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(57) ABSTRACT

A stress reduction and/or pain reduction method and system,
includes measuring an initial level of user stress, which level
is unacceptable, having the user hold a card having multiple
single digit math problems therein, the problems being in
multiple series of four problems, the math problems com-
prising at least one of addition, subtraction, and multiplica-
tion problems, displaying to and instructing the user to
complete a first series of four and only four problems
correctly, displaying to and instructing the user to complete
a second series of four and only four problems incorrectly,
again measuring the user’s stress level and repeating the
steps of displaying and instructing, and measuring, until the
output from the device is acceptable. The same process may
be followed using a camera or video camera and analyzing
the image(s) for a Duchenne smile, in place of or in addition
to measuring the indicator of stress.
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1
SYSTEM AND METHOD FOR REDUCING
STRESS AND/OR PAIN

CROSS-REFERENCE TO RELATED PATENTS
AND APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 15/620,564, filed Jun. 12, 2017, pending, which claims
benefit of U.S. Provisional Application No. 62/349,814, filed
Jun. 14, 2016 and is a continuation-in-part of U.S. applica-
tion Ser. No. 14/483,053, filed Sep. 10, 2014, abandoned,
which claims benefit of U.S. Provisional Application Nos.
61/894,750, filed Oct. 23, 2013 and 61/881,682, filed Sep.
24, 2013 and is a continuation-in-part of U.S. application
Ser. No. 12/954,531, filed Nov. 24, 2010, abandoned, which
claims benefit of U.S. Provisional Application No. 61/283,
069, filed Nov. 25, 2009, each and all of which applications
are incorporated by reference herein.

BACKGROUND OF THE INVENTION

The present invention relates to a system and method for
improving cognitive’ and autonomic® brain functions, and

also to a system and method for reducing stress and/or pain.

! Cognitive . . . of or pertaining to the mental processes of perception,
memory, judgment, and reasoning, as contrasted with emotional and voli-

tional processes.

2 Autonomic (System) . . . system of nerves and ganglia (dense cluster of
nerve cells) that innervates the blood vessels, heart, smooth muscles, viscera,

and glands and controls their involuntary functions.

Medical research has shown that stress has an adverse
effect on health, and sometimes very adverse. For example,
stress by definition raises a person’s blood pressure, and for
those with hypertension, stress can make blood pressure
dangerously high. Hypertension can increase the risk of a
heart attack or stroke up to three or four times. Stress, raises
heart rate. Stress also makes it hard to focus, and so can
result in bad decisions at critical moments, a freeze-response
and/or a fight/flight response. Further, teachers and others
have struggled for ages to try to make students and others
smarter and/or learn more and/or do better in school and/or
other intellectual endeavors. A mind which is clear of
rumination and/or stress can put one in a better condition to
learn.

SUMMARY OF THE INVENTION

Through trial and error, the inventors have found that it is
important to carry out the method and system by displaying
a first set of four problems of single digit simple mathemat-
ics to a user and instructing the user to do four problems (no
more and no less) while holding a card and trying to answer
correctly, followed by displaying a second set of problems
and instructing the user to answer them incorrectly. These
specific steps as well as others such as using a device
providing an output indicative of the user’s stress level takes
the invention outside the realm of abstract idea or mental
steps, particularly in combination with the use of the method
and system until one has a “Duchenne” smile (defined
herein). The Duchenne smile is determined by using a
camera or video to view the user’s face and determine if
there is a Duchenne smile. The method and system may also
be carried out using the same steps, except to monitor when
the output indicative of stress reaches an acceptable prede-
termined level or reduction from the initial level. In addition,
the stress indicator and the Duchenne smile monitoring
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2

methods may be combined by continuing until the Duchenne
smile is reached and/or until the acceptable predetermined
level or reduction.

In the system and method, the presence of physiological
changes in response to this unique set of steps, like a unique
algorithm that is computer-implemented, is patentable and is
not an abstract idea or mere mental steps.

U.S. Pat. No. 5,870,731 to Trif et al discloses an adaptive
problem solving method and system implemented on a
computer. It is the novelty of the method that makes this
invention patentable, not the addition of a computer for
carrying out the method.

Similarly, U.S. Pat. No. 5,944,530 on a learning method
and system that consider a student’s concentration level
includes a step of monitoring a student’s concentration-
sensitive behavior.

The method and system is a verifiable and observable,
practical application of natural brain function; wherein a
user is instructed what to do to activate at will the interac-
tions of specific areas of the brain (see below for specifics),
and in so doing, brings about cognitive and autonomic
improvements with respect to the negative effects of Uncon-
trollable Stress. In accordance with one embodiment, a brain
function improvement method and system, which is targeted
to include a Stress Conversion (from Uncontrollable Stress
to Controllable Stress) method and system, includes a Card
or page having multiple columns and/or rows of math
problems. There are four columns of eleven problems each.
The math problems are simple arithmetic problems such as
addition, subtraction and multiplication of single-digit num-
bers. They are never division. In fact, it is necessary that the
problems be simple arithmetic problems such as addition,
subtraction and multiplication, and not division.

In another application or as part of the above inventive
methods and systems, a user who at any given time in the
course of normal life becomes unhappy or (recurrently)
afraid or anxious or worried, etc. is instructed to learn to pay
attention to rather than ignore the fear, worry or anxiety, etc.
The user then selects any four (4) problems in any a column
or row of problems, or at their choice from any number of
columns, or in any order and does those problems either
silently or out loud. (In a preferred embodiment it does not
matter whether the user answers the problem correctly.)
Then he or she checks for the existence of the stress, etc. (or
tries to). If the anxiety and/or stressed feeling and/or unhap-
piness and/or otherwise impeded brain function is gone
completely, accompanied by a genuine, natural smile’, the
user is instructed to stop. If no genuine, natural (Duchernne)
smile occurs, then he or she does another four (4) math
problems, in any order, from either side of the Card, or both
sides. The user then continues this same process until the
stress, etc. is gone, the sole and singular evidence of which

will be a genuine, natural (Duchenne) smile.

3 Smile (as used in this application . . . refers specifically to a “Duchenne
Smile” (a true natural smile involving muscles around the eye and is, named
after its primary researcher mid-19th century French neurologist Guillaume
Duchenne). Smiling, in which (in addition to using the zygomatic major
muscle to raise the corners of the mouth), the orbicularis oculi muscle around
the eye contracts, raising the cheeks high is uniquely associated with positive
emotion.

The invention may also be embodied within a “Stress
Conversion (from Uncontrollable Stress to Controllable
Stress) Kit” preferably including the Card and instructions
or the like, and overlaid on objects found in the home or at
any and all types or places of employment or education, each
containing a suggested set of single-digit math problems on
each side. The Card could be done as an 8/4x11 inch sheet,
A4 sheet or other size. Card sizes of about 2"x4" or up to
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about 3Y5x5", 3"x6" or 3"x4" or sizes in between, are
preferred due to the convenience of being about wallet sized.
The Card is typically shaped as a book mark, and most
preferably is 2%2"x5Y2", plus or minus %2" in length.

There are many other embodiments. For example, the
Card or paper may be in the form of a sticker, or may be
directly imprinted onto an object, or may be a placard.
Where the object is clothing or other fabric, the contents of
the Card may be stitched onto the clothing or fabric. The
Card in one of several forms, may thus be provided on
furniture, and/or a vehicle dashboard (In all cases involving
a vehicle containing any version of an embodiment of the
invention is to be accompanied by a warning to the driver/
operator never to read from or use the Card while the vehicle
is in motion and/or requiring the operator’s full attention
while driving/operating the vehicle.) The Card in one of
several other forms may thus be provided on a crib, clothing,
a computer keyboard, a stroller, a machine or its control
panel, furniture such as a desk, an appliance, a briefcase,
and/or even a wall, and/or other objects or things where
Stress Conversion (from Uncontrollable Stress to Control-
lable Stress) may be helpful, such as a hospital bed or
doctor’s office waiting room wall or chair or table.

In a most preferred embodiment, the user holds the Card
or other physical item on which the math problems and
instructions are located.

In a variation of the embodiments, there is a step or steps
of monitoring blood pressure and/or heart rate. In further
embodiments, people who have their minds preoccupied
and/or are under stress and/or are nervous and/or in other
normal and typical states of mind can be made “smarter”
(i.e., can experience increased ability to think, analyze,
communicate, learn, and comprehend), when following a
method in accordance with such embodiments.

In the description below, various material that is protected
by trademark and/or copyright is discussed for purposes of
illustration, and such material is proprietary. No license or
rights to use such protected material is granted herein. For
example, “TheTRUSTCard” is a registered trademark. The
instructions discussed herein will be equally effective if they
merely substitute the word “Card” (or the equivalent) for the
registered mark “TheTRUSTCard.”

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a drawing of one side of a math Card;

FIG. 2 is a drawing of a second side of a math Card,

FIG. 3 is a drawing of flow chart of a method of one
preferred embodiment;

FIGS. 4, 5 and 6 are views of multiple Stress Conversion
(from Uncontrollable Stress to Controllable Stress) Cards
with various layouts;

FIG. 7 shows an embodiment where the Card is formed as
a sticker and FIG. 7A shows a placard,

FIGS. 8, 8A, 9,10, 11, 11A, 12, 12A, 12B, 13 and 14 are
various embodiments where the Card is formed as a sticker,
Card, or imprinting applied to various items;

FIG. 15 shows another embodiment of the Card and
method,;

FIGS. 16-18 are schematic views to illustrate brain
anatomy for explanatory purposes;

FIGS. 19-20 show front and back, respectively, of another
embodiment of the Card,

FIG. 21 shows a schematic view of another embodiment
wherein the user checks his/her vital signs, such as heart rate
(e.g., pulse) and/or blood pressure while using the Card
and/or at intervals;
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FIG. 22 is a flow chart of steps in the embodiment of FIG.
21,

FIG. 23 is a view of a variation of the flow chart of FIG.
22 showing another embodiment of the invention;

FIG. 24 is a view of another variation of the flow chart of
FIG. 22 showing a further embodiment of the invention; and

FIG. 25 is a view similar to FIG. 21, showing the
variations and embodiments of FIGS. 23 and 24.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

1. Exemplary Card Systems

FIG. 1 shows a Card 2 embodying a stress conversion
(from Uncontrollable Stress to Controllable Stress) system.
The Card has a set of math problems arranged in aligned
rows and columns. Card 2 has four columns 4, 6, 8, 10 of
math problems in a math problem section 3. There also is
preferably a set of instructions 12 on the Card.

The lines of math problems, which lines are straight,
contain necessarily single digit math problems, such as
single digit addition, multiplication and/or subtraction.
Single digit division is not used. None of the problems
require papet.

In a row or column, or in the whole set, the problems are
addition, subtraction and/or multiplication.

FIG. 1 shows a front side 2a of a Card 2, and FIG. 2 shows
arear 2b thereof. The rear side will have instructions 12a. It
also has four lines (columns) 4a, 6a, 8a, 10a each containing
a number (such as ten) math problems in math problem
section 3a. In this embodiment, there are addition and
subtraction problems mixed together.

Instruction box 12 on the Card may say what is shown in
FIG. 1, or may say in one form or another:

Here’s How:

REMEMBER Anything STRESSFUL!

DO 4 Math “Problems”—Either Side
Try (if you can) to FEEL THAT STRESS AGAIN . . .
Do 4 More Math “Problems,” Etc.
Try (if you can) to FEEL THAT STRESS AGAIN, Ete.
Stop IF/WHEN YOU FIND YOURSELF NATURALLY
(DUCHENNE)
SMILING!

A copyright notice should also appear on the Card, which
Card is subject to copyright protection. There are also
preferably a list of situations in which to use the car in “when
to” section 12a on the rear of the Card.

1. Exemplary Card Methods

As shown in FIG. 3, a method of Stress Conversion (from
Uncontrollable Stress to Controllable Stress) in accordance
with another embodiment of the invention is shown. A user
first notes a list of “When To” situations found on one side
of the Card at step 20. One such situation is when the user
feels stress. The user may also use the Card when not under
stress. (See description of FIG. 19, instructions section 55,
herein, for examples of when to use the Card.)

