.1. Medication-Based Treatment Of ADHD – The Financial Burden Of Higher-Dosage Medication 
 

The following studies illustrate the effectiveness of administering medication to combat ADHD, and demonstrate the 

challenges involved in medication-based treatment of ADHD. 

   Greenhill et al. (2006) conducted a 14-month randomized controlled trial to study the efficacy of immediate-release 

methylphenidate (MPH-IR) medication on 165 enrolled preschoolers (ages 3-5.5) with ADHD. Greenhill et al. 

designed an 8-phase, 70-week Preschool ADHD Treatment Study (PATS) protocol: The PATS trial is a randomized 

multi-center clinical trial comprising of a double-blind, placebo-controlled titration phase followed by a double-blind 

placebo-controlled parallel-design phase. Greenhill et al. used the 5-week titration phase to find the effective dose-

range of MPH, while the double-blind parallel-group compared the effective MPH dose to placebo. Greenhill et al. 

randomized the participants into the titration trial.  
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   Greenhill et al.  reported that by the end of the medication titration trial, 4% of preschoolers were classified as non-

responders, 8% as placebo responders, 15% as best responding to 1.25 mg, 16% as best responding to 2.5 mg, 18% as 

best responding to 5 mg, 22% as best responding to 7.5 mg, and 4% as best responding to 10 mg (p.1289). Greenhill 

et al. found, compared to the placebo group, a significant reduction in ADHD symptoms from the 2.5 mg, 5 mg, and 

7.5 mg MPH intake (p. 1289). The study demonstrates that a higher dose of the drug is necessary to significantly 

reduce the symptoms of ADHD. Higher dosages can lead to an increase in medical expenses and result in a financial 

conflict for the families of children who have ADHD.  

   DuPaul, Barkley, & McMurray (1994) conducted a study to examine the differences in response to methylphenidate 

(MPH) medication among 40 children (ages 6-12) with ADHD or Attention Deficit Disorder (ADD) and who 

experienced varying degrees of internalizing symptoms. DuPaul et al. (1994) studied the efficacy of three doses of 

MPH—5 mg, 10 mg, and 15 mg—and a placebo control in a double-blind, placebo-controlled fashion using various 

outcome measures across home, school, and clinic. DuPaul et al. assigned the participants to the three MPH dosages 

with a placebo group based on the severity of their comorbid internalizing ADHD symptoms. 

   DuPaul et al. (1994) reported that the Home Situations Questionnaire (HSQ) Mean Severity Index, assessing the 

behavior problems, was lower in the 10 and 15 mg dosage conditions than during the placebo (p. 897). DuPaul et al. 

found the ADHD symptoms, assessed on the ADHD Rating Scale, and the total score of the Child Attention Problems 

(CAP) scale, assessing inattention and overactivity, were both lower in the 10 and 15 mg conditions than the placebo 

and the 5 mg group (p.897). DuPaul et al. reported a decrease in ADHD symptoms in the School Situations 

Questionnaire (SSQ), which assessed the pervasiveness of behavior problems, and a decrease in the Teacher Self-

Control Rating Scale (TSCRS), which measured impulse control (teacher-report).  

   DuPaul et al. used the Attention Deficit Disorder Behaviors assessment during a Restricted Academic Situation, in 

which a child is seated alone in a clinic playroom and is provided with math problems to complete. DuPaul et al. 

reported children played less frequently with objects in the testing room with the 10 and 15 mg dosages of medication 

compared to the placebo and 5 mg conditions, indicating less fidgety behavior (p. 898-899). DuPaul et al. used the 

Continuous Performance Test (CPT) scale, which assessed sustained and selective attention, and found enhanced 

academic scores during the 10 and 15 mg dosage relative to the placebo (p. 898).  

   In addition to Greenhill et al.’s (2006) findings, DuPaul et al. (1994) demonstrated that higher dosages of 

methylphenidate medication (5mg, 7.5mg, 10mg, 15mg), compared to lower dosages and placebo, is critical for 

significant reduction in ADHD symptoms. It is advised for future studies to explore alternative methods to help 

manage ADHD in the youth population and overcome the financial obstacle of purchasing higher-dosage medication 

for families. 

