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INTRODUCTION: THE PROBLEM
Background
This proposal addresses the most critical problems of the rapidly aging global society, and, as
the country with the highest percentage of elders aged 65 years and older in the world, are of
particular concern for Japan [see the nation-by-nation ranking of the percentage of population
aged 65 years and older by the Population Reference Bureau (PRB),
https://www.prb.org/countries-with-the-oldest-populations/ – the PRB statistics for Japan are
based on a rounded total population of 126,180,000, as reported in The World Population
Prospects 2019 (United Nations Population Division, 2019) and in the 2019 World
Population Data Sheet (Kaneda, Greenbaum, & Patierno, 2019) – more current statistics
compiled by Worldometer report the total population of Japan at 126,566,456 as of 5 April
2020 (https://www.worldometers.info/world-population/japan-population/)].
In their World Population Ageing 2013 report, the United Nations (UN) recorded an increase
in the overall global population aged 60 years and older from 9.2% of the total global
population in 1990 to 11.7% in 2013, and, at that escalating rate of growth, the percentage of
the overall global population aged 60 years and older is expected to nearly double, reaching
21.1% of the total global population by the year 2050 (UN, 2013) – a percentage of the total
population already exceeded in 2019 by Japan, with its population of people aged 65 years
and older reported by PRB at 28.2% of its total population. These figures translate into a
massive impact on society with a global population aged 60 years and older more than
doubling from 841 million people in 2013 to over 2 billion in 2050 (UN, 2013). The UN
2013 report also projected a continual increase of the eldest of the elders (those aged 80 years
and older) from 14% of those aged 65 years and older in 2013 to 19% in 2050, which would
result in a global population of 392 million people aged 80 years and older – with Japan alone
in 2019 already totaling a population of approximately 12,098,138 between 75 to 84 years of
age and approximately 5,693,241 aged 85 years and older as reported by the PRB, for a total
population of approximately 17,791,379 seventy-five years of age and older. In their 2017
follow-up report (UN, 2017), the UN reveals that the global population of those 60 years of
age and older had reached 962 million in 2017, more than twice the figure of 382 million
recorded in 1980, with Japan leading the world at 33% of its total population aged 60 years
and older in 2017. By 2050, the global population of those aged 60 years and older is
projected to more than double again, reaching nearly 2.1 billion. More concerning is the even
faster rise of the population aged 80 years and older, with the UN 2017 report projecting a
more than threefold increase in this population, from 137 million in 2017 to 425 million in
2050.
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The massive impact of our rapidly aging society, with the disproportionate health needs and
daily support requirements for basic living unique to the elder population, compounded here
in Japan by a low national birth rate and an ever-shrinking percentage of able-bodied workers
and tax-paying wage earners, is manifested in the extreme pressure on national and
community social and economic resources and the societal infrastructure to care for and
support the burgeoning elder population and to maintain both a healthy GNI/GDP (Gross
National Income/Gross Domestic Product) and a viable society (see Japan Data, 2018 and
2019; Walia, 2019; The Japan Times, 2018; Bain, 2019; Tsuya, n.d.; Sobel, 2017).
The International Monetary Fund (IMF) forecasts that by 2025 Japan’s dependency ratio
(defined as the number of aged dependents per worker) will be the highest in the world at
approximately 75%, with consequent labor shortages and a shrinking annual GDP (Bain,
2019). “Aggravating the growing labor force shortage are the rising expenses associated with
aging, like caregiving needs for the ill and the fact that older people will require extra
medication and hospitalization” (Walia, 2019), whereby there is an urgent need for
innovative health and well-being programs “that will aim at increasing the nation’s
productivity”(Walia, 2019), contributing to the labor force supply by enabling more elderly
people to become capable of and encouraged to play active roles in the labor force. “Healthier
individuals are better able to work longer and with more energy, which suggests that
protecting older individuals’ health will intensify their productivity and labor force
participation. In addition to savings in healthcare costs, effective health promotion programs
will therefore lead to gains in productive labor hours and output. A healthy population will
also lead to higher savings rates, lower medical expenses, and increased foreign direct
investment” (Walia, 2019).
Cognitive decline and dementia: A major cause of elder disability
One of the single largest contributors to impaired health and disability among elders is
dementia and other aging-related cognitive decline, Japan having the highest dementia
prevalence amongst the OECD (Organisation for Economic Co-operation and Development)
countries at 2.3% of the population in 2017, projected to reach 3.8% by 2037 (Fukawa,
2018). The Alzheimer’s Association (n.d.) reports 4.6 million people living with dementia in
Japan, consistent with the estimate of 4.7 million by Nakabe, Sasaki, Uematsu, Kunisawa et
al. (2019), the latter projecting the number of people living with dementia in Japan to reach 7
million by the year 2025. Dementia accounts for a large proportion of Japan’s elder
healthcare cost, the costs related to dementia alone reaching ¥14.5 trillion for the year 2014
(The Japan Times, 2015; Sado, Ninomiya, Shikimoto, Ikeda, et al., 2018).
Dementia as well as other cognitive impairment and other mental disorders have a high
incidence of comorbidity (that is, other medical conditions and physical impairment often
accompany mental disorder, especially dementia and the onset of cognitive decline in elders –
see Kazawa & Iwamoto et al., 2017; Nelis et al., 2019; Formiga et al., 2007; Poblador-Plou et
al., 2014; Bunn et al., 2014; Callahan & Schubert, 2014; Magaki et al., 2014; Shimada,
Makizako, Doi, Tsutsumimoto, et al., 2016). “The complexity of comorbidities [in dementia]
calls for a patient-centered approach for care” (Callahan & Schubert, 2014 – insertion in
brackets added). “Dementia is characterized by the impairment of memory and learning and
at least one other cognitive domain . . . representing a highly severe functional deterioration
that interferes with the patient’s daily functional abilities and independence. Dementia is not
simply a disease; it is a syndrome caused by different etiologies and it has a substantial
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medical and social impact. . . individuals afflicted with dementia show a high utilization of
health services and represent a significant fraction of the healthcare costs attributed to the
elderly population . . . dementia currently constitutes the main cause of dependence in the
elderly population . . . (Poblador-Plou et al., 2014, p. 1 – emphases added). “Approximately
15% of the world’s population is estimated to have some form of disability. This rate is
increasing due to an expanding aging population and increases in the prevalence of chronic
health conditions such as dementia. Cognitive impairment is one factor that can be associated
with disability in older adults” (Shimada, Makizako, Doi, Tsutsumimoto, et al., 2016, p. 1).
“In summary, the results of this prospective cohort study indicate that cognitive impairment
has a strong impact on the risk of developing disability. In particular, community-dwelling
older adults with combined MCI [mild cognitive impairment] and GCI [general cognitive
impairment] have an increased risk of disability incidence” (Shimada, Makizako, Doi,
Tsutsumimoto, et al., 2016, p. 9 – insertions in brackets added). “The societal costs of
dementia in Japan in 2014 were estimated at JPY 14.5 trillion . . . Of these, the costs for
healthcare, long-term care, and informal care are JPY 1.91 trillion, JPY 6.44 trillion, and JPY
6.16 trillion, respectively. . . The total costs would reach JPY 24.3 trillion by 2060, which is
1.6 times higher than in 2014” (Sado, Ninomiya, Shikimoto, Ikeda, et al., 2018).

THE SOLUTION: COMMUNITY WELL-BEING CENTERS
Background
A meta-analysis of research results has determined that cognitive training and mental
stimulation yields the following benefits for healthy older adults: 1) improvement in
performance of cognitive tasks; 2) the transfer of improvements from cognitive training to
untrained tasks, untrained domains, and, most critically for the elder population, everyday
functioning; 3) up to six months duration of the positive effects of a course of cognitive
training; and 4) generally greater subjective and cognitive outcomes from socially interactive
group cognitive training as opposed to single-person task settings (Kelly et al., 2014). The
latter a most critical point, as a new direction in the field of cognitive rehabilitation has
focused on applying the research that has revealed that social interaction in conjunction with
learning as the essential medium for cognitive development and the renewal of selfdependence and productive behavior, especially, as will be discussed, in the elder population
and in dementia.
This new direction is the result of a synthesis of the findings of new studies and real-world
feedback across different disciplines, fields and intervention/care settings from such areas as
cognitive and physical rehabilitation, social neuroscience, human evolution,
paleoanthropology, cognitive archaeology/neuroanthropology, cognitive psychology, social
psychology, neuropsychology, developmental psychology, clinical psychology, positive
psychology, and geriatrics, to hermeneutics and phenomenology and the culture change and
new foci of eldercare and dementia care that has emerged from the great success of personcentered care initiatives.
The synthesis of these findings and real-world feedback has been constructed into a
rigorously tight, comprehensive, breakthrough explanatory model of the antecedents of
human behavior that delineates the human macroneurophysiological mechanics of response
to socioenvironmental stimuli that mitigate cognition and behavior either positively or
negatively, providing a critical, broad understanding of mental health through which
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cognitive development and behavioral outcomes may be positively adjusted to foster wellbeing, promote physical health, both prevent and recover from cognitive and behavioral
disorder, and enable a productive life well into advanced age. The application of this highly
vetted model is manifested in the innovative, leading-edge, neuroscience-informed modality
of Cognitive Neuroeducation (CNE).
With dementia and attendant comorbidities and general cognitive decline the most prevalent
incapacitating conditions among the increasing elder population, this proposal addresses 1)
what Walia (2019) describes as the urgent need for innovative health and well-being
programs “that will aim at increasing the nation’s productivity,” and, 2) the critical need of a
patient-centered approach in response to the complexity of comorbidities in dementia
(Callahan & Schubert, 2014) through the development of a pilot community-oriented and
community-sponsored, person-centered well-being center based on CNE for the prevention
and remediation of and recovery from cognitive and behavioral disorder, with a special focus
on dementia and aging-related cognitive decline.
A critical component of the center is an innovative fluidly integrated state-of-the-art e-AHA
system (electronic active and healthy aging system) augmenting and supporting the CNE
cognitive and physical training in fine-tuning virtual-reality exercises to each individual’s
base cognitive and physical functional level and the real-time monitoring of each individual’s
health and progress in the training sessions. The e-AHA system facilitates training
administration and streamlines operation in systematizing and personalizing cognitive and
physical training through tailored, graduated sessions in accordance with each individual’s
cognitive and physical responsiveness through on-going monitoring and recording of each
individual’s performance in each training session, maintaining a progress chart and basic
functional profile for each individual. The e-AHA system is presented in an engaging, fun
game format to foster active, motivated participation, the encouragement of continuing
progress, and social orientation in teamwork, cooperation and partner interdependence in
gameplay.
