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SYSTEMS AND METHODS FOR CLINICAL
EVALUATION OF PSYCHIATRIC
DISORDERS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This applicationis a 371 National Stage Application
on PCT/US2012/045562, filed Jul. 5, 2012, which claims
priority to U.S. 61/504,677, filed Jul. 5,2011 and 61/515,765,
filed Aug. 3, 2011, the entire contents of which are incorpo-
rated herein by reference.

BACKGROUND

[0002] Many psychiatric disorders that occur in children
and adults are treatable with various medications. The U.S.
Food and Drug Administration (FDA) has approved medica-
tions that are effective for the treatment of major psychiatric
disorders, such as an Attention-Deficit Hyperactivity Disor-
der (e.g., ADHD and/or ADD), mood disorders (e.g., depres-
sion or bipolar), anxiety disorders (e.g., Obsessive Compul-
sive Disorder (OCD), Post Traumatic Stress Disorders
(PTSD) and social anxiety), and thought disorders (e.g.,
Aspergers or psychosis) or substance abuse. For example, for
the treatment of ADD/ADHD, the FDA has approved at least
two major classes of medications with distinct neurochemical
mechanisms of action (amphetamines and methylphenidate),
with several variations in each class based on differences in
mechanisms of release that impact duration of action.
Recently FDA has extended approval to noradrenergic agents
including guanfacine (Intuniv) and atomoxetine (Strattera).
Similarly, with antidepressants, the FDA has approved a large
spectrum of medications with varied neurochemical effects
for use in the treatment of depression.

[0003] FDA approval typically relates to a single medica-
tion for the treatment of a single psychiatric diagnosis. Like-
wise, current psychopharmacological research nearly always
study patients having only one diagnosis, who are treated
with only one medication, compared to placebo. Such studies
typically exclude patients with multiple diagnoses. Patients
suffering from psychiatric disorders, however, often have
multiple psychiatric problems that cross several diagnostic
categories. Moreover, diagnostics relationships between dif-
ferent psychiatric disorders are complex and interactive.
Thus, physicians often do not have an adequate guide for
patient specificity and optimal clinical treatment. Very little
guidance exists to help clinicians treat patients that present
multiple simultaneous diagnoses and require more complex
treatments. In addition, very little guidance is available to
help clinicians account for variations in the personalities of
patients and/or in their metabolic and behavioral responses to
psychiatric drugs.

[0004] Further, almost no systemic attention has been paid
to the differences in the type or quality of attention required
for specific tasks, and the relevance of this to specific medi-
cations. Some tasks require frequent shifting from one com-
ponent to another—all of which may be familiar to the
patient. Most adults spend much oftheir time doing tasks they
are already well trained for. They predominantly require
wide, flexible attention. However, other circumstances
require significant new learning and significant study and
concentration. Applicant’s research suggests that specific
psychostimulants are preferable for specific types of tasks
and learning. For example, Vyvanse (d-amphetamine with a
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prolonged release mechanism) is excellent for shifting atten-
tion, while Adderall (combined d- & 1-amphetamine) works
well for depth of attention needed for new learning. Concerta
(a long-acting methylphenidate) is more inhibiting and better
for children who need to sit and be quiet in a classroom
environment. Such medications vary greatly in their duration
of action. Some medications may be administered once daily,
while others require repeated administration. Differences in
patient tasks, energy level, and metabolism, for example, are
relevant to a “Best Fit” optimization.

[0005] Insurance companies are acutely aware of the waste
and inefliciencies inherent in the health care system that arise
from many patients receiving medications that are not appro-
priately tailored to the patient’s needs. Unfortunately, an
accurate mechanism for establishing clinical specificity, i.e.,
a “Best Fit” verifiable model for predicting optimal matching
of medication to a patient, has been missing from standard
treatment protocols. The absence of an effective model based
on objective and subjective data leads to the suboptimal or
incorrect and inadequate treatment of many patients, adding
considerable cost and waste to the health care system.
Patients are often randomly shifted from one psychostimulant
to another with little rationale for making these changes. This
attendant cost inefficiency is borne by patients, insurance
companies and by state and national health care. Further,
patients frequently cease needed treatment because they
experience their medication as being ineffective or uncom-
fortable.

SUMMARY

[0006] Conventional techniques often survey a patient
(e.g., during a doctor’s appointment) at a time of day removed
from treatment and/or tasks normally performed by a patient.
In fact, the physician’s decision is generally based on a quick
response to very general questions, such as “Do you think this
medication is working?” or “Are you experiencing any Side
Effects?”. There is little attention to the actual tasks a patient
performs in their life, the varied attentional demand of these
tasks, and the medication and dose specificity required for
optimization. The common presumption is that all stimulants
work about the same, but they differ predominately in their
duration of action. Applicant’s experience with many hun-
dreds of patients interviewed in detail suggests that different
stimulants vary significantly in their facilitation of flexible
attention, sustained attention, and enhancement of new learn-
ing. They also differ in their impact on energy—alertness and
arousal that impacts cognitive processing including memory
storage and retrieval and capacity for problem-solving and
innovation Such techniques do not accurately capture benefits
and side effects of treatment because they rely on the patient’s
memory and vocabulary/ability to describe how they were
affected by the medication. Contrary to conventional under-
standing and techniques, a need exists for ways to accurately
evaluate benefits, side effects and other effects of a patient’s
medication, as they occur in real-time. As described herein,
Applicant has designed a system, such as one using a com-
puter system linked to a mobile device, such as a smart phone
(e.g., Apple’s iPhone®, Android® phones, etc.), tablets (e.g.,
Apple’s iPad®, HP’s TouchPad®, Samsung and Google tab-
lets, etc.), and laptops, etc., for obtaining and evaluating accu-
rate, real-time clinical data documenting the benefits, limita-
tions, and side effects of a prescribed medication. The present
invention takes into account that companies are coming out
with alternative tablets, such as HP’s TouchPad®. As such,
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the present invention contemplates, for example, a Mac or PC
format that runs on a computer via typing, a touch pad or
touch screen via stylus or manual touch.

[0007] Applicant’s real-time clinical evaluation system
provides a mechanism to create a “Best Fit” that allows phy-
sicians to optimize the efficacy of medication for individual
patients. The phrase “Best Fit” refers to a treatment protocol
that works in the best way, at the best time, to optimally help
a patient perform the specific tasks most relevant to that
patient. With respect to short-acting medications, such as
psychostimulant medications, the ability to evaluate the effi-
cacy of the prescribed medication in real-time adds a critical
time variable for determining the best medication, dosage,
and delivery mechanism (“Best Fit”) for a given patient.
Some medications, such as Vyvanse and Concernta last about
12 hrs. Others, such as Adderall XR and Focalin XR lastabout
8 hrs. Regular Adderall, Ritalin and Focalin last 2-4 hrs. In
addition there exists considerable individual patient variabil-
ity in the parameters of efficacy and duration. The difference
may be predominately pharmacokinetic (differences in rate
of absorption, metabolism and excretion) and/or pharmaco-
dynamic (differences in receptor sensitivity to medication
effects on relevant neurotransmitters, predominately dopam-
ine and norepinephrine). In fact, some aspects of duration and
clinical response change over time with exposure to medica-
tion. The dose may need to be increased after a couple months
of treatment. Task and personality factors are also relevant.
Applicant’s evaluation system extends beyond a single diag-
nosis to incorporate multiple diagnosis, personality charac-
teristics, neurobiological variables, task variables and medi-
cation variables. Applicant’s “Best Fit” model takes into
account multiple factors at once, such as (1) diagnoses; (2)
medication taken by the patient, such as information relating
to type, amount, dosages, administration times of day; (3)
tasks being performed by the patient, such as objective and
subjective information relating to attentional demand of a
task; (4) environment, such as distractions, motivational rein-
forcements, and subjective impact; (5) personality character-
istics; and (6) metabolic and pharmacodynamic factors.
[0008] Personality characteristics, tasks, environments, for
example, have not been previously applied in a systematic
model for defining a “Best Fit” treatment. Yet, such aspects
impact a patient’s response to and preference for, and com-
pliance with medication treatment. Although differences in
personality may be less critical than differences in diagnoses
and the presence of simultaneous concurrent or multiple diag-
noses, they are clearly relevant. Applicant’s system can
account for personality characteristics/factors/traits in a man-
ner that is simple, empirically defined and easily measured.
[0009] One major problem with medication treatment of
psychiatric disorders is compliance by the patient with the
prescription regimen in a manner that sustains treatment.
ADD is a life-long disorder with continued impact on pro-
ductivity and efficiency. Yet 40% of patients stop their medi-
cation within 4 months, and 60% discontinue after 6 months.
This high incidence of discontinuation makes the concept of
preference relevant to the treatment of ADD. Applicant’s
system can account for, or improve, compliance and/or issues
related to compliance.

[0010] Neurobiological variables that a “Best Fit” model
may consider are continuously expanding and can include
molecular genetics, brain imaging (PET, MRI, and SPECT
scans), electrical activity in the brain using Q-EEG, etc. Pre-
viously, relatively little systematic research has been done on
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how to use such information in the selection of medication
and/or other interventions with definitive measures of clinical
response—relevant to enhancing “Best Fit” for specific treat-
ments.

[0011] Stimulant medications have distinct differences that
affect their impact on the performance of different types of
tasks (as measured by task complexity, variety, and degree of
shifting (multitasking)) which can be measured at specific
times during the day. The system described herein easily and
efficiently allows a patient to enter a description of what task
they are doing at a specific time—and how much attention is
required to perform these tasks at that moment. Applicant’s
system can link the cognitive demands of the patient’s tasks to
the clinical characteristics of specific medications to enhance
the “Best Fit” of treatment in relation to task. In addition,
regarding psychostimulant medications, Applicant’s system
can account for clinically significant differences in chemical
composition, mechanism of action, duration of effect, and
impact on thinking and task performance.