 

2.2. ADHD Medication’s Side-Effects, Short-Term Effect, And Economic Burden 
 

Stimulant medication, such as methylphenidate, is the primary treatment for ADHD. It is crucial to be aware of the 

limitations that exist for both the adolescents with ADHD and their families—adverse side effects due to medication 

intake, short-term effect of medication, and an additional financial burden for the families. The common side effects 

of ADHD medication for adolescents may include insomnia, loss of appetite, abdominal pain, headache, and stress5. 

As for the lack of long-term effectiveness, there is only short-term usage of pills because once the adolescent stops 

taking medication, the ADHD symptoms are triggered21. Regarding the cost-effectiveness, families of adolescents 

who have ADHD may have to pay up to $2,200 annually to purchase medications like methylphenidate23(p. 4). 

 

2.2.1. adverse side effects 
 

Charach & Fernandez (2013), Graham & Coghill (2008), and Schachter et al. (2001) showed that medication produced 

undesirable side effects like insomnia, headaches, reduction in appetite, dizziness, and even seizures in the patients 

with ADHD.  

   Charach & Fernandez (2013) discussed the patterns of medication use for ADHD and the factors that influence 

adherence to ADHD medication. Charach et al. stated that experiences of adverse side effects remain significant and 

are a frequent reasoning behind the discontinuation of the medication. Charach et al. explained that although stimulant 

medicine can control the core symptoms of ADHD, typical side effects are still present, like insomnia, headaches, 

stomachaches, and decreased appetite. Charach et al. also stated that psychological impact exists, including mood 

changes, irritability, and risk of depression. In addition to such consequences of medication, Charach et al. asserted 

that the slowing of the child's growth and rise of tics and rashes further serve as reasons for families to discontinue 

treatment through the drug use. As observed, discontinuation of medication is risky for children diagnosed with ADHD 
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and results from being intolerable to the side effects of medication itself. There is a call for alternative methods that 

may balance these medication effects. 

   Graham & Coghill (2008) analyzed the adverse effects of pharmacotherapies for ADHD and reported that ADHD 

medication may include neurological effects including dizziness and seizures. Graham et al. also stated that ADHD 

medication could have gastroenterological effects like poor appetite, leading to weight loss, and overlapping with 

possible growth restriction. Specific to methylphenidate, Schachter et al. (2001) conducted a meta-analysis on the 

effectiveness of short-acting methylphenidate for the treatment of ADHD in children and adolescents. Schachter et al. 

found that among 62 randomized clinical trials, parents and teachers reported acute episodes of decreased appetite, 

insomnia, stomachache, headache, and dizziness in the young participants that were on methylphenidate intake rather 

than placebo. 

   The three studies by Charach & Fernandez (2013), Graham & Coghill (2008), and Schachter et al. (2001) 

demonstrated that medication for managing ADHD results in unwanted psychological, neurological, and 

gastroenterological side-effects, including insomnia, headaches, stomachaches, , mood changes, irritability, 

depression, dizziness, seizures, and weight loss. The negative impact from medication on the mental and physical 

wellbeing of patients rises importance to exploring an alternative therapy for balancing out the side-effects of stimulant 

treatment. 

 

2.2.2. lack of long-term effectiveness of medication 
 

While analyzing the patterns of medication use for ADHD, Charach & Fernandez (2013) argued that benefits of 

psychostimulants disappear when the ADHD patient halts medication intake since the pharmacological half-life is 3-

5 hours in immediate-release medication (p. 3). The ability to discontinue medication and then suffer the consequences 

of ADHD symptoms demonstrates the lack of long-term effectiveness of the medication.  

   In their meta-analysis of short-acting methylphenidate, Schachter et al. (2001) stated that there was an absence of 

substantial evidence for the clinical effect of methylphenidate to be persistent beyond four weeks. Accordingly, 

Schachter et al. asserted short-acting methylphenidate as a practical short-term treatment approach. There is a lack of 

long-term randomized trial evidence to show if methylphenidate can control ADHD symptoms for an extended period 

without severe side effects. Future research may consider testing the long-term effectiveness of methylphenidate 

medication for managing ADHD symptoms. 

    Lack of long-term effectiveness of medication may also add to the financial burden of families affected by ADHD. 