Understanding well-being
To understand the rationale of a well-being center, it is critical to first understand the
meaning of ‘well-being.’ The term ‘well-being’ is commonly used very loosely, such that
many people and many different institutions define well-being differently. Webster’s
unabridged Third New International Dictionary of the English language defines well-being as
“the state or condition of being well” which is further clarified as “a condition characterized
by happiness, health, or prosperity;” while a classic psychological definition of well-being is
proposed to consist of a combination of 1) self-acceptance, 2) positive relationships with
others, 3) environmental mastery (critical evaluation of opportunities and avoidance of
inappropriate, disruptive or detrimental situations), 4) autonomy (self-dependence and a
realistic appraisal of one’s skills and abilities in forming one’s personal goals), 5) a feeling of
purpose and meaning in life, and 6) personal growth and development (self-actualization)
[Ryff, 1989; Seifert, 2005], whereby psychological well-being is attained in a balance
between self-restraint and the fulfillment of basic needs and realistic, positive goals through
challenging and rewarding life events.
In their 2014 study, Ryff, Love, Miyamoto et al., concluded that “positive and negative
emotions are construed in notably distinct ways in Japan and the U.S. Not surprisingly, such
differences shape the goals and practices of clinicians seeking to promote optimal
functioning.” The authors state that the larger message emerging from their study as a whole
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is that “cultural contexts shape ideal formulations of human well-being as well as the
practices designed to promote them” (Ryff, Love, Miyamoto et al., 2014, p. 2 – emphases
added). While it is abundantly clear that cultural priorities and frames of reference shape
conceptions of what defines ‘well-being’ and how it may be achieved, it should be equally
clear that even within a particular cultural orientation, each individual’s unique personality
and life experience uniquely define the priorities that constitute a personal concept of ‘wellbeing.’ Well-being, then, must be understood as a highly personal construction of what
defines a certain satisfaction in life that extends far beyond the boundaries of simplistic
definitions of ‘happiness,’ ‘health,’ or ‘prosperity,’ as all of these qualities are entirely
relative, taking on different meanings in the context of the unique personality and life
experience of each individual. A situation where one individual finds security and
‘contentment,’ another may find as an intolerably repressive and suffocating, barren
existence.
From the above, we can clearly recognize that ‘well-being’ is a purely personal concept, a
relative construction defined by each individual in accordance with their situation, personality
and life experience. There is no universal definition of ‘well-being,’ it is simply a condition
in which one feels a sense of continual growth and progression, and a pervading satisfaction
and a basic harmony within one’s life. Health and physical vitality are certainly important
components of well-being, but, like everything else in life, one’s individual perception of
what constitutes good health and physical vitality is relative, dependent on one’s life history
and particular stage in the life cycle – at 21 years of age what an individual may consider
good health and vitality relative to themselves would generally be quite different from what
that same individual would consider good health and vitality relative to themselves at 75
years of age. In fostering the well-being of an individual, a well-being center recognizes that
1) every individual is a unique personality with a unique set of needs; 2) an elder person is no
less an unique individual than any other adult of whatever age, each with particular
knowledge, expertise and abilities, and, regardless of any disability, has their own unique set
of needs, emotionally, physically, intellectually, and spiritually; and 3) every adult, regardless
of age or disability, has the fundamental right to satisfy their needs and maintain her/his
individuality with dignity and respect.
The conception of the well-being center that we propose herein, adopting a person-centered
approach through the CNE program curriculum of health-oriented, balanced, socially
engaging physical, cognitive and behavioral training, is designed to meet the needs of
individuals to foster their well-being in a group dynamic, by which the CNE program
participants are each enabled to develop deep, meaningful connections with others; discover
their hidden abilities and their very own unique core of being; restore cognitive functioning
and expand cognitive potential; and refine their cognitive constructs in a more positive,
personal, harmonious orientation to life that supports self-actualizing behavior and a healthier
vitality toward self-dependence and a productive role in society.

THE RATIONALE OF COGNITIVE NEUROEDUCATION (CNE)
Background
As Joseph Rauch, on the mental health blog Talkspace states: “There are so, so many types of
psychotherapy” (https://www.talkspace.com/blog/different-types-therapy-psychotherapybest/). It has been variously suggested that there are anywhere from:
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1) at least 365 different methods of psychotherapy
(http://sergeginger.net/resources/The+evolution+of+Psychoterapy+in+Europe.pdf);
2) more than 400 different types of psychotherapies
(https://www.psychologytoday.com/us/therapy-types/integrative-therapy);
3) hundreds of psychotherapy models and schools of thought and over a thousand different
named psychotherapies (https://koan-psy.com/cbt-vs-psychodynamic-psychotherapy/); to
4) over a thousand different psychotherapy techniques
(https://en.wikipedia.org/wiki/Psychotherapy).
So, if one or another actually works, why are there so many different psychotherapies and/or
models, schools or techniques thereof? The answer is simple, just as in psychiatric treatments
based on antipsychotics or other psychotropic drugs, psychotherapeutic regimens target the
alleviation of a presented symptomology that falls within a particular diagnostic criterion,
with some therapeutic orientations and techniques believed to be more effective than others
in the remediation of a certain symptom or a certain set of symptoms or suspected causes
thereof. Whichever course of treatment – whether through psychopharmacology or through
psychotherapy – a prescribed intervention is absolutely critical in remediating
symptomology, especially symptomology resulting in behavior that can be seriously injurious
to either the symptomatic individual her/himself or any third party caught in the trajectory of
such dangerous behavior. Before any real progress toward recovery from mental disorder can
take place, symptoms must first be stabilized.
It must be equally understood that the alleviation or stabilization of symptoms, while a
necessary first step, does not, in itself, result in well-being, as well-being, as we have
dissected it, is highly personal and relative, representing a holistic phenomenon whereby a
number of different needs both uniquely defined and uniquely important to each individual
must be realized to achieve an overall balance in life that gives satisfaction, harmony,
motivation, purpose and meaning to one’s sense of self. Only through a person-centered,
holistic approach can well-being be achieved.
In alleviating symptoms through psychopharmacology or psychotherapeutic treatment,
behavior can most certainly be trained and conditioned to respond in what on the surface may
appear to be a socially accepted manner; however, it is the very fundamental underpinnings
of human relationships – such as a correct and perceptive understanding of the intentions,
feelings and behavior of another person; a real appreciation of the concepts and implicit
values of the rules of conduct that govern social situations; and the acquisition of the
spontaneous ability to generate an empathetic and appropriate response that facilitates the
formation and maintenance of real bonding between one human being and another – that are
the faculties that define us as human and as unique personalities, and it is these very basic
faculties that evidence implies are not effectively addressed by standard intervention
approaches beyond simple mimicking and what are basically superficial adaptations (Hogarty
& Flescher, 1999; Penn et al., 1997; Corrigan & Penn, 2001; Pinkham et al., 2003).
Behavioral symptoms, which certainly can be debilitating, are, in reality, rather arbitrary
personality-generated manifestations of unmet psychological needs, which differ from
individual to individual and largely crossover from one so-called ‘diagnostic’ category to
another. Symptoms are not the real issue in behavioral problems, but simply the arbitrary
reaction to deeper disturbances of an individual’s well-being. Rather than focusing on the
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alleviation of symptoms, as in psychopharmacology and psychotherapy, CNE focuses on the
neurophysiological mechanisms that constitute the uniquely human social brain and the
holistic core of evolutionarily constructed action patterns that drive human behavior and the
personal equation that uniquely defines each individual.
Cognition, behavior, the role of learning, the uniquely human social brain, and CNE
Taking a holistic view, CNE addresses the very properties and the mechanisms thereof that
both make us human and make each of us unique. These properties and the mechanisms by
which they are generated are defined as cognition. Cognition consists of associations of data
encoded in the constant instantaneously changing patterns of encephalic neuronal
interconnectivity. In simple terms, cognition constitutes one’s unique pattern of thinking and
one’s manner of understanding and interpretation of stimuli (impressions) from one’s
environment, directing one’s actions in response to environmental stimuli from situation to
situation as perceived by the individual. Cognition, then, is the process and condition of a
‘knowing’ or ‘understanding’ formed from the cumulative constructions of ideas, outlooks
and conceptual orientations acquired through both incidental as well as formalized learning
constituting the totality of life’s experiences by which each individual uniquely interprets and
assigns meaning to her or his environment in organizing interaction therewith. Since
cognition consists of an individual’s distinctive patterns of thinking, and distinctive responses
to environmental stimuli (i.e., behavioral orientation), cognition is in fact, behavior, which is
molded (i.e., learned) from life’s experiences (Robinson, 2015; Cacioppo & Berntson, 1992;
Cacioppo & Amaral et al., 2007; Cacioppo & Decety, 2011; Cacioppo, Berntson, & Decety,
2010; Cozolino, 2006; Lieberman, 2013).
Through the process of evolution, by which the human brain developed as a social brain,
whereby all learning and behavior is constructed within the ongoing mechanism of
socialization and all experience is internalized in a social context, behavior is a product of,
and response to, social integration or lack thereof – as socialization is defined as the
internalization of experience (the interpretation and registration of information; i.e., the
process of learning) shaped through the social milieu and its prevailing dictates as a function
of the biological predisposition forged from the evolutionary process of the formation of the
social brain of the anatomically modern human (Homo sapiens sapiens).
Though many taxa (i.e., kinds of animals) are behaviorally oriented toward a community or
social structure, with biologically hardwired, preprogramed role-specific differentiation, such
as in ant and bee colonies, or by a general rudimentary cognitive tendency toward forming
simple social groups, such as by chimpanzees and gorillas – some animals even eliciting such
behaviors that appear as love, devotion, sympathy and even altruism – only humankind can
be definitively understood as having evolved a taxonomically unique social brain inherently
biologically encoded in the self-construction of the cognitive configuration and interpretation
of self, individual experience and theory of mind (the ability to attribute mental states —
beliefs, intents, desires, emotions, knowledge, etc. – to oneself and to others) within the
framework of intricately defined social roles and the construction of complex, intertwined
layers of social organization (Robinson, 2015; Cacioppo & Berntson, 1992; Cacioppo &
Amaral et al., 2007; Cacioppo & Decety, 2011; Cacioppo, Berntson, & Decety, 2010;
Cozolino, 2006; Lieberman, 2013; Adolphs, 2009; Bhanji & Delgado, 2014; Blakemore,
2008 and 2010; Brüne, Ribbert, & Schiefenhövel, 2003; U. Frith & Frith, 2010; Grossman &
Johnson, 2007; Insel & Fernald, 2004; Kennedy & Adolphs, 2012; Saxe, 2006).
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With the exception of tissue degradation from organic pathology or physical injury, all
acquired psychological problems; i.e., all acquired cognitive and behavioral problems, may
then be said to be social integration problems – and since socialization and human behavior
are learned and not prewired, all acquired cognitive and behavioral problems, are, in effect,
learning problems. The emphasis then on both the prevention of and recovery from cognitive
and behavioral disorder must be on learning by broadly exercising cognitive processes and
stimulating the neuroplasticity of the brain, not only to optimize deep, enduring learning
outcomes, but also to effect positive, self-actualizing social integration. CNE achieves such
outcomes through an enriched environment emphasizing 1) engrossing curriculum content; 2)
a dialogic foundation of critical, sensitive, and constructive feedback and interpersonal
bonding within a highly cohesive group dynamic; and 3) a person-centered paradigm
facilitating the unique voice of the individual.