[0012] Factors considered in a “Best Fit” model may also
include diagnoses (which in many patients are not singular)
and their impact on specific aspects of productivity and effi-
ciency in relation to the specific type of tasks being per-
formed. Applicant’s model recognizes both the objective and
descriptive aspects of the task (e.g., what the patient is doing,
how complex is the task, how flexible is the task, etc.) and
subjective aspects of the task (the patient’s interest level,
familiarity with, and attitude towards the task). Applicant’s
system also considers relevant environmental factors, includ-
ing ambient factors (degree of distractions and interruptions),
and motivational factors (degree of rewards, reinforcements,
and emotional incentives (appreciation, recognition and
encouragement) and the patient’s own subjective investment
(interest and motivation) in the work they do.

[0013] Clinically, the “Best Fit” can match the duration of
medications to the time and duration of tasks being per-
formed. A “Best Fit” protocol helps the prescribing physician
select the right medication for an individual patient, at the
right dose, at the right time, for the actual task(s) being per-
formed by that patient. It collectively takes into account the
effects of TaskxDrugxDosexTime, as quantifiable by, for
example, one or more equipped computers and/or mobile
devices. A “Best Fit” scenario may differ for a child in
elementary school, a college student studying for a final
exam, ot a business executive preparing for an annual share-
holders meeting.

[0014] The information obtained by the system is designed
through built-in analytical methods to generate an index of
the effectiveness of the medication, the duration of this effect,
the need for additional doses to maximize or sustain effect, or
the probability that a change of medication would be more
likely to be more effective or to sustain efficacy longer. This
integration and recommendation incorporates measures of
the type of tasks the patient performs, their relative pattern of
attentional demand (wide, or narrow, flexible or sustained,
detailed or conceptual) as relavant factors in selection of
medication, dose, and timing. Although this process currently
is based on clinical experience, it will become self-informing
and continuously improving. The system is anticipated to be
used by hundreds and eventually thousands of patients, con-
stituting a vast database for continuous refinement of impli-
cations and recommendations.

[0015] Itshould be appreciated thatall combinations of the
foregoing concepts and the additional concepts discussed in
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greater detail below (provided such concepts are not mutually
inconsistent) are contemplated as being part of the inventive
subject matter disclosed herein. In particular, all combina-
tions of claimed subject matter appearing at the end of this
disclosure are contemplated as being part of the inventive
subject matter disclosed herein. It should also be appreciated
the terminology explicitly employed herein that also may
appear in any disclosure incorporated by reference should be
accorded a meaning most consistent with the particular con-
cepts disclosed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The inventive subject matter disclosed herein may
be best understood by reference to the following description,
taken in connection with the accompanying drawings as set
forth below. The drawings are not necessarily to scale,
emphasizing instead generally being placed upon illustrating
the principles of the various inventive embodiments.

[0017] FIG. 1 illustrates a functional block diagram of a
real-time clinical evaluation system, according to one
embodiment of the present invention.

[0018] FIGS. 2A and 2B illustrate a mobile device and a
corresponding functional block diagram, according to one
embodiment of the present invention to facilitate the real-time
capture of patient-specific data needed to evaluate the ben-
efits, other effects, or side effects of a medication for the
treatment of a patient.

[0019] FIGS. 3A-3C illustrate a central computer and a
corresponding functional block diagram to facilitate real-
time clinical evaluation of the benefits, other effects, or side
effects of a medication for the treatment of a disorder in a
patient, according to one embodiment of the present invention

[0020] FIGS. 3D-3I illustrate information that can be
stored in a real-time clinical evaluation database according to
one embodiment of the present invention.

[0021] FIG. 4A illustrates a flow chart of a method for
real-time clinical evaluation of the effects of a medication for
the treatment of a disorder in a patient, according to one
embodiment of the present invention.

[0022] FIG. 4B illustrates a block diagram of acquired
patient information, according to one embodiment of the
present invention.

[0023] FIG. 5A illustrates a flow chart of a method for
real-time clinical evaluation of the benefits, other effects, or
side effects of a medication for the treatment of a disorder in
a patient, according to one embodiment of the present inven-
tion.

[0024] FIG. 5B illustrates a diagram for evaluating patient
information, according to one embodiment of the present
invention.

[0025] FIGS. 6-39 illustrate screen shots of a user interface
for a real-time clinical evaluation system, according to one
embodiment of the present invention.

[0026] FIG. 40 is a diagram illustrating three axes of per-
sonality factors, i.e., dependence, harm avoidance, and nov-
elty seeking, according to one embodiment of the present
invention.

[0027] FIGS. 41-43 are diagrams illustrating the effective-
ness of one example type of medication, according to one
embodiment of the present invention.
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DETAILED DESCRIPTION

[0028] Various embodiments of the present invention relate
to a system, and associated methods and apparatus, for evalu-
ating benefits, other effects and/or side effects ofa medication
for the treatment of a disorder in a patient, as evaluated in
real-time.

[0029] In particular, the systems, methods and apparatus
according to various embodiments disclosed herein provide
communication infrastructure, software applications and
computing devices, and various instruments and methods for
evaluating benefits, other effects and/or side effects of a medi-
cation for the treatment of a disorder in a patient in real-time.

[0030] Invarious exemplary implementations, one or more
aspects of the evaluation systems, methods and apparatuses
employ automated applications and instruments for electroni-
cally processing and/or analyzing information relevant to
clinical evaluation.

DEFINITIONS

[0031] The term “real-time” in relation to evaluating ben-
efits and/or effects of medication or an evaluation system
refers to an evaluation or system that updates information at
the same time and rate such information is received. Infor-
mation provided or received in “real-time” means that infor-
mation is provided or received contemporaneously or nearly
contemporaneously as events are happening to the patient.
For example, a “real-time clinical evaluation” can evaluate
how medication administration(s) (e.g., types, amount, dos-
age, at what time of day) affect a patient throughout the day,
at different times during the day, and/or when a relevant task
1s being performed by the patient.

[0032] A “computer” is a programmable machine designed
to sequentially and automatically carry out a sequence of
arithmetic or logical operations or steps. The particular
sequence of operations or steps can be changed readily, allow-
ing the computer to solve more than one kind of problem. The
term “computer” includes reference to a machine that per-
forms calculations automatically. A “computer” may be large
or small, as well as mobile (such as a mobile device) or
otherwise. For example, the term “computer” encompasses a
mobile computer device such as a smart phone or tablet.

[0033] The term “mobile device” or “mobile computer
device” (also known as a cellphone device, handheld device,
handheld computer, tablet computer, net book, laptop or
smart phone) refers to a portable electronic device typically
having a display screen with touch input and/or a miniature
keyboard which processes, receives and sends data without
the need to maintain a wired connection with the internet.
Examples of mobile devices include, but are not limited to,
iPhone®, iPad®, Blackberry®, Android®, etc. The term
“smart phone” refers to an electronic handheld device that
integrates the functionality of a mobile phone, personal digi-
tal assistant (PDA) or other information appliance. The term
“tablet computer” refers to a slate—or tablet—shaped mobile
computer device, equipped with a touchscreen or stylus. The
present invention contemplates relevant applications or
“APPs”, for example in a Mac or PC format, that run on a
mobile computer device via typing, a touchscreen or touch
pad via stylus or manual touch.

[0034] The term “calculating” means to carry out a
sequence of arithmetic or logical operations or steps for the
purpose of generating or providing a result. The term “pro-
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viding” means to gather, show, send, transmit, transfer, trans-
form or create information or results, for example via one or
more computers.

[0035] Theterm “database” refers to a machine and specific
data structure for collecting, structuring and organizing and
analyzing data in electronic format and the data collected
from a digital device that is so structured and organized. In
certain embodiments, this structure accounts for each of the
major variables defined above, such as: medication type, dose
and time of administration, personality characteristics, task
descriptions, characteristics, complexity and familiarity, as
well as the patients familiarity and interest in the task, envi-
ronmental characteristics such as external distractions and
interruptions, and internal motivational and reward factors. In
certain embodiments, other relevant factors include indepen-
dent-of-medication variables (intrinsic factors), such as the
patient’s energy level and vitality on a specific day, which
might be effected by the patient’s quality of sleep on the
previous night, or the presence of a headache or stomachache,
etc, on the day of the task.

[0036] The term “graphical user interface (GUI)” refers to
atype of' software program that facilitates interaction between
auser and a computing device.

[0037] Theterm “receiving information” refers to a process
in which a device, system, computer and/or software
acquires, or is given or presented with, knowledge, facts, data,
or information. In one aspect of the present invention, a rel-
evant interface is intuitive, simple, readable, and rapidly
enterable.

[0038] Theterm “clinical evaluation” refers to the appraisal
of the data, such as data generated by use of a digital, com-
puter and/or mobile computer device, that gives rise to the
diagnosis and/or treatment of patients. The phrase “results
indicative of the effects experienced” by a patient upon taking
medication may include a summary, chart, table, analysis,
transmission and/or presentation of information, and/or a rec-
ommendation, prediction and/or warning, regarding current
and/or future treatment and administration of medication
[0039] The term “medication” refers to a drug, biologic or
device intended for use in the medical

[0040] Theterm “disorder” refers to a physical and/or men-
tal condition in which there is a disturbance of normal func-
tioning.

[0041] Theterm “task’ refers to an activity or piece of work
that is undertaken or attempted by a subject or patient.
[0042] Theterm “environment” refers to aspects of the area
in which a patient exists and the totality of that areas’ sur-
rounding conditions.