The short-term effect of medication implies a continuous need to purchase expensive pills. It is essential to discover 

other methods of managing ADHD symptoms that have demonstrated long-lasting results and diminish the economic 

conflict.  

 

2.2.3. economic burden for the families of children with ADHD  
 

Apart from the side-effects due to medication intake, the families of patients with ADHD generally have additional 

financial liability due to possible accidents, hospitalizations, healthcare office visits, comorbid disorders (disorders 

that follow the diagnosis of ADHD), and expensive medication,18,23 .  

   Swensen et al. (2004) analyzed the incidence and costs of accidents among ADHD patients and found that the annual 

mean direct treatment costs for children with ADHD were $1,797, while for adolescents with ADHD, it was $2,230 

(p. 4). The higher cost for ADHD treatment in the adolescent population compared to children indicates the relevance 

for addressing alternative and cost-effective methods for ADHD treatment in the adolescent population.  

   Matza et al. (2005) reviewed 22 studies, which analyzed the economic implications of ADHD medication. Matza et 

al. explained that the extra financial burden is derived from the often purchase of pharmacological treatment, frequent 

use of hospitalization, primary care office visits, and outpatient mental health visits. Matza et al. transitioned to the 

elevated costs of treatment because of comorbid disorders, which typically follow the diagnosis of ADHD.  

   Burd et al. (2003) also analyzed the rise in treatment costs for ADHD with comorbid conditions compared with the 

treatment of ADHD alone. Burd et al. reported that over two years, comorbid depression increased medication costs 

by an average of $358 per patient per year (p. 657-658). Burd et al. found a rise in cost among other comorbid disorders 

like oppositional defiant disorder ($258), bipolar disorder ($541), anxiety ($499), and personality disorders ($247) (p. 

657-658). Such additional expenses along with ADHD medication, such as medical visits and comorbid disorder 

treatments, further raises financial concern and a need to search for a more cost-effective method to manage ADHD 

in adolescents. 
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   The review of medication-based treatment for ADHD shows its limitations—adverse side effects, short-term effect, 

and an economic burden. The challenges imposed by medication provides support for considering another efficient 

and cost-effective approach to reduce and manage ADHD symptoms. In recent years, much research has been 

conducted on mindfulness-based treatments that serve as an effective, long-lasting, and cost-effective way to treat 

mental disorders, including ADHD. 

 

2.3. Mindfulness-Based Research And ADHD 

 
Prior research shows that mindfulness-based mental trainings can help manage the symptoms of ADHD1,2,10,13,19,28,29. 

Mindfulness-meditation practices are secular mental practices rooted in 2,500-year-old Buddhist traditions6,20that can 

lead to improvements in inattention, self-regulation, and executive function for children and adolescents diagnosed 

with ADHD. In 1979 Kabat-Zinn designed the Mindfulness-Based Stress Reduction (MBSR) program and integrated 

it within the mainstream clinical medicine and the field of psychology (Kabat-Zinn, 2003). The prominence of MBSR 

has given rise to other mindfulness-based therapies like Mindfulness-Based Cognitive Therapy (MBCT), which 

combined MBSR with cognitive therapy and aims to manage chronic depression17,22. The following research studies 

demonstrate the effectiveness of mindfulness practice on younger populations (children and adolescents) that are 

diagnosed with ADHD, and its (mindfulness practice) effect on the attention regulation of younger populations not 

diagnosed with ADHD. The observance of the attention factor in non-ADHD participants is a critical component to 

understand the efficiency of mindfulness practice, since inattention is a major symptom of ADHD. Additionally, while 

the focus of the present research is on the adolescent population, the following studies include a mix of both children 

and adolescents. With the lack of literature focusing solely on adolescents, a similar age-group (children) was included 

in the following literature review for comparable analysis to the adolescent population. 

 

2.3.1. effectiveness of 8-week mindfulness training on children with ADHD  
 

In the Netherlands, Oord et al. (2012) evaluated the effectiveness of an 8-week mindfulness training, based on the 

MBCT and MBSR program, for children (age 8–12 years) diagnosed with ADHD and conducted a parallel mindful 

parenting training for their parents. 