Recovery from cognitive and behavioral disorder requires more intensive positive stimulation
than in normative learning in order to trigger a stronger neurophysiological response to
rebuild stagnant cognitive neurocircuitry and/or rewire cognitive connections from negative
(i.e., maladaptive or distorted) cognitive constructs to positive cognitive constructs, and,
therefore, to override and transform negative behavioral patterns set through the previous
negative experience. The design, content and application of such a more intensive positive
stimulation or positive learning environment, is referred to as the ‘enriched environment.’
Our brains are wired in networks of interconnected neurons (nerve cells). It is precisely the
patterns of neuronal interconnections in the brain which constitute thoughts, perceptions, the
recognition of particular objects of our environment; the identification of different people and
their meaning in our life; the construction of self-identity; etc., by which we understand the
world we live in. This cumulative understanding through experience is defined as cognition.
An assemblage of associations by which we form a distinct configuration of meaning is
referred to as a ‘cognitive construct.’ The totality of all the intricate, dynamic, ever-changing
interactions between all the innumerable cognitive constructs that we formulate throughout
our lives is referred to as each individual’s own unique ‘cognitive schema,’ from which each
individual’s unique personality and set of behavioral characteristics arise.
Neuroplasticity, the neurophysiological process of learning, consists of the constant rewiring
of neuronal interconnections in the brain in response to environmental stimuli. Learning,
then, is the continuous mediator of behavior throughout life, but, dependent on environment,
can either facilitate a fluid engagement of life, or deter it (Alwis & Rajan, 2014; Kleim &
Jones, 2008; Kleim, 2011; Taubert, Villringer, & Ragert, 2012; Kandel, 2001; Markham &
Greenough, 2004; McGaugh, 2000; Bliss & Collingridge, 1993; Bliss & Lomo, 1973; Hebb,
1949; Rioult-Pedotti, Friedman, & Donoghue, 2000). One’s environment influences how one
understands all phenomena – relationships, society, and the broad concepts of human
experience itself – and, in all perceptions of experience, as a certain understanding may be
reached, there may also be misunderstanding, and where a certain interpretation may be
grasped, there may also be misinterpretation. In the accumulation of knowledge and
understanding in the unfolding of life’s experiences, there is also the specter of distortion and
the compilation of a faulty and destructive database that may form a deleterious cognitive
schema, i.e., a cognitive schema corrosive to our evolutionarily defined core human behavior
that presents in some form of cognitive and behavioral disorder.
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Our evolutionarily defined core human behavior is manifested through which we refer to
herein as pseudo-fixed action patterns. The term ‘fixed action patterns’ is used in ethology to
refer to the phenomenon first identified by Konrad Lorenz (1970, pp. 316-350) as the
automated responses of nonhuman animals to particular stimuli inherent to an animal’s
habitat. In defining a range of human traits in distinction from fixed action patterns, the CNE
explanatory model has adopted the term ‘pseudo-fixed action patterns’ to refer to strong
behavioral dispositions that characterize quintessential human nature, that, rather than
hardwired as in nonhuman animals, are subject in humankind to mediation by genotype and
phenotype, and may even be entirely overridden by experience, stressing the flexibility of
human nature, its dependence on learned response (i.e., socialization) and, consequently, its
susceptibility to environmental influence. These pseudo-fixed action patterns constitute the
core behavioral tendencies that uniquely define us as human.
Insufficiently equipped to compete with other animal taxa for survival on an individual basis,
early protohumans evolved to rely on the competitive edge of core patterns of cooperative
behavior in groups. By cooperative behavior facilitated by language, which lead to both
higher-order reasoning and greater tool-making flexibility to manipulate their environment,
humans were able to out-strategize, out-plan, out-maneuver, and simply out-think their
taxonomic rivals for survival. Humans organized in groups such as bands or tribes also
competed against each other – group against group – in a particular habitat or region, so that
social cohesiveness as well as role and skill diversification and skill expertise within a group
leading to more specialized supportive social structures became the keys to group survival
that pushed evolutionary determinants toward the human tendency for more sophisticated,
intricate and complex social organization.
So-called ‘morality’ evolved as a condition of group survivability. Such so-called human
‘virtues’ as courage, love, compassion, forgiveness, charity, mercy, consideration, honesty,
honor, selflessness, steadfastness, loyalty, self-sacrifice, etc., that though became instituted in
codes of behavior in the formulation of social order and sacred ideals of religious conviction,
stem from natural tendencies embedded within the pseudo-fixed action patterns and
cognitive constructions of the uniquely human social brain that are designed to solidify group
cohesiveness and effectiveness in maximization of the competitiveness of a group. The
greater these qualities among its members the stronger the group; conversely, the degree to
which they are lacking among the members of a group (be it a mating pair, a family, a band,
etc.), the less a group is able to work together effectively and benefit from the
interrelationships of its members.
For basic human survival:
1) learning became the central operating principle of the uniquely human social brain;
2) curiosity or inquisitiveness in response to novelty became the driving force of learning;
3) logic and reason became the principal method of understanding;
4) and affective state (emotive response) became the mechanism mediating the balance
between understanding and action.
Affective (emotive) qualities constitute essential components of pseudo-fixed action patterns,
such as fear, anger, rage, hate, aggression and violence in the acute stress response (fight or
flight response) and love, compassion, empathy, concern, and selfless, protective loyalty in
the attachment/bonding response and the tend-and-befriend response, etc. While the
predisposition of affect is an innate biological determinant of human behavior, the individual
capacity for and/or particular nature of affective reaction is mediated by genotype and
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phenotype to the extent that each individual possesses a unique basic affective profile.
Individual affective reaction is highly malleable, and is learned or modified through
experience such that highly indoctrinated societies can skew mass behavioral tendencies.
The regulation of affect is pivotal to the formation and maintenance of social relationships.
Affect not only informs and directs reasoning, but may also block it, as even the pillars of
morality can become destructive once they become extremes, such that loving kindness taken
to mindless obsession can lead to both sexual depravity and lack of justice in failing to
properly punish wrongdoing and thereby insufficiently protecting the innocent, and, when
justice itself becomes overzealous, it can lead to unfair punishment and even to torture and
the murder of innocents. With this understanding, ‘emotional intelligence’ – the maintenance
of balance between emotion, rationality and morality – has been recognized as an integral
component of social integration in the fields of psychology and psychiatry (see, for example:
Mayer, Salovey, & Caruso, 2004; Mayer, Roberts, & Barsade, 2008; Mayer & Salovey, 1997;
Izard, Fine, Schultz, Mostow, Ackerman, & Youngstrom, 2001; Lopes, Brackett, Nezlek,
Schütz, Sellin, & Salovey, 2004; Keefer, Parker, & Saklofske, 2009; Lopes, Grewal, Kadis,
Gall, & Salovey, 2006; Lam & Kirby, 2002; Kiecolt-Glaser, McGuire, Robles, & Glaser,
2002; Emmerling, Shanwal, & Mandal, 2008; Di Fabio, 2015; Payne, 1986; Zeidner &
Matthews, 2016; Schutte, Malouff, Bobik, Coston, Greeson, Jedlicka, Rhodes, & Wendorf,
2001; Sánchez-Álvarez, Extremera, & Fernández-Berrocal, 2015).
Our human core behavior is primarily a function of cognition, which includes learning
ability; curiosity and inquisitiveness; logic, reason and rationality; affective reaction and
social orientation. The balance between emotion, rationality and morality is critical to wellbeing and a harmonious, healthy society, as is the balanced expression of all the properties of
our core human behavior as constructed within our uniquely human social brain through
pseudo-fixed action patterns, however; as a result of pathology, injury or deleterious
socioenvironmental conditions and circumstances, our core behavior is susceptible to
suppression and even distortion, leading to cognitive and behavioral disorder, loss of wellbeing, and, more seriously, impairment of independent functioning in the sustainment of the
instrumental activities of daily living (IADL) and even the most basic activities of daily
living (ADL). Through a person-centered, enriched environment, CNE fosters the renewal of
a balanced core behavior lost as a result of injury, pathology, or negative environmental
conditions.
“Since the initial discovery by Hebb (1947) that environmental enrichment (EE) was able to
confer improvements in cognitive behavior, EE has been investigated as a powerful form of
experience-dependent plasticity” (Alwis & Rajan 2014, p. 1). “. . . neural plasticity is the
mechanism by which the brain encodes experience and learns new behaviors. It is also the
mechanism by which the damaged brain relearns lost behavior in response to rehabilitation”
(Kleim & Jones 2008, p. S225).
The two quotes above refer to the process of recovery from cognitive and behavioral disorder
by relearning in an enriched environment – relearning occurring as an inherent mechanism of
neuroplasticity, by which all experience is encoded by the brain – whereby a significantly
enriched environment is required to raise the reduced capacity of neuroplasticity in organic
damage or to enable more powerful encoding of newer experiences in order to supersede
residual deleterious cognitive constructs acquired from previous negative socioenvironmental
factors.
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An enriched environment, is, by definition, a learning environment, as all experience is an
instance of learning about our environment, the situations it imposes, and how to react
thereto. But, in distinction from any incidental experience in the unfolding of everyday life,
an enriched environment is an environment designed to provide more stimulation, especially,
rewarding and encouraging stimulation, invoking more positive, engaged reaction than
random, incidental experience. An enriched environment is also, by design, a relearning
environment, either to relearn behavior lost through organic damage, or to relearn behaviors
conducive to social integration that became distorted through a previously negative
environment.