At step 22, the user then does four (4) math problems from
the Card or sheet. These are always done in one’s head,
and/or out loud. The number of repetitions of four (4) math
problems sets, is done in whatever number as needed to get
to a (Duchenne) smile. The problems are best done relatively
quickly, within a few seconds (if it should take longer that
is part of the procedure and is not prohibited), and must be
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single-digit arithmetic from the Card, which never employs
division. Correctness of the answers is irrelevant.

At step 24, the user tries to re-experience the stress,
anxiety or Stressor(s).

At step 26, the user determines subjectively whether any
stress 1s still being experienced. If the stress has been
converted (from Uncontrollable Stress to Controllable
Stress—accompanied by a (Duchenne) smile), the user stops
(step 28). If the stress is still present, the user does one or
more cycles of four (4) math problems at step 30. The user
then tries to re-experience the same stress again (or any other
emergent stress) at step 32 (as in step 24). If any stress is still
present, even if reduced (at step 34), the user (as desired)
returns to step 30 and does more math problems. If/when-
ever the stress is now gone converted (from Uncontrollable
Stress to Controllable Stress (accompanied by a Duchenne
smile), the user ends the process at step 28.

If the user is using the Card at a period of non-stress, such
as right after waking up or before going to sleep, on a regular
basis such as three times a day, and/or before studying,
reading, doing any activity requiring focus and heightened
attention, then the process starts that way at step 20. Regard-
less of the reason for starting the process, the process is to
be followed until the Duchenne smile is present.

1II. Card Layouts, Formats, and Uses

FIGS. 4, 5 and 6 are various Cards having alternative
layouts of math problems and instructions. In FIG. 4, a Card
has rows of math problems in math problem section 35, and
has instructions section 124. In FIG. 5, a Card has columns
of math problems in a math problem section 3¢ and has
instructions 12¢. In FIG. 6, there is a math problem section
3d with columns of math problems and a math problem
section 3e with rows of math problems, and there are
instructions 124. The math problems of the Cards of FIGS.
4, 5, and 6 are problems of the same type (single digit
addition, subtraction, and/or multiplication). The instruc-
tions are the same in substance as those of the other
embodiments herein.

In FIG. 7, the “Card” is shown as a sticker, e.g., a
self-adhesive sticker having a plastic or plasticized layer ST
which is opaque or clear, and an adhesive layer AD with a
backing BA which is peel-able. The indicia, i.e., the math
problems, may be provided on other media such as a
non-bookmarked-shape card of any material. In this embodi-
ment (and others), preferably two sets of math problems
would be both on the same side of the card or sticker, or
there may be a second card or sticker.

The Card PL is shown in FIG. 7A. It may be metal, wood,
plastic or other relatively stiff material. The Card may be a
card, sticker, paper, placard or whatever medium is used to
display the math problems and instructions.

In FIG. 8, the Card is shown as a sticker, imprint or
placard 21 and is attached to the dashboard 19 of a vehicle,
whether a bus, industrial vehicle such as a crane, a police
vehicle, a fire truck, or other vehicle. The sticker (herein,
sticker includes placard 21 or imprint, or other medium,
unless unambiguously otherwise intended) may be placed on
another part of a vehicle, where it may be seen by an
operator or occupant. It may also or alternatively be embod-
ied as a heads up display 174 on windshield 17.—In all cases
involving a vehicle containing any version of an embodi-
ment of the invention is to be accompanied by a warning to
the driver/operator never to read from or use the Card while
the vehicle is in motion and/or requiring the operator’s full
attention while driving/operating the vehicle.
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In FIG. 8A, a sticker 21a is placed on a baby stroller or
carriage 23, or carrier, to help a parent or caretaker handle
anywhere from occasional to repeated stress of caring for a
baby or toddler.

In FIG. 9, a sticker 2156 (and/or sticker 21c¢) is placed on
or adjacent a control panel 27 for a machine 25 of any sort,
to help the operator handle stress. In all cases involving a
vehicle containing any version of an embodiment of the
invention, such embodiment is to be accompanied by a
warning to the driver/operator never to read from or use the
Card while the vehicle is in motion and/or requiring the
operator’s full attention while driving/operating the vehicle.

In FIG. 10, a sticker (which may also be a patch 214 or
stitching in this instance) is on clothing 29, e.g., on a shirt
sleeve. A police officer or firefighter or EMT worker or other
high stress worker may find it helpful in this embodiment.

In FIG. 11, a sticker 21e is on a computer, e.g., on a
keyboard 33 or fixed to a computer screen 31. In FIG. 11A,
a sticker 21f'is on a wall 35 or other portion of a structure.
Such a wall or portion of the structure may be at or adjacent
places where people wait in line, or commonly get stressed,
such as at DMV, airport counters, airplane controllers’
stations, train stations, subway stations, airplanes, and the
like. In such places, the sticker could be on a sign on a stand
too.

In FIG. 12, a sticker 21g is on furniture 37 or furnishings
such as a desk. In FIG. 12A, a sticker 21/ is on a crib 39 (or
bassinet). In FIG. 12B, a sticker 21 is on a hospital bed 41
or other hospital location—In all cases involving healthcare
related equipment containing any version of an embodiment
of the invention, such embodiment (sticker and/or placard or
the like) is to be accompanied by a warning to the operator
never to read from or use the method while/whenever using
the equipment, and/or that the equipment requires the opera-
tor’s full attention.

In FIG. 13, a sticker 21; is on an appliance 43 such as a
microwave. In FIG. 14, a sticker 21k is on a briefcase 45,
luggage or bag. Here, the sticker may also be a patch or
stitched.

In the above embodiments, the sticker (or placard) may be
clear, so that one can see the color of the item it is placed on.

Further embodiments include use of the Card on the
following:

Card on heads up display of plane, jet, ship, train, bus, car,
space shuttle or station, or other vehicle,—In all cases
involving a vehicle/aircraft, etc., containing any version of
an embodiment of the invention, such embodiment is to be
accompanied by a warning to the driver/operator never to
read from or use the Card while the vehicle/aircrafi, etc., is
in motion and/or requiring the operator’s full attention while
driving/operating the vehicle/aircraft, etc.

1. Card on baby carriage, crib, car seat, bottle

2. Card on hospital bed, tray, gurney, BP cuff, etc.

3. Card on stretcher, in ambulance (See above re warning
to be used when operating moving vehicles), oxygen
mask or tank, etc.

4. Card on ladder or bucket truck in bucket, or scaffolding,
or window washing equipment, etc.

5. Card on air traffic controller controls

6. Card on heavy machinery (See above re warning to be
used when operating precision, complex and/or heavy
machinery)

7. Card in a machine (hand held) that displays various
Cards, a cell phone, PDA, computer, etc.

8. Card in military, police, fire equipment (See above re
warning to be used when operating moving vehicles).
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Whether or not a warning sign is suggested herein, warnings
should be placed as appropriate. In any event, the user
should always use common sense as to the circumstances
under which the Card is used.

IV. Additional Embodiments

The Stress Conversion (from Uncontrollable Stress to
Controllable Stress) System and method of an embodiment
of the invention may also be used to reduce anxiety and
depression. For example, using the method and system daily
or multiple times per day (according to the section, “When
To Use” where it appears on different embodiments) will
help reduce depression and/or anxiety, and raise the (No)
Stress Threshold below which one is not upset by tumultu-
ous events or toxic personalities. And this (No)Stress
Threshold (below which one is not upset by tumultuous
events or toxic personalities) has been reported by users to
rise with continued Card use.

FIG. 15 shows a Card like that of FIG. 1, but of a different
embodiment. In this embodiment, the Card contains rows
and columns of math problems, e.g., having simple, single
digit multiplication problems in a math problems section 3f.
The Card may have an “educational” section on one edge or
part, e.g., “THE OPPOSITE OF STRESS IS TRUST.
Always Trusting Yourself and Inspiring Trust In Others . . .
STARTS HERE!!!”

There is an instructions section 12f which may say what
is shown in FIG. 15, or below, or the substantial equivalent
thereof:

How To Use The TRUSTCar® . . .

Note: The Time (Of Day) The Stress (Extant) The Impor-
tance ‘(Of An Upcoming Decision)

Then . . . Do 4 Math “Problems” Either Side.

Check For Any Stressful Feeling or Thought.

Do 4 More Math “Problems™ Either Side.
Check For Any Stressful Feeling or Thought
Do 4 More Math “Problems”, Etc.

Check For Any STRESS AGAIN . ..

Repeat “4-Check-4” UNTIL YOU SMILE!

Pictures, phone numbers, copyright notice and other say-

ings may appear on the Card,

All embodiments of the Card have single digit addition,
subtraction, and/or multiplication problems. It may have an
educational section as well, e.g., the same “saying” as in
other figures herein. This Card may have instructions, Stress
definition and Trust definition sections. On the back of the
card, there may also be “instructions” which may say:

When to Use The TRUSTCard®

1...3x Every Day: At Times You Are Not Under Stress.

2 ... Any Other Moment You Realize You Are Under
Stress.

3 ... When Possible Before Deciding Anything Impor-
tant!

4 ... 1st Thing After Waking; Last Thing Before Bedtime.

5 ... At Moments of Recurring Fear, Worry, Upset or
Dread!

The definition of “STRESS” and “TRUST” portions of

this section preferably say:

STRESS DEFINED: WHEN YOU FEEL THE
DEMANDS BEING MADE OF YOU EXCEED
YOUR RESOURCES TO MEET THEM!

TRUST DEFINED: WHEN You (Would) FEEL 100%
COMFORTABLE LETTING A PERSON (INCLUD-
ING YOURSELF) MAKE DECISIONS OR ACT ON
YOUR BEHALF
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There may also be other sayings, notices, copyright
notice, such as or similar to on the Card of FIG. 15.

V. Physiological Changes

A. Brain Activation

For generation of ideas under stress, the inventor has
combined and applied in a new way what is common
knowledge in the field of neuroscience: that there are five
Executive Functions of the Human Brain to be activated, and
that each must be activated if an individual is to function at
peak alertness, maximum reasoning capability and highest
moral clarity. These five Executive Functions are selective
attention, multiple factor awareness, decisions, voluntary
movement, and resolution of conflicting information. The
problem is that stress shuts down and/or hinders these
functions, sometimes catastrophically while the brain is
reeling under the onslaught of uncertainties and/or threats
and/or dangers.

Users of the Card have reported that when they do not
shrink from, but instead take note of (this does not mean
ruminate about) uncertainty and then address the noted
uncertainty using the Card; and do the same with any noted
threat or danger in the course of normal life . . . the reduction
of Uncontrollable Stress is accompanied by (as they report)
an increasing trust in themselves to handle the demands
around them.

Stress is biologically defined as whenever one feels the
demands being made of one exceed one’s resources to meet
them, cognitively, emotionally or autonomically.

A recent study showed that a ratio score of Rumination*
vs. Distraction was significantly associated with depressed
and anxious symptoms over time. More specifically, indi-
viduals who have a greater tendency to Ruminate compared
to Distracting themselves in precise and controlled ways,
experience, for lack of the ability to distract themselves
positively, increases in depression and anxiety scores over
time, whereas those who have a greater tendency to engage
in Distraction compared to Rumination have decreases in
depression and anxiety symptoms over time.

4 Rumination is defined as the compulsively focused attention on the
svmptoms of one’s distress, and on its possible causes and consequences, as
opposed to its solutions. Rumination is similar to worry except Rumination
focuses on bad feelings, thoughts, images and experiences from the past,
whereas worry is concerned with potential bad feelings, thoughts, images and

experiences along with bad events in the future.

B. Physical Changes Corresponding to Stress and Stress
Conversion (from Uncontrollable Stress to Controllable
Stress)

Under stress, the ability to accurately remember and the
ability to successfully predict are hampered. They are ham-
pered because the circuits of the limbic system®, specifically
the left side amygdala® and its “allied brain structures and
systems,” take over and flood memory with past images of
related (however distantly and irrelevantly to the present
moment) uncertainties, threats, and/or dangers.

3 The Limbic System is a ring of interconnected structures in the midline of

the brain around the hypothalamus (see definition below).

¢ The Amygdala is a ganglion (any of certain masses of gray matter in the
brain) of the limbic system adjoining the temporal lobe of the brain and
involved in emotions of fear and aggression.