   Oord et al. included 22 families in their study: 21 children with their mother and one child with their father. Oord et 

al. delivered the mindfulness training in a group format in which groups of 4-5 children and parents were instructed 

to participate in 8 weekly 90-minute group sessions. While children received the 8-week Mindful Child training (MC), 

their parents received an 8-week Mindful Parenting (MP) training. Oord et al. delivered the mindfulness treatments 

with the help of experienced mindfulness trainers and cognitive-behavior therapists. Oord et al. explained that the MC 

training for children taught participants how to enhance their attention, become more self-aware, and gain self-control 

through mindfulness exercises and homework assignments. Oord et al. included mindfulness exercises for both the 

children and parent participants such as mindful eating, breathing meditation, body-scan meditation (focus on somatic 

sensations), and yoga exercises. Oord et al. measured the experimental outcomes at pretest, posttest, and follow-up 

through questionnaires completed by parents and teachers. While the parents reported dependent measures for both 

themselves and their child, teachers primarily completed questionnaires for the children. 

   Oord et al. reported that from pretest to posttest, a significant reduction in inattention and hyperactivity/impulsivity 

symptoms of the children was observed. From the parent-rated Disruptive Behavior Disorder Rating Scale (DBDRS), 

which measured disruptive behavior disorder symptoms, large and medium effect sizes (ES) for inattention (ES = .80, 

large ES) and hyperactivity/impulsivity symptoms (ES = .56, medium ES) were reported and described as statistically 

significant results (p. 144). Oord et al. stated that teachers also reported a reduction in inattentive behavior through 

the DBDRS scale from pre to posttest, though with a small effect size (ES = .39, small ES) (p. 144). Oord et al. showed 

that mindfulness-based training resulted in a statistically significant reduction in inattention and 

hyperactivity/impulsivity behaviors, which are core symptoms of ADHD.  

 

2.3.2. mindfulness-based intervention on children’s attention regulation  
 

Felver et al. (2017) studied the role of a mindfulness-based intervention, namely Mindful Family Stress Reduction 

(MFSR), on attention regulation in school-age youth. The MFSR is a family-centered intervention adapted from the 

MBSR program.  

   Felver et al. collected data from 47 children and their families. Felver et al. randomized the participants into either 

an MFSR intervention group or a waitlist control group and explained that the intervention group took place one time 
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per week for 8 weeks, for 90 minutes, including various mindfulness-based activities. Felver et al. added that 

mindfulness instructions included mindful breathing, mindful eating, mindful stretching, mindful listening, and 

mindfulness of somatic sensations. 

   Felver et al. utilized the Attention Network Task (ANT), a computerized task that assessed the three core features 

of attention—alerting, orienting, and conflict monitoring—to measure attention regulation among the children 

participants in the study. Alerting is the ability to maintain attention over an extended period, orienting is the ability 

to limit attention to a subset of possible sensory inputs, and conflict monitoring is the ability to prioritize attention in 

the context of competing cognitive demands26. Felver et al.  utilized the ANT for attention measurement during 

preintervention and postintervention for both the intervention and waitlist control group.  

   Felver et al. reported that the final ANT model displayed a low p-value for conflict monitoring (p < .001) and 

orienting (p = .01), and marginal significance for alerting (p = .06) (p. 877). Since the conflict monitoring component 

had the statistical value of p < .001, which is much less than the p-value 0.05 compared to the orienting and alerting, 

the ANT demonstrated conflict monitoring as statistically significant for the children. Felver et al. further reported 

that both the MFSR and control groups showed a reduction in conflict monitoring scores, but the magnitude of the 

improvements was more significant for the children in the intervention group. For the orientating measures, Felver et 

al. stated that there was a decrease in scores but a marginal significance (p = .08) in the intervention conditions 

compared to the control group (p. 877). 

   Felver et al.  provided the support that participation in a mindfulness-based intervention like MFSR may significantly 

reduce children's inattention problems, a concern that is present for children with ADHD. With the emphasis on 

attention in Felver et al.’s experiment, MBSR-based mindfulness practice, which trains attention, may lead to 

improvement in the inattention symptoms for adolescents with ADHD.  