Over the last several decades, neuroscience research has begun to characterize the
adaptive capacity of the central nervous system (plasticity). The existing data
strongly suggest that neurons, among other brain cells, possess the remarkable ability
to alter their structure and function in response to a variety of external and internal
pressures, including behavioral training. We will go so far as to say that neural
plasticity is the mechanism by which the brain encodes experience and learns new
behaviors. It is also the mechanism by which the damaged brain relearns lost
behavior in response to rehabilitation. (Kleim & Jones, 2008, p. S225)
Following brain injury or disease there are widespread biochemical, anatomical and
physiological changes that result in what might be considered a new, very different
brain. This adapted brain is forced to reacquire behaviors lost as a result of the injury
or disease and relies on neural plasticity within the residual neural circuits. The same
fundamental neural and behavioral signals driving plasticity during learning in the
intact brain are engaged during relearning in the damaged/diseased brain. (Kleim,
2011, p. 521)
Environmental enrichment (EE) increases levels of novelty and complexity, inducing
enhanced sensory, cognitive and motor stimulation. Whilst environmental enrichment
is of course a relative term, dependent on the nature of control environmental
conditions, epidemiological studies suggest that EE has direct clinical relevance to a
range of neurological and psychiatric disorders. (Hannan, 2014, p. 13)

Because learning (i.e., neuroplasticity) actually changes brain structure in the constantly
changing patterns of neuronal interconnectivity, not only are changes occurring simply in
neuronal connectivity, but also in all the neurophysiological elements that support positive,
learning-related connectivity, such as synaptogenesis and dendritic arborization, gliogenesis,
volumetric increases (such as in increases in neuronal soma and nuclei size and glia, in
capillary dimensions and dendritic density, and in astrocytic proliferation, as well as in
posterior hippocampus enlargement and volume enlargement of motor and auditory areas and
their anatomical connections), with changes also noted in gene expression, protein synthesis,
and many other areas of brain anatomy and physiology (van Praag, Kempermann, & Gage,
2000, p. 191; Taubert, Villringer, & Ragert, 2012, p. 321; Maguire & Gadian et al., 2000;
Bengtsson & Nagy et al., 2005; Gaser & Schlaug, 2003a, and 2003b; Sluming & Barrick et
al., 2002; Muotri & Gage, 2006; Draganski & May, 2008, p. 140; Huttenlocher, 1990;
Aimone, Wiles, & Gage, 2006; Leuner, Gould, & Shors, 2006; J. A. Kleim, Kleim, &
Cramer, 2007; Markham & Greenough, 2004; Kleim & Lussnig et al., 1996; Hydén & Lange,
1983; Jin & Wang et al., 2005; McAllister, Lo, & Katz, 1995; Comery, Shah, & Greenough,
1995; Kolb, Buhrmann, McDonald, & Sutherland, 1994). These positive changes in brain
anatomy and physiology (brain reserve) yield positive changes in cognition (cognitive
reserve), and vice versa, constituting an intrinsically interlinked neuroprotective agency of
brain and cognitive reserve (BCR).
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‘Brain and cognitive reserve’ (BCR) refers here to the accumulated neuroprotective reserve and
capacity for functional compensation induced by the chronic enhancement of mental and physical
activity. BCR is thought to protect against, and compensate for, a range of different neurodegenerative
diseases, as well as other neurological and psychiatric disorders. (Nithianantharajah & Hannan, 2011,
p. 331)
Recent evidence suggests that the concept of BCR is not only relevant to brain aging,
neurodegenerative diseases and dementia, but also to other neurological and
psychiatric disorders. (Nithianantharajah & Hannan, 2009, p. 369)
Experimental evidence from the last two decades has clearly shown that learning
causes distinct physiological, molecular, and structural changes in the brain. (Taubert,
Villringer, & Ragert, 2012, p. 320, citing Kandel, 2001; Markham & Greenough,
2004; McGaugh, 2000)

Positive changes in the brain arising from positive structured learning have been
demonstrated to induce long-lasting physiological changes in the brain, by which the brain
heals itself, such that the buildup of brain and cognitive reserve (BCR) through an enriched
environment can have wide-ranging benefits to overall health, even in the amelioration of
such injuries and pathologies as traumatic brain injury (TBI), Parkinson’s disease, stroke,
multiple sclerosis, depression, epilepsy, autism spectrum disorders (ASD), schizophrenia and
Alzheimer’s disease and other forms of dementia, providing a powerful remediation model
for intervention in aging-related cognitive decline and dementia and its frequently associated
comorbidities. Even in organic damage and pathology, positive change and health benefits
can be achieved through an enriched environment.
EE has also been found to ameliorate behavioural, cellular and molecular deficits in
animal models of various neurological and psychiatric disorders, including
Parkinson’s disease, stroke, traumatic brain injury, epilepsy, multiple sclerosis,
depression, schizophrenia, and autism spectrum disorders. (Hannan, 2014, p. 13)
In recent decades, the interest in behavioral interventions has been growing due to the
higher prevalence of age-related cognitive impairments. Hence, behavioral
interventions, such as cognitive stimulation and physical activity, and along with
these, our lifestyle (education, work position, frequency of cognitive and social
activities) have shown important benefits during cognitive impairment, dementia and
even recovery after brain injury. (Sampedro-Piquero & Begega, 2017, p. 459)
The concept of an enriched environment, described anecdotally already by Hebb
(1947), is one of the most widely used experimental paradigms for studying learninginduced plasticity. . . At the behavioral level enrichment is associated with increased
learning and memory and reduction in age-related decline. (May, 2011, p. 476, citing
Rampon & Jiang et al., 2000; van Praag, Kempermann, & Gage, 2000)

In their 2014 paper, Alwis and Rajan (p. 1) discuss how “The brain’s life-long capacity for
experience-dependent plasticity allows adaptation to new environments or to changes in the
environment, and to changes in the internal brain states as occurs in brain damage” through
“the demonstrated sensorimotor and cognitive benefits associated with exposure to EE” and
the possible mechanisms involved therein.
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As demonstrated by all of the above quotations, environmental enrichment and its ability to
stimulate the brain’s inherent neuroplasticity in conferring cognitive, behavioral and health
benefits in promoting the alleviation of various forms of cognitive and behavioral disorder
and health-related impairment in aging, is a much studied and uniformly agreed upon topic in
the fields of neuroscience and neurorehabilitation. In the following it will be shown how the
modality Cognitive Neuroeducation (CNE) encompasses a holistic enriched environment
through a person-centered orientation. A more inclusive bibliography of the extensive body
of scientific studies that validate the efficacy of the enriched environment in the remediation
of cognitive and behavioral disorder and aging-related impairment is provided in the
Appendix at the end of this document.
The CNE enriched environment
In CNE, the term ‘enriched environment’ refers to a specifically designed person-centered
orientation consisting of a prevailing ambiance of respect and concern for the individual, the
sanctity of selfhood and the recognition of the essential role of social integration in the wellbeing of the individual. This equal focus on both respect of the individual and on social
interaction forms an encompassing milieu that facilitates the engagement of life through
activities providing challenge and growth to the fullest of each individual’s capacity and
excites the individual’s interests to promote a) a sense of accomplishment, b) bonding with
others, c) joy of the moment, and d) a keen anticipation of the discoveries, camaraderie and
achievements tomorrow may bring.
This enriched environment is manifest through the structure of a cohesive group dynamic
predicated on perspective taking; social context appraisal; empathetic engagement in emotive
connection and expression of feelings; constructive feedback in group dialog; attentive
listening; support and concern for one’s fellow group members; identification with the group;
individual initiative; facilitation of the voice of the individual; and the confirmation of self.
All of these principles of the enriched environment are maintained by the very content of the
enriched environment and the group interaction therewith; therefore, both content
(curriculum) and its manner of presentation are equally critical to the CNE enriched
environment. With this understanding, the CNE enriched environment is at once the
foundation, curriculum and presentation of a structured CNE program of well-being in the
prevention of and recovery from cognitive and behavioral disorder.
Though functioning as a powerful modality for the prevention of and recovery from cognitive
and behavioral disorder, effective even in profound cognitive impairment and dementia, CNE
is presented as a fun, entertaining, informative program of activities conducted through a
group dynamic emphasizing shared engagement through teamwork, problem solving
challenges, discussion, dialog, debate, critical thinking, and personal reflection. CNE
participants experience the program entirely as a recreational, social and educational
curriculum promoting health and well-being for mind and body through exercise, social
relations and learning activities. There are no allusions or references of any kind in the
program to the stigma and negative connotations of therapy, pathology, disability,
incapacitation, mental abnormality or diagnostic labels.
In the CNE group dynamic participants learn to value each other’s input as well as their own;
as success in learning and accomplishing tasks and engagement and enjoyment of the
moment, is totally interdependent on group and individual input and effort, leading to growth
of the individual and the group, to self-confirmation, bonding with others, identification with
the group and the emotional anchoring of a strong sense of belonging. These interactions in
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the group dynamic provide intimate rather than casual contact and constancy through
structured, predictable, scheduled interaction; mutually rewarding, cooperative activities;
integration within an ongoing curriculum; and the full, absorbed engagement of all
participants; the latter as an inherent component of the CNE group structure and its
dependence on the cooperation, constructive feedback, give and take, and planning that
constitutes teamwork.
Participation within the person-centered CNE group structure through group commentary and
feedback, while establishing and reinforcing group values and rules of interaction, rather than
enforcing any conformity of personality and mindset, actually is a powerful vehicle of selfdiscovery and development of individuality. Each member comes to visualize her/himself as
part of the working group, internalizing that her/his input and participation is neither distinct
from the group nor judged by it or its rules, but rather an inextricable part of the group, its
process, its defined protocols and its unique dynamic. Each member of the group is a living
embodiment of a particular essence of the group, its values and its modes of interaction,
shaped through their own individual inputs and unique contributions to the group. Each
member identifies her/himself as part of the group, her/his self-identity becoming interlinked
with the group identity.
Paradoxically, by observing the differences in each individual member of the group and
interacting with them; sharing thoughts, opinions and experiences and developing a deeper
understanding of each member, one begins to recognize not only the differences between
each of the members of the group, but also between each member and oneself; such
recognition informing a clearer recognition of one’s own individuality, of who one is, and, in
learning to appreciate the different personalities of the group and welcoming each’s
individual perspectives and ways of thinking, each’s humor, warmth, and unique
contributions to the group, one begins to better understand and appreciate one’s own
uniqueness and individuality and a growing sense of self and self-confidence emerges. Since
we are social beings with social brains, our personalities are formed from the way each of us
uniquely interacts with other people within the commonly agreed rules of social conduct.
In the CNE program individual uniqueness is celebrated, and all learning and activities are
integral to the group dynamic and develop as a group process, with the experiences of the
program uniquely internalized by each individual participant, being both simultaneously
shared and highly personal, as each individual participant develops her/his own viewpoint of
life and understanding of her/himself. Through the collective encouragement of independent
growth in interactive dialog, constructive feedback and the emphasis on self-challenge, the
group dynamic instills the collective sense of ‘all for one and one for all.’
The CNE person-centered group dynamic stresses individual self-expression and full
participation in the group as an inextricable member of the group, recognizing that each
member plays a vital role without which the group loses its unique dynamic and nuance of
interaction. An evolving interaction within the group parallels a growing self-confidence in
each member and her/his sense of importance as an essential component of the group, leading
to a growing sense of responsibility to provide input and constructive feedback to each of the
other members in their participation in the activities of the group, which stimulates greater
motivation to more effectively engage both the group process and learning activities in the
CNE program, so that in achieving an individual’s own growth toward self-realization she/he
also becomes part of the growth toward the self-actualization of the other members, as they,
in turn, form an integral part of her/his growth.
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At the core of the CNE enriched environment and its person-centered group dynamic are the
principles of perspective taking and social context appraisal. Perspective taking consists of
the ability and custom to go beyond spontaneous, initial surface impressions and apply a
thoughtful appraisal and a honed proficiency in recognizing and interpreting social cues that
explain another person’s thinking, feeling and behavior from that person’s perception of
her/his own situation in a particular social encounter.
Perspective taking involves the development of respect for, understanding of, and empathy
with, other individuals by putting oneself in the other person’s place and reflecting how one
her/himself would act and feel in that place. An important component of perspective taking is
social context appraisal – the balanced assessment of social contexts and circumstances
which account for an individual’s behavior in a particular social encounter. While the context
of the individual is always essential for understanding individual behavior, in the group
dynamic social context appraisal transcends individual behavior, extending to the culturally
transmitted ‘norms’ of the group – in the group dynamic, perspective taking must equally
recognize and appreciate both the personal context and the social context defined by the
group ‘norms’ and the individual’s role or position within the group.
