
Research and Work of BrainFutures



Our Approach 

Establish consensus 
standards to guide 
utilization of 
brain-focused 
applications in 
targeted segments 
of society

Identify 
scientifically-
validated 
interventions 
that meet these 
standards

Release issue briefs, 
resources, and 
recommendations 
based upon our 
research and 
analysis

Build coalitions and 
catalyze cross-
disciplinary 
collaboration and 
action to advance 
adoption and 
access

Disseminate 
knowledge to core 
audiences and the 
public across 
multiple platforms

Research and Analyze Organize and Advocate

Our Approach 



Where We Focus



The BrainHealth Project

Sandra Bond Chapman, 
PhD
Founder & Chief 
Director, Center for 
BrainHealth, 

• Landmark study redefining understanding of brain health and lifelong 
ability to impact brain fitness.

• Achieve for brain health what has been accomplished for heart 
health—every person knows steps to keep their brain working 
longer/stronger.

• The largest, longitudinal and interventional endeavor to push new 
frontiers in the health of our brain. It seeks to:
• Define brain health: Translate the science of neuroplasticity to 

embrace the upward potential of the human mind, overcoming 
the outdated notion of fixed intelligence

• Measure brain health: Create a standardized BrainHealth Index to 
characterize and track performance on personalized brain health 
fitness goals

• Enhance/Maintain/Regain brain health: Offer evidence-based 
trainings, self-paced activities, and coaching to stay motivated

• Enrollment is closed for the adult pilot study. 
• Sign up to receive upcoming enrollment opportunities
• A pilot phase is currently being conducted with youth (8-17 years old).



The BrainFutures Issue Brief and Advocacy Initiative

● Aggregated research on EF programs

● A transparent evidence-based threshold for  

evaluating EF programs

● A comparison guide to school-based EF  

programs 

● Models for Action



What is Executive Function?

The ability to learn depends on Executive Function (EF) skills: a group of thinking 
or cognitive abilities essential for managing information and managing oneself



• Are more likely to 
repeat 
a grade

• Receive more 
disciplinary actions

• Are 8x more likely to 
drop out of high 
school before 
graduating

Schools Are Often Hamstrung By Low EF 
Challenges

Children with low 
EF…



The Mental Health of our Nation’s Youth 
Also Faces Serious Challenges

• Adverse childhood experiences (ACEs) 
affect almost half of U.S. children

• One in six U.S. children aged 6-17 
experiences a mental health disorder 
each year

• 52% rise in adolescent major depressive 
episodes from 2005 to 2017

• $247 billion is spent each year in U.S. on 
childhood mental disorders



Decades of research 
shows that executive 
functioning is a more 
powerful predictor 
than IQ of school 
readiness and 
academic 
achievement

EF Skills in Kindergarten and First Grade Predict Math and 
Reading Achievement in Elementary School

1. Blair C., Razza R. Child Dev 2007; 78:647–
63

2. Eigsti I., et al. Psychol Sci 2006; 17:478–84
3. McClelland M., et al. Dev Psychol 2007; 

43:947–59
4. Bull R., Scerif G. Dev Neuropsychol 2001; 

19:273–93
5. Nevo E., Breznitz Z. J Exp Child Psychol

2011; 109:73–90
6. Alloway T., et al. Child Dev 2006; 

77(6):1698–716
7. Alloway T., et al. Child Dev 2009; 80:606–

21



EF Brain Fitness Interventions Strengthen Emotional 
Mastery and Fortify Learning 

• Social and Emotional Learning (SEL). EF skills 
are foundational to both academic and SEL 
competencies

• Emotional and Mental Grit. EF skills promote 
traits associated with inner resilience, such as 
optimism, gratitude, social and self-
awareness, and goal perseverance 

• Self-Regulation. Brain fitness interventions can 
train brain states for optimal learning, 
lowering stress and reinforcing EF and social 
and emotional skills 

• Lifelong Success. EF (and SEL) skills are 
associated with long-term academic success 
and positive life outcomes and well-being



• New evidence-based programs 
harness the brain’s neuroplastic 
potential to produce activity-
dependent enhancement of the 
neurocognitive systems that 
support executive function and 
learning

• “School-lunch” programs for 
the brain

The Opportunity



“I am expected to meet all of 
these academic milestones with 
students who cannot sit still, are 
unable to listen, and forget what 
I taught them 5 minutes ago.”

