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Building Foundations for Well-Being by Strengthening Brain Fitness:
Prevention and Early Intervention of Mental Health and Substance Abuse Problems
By Bruce Wexler, MD and Karen Alexander, MPA

Problem and a Solution. With a persistent national achievement gap;' adverse childhood experiences
mental health disorder each year;" and a staggering 52% national rise in adolescent major depressive
episodes from 2005 to 2017,” more states and school districts are recognizing the need for a holistic
approach in addressing the connections between ACEs, academic achievement, mental health and
lifelong well-being. Research has established that ACEs compromise development of executive
cognitive functions and associated self-regulation skills, and that the limitations in these specific skills
are in turn associated with poor academic outcomes, failure to graduate from high school, mental
health problems, unemployment, and incarcerations."*i Fortunately, there are proven, scalable,
school-based interventions to strengthen executive function and self-regulation skills, thereby
reducing the lifelong consequences of ACEs. These skills prime children’s brains for learning and
make it possible for them to better focus and effectively control their behaviors, and at the same time
they can dramatically improve academic outcomes. The increased cognitive skills and academic
learning together build a stronger foundation for lifelong well-being and positive contributions to
society, the workplace, and community.

Executive Function and Brain Fitness—Evidenced-based Primary Prevention and Early
Interventions for Improving Academics and Mental Health. Intervening early to improve children’s
abilities to succeed in school, improve self-awareness and self-control, and develop positive
relationships with their peers is an important and actionable way to help protect vulnerable students
from developing mental health issues in the future. Moreover, executive function is compromised in
many psychiatric disorders™**ixi and compromised executive function can limit a person'’s ability to
effectively participate in treatment programs for these disorders.**ixii Therefore, strengthening
children’s executive function skills is both a primary prevention and an early intervention and should
be considered as a necessary part of the continuum of mental health interventions in schools.

Taking a Holistic View to Support Well Being. Well-being depends on opportunities to learn, to
work, to live without excessive stress, and to maintain body, brain, and mental health. Each of these
vital elements of well-being profoundly affects the others. With this holistic view have come efforts to
move "upstream” in identifying factors that promote or compromise health in any of the above areas.
(See https://wellbeingtrust.org; https://www.nationalalliancehealth.org/home.) These efforts are
urgent. For adults, as well as students, well-being affects attendance, productivity, new skill learning
and the ability to adjust to change at work and/or school. Accordingly, 85% of large employers have
wellness programs for employees. " Unfortunately, over 60% of employees are dissatisfied with these
programs.** In the last decade, drugs, alcohol, and depression have led to over 1 million deaths and
have compromised many more lives. Related financial and emotional costs are significant—including
the loss of productive human capital, the impact on families, and the associated health care expenses.
Important efforts to address these problems more comprehensively have begun, including, for
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examples, housing for the homeless, special treatment programs for those exposed to trauma, better
integration of mental health with primary medical care, social media campaigns for teens, and
advocacy for parity in coverage and reimbursement for mental health problems. However,
development of individual executive cognitive function skills essential for the desired well-being
outcomes, and for effective participation in many of the community-based programs developed to
promote well-being, has yet to receive appropriate attention. This is especially true for effective and
proven school-based, executive-function-promoting programs. These programs are neuroscience-
informed, often technology-enabled, evidence-based and scalable interventions that promote
development of executive cognitive function, and they are available today. (See
https://www.brainfutures.org/wp-content/uploads/2020/02/Youth-Issue-Brief-November-2019.pdf.)
Moreover, they have been shown to have particularly large effects in children who are raised in poverty
with associated adverse childhood experiences.