Another essential component of perspective taking is affective (emotional) engagement. It is
precisely one’s own emotional state that influences the perception of another’s emotional
state and determines the selection and processing of individually relevant social information;
either effectively picking out the essential information and its implications within the
particular social encounter, or completely missing or distorting that information to one’s own
detriment in social interaction.
An individual’s feelings are a principal determinant of behavior in any social situation, and it
is imperative to understand another’s feelings in order to understand that person’s behavior
and likely response in any social interaction as a clue to one’s own appropriate behavior in a
particular social encounter. However, it is impossible to understand the affective state of
another unless one’s own affective response is appropriately well harmonized with one’s
personal situation relative to the context of any particular experience. In order to correctly
understand another’s feelings, one has to consistently experience one’s own appropriate
emotional reactions. A lack of affect can be no less self-destructive and socially disruptive
than uncontrolled, inappropriate emotional outbursts.
A major part of perspective taking, then, is the realization of an individual’s own emotional
capacity by learning to engage experiences deeply through commitment and the giving of
oneself to the experience with introspection, reflection, sharing and genuine attachment. By
putting oneself totally into the experience as an integral part of the experience, the individual
learns involvement and concern; and learns to fully relate to the experience and to others – to
feel, to empathize and to bond. In the CNE program, the participant learns to THINK AND
FEEL rather than simply engaging in rote memorization, accumulating loosely connected
facts or learning PURE MECHANICAL BEHAVIOR.
In the CNE program we explore together conceptualizations; beliefs; modes of social
interaction and interpersonal relationships; reactions to situations; emotive contours; flights
of imagination; aesthetic visions; creative artistry and the nuances of beauty; the concepts of
duty, purpose, loyalty, love, and spirituality; the sense of destiny; and myriad other products
of the mind in a variety of contexts through a range of media and activities by which we gain
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insights on the essence of being human. We explore behavior from multiple points of view,
learning how to interpret frames of meaning in understanding others and discovering
ourselves in field trips, camp-outs, games, stories and through literature, music, drama, art,
skits, dance, motion picture films, etc.
In answering the criticism that a large portion of such activities is recreational, creative, often
fanciful, and does not reflect the day-to-day grind and responsibilities of real life, the contents
of such activities however are indisputably reflections of the products of the mind – the mind
being the repository of all that we experience and think about and therefore representative of
our hopes, dreams, fears, longings, visions, imaginings, in short, the true essence of being
human – and in our ongoing dialog and group experience in the CNE enriched environment,
we learn what it is to be human and how to enjoy ourselves in connection with others and
through that connection with others, discover our very own personal, unique core of being,
reforming our cognitive constructs in redefining a more positive, personal, harmonious
lifestyle supporting balanced, self-actualizing behavior, fluid, engaged social interaction and
a real, unequivocal bonding and reengagement with oneself, with others, and with life itself.
By such reengagement, we satisfy our basic psychological needs and rebuild our cognitive
faculties that enable us to fortify ourselves against, while successfully navigating through, the
daily grind, recognizing and fulfilling our responsibilities in real life, contributing to the
maintenance of our society as productive members of the community.
We live within our mind, and the journey of life continues on in elderhood and even in
infirmity of body through a healthy, active mind and an environment encouraging our innate
curiosity and deep human need to share and involve ourselves with others. Even in physical
decline, the restoration of cognitive function and behavioral balance in an elder can renew
lost skills, knowledge and expertise previously acquired through her/his life that can be
effectively utilized in a worthwhile contribution to the community, reinstilling the elder’s
sense of their own value and a renewed meaning and purpose in life. Even in simply
recovering the facility for the execution of some of the basic activities of daily life (ADL)
leads to a better understanding and cooperation between an elder under care and her/his care
workers, the elder taking on more responsibility and involvement in their own care, not only
greatly reducing the burden of care needed by the elder, but also giving the elder a sense of
more independence and self-management of their own life.

THE PROPOSAL: THE DEVELOPMENT OF A PILOT COMMUNITY WELLBEING CENTER
Background
As we have herein demonstrated 1) the great economic and societal burden of the rapidly
aging population; 2) that cognitive decline, and especially dementia and its commonly
associated comorbidities, constitute the major contributors to the economic and societal
burden of the rapidly aging population; and 3) that the attainment and maintenance of wellbeing is essential in combating physical, cognitive and general health decline related to aging;
we hereby propose the concept of community-based well-being centers as a primary solution
by which to significantly ameliorate the economic and societal burden of our continually
aging population in restoring elders as vital, productive members of society. And, as we have
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defined well-being as a purely personal concept, a relative construction defined uniquely by
each individual in accordance with their own situation, personality and life experience, we
further propose that such community well-being centers are rigorously grounded in and
assiduously follow a structured person-centered program of enriching activities.
Although neuroscience and physical and cognitive rehabilitation researchers have long
recognized the positive benefits of environmental enrichment in the amelioration of even
profound physical and cognitive disability in such conditions as traumatic brain injury,
stroke, dementia, etc., these studies, especially in the case of dementia, have not been adopted
by and adapted within the clinical community, which has universally declared that there is no
cure and no currently effective treatment for Alzheimer’s disease and other forms of
dementia (https://www.mayoclinic.org/diseases-conditions/dementia/diagnosis-treatment/drc20352019, https://www.nhs.uk/conditions/dementia/cure/, https://www.dementia.org.au/aboutdementia/dementia-research/dementia-treatments-and-cure, https://www.alz.org/alzheimersdementia/treatments).
While some claims have been made for treatments that ameliorate some symptoms of
dementia, such as suggested by the Mayo Clinic (https://www.mayoclinic.org/diseasesconditions/dementia/diagnosis-treatment/drc-20352019), such treatments are defined even by
the Mayo Clinic as temporary, associated with a number of highly disturbing side effects
(that themselves may require alleviation through other medications, substituting one
symptom or group of symptoms for another and compounding the potential for negative
effects of drug interaction) and mostly provide slight, if any real benefit to quality of life or
daily functioning.
The American Psychiatric Association (APA), reiterating the universal claim of the
clinical community that there is no cure for either Alzheimer’s disease (the
overwhelmingly predominant diagnosis of dementia) nor almost all other categories of
dementia (APA, 2015, pp. 237-258), recommends two temporary treatments for
Alzheimer’s disease, cholinesterase inhibitors and memantine, that “may help lessen the
memory symptoms for a short time” (ibid., p. 245), and suggests antidepressants to
treat mood symptoms and antipsychotics for hallucinations, agitation and severe hostility,
although such suggestion is in direct contradiction to the U.S. Federal Drug
Administration (FDA) guidelines that antipsychotics “are not approved for the
treatment of behavioural symptoms in elderly patients with dementia”
(https://www.dementiacarecentral.com/aboutdementia/treating/antipsychotics#justified),
reflecting the strong concerns over both the ethics and viability of off-label prescribing of
antipsychotics and other psychotropic drugs such as benzodiazepine and antidepressants for
elders with dementia that has shown little efficacy for that population and presents serious
health risks thereto (Dudas, Malouf, McCleery, & Dening, 2018; Ray, Federspiel, &
Schaffner, 1980; Stevenson, Decker, Dwyer, Huskamp, Grabowski, Metzger, & Mitchell,
2010; Rios, Perlman, Costa, Heckman, Hirdes, & Mitchell, 2017; Zagaria, 2008; Ballard &
Howard, 2006; Azermai, 2015; Bullock, 2004).
From the perspective of the National Health Service (NHS) of the United Kingdom, not only
is there is no cure for dementia, but it is unlikely that there will ever be such thing as a single
cure for dementia (https://www.nhs.uk/conditions/dementia/cure/). Though the NHS is
enthusiastic about experiments in new forms of highly intrusive treatments for dementia
(‘intrusive’ in a medical sense referring to an invasive or otherwise intentionally manipulated
or forced bodily response), throughout the years numerous so-called ‘innovative’ intrusive
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experimental approaches have proven ineffective and even deleterious, and many of the
newest touted intrusive experimental strategies start out on a wrong footing, such as the
premise of inhibiting the activity of enzymes involved in beta-amyloid production in
preventing beta-amyloid plaque buildup. It is certainly true that the buildup of beta-amyloid
plaque as well as tau protein tangles have been found in a representative postmortem
sampling of the brains of people that in life exhibited symptoms of dementia [and, in fact, the
presence of plaque and tangles in the brain in combination with symptoms of dementia is
considered a defining diagnostic marker for Alzheimer’s disease – see DSM-5, the American
Psychiatric Association Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(APA, 2013, p. 613)]; however, postmortem examinations of the brains of individuals with
no noted symptoms of dementia in life and no history of cognitive decline, behavioral
anomalies or social interaction difficulties, have also found a significant number of subjects
having a buildup of beta-amyloid plaque and tau protein tangles, suggesting that the buildup
of plaque and tangles may not necessarily be a part of the etiological path leading to dementia
but simply a sequela or by-product of some other neurophysiological process or processes
that may or may not be related to dementia.
Structure and content of the proposed well-being center
Though any prospect of either an immediately available cure for dementia or that of any
treatment (especially nonintrusive treatment) providing a significant period of effectiveness
in the remediation from its debilitating symptoms is denied by the clinical community, more
than 70 years of research (since 1947) as reported in a vast corpus of studies in the fields of
physical and cognitive rehabilitation, neuroscience, and specialized areas of cognitive
geriatrics and gerontology, have repeatedly documented remedial changes in the brain (BCR)
in response to an enriched environment in the alleviation of cognitive and physical
impairment and behavioral disorder associated with a wide range of pathology, injury and
obstructive socioenvironmental conditions. Among the disorders responsive to environmental
enrichment is dementia in its various diagnostic classifications. These remedial changes in
the brain, through ongoing significant engagement with the enriched environment, are
accumulative, providing more neuroprotective effects, greater cognitive acuity, greater
fluidity of social interaction, more stabilized and effective behavior, greater resistance to the
comorbidities associated with dementia and the neurodegenerative processes of aging, and
improvement in overall health and physical vitality. The benefits of these changes, depending
on the preexisting level of neurophysiological degeneration, severity of underlying pathology,
degree of tissue damage, etc., can even be maintained throughout one’s advancing years to
the remainder of an individual’s life.
These changes, which have long-lasting, and often even permanent effect, represent, in fact, a
‘cure’ insomuch as they can effect an outcome equivalent to that of a cure for a disease.
Although BCR (brain and cognitive reserve) in dementia is like a cure for a disease, it is not
exactly a cure in the medical sense, since dementia is not a disease, but a syndrome [World
Health Organization (WHO), 2019; Zagaria, 2008; Blass, 2003; Poblador-Plou et al, 2014], a
condition characterized by a set of associated symptoms of different and/or not clearly known
etiologies that presents in different ways in different people and is generally considered
progressive and irreversible (WHO, 2019; Blass, 2003; Zagaria, 2008). However, in spite of
the denial and failure of the clinical community, the dysfunctional neurophysiology leading
to dementia and its incapacitating effects can be reversed as years of studies in the efficacy of
environmental enrichment clearly attest.