 

2.3.3. impact of mindfulness meditation training, MAPs, in adults and adolescents with ADHD 
 

Zylowska et al. (2008) conducted an 8-week mindfulness training program, Mindful Awareness Practices (MAPs), to 

explore its effectiveness for 18 adults and seven adolescents diagnosed with ADHD. Zylowska et al. stated that the 

MAPs program was derived from the existing models of mindfulness practice, namely MBSR and MBCT, to manage 

the challenges and symptoms of ADHD. Zylowska et al. explained that one mindfulness session took place per week 

for eight weeks and lasted for 2.5 hours with daily at-home practice. 

   Mindfulness practices in Zylowska’s study (2008) included sitting meditation (paying attention to body position 

while sitting), walking meditation (awareness of mind and body while walking), and loving-kindness meditation 

(focus on self and building compassion for others). Zylowska et al. utilized the ANT assessment to measure the three 

aspects of attention (alerting, orienting, and conflict) for pre and post-test analysis. Felver et al. (2017) also used the 

ANT tool to explore the role of the MFSR mindfulness practice on attention regulation in school-age youth, while 

Zylowska et al. (2008) focused on a population with ADHD.   Zylowska et al. (2008) reported that the ANT showed 

significant improvements in attention-conflict and set-shifting (shifting attention unconsciously) for both adults and 

adolescents after the mindfulness intervention. Zylowska et al. further observed improvements on the self-report 

ADHD Rating Scale for adults on depressive symptoms (pre-test: 14.9, post-test: 7.3), anxiety (pre-test: 7.2, post-test: 

4.1), test performance on attention-related tasks, and cognitive inhibition (p. 743). As for the adolescents, Zylowska 

et al. analyzed the SNAP-IV Teacher and Parent Rating Scale and found significant reductions in ADHD symptoms 

and improvements in attention-regulation (p < 0.01) and on neurocognitive tasks after mindfulness practice (p. 743). 

Zylowska et al. demonstrated that with mindfulness practice, inattention, a key symptom of ADHD, was significantly 

reduced in both adults as well as adolescents with ADHD. 

 

2.3.4. mindfulness training for adolescents with externalizing disorders 

 
Bögels et al. (2008) provided an MBCT-based 8-week mindfulness training to 14 adolescents suffering from 

externalizing disorders: ADHD, Oppositional Defiant Disorder (ODD), Conduct Disorder (CD), and Autism Spectrum 

Disorders (ASD). Along with the adolescents, Bögels et al. also conducted a parallel mindful parenting training for 

their parents. Bögels et al. measured outcomes pre-intervention, post-intervention, and at 8-week follow-up.  

   Bögels et al. delivered 1.5-hour weekly sessions and included mindfulness-based activities like mindful eating, 

mindful walking, sitting meditation, body-scan meditation, and yoga within the 8-week training. Bögels et al. used a 

combination of p-values and effect sizes for reporting the study outcomes. A p-value of less than 0.05 (p < 0.05) and 

effect sizes greater than 0.8 indicated statistically significant results. 
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   Bögels et al.'s study results showed that according to the Subjective Happiness Scale, which measured the 

improvement in adolescent's happiness, there was an increase in the concentration component (p < .05) (p. 201-202). 

Bögels et al. analyzed the Self Control Rating Scale (SCRS), in which parents rated their children's ability to self-

control, and found a large effect size greater than 0.8 from both parents (mother report: .96 father report: .90) (p. 201). 

Bögels et al. also utilized the Youth Self Report (YSR), where the adolescents rated their own levels of attention, and 

found a decrease in the p-value and increase in the effect size from .17 (p < .1) to .41 (p < .01) (p. 202). Bögels et al. 

mentioned that such immediate effects from mindfulness-based treatment were maintained for a longer term and 

observed at the 8-week follow-up analysis. The improvement in happiness, attention, and self-control at follow-up 

demonstrates the possibility of the long-lasting effects of mindfulness practice.  

   Bögels et al.’s study (2008) demonstrated that among adolescents who are diagnosed with mental disorders like 

ADHD, mindfulness practice could reduce symptoms including anxiety, depression, and further enhance attention. 

Such symptoms may also arise from the side effects of medication. Therefore, mindfulness-based practice may help 

balance the adverse effects of medication for ADHD. 