How Brain Fitness Interventions Differ from Mental Health Treatments. Unlike mental health
treatments, which require a diagnosis and usually involve targeted 1:1 therapy provided by a clinician,
brain fitness and executive function interventions that strengthen critical executive function skills are a
preventative tool that can be effectively delivered to all students in a classroom. Research shows that
while those students with the greatest deficits benefit most from the interventions, students at all levels
show benefits, and class-wide participation prevents those with greater deficits from feeling
stigmatized.™ This is important because typically school-administered mental health screening is
limited to a very small percentage of children, triggered only after symptoms have developed to
disruptive levels; and even then treatment is too often not available. Furthermore, class-wide
application makes it unnecessary to first administer costly assessments to select students for
intervention, and also provides preventive intervention for children with compromised function that
does not meet diagnostic thresholds (e.g., attention problem without a clinical diagnosis of ADHD, or
poor self-control). Evidence-based interventions that improve attention or self-control make it less
likely that children with “pre-diagnostic dysfunctions” in these areas will go on to develop clinical
disorders requiring mental health treatments.

What Executive Function is and Why it Matters. Executive function (EF) is a set of cognitive skills
supported largely by the prefrontal cortex (PFC), and includes: working memory (needed for
managing and integrating information), inhibitory control (used to control thoughts, emotions, and
behaviors), and cognitive flexibility (allowing the shift from one mind state or task to another).* The
PFC brain networks also facilitate the integrated brain functions that give rise to higher-order skills
including reasoning, problem solving, innovation, fluidity of ideas/solutions, and planning.* Executive
function is crucial to learning, planning, reasoning, problem-solving, goal-directed action, and self-
motivation.* Research has shown that these functions help prime children’s brains for learning and
contribute to their success in school.

Executive function skills also have affective as well as cognitive impacts; and they help strengthen
social and emotional learning (SEL) skills. EF capacities enable the prefrontal cortex to play a
regulating role when a student is faced with an emotional trigger and/or when a student needs to
discern the appropriate response in a given context. * Additionally, cognitive flexibility allows
students to have empathy for another's perspective and/or acknowledge their part in a conflict.
Research underscores that students’ capacity for self-regulation, emotion management, and empathic
positive relations is as critical as subject content instruction to academic performance. EF skills are
foundational to both academic achievement and prosocial behaviors, and they are better predictors of
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long-term school success than are early academic markers or 1Q; whereas low EF skills predict not only
compromised academic outcomes, but also less successful and healthy life trajectories.*

Decades of research have identified processes through which ACEs compromise development of
executive function and the brain systems that support them. ™ These effects on neural development
are evident in studies of brain electrical activity in infants as young as 9 months of age. These adverse
early effects on brain development are then exacerbated by a host of factors associated with poverty
that further limit opportunities for cognitive stimulation needed to develop executive function, and that
create stress-related physiological changes that actively compromise brain and cognitive
development. i

The functional consequences are all too well documented. Children with weaker executive function
skills engage less effectively with classroom learning activities™ and have lower reading and math
achievement in elementary school Xxxxedxaiixxii A stydy of 2,000 children found that those with low
executive function between ages 6 to 12 were more likely to repeat a grade, received more
disciplinary actions in school, and were eight times more likely to drop out of high school than those
without executive function deficits. >V A study of 430 children found that their attention span-
persistence (a component of self-regulation) at age 4 significantly predicted math and reading
achievement at age 21 and also significantly predicted the odds of completing college by age 25—
even after controlling for achievement levels at age 7, adopted status, child vocabulary skills, gender,
and maternal education level " Low executive function in childhood is associated with many other
negative life outcomes, including substance use, sexual risk-taking, physical illnesses (including
obesity, diabetes, accidental injury), violence and criminality. > |n [ongitudinal studies following
as many as 1,000 children from ages 3-5 until they were 32 years old, 36 children with poor self-control
at ages 3 and 5 exhibited impulsive aggression, hyperactivity, lack of persistence, inattention and
impulsivity at ages 5, 7, 9, and 11 years. As teenagers, they were more likely to drop out of school, use
drugs and become parents. By adulthood, they had higher rates of substance abuse and sexually
transmitted infections, lower income and savings, higher unemployment and incarceration rates and a
range of other health problems. i These outcomes are the antithesis of well-being at the individual
and community level.