-Mariah N.
Los Angeles School Teacher

Trying to pour more 
subject content into a 
child’s brain before 
removing “the lid,” is 
wasting time and 
money. 

You can’t pour water into a      bottle when the lid is closed



EF Can Help Level the Playing Field

"Children with poorer EFs benefit 
more from training; hence, 
training might provide them an 
opportunity to ‘catch up’ with 
their peers and not be left 
behind.”

– Dr. Adel Diamond
Developmental Cognitive Neuroscientist



The Issue Brief and Program Guide

• More than 40 programs were 
evaluated

• 10 met our evidence-based 
standard

• 19 others showed strong 
promise



Identifying Programs | Finding Those That Met the Criteria 

● Can be used by students in at least one grade from K-12

● Can be implemented as a classroom-based intervention

● Has been used by “typically developing” students (i.e., not 

solely for those with ADHD and/or learning disabilities)

● Has research available that studies the specific program, 

not simply general research about the benefits of the type 

of intervention



Inclusion Threshold | Applying an Evidence-Based Standard

Scope

• K-12 classroom program 

• Used by all students in a class

Research & Implementation

• One randomized control trial (RCT) or quasi-
experimental study in a peer-reviewed journal 
with 10+ sample size

• Classroom-based implementation in at least 
one study

• Executive Function outcomes in at least one 
study

• Typically developing students in at least one 
study



Categories Clarified | Executive Function Programs

EF-Specific Training

○ Cognitive Training
○ EF Curriculum
○ Subject-Specific Comprehension with Cognitive Training

Mindfulness: Awareness of thoughts, feelings, senses without judgment

Neurofeedback: Feedback about brain activity in a skill-building context

Social Emotional Learning: Practices to understand and manage emotions, achieve positive goals, 
experience empathy, establish positive relationships, and make responsible decisions 

Brain Literacy: Learning about the different parts, what they are called, how they function, and how 
they work together to create ideal conditions for learning



Consistent Format | A Way to Compare Programs 

• At A Glance

• Program Description Template  

• Key Studies Summary

• Other Research Available

• Find Out More

• Now an At-Home Guide



Highlights | Outcomes Of Profiled Programs

● Increases in % of students meeting proficiency on 

state-mandated tests for math and reading

● Reductions in disruptive classroom behavior

● Increases in prosocial behavior toward self and 

others

● Statistically significant improvements on:

○ NIH-recommended executive function tests

○ School-administered tests of core subjects



Neurofeedback (NFB) as a 
Treatment for ADHD and Anxiety
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Key Points Today

• ADHD Epidemic in youth
• NFB as a treatment for ADHD
• Key research findings
• Insurance disparities
• A call to action
• Anxiety in the general 

population
• NFB as a treatment or Anxiety
• Questions



An ADHD “Epidemic”

• Incidence of ADHD:
• The overall rate of ADHD in 

children aged 2-17 has increased 
from 6.1% to 10.2% since 1998
• Youth aged 12-17 have the 

highest rates of ADHD, coming in 
at 13.5% in 2016 (National Health 
Information Survey [NHIS], 2016). 
• In adults, the lifetime prevalence 

of ADHD is 8.1% (National 
Institute of Mental Health)