[0043] The term “rating” refers to an evaluation or
appraisal of the degree to which something affects a subject
(e.g., impairs, enhances, improves, worsens or has no
impact), or is desirable or undesirable to the subject. For
example, a “severity rating” may refer to evaluating or
appraising the degree to which something is undesirable or
otherwise impacts a mental or physical state, symptom, feel-
ing or well being of a patient. The phrases “impact on func-
tioning rating” or “functioning rating” refer to evaluating or
appraising the degree to which something affects how a per-
son operates or works on one or more various tasks. One can
“rate” a treatment protocol or effect or impact of medication
ona patient (i.e., “rating” can be measured, determined, sum-
marized, presented or documented) in many different ways,
such as in terms of: (a) none, mild, moderate, severe and/or
extreme, (b) poor. low, good, superior and/or excellent, (c)
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worse, none, some, great and/or extreme, (d) not improved
and/or much improved; (¢) none or a lot, and/or (f) on a scale,
such as anumber scale (e.g.,onascale from 1-2,1-3, 1-4, 1-5,
1-6,1-7,1-8, 1-9 or 1-10).

[0044] Theterm “treatment recommendation” refers to, for
example, a preferred/advisable medical procedure or appli-
cation, medication, dosage and time of administration for a
patient based on known patient information, including infor-
mation obtained based on a real-time evaluation of a patient,
as well as previously gathered information about the patient
and existing treatment regiment.

[0045] The term “psychiatric disorder” refers to any neu-
robehavioral or psychological state of a patient that impacts
the patient’s well being, physical and mental health, state of
mind, and ability to perform tasks. For example, a “psychiat-
ric disorder” may include an attention-deficit hyperactivity
disorder (e.g., ADHD and/or ADD), an anxiety disorder (e.g,,
obsessive compulsive disorder, OCD), a mood disorder (e.g.,
depression or bipolar), a thought disorder (e.g., Aspergers) or
substance abuse. A “psychiatric disorder” may also include
hyperactivity, impulsiveness, an oppositional defiant disorder
(ODD), over-reactive emotion and a learning disability.
[0046] An “anxiety disorder” refers to a mental disorder in
which severe anxiety is a salient symptom. A mood disorder
refers to a disorder in which a disturbance in a person’s mood
is a salient symptom. A thought disorder refers to a pattern of
disordered language use that is presumed to reflect disordered
thinking and may be considered a symptom of psychotic
mental illness. Substance abuse refers to the overindulgence
in and dependence upon a drug or other chemical leading to
effects that are detrimental to the individual’s physical and
mental health, or the welfare of others. Obsessive compulsive
disorder (OCD) refers to an anxiety disorder characterized by
intrusive thoughts that produce uneasiness, apprehension,
fear, or worry, by repetitive behaviors aimed at reducing the
associated anxiety, or by a combination of such obsessions
and compulsions. Depression refers to mental state charac-
terized by a pessimistic sense of inadequacy and a despondent
lack of activity. Bipolar refers to a mental illness character-
ized by two opposite and extreme types of moods: episodes of
mania (hyperactivity, excessive cheerfulness and excitement,
decreased need of sleep, flight of ideas, etc.) and depression
(marked by poor appetite and poor self-esteem, sleep distur-
bances (e.g., insomnia or oversleeping), hopelessness, loss of
energy, suicidal ideas, etc.). Asperger refers to a disorder that
is characterized by significant difficulties in social interac-
tion, along with restricted and repetitive patterns of behavior
and interests.

[0047] The term “hyperactive” refers to a physical state in
which a person is abnormally and easily excitable or exuber-
ant. The term “impulsive” refers to characterized by undue
haste and lack of thought or deliberation. The term “opposi-
tional defiant disorder (ODD)” refers to an ongoing pattern of
uncooperative, defiant, and hostile behavior toward authority
figures that seriously interferes with the person’s day-to-day
functioning. The term “over-reactive emotion” refers to a
disorder characterized by a person being easily upset, frus-
trated, hard or slow to calm down, often or easily angered,
overly self critical, and overly critical of others. The term
“learning disability” refers to a disorder found in children of
normal intelligence who have difficulties in learning specific
skills.

[0048] Following below are more detailed descriptions of
various concepts related to, and embodiments of, inventive
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systems, methods and apparatus for real-time clinical evalu-
ation. It should be appreciated that various concepts intro-
duced above and discussed in greater detail below may be
implemented in any of numerous ways, as the disclosed con-
cepts are not limited to any particular manner of implemen-
tation. Examples of specific implementations and applica-
tions are provided primarily for illustrative purposes.

[0049] Applicant has given considerable attention to the
analytic process required to integrate the factors discussed
herein. The fundamental underlying presumption reflects
awareness that not all factors (e.g. diagnoses, tasks, person-
ality, environment, etc) are equivalently weighted or relevant.
While some presumptions are made in the initial analysis of
preliminary data, the ultimate formula for weighing relative
significance will be empirically derived by repeated measures
and refinement in interest of determining a Best Fit. Multiple
putative factors are repeatedly retrospectively reanalyzed to
refine predictability by continuously re-weighing individual
factors, and discarding or adding unanticipated ones. Appli-
cant’s modeling and analysis is subject to fluid refinement as
the empirical data warrants. It accommodates the addition of
new medications as they emerge and optimizes the relative
impact of associated disorders. Applicant recognizes that the
significance of a diagnosis is not uniform. A little ADD or a
modest degree of OCD or anxiety can be a functional advan-
tage allowing increased vigilance or greater caution. A higher
degree of the same symptoms can become significantly dys-
functional, leading to a lack of depth of focus, or an inability
to shift attention appropriately, or inappropriate avoidance of
a task that seems difficult. In certain embodiments, the
present invention provides specific rating scales for measur-
ing these and other variables with preliminary data suggestive
of cut-offs or dimensions for increasing dysfunction. Appli-
cant has created an analytic model that accounts for these
variables, but allows progressive refinement of their signifi-
cance.

Overview

[0050] FIG. 1 illustrates a functional block diagram of a
real-time clinical evaluation system 100, according to one
embodiment of the present invention, for identifying one or
more effects (such as a benefit, lack of benefit, and/or side
effect) of a medication for the treatment of a disorder in a
patient.

[0051] In various aspects, the real-time clinical evaluation
system 100 includes one or more instrumentation compo-
nents, computer programs, software (i.e., non-transitory
computer-readable medium) and/or computing devices (e.g.,
one or more computers, portable/handheld computing
devices, etc.), and utilizes a communications infrastructure
(which at least in part may employ network elements and/or
dedicated communication links, components, devices, etc.) to
provide communication of information amongst respective
components/devices of the system and various parties from
which relevant information may be acquired and/or to which
information may be provided.

[0052] While FIG. 1 illustrates a number of system com-
ponents/devices and parties that may exchange information
with each other as part of implementing the real-time clinical
evaluation system 100, it should be appreciated that not all of
the components/devices/parties shown in FIG. 1 are neces-
sarily required to implement the various embodiments dis-
cussed herein of real-time clinical evaluation systems, and
associated methods and apparatus. In particular, in various
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embodiments, some or all of the components/devices shown
in FIG. 1, in a variety of combinations, may be employed to
realize a particular implementation of real-time clinical
evaluation system 100 according to the present invention.
[0053] Various implementations of the systems and tech-
niques described herein can be realized in digital electronic
circuitry, integrated circuitry, specially designed ASICs (ap-
plication specific integrated circuits), computer hardware,
firmware, software, and/or combinations thereof. These vari-
ous implementations can include implementation in one or
more computer programs that are executable and/or interpret-
able on a programmable system including at least one pro-
grammable processor, which may be special or general pur-
pose, coupled to receive data and instructions from, and to
transmit data and instructions to, a storage system, at least one
input device, and at least one output device.

[0054] These computer programs (also known as pro-
grams, software, software applications, applications, apps or
codes) include machine instructions for a programmable pro-
cessor, and can be implemented in a high-level procedural
and/or object-oriented programming language, and/or in
assembly/machine language. As used herein, the terms
“machine-readable medium” “computer-readable medium”
refers to any computer program product, apparatus and/or
device (e.g., magnetic discs, optical disks, memory, Program-
mable Logic Devices (PLDs)) used to provide machine
instructions and/or data to a programmable processor, includ-
ing a machine-readable medium that receives machine
instructions as a machine-readable signal. The term
“machine-readable signal” refers to any signal used to pro-
vide machine instructions and/or data to a programmable
processor.

[0055] Ingeneral, as shownin FIG. 1, the real-time clinical
evaluation system 100 may include, but is not limited to, a
mobile device 110, a communication network 120 and a
central computer 130.

[0056] Communication network 120 provides for commu-
nication between two or more components/devices relating to
the real-time clinical evaluation system 100. For example, in
one embodiment, network 120 provides the communication
infrastructure by which information may be exchanged
between any one or more of the mobile device 110 and central
computer 130. Communication network 120 may be, for
example, any local area network (LAN) and/or wide area
network (WAN) for connecting to the Internet. Further, the
communication network 102 may be a cellular communica-
tions network. In addition, the network may facilitate radio
communication such as two-way radio transmission. More-
over, communication network 120 may be comprised of one
or more different communications networks that may be of
different types. The system described herein may be imple-
mented using “cloud computing,” which encompasses off-
site or central storage of large data sets for complex, multi-
factor analysis. Regardless of the implementation, the system
is intended to provide the highest level of privacy and security
required for sensitive personal medical data.