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The denial of the clinical community squarely rests on the fact that environmental enrichment
and the design, development and implementation of an enriched environment lies far outside
the clinical paradigm based on therapy or treatment in a clinician-patient relationship
focusing on pathology or disease, or, when the etiology is unclear, on the alleviation of
symptoms. Clinician-patient sessions or medications do nothing for the daily environment of
the individual under treatment, i.e., the environment in which the individual is primarily
immersed and which molds the individual’s brain and behavior.
The brain has two principal functions, 1) to regulate the primary autonomic life-sustaining
bodily functions, and 2) to direct interaction with the individual’s environment through the
interpretation of environmental stimuli and reactive voluntary motor control. In the second
critical function, the brain acts as a repository of the input of the five senses, interpreting their
sensory information, and, through the mechanisms of neuroplasticity, modifies its
neurophysiology to induce a specific behavioral response to the sensory information,
whereby the brain changes its neurophysiology in accordance with a specific interpretation of
and reaction to the environment, this neuroplasticity constituting the elemental process of
learning. These changes can be positive, in that they are appropriate to advancing the wellbeing of the individual, building up BCR, or negative, weakening BCR and impeding wellbeing by blocking or distorting the individual’s natural core behavior and journey of selfactualization. Negative changes can result from either organic pathology or tissue insult due
to injury that disturbs basic neurophysiological functions, and/or from deleterious
socioenvironmental conditions or circumstances that predisposes or limits the interpretation
of environmental stimuli, resulting in a faulty or deficient database of experience and
unbalanced, misconceived or inadequate cognitive constructs.
Dementia, a product of faulty experience-driven cognitive construction deficient in or
contradictory to the core behavior embedded within our uniquely human, evolutionally
defined pseudo-fixed action patterns, is a result of organic damage either initiated or
aggravated by deficient or deleterious socioenvironmental conditions often associated with
aging and the pervasive negative societal attitudes towards aging. Regardless of what
condition or conditions initiate the onset of dementia, experience, that is, environmental
stimuli, has been firmly identified as the molder of cognition and behavior in the process of
learning and the instrument through which cognition and behavior can be changed. Positive
learning (i.e., towards self-actualizing, productive, socially integrated behavior) yields
positive neuroplasticity, the mechanism for positive change in conditions of cognitive and
behavioral disorder, including dementia, building BCR, whereby the brain heals itself
through an enriched environment, a demonstrated process by which dementia can be
reversed.
Because of a combination of deficient and/or defective cognitive constructs and
neurophysiological damage in the brain in dementia, more intensive positive stimulation than
that of normal incidental learning or formalized learning through life choices is required to
repair the brain, restore cognitive functioning and facilitate well-being due to the reduced
capacity of the brain in dementia. “... in normal incidental learning vs. relearning after brain
injury or disease, the cognitive processes and neurological mechanisms don’t change but the
conditions of change do, often dramatically, because of the differences in both brain reserve
and cognitive reserve [BCR] prior to and after brain injury, disease or psychological
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imbalance” (Kleim, 2011, p. 523 – insertion in brackets added). This more intensive
stimulation is generated in a holistic, fun, entertaining, sustained, socially connected,
motivating, encouraging, challenging and highly supportive learning environment, referred to
as the enriched environment.
The key to an effective enriched environment is constancy, whereby the enriched
environment is always available, a stable component of the community, readily incorporated
as an integral element of an individual’s lifestyle. Continued exposure to the enriched
environment has been demonstrated to be essential to the maintenance and ongoing
improvement of cognitive, physical and social functioning and well-being of the individual in
recovery from brain damage. “. . . a lack or an absence of EE [environmental enrichment] is
linked to cognitive decline post-injury, demonstrating the importance of continued exposure
to EE in the post-discharge stages after brain injury” (Alwis & Rajan, 2014, p. 11, citing Till,
Colella, Verwegen, & Green, 2008; Frasca, Tomaszczyk, McFaden, & Green, 2013 –
insertion in brackets added). “A reduction in enrichment in the post-acute period could be
detrimental to recovery as studies have shown that functions gained during stimulation of
neural pathways (such as during rehabilitation) can be lost through under-use” (Alwis &
Rajan, 2014, pp. 11-12, citing Rubinov, McIntosh, Valenzuela, & Breakspear, 2009;
Warraich & Kleim, 2010; Frasca, Tomaszczyk, McFaden, & Green, 2013). “Studies
demonstrate continued and repeated EE exposure which provides intensive cognitive, social,
and physical stimulation is necessary to induce beneficial effects (Frasca, Tomaszczyk,
McFaden, & Green, 2013, p. 14, citing Blackerby, 1990; Spivack et al., 1992; De Weerdt et
al., 2000; Schooler & Mulatu, 2001; Shiel et al., 2001; Zhu et al., 2001, 2007; Cifu et al.,
2003; De Wit et al., 2005; Amaral et al., 2008; Willer et al., 1999; Cicerone et al., 2004).
Alwis & Rajan (2014, p. 11, citing Frasca, Tomaszczyk, McFaden, & Green, 2013) have
pointed to vital factors that contribute to the provision of an appropriate level of enrichment,
that include ease of access to activities and resources that are cognitively, physically and
socially stimulating, as well as support that encourages participation and integration
therewith; with Frasca et al. (2013) suggesting that post-discharge patients eventually need to
return to remediation in an enriched environment, further emphasizing the importance of a
well-being center as a readily accessible, intrinsic community resource for the provision of an
ongoing, consistently structured, enriched environment leading to recovery from dementia
and the promotion of self-actualization and a rich, full, active, socially engaged, independent,
productive life in elderhood.
The model well-being center that is proposed herein, is one that fully understands and
promotes the individual nature of true well-being through a dedicated person-centered
approach fully integrated into and an inherent, principal orientation of Cognitive
Neuroeducation (CNE). This model well-being center rigorously implements the CNE
paradigm in an enriched environment constituting a holistic curriculum consisting of the
following structural components:
__ The group dynamic
The CNE program is constructed in a group participation framework, each group consisting
of 6 to 8 members by which social consciousness is internalized through learning derived
from observation, discussion, reflection and continual feedback in participation in a wide
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variety of activities that incorporate physical exercise, cognitive training, social interaction,
cooperation, teamwork, and spiritual transcendence in forming more understanding and
deeper connection with self, with others, with nature, and with the possibilities of the world
which surrounds them.
The group environment provides a socializing experience in a nurturing, supportive,
reassuring atmosphere in which anxiety and pressure to perform/participate and conform is
minimized through a gentle orientation to the group process and a growing sense of
belonging to and identifying with the group. In being included and expected to equally
contribute her/his very own personal thoughts and perceptions to every part of the group
process as an integral member of the group, each member begins to understand that every
member of the group, including her/himself, is critical to the group, without which the group
dynamic is substantively changed. Any sense of pressure or anxiety of fully participating in
the group is gradually eliminated as each member visualizes her/himself a part of the working
group, and her/his input and participation is not distinct from the group and not judged by it
or its rules, but rather an inextricable component of the group, its process, its rules and its
unique dynamic.
__ Perspective taking
Through the group process each group member practices giving support and acting
empathetically in learning to understand someone else’s feelings in different situations within
the ‘living theatre’ of the group with its different members, personalities and personal
problems – learning through instruction, experiences, interacting, cooperation, teamwork,
feedback, discussions and exchanges of opinions and the freeing up and development of each
member’s own affective responsiveness and by thinking through situations and contexts;
learning not by strict rules, rote memory or conditioned behavior, but by the natural learning
that characterizes the learning acquired by the experiences of living a normal life in the real
world without the real-world threats and chaos that overwhelm those with cognitive deficits.
__ Social context appraisal
The CNE group dynamic does not indoctrinate or impose a rigid prescription of social
behavior, but sets an example of social decorum through which sensitivity to and
understanding of social context, individual perspective, and an individual’s affective state is
formed, whereby the basic tenets of social behavior are internalized and logically applied to
the myriad contexts of real-world social interaction. In the group process each member
practices verbalizing and expressing clear thinking and observes and learns from the other
group members who variously succeed or fail in their responses. Group members are
acknowledged for their successes and supported and encouraged when struggling. The group
experience provides a nonthreatening venue to acquire and strengthen basic abilities essential
for fluid social integration, such as how to make and complete an intelligible statement, how
to ask questions or give one’s opinion appropriately and sensitively, how to agree and
tactfully disagree, and how to become an active and attentive listener. All group activities are
designed to 1) keep the group members focused on the tasks required by the activity; 2)
instruct and reinforce how to give and receive constructive feedback; 3) emphasize
cooperation and team effort; 4) recognize the value of each group member’s unique input; 5)
compensate for and empathize with the difficulties that a team member may be experiencing
in their personal life that may be affecting their participation in a group activity; and 6)
continually encourage and support individual participation and team effort.
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__ Affective engagement
In order to understand either the nuance of a social context or another’s emotional state in
relation to a particular social context, it is necessary for one to consistently experience one’s
own emotional responsiveness appropriate to a particular social context and one’s own
individual circumstances. A lack of affect is no less self-destructive and socially disruptive
than uncontrolled, inappropriate emotional outbursts. Bonding is an inherent component of a
number of critical pseudo-fixed action patterns that form our basic evolutionarily defined
human core behavior, but without an appropriate emotional attachment, bonding,
indispensable to human social cohesiveness, is inhibited. Bonding is essential to spiritual
transcendence, a basic quality that defines us as human.
In CNE, emotional responsiveness is fostered by the group dynamic, whereby, through
teamwork, cooperation, interdependence and self-reflection in the sharing of successes,
disappointments, failures, and accomplishments in group activities and the growing
involvement in each’s lives through such interdependence and closeness of association, the
group members become part of each other’s experience in the group dynamic, each group
member evolving genuine thinking and feeling, gaining sensitivity and a true empathy with
others, a deeper, more balanced understanding of her/himself and a more appropriate, selffulfilling, affective engagement with life.
__ Spiritual transcendence
Spirituality is an inherent component of emotion, intellect and reason – the essential
components of cognition. This may be understood from an evolutionary perspective in the
recognition that spirituality evolved as the vehicle driving the uniquely human social brain’s
orientation towards cooperative behavior through the dual impulse of 1) commonality,
community, connectedness – the basic urge of transcendence, to go beyond the confines of
self to connect with others, to bond, identify with and feel part of a group and of a larger
wholeness, to connect with all that there is; and 2) curiosity and reason – the striving to know
and to understand, to delve into the deeper mysteries of life, to get closer to the truth of
existence and the origin of all things. These dual impulses of transcendence, that combine
connectedness and inquisitiveness working together in the yearning of belonging, of sharing,
of purpose, of meaning – propel the quest of the intellect and reason to understand what it
means to be alive, to be human. Spirituality constitutes that core of being that defines us as
both human and each of us as a distinct, individual psyche that belongs to and is part of the
very fabric of the world in which all life and all manifestations of nature are interwoven while
simultaneously constituting our individual uniqueness and the need to define our individual,
unique, special place within the universality of existence.