This leads to similar stress-based expectations about what
will happen or what will be good or useful in the future
based far too heavily on what happened in the past and
significantly inconsequentially to what is also going on in
the immediate present, which could dictate very different
choices.
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This is one of the most debilitating aspects of the stress
response’, which is reduced by using the systems and
methods of various embodiments disclosed herein.®
7 The Stress Response is when the Whole Brain/Whole Body Mobilization is
to Run, Fight or Hide whenever Uncertain, Threatened and/or Endangered.
8 The Thalamus is located in the middle of the brain and translates neural
impulses from various receptors to the cerebral cortex, where they are
experienced as the appropriate sensations of touch, pain, or temperature,
during the waking state, and it regulates synaptic transmissions (i.e., incoming
impulses) during resting states.

C. Operations and Physical Effects of Exemplary
Embodiments

1. Experiencing Stress

In an example scenario, a user may experience a stressful
event when seeing an oncoming car. Sensory input from the
environment is recorded by specialized receptors embedded
in sensory organs such as the eyes, ears and skin. The
sensory input is converted through specialized “transform-
ers” into nerve transmission. The nerve transmissions are
then relayed to the sensory thalamus® (in the brain). The only
exception is the sense of olfaction (smell) which is trans-
formed into nerve impulses and relayed directly to the
amygdala.

The thalamus has multiple functions. It may be thought of
as switchboard of information. Although some initial sen-
sory processing occurs in the thalamus, it is generally
believed to act as a relay between a variety of sub-cortical®
areas and the cerebral cortex.

¥ Sub-cortical . . . of or relating to or being or involving nerve centers below
the cerebral cortex.

The sub-cortical area of significance in this summary is
the amygdala, an almond shaped brain structure shown in
research to perform a primary role in the processing of
memory and emotional reactions. The cerebral cortex is the
outermost layered structure of neural tissue of the brain and
is divided into two hemispheres.

With reference to a schematic view of brain BR in FIG.
16, and using visual sensory input as an example, the
sensory input enters the retina of eye EY and is sent via
pathway SI to the lateral geniculate nucleus'® of the thala-
mus TH, which in turn projects to the primary visual cortex

in the occipital'* lobe OL.

10 The Lateral Geniculate Nucleus is formed by two bodies located inside the
thalamus at the terminus of optic nerve fibers from the eyes. Geniculate means

having kneelike joints or bends.
' Occiptal means of or relating to the back of the head or skull.

In addition, and of utmost importance, are two other
pathways which relay information to the amygdala AM. The
so called “low road” broken arrow LR relays information
directly from the sensory thalamus while another pathway,
the “high road” arrows HR, and HR, relays information to
the occipital cortex OC, i.e., the sensory cortex of the
occipital lobe OL which then feeds back to the lateral
amygdala'? AM.

!2 The Lateral Amygdala is an Essential Locus of Fear Memory Storage.

The first pathway relays information from the sensory
thalamus TH directly to the lateral nucleus (nucleus: a
collection of nerve cell bodies) of the amygdala AM. To
neuroscientist Joseph LeDoux, this initial relay from the
sensory thalamus TH to the amygdala AM, the “low road,”
shown by arrow LR is a “quick and dirty” connection.

The “low road” is more primal in nature. Since it bypasses
the sensory cortex, it only provides the amygdala AM with
a crude representation of the external stimulus, for example
the size, direction and/or speed of whatever is “out there.” A
big, fast thing coming at an individual, even if not con-
sciously recognized, is probably best treated as a dangerous
thing!
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The lateral amygdala AM also gets inputs about a stimu-
lus from another source. As already stated, it receives a
crude but fast representation sensory input) from the sensory
thalamus TH, but it also receives a slower but more complete
representation from cortical sensory areas: in this example,
from the visual cortex.

This latter cortical route includes several more synaptic
connections than the sensory thalamus TH pathway to the
lateral amygdala AM. Each synaptic link adds time to the
transmission process, which is why cells in the lateral
amygdala AM respond to information directly from the
thalamus TH faster than they can respond to information
from the cortex. More processing time by the brain means a
slower mental and behavioral response from the organism.
In situations in which rapid responses are required, speed
can be more important than accuracy.

The so-called “high road” (pathway HR, and HR,) pro-
vides feedback to the lateral amygdala AM from the cortex
(at occipital lobe OL) as to what the origin of the uncertainty,
threat or danger might have been influencing the amygdala
by dampening the initial fear response or adding coals to the
fire. The “low road” and the “high road” occur within
milliseconds but the processing of the stimulus by the visual
cortex and other cortical structures still have not delivered
the stimulus to conscious awareness to the individual. The
body and the brain can be in the early stages of a full
throttled stress response and the owner of that body and
brain is still not even consciously aware of the alarms firing
offt (See FIG. 16)

Sensory information arriving at the lateral aspect of the
amygdala AM is processed and conveyed to the central
nucleus of the amygdala, which is connected to (“projects”)
to several parts of the brain involved in responses to fear
including conscious awareness of the stress producing
stimulus. With continued reference to FIG. 16 and further
schematic views of the brain shown in FIGS. 17 and 18, the
brain areas involved in the ongoing fear response include the
frontal cortex"? FC, hippocampus** HI, hypothalamus*> HY,
the sympathetic nervous system*®, pituitary gland'” PG and
finally, glands resting on top of both kidneys, the adrenal
glands'® AG.

13 Frontal Cortex is the portion of the conex (covering) of the frontal lobe of
the cerebral hemisphere. The frontal cortex is also called prefrontal area.

! Hippocampus is a convoluted, seahorse-shaped structure in the cerebral
cortex of the temporal lobe of the brain. It forms part of the limbic system and
is involved in the processing of emotions and memory.

15 Hypothalamus is the part of the brain that lies below the thalamus, which
controls the autonomic nervous system and the secretion of hormones by the
pituitary gland. Through these nerve and hormone channels, the hypothala-
mus regulates many vital biclogical processes, including body temperature,
blood pressure, thirst, hunger, and the sleep-wake cycle.

16 The Sympathetic Nervous System is the part of the autonomic nervous
system that tends to act in oppositicn to the parasympathetic nervous system,
as by speeding up the heartbeat and causing contraction of the blood vessels.
It regulates the function of the sweat glands and stimulates the secreticn of
glucose in the liver. The sympathetic nervous system is activated especially
under conditions of stress.

17 The Pituitary Gland is a gland at the base of the brain in vertebrate animals
that is divided into two regions, anterior and posterior, each of which secretes
important hormones. The anterior portion, whose secretions are directly
controlled by the hypothalamus, produces hormones that regulate the function
of most of the body’s hormaene-producing glands and organs, including the
thyroid and adrenal glands. Growth hormone is also produced by the anterior

pituitary.
18 The Adrenal Glands trigger and modulate the body’s overall response to
stress (more below).

Each of the brain areas listed above will be discussed
individually before they are tied together in coherent expla-
nation of the next phase of the cascading stress response.

The frontal cortex FC is responsible for the qualities we
think of as human. The frontal cortex FC allows the ability
to recognize future consequences resulting from current
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actions, to choose between good and bad actions, override
and suppress socially unacceptable responses, and determine
similarities and differences between things or events. The
frontal lobes FL also play an important part in retaining
longer term memories which are not task-based. These
memories are often associated with emotions derived from
input from the amygdala AM and its other sub-cortical®®
allies. (See FIG. 17)

19 Sub-Cortical is the matter of the brain situated beneath the cerebral cortex
(the cortex being the furrowed cuter layer of gray matter in the cerebrum of
the brain, associated with the higher brain functions, as voluntary movement,
coordination of sensory information, learning and memory, and the expres-

sion of individuality.)

Three aspects of the frontal cortex are particularly impor-
tant to keep in mind in this summary. The first of the three
functions is called “working memory”. Working memory is
the system that actively holds multiple pieces of transitory
information in the mind, where they can be manipulated.
Working memory includes subsystems in the frontal cortex
FC that store and manipulate visual images or verbal infor-
mation, as well as a central executive that coordinates the
subsystems. It includes visual representation of the possible
moves, and awareness of the flow of information into and
out of memory, all stored for a limited amount of time.
Working memory tasks require monitoring (i.e., manipula-
tion of information or behaviors) as part of completing
goal-directed actions in the setting of interfering processes
and Distractions. The cognitive processes needed to achieve
this include the executive and attention control of short-term
memory, which permit interim integration, processing, dis-
posal, and retrieval of information.

Working memory can be seen as using two different types
of processing information. The two distinct processing types
are called the phonological’® Loop®! and the visuo-spatial
Sketchpad®?.

2% Phonology is the study of the distribution and patterning of speech sounds
in a language and of the tacit rules governing pronunciation.

21 The Phonological Loop stores auditory information by silently rehearsing
sounds or words in a continuous loop; the articulatery process (the “inner
voice™) continuously “speaks” the words to the phonological store (the “inner
ear”). The phonological loop has a very limited capacity, which is demon-
strated by the fact that it is easier to remember a list of short words (e.g., dog,
wish, love) than a list of long words (e.g. association, systematic, confabulate)
because short words fit better in the loop. However, if the test subject is given
atask that ties up the articulatory process (saying “the, the, the” over and over
again), then a list of short words is no easier to remember.

22 The Visuo-Spatial Sketchpad stores visual and spatial information. It is
engaged when performing spatial tasks (such as judging distance) or visual
ones (such as counting the windows on a house or imagining images).

The phonological loop deals with sound or phonological
information. It consists of two parts: a short-term phono-
logical storage with auditory memory traces that are subject
to rapid decay and an articulation rehearsal component that
can revive the memory traces. Any auditory verbal infor-
mation is assumed to enter automatically into the phono-
logical storage. Visually presented language can be trans-
formed into phonological code by silent articulation and
thereby be encoded into the phonological storage.

The visuo-spatial sketchpad is assumed to hold informa-
tion about what we see. It is used in the temporary storage
and manipulation of spatial and visual information, such as
remembering shapes and colors, or the location or speed of
objects in space. It is also involved in tasks which involve
planning of spatial movements, like planning one’s way
through a complex building. The visuo-spatial sketchpad
can be divided into separate visual, spatial and possibly
components of movements. It is principally represented
within the right hemisphere of the brain.

The second function is called “Executive Functions.”
Executive Functions is an umbrella term for the manage-
ment, regulation and control of cognitive processes includ-
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ing working memory, reasoning, task flexibility, problem
solving, planning and execution. The executive system
controls and manages other cognitive processes. It is respon-
sible for processes that are sometimes referred to as Execu-
tive Functions, executive skills, supervisory attentional sys-
tem, or cognitive control. The prefrontal areas of the frontal
lobe are necessary but not sufficient for carrying out these
functions as the entire brain is required

The third function is “attention.” Attention is the cogni-
tive process of selectively concentrating on one aspect of the
environment while ignoring other things. Attention has also
been referred to as the allocation of processing resources.
Attention is one of the most intensely studied topics in
cognitive neuroscience in an attempt to the source of the
signals that generate attention, the effects of these signals on
the tuning properties of sensory neurons, and the relation-
ship between attention and other cognitive processes like
working memory and vigilance.

Five specific functions of working memory, attention and
Executive Functions taken together which are important to
consider in this summary are:

1. Selective Attention—what is focused on.

2. Mental Resource Allocation—which things in combi-

nation are considered.

3. Decision Making—choices between options, including

goal prioritization.

4. Voluntary Movement—self-generated action.

5. Resolution Of Conflicting Stimuli—handling of situ-

ational contradictions.

The frontal cortex FC allows us to modify emotions under
the right circumstances; this fact is a key to embodiments of
the system and method as we will see later.

The hippocampus HI is a major component of the human
brain and it plays important roles in the consolidation of
information from short-term memory to long-term memory
and spatial navigation. In the fear response the hippocampus
HI provides context to the fear response. For example, based
on short-term and long-term memory a snake behind a glass
enclosure at the zoo will not trigger as great a fear response
as a snake on the path in front of you on a hike in the
mountaing

The sympathetic nervous system (SNS) is responsible for
up-regulating and down-regulating homeostasis® in living
organisms. Homeostasis refers to the body’s ability through
regulation by the nervous system and the endocrine system
to maintain a stable, relatively constant condition. Fibers
from the SNS innervate®* tissues in almost every organ
system, providing at least some regulatory function to things
as diverse as pupil diameter, gut motility, and urinary output.
It is perhaps best known for mediating® the neuronal and
hormonal stress response commonly known as the fight-or-
flight response.