 

2.3.5. MBCT-based MYmind, training for children and adolescents with ADHD  

 
Zhang et al. (2017) conducted a pilot pre-post intervention study in Hong Kong to examine the feasibility and 

effectiveness of an 8-week mindfulness-based intervention, MYmind course, for Chinese children diagnosed with 

ADHD and one of their parents.  

   Zhang et al. designed a mixed-method study consisting of a pre and post intervention quantitative design using scales 

as well as a qualitative component, which included focused group discussion and individual interviews. The MYmind 

mindfulness intervention was based on the MBSR and MBCT programs and were adapted for use with ADHD children 

and parents. Zhang et al. stated that the MYmind training was influenced by Oord et al.’s (2012) incorporation of a 

mindfulness-based training (MBSR-based) for children with ADHD and their parents in the Netherlands. Zhang et al. 

directed the children and their parents into the mindfulness intervention for 8-weekly sessions consisting of 90-min 

group sessions.  

   After the training, Zhang et al. (2017) reported significant improvements found in the Continuous Performance Test 

3rd Edition (CPT 3), which measured attention-related problems among respondents. In the CPT 3 test, statistically 

significant p-score values (p = 0.0003) and a large effect size was reported (ES=2.29) (p. 866). The scale results 

reported statistical significance in the data between mindfulness and inattention symptoms of ADHD. Zhang et al. 

also reported an increase in scores on the Test of Everyday Attention for Children (TEA-Ch), which measured issues 

specifically in children's selective attention, sustained attention, and attention control/switching. All components of 

attention showed a significant effect size and a p-value of less than 0.001, indicating statistical significance in the 

results for mindfulness practice and attention problems in ADHD for children. Besides attention results, Zhang et al. 

reported that the parents reported an increase in scores on the Eyberg Child Behavior Inventory (ECBI) scale, which 

measured the parents' perception of disruptive behavior in children. Zhang et al. 's (2017) study demonstrated a 

statistically significant positive impact of MBSR-based MYmind mindfulness training on attention in children with 

ADHD.  

   After exposure to mindfulness practice, children diagnosed with ADHD improved their attention regulation, 

reducing the major symptom of inattention in ADHD. In this study, mindfulness practice served as a cost-effective 

technique to manage the inattention symptom of ADHD, as compared to high-priced stimulant ADHD medication. 

   Haydicky et al. (2015) evaluated the efficacy of the 8-week MYmind (MBCT-derived) mindfulness training—that 

Zhang et al. (2017) also used for Chinese children diagnosed with ADHD—on 18 adolescents with ADHD and their 

parents (n=17). 

   Haydicky et al. (2015) designed a parallel mindfulness training for both parents and adolescents which included a 

1.5-hour weekly session including mindfulness meditation and related activities such as yoga, body-scan meditation, 

and sitting meditation. Haydicky et al. collected data at five intervals: baseline (no treatment), pre-test (session 1 of 

intervention), post-test (session 8 of intervention), and at 6-week follow-up. Haydicky et al. analyzed the effects of 

the mindfulness treatment through effect size statistics (Cohen's d), where values around 0.2 were small effects sizes 

and values around 0.8 indicated a large effect size. 

   From pre-test to post-test, Haydicky et al. found significant reductions in peer relation conflicts (d = 1.07) in 

adolescents, as measured by the parent-rated Conners 3 Scale (Conners 3-P), which evaluated inattention and 

hyperactivity/impulsivity symptoms, learning problems, aggression, and peer relationships(p. 88). Haydicky et al. also 

reported that the Child Anxiety and Depression Scale yielded a significant decrease and large effect sizes for 

depression (d = .64), anxiety (d=1.02), and internalizing symptoms (d=1.01) for adolescents at the 6-week follow-up 
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(p. 89). Like Bögels et al. 's (2008) study, where improvements were maintained at 8-week follow-up after mindfulness 

training, Haydicky et al. (2015) also shows that comorbid disorder (anxiety and depression) symptoms were reduced 

even at 6-week follow-up analysis.  

   Haydicky et al. demonstrated the effectiveness of the MYmind mindfulness training on adolescents with ADHD, 

while Zhang et al. (2017) had also shown that MYmind reduced ADHD symptoms for a younger population (children) 

with ADHD. More importantly, both Haydicky et al. (2015) and Zhang et al. (2017) provided support that mindfulness 

practice may significantly reduce the key symptom of inattention in ADHD and further balance side effects and 

comorbid symptoms derived from ADHD. 