Spiritual transcendence is embedded in the CNE curriculum focusing on learning as the
mechanism for the remediation of and recovery from dementia and aging-related cognitive
decline, and sees the accumulation of learning, that is, knowledge itself, as composed of
relative truths, as all things may be understood from many different starting points, frames of
reference and personal perspectives. Being relative does not make these ‘truths’ any less real
to the frames of reference in which they reside. The full recognition of this relativity leads to
the undeniable, stirring realization that there are so many more, endless things to discover, so
many more, endless ways by which to view all phenomena, so many more, endless ways to
think about life and all its mysteries and so many more, endless contributions to knowledge
waiting for eager, imaginative, curious, probing, questioning minds to reveal.
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The CNE activities, related materials and group dialog explore the different realms of
understanding and knowledge from the widest possible perspectives, stimulating each of the
group members with the awe of the vast potentials of discovery, of endless paths on the
journey through life, and the eager anticipation of the possibilities waiting beyond the bend in
the road on the great adventure of being. While invisible to the CNE group members, this
exploration seamlessly blends hermeneutic techniques and exegetic principles in the group
dialogs and interchanges between the group members in questioning, probing and debating in
the quest for understanding the various scenarios, situations and responses encountered in the
group activities, thus realizing the many considerations, nuances and different sides that may
reside in any question. We live within our mind and the journey of life continues on in
elderhood through a healthy, active mind and an environment arousing our innate curiosity
and deep human need to communicate, share experiences, exchange ideas, work through
challenges and involve ourselves with others.
__ Person-centered approach
CNE, an activities-based, social-integration-oriented modality for the prevention of and
recovery from dementia and associated comorbidities, signifies a major breakthrough in
understanding and addressing the causes of cognitive decline and behavioral disorganization.
In identifying the basic principles of brain-mind-behavior interaction, the CNE framework
applies these principles to broadly stimulate and exercise the brain to rebuild BCR (brain and
cognitive reserve) as a neuroprotective shield and renew or expand cognitive acuity in
reclaiming or discovering one’s selfhood and one’s social instincts in engagement with others
and one’s environment.
The CNE curriculum, unique among all behavioral modalities and cognitive rehabilitation
programs, focuses on a person-centered enriched environment of highly eclectic learning and
bonding activities in a cohesive group dynamic that promotes high cognitive functionality
with emotionally compelling social engagement that emphasizes group interaction and
teamwork; individual responsibility; perspective taking; social context appraisal; empathetic,
attentive listening; constructive feedback; individual initiative, facilitation of the voice of the
individual, and the confirmation of self. Throughout all the CNE activities, special attention
is placed on the facilitation of the voice of the individual in interaction within a mutually
defined group dialog, stressing individuality and personal growth through fluid social
integration.
Humankind has survived by its tendency to create and live in a social environment, a society
consisting of specific cultural and social norms and structures. Due to this behavioral
imperative, individual survival has become dependent on the skills to negotiate social
interaction and the demands of whatever society that constitutes the environment that one
must interact with to meet the basic requirements of life. Beyond pure physical survival, the
human being is a psychologically complex being that requires some interaction with other
human beings to meet basic psychological needs. We are defined as individuals, as unique
personalities, by the psychological needs unique to each individual, and the unique manner
by which each individual interacts with society (that is, with other humans within culturally
determined rules and norms) to meet those needs. We are social animals and the way we
interact socially defines who we are as unique individuals, that is, who each of us is as a
discrete persona that is distinguished from every other person now living, that ever lived, or
ever will live. Our personality, our uniqueness as an individual, is manifested through, by and
within our social consciousness. We discover ourselves and become who we are though our
social interactions. These essential social interactions are remolded and reconstructed after
23

brain damage in dementia through the CNE group dynamic, recapturing the unique voice of
the individuality of the inner self though the development of connections and
interrelationships with others.
__ Intergenerational programing
The CNE cohesive group dynamic provides a ready framework for intergenerational
programing through its highly flexible curriculum and group structure, expanding the social
network of the CNE program participants. Hamilton & Brown et al., in their 1999 study,
reported that it had been demonstrated that well-designed contact between people from the
broader community and senior citizens (especially those in recovery from dementia and
aging-related cognitive decline) contributes to the psychological well-being and physical
health of the senior citizens, citing Chamberlain, Fetterman, & Maher, 1994; Lambert,
Dellmann-Jenkins, & Fruit, 1990; Newman, Lyons, & Onawola, 1985; Ward, Kamp, &
Newman, 1996. “There are also potential educational and attitudinal benefits for those from
the [broader] community who visit [elder centers], particularly young people. As early as
1975, the U.S. government sponsored programs that involved transporting senior citizens to
schools in order that they might participate in classroom activities. Research has attempted to
describe guidelines for successful intergenerational programs. These guidelines include
intimate rather than casual contact (Amir, 1969); predictable, scheduled visits (Schulz, 1976):
mutually rewarding, cooperative activities [emphasis added] rather than ‘performances’ by
the children (Seefeldt, 1987); integration into the school curriculum (McCollum & Shreeve,
1994); and careful preparation of all participants (Griff, Lambert, Dellmann-Jenkins, & Fruit,
1996)” [Hamilton & Brown et al., 1999, p. 235 – insertions in brackets added].
In their 1999 paper, Hamilton & Brown et al. describe how planned, coordinated and
regularly scheduled and more enduring intergenerational contact resulted in both increased
health and a new “zest for life” for elder long-term care residents. While this 1999 paper and
the studies it references focus on contact between young children and elders, the benefits of
intergenerational interaction for elders has been well known for years and more recently great
attention has been directed at sustained contact between young adults and elders, for
example, in such experiments as intergenerational living where a long-term care center
doubles as a student dormitory (Jansen, 2015).
While the experiments reported by Jansen have been highly successful to-date, there still
remains the lack of an integrated person-centered orientation dedicated to directly addressing
cognitive decline and behavioral disorder in a stable, on-going, structured program of
prevention and remediation. CNE fluidly solves this problem as well as perfectly matching
the general guidelines for successful, efficacious intergenerational programming as suggested
in the Hamilton and Brown et al. 1999 paper. The CNE curriculum, centered on an enriched
environment and engaged through a cohesive group dynamic, combines the constancy of a
well-formulated structural base with an enormous flexibility in curriculum content and
procedural arrangement designed for tailoring to specific circumstances. The basic CNE
structure consists of placing CNE program participants in stable groups of 6-8 individuals
who interact interdependently in a group dynamic in a prescribed schedule of specific
activities and learning situations.
It is in this group dynamic that participants learn to value each other’s input as well as their
own – where success in learning and accomplishing tasks, and engagement and enjoyment of
the moment are products of group and individual effort, leading to growth of the individual
and the group, to self-confirmation, bonding with others, identification with the group and
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sense of belonging. It is these interactions in the group dynamic in an on-going CNE program
that, paraphrasing the guidelines stated in Hamilton and Brown et al. 1999, provide “intimate
rather than casual contact,” “predictable, scheduled interaction,” “mutually rewarding,
cooperative activities,” “integration within an ongoing curriculum” and “careful preparation
of all participants,” the latter as an inherent component of the CNE group structure and its
dependence on the cooperation, constructive feedback and planning that constitutes
teamwork.
Taking full advantage of the flexibility built onto the CNE framework, CNE group activities
can be tailored to include individuals from the surrounding community as group participants.
Participants from the broader community may include a wide range of ages, with the group
dynamic and activities tailored to specific situations, such as an orientation whereby the
elders in a group that includes a child or children act as mentors for specific activities within
the group or, in a dynamic that emphasizes bonding, the elders, both helping and needing
help in paired activities, relate to the children as surrogate grandparents, or, in groups that
include young adults from the broader community, mentor roles are switched between the
young adults and the elders in activities that take advantage of the particular abilities and
knowledge of the individual members in the respective age group. Group composition can be
periodically varied in different activities to give both the elders and participants from the
broader community a rich range of experience in wider opportunities for social networking
and interpersonal interactions, bringing youth, elders and the community-at-large together in
closer and more enduring, meaningful and mutually rewarding interaction, changing
community attitudes and fostering respect and a genuine fondness in growing relationships
with elders.
__ Physical exercise
Physical exercise has been demonstrated to play a major role in both cognitive and physical
rehabilitation and has long been considered an instrumental component of the enriched
environment as reported in a vast corpus of studies (see the Appendix at the end of this
document). In particular, physical exercise has been shown to both reduce the risk of
dementia and a vital aid in recovery therefrom, as well as in the restoration and maintenance
of general health (Vidoni, Van Sciver, Johnson, He, Honea, Haines, Goodwin, Laubinger,
Anderson, Kluding, Donnelly, Billinger, & Burns, 2012; Lange-Asschenfeldt & Kojda, 2008;
Trigiani & Hamel, 2017; Pérez & Carral, 2008; Ahlskog, Geda, Graff-Radford, & Petersen,
2011; Cancela, Ayán, Varela, & Seijo, 2016; Arkin, 1999; Christofoletti, Oliani, BuckenGobbi, Gobbi, Beinotti, & Stella, 2011; Voss, Nagamatsu, Liu-Ambrose, & Kramer, 2011;
Groot, Hooghiemstra, Raijmakers, van Berckel, Scheltens, Scherder, van der Flier, &
Ossenkoppele, 2016; Hernández, Sandreschi, F. C. da Silva, Arancibia, R. da Silva,
Gutierres, & Andrade, 2015; Ahlskog, 2011.
To improve the health and physical vitality of each CNE program participant, in conjunction
with the physical exercise inherent in many of the CNE activities, the CNE curriculum,
rigorously following geriatric exercise guidelines, incorporates a regularly scheduled routine
of structured physical exercises tailored to the mobility, physical and health condition of the
individual (taking into account frailty associated with age and disease); the exercises
graduated in intensity, duration and range of movement in accordance with an individuals’
progress in fitness (endurance and strength), balance, flexibility, and motor coordination.
Vital signs, including heart rate, blood pressure, respiration rate, temperature and peripheral
blood oxygen saturation level (SpO2), are monitored before and after each scheduled exercise
session and other physical activity to ensure safe physiological stability.
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__ Cognitive training, physical exercise and monitoring e-AHA system
To provide an extra dimension to the CNE program, it is envisioned that an e-AHA system
(electronic active and healthy aging system) be designed as a fluidly and seamlessly
embedded adjunct and support for the basic components within the CNE curriculum,
providing extrinsic feedback in knowledge of performance (KP) and knowledge of result
(KR) in real-time display and as an automatic record for each individual participant. It is
envisioned that this system incorporates virtual reality (VR), artificial intelligence (AI),
advanced non-contact sensing (including motion sensing, environmental sensing, positioning
sensing and physiological sensing) and interactive gaming technology in a fully integrated
design. Physiological sensing would consist of real-time monitoring of vital signs including
heart rate, blood pressure, respiration rate, temperature and blood oxygen saturation level,
maintaining an automatic record of the vital signs of each participant and an automatic alarm
if any vital sign exceeds a safe level.