23 Homeostasis is the tendency of a system, especially the physiological
system of higher animals, to maintain internal stability, owing to the coor-
dinated response of its parts to any situation or stimulus that would tend to

disturb its normal condition or function.
24 To Innervate is to communicate nervous energy to; stimulate through
nerves.

2 To Mediate is to serve as a medium for causing (a result).

The other side of the autonomic nervous system is the
parasympathetic nervous system which is responsible for
“resting-and-digesting.” The comprehensive functions of
both the parasympathetic and sympathetic nervous systems
are not so straightforward, but this is a useful rule of thumb.

The hypothalamus HY has many functions but the impor-
tant function in this summary is that the hypothalamus HY
links the current activity in the brain and nervous system to
the endocrine system via the pituitary gland PG. This link,
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from the nervous system which activates within millisec-
onds but dissipates relatively quickly to the endocrine sys-
tem which activates more slowly but can remain active for
long periods of time is an essential consideration in the
persistence of the stress response over time. The hormone®®
released by the hypothalamus HY with the target being the
pituitary gland PG that links the nervous system to the
endocrine system is Corticotropin-Releasing Hormone
(CRH). We will later see that another hormone released by
the hypothalamus, Oxytocin, is very important to the system
and method.

26 A Hormone is a chemical substance produced in an endocrine gland and
transported in the blood to a certain tissue, on which it exerts a specific effect.

The endocrine system refers to the collection of cells,
glands, and tissues of an organism that secrete hormones
directly into the bloodstream to control the organisms’
physiological and behavioral activities.

The pitvitary gland PG is a protrusion off the bottom of
the hypothalamus HY at the base of the brain. The pituitary
gland PG secretes nine hormones that regulate homeostasis
but the hormone important in this summary is Adrenocor-
ticotropic hormone (ACTH).

The adrenal glands AG are endocrine glands that sit at the

top of the kidneys. They are primarily responsible for
releasing hormones in response to stress through the syn-
thesis of orticosteroids®” such as cortisol and cat-
echolamines®® such as epinephrine (adrenaline) and nor-
epinephrine.
27 Corticostetoids ate . . . 1) steroids—any of a large group of fat-soluble
organic compounds, as the sterols, bile acids, and sex hormones, most of
which have specific physiological action. 2) cortico—a combining form
representing cortex, in compound words: e.g., corticosteroid. 3) corticoster-
oid—any of a group of more than 40 organic compounds belonging to the
steroid family and present in the cortex of the adrenal glands. Of these
substances, about six are hormones, secreted into the bloodstream and carried
to other tissues, where they elicit physiological responses. The hormones are
categorized, according to their principal effects on the target organs, as
glucocorticoids (a class of steroid hormones that bind to the glucocorticoid
receptor (GR), which is present in almost every vertebrate animal cell). The
name glucocorticoid (glucose+cortex+steroid) derives from its role in the
regulation of the metabolism of glucose, its synthesis in the adrenal cortex,
and its steroidal structure. GCs are part of the feedback mechanism in the
immune system that turns immune activity (inflammation) down. They are
therefore used in medicine to treat diseases caused by an overactive immune
system, such as allergies, asthma, autoimmune diseases, and sepsis or
mineralocorticoids (a class of steroid hormones characterized by their influ-
ence on salt and water balances.)

28 Catecholamine is any of several compounds occurring naturally in the body
that serve as hormenes or as neurotransmitters in the sympathetic nervous
system. The catecholamines include suchcompounds as epinephrine, or

adrenaline, norepinephrine, and dopamine.

The HPA axis refers to the functional connections
between the hypothalamus HY, pituitary gland PG and the
adrenal gland AG.

Sensory information arriving at the lateral aspect of the
amygdala AM is processed and conveyed to the central
nucleus, which projects to several parts of the brain involved
in responses to fear. At the hypothalamus HY, fear-signaling
impulses activate both the sympathetic nervous system and
the modulating systems of the HPA axis.

Stimulation of the adrenal gland AG by the sympathetic
nervous system results in the secretion of the hormones . . .
epinephrine also called adrenaline, nor-epinephrine® and a
small amount of dopamine™ into the blood stream. Because
the sympathetic nervous system exerts direct control over
the adrenal gland AG the release of epinephrine and nor-
epinephrine can occur very quickly. This quick release of
epinephrine into the blood stream can be considered the
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second phase of the acute stress response following the
nervous system based initial phase described above.

2% Nor-epinephrine is a neurotransmitrer (chemical messenger in the brain),
released by nerve terminals in the autonomic and possibly the central nervous
system, that have such effects as constricting blood vessels, raising blood
pressure, and dilating bronchi (the two channels into the lungs carrying air).
30 Dopamine is a neurotransmitter (chemical messenger in the brain), in the
central nervous system, retina, and sympathetic system, acting within the
brain to help regulate movement and emotion: its depletion may cause
Parkinson’s disease.

The systemic effects of epinephrine include increased
heart rate and blood pressure, blood vessel constriction in
the skin and gastrointestinal tract, bronchiole®! and capillary
dilation, and increased metabolism, all of which are char-
acteristic of the fight-or-flight response.

3! Bronchiole is a small air sub-passage into the lungs.

In summary, the onset of a stress response is associated
with specific physiological actions in the sympathetic ner-
vous system, both directly and indirectly through the release
of epinephrine from the adrenal glands AG. Epinephrine
facilitates immediate physical reactions by triggering
increases in heart rate and breathing and constricting blood
vessels. The individual is now consciously aware of the
acute stress he/she is feeling and now according to our
research, something can be done about it.

In addition, the fear-signaling impulses generated by the
amygdala AM have also activated the HPA (hypothalamus-
pituitary-adrenal) axis through the release of corticotrophin
releasingllhormone®? (CRH) from the hypothalamus HY.
CRH from the hypothalamus HY stimulates the pituitary
gland PG to release Adrenocorticotropic hormone (ACTH)
which courses through the blood stream eventually stimu-
lating the adrenal gland AG to secrete the hormone cortisol
into the blood stream.

32 Corticotropin Releasing Hormone (CRH) causes the anterior pituitary to
release corticotropin which travels down to the adrenal cortex (the outer part
of the adrenal gland), stimulating its growth and its secretion of corticoster-
oids (cortisone-like hormones). Cortisone is used in medicine to treat some
forms of arthritis and to reduce inflammation. Cortisone is also a hormone that
is produced by the anterior lobe of the pituitary gland and that stimulates the
secretion of various hormones by the adrenal cortex.

A high level of cortisol in the blood stream is a marker
of chronic stress. Chronic stress is the response to, among
other things, emotional pressure suffered for a prolonged
period over which an individual perceives he or she has no
control. While the immediate effects of stress hormones are
initially beneficial in a given situation, long-term exposure
to stress creates a high level of these hormones that remains
constant. This typically leads to high blood pressure, heart
disease, damage to muscle tissue, inhibition of growth,
suppression of the immune system, and damage to (what has
been over the last century, referred to as) mental health. (See
FIG. 18)

33 Marker (Biomarker) is a substance used as an indicator of a biologic state.
In an acute stress response the sympathetic branch of the

nervous system is activated releasing epinephrine and nor-
epinephrine as described above. Humans and other animals
exposed to distressing events over which they have no
control respond by releasing cortisol. If the stress hormones
remain at high levels for prolonged periods of time it can
lead to structural changes in the brain. Changes can occur to
neurons and their synapses in the hippocampus HI and
medial prefrontal cortex®* PC. These changes produce
impairments in working memory, spatial memory and pro-
duce increased aggression.

34 Medial prefrontal cortex is a brain structure that participates in decision-
making and emotion regulation.

In addition, the structural impairment of the medial pre-
frontal cortex results in deficits in the sub-cortical structures
to which it is connected. This can bias decision-making
strategies, as affected individuals shift from flexible behav-
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ior to one dominated by habit. Negative changes can also
occur to dopamine activity in the prefrontal cortex PC.

The prefrontal cortex PC and the amygdala AM are
reciprocally related. In order for the amygdala to respond to
fear reactions, the prefrontal region has to be shut down.
When the prefrontal region is active, the amygdala is inhib-
ited making it harder to express fear. Pathologic fear, then,
may occur when the amygdala AM is unchecked by the
prefrontal cortex PC, and treatment of pathologic fear would
have to assist a person to learn to increase activity in the
prefrontal region so that the amygdala AM is less free and
unfettered to express fear.

Decision-making ability is significantly impaired in
humans when the prefrontal cortex PC is diminished and
they are predisposed to develop fear and anxiety. Impaired
Prefrontal function could be due to experiences that subtly
alter prefrontal connections as described above. Fear reac-
tions become difficult to regulate. Although objective infor-
mation about the world may indicate that a situation is not
dangerous, because a person cannot properly regulate fear
circuits, they experience fear and anxiety in these (in fact,
objectively) safe situations.

With the above understanding of the mechanisms of
subconscious and conscious acute stress and chronic stress
the value of the system and method in limiting the unavoid-
able moment to moment, and eventually recurring and/or
ongoing stress becomes evident.

Other Definitions

A stressor is a chemical or biological agent, environmen-
tal condition, external stimulus or an event that causes stress
to an organism. Events that trigger the stress response may
include:

ENVIRONMENTAL STRESSORS (e.g., elevated sound
levels, over-illumination, overcrowding)

DAILY STRESS EVENTS (e.g. traffic, lost keys, quality
and quantity of physical activity),

LIFE CHANGES (e.g. divorce, bereavement);

WORKPLACE STRESSORS (e.g. high job demand v.
low job control, repeated or sustained exertions, forceful
exertions, extreme postures);

CHEMICAL STRESSORS (e.g. tobacco, alcohol, drugs);
and

SOCIAL STRESSORS (e.g.,
demands).

Stressors create physical, chemical and mental responses
inside the brain and body based on stimulation of the
sympathetic nervous system and HPA axis described above.

Internal-Brain/Stressor-Impact Control

A tremendous amount of data has been accumulated that
clearly demonstrates that an “Uncontrolled Stressor,” with
respect to which the individual lacks Internal-Brain/
Stressor-Impact Control, has a negative impact on the indi-
vidual not only at the time of the original “Uncontrolled
Stress” but also has a lasting effect when the individual is
under the influence of future Stressors. As little as one
experience with an Uncontrolled Stressor predisposes the
individual to react to future Stressors with difficulty, literally,
with helplessness. Studies have also clearly indicated that
Internal-Brain/Stressor-Impact Control implemented at the
time of the original “Uncontrolled Stressor” can not only
reduce the negative effect of the original Stressor but can
have long lasting effects, a virtual “immunization” to future
Stressors. The system and method are an Internal-Brain/
Stressor-Impact Control Protocol for any individual using it
during a stressful episode. Many individuals have reported
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this effect with respect to use during stress, and with respect

to conversion (from Uncontrollable Stress to Controllable

Stress), of subsequent stress or to effect avoidance of sub-

sequent stress feelings. This is a very important point.
Neuroplasticity®/Synaptic® Plasticity

35 Neuroplasticity is the brain’s natural ability to form new connections in

order to compensate for injury or changes in one’s environment.

36 Synapse is the small junction across which a nerve impulse passes from one

nerve cell to another nerve cell, a muscle cell, or a gland cell.

Plasticity is an English word which means the capability
of being molded, receiving shape, or being made to assume
a desired form. Neuroplasticity refers to changes in neural
pathways and synapses which are due to changes in behav-
ior, environment and neural processes, as well as changes
resulting from brain or body injury. Neuroplasticity has
replaced the formerly-held position that the brain is a
physiologically static organ. It has now been clearly proven
that the brain changes throughout life.

In the brain, a synapse is a structure that permits one
neuron (or nerve cell) to pass a chemical signal to another
neuron. The chemical signalers are called neurotransmitters
which pass through the small space between connecting
synapses. Any one of the 100 (Adult)—200 billion (Late
Adolescent) neurons in the brain can have up to 10,000
synapses each! In common language you may have heard
the names of these neurotransmitters, names such as dop-
amine, serotonin®” and adrenaline (also called epinephrine).

37 Serotonin is a neurotransmitter that is formed from tryptophan, (a com-
ponent of proteins necessary for growth) and found in many animal tissues,
including the intestine and central nervous system. In the brain, serotonin acts
as a neurotransmitter that is involved in the control of pain perception, the
sleep-wake cycle, and mood. Serotonin is also produced in some bacteria and
plants.