[0057] Asshown in FIG. 1, respective components/devices
of the real-time clinical evaluation system 100 may include
one or more communication interfaces to facilitate commu-
nication of various information. For example, a communica-
tion interface 112 of mobile device 110, and a communication
interface 132 of central computer 130 may be employed to
provide connectivity to other components/devices of the sys-
tem 100 (e.g., via network 120).
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[0058] Communicationinterfaces 112, and 132 may be any
wired and/or wireless communication interfaces by which
information may be exchanged between any components/
devices of the real-time clinical evaluation system 100.
Example wired communication interfaces may include, but
are not limited to, USB ports, RS232 connectors, RJ45 con-
nectors, Ethernet, and any combinations thereof. Example
wireless communication interfaces may include, but are not
limited to, Bluetooth technology, Wi-Fi, Wi-Max, IEEE 802.
11 technology, radio frequency (RF), LAN, WAN; Internet,
shared wireless access protocol (SWAP), Infrared Data Asso-
ciation (IrDA) compatible protocols and other types of wire-
less networking protocols, and any combinations thereof. The
present invention recognizes the added burden of confidenti-
ality and privacy that must attend any use of wireless data
transmission and are generating multilevel (e.g., 2 levels, 3
levels, etc.) of password protection for such transmissions.

[0059] As also shown in FIG. 1, one or more components/
devices of clinical evaluation system 100 generally includes a
memory (e.g., one or more computer-readable storage media)
to store processor-executable instructions as well as other
data (e.g., see memory 116 and 136). One or more compo-
nents/devices also may include one or more processing units
(e.g., amicroprocessor, microcontroller, FPGA, etc.; see pro-
cessing units 114 and 134) communicatively coupled to the
communication interface and the memory, wherein upon
execution of the processor-executable instructions by the pro-
cessing unit, the processing unit performs a variety of func-
tions as set forth in greater detail below for respective com-
ponents/devices. Generally speaking, many of the
functionalities described herein and attributed to various
components/devices of or in communication with the clinical
evaluation system 100 shown in FIG. 1 may be encoded as
processor-executable instructions stored in/on one or more
computer-readable storage media.

[0060] As shown in FIG. 1, the central computer may
include a database 138 to organize, store and retrieve large
amounts of data. The database 138 may include biblio-
graphic, document-text, and statistical data. In addition, data-
base 138 allows for data creation, maintenance, search and
other access.

[0061] User 105 uses the clinical evaluation system 100.
User 105 may be a patient, parent/guardian of the patient,
teacher, parent tutor, mentor, coach or other interested party
associated with the patient. Preferably, user 105 operates
mobile device 110. Specifications of mobile device 110 and
central computer 130 will be described in detail later in this
application. Having described certain components of various
embodiments of areal-time clinical evaluation system 100 of
the present invention, additional details of the various meth-
ods performed by real-time clinical evaluation system 100 are
now provided. Patients will be able to score their performance
and medication effectiveness as evident and recalled over the
past week and perhaps past month. However, they will also
score an abbreviated index of medication effectiveness in real
time on a hourly or every other hour basis. The larger time-
frame provides an overall index of medication effectiveness
and tolerability. The hourly scoring provides a sensitive mea-
sure of the duration of medication effect and the specificity of
that effect to the type of actual task being performed. Both
forms of information are relevant, but the hourly measures are
most unique metabolically and are task-specific.
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Real-Time Clinical Evaluation

[0062] FIG. 4A provides a flow chart to graphically illus-
trate amethod for real-time clinical evaluation of one or more
effects (e.g., benefit, lack of benefit, or side effect) of a medi-
cation for the treatment of a disorder in a patient (various
functionalities of which may be generally implemented by
the real-time clinical evaluation 100 of FIG. 1), according to
embodiments of the present invention.

[0063] The disorders being treated may include one or
more selected from a group consisting of ADD and/or ADHD,
an anxiety disorder, a mood disorder, a thought disorder or
substance abuse. Most patients treated in psychiatric practice
(as opposed to pediatric practice) have more than one diag-
nosis. Typical ADD patients often have associated depres-
sion, demoralization, and may have primary or secondary
anxiety, and some degree of alcohol or substance abuse. The
ADHD may be selected from the group consisting of
ADHD—Predominately ~ Hyperactive-Impulsive  Type;
ADHD—Predominately Inattentive Type (ADD); and
ADHD—Combined Type. Further, the ADHD may be adult
ADHD or child ADHD. The anxiety disorder may be obses-
sive-compulsive disorder (OCD). The mood disorder may be
depression, demoralization, and/or bipolar disorder. The
thought disorder may be Aspergers or overt psychosis.
Aspergers reflects a significant disturbance in empathy and
social connection. Thought disorder implies a disruption in
the meaning or connection of words or gross misattributions
of causation. This may be attributed to distorted religious or
“scientific” beliefs, or a longing for amagical solution to pain,
isolation, emotional emptiness, or threatening thoughts of
inappropriate punishment for imagined acts. The substance
abuse may involve previous or current abuse by the patient of
a substance selected from the group consisting of alcohol,
amphetamines, barbiturates, benzodiazepines, cocaine,
methaqualone, opioids or synthetic hallucinogens.

[0064] The medication being taken by the patient may be a
psychostimulant. Although psychostimulants share the com-
mon benefit of enhancing attention, these medications differ
widely in both their onset and duration of action (pharmaco-
kinetics) and in their impact on task performance. For
example, generally methylphenidates (MPHs), such as
Ritalin and Concerta, are more inhibitory. They enhance qui-
eting of behavior and doing one task at a time. Amphetamines
(AMPHs), such as Adderall and Vyvanse, enhance energy
and facilitate wider, more flexible attention. Even within
AMPHs, there are clinical differences in impact on attention.
For instance, Vyvanse enhances wider more flexible attention
compared to Adderall that increases depth of narrowly
focused attention. In addition, Vyvanse increases the ability
to shift from one task to another provided the tasks are famil-
iar and do not require great learning. Vyvanse also tends to
last longer (e.g., 10-12 hours) as compared to Adderall (e.g,,
extra-strength 8-10 hours; regular strength 3-5 hours). Adder-
all enhances depth of attention essential for study and learn-
ing. For example, many college students and working execu-
tives may want to take a morning dose of Vyvanse, which
enhances their general attention throughout the day. For peri-
ods when they need to study or learn new material, they may
want to take a pulse dose (a single dose timed to the task) of
regular Adderall to enhance attention for learning or writing
detailed reports.

[0065] Effects of medication on patients are clearly
impacted by tasks to be performed by the patient, the medi-
cation itself, dosages and timing of dosages, all of which
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underlie the broad concept of a“Best Fit” and are quantifiable
using the real-time clinical evaluation system 100. The real-
time clinical evaluation system 100 allows patients to record
their objective and selective impressions of a task they are
performing. The real-time clinical evaluation system 100
takes into account both (a) characteristics of the task (e.g.,
multitasking, complexity, urgency, risk, importance, abstract,
concrete, cognitive, motor, organization, presentation, cre-
ation, production, etc.) and (b) patient factors (e.g., interest,
familiarity, learning required, motivation, etc.). The effect of
medication on task performance can be measured and tracked
in real-time, e.g., immediately before, soon after or concur-
rently witha task being performed. Accordingly, the effects of
medication as it relates to task characteristics and perfor-
mance may be used by real-time clinical evaluation system
100 to determine a “Best Fit” medication for a patient in
relation to the tasks they perform at specific times throughout
the day.

[0066] In the method outlined in FIG. 4A, at block 410,
real-time patient information is acquired by real-time clinical
evaluation system 100. For example, with reference to FIG. 1,
a central computer 130 receives the patient information. Cen-
tral computer 130 may be a personal computer, workstation,
server, etc. The patient information may have been input
directly into central computer 130 or transmitted from
another device such as mobile device 110. The mobile device
110 may periodically prompt a user 105 to enter patient
information into the mobile device 110 and transmit the
patient information to the central computer 130. For example,
the mobile device 110 may prompt the user 105 to enter
information at least daily or at least once a week.

[0067] Central computer 130 may also contain a database
138 that is configured to store the real-time acquired infor-
mation. Prior to the reception of the real-time patient infor-
mation, other patient information (e.g., patient history) may
also be stored in database 138. The information stored in the
database 138 can be stored in compliance with the Health
Insurance Portability and Accountability Act (“HIPAA”), and
the patient data-privacy and confidentiality regulations pro-
mulgated thereunder. The information stored in the database
138 allows for the integration of empirical measures of per-
sonality, neurobiology and task specificity to determine
medication selection, dosing and timing. Further, medication
selection, dosing and timing may be tested and implemented
through application of the comprehensive database 138 that
may relate each domain of information to every-other treat-
ment variable. This database system provides the framework
for connecting causes of psychiatric disorders (e.g., environ-
mental, traumatic, emotional, neurobiological, genetic, etc.)
to each other. Not only does the database system help define
the selective contribution of the precipitants, but it also helps
identify the relative value of selected treatments. In addition,
the database 138 may become a holding mechanism for inte-
grating multiple domains of clinical and brain functional
information into specific treatment efficacy decision-making.
Further, the database 138 may provide the framework for
clinical validation of new assessment methods.