Such a system would be based on a control and monitoring platform that contained all the
basic hardware and firmware (‘firmware’ referring to embedded microcontroller coding and
other system software) components in a single integrated unit with an open, fully supporting
SDK (software development kit) for a standardized, more efficient and flexible application
development environment in plug-and-play implementation. Though recently a number of 3D
AI-driven VR motion sensor control units with many interesting features and supporting
SDKs have become available, the Microsoft Kinect system is used herein as a model of the
development platform capabilities and features conducive to the development of the proposed
e-AHA system.
The Microsoft Kinect platform base has morphed over the years from Kinect for Xbox 360
(2010), Kinect for Xbox One (2013), Kinect 2 for Windows (2014), to Azure Kinect (2019).
Kinect for Xbox 360 featured a range-imaging chipset in a depth-sensing system that
included an infrared projector and camera and a specialized microchip that generated a grid
from which the location of a nearby object can be generated in three dimensions. The depthsensing system interacted with a microphone array running proprietary software, which
provided full-body motion capture and advanced gesture recognition, facial recognition and
voice recognition (English only). The embedded software automatically calibrated the depth
sensor based on gameplay and the player’s physical environment, accommodating for the
presence of furniture or other obstacles. Kinect for Xbox 360 could simultaneously track up
to six people (2 as active game players), and could extract 20 joints (pivotal points of motion)
per active player in motion sensing.
The Kinect for Windows platform upgraded the hardware for better performance and featured
an SDK for commercial development that included Windows 7 compatible drivers and
programing in C++, C# and Visual Basic using Microsoft Visual Studio 2010. A new app,
‘Kinect Studio,’ allowed developers to record, playback and debug clips of users interacting
with applications. Kinect for Windows also included a seated 10-joint skeletal system that
would enable apps to track the head, neck and arms of a Kinect user whether they are sitting
down or standing. Other new features in the Kinect for Windows platform included four new
languages for speech recognition: French, Spanish, Italian and Japanese, and supported
regional dialects of those languages as well as for English. The commercial SDK Kinect for
Windows came with documentation and sample code.
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The Kinect for Xbox One platform represented a major upgrade to the Kinect system’s
capabilities. Incorporating a time-of-flight camera and a 2-gigabit-data-per-second steam of
environmental scanning, this new Kinect had three times the fidelity of its predecessor,
capable of tracking without light using an active infrared sensor with a 60% wider field of
vision. Tracking up to six individuals at once, the Kinect for Xbox One platform could detect
a player’s heart rate, facial expression, the position and orientation of up to 25 individual
joints (pivotal points of motion), including thumbs, end-of-hand and open and closed hand
gestures, and could further detect the weight put on each limb and the speed of player
movements, and could track gestures performed with a standard controller.
In further iterations, the Kinect 2 for Windows platform was nearly identical to the Kinect for
Xbox One platform in capabilities, but designed to work with the Windows operating system
rather than the Xbox game engine. It featured an updated 2.0 version of the Windows SDK.
The final, currently available iteration, ‘Azure Kinect,’ is aimed primarily at AI applications
development and is designed around the Microsoft Azure cloud service and the Microsoft
Azure AI technology. The Azure Kinect platform features a 12-megapixel camera, a time-offlight depth sensor and a seven-microphone array. It is supported by an open SDK.
Examining both the technology and the features of the Kinect system through its iterations
allows a useful comparison in the search for a currently available state-of-the-art
development platform offering the greatest support and the highest compatibility with the
proposed e-AHA system’s functional and performance requirements.
SUMMARY
This proposal lays out the critical need to systematically and most effectively address our
rapidly aging society and the attendant special needs of the elder population regarding mental
and physical health and daily care, that, coupled with a low birth rate that is particularly
problematic in Japan, puts extreme pressure on the productivity of Japan’s rapidly shrinking
labor force and on the country’s healthcare system, economic viability and societal
infrastructure, which, without the implementation of a solution now, could all reach an
absolute breaking point in twenty to thirty years. Any proposed solution that is to have any
real effect must focus on the prevention of and recovery from dementia, the single most
prevalent and incapacitating disorder affecting the elder population.
Though there have been many programs and clinical centers initiated through the years that
have claimed to address dementia, these have all focused exclusively on symptoms using
drugs and psychotherapy, the former, often prescribed off-label, have been helpful in
suppressing serious symptoms for a short period up to a maximum of 6 months, but have also
caused serious side effects, acute cognitive decline and a high risk of mortality, especially in
long-term usage where they have been totally ineffective in symptom suppression.
Psychotherapy has had almost no positive effect on dementia, and, in a number of incidences,
has had a disturbing influence, exacerbating responsive behavior and BPSD (behavioral and
psychological symptoms of dementia), with the individual under therapy acting out
intensified frustration due to the therapy’s attempt to impose behaviors that are the very basis
of the individual’s unmet psychological needs beyond the individual’s environment to satisfy.
The failure of the approach focusing on symptoms (i.e., the medical model) is a result of the
total disregard of the very basic neurophysiological mechanisms of cognitive orientation that
lead to dementia onset and dementia recovery and the influence of the environment in
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mediating those mechanisms, by which the brain, in the development of BCR through proper
environmental stimulation, is able to naturally heal itself and the health conditions that are
frequently associated with dementia.
The Dementia Policy in Japan, a component of the Japan Health Policy NOW (JHPN) created
by the Health and Global Policy Institute (HGPI), critically recognizes that “there
are no drugs for directly treating the primary diseases causing dementia such as Alzheimer’s
disease. The development of new drugs alone, however, is insufficient”
(http://japanhpn.org/en/dementia/). The JHPN Dementia Policy in Japan, citing
‘The Future Direction of Dementia Measures’ by the Japan Ministry of Health, Labour
and Welfare (MHLW), specifies the urgent need of a dramatic culture change to rebuild
society “so that the rights of people with dementia are respected and so that those
people can continue living in familiar spaces and communities” whereby an essential
goal must be “to encourage efforts to research the promotion of such a policy”
(http://www.mhlw.go.jp/stf/shingi/2r9852000002fv2e-att/2r9852000002fv5j.pdf). In January
2015, at the Global Dementia Legacy Event Japan, an evolving 10-year plan referred to as the
‘New Orange Plan’ was announced implementing such a policy. The New Orange Plan called
for “the development of dementia-friendly communities” that improve “the living
environments of people with dementia” and further calls for the establishment of 500 medical
centers for dementia across the country by 2020 [Health and Global Policy Institute (HGPI),
2019].
Unfortunately, the call for ‘medical’ centers for dementia, especially those established in
hospital and clinical settings staffed by medical doctors, directly refutes the Dementia Policy
in Japan’s own forthright recognition that “there are no drugs for directly treating the primary
diseases causing dementia such as Alzheimer’s disease. The development of new drugs alone,
however, is insufficient.” The promotion of medical centers for dementia totally ignores the
clearly documented fact that the medical model, i.e., symptoms-based therapy (drugs and
psychotherapy), is highly limited at best, and too often harmful and even fatal to the elder
with dementia. The focus on medical treatment for dementia dismisses the Japan Ministry of
Health, Labour and Welfare’s and the Dementia Policy in Japan’s own acknowledgements of
the critical need for a dramatic, pervasive culture change, whereby the elder and the
individual with dementia, rather than such a person being considered by medical practitioners
as a pathology rather than as a unique individual with unique needs, or considered by the
community as a useless castoff of society, a new frame of mind must emerge that fully
recognizes the central importance of both respect for the elder and a committed community
support of the autonomy, quality and improvements of the living environments of people with
dementia – a culture change ushering in the dawning of a new, enlightened understanding
that the quality of life and the well-being and functional level of the individual heavily
depend on the degree of nurturance of the environment in which a person lives, and that the
lives of elders and people with dementia very much matter. With the support of the
community and the respect, concern and encouragement of the society-at-large, these lives,
with their long years of varied and rich experiences and learned skills, can be saved and
restored as useful, competent, responsible citizens making a vital contribution to the health,
cohesion, vibrancy and productivity of the local community and the society as a whole.
What is urgently needed is not medical centers for dementia but instead person-centered wellbeing centers that foster self-healing through the renewal and growth of the elder and the
individual with dementia toward self-actualization according to each’s individual needs as
developed within a supporting, nurturing, stimulating, enriched environment. The efficacy of
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the enriched environment in cognitive and physical rehabilitation has been thoroughly vetted
through a vast corpus of studies in over 70 years of research from 1947 to the present (refer to
the Appendix at the end of this document for a representative sampling of this extensive
corpus of studies). It is time to employ the full potential of the enriched environment to meet
the urgent need to combat the devastation of dementia. The goal of these proposed well-being
centers is to restore a large percentage of the disabled elders to full self-sufficiency in the
instrumental activities of daily life (IADL) and even employability, making a critical
contribution to the labor force and productivity of the country, and a major easing of the
pressure on each community’s healthcare facilities and societal infrastructure. The avenue
through which the efficacy of a stable, consistently structured, enriched environment can be
most flexibly and powerfully implemented is within the person-centered, neuroscienceinformed modality of Cognitive Neuroeducation (CNE) as previously defined above.
The first step in this direction is the proposed pilot well-being center based on the CNE
principles and curriculum of activities. This pilot well-being center will provide an
opportunity for rigorous assessment of the CNE well-being model’s efficacy in the recovery
from dementia and its attendant comorbidities, and if its efficacy is clearly demonstrated, the
pilot center will constitute a successful model to follow for future centers to be established
across Japan. As a successful model, the proposed well-being center will also function as a
training center for CNE program facilitators, training highly qualified dementia recovery
facilitators, not “dementia supporters” as labeled in the New Orange Plan along the failed
lines of the medical concept of dementia viewed narrowly and wrongly as an incurable
pathology, but instead focusing training on the vetted understanding that dementia, like other
cognitive and behavioral disorders, is a problem of cognitive skewing, and through this new
understanding, teach the basic neurophysiological mechanisms of cognitive orientation that
lead to dementia onset and dementia recovery and the influence of the environment in
mediating those mechanisms, by which the brain, through proper environmental stimulation,
is able to naturally heal itself and the health conditions that are frequently associated with
dementia. In this training, participants learn the tested and proven concepts and techniques
used to create an effective enriched environment for cognitive and physical rehabilitation,
turning out knowledgeable and skilled dementia educators and recovery facilitators to meet
the New Orange Plan’s call for a professional training program proposed in HGPI 2019,
section 1.2, training, rather than ‘dementia support’ caregivers, a workforce of competent
professionals certified in the facilitation of actual dementia recovery.

We have the means to conquer dementia, all that is needed
is the commitment to properly employ them.

____ Spencer M. Robinson
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