Synaptic plasticity is also well described as the ability of
synaptic connections to strengthen or weaken over time, in
response to increases or decreases in their activity. Plastic
change also results from the alteration of the number of
receptors located on a synapse. There are several underlying
mechanisms that cooperate to achieve synaptic plasticity,
including changes in the quantity of neurotransmitters
(chemical messengers) released into a synapse and changes
in how effectively cells respond to those neurotransmitters.
Synaptic plasticity in both excitatory and inhibitory syn-
apses exist. Excitatory (those which stir brain and body to
some kind of action) and inhibitory (those which stop or
prevent brain and body from starting or continuing some
kind of action) synapses has been found to be dependent
upon postsynaptic*® calcium release. Since memories are
represented by vastly interconnected networks of synapses
in the brain, synaptic plasticity is one of the important
neurochemical foundations of learning and memory. All
learning, memory and behavior, all things human, are made
possible by constant updating of synapse connections in
your brain.

38 Postsynaptic is the state of being or occurring on the receiving end of a
discharge (of neurotransmitter/chemical messengers) across the synapse.

Neuroplasticity occurs on a variety of levels, ranging
from cellular changes due to learning, to large-scale changes
involved in cortical remapping in response to imjury. It has
now been proven that the brain remains plastic even into
adulthood.

Decades of research have now shown that substantial
changes occur in the lowest neocortical® processing areas,
and that these changes can profoundly alter the pattern of
neuronal (of brain cell) activation in response to experience.
Experience can and actually does change both the brain’s

physical structure and functional organization.

39 Neocortical area is the largest and evolutionarily most recent portion of the
cerebral cortex, composed of complex, layered tissue, the site of most of the

higher brain functions.
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2. User Looks for Card

In consideration of all of the following data it is important
to keep in mind that the system and method involve single-
digit multiplication, addition and subtraction math equations
(without answers), including proprietary directions for use,
printed on a 6x2 inch laminated Card; similar in size and
form to a bookmark. Studies have proven that the positive
effects of solving single-digit math equations are limited to
those involving addition, multiplication, and subtraction but
do not extend to division equations!

During the stress response, the attention of working
memory (described above) is forced onto the stressor at the
expense of an individual’s Internal-Brain/Stressor-Impact
Control. In a pure, unstressed state, (which for most of us is
not the norm™ by any means much of the time despite our
lack of awareness of the fact), an individual controls his/her
focus, his/her multiple factor awareness, his/her decisions,
his/her voluntary actions and has the ability to correct both
incoming and outgoing contradictions, with respect to infor-
mation and/or his or her own behavior. Considering the
inverse relationship between the sub-cortical structures
(amygdala) and the frontal cortex (specifically, the prefron-
tal cortex area), the user simply searching for the Card
activates prefrontal circuits and tips the balance towards
Internal-Brain/Stressor-Impact  Control through decision-
making. Due to the nature of physical Card embodiments of
the system and method, Internal-Brain/Stressor-Impact Con-
trol through increased Executive Functions is started even
before the system and method is fully engaged.

4% Note: A 100% pure, unstressed state can be so rare for an individual that
he or she considers themselves “in the zone” (a term of art used mostly in
sports), whenever it might occur. Another way to say this is that it would be
the state of mind accompanying a particularly good day which not much goes
wrong and little resistances met with one’s actions, goals and purposes or if
present, whatever resistance seems to move itself away many the individual
comes anywhere near it—an unusual state for any person. This note suggests
and actually states outright that the condition of human being is more than not
one of at least partial stress in the modern world and might be best understood
as the precise state of mind or being we seek to escape from “on weekends”,
“on vacation”, “at the movies” . . . .

Activation of prefrontal circuits occurs when for example,
one is remembering the location of an object; the activation
leaves two memory traces, one referring to its original
location (an episodic record) and another referring to the
new location (a working-memory trace). Thus, even before
you actually delve all the way into the main body of the
system and method, it will already have started to decrease
stressful thoughts and feelings.

During stress, working memory is impaired. Even before
using the system and method, simply thinking about where
you left your Card activates the medial prefrontal cortex and
as stated above, when prefrontal circuits are activated the
amygdala is inhibited, making it harder for the amygdala to
express fear.

3. User Grasps a Card

Grasping a Card activates the parietal lobe*'. The parietal
lobe plays important roles in integrating sensory information
from various parts of the body, knowledge of numbers and
their relations, and in the manipulation of objects. Its func-
tion also includes processing information relating to the
sense of touch. Portions of the parietal lobe are involved
with visuo-spatial processing. Grasping a Card redistributes
blood flow in the brain due to the extensive activation of
neurons in the parietal lobe.

 The Parietal Lobe plays important roles in integrating sensory information
from various parts of the body, knowledge of numbers and their relations, and
in the manipulation of objects. Portions of the parietal lobe are involved with
visuospatial processing. Although multisensory in nature, the posterior pari-
etal cortex is often referred to by vision scientists as the dorsal stream of
vision (as opposed to the ventral stream in the temporal lobe). This dorsal
stream has been called both the ‘where’ stream (as inspatial vision) and the
‘how’ stream {as in vision for action). Various studies in the 1990s found that
different regions of the posterior parietal cortex in Macaques represent

different parts of space.
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The function of an object such as drinking coffee is bound
in our memory to the object itself such as a coffee cup. This
object-function binding also occurs with the system and
method. Once a person has used embodiments of the system
and method, the actions performed in finding it, grasping it
and using it for the purpose of Internal-Brain/Stressor-
Impact Control in personal stress intervention forms a
lasting representation in the brain.

4. User Places Card Within His/Her View

The Object-Action binding (see above) is a critical com-
ponent of the positive results produced by seeing a Card.
Studies of the “Priming Effect” an implicit (subconscious)
effect in which exposure to a stimulus influences a response
to a later stimulus. Once a Card is bound to personal stress
intervention it has a positive priming effect on an individu-
al’s response to a later Stressor. In this way, the Card
becomes a positive, self-generated environmental cue which
commences Internal-Brain/Stressor-Impact Control.

5. User Picks a Side to Use and Orients to the Card

A portion of the parietal cortex PC, the lateral intra-
parietal area, contains a map of neurons, encoded when the
eyes are fixed on a particular location, representing the
saliency™ of spatial locations, and attention to these spatial
locations. Changing the direction of eye movement during a
stressful episode decreases the vividness of the stressful
memory.

42 Qaliency is the state or condition or being prominent, conspicuous or
striking.

In addition, simultaneous activation of the visuo-spatial
sketch pad, looking at an object, holding an object, and
moving an object activates the visuo-spatial sketch pad.
Together with activation of the phonological loop (see
below) dual activation of the visuo-spatial sketchpad and
phonological loop more effectively decreases intensity of
negative emotions than activation of either system alone
further demonstrating the importance of the physical Card.

6. User Chooses a Math Problem

Even before engaging in “doing the math” an individual
choosing a particular side of the Card, addition and subtrac-
tion or multiplication, is exercising Internal-Brain/Stressor-
Impact Control over a Stressor. Internal-Brain/Stressor-Im-
pact Control imparts the benefits of “immunization” to later
Stressors as discussed above. Studies indicate that the posi-
tive benefits of Internal-Brain/Stressor-Impact Control over
a prior Stressor are of utmost importance.

7. User Reads a Math Problem

The phonological loop (see above) is that portion of
working memory which holds sound or phonological infor-
mation for processing. Auditory or verbal information is
assumed to enter automatically into the phonological stor-
age. Visually presented language can be transformed into
phonological code by silent articulation and thereby be
encoded into the phonological storage (or store). Simulta-
neous activation of the phonological loop along with acti-
vation of the Visuo-spatial sketch pad more effectively
decreases intensity of negative emotions than activation of
either system alone.

For example: Converting the visual equations on the Card
to phonological information, manipulating the equations,
articulating the answers either out loud or silently activates
these two systems more efficiently and effectively than
either processing function alone. This further demonstrates
the unique importance of placing single-digit math equations
on the physical Card.

Directed eye movements during the recall of negative
emotion images (remembering) by an individual potently
decrease both the vividness and intensity of the recalled
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memory. Specifically, the eye movements required to see an
individual math equation such as addition, subtraction and
multiplication decrease intensity and vividness of negative
emotional memory. This again is consistent with the use of
single digit math equations on the physical Card.

8. User States or Considers the Math Problem

Reiterating . . . the phonological loop is that portion of
working memory which holds sound or phonological infor-
mation for processing. Auditory or verbal information is
assumed to enter automatically into the phonological store.
Visually presented language can be transformed into pho-
nological code by silent articulation and thereby be encoded
into the phonological storage.

More brain activation can occur when the equations are
answered out loud; that said, the same areas in the brain and
the same nerves which innervate the muscles of facial
expression and articulation are activated to one degree or
another whether the answers are articulated out loud or
silently.

9. User Formulates an Answer to the Math Problem

The regulation, control, manipulation and management of
cognitive processes such as planning, working memory,
attention, problem solving, verbal reasoning, inhibition,
mental flexibility, task switching and initiation and moni-
toring of actions has been labeled “Executive Functions.”
The more Executive Functions are engaged the less the
“stress circuits” of the brain are engaged. Single digit
multiplication engages Executive Functions related to
memory diverting limited working memory resources away
from the stress circuits.

As stated just above, the more Executive Functions are
engaged the less the “stress circuits” of the brain are
engaged. Single digit addition and subtraction engage
executive functions related to actual computation (we cal-
culate 5+8=13) while single digit multiplication engage
executive functions related to memory (we remember
2x4=8). A single digit math equation is indeed a very
powerful thing, activating memory and decision-making
Executive Functions in an emotionally neutral manner
diverting even more of the limited working memory
resources away from the stress circuits.

The system and method relies on numerical Distraction as
a method proven to disrupt negative emotions and improve
negative mood. Numerical Distraction, the use of single
digit addition, subtraction and multiplication, used at the
same time that stress and intrusive negative thoughts corrupt
our ability to think clearly and enjoy life, improves negative
mood, decreases the body’s physiologic stress response
(increased heart rate, sweaty palms, rapid breathing etc.) and
interrupts negative thoughts. Numerical Distraction works
faster and more completely than other forms of Distraction.

Single digit math is an emotionally neutral stimulus. The
nature of the task used to compete with the forced attention
on negative thoughts is of utmost importance. Emotionally
neutral tasks like single digit math equations are much more
effective than similar tasks with positive or negative emo-
tional weight.

Working memory load is self-balanced vs. any Stressor to
equilibrate** working memory load.

43 Equilibrate . . . to balance equally; keep i equipoise or equilibrium.

As stated before, working memory is generally consid-
ered to have limited capacity. Working memory load also
called cognitive load refers to the amount of data being
manipulated by working memory at any particular time. As
previously stated, alternating between two tasks alters each
of the tasks to one degree or another. It has also been clearly
demonstrated that in order to reduce stressful feelings the
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“other” task load must be balanced with the demands on
working memory of the stressful thoughts or feelings. The
system and method’s use of single digit math is an excellent
solution. The individual can alter the type of equation, the
difficulty, the pace, the length of time and many other factors
which balance the cognitive load with the demand of the
stress producing thoughts.

10. User States the Answer Out Loud

As stated above (and in section/step 8 above), the pho-
nological loop is that portion of working memory which
holds sound or phonological information for processing.
Auditory or verbal information is assumed to enter auto-
matically into the phonological storage. Visually presented
language can be transformed into phonological code by
silent articulation and thereby be encoded into the phono-
logical storage.

In addition, more brain activation can occur when the
equations are answered out loud; however, the same areas in
the brain and the same nerves which innervate the muscles
of facial expression and articulation are activated to one
degree or another whether the answers are articulated out
loud or silently.

11. User Repeats Steps 5-10 Three More Times

Due to synaptic plasticity and neurogenesis (the formation
of new neurons) the changes are physical and cumulative.
Neuroscientists described the effect of repeated use of the
system and method use in the following phrase:

Neurons that Fire Together Wire Together.

There are complex progressive changes that physically
occur in synapses, neurons, neurotransmitters, glial cells (a
class of brain cells once thought to be limited to supporting
roles but now believed to be involved in wholesale brain
“rewiring”), receptors, cell membranes and others.