[0068] FIG. 4B illustrates a block diagram of acquired
patient information. As indicated above, patient information
includes at least two types of information. The first type of
patient information that is stored in the database is general
patient information 411. This information may include the
patient’s medical history, prior symptoms, developmental
history, ability to metabolize the medication (pharmacokinet-

Aug. 28,2014

ics), receptor sensitivity to given blood levels of the medica-
tion (pharmacodynamics), personality, temperament, results
from brain imaging, computer Q-EEG information, results of
medical, diagnostic or genetic testing, quality of life, use of
prescription, over-the-counter or illegal drugs, hormone lev-
els, etc. This stored information may also include information
relating to specific characteristics of the medication, such as
what isomer is used, duration in the body (long versus short
acting variants), and whether a medication is in generic form,
which can provide up to 20% variability in dose from the
branded version. Such characteristics can impacting dose,
rate of release, absorption into the blood stream, excretion
halflife and rate of disappearance from circulation. A medical
professional in conjunction with the real-time clinical evalu-
ation system 100 may use such information to help refine
clinical decision-making in relation to other diagnostic and
neurological measures. In certain embodiments, the present
invention includes training materials, as DVDs, web casts,
written and published documents, etc., to assist physicians in
the interpretive process and to develop empirical consensual
models for interpretation and application within the limits of
the data’s useful validity.

[0069] The second type of patient information is the addi-
tional or real-time patient information 412-416 received by
database 138 for use in conducting a real-time clinical evalu-
ation. The patient information may include at least one of a
medication being taken by a patient for the treatment of a
disorder 412, the effects 413 of the medication on the patient,
characteristics of a current task being performed by the
patient 414, a current functioning baseline of the patient 415
and environmental information 416.

[0070] Incertainembodiments, the information concerning
the medication being taken by the patient 412 comprises at
least one selected from the group consisting of a name or
names of medication, frequency of administration of the
medication, dosage of the medication, the time at which the
patient takes the medication, and the different medication’s
method of release. The information concerning the effects
413 of the medication to the patient is a rating of at least one
of the patient’s energy, interest, focus, concentration, organi-
zation, prioritization, productivity, efficiency, quality of work
and work product.

[0071] Theinformation concerning characteristics ofa cur-
rent task being performed by the patient 414, comprises an
objective description of the task being performed by the
patient, a patient’s subjective (as perceived by the patients
themselves) description of the task being performed by the
patient and information relating to a setting in which the task
is being performed. The objective description of the task
being performed by the patient may be related to at least one
of urgency, motor, cognitive, a type of thinking required,
learning, memorization, presenting, creativity, complexity,
variability and importance. The subjective description of the
task being performed by the patient may be related to at least
one of familiarity, whether the task requires new learning,
interest, enjoyment, effort, energy and relaxation. The setting
in which the task is being performed may be at least one of
home, work, recreation and in transit, and indicate degree of
support and/or degree of distraction.

[0072] The information concerning a current condition of
the patient 415 may include information concerning how the
patient is feeling, information concerning the patient’s inat-
tention, information concerning the patient’s hyperactivity,
information concerning the patient’s impulsivity, informa-
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tion concerning experiences of the patient in a setting and
information concerning side effects being experienced by the
patient. The information concerning how the patient is feeling
may be related to at least one of mood, energy level, alertness,
motivation, attention, frustration, anxiety, whether the patient
is worried and whether the patient is obsessive. The informa-
tion concerning the patient’s inattention may be related to at
least one of distraction, concentration, attention, careless-
ness, whether the patient misplaces items, forgetfulness, pri-
oritization, organization, whether the patient avoids complex
tasks and whether the patient finishes tasks. The information
concerning the patient’s hyperactivity may be related to at
least one of activity, whether the patient is fidgety and rest-
lessness. The information concerning the patient’s impulsiv-
ity may be related to at least one of whether the patient has
difficulty waiting their turn, whether the patient has difficulty
relaxing, whether the patient talks too much, whether the
patient finishes others sentences and whether the patient
interrupts others.

[0073] The information concerning experiences of the
patient in an environment or setting 416 may be related to at
least one of expectations, distractions, interruptions,
demands, tension, schedule changes, supportiveness,
resources and assistance. Specifically, in some environments
there are a lot of external distractions or many interruptions
that impair or disrupt the flow of attention. Some of these
distractions and frustrations can be quite concrete, e.g., not
having the supplies needed, the printer or computer doesn’t
work. There are also emotional or affective domains to tasks
which may impact the general emotional tone of the environ-
ment. Business and Human Resource publications elaborate
these dimensions in depth in articles regarding “what consti-
tutes an effective and motivating work environment.” These
environmental factors also link to the personality character-
istics of employees, as well as their specific work skills. Some
employees require great clarity of task and mission to be
effective: they want to learn and know a limited skill-set and
the do routine tasks that utilize what they know. More inno-
vative companies thrive on invention and change. Promotion
and advancement in such an environment requires contribu-
tion to innovation and linked to production and marketing.

[0074] Atblock 420 of FIG. 4 A, results indicative of effects
(e.g., benefits, lack of benefits, side effects, etc.) experienced
by the patient upon taking the medication are calculated or
provided based on the received information. The results
indicative of benefits to the patient may relate to at least one
of energy, focus, organization, productivity and quality of life
of the patient. The results indicative of side effects experi-
enced by the patient relates to at least one of appetite, insom-
nia, headache, stomachache, irritability, sedation and fatigue.

[0075] The calculation in block 420 may be performed
several ways. In one configuration, the calculation is per-
formed by software running on the mobile device 110. In
another example, information collected at mobile device 110
is transferred to central computer 130 via communications
network 120 and the calculation is performed by software
running on the computer 130. In certain embodiments, the
software applies an algorithm on the stored patient informa-
tion and the acquired real-time current information to obtain
an evaluation result. Alternatively, medical personnel (e.g.,
doctor, nurse, physician assistant) may be presented with the
stored patient information and real-time current information,
and make a determination of effects of the medication based
on this information and medical expertise. In certain embodi-
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ments, software or medical personnel calculates, determines,
recommends, or provides information relating to alterations
or changes in medication, dosage, or delivery mechanism that
may benefit or otherwise impact the patient, or increase the
patient’s likelihood of maintaining the current medication
regimen.

[0076] At block 430, the information calculated or pro-
vided at block 420 is transmitted to an interested party.
According to one embodiment, the results are transmitted
from central computer 138 to mobile device 110 so that they
may be communicated (audibly, visually or both) to user 105.

[0077] At block 440, the patient’s response to the medica-
tion is analyzed based on the received information and patient
information that was previously stored in the database 138.
The evaluation at block 440 may be performed several ways.
In one example, the evaluation is performed by software
running on the computer 130. The software applies an algo-
rithm on the stored patient information and the received real-
time current information to obtain an evaluation result. Alter-
natively, medical personnel (e.g., doctor, nurse, physician
assistant) are presented with the stored patient information
and the received real-time current information via the central
computer 130 and make a determination of the effectiveness
of the medication based on this information and their own
clinical experience and medical expertise. This analysis can
then be used to modify and/or confirm the use of the medica-
tion and that recommendation can be shared with the patient.

[0078] The patient’s response calculation may make use of
several techniques including, but not limited to, analytics,
statistical methods and Bayesian statistics. The analytics inte-
grate and weigh the relative importance/significance of per-
sonality, diagnostic, and neurobiological measures to selec-
tion of specific medication and measures of treatment
effectiveness. These analytics will help determine whether
the patient is on the right medication at the optimal dose and
time for the specific tasks he is performing Statistical meth-
ods will be used to analyze patient and physician data to
determine the contrition of each major variable to the “Best
Fit” results of medication effectiveness. In addition, regres-
sion analysis may identify patterns of effects—such as the
contribution of personality factors or of neurobiological/ge-
netic variables to the medication response. Finally, Bayesian
statistics may be utilized to determine the combined effect of
multiple simultaneous variables on a specific result—such as
optimal medication, dosage and delivery mechanism selec-
tion.

[0079] Accordingly, information concerning a patient on
medication is collected. In one embodiment, because the
information is collected via a mobile device 110, the infor-
mation can be collected in real-time. That is, the patient can
enter information as he experiences various conditions
instead of having to rely on memory. This real-time informa-
tion can be analyzed to determine the effects of the medica-
tion. Further, the real-time information can be used to analyze
the patient’s response to the medication. This analysis can
then be used to modify and/or confirm the use of the medica-
tion and that recommendation can be shared with the patient.

[0080] Having described generally a real-time clinical
evaluation method according to various embodiments of the
present invention, additional details of the method performed
by real-time clinical evaluation system 100 are now provided.
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Optimization of the Effectiveness of a Medication for the
Treatment of a Disorder

[0081] FIG. 5A provides a flow chart to graphically illus-
trate a method for optimizing the effectiveness of a medica-
tion for the treatment of a neurobehavioral or psychiatric
disorder in a patient (various functionalities of which may be
generally implemented by the real-time clinical evaluation
100 of FIG. 1), according to embodiments of the present
invention. The neurobehavioral or psychiatric disorder may
be selected, for example, from the group consisting of an
attention-deficit hyperactivity disorder (ADHD), an anxiety
disorder, a mood disorder, a thought disorder or substance
abuse. The ADHD may be selected from the group consisting
of ADHD—Predominately Hyperactive-Impulsive Type;
ADHD—Predominately Inattentive Type (ADD); and
ADHD—Combined Type. Further, the ADHD may be adult
ADHD or child ADHD. The anxiety disorder may be obses-
sive-compulsive disorder (OCD). The mood disorder may be
depression and/or bipolar disorder. The thought disorder may
be Aspergers. The substance abuse may involve previous or
current abuse by the patient of a substance selected from the
group consisting of alcohol, amphetamines, barbiturates,
benzodiazepines, cocaine, methaqualone and opioids, hallu-
cinogens and emerging synthetic agents (e.g., ecstasy, GHB,
etc.).

[0082] In the method outlined in FIG. 5A, at block 510, a
medication is administered (at a predetermined dosage and
frequency) to a patient for the treatment of a neurobehavioral
or psychiatric disorder. The medication may be administered
to the patient over the course of a predetermined trial period
(e.g., two weeks) during which the patient provides real-time
information concerning their condition via the real-time clini-
cal evaluation system 100.