 

2.3.6. MBSR for the treatment of adolescent psychiatric outpatients 
 

Biegel et al. (2009) conducted a clinical trial to study the effect of the 8-week MBSR program15 on 102 adolescents 

recruited from an outpatient child and adolescent psychiatry department. Biegel et al. modified the standard adult 

MBSR intervention for the adolescent population by reducing at-home mindfulness practices from 45 minutes to 20-

35 minutes and providing presentations and discussions on the topic of stress and behavior problems among 

adolescents.  

   Biegel et al. randomized the adolescents into either an experimental group (MBSR intervention) or a wait-list control 

group and measured the experimental outcomes at pre-test, post-test, and at 3-month follow-up. Biegel et al. provided 

the mindfulness intervention for 2 hours every week for eight weeks. Biegel et al. utilized the State/Trait Anxiety 

Inventory (STAI), The Hopkins Symptom Checklist, and the Perceived Stress Scale (PSS) to measure the symptoms 

of anxiety, depression, and stress, respectively.  

   Biegel et al.’s  study results showed that compared to the control group, adolescents in the MBSR intervention group 

reported significant reductions in symptoms of anxiety, depression, and somatic stress (all p < .05) from pre-test to 

follow-up (p. 862). Biegel et al. also observed an increase in self-esteem and sleep quality for the intervention group 

(all p < .05) as measured by the Rosenberg Self-Esteem Scale (p. 862). The observation of improved sleep quality 

through mindfulness practice balances the side effect of insomnia, which results from medication intake. From pre-

test to follow-up, Biegel et al. reported that the MBSR group had significant reductions in the prevalence of mood 

disorders (58.8% to 26.5%) and anxiety disorders (35.3% to 20.6%) (p. 863). Biegel et al.  demonstrated the efficacy 

of the modified MBSR program on adolescent psychiatric patients by reporting significant reductions on symptoms 

that may co-occur with ADHD diagnoses, such as anxiety, depression, and insomnia.  

   The review of the above literature showed that mindfulness-based practices—all of which were derived from MBSR 

and MBCT programs—led to an increased management and reduction of ADHD symptoms, including inattention, 

anxiety, depression, and stress in children and adolescents. Specific to the adolescent population, no study has devised 

a new treatment which incorporates both mindfulness practice and medication to effectively manage ADHD and the 

limitations of stimulant intake. 

 

 

3. Proposal 
 

The scientific community4,18 called for finding improved methods to tackle the growing problem of ADHD in America. 

The current medication-based treatment of ADHD has fewer advantages and more disadvantages. While medication 

has certainly shown its efficacy8,12 through the intake of higher doses of medicine (methylphenidate), challenges still 

exist, such as unwanted side-effects5,11,21, short-term effectiveness (half-life is 3-5 hours in immediate-release)5,21, and 

an extra financial burden on families having adolescents with ADHD3,18,23. The additional family expenses are also 

attributable to hospitalization, primary care office visits, antisocial behaviors, and comorbid9. These disadvantages 

from the medication may be balanced by combining the current medication-based treatment with mindfulness-based 

trainings that have already shown its efficacy in the last 40 years in the clinical settings6,14,15.    

    Interestingly so far, there have been no reports of side-effects emerging from mindfulness-based trainings. Instead, 

mindfulness practice has shown to improve sleep quality (balancing insomnia from medication) and further improve 

mental health by decreasing anxiety, depression, and stress. Regarding economic burden from medication, the 

implementation and the practice of mindfulness-based training are highly cost-effective as it can be practiced at home 

at practically no cost. As for the long-term effectiveness of mindfulness practice, improvements in ADHD symptoms 

at 8-week and 6-week follow-up were reported from mindfulness intervention, indicating that mindfulness practices 

have a long-term impact in minimizing the symptoms of ADHD and maintaining mental and physical health 

improvements for adolescents. 
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3.1. Study Proposal: Combining Mindfulness Practice With Medication  
 

Within the context of the research articles included in the present study, the review of the literature found no study 

that explored the possibility of a combination-therapy. Therefore, this study proposes a combination treatment, which 

combines medication intake with a mindfulness-based practice for the adolescent population with ADHD. This 

proposal focuses on incorporating a MBSR-based mindfulness training with medication intake, since previous 

literature has adapted mindful trainings derived from the MBSR program.  