From General Prevalence of ADHD. (2019, January 31). 
Retrieved from https://chadd.org/about-adhd/general-
prevalence/

https://chadd.org/about-adhd/general-prevalence/


ADHD is Largely Treated with Medication

• In the U.S., among children aged 2- to 17-years-old diagnosed with 
ADHD, 62% were taking prescription medication. 
• In total, 77% of children diagnosed with ADHD received some form of 

treatment: 30% with medication alone, 15% with behavioral treatment 
alone, and 32% with a combination of behavioral treatment and 
medication (CDC, 2018). 
• A full 7% of children and 1.5% of adults in America take medication for 

ADHD, predominantly methylphenidate, most commonly known as the 
brand Ritalin (Global Use of ADHD Medication Is Rising, n.d.).
• There are concerns about the long-term effects of the use of 

psychotropics on the developing brains. Furthermore, too often, 
pharmacological medications in childhood do not lead to lasting 
remission, and may also lead to secondary behavioral health issues such 
as substance abuse (Mannuzza & Klein, 2000). 



NFB is Efficacious and Specific at 
Treating ADHD

• NFB has a 70+ year history.

• NFB equipment is FDA-cleared.

• CPT codes since the 1978 under biofeedback: 90901. Practitioners may also use mental 
health codes for sessions that combine NFB with therapy or counseling: 90875 for a 25-
minute session and 90876 for a 50-minute session 

• Over the past 20 years, increasing research on the treatment of ADHD. In the last 10+ 
years, at least four major research reviews by leading researchers in the U.S. and 
internationally have shown NFB to be an efficacious intervention for the treatment of 
ADHD. 

• Several studies have found NFB improvement lasting up to a year post-treatment 
whereas improvements from ADHD medication tend to end immediately with the 
conclusion of treatment.



Key Research: NFB for ADHD

• A 2020 review that investigated 2 major meta-analyses, 4 random controlled trials (RCTs), 
and 3 open-label studies found treatment of ADHD to be efficacious and produce 
remission rates of 32-47%, as well as sustained post-treatment effects for 6-12 months 
(Arns et al., 2020).

• A 2018 meta-analysis reviewed 10 studies, finding significant effect of NFB on ADHD 
symptoms of inattention and hyperactivity/impulsivity, comparable to medication, and 
that improvements were sustained 2 to 12 months beyond the end of treatment (Van 
Doren et al., 2018).

• A 2014 review found that standard NFB treatment protocols have been well-investigated 
and are specific and effective at treating ADHD (Arns et al., 2014).

• A 2014 study found that NFB resulted in greater improvements in ADHD symptoms 
compared to cognitive training or control groups in public elementary schools (Steiner et 
al., 2014).

• A 2009 meta-analysis found NFB treatment for ADHD to be efficacious and specific: 
meaning treatment outcomes were statistically superior to fake treatment (known as 
sham treatments) or alternative treatment in at least two independent research settings 
(Arns et al., 2009).



NFB as a First-Line Treatment

• In a 2014 review, psychologist H. Edmund Pigott and neuroscientist Rex Cannon 
stated that NFB should be the first line of treatment for ADHD. In their review, 
they point out that while upwards of 70% of children diagnosed with ADHD are 
prescribed amphetamine medication, medication as a treatment fails to result in 
sustained benefits for most children. They indicate challenges with comorbid 
symptoms such as anxiety, depression, and learning disorders, that can lead to 
misdiagnosis, and therefore recommend NFB be used first in the case of ADHD 
treatment, as it is efficacious, non-harming, and non-pharmacological (Pigott et 
al., 2014). 

• Beyond comparison to medication, NFB was found to be more than twice as 
effective as the other interventions, which included behavior modification, 
multimodal psychosocial treatment, school-based programs, working memory 
training, parent training, and self-monitoring, in a 2014 meta-analysis that 
reviewed outcomes from 14 controlled studies including 625 subjects (Hodgson 
et al. 2014). The review focused on NFB as a treatment for ADHD relative to the 
effectiveness of other evidence-based non-pharmacological treatments.