12. User Checks for Stress and Repeats Steps 5-12 as
Needed to Reach 13

The user checks for any residual stress. The user contin-
ues the 4x4 check until he/she (Duchenne) smiles naturally.

The method of alternating tasks as in embodiments of the
system and method eliminates “thought suppression” a
proven-to-be ineffective method for dealing with stress.
Thought suppression is a mental process of deliberately
trying to stop thinking about certain thoughts. It is often
associated with obsessive-compulsive disorder in which a
sufferer will repeatedly (usually unsuccessfully) attempt to
prevent or “neutralize” intrusive distressing thoughts. This
technique, although still used today, has been proven to not
only be ineffective in “neutralizing” distressing thoughts but
actually increases the occurrence and persistence of distress-
ing thoughts. Embodiments of the system and method not
only take into account the fact that “thought suppression
techniques” are detrimental; they also eliminate the negative
effects of “thought suppression.”

13. User Smiles

The (Duchenne) smile indicates a very specific endpoint
in the process. Studies have indicated that it is impossible to
feel a negative mood when a person has what is known as
a Duchenne Smile (a true natural smile involving muscles
around the eyes). Smiling in which the muscle around the
eye contracts, raising the cheeks high (Duchenne smiling) is
uniquely associated with positive emotion.

D. Physical Changes

1. Physical Changes that Erase Stress

The prefrontal cortex and the amygdala are reciprocally
related. In order for the amygdala to respond to fear reac-
tions, the prefrontal region has to be shut down. When the
prefrontal region is active, the amygdala would be inhibited
making it harder to express fear. Pathologic fear, then, can
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only occur when the amygdala is unchecked by the prefron-
tal cortex, non-pharmaceutical treatment of pathologic fear
requires a person to learn to increase activity in the prefron-
tal region so that the amygdala is less free to express fear.
Although objective information about the world may indi-
cate that a situation is not dangerous, because someone
oppressed by an unchecked amygdala cannot properly regu-
late fear circuits, they experience fear and anxiety in these
(objectively but not subjectively-seeming) safe situations.

When the total of inhibitory influences on the prefrontal
cortex, by subcortical structures such as the amygdala, are
greater than the excitatory influences, the prefrontal cortex
and executive functions are “shut down,” i.e., cannot occur
or are substantially hindered.

It has been clearly demonstrated that stress impairs
higher-order prefrontal cortex abilities such as working
memory and attention regulation. Thus, attention regulation
switches from thoughtful ‘top-down’ control by the prefron-
tal cortex that is based on what is most relevant to the task
at hand to ‘bottom-up’ control by the sensory cortices,
whereby the salience of the stimulus captures our attention.

Research demonstrates that exposure to even brief periods
of intense stress is sufficient to cause significant structural
remodeling of neurons within the prefrontal cortex. Stress-
induced alterations in prefrontal cortex neuronal morphol-
ogy are associated with deficits in executive functions such
as working memory, attention, cognitive flexibility, and
additionally cause emotional dysregulation. The molecular
basis of stress-induced changes in prefrontal cortex mor-
phology and function are only now being elucidated.

2. Activation of the Parietal Cortex Area

The parietal cortex PC (FIG. 17) is generally activated
while holding the Card and doing math equations. The
parietal lobe plays important roles in integrating sensory
information from various parts of the body, knowledge of
numbers and their relations, and in the manipulation of
objects. Its function also includes processing information
relating to the sense of touch. Portions of the parietal lobe
are involved with visuo-spatial processing, The posterior
parietal cortex is often referred to by vision scientists as the
stream of vision, the “where” stream (as in spatial vision)
and the “how” stream (as in vision for action). The posterior
parietal cortex receives somatosensory (sense of body) and
visual input, which then, through motor signals, controls
movement of the arm, hand, as well as eye movements.

3. Brain Activation in Connection with Speaking

More brain activation occurs when the equations are
answered out loud. However, the same areas in the brain and
the same nerves which innervate the muscles of facial
expression and articulation are activated to some degree
whether the answers are articulated out loud or silently.

A portion of the parietal cortex is called the primary
somatosensory cortex. The somatosensory cortex is the main
sensory receptive area for the sense of touch. Based on the
functions listed above for the parietal and somatosensory
cortex, the system and method activates the cortex to an
extensive degree both by physically holding the Card of the
system and method, and by looking at the Card and doing the
math equations. The extent of the sensory and motor brain
“territory” devoted to the hand is quite impressive as seen in
a famous model of the body as it would look if it was
proportional to the brain territory devoted to it. Again, this
fact points to the importance of a physical Card or object
used in connection with the system and method.
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4. Five Functions of Working Memory

Five specific functions of working memory, attention and
Executive Functions taken together which are important to
consider in this summary are:

1. SELECTIVE ATTENTION—what is focused on.

2. MENTAL RESOURCE ALLOCATION—which things

in combination are considered.

3. DECISION MAKING—choices between options,

including goal prioritization.

4. VOLUNTARY MOVEMENT—self-generated action.

5. RESOLUTION OF CONFLICTING STIMULI—han-

dling of situational contradictions.

5. Synaptic Plasticity

Synaptic plasticity is the ability of synapses to strengthen
or weaken over time, in response to increases or decreases
in their activity.

Plastic change results from the alteration of the number of
receptors located on a synapse. There are several underlying
mechanisms that cooperate to achieve synaptic plasticity,
including changes in the quantity of neurotransmitters
released into a synapse and changes in how effectively cells
respond to those neurotransmitters.

Synaptic plasticity occurs in cortical and sub-cortical
brain structures.

Spaced practice vs. massed practice increases synaptic
plasticity and improves LEARNING. Studies of behavior
ranging from learning in academics, playing sports and
playing a musical to forming positive or negative habits to
the relative effectiveness of psychological therapy in
between therapy sessions have demonstrated that “spaced”
intervals consisting of many short, stretched out over time
sessions are more effective than longer, concentrated in time
sessions. The system and method takes this into account by
its “just in time” nature. That is, not only is the use of the
system and method of short duration and spaced out over
time, but its use is much more closely related in time to when
it is needed (i.e., when stress is veering to the uncontrollable
variety).

6. Focus Control

The prefrontal cortex and the amygdala are reciprocally
related. In order for the amygdala to respond to fear reac-
tions, the prefrontal region has to be shut down. Synaptic
plasticity in the prefrontal cortex as a result of increased
prefrontal activity inhibits the amygdala, making it harder to
express fear and the subsequent “Forced Attention” caused
by the amygdala to the object of stress (the Stressor).
Selective attention and selective focus of prefrontal Execu-
tive Functions could be restored if a person learns to increase
activity in the prefrontal region.

7. Memory Improvement

Cortisol works with epinephrine (adrenaline) to create
memories of short-term emotional events; this is the pro-
posed mechanism for storage of flash bulb memories*, and
may originate as a means to remember what to avoid in the
future. However, long-term exposure to cortisol damages
cells in the hippocampus; this damage results in impaired
learning. Furthermore, it has been shown that cortisol inhib-

its memory retrieval of already stored information.

4 A flashbulb memory is a memory that was laid down in great detail during
a personally significant event, often a shocking event of national or interna-
tional importance. These memories are perceived to have a “photographic”
quality. The term was coined by Brown and Kulik (1977), who found highly
emotional memories (e.g. hearing bad news) were often vividly recalled, even
sometime after the event. For example, a great many people canreme mber
where they were when they heard of the terrorist attacks on Sep. 11, 2001 or
the assassination of U.S. President John F. Kennedy, civil rights leader Martin

Luther King Jr., or musician John Lennon.
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Attenuating the unavoidable stress responses which occur
throughout the day and day to day by virtue of quickly using
the system and method, decreases chronic stress resulting in
a decrease in excessive glucocorticoids* (cortisol).

4* Glucocorticoids . . . steroid hormones that are synthesized by the adrenal
cortex of vertebrates and have anti-inflammatory activity

8. Altering CRH Amounts or Flow

In response to the initial fear-signaling impulses gener-
ated by the amygdala the hypothalamus releases corticotro-
phin releasing hormone (CRH). CRH from the hypothala-
mus stimulates the pituitary gland to release
Adrenocorticotropic  hormone (ACTH) which courses
through the blood stream eventually stimulating the adrenal
gland to secrete the hormone cortisol into the blood stream.
CRH then is the main hormone in a very complex system
which initiates the cascading conversion from the acute
stress response to the chronic stress response.

9. Hippocampus Activation

The hippocampus contains high levels of glucocorticoid
receptors (cortisol), which make it more vulnerable to long-
term stress than most other brain areas. Stress-related ste-
roids affect the hippocampus in at least three ways: first, by
reducing the excitability of some hippocampal neurons;
second, by inhibiting the genesis of new neurons; third, by
causing atrophy of dendrites™ in certain type of neuron in
the hippocampus. There is evidence that humans having
experienced severe, long-lasting traumatic stress show atro-
phy of the hippocampus more than of other parts of the
brain. These effects show up in post-traumatic stress disor-
der, and they may contribute to the hippocampus atrophy
reported in schizophrenia®” and severe depression. A recent

study has also revealed atrophy as a result of depression.
46 Dendrite . . . is any of the short-branched threadlike extensions of a nerve
cell, which conduct impulses inward towards the cell body.

47 Schizophrenia, according to psychiatry, is a severe mental disorder char-
acterized by some, but not necessarily all, of the following features: emotional
blunting, intellectual deterioration, social isolation, disorganized speech and

behavior, delusions, and hallucinations.

10. Increased Blood Flow to the Limbic Brain and the
Amygdala

The amygdala is the hub of the complex system including
the sympathetic nervous system, the HPA axis, various brain
structures, synapses, hormones and neurotransmitters.
Through these complex interactions the amygdala is essen-
tial to emotions particularly strong emotions. Built into these
systems are feed-forward mechanisms which basically pour
gasoline on the fire. As the inventor has seen and as all
humans who have experienced stress know, stress can dis-
rupt the five functions of working memory. Working
memory is the system that actively holds multiple pieces of
transitory information in the brain, where they can be
manipulated. Working memory is generally considered to
have limited capacity. A dual-task paradigm is an experi-
mental procedure that requires an individual to perform two
tasks simultaneously. Studies have consistently demon-
strated that intrusive stressful thoughts which force attention
on the source of the stress (Task 1) are minimized, dissi-
pated, interfered with and altered in very important ways by
undertaking another task at the very same time (Task 2). The
dual-task paradigm is an essential component of the system
and method, and is utilized to both intervene in a stressful
situation and immunize against later stress. Aspects of the
system and method and the use of the dual task paradigm
such as Math Distraction and Cognitive Reappraisal will be
described below.

11. Increasing Oxytocin in the Brain

Oxytocin is secreted from the pitvitary gland, and
although it has many functions and there are many nuances
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to a thorough discussion of its functions, oxytocin can be
called the Trust Hormone. CRH and oxytocin are interre-
lated. We will focus on one particular brain structure out of
the many we could have chosen.

The trust-boosting effect of oxytocin works by reducing
activity in the brain’s fear center, the amygdala. Oxytocin
also works by weakening the connections within the brain’s
fear-processing circuitry in response to fearful stimuli.

CRH is the hormone released by the hypothalamus which
initiates the hormonal stress response. In the end this chemi-
cal cascade™ makes it back to the central nucleus of the
amygdala which strongly influences our thoughts and
actions during stress. CRH acts on the central nucleus in a
feed forward manner putting more coals on the stress fire.
However, there are also feedback inhibitory neurons acting
on the central nucleus of the amygdala which rein in the
output of the nucleus calming things down. These inhibitory,
“calming down” neurons use a very specific neurotransmit-
ter to send their message—oxytocin! The effect of Oxytocin
is circular. Release of Oxytocin in the brain calms things
down and imparts in the individual feelings of trust. It is
released when people are in a situation of trust, for example,
when one see’s one’s family.

48 A Cascade is anything that resembles a waterfall, especially in seeming to
flow or fall in abundance; e.g., a consecutive sequence of chemical or physical

processes.

12. Increasing Dopamine in the Brain

Dopamine, like Oxytocin, has an impressive number of
functions and effects in the body and brain. For the inven-
tor’s purposes here we will look at one function—dopamine
is the “Seeking Neurotransmitter”. It release in the brain will
facilitate seeking a reward. Once the reward is achieved (or
satiated) dopamine levels drop off dramatically. This works
well except in the case of addictions of all types. Dopamine
and the nucleus accumbens, (a key brain structure in the
brain’s reward circuitry) interact to not only facilitate our
seeking a reward but to make the activity rewarding in the
first place.