   Future researchers may design a study to test the effectiveness of this combination therapy proposal. The therapy 

program may be referred to as Mindfulness-Based ADHD Reduction (MB-ADHDR), a modification of the MBSR 

practice. The study design would include adolescents who are diagnosed with ADHD and who currently take 

methylphenidate medication as their treatment for ADHD.  

   Two experimental groups will be conducted in this proposal. Both experimental groups will gain exposure to an 8-

week mindfulness training (modeled by the MBSR program) and may include a parallel mindfulness training for 

parents, as observed in previous research which incorporated a parallel mindful training for parents2,13,19,28.  

   Additionally, one experimental group will consist of adolescents that intake lower doses of methylphenidate 

medication (range: 1.25-2.5 mg) and a second experimental group will consist of adolescents that intake higher doses 

of medication (range: 5-7.5 mg). Greenhill et al. (2006) reported that lower dosages of medication provides minimal 

management of ADHD as compared to higher dosages (expensive), which lead to significant reductions in ADHD 

symptoms. As a result, if the proposal’s experimental results show higher management and reduction of ADHD 

symptoms for the lower dose group, this will indicate that, when combined with mindfulness practice, medication 

expenses can be lowered (due to low-dosage) and financial burden is reduced.  

   The MB-ADHDR combination treatment proposal would address the key limitations of medication analyzed in the 

present review–adverse side effects, short-term effectiveness, and economic burden. To analyze reduction in 

medication side effects, pre and post questionnaires would be provided to both adolescents and their parents on the 

adolescents’ sleep quality, physical pain, eating behaviors, and mood changes while they participate in the mindfulness 

training. In testing the long-term effect of mindfulness practice, an 8-week follow up analysis will be conducted to 

observe the maintenance of any improvements that may have resulted from mindfulness practice. To observe a change 

in the financial conflict due to medication expenses, parents will be asked at the conclusion of the study if the 

medication intake frequency intake was reduced, increased, or stable while their child participated in the mindfulness 

training.     

 

 

4. Discussion  

 
The present study presents some guidelines for future research and provides implications for practice. Future research 

should focus on executing and evaluating the efficacy of the above proposed combination-treatment for adolescents 

with ADHD, which incorporates a MBSR-based mindfulness training and a medication-based treatment. Primary 

research should be conducted with the overall goal of balancing the undesirable effects of the medication intake 

including, adverse side effects, short-term effect, and economic burden on the families who have adolescents 

diagnosed with ADHD. Regarding implications, mindfulness-based practice may be integrated with standard 

medication-based treatment for ADHD in adolescents within home, school, and clinical settings. Mindfulness trainings 

can be provided to medical professionals, such as psychiatrists, to suggest mindfulness therapy for patients with 

ADHD. This review also suggests educational systems to adopt mindfulness-based trainings to improve attention in 

children and adolescents with ADHD.  

 

 

5. Conclusion 

 
The present review was aimed at finding an improved method for treating adolescents with ADHD. The review of 

literature on standard medication-based (methylphenidate) treatment of ADHD found that medication effectively 

lowered the symptoms of ADHD in adolescents. However, medication intake comes along with adverse side-effects—

for instance, loss of appetite or mood changes. Methylphenidate medication was also found to have a short-term effect 

and induced comorbid disorders, which added an extra financial liability on families. This study found that the 
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limitations of medication could be reduced and balanced by adopting mindfulness-based trainings (MBSR-based). 

The present review found no existing research that reported side-effects of MBSR-based mindfulness trainings 

amongst the ADHD population and younger populations (children and adolescents). Instead, mindfulness practice 

conducted on such population groups has shown to have a long-term impact and serve as a cost-effective technique. 

Based on this review paper, it is proposed that a combination treatment, combining medication and a MBSR-based 

mindfulness training could be useful for reducing and managing the symptoms of ADHD in adolescents.  
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