[0083] At block 520, with reference to FIG. 4B, general
information about the patient 411 is obtained and stored in a
central computer database 138. The patient information may
relate, for example, to at least one selected from the group
consisting of the patient’s medical history, prior symptoms,
developmental history, ability to metabolize the medication
(pharmacokinetics), receptor sensitivity to given blood levels
of the medication (pharmacodynamics), personality, tem-
perament, one or more current tasks, results from brain imag-
ing, computer Q-EEG information, results of medical, diag-
nostic or genetic testing, quality of life, use of prescription,
over-the-counter or illegal drugs, and hormone levels.
[0084] At block 530, real-time clinical evaluation system
100 acquires real-time patient information. For example, with
reference to FIG. 4B, a user 105 (the patient or person asso-
ciated with the patient) having a mobile device 110, inputs
and sends in real-time current information that may relate to
the medication being taken by the patient 412, at least one
effect 413 of the medication on the patient, characteristics of
a current task being performed by the patient 414, a current
condition of the patient 415 and the environment/setting of
the patient 416. The mobile device 110 may periodically
prompt a user 105 to enter patient information into the mobile
device and transmit the patient information to the central
computer 130. For example, the mobile device 110 may
prompt the user 105 to enter information at least daily or at
least once a week.

[0085] The information concerning the medication being
taken by the patient 412 comprises, for example, at least one
selected from the group consisting of a name or names of
medication, frequency of administration of the medication,
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dosage of the medication, the time at which the patient takes
the medication, and the method of release of the medication.
The information concerning the effects 413 of the medication
to the patient may be a rating of selected factors related to the
patient’s energy, interest, focus, concentration, organization,
prioritization, productivity, efficiency, quality of work and
work product.

[0086] Theinformation concerning characteristics ofa cur-
rent task being performed by the patient 414, comprises an
objective description of the task being performed by the
patient, a patient’s subjective (as perceived by the patient
themselves) description of the task being performed by the
patient and information relating to a setting in which the task
is being performed. The objective description of the task
being performed by the patient may be related to selected
factors related to urgency, motor, cognitive, a type of thinking
required, learning, memorization, presenting, creativity,
complexity, variability and importance. The subjective
description of the task being performed by the patient may be
related to domains such as familiarity, whether the task
requires new learning, interest, enjoyment, effort, energy and
relaxation. The setting in which the task is being performed
may be at least one of home, work, recreation and in transit,
and indications of the degree of support and/or degree of
distraction.

[0087] The information concerning a current condition of
the patient 415 may include information concerning how the
patient is feeling, information concerning the patient’s inat-
tention, information concerning the patient’s hyperactivity,
information concerning the patient’s impulsivity, informa-
tion concerning experiences of the patient in a setting and
information concerning side effects being experienced by the
patient. The information concerning how the patient is feeling
may be related to selected factors of mood, energy level,
alertness, motivation, attention, frustration, anxiety, whether
the patient is worried, whether the patient does not feel like
him/herself, and whether the patient is obsessive. The infor-
mation concerning the patient’s inattention may be related to
at least one of distraction, concentration, attention, careless-
ness, whether the patient misplaces items, forgetfulness, pri-
oritization, organization, whether the patient avoids complex
tasks and whether the patient finishes tasks. The information
concerning the patient’s hyperactivity may be related to at
least one of activity, whether the patient is fidgety and rest-
lessness. The information concerning the patient’s impulsiv-
ity may be related to at least one of whether the patient has
difficulty waiting their turn, whether the patient has difficulty
relaxing, whether the patient talks too much, whether the
patient finishes others sentences and whether the patient
interrupts others.

[0088] The information concerning experiences of the
patient in an environment or setting 416 may be related to
relevant domains of expectations, distractions, interruptions,
demands, tension, schedule changes, supportiveness,
resources and assistance. Specifically, in some environments
there are a lot of external distractions or many interruptions
that impair or disrupt the flow of attention. Some of these
distractions and frustrations can be quite concrete, e.g. not
having the supplies needed, the printer or computer doesn’t
work. There are also emotional or affective domains to tasks
which may impact the general emotional tone of the environ-
ment. Business and Human Resource publications elaborate
these dimensions in depth in articles regarding “what consti-
tutes an effective and motivating work environment.” These
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environmental factors also link to the personality character-
istics of employees, as well as their specific work skills. Some
employees require great clarity of task and mission to be
effective: they want to learn and know a limited skill-set and
how to do routine tasks that utilize what they know. More
innovative companies thrive on invention and change. Pro-
motion and advancement in such an environment requires
contribution to innovation and is often linked to production
and marketing.
[0089] Atblock 540, the effectiveness of the medication for
the treatment of the neurobehavioral or psychiatric disorder in
the patient is evaluated based on stored patient information
and received real-time current information. The evaluation of
block 540 may be performed several ways. In one example,
the evaluation is performed by software running on the
mobile device 110 and/or computer 130. For example, the
software applies an algorithm on the stored patient informa-
tion and the received real-time current information to obtain
an evaluation result. Additionally, medical personnel (e.g.,
doctor, nurse, physician assistant) may be presented with the
stored patient information and the received real-time current
information via the central computer 130 and make a deter-
mination of the effectiveness of the medication based on the
trends noted in this information and medical expertise.
[0090] In certain embodiments, the underlying concept of
an effective “Best Fit” prediction depends on two basic ideas:
(1) the identification ofkey factors and (2) the relative weight-
ing or contribution of these components. For example, for a
patient suffering from ADD/ADHD, key factors include: (a)
Diagnoses: the relative functional impact of each diagnosis
(Dx), (b) Personality: characterized in three axes of Novelty
Seeking (NS), Harm Avoidance (HA), and Reward Depen-
dence (RD), (¢) Tasks: the attentional demand of the essential
tasks performed—both Objective and Subjective character-
istics, (d) Environment: distractions, motivational reinforce-
ments and subjective impact and (e) Medications: effects on
wide and narrower attention, the duration of effect, patient
comfort and preference with the prescribed meds.
[0091] In one embodiment, and as shown in FIG. 5B, an
algorithm for determining a qualitative “Best Fit” value is:
Best Fit=(Diagnosis) Wx(Medication(Type,Dose,

Time))Wx(Task-Objective) Wx(Task-Subjective)

Wx (Personality) Wx{Environment) /¥,
[0092] Each variable may be weighted by a value W based
on various predetermined settings of the real-time clinical
evaluation system 100.
[0093] Incertain embodiments, factors relevant to “best fit”
include diagnoses, relevant impact of each diagnosis on func-
tioning, nature of actual tasks performed, medication (e.g.,
type, dose, time), patient ability to metabolize medication
(pharmacokinetics), patient receptor sensitivity to given
blood levels of medication (pharmacodynamics), timing of
tasks in relation to medication, the setting (environment in
terms of distractions, reward and reinforcement), personality
factors, including sensitivity to internal versus external
rewards, and other factors.
[0094] In one embodiment, personality factors are defined
in terms of three axes that reflect neurobiological factors that
are relevant to pharmacological treatment. FIG. 40 illustrates
the three axis, i.e., novelty seeking (NS), harm avoidance
(HA) and reward dependence (RD), which are regulated prin-
cipally by monoamine neuromodulators dopamine (DA),
serotonin (SER) and norepinephrine (NE), respectively, in
brain systems.
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[0095] Novelty seeking (NS) refers to a tendency toward
frequent exploratory activity and intense exhilaration in
response to novel or appetitive stimuli. High novelty seeking
can result in impulsive, exploratory, fickle, excitable, quick-
tempered, extravagant, and disorderly behaviors. Low nov-
elty seeking can result in reflective, rigid, loyal, stoic, slow-
tempered, orderly, and persistent behaviors.

[0096] Harm avoidance (HA) can refer to a tendency to
respond intensely to aversive stimuli and their conditioned
signals, thereby facilitating learning to inhibit behavior in
order to avoid punishment, novelty, and frustrative omission
of expected rewards. Harm avoidance can result from a
behavioral inhibition brain system that regulates passive
avoidance and extinction responses to conditioned signals of
punishment, novelty or frustrative nonreward. Patients with
high harm avoidance are often cautious, tense, apprehensive,
fearful, inhibited, shy, easily fatigable, and apprehensive wor-
riers. Patients with low harm avoidance are often confident,
relaxed, optimistic, carefree, uninhibited, outgoing, and ener-
getic.

[0097] Reward dependence (RD) can refer to differences in
resistance to extinction of previously rewarded behavior asso-
ciated with the behavioral maintenance neural system, resis-
tance to extinction of conditioned signals of reward or relief
of punishment. Patients with high reward dependence are
often ambitious, sentimental, and persistent. Patients with
low reward dependence are often detached, tough minded and
irresolute.

[0098] A TPQ, or true-false self-report instrument, can be
used to measure NS, HA and RD. The most widely used
version of the TPQ (V. IV) has 98 items and 12 subscales.
Further descriptions of these factors can be found in an article
titled “Cloninger’s Tridimensional Theory of Personality and
Psychopathology Applications to Substance Use Disorders,”
by Matthew Owen Howard et al., published in the Journal of
Studies on Alcohol (Vol. 58, 1997), the entire disclosure of
which is incorporated herein by reference. Also incorporated
by reference herein in its entirety is a book titled “Personality
and Psychopathology (American Psychopathological Asso-
ciation Series)” edited by C. Robert Cloninger.