Insurance Disparities

• NFB is not consistently reimbursed by insurance companies. The truth is, many 
insurance companies are out of compliance with the Mental Health Parity and 
Addiction Equity Act (MHPAEA), which requires group health plans with mental 
health and substance use disorder benefits to offer equal coverage for these 
disorders as they do for medical/surgical benefits (CMS.gov, n.d.). The lack of 
industry adoption of this federal law is leading to increased medical costs and 
the exacerbation of behavioral health issues across the country.

• The 2019 Milliman Research Report, Addiction and mental health vs. physical 
health: Widening disparities in network use and provider reimbursement (Melek
et al., 2019), found huge disparities in in-network coverage for behavioral health 
treatment versus surgical and medical treatment. From 2013 to 2017, out-of-
network use for behavioral health increased 85% relative to medical health. 
Additionally, across the U.S., reimbursement rates for primary care visits were 30-
50% higher than those for behavioral health visits, and behavioral health visits for 
children were 10 times more likely to be out-of-network than primary care visits.



A Call to Action and Adoption

• Insurance companies should increase coverage of NFB as a treatment for ADHD 
not only to be in compliance with the Parity Law, but also to provide access to a 
wider selection of treatments for critical behavioral health issues.

• As a first-line treatment, NFB can address ADHD–and possibly other mental 
health disorders—before powerful drugs are introduced into the brains and lives 
of youth and their families and school systems. National Longitudinal Survey of 
Canadian Youth, which include 8,643 participants who were born in 1985 or later. 
Researchers not only found little to no evidence of improvements in academic 
outcomes or emotional functioning for children treated with medication, but
indicated that the increase in medication and prescriptions over the study time 
period may, in fact, have had harmful effects for individuals and their 
communities (Currie et al., 2014). 

• Doctors and families can use NFB as a standalone or adjunct treatment for 
ADHD. 



Rates of Anxiety

• 20% of Americans are experiencing some form of anxiety, not to mention the 
high rates of depression and stress-related illnesses in the U.S. (NIMH , 2019) 

• Anxiety of all types affects approximately 25% of children 13- to 18-years-old 
(Anxiety and Depression Association of America, 2018)

• 7.5% of U.S. children are diagnosed with behavioral problems and 7% with 
anxiety (Centers for Disease Control and Prevention [CDC], 2018).

• Only 37% of total anxiety cases receive treatment (Anxiety and Depression 
Association of America, 2018).

• According to the CDC, 64% of children with ADHD have at least one other 
mental, emotional, or behavioral disorder. 



Percentage of Children with ADHD and 
Another Disorder (CDC, 2018)



NFB for Anxiety: Key Research

• A 202 meta-analysis of 21 studies with 779 participants concluded that 
neurofeedback is efficacious in the treatment of anxiety and reactive stress 
disorders (“Anxiety Disorders: Rethinking and Understanding Recent 
Discoveries,” 2020).

• A 2008 meta-analysis that reviewed 27 studies found significant efficacy for 
relaxation training as a treatment to reduce anxiety (Manzoni et al., 2008)

• A 2011 study found that NFB reduced anxiety related symptoms (Moradi et al., 
2011).

• A 2010 study found that NFB was approximately as effective as medication in 
treating anxiety and more effective in women with anxiety (Bhat, 2010).



Conclusion

• NFB is efficacious and specific for treating ADHD

• Improvements in ADHD from NFB treatment can last up to 12-months post-treatment, 
and typically end immediately following end of treatment with medication

• NFB can be a first-line, non-pharmacological treatment for ADHD, which may be 
preferred or beneficial or some children (complex diagnosis with other BH/MH issues)

• NFB is efficacious at treating symptoms of anxiety

• NFB is not currently part of the clinician’s/doctor’s toolbox but could be and should be

• Insurance providers and clinicians need to be informed to increase adoption

• Key research and outcomes can help increase adoption

• Increased adoption will certainly support/help our youth

• During this time of COVID, we are facing unknown BH/MH outcomes, and having more 
treatments and supports—beyond medication and therapy—is needed. 



Thank You
www.brainfutures.org

QUESTIONS