13. Neutralizing Demand Exaggeration

Use of the system and method activates prefrontal circuits
and dampens the impact of the stress response on prefrontal
circuits. Once the initial physiologic stress response is
attenuated the Executive Functions of the prefrontal circuits
allow us to see that rewards are possible.

14. Erasing Compulsive Copying

A mirror neuron is a neuron that fires both when an animal
acts and when the animal observes the same action pet-
formed by another. Thus, the neuron “mirrors” the behavior
of the other, as though the observer were itself acting. In
humans, brain activity consistent with that of mirror neurons
has been found in the premotor cortex™, the supplementary
motor area®®, the primary somatosensory cortex.’! and the
inferior parietal cortex?,
49 The Premotor Cortex is responsible for sensory guidance of movement and
control of muscles.

0 Supplementary Motor Area (SMA) is just in front of the primary motor
cortex. The SMA is implicated in the planning of motor actions and is
associated with bimanual (using or requiring both hands) control. One could
say that the SMA sends a “plan” of the motor action to the primary motor
cortex, which executes the action. The SMA is implicated in actions that are
under internal control, such as the performance of a sequence of movements
from memory (as opposed to movements guided by a visual cue).

! The Primary Somatosensory Cortex is formed by two hemispheres that
receive information from the opposite (contralateral) side of the body. For
example, the right primary somatosensory cortex receives information from
the left limbs, and the right visual cortex receives information from the left
visual field. The organization of sensory maps in the cortex reflects that of the
corresponding sensing organ, in what is known as a topographic map.
Neighboring points in the primary visual cortex, for example, correspond to
neighbering points in the retina.

52 The Inferior Parietal Cortex lies at a key location in the brain, at the
Junction of the auditory, visual, and somatosensory cortexes, with which it is
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massively connected. In addition, the neurons in this lobule (subdivision of
a lobe) can process different kinds of stimuli (auditory, visual, sensorimotor,
ete.) simultaneously. This combination of traits makes the inferior parietal
lobule an ideal candidate for apprehending the multiple properties of spoken
and written words: their sound, their appearance, their function, etc. This
lobule may thus help the brain to classify and label things, which is a
prerequisite for forming concepts and thinking abstractly.

Mirror neuron systems in the human brain help us under-
stand the action and intentions of other people. Mirror
neurons help us discern if another person who was picking
up a cup of tea planned to drink from it or clear it from the
table. In addition, mirror neurons may be the neural basis of
the human capacity for emotions such as empathy.

During a stressful event, automatic imitation is subject to
input modulation by attentional processes, and output modu-
lation by inhibitory processes. It is mediated by learned,
long-term sensorimotor associations that cannot be altered
directly by intentional processes. Many researchers believe
that automatic imitation is mediated by the mirror neuron
system.

One of the system and method’s one-of-a-kind attributes
is that using it as directed under its “When” and “How”
instructions increases the occurrence of synaptic pathway/
circuit expansion within the brain of the user, starting at ages
ranging from “pre-teen attribute all the way through to 90+”.
Synaptic Pathway/Circuit Expansion is a tangible way to
describe increase in wisdom and intelligence.

A mirror neuron is a neuron that fires (copying) both when
an individual acts and when the individual observes the
same action performed by another.

15. Undoing Single Factor Obsession

The simplest directive of the stress circuits from its
earliest initiation, designated above as the “low road,” is to
pay undivided attention to that uncertainty, threat or danger
in one’s environment. This “Forced Attention” or “Single
Factor Obsession” has throughout eons of time been an
extremely successful evolutionary mechanism to keep
humans and other mammals alive. Yolumes have been
written about the fact that in modern times, at least for
humans, this hard wired alarm system causes us many
problems.

The system and method utilizes the concept of selective
attention, attention determined by personal choice and moti-
vation, to counteract this very powerful attentional redirec-
tion. But, this ability of self determination must be incre-
mentally, plasticly, built back into our brains while we are
under stress. In addition to all of the other scientific reasons
the system and method is effective, the “How To” and
“When To” protocol maximizes this ability.

16. Eliminating Decision-Factor Rejection

Depending on the Stressor and the decision or decisions
to be made the amygdala and its allies inhibit our ability to
make conscious decisions. The system and method utilizes
small decisions made over and over from the time someone
decides to use the Card, decides which side to use, decides
for example what “3x2” equals, to deciding they are finished
because they achieved a (Duchenne) smile, to overcome
“decision rejection.” This aspect of the system and method,
small decisions made over and over again, activate Execu-
tive Functions of the prefrontal cortex.

17. Re-Engaging the Self Correcting Functions of the
Brain

The PFC is the prefrontal cortex. The prefrontal cortex
(PFC) is the most anterior part of the frontal lobes of the
brain. This brain region is responsible for planning complex
cognitive behavior, (of course, consciously), “personality”
expression, decision making, and moderating social behav-
ior. The basic activity of this brain region is considered to be
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orchestration of thoughts and actions in accordance with
internal goals. The prefrontal cortex is highly interconnected
with much of the brain, including extensive connections
with other cortical, sub-cortical and brain stem sites. The
prefrontal cortex is especially interconnected with brain
regions involved with attention, cognition and action and it
also interconnects with brain regions involved with emotion.

The “ACC” is the Anterior Cingulate Cortex. The ACC is
an area of the cortex which connects the sub-cortical struc-
tures such as the amygdala, basal ganglia® and others to the
prefrontal cortex. The ACC has many functions but impor-
tant to this summary is that it detects and monitors errors,
evaluates the degree of the error, and then suggests an
appropriate form of action to be implemented by the motor
system. Studies indicate that the ACC “picks up” errors
when the emotional and cognitive aspects of a given situa-
tion are incongruent.

3 Basal Ganglia . . . Mammalian basal ganglia are nerve bundles associated
with a variety of functions: motor control, cognition, emotions, and learning.
Plastic changes (see above) in the brain based on learning

and memory result in an increase in the relative strength of
Prefrontal circuits through consistent use of the system and
method. The plastic changes are not limited to a particular
brain structure. Instead, plastic changes occur throughout the
entire brain, in this case throughout the prefrontal circuits,
anterior cingulate cortex and sub-cortical structures.
18. Erasing Involuntary Actions
Working memory is negatively affected by stress. When
the stress circuits dominate, the inverse of the five prefrontal
functions exists for the individual as listed below:
1. Selective Attention becomes—Forced Attention”
2. Mental Resource Allocation becomes—“Resource
Blindness” or “Single Factor Obsession”

3. Decision Making becomes—*“Status Quo Bias” or
“Decision Rejection”

4. Voluntary Movement becomes—“Involuntary Stress-
Driven Movements”

5. Resolution Of Conflicting Stimuli becomes—*

solved(ing) Conflicts”

Depending on the stressor, the involuntary movement
erased is whatever action the amygdala and its allies were
forcing on consciousness.

As an example of yet another way the system and method
breaks up the real life manifestations of stress . . . . Studies
have demonstrated that stress-produced motion tends to be
bilateral, right and left hands move synchronously, simply
picking up a Card of the system and method with one hand
breaks this physical motion cycle. On a more grand scale
most of us can recall relatively complicated actions we have
carried out while under stress and only after later reflection
realize we did anything!

FIGS. 19-20 show front and back, respectively, of another
embodiment of the Card. In this embodiment, the front and
back of the Card show the motivational phrase “Become An
Expert On Being Yourself” and indicates that the Card helps
or can help with handling whatever is next no matter what.
The front and back contain the same type of mathematical
problems and the same instructions or substantially the same
instructions as the prior embodiments.

FIGS. 19-20 shows a Card (front and back, respectively)
like that of FIGS. 1 and 2, and/or FIG. 15, but of a different
embodiment. In this embodiment, Card 50 has a front side
50a with a math problem section 52 containing rows and/or
columns of math problems, e.g., having single digit addition
problems (but as in any embodiment, the problems may be

‘Unre-
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single digit addition, subtraction and/or multiplication). The
Card may also have a Section 51 containing an aspirational
phrase or phrases such as:

Become An Expert On Being Yourself

TO HANDLE WHATEVER IS NEXT NO MATTER
WHAT!

The Card may have one or more “educational” or “defi-

nition” sections on one edge or part, e.g.:

Section 58 may say contain the definition: “THE OPPO-
SITE OF STRESS Is Trust. TRUSTING Yourself and Inspir-
ing TRUST In Others . . . STARTS HERE!!”

Section 53 may say:

HAPPINESS REQUIRES . . . 1. Desired Rewards Seem
Possible & in View; 2. No Negative Emotions; 3.
Things (Right Now) Make Sense.

There is an instructions section 55 which may say:

When to Use The TRUSTCard® . . .

1 ... 3x Every Day: At Times You Are Not Under
Stress.

2 ... Any Other Moment You Realize You Are Under
Stress.

3 ... When Possible Before Deciding Anything Impor-
tant!

4 . . . Ist Thing After Waking; Last Thing Before
Bedtime.

5. .. At Moments of Recurring Fear, Worry, Upset or
Dread!

In Section 54 and elsewhere, pictures, phone numbers,
copyright notice and other sayings may appear on the Card.
Phone numbers and/or internet web addresses (URLs) may
appear in Resource section 57. Supplemental instructions
may appear in Section 56, such as:

COULD ANYTHING MAKE A DIFFERENCE? Try 1-5

The Next 7 Days!

All embodiments of the Card may have addition and
subtraction problems. It may have an educational section as
well, e.g., the same or substantially the same “saying” as in
other embodiments. This Card may have an instructions,
Stress definition and Trust definition section. The “instruc-
tions” may say:

The definition of “STRESS” and “TRUST” portions of
this instructions section 55 preferably say:

STRESS DEFINED: WHEN (YOU FEEL) THE
DEMANDS BEING MADE OF YOU EXCEED
YOUR RESOURCES TO MEET THEM!

TRUST DEFINED: WHEN YOU (WOULD) FEEL
100% COMFORTABLE LETTING A PERSON (IN-
CLUDING YOU) MAKE DECISIONS OR ACT ON
YOUR BEHALF.

There may also be other sayings, notices, copyright
notice, such as or similar to the Card of any other embodi-
ment.

The back 505 of the Card may also have an “instructions”
section 55a, which may say:

How To Use The TRUSTCard® . . .

Note: The Time (Of Day) & The Stress (Extant) & The

Importance (Of An Upcoming Decision)

Then . . . Do 4 Math “Problems” Either Side.

Check For Any Stressful Feeling or Thought.

Do 4 More Math “Problems” Either Side.
Check For Any Stressful Feeling or Thought.

Do 4 More Math“Problems”, Etc.

Check For Any STRESS AGAIN . . .

Repeat “4-Check-4” UNTIL YOU SMILE!

There may also be an Aspiration section 51a like that on

the front of the Card, a definition section 58a which may say:
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THE OPPOSITE OF STRESS Is TRUST. TRUSTING
Yourself And Inspiring TRUST In Others . . . STARTS
HERE!!!

There is a math problem section 52a, which has single
digit math problems in rows and/or columns, e.g, eleven
problems in each of four columns such as multiplication
(addition and/or subtraction).

There may be a study section 534 indicating that “Over 90
Verified Scientific Studies Support & Explain The Principles
Underlying The Efficacy Of TheTRUSTCard™.”

There may also be a resources section 57a, and a section
59a with sayings and photos.

As in all embodiments of the systems and methods
disclosed herein, all that is necessary on the Card are single
digit math problems sufficient to carry out the process, and
preferably instructions on the Card for carrying out the
processes herein. Aspirational sayings, resources, graphics
and other embellishments disclosed herein are not necessary
to carry out the inventive processes and system herein.

FIGS. 21 and 22 illustrate another embodiment where a

mechanism for monitoring various vital signs of the user
while using the Card may be implemented, such as a blood
pressure monitor and/or a heart rate monitor.
As shown in FIGS. 21 and 22, another embodiment is
similar to that of FIG. 3 and further includes a user mea-
suring and monitoring blood pressure (BP) and/or heart rate
(HR) (aka pulse).