[0099] Personality factors may be used by real-time clinical
evaluation system 100 as predictors of medication selection
and preference. In one embodiment, these measures may be
adapted from a validated research model of Temperament
initially developed by Cloninger in the late 80s and 90s.
[0100] There is a biological substrate to some aspect of
personality differences. Cloninger’s conceptualization and
research provides a validated model for linking personality
and neurochemical variables. This bridge of neurochemical
correlates of personality provides an index to medication
specificity. It constitutes a coherent, verifiable and testable
hypothesis that specific domains of personality are relevant to
medication preference—separate from the standard concepts
of efficacy of treatment for attention. A medication may work
to enhance attention with few overt side effects, but not be
“liked” by the patient. The reason for a specific medication
may seem very subtle and subjective. Patients often describe
this in words not often asked by psychiatrists. Patients tend to
like and continue to use a medication that works (enhances
attention), so long as it also enables them to still “feel like
myself”

[0101] What makes the concept of personality relevant and
measurable in relation to treatment with stimulant medica-
tion, for example, is the link of these medications to specific
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neurotransmitters that selectively impact norepinephrine
(NE) and dopamine (DA). Though less relevant to stimulants
but highly related to antidepressants, there is also a bridge to
serotonin (SER). It may be a short leap to also connect these
neurotransmitter mechanisms to personality traits and tem-
perament. This connection between personality and chemis-
try was first articulated by Cloninger in the late 80s.

[0102] Cloninger’s model defines a connection between
temperament and neurobiology that has been validated and
refined in more detailed research and publications. For
example, in Cloninger’s model, norepinephrine (NE) is asso-
ciated with Reward Dependence (RD). High RD is associated
with being ambitious, sentimental and persistent whereas
Low RD is associated with being detached, tough-minded
and irresolute. The impact on task performance suggests that
high RD individuals are likely to be more ambitious, vigorous
and responsible in getting things accomplished. Medications
that act intensively on NE, such as Vyvanse, are likely to have
greater effect on these personality characteristics and
enhance meaningful productivity in pursuit of success.
[0103] Elevated NE and high RD are likely associated with
the patient being interpersonally loyal and committed to old
friends, sustaining long-term relationships, remaining com-
mitted to concepts, ideas and attitudes that have a long per-
sonal history. Such patients are unlikely to change core ideas
or beliefs and tend to do things they already know and are
familiar with. That is, the patient may be inclined to take care
of what they have and to preserve and reinforce what they
know.

[0104] By contrast, Novelty Seeking (NS) is more reflec-
tive of Dopamine (DA). High NS is associated with impul-
siveness, exploratory behavior, excitability, reactivity (quick
temper), and excessive, extravagant or disorderly behavior. In
contrast, Low NS individuals are more reflective and more
ridged, less flexible, and more loyal. They tend to be more
orderly, persistent and slow-tempered (less reactive and more
emotionally stable). Accordingly, medications that act pre-
dominantly on DA, such as methylphenidates (Concerta,
Ritalin and Focalin), tend to be more inhibitory, calming and
stabilizing. Therefore, they are more appropriately used in
individuals who need this calming effect. For example, they
may help hyperactive children be calmer, quieter, and less
overactive, disruptive, and more productive. When applied to
Task Performance, these medications facilitate tasks that
require more consistent, stabile, repetitive activity. Thus, if
one has to repeat a familiar task over and over (as opposed to
learning a novel task) these DA-ergic medications are more
likely to be effective.

[0105] Patients who are experiencing NS tend to seek new
friends and associates, are interested in novel, unfamiliar
activities, are willing to explore and embrace new ideas and
change and are eager to engage in new tasks. They may get
bored easily with familiar activities and may have difficulty
completing previous tasks before starting new ones.

[0106] Harm Avoidance (HA) and behavioral inhibition are
personality traits more reflective of serotonin (SER). High
HA isassociated with being cautious, apprehensive, inhibited
in task performance and being socially more fearful and shy.
Cognitively, these individuals are likely to be more worried
and obsessive.

[0107] Patients who are experiencing HA tend to be cau-
tious, tense and apprehensive and avoid criticism or conflict.
They would rather be compliant and seek to please others and
avoid trouble, strive to know what is expected of them, and are
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attentive to rules. They wish to embrace ideas that are perma-
nent and consistent with prior thoughts and ideas. They tend
to do activities they already know and are reluctant to take on
unfamiliar tasks or adventures that are novel and require
learning new skills. They seek to stay safe, familiar and avoid
risk.

[0108] Although not always critical to the primarily effects
of psychostimulants, serotonin may be a relevant secondary
modifier. There is data (Sulzer, et al.) that demonstrates that
increases in NE prompt compensatory increases in SER, and
vice versa. This finding led to the core hypothesis that under-
lies some of the impetus to development of new generations
of SSRI antidepressants, as applied by Herbert Meltzer
(Vanderbilt). Relevant here is that measures of serotonin
could be conceptually relevant. Additional description can be
found in the following, each of which is incorporated by
reference herein in its entirety: (1) “Noradrenergic antide-
pressants: does chronic treatment increase or decrease
nuclear CREB-P?;” by Manier D H, Shelton R C, Sulser F I,
Neural Transm. (2002; 109(1):91-9); (2) “Lack of beta
adrenoceptor desensitization in brain following the dual nora-
drenaline and serotonin reuptake inhibitor venlafaxine,” by
Nalepa I, Manier D H, Gillespie D D, Rossby S P, Schmidt D
E, Sulser F., Neuropsychopharmacol. (1998 August; 8(3):
227-32); and (3) an article titled “The role of serotonin in the
NMDA receptor antagonist models of psychosis and cogni-
tive impairment” by Meltzer, Psychopharmacology (Berl),
(2011 February; 213(2-3): 289-305. Epub 2011 Jan. 8).
[0109] Thus, TaskxMedicationxPersonality factors and
effects, for example, can be empirically tested and validated
using the real-time clinical evaluation system. In certain
embodiments, such factors comprise essential variables in
determining medication selection. Differences in duration of
medication within clinical subtype can also be considered.
Introducing the concept of a PersonalityxMedication connec-
tion greatly contributes to Best Fit. Cloninger has developed
a questionnaire (the Tridimensional Personality Question-
naire) that helps define these personality characteristic using
98 True/False self-scored items that generates 12 subscales of
typology. In certain embodiments, the real-time clinical
evaluation system 100 implements the questionnaire during
the evaluation process.

[0110] In certain embodiments, there is a reciprocal inter-
action between baseline personality traits and medication
effects. The real-time clinical evaluation system 100 recog-
nizes that a patient’s fundamental personality may impact the
effects of medication and reciprocally, that medications
impact attitudes and behaviors that previously were consid-
ered intrinsic and fixed.

[0111] Effectiveness can be measured in several ways. For
example, the effectiveness determination of the real-time
clinical evaluation system 100 may take into account the task,
drug, dose and time of effectiveness as factors. In addition,
the real-time clinical evaluation system 100 may take into
account the task, the drug and the personality of the patient.
[0112] According to one implementation, at block 540, the
real-time clinical system 100 determines whether the patient
is (1) on the right medication, (2) at the right dose, (3) at the
right time for (4) the task the patient is performing

[0113] Incertain embodiments, in order for real-time clini-
cal evaluation system 100 to deem medication effective to
treat ADD/ADHD, there must be at least a predetermined
percentage (e.g., 25%, 33% or 50%) reduction of ADD symp-
toms and a similar improvement in task functioning for a
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predetermined period (e.g., at least 4 hrs). The reduction of
symptoms is primarily measured against baseline measures
of inattention, and secondarily against impulsivity and hyper-
activity. (Note that in adults, inattention and impulsivity are
the most limiting symptoms of ADD, while in children the
most limiting symptom may be hyperactivity). Meeting these
criteria implies that medication is effective, but may not
adequately determine whether it is optimal. Optimality
requires sufficient duration of'action to be effective later in the
day in patients who are working or studying late. The effec-
tiveness of the medication may be considered to be task
specific if there is less than a predetermined percentage (e.g.,
33%) reduction in symptoms in less than a predetermined
period of time (e.g., four hours). That is, the medication may
not be effective for tasks that require continuous shifting or
tasks requiring great depth of attention.

[0114] According to clinical experience, Vyvanse may be
preferable for most patients who have to shift from one task to
another (multitasking) throughout the day. Adderall may be
preferable for facilitating intensive study and learning, as is
frequently required by high school or college students who
are reading and learning new material. Adderall also may be
beneficial for adults who are performing tasks that require
continuous learning and attention to detail, as is common in
such professions as law or medicine. These medications are
often combined for patients (e.g., of pediatricians) who typi-
cally need to do multitasking throughout the day (shifting
from one task or patient to another), but then have periods
when they need to study and learn new material (e.g., stu-
dents) and need a booster dose of Adderall for a 2-3 hour
period. The overall efficacy of a given medication may best be
determined by the weekly evaluation of its general effective-
ness.

[0115] Determining the right dose depends on having suf-
ficient medication to produce not only a definable change, but
a sufficient improvement in performing the task at hand usu-
ally for the full period of time such improved performance is
needed. A higher dose may increase both efficacy and some-
what enhance duration of medication. However, there are
limits beyond which higher doses cease having an incremen-
tal or additive benefit. This DosexEfficacy effect will depend
on the task patients are performing and on individual meta-
bolic characteristics, such as rate of uptake and metabolism of
a specific medication.

[0116] The real-time clinical evaluation system 100 deter-
mines whether the patient has the right dose of medication
based on improvement in symptoms and improvement in task
performance. For example, if the medication improves
patient symptoms and improvement of the task being per-
formed by the patient is greater than a predetermined percent-
age (e.g., 50%) then the clinical evaluation system 100 deter-
mines that the patient is taking the right dose of medication. In
the alternative, if the improvement in symptoms and task
performance is less than a predetermined percentage (e.g.,
50% or 75%) then the clinical evaluation system 100 deter-
mines that the patient may not be on the right dose of medi-
cation.