Executive Function and Mental Health. Most serious mental ilinesses and many moderate mental
health conditions are associated with or have decreased executive function:

¢ Cognitive dysfunction is a recognized feature of mood disorders, including major depressive
disorder and bipolar disorder.

e Executive dysfunction is present in 25-40% of older adults with major depression®*" and

e Bipolar disorder, at the group level, is associated with significant but modest cognitive deficits,
including executive dysfunction XV

¢ Relative to healthy controls, patients with schizophrenia have deficits on all aspects of
executive functions.XV These cognitive deficits limit their education and work outcomes even
when they receive medications that reduces other clinical symptoms.

e More generally, self-control has a large positive correlation with measures of mental health,
and evidence-based brain fitness programs can yield positive effects on problematic behaviors
including rumination, intrusive thoughts, and emotional over arousal X

e Low executive cognitive skills limit effective participation in treatment for mental illness "
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Accordingly, strengthening children’s executive function skills and building up cognitive reserve can
serve as a means of preventing future mental iliness and improving treatment outcomes in those who
do develop a mental iliness.

Elementary School is the Time to Intervene for Robust Effects. Early childhood and the primary
school years are key developmental periods for creating foundational brain circuitry, and the
associated higher-order executive functions that are critical for students’ mental, cognitive and physical
health, and functional life outcomes. Evidence-based executive function skills programs, such as

cognition-training games and mindfulness interventions yield impressive results for children’s
academic and behavioral outcomes. For example:

A mindfulness intervention for elementary school students produced a 20% increase in self-
reported well-being and a 24% decrease in aggressive behaviors, as assessed by classmates.*
The students also achieved an average 15% increase in end-of-year math grades.

Another mindfulness program used by 15-5% grade students resulted in a 60% decrease in
behavioral issues and a 43% decrease in teacher stress. Those students also achieved 28%
higher grades in reading, math, and science.

For children with ADHD, one cognitive training program positively impacted brain function' ',
improved executive function dysfunctions that define the disorder, and decreased clinical
symptoms to a similar extent as do medications in about 50% of children with or at high risk for
ADHD."i Students using that program at a high-poverty urban elementary school improved
executive cognitive functions and achieved four times greater math proficiency and three
times greater reading proficiency on state standardized tests when compared with those
students who did not receive the training."v

Conclusions

1.

Nearly 50% of children in the United States suffer ACEs, often related to poverty, that
compromise development of executive cognitive functions and related brain systems.
Children with poor EF are more likely to fail and dropout of school, abuse substances as
adolescents and young adults, and be unemployed or incarcerated as young adults.

Poor executive function is a prominent aspect of many psychiatric illnesses including ADHD,
depression, schizophrenia and substance abuse. In addition to being the source of clinical
symptoms, poor executive function limits patient ability to make effective use of treatment.
Executive function and associated brain systems develop strongly during elementary school
years, and schools constitute a national infrastructure for early intervention to improve EF and
partially mitigate the effects of ACEs and poverty on mental health and well-being.

Executive function bolster academic and SEL competencies, predicting school and life success.
Multiple web-based and technology-enabled interventions to improve executive function and
related behavioral and functional life outcomes have now met high evidentiary standards of
effectiveness in school settings. These programs constitute primary prevention and early
intervention programs to decrease the incidence, severity, and life-long personal and social
costs of ACEs and low executive function.

Current school-based mental health and substance abuse interventions are not able to provide
broad and early enough support to address the number of children affected by ACEs and
poverty. These urgent problems can be addressed with low-cost, broad-scale, often
technology-enabled, and neuroscience-informed preventive and early interventions programs.
Without early and broad interventions, the mental health system will remain unable to address
large numbers of individuals with mental health problems and associated consequences.
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