In one version, BP and/or HR may be measured periodi-
cally, such as once a day, every other day, three times per
week, once a week, once per month, or some other interval,
along with regular use of the Card per any of the embodi-
ments herein, such as that of FIG. 3.

Alternatively, and/or in conjunction with the above, the
user may integrate BP and/or HR monitoring into the steps
of using the Card. As shown in FIG. 21, a user 60 may hold
a Card 102 in one hand 60a and have a BP and/or HR cuff
or sensor 65 on the other hand or arm 605, as appropriate for
measuring BP and/or HR. Card 102 may be the same as or
substantially similar to any of the Cards of the previous
embodiments herein.

A BP and/or HR Monitor device 61 having a display 63
is connected by tube 67 and/or wires as appropriate to the
sensor 65.

As shown in FIG. 22, the process of using Card 102 (e.g.
the process of FIG. 3) may be modified by including steps
of measuring BP and/or HR 121, 123, 127, 129, 130 and/or
132. The steps in the process of FIG. 3 are the same as in
FIG. 3. However, in addition to, or in lieu of the steps in
which the user feels or checks for the presence of stress, the
user’s BP or HR may be taken to determine a baseline (e.g.,
step 121 where the user checks BP and/or HR) prior to doing
a set of four math problems (e.g., step 122), and then again
after doing the math problems (e.g., at step 123). Neverthe-
less, the user should not stop the process until the user has
a Duchenne smile. However, the BP and/or HR feedback
will be helpful in enabling the user to see and monitor the
progress of the process, which can itself help calm the user.
In addition, when the user is done with the process (has a
Duchenne smile/step 134—“no” and step 128), the user may
again take BP and/or HR at step 127 or at step 129 which
provides a “no stress” baseline which the user can compare
to the next time the user feels stress, and restarts the process
(step 119). FIG. 23 is a view of a variation of the flow chart
of FIG. 22 showing another embodiment of the invention;

FIG. 24 is a view of another variation of the flow chart of
FIG. 22 showing a further embodiment of the invention; and
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FIG. 25 is a view similar to FIG. 21, showing the
variations and embodiments of FIGS. 23 and 24.

In the embodiment of FIG. 23, there is a stress and pain
reduction method and system for a user. In this embodiment,
the user may integrate BP and/or HR monitoring and/or
other device to monitor stress, e.g., by monitoring heart rate
change and/or by determining if the user has reached a point
where he/she has a Duchenne smile (smiling, in which the
corners of the mouth are raised and the cheeks are raised
high-see footnote 3) into the steps of using the Card. As
shown in FIG. 21, a user 60 may hold a Card 202 in one hand
60a and have a BP and/or HR cuff or sensor 65 on the other
hand or arm 605, as appropriate for measuring BP and/or
HR. Card 102 may be the same as or substantially similar to
any of the Cards of the previous embodiments herein, or it
may be a display or smartphone, or a handheld device
having a display and a processor.

A BP and/or HR Monitor device 61 having a display 63
is connected by tube 67 and/or wires as appropriate to the
sensor 65, and/or wireless connection. Alternatively, or in
addition thereto, the device (e.g., cuff or sensor 65 is
connected by wires, direct connection (or is part of) and/or
by wireless connection to a processor and display device
265, or to the card 202 where the card has a display and
processor, such as if the card is a smartphone or other
handheld electronic device.

The smartphone and/or handheld device may be enabled
to measure heart rate and/or stress level, using e.g., an app,
such as “Instant Heart Rate” and/or “Stress Check,” both by
Azumio, at www.Azumio.com, and/or “Instant Blood Pres-
sure” by Auralife, at www.instantbloodpressure.com.
Another stress indicator device that may be used is one to
monitor heart rate variability (HRV), for which an app, e.g.,
“Elite HRV,” by Elite HRV, may be used.

FIG. 23 also shows a camera and/or video camera 267
which can take an image, series of images and/or video of
the user’s face, and use facial recognition software in the
processor (whichever processor is desired, even if the pro-
cessor is in the cloud and is used in connection with an app
or otherwise). The facial recognition software would look
for indications showing a Duchenne smile, e.g., raised
corners of the mouth and high cheeks and/or contractions of
the appropriate muscles to achieve the raised corners of the
mouth and the high checks—see footnote 3). To improve
accuracy, a baseline image or series of images of the user
may be taken prior to following the inventive method.

With such structure, the stress and/or pain reduction
method shown in the flow chart of FIG. 23 is preferably
followed when, at step 250, the process may start when the
user feels stress and/or pain, and/or otherwise wants to
reduce stress and/or pain. The process includes the following
steps:

(a) At step 252, a device such as device 65 (with monitor
61, if needed or without it, if another processor and display
may be used or if it has an onboard or attached processor and
display) is provided for measuring an initial stress level of
a user at the start of the process. The user may also have
previously used the device to take baseline stress levels. The
processor, such as processor 265, may even be accessed over
the internet or it may be local to the user, and may be in
monitor 61, or it may be in the card 202, where the card is
a handheld electronic device or smartphone. The stress level
output is preferably stored, as are all outputs, in a memory,
which is preferably associated with and/or part of the
processor.

(b) At step 252, the user’s BP and/or HR and/or rate of
change of HR is taken and the monitor provides an output
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indicative of an initial level of stress of the user. This initial
level of stress is unacceptable. The output is transmitted to
the processor which displays the output on a display. The
processor, as noted above, may be onboard or attached to the
sensor, or it may be separate from the sensor.

(c) At step 254, the user is instructed to hold the card
which has and displays multiple single digit math problems
therein or thereon, of the type discussed hereinabove, i.e.,
addition, subtraction, and multiplication problems (single
digit type).

(d) At step 256, the user is instructed to complete a first
series of four and only four of the problems, and in com-
pleting the first series of problems to try to answer the
problems correctly. It does not, however, matter whether the
user gets the right answer or not.

(e) At step 258, the user is then instructed to view the
problems on the card and to complete a second series of four
and only four of the problems, and in completing the second
series of problems to try to answer the problems incorrectly.
Again, it does not matter, whether or not the user actually
gets the wrong answer or not.

() At step 260, the system then measures the output from
the monitoring device indicative of a level of stress of the
user and transmits the output to the processor which displays
the output on the display.

() At step 262, the processor will determine if the user’s
stress level has dropped the predetermined amount or has
achieved the predetermined amount, and if so, then the
process stops at step 264. If not, the process returns to step
256 and continues on through steps 256, 258, 260 and 262
again, until obtaining a “Yes” answer at step 262.

As shown in FIG. 25, the same steps as in the above
process may be followed, except to measure success (to stop
the process), may occur when a Duchenne smile is detected
by the processor. The process may start at step 350, which
is the same as step 250.

(a) At step 352, the camera and/or video camera takes an
image or images or video of the user’s face and stores that
image. A baseline image, or images or video may previously
have been taken.

(b) In addition, the image data is output to a processor for
analyzing it, and may look for a Duchenne smile or at least
store sufficient data to look for a Duchenne smile, which
Duchenne smile would not typically be present at this time.

(c) At step 354, the user is instructed to hold the card
which has and displays multiple single digit math problems
therein or thereon, of the type discussed hereinabove, i.e.,
addition, subtraction, and multiplication problems (single
digit type).

(d) At step 356, the user is instructed to complete a first
series of four and only four of the problems, and in com-
pleting the first series of problems to try to answer the
problems correctly. It does not, however, matter whether the
user gets the right answer or not.

(e) At step 358, the user is then instructed to view the
problems on the card and to complete a second series of four
and only four of the problems, and in completing the second
series of problems to try to answer the problems incorrectly.
Again, it does not matter, whether or not the user actually
gets the wrong answer or not.

(D) At steps 360 and 362, using the camera and/or video,
an image or images and/or video is taken, and output to the
processor, which analyzes the output to determine if the user
has a Duchenne smile, and provides a signal indicative of
whether or not the user has a Duchenne smile, and displays
whether or not the user has a Duchenne smile on a display.
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(g) At step 362, if the user does have a Duchenne smile,
then the process stops at step 364. If the user does not have
a Duchenne smile, then the user repeats steps 356 to 360
until the signal from the processor indicates that the user has
a Duchenne smile.

Lastly, the processes of FIGS. 24 and 25 may be com-
bined, by measuring by the stress indicator and by taking the
image(s) and/or video, and stopping the process when either
stress has dropped by or to a predetermined amount, or when
a Duchenne smile is determined to exist, or requiring both
to stop the process.

Although the invention has been described using specific
terms, devices, and/or methods, such description is for
illustrative purposes of the preferred embodiment(s) only.
Changes may be made to the preferred embodiment(s) by
those of ordinary skill in the art without departing from the
scope of the present invention, which is set forth in the
following claims. In addition, it should be understood that
aspects of the preferred embodiment(s) generally may be
interchanged in whole or in patt.

What is claimed is:

1. A stress and pain reduction method for a user, com-
prising:

(a) providing a device for measuring stress level of a user;

(b) measuring an output from the device indicative of an
initial level of stress of the user, which initial level of
stress 1s unacceptable, and transmitting that output to a
processor which displays the output on a display;

(¢) having a user hold a card having multiple math
problems therein, the problems being in multiple series
of four problems, the math problems comprising at
least one of addition, subtraction, and multiplication
problems, and displaying the problems to the user;

(d) instructing the user to view the problems on the card
and to complete a first series of four and only four of
the problems, and in completing the first series of
problems to try to answer the problems correctly;

(e) instructing the user to view the problems on the card
and to complete a second series of four and only four
of the problems, and in completing the second series of
problems to try to answer the problems incorrectly;

(D) again measuring the output from the device indicative
of a level of stress of the user and transmitting the
output to the processor which displays the output on the
display; and

(g) repeating steps (c) to (f) until the output from the
device has changed from the output indicative of the
initial unacceptable level of stress to an output indica-
tive of a predetermined acceptable level of stress as
determined by the processor, and displaying on the
display that such predetermined acceptable level of
stress has been attained.

2. The method of claim 1, wherein the device comprises
at least one of a heart rate monitor, a blood pressure monitor
and a heart rate variability monitoring device.

3. The method of claim 1, wherein the card is a smart card
that includes the display and the processor.

4. The method of claim 1, wherein the card comprises a
smart phone that includes the processor and the display
device.
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5. The method of claim 1, wherein during the steps of
doing the series of math problems the user does the problems
out loud, and wherein the user continues the method until the
user experiences a Duchenne smile.

6. The method of claim 1, wherein the device for mea-
suring stress is worn by the user.

7. The method of claim 1, wherein the instructions to the
user are on the display.

8. The method of claim 1, wherein the math problems
which the user is instructed to do are single digit math
problems.

9. The method of claim 1, wherein the math problems are
selected from the group consisting of addition, subtraction
and multiplication.

10. A stress and pain reduction method for a user, com-
prising:

measuring an initial level of stress of a user with a device
having a processor; and

evaluating the initial level of stress of the user with the
processor and, when the initial level of stress is unac-
ceptable, reducing stress of the user by:

(a) displaying a math problem to the user;

(b) instructing the user to complete the math problem and,
in completing the math problem, to try to answer the
math problem correctly;

(c) displaying another math problem to the user;

(d) instructing the user to complete the another math
problem and. in completing the another math problem,
to try to answer the another math problem incorrectly;

(e) again measuring a level of stress of the user with the
device; and

(D) repeating steps (a) to (e) until an acceptable, reduced
level of stress of the user is attained.

11. The method of claim 10, wherein the device comprises
at least one of a heart rate monitor, a blood pressure monitor
and a heart rate variability monitoring device.

12. The method of claim 10, wherein the device includes
a card containing the math problems.

13. The method of claim 12, wherein the card comprises
a smart phone that includes the processor and a display
device, with the display device presenting the math prob-
lems and outputs indicative of the level of stress to the user.

14. The method of claim 10, wherein the acceptable level
of stress is attained when the user experiences a Duchenne
smile.

15. The method of claim 10, wherein the device is worn
by the user.

16. The method of claim 10, wherein the device includes
a display for presenting instructions to the user.

17. The method of claim 16, wherein the device includes
a display for presenting outputs indicative of the level of
stress to the user.

18. The method of claim 10, wherein the math problems
are single digit math problems.

19. The method of claim 18, wherein the math problems
are selected from the group consisting of addition, subtrac-
tion and multiplication.
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