[0117] Initial studies of the pharmacokinetics of amphet-
amine in children demonstrate great variability in absorption,
peak level, and metabolism of stimulant medications across
individuals, which are factors that impact duration of action
of the medication. The optimal dose is one that is effective for
the tasks being performed and that lasts long enough for task
completion with minimal or no side effects. The most com-
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mon side effects from stimulants include: decrease in weight
or sleep, absence of headache, stomachache, or irritability
and anxiety.

[0118] Two main variables govern time of effect: Onset and
Duration. The major factors affecting onset are medication
specific. Generally the short-acting medications (e.g., Adder-
all, Focalin and Ritalin) have a more rapid onset. The longer-
acting medications often achieve their duration by embedding
the medication onto a matrix that sustains release—and may
delay onset as well. For example, Vyvanse, which has
approximately 12 hr. duration, does not attain full efficacy
until 1.5 hours after administration due to metabolic pro-
cesses that impact absorption, onset and duration.

[0119] Accordingly, the clinical evaluation system 100
may determine that the patient is taking medication at the
right time if the onset of the medical action is soon enough to
perform early tasks well and long enough for tasks that the
patient performs at a later time. Alternatively, the clinical
evaluation system 100 may determine that the patient is not
taking medication at the right time if the onset of the medical
action is too late for early tasks and the duration of the effec-
tiveness of the medication is too short for late tasks.

[0120] Incertain embodiments, at block 550, after evaluat-
ing the effectiveness of the medication, one may modify,
eliminate or maintain the dosage or frequency of the medica-
tion administered to the patient.

[0121] For example, concerning medication, if, based on
the patient information processed by the real-time clinical
evaluation system 100, the medication is deemed to be effec-
tive and lasts more than a predetermined amount of time, the
real-time clinical evaluation system 100 may recommend that
the patient continue using the same medication at the same
dose. If the real-time clinical evaluation system 100 deter-
mines that the medication is effective but does not last long
enough, the real-time clinical evaluation system 100 may
recommend that a second dose be added. Finally, if the real-
time clinical evaluation system 100 determines that the medi-
cation is not effective for at least a predetermined amount of
time, the real-time clinical evaluation system 100 may rec-
ommend that the patient’s medication be changed.

[0122] In certain embodiments, at block 560, the informa-
tion determined in at least one of block 540 and 550 is trans-
mitted to an interested party. According to one embodiment,
the results are transmitted to and/or from mobile device 110
so that they may be communicated (audibly, visually or both)
to user 105.

[0123] Accordingly, medication is administered to a patient
to treat a disorder. Information concerning a patient on medi-
cation s collected. In certain embodiments, because the infor-
mation is collected via a mobile device 110, the information
can be collected in real-time. That is, the patient can enter
information as he experiences various conditions instead of
having to rely on memory to inform his/her prescribing phy-
sician of the medication’s benefits, limitations or side effects
weeks or months later. That real-time information can be
analyzed to determine the effects of the medication. Further,
the real-time information can be used to analyze the patient’s
response to the medication. This analysis can then be used to
modify and/or confirm the use of medication, and recommen-
dations in this regard may be shared with the patient.

[0124] The above-described methods and systems provide
a comprehensive, integrative database that enables a patient
to track the effectiveness of his/her medication for the actual
tasks they are performing at the time they are doing it. This
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provides a vehicle to help determine whether the patient is on
the right medication (e.g., best psychostimulant) at the right
dose, at the right time for the tasks actually being performed.

[0125] Similarly a physician or other medical practitioner
can receive directly from the system (with patient consent) or
from the patient him/herself the same results, information
and/or data, thus facilitating and accelerating consideration of
a change of medication, dose or timing appropriate to the
patient’s actual needs. This data may increase the medical
practitioner’s certainty of medication optimization, reduce
time needed to make appropriate medical decisions and
enhance patient satisfaction.

[0126] Inaddition, pharmaceutical companies may be able
to use the independent data collected by the system to more
narrowly and specifically target their patient/physician mar-
ket. Such companies can use such information to help deter-
mine the ‘Best Fit” of their medication to patients who have
the diagnosis for which their medication is indicated. Para-
doxically, the market share of a minority medication might
increase if the pharmaceutical company has information that
helps more clearly define the specific patient profile within
the approved diagnosis that optimally responds to their medi-
cation.

[0127] Increasingly states, and more recently the federal
government, are expanding their role and responsibility in
health care. These entities are appropriately concerned with
cost-effectiveness of treatment and reduction of waste. The
above-described system and method offers the potential to
enhance the specificity and selectivity of treatment for neu-
robehavioral or psychiatric disorders, such as ADD and sub-
sequently related psychiatric problems.

[0128] The above-described data collection, analysis and
patient/physician feed-back processes may be directly
extended to other medical diagnoses.

[0129] The above-described system and method may simi-
larly be used to validate new and existing medications in
terms of their specific clinical advantage within the wide
spectrum of psychostimulant medications.

[0130] The above-described system and method may con-
nect neurobiological measures to treatment selection and out-
come—e.g., Brain Imaging (Spect, PET, MRI), Brain Elec-
trical Activity (Q-EEG—Quantitative EEG), and Molecular
Genetics (connecting genetic variance and gene activity to
specific symptoms, diagnoses, and medication treatment.)

[0131] It is often difficult to relate defined or suspected
genes to specific behavioral components of a diagnosis.
Rarely does a single gene account for the entire spectrum of
behaviors or symptoms that comprise the expression of a
diagnosis. Having an integrated, validated database system
which quantifies the effect of specific medications on person-
ality characteristics or behavioral symptoms, could empower
genetic research to produce more practical interventions.

[0132] Itshould be appreciated that while the methods out-
lined in FIGS. 4A and 5A provide exemplary processes for
clinical evaluation according to embodiments of the present
invention, the underlying functionalities encompassed by
these methods may be performed by any of the various enti-
ties shown in F1G. 1.

[0133] Having described methods and systems of real-time
clinical evaluation according to various embodiments of the
present invention, additional details of the various elements/
entities illustrated in FIG. 1 are provided below.
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Central Computer

[0134] As shown in FIGS. 3A-3C, central computer 130
may be a computer, workstation or server. Central computer
130, includes input (microphone, mouse, keyboard, etc.) and
output devices (speakers, display, etc.) that facilitate the input
and conveyance of information. Central computer 130 runs
software (custom and/or COTS) to assist in clinical evalua-
tion. Central computer 130 may included or be associated
with one or more databases 138 for storing information. For
example, as shown in FIG. 3A, central computer 130 includes
the database 138. In the alternative, and as shown in FIG. 3B,
database 138 is an external component/device from central
computer 130. For example, as shown in FIG. 3C, the data-
base 138 may be a standalone system such as a server. The
database 138 stores and organizes large amounts of patient
information. The information stored in the database 138 can
be stored in compliance with The Health Insurance Portabil-
ity and Accountability Act (“HIPAA”) and the patient-privacy
rules and regulations promulgated thereunder.

[0135] In certain embodiments, over the course of use of
the clinical evaluation system 100, large amounts of patient
data is generated. Database 138 in conjunction with software
running on central computer 130 organizes and arranges that
data to generate a comprehensive picture of a patient’s clini-
cal history. FIG. 3D illustrates a block diagram representing
the type of information that may be stored in database 138
over the course of patient treatment. This information may
include, but is not limited to patient symptoms, patient per-
sonality/temperament, the patient’s developmental history,
ability to metabolize the medication (pharmacokinetics),
receptor sensitivity to given blood levels of the medication
(pharmacodynamics), patient diagnosis information, the
tasks performed by the patient, brain imaging, computer
Q-EEG, test results, genetic/DNA information, prescription
information including stimulants and anti-depressants,
therapy information and information related to the patient’s
quality of life. In certain embodiments, the present invention
simultaneously provides patient privacy and protects access
to information by layering of passwords. With patient permis-
sion, selected access to an individual patient’s data may be
shared with that patient’s prescribing physician through issu-
ance of a patient-specific password.

[0136] Real-time clinical evaluation system 100 may use
the data stored in database 138 and present that data in various
ways to provide a clear picture of the patient and treatment.
For example, the information stored in database 138 may be
used to provide a general patient summary such as that shown
in FIG. 3E. The patient summary may include information
concerning the patient’s school, work and family history. In
addition, the summary may include assessment information,
prescription history as well as information related to how the
patient performed on various medications.

[0137] FIG. 3F illustrates spectral imaging that may be
stored in database 138. According to one embodiment, spec-
tral images of a patient’s brain may be stored in the database
138.

[0138] FIG. 3G illustrates a graphic generated by the real-
time clinical evaluation system that presents patient informa-
tion related to ADHD symptoms, neurotransmitters and
comorbidity. For example, the graphic shows the severity of a
patient’s ADHD symptoms (inattention, hyperactivity,
impulsivity) as well as the relative severity of depression,
anxiety, oppositional defiant disorder, aggression and social
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function. Further, the graphic shown in FIG. 3G indicates the
amount/presence of neurotransmitters such as dopamine,
norepinephrine and serotonin.

[0139] FIG. 3H illustrates a clinical flow chart for display-
ing the prescribed stimulants for a patient as a factor of age.
For example, information stored in the patient database
throughout the patient’s life is used to generate a graphic of
the patient’s clinical history for each stage (pre-school, ado-
lescence, adulthood) in the patient’s life.

[0140] FIG. 31 illustrates several graphics that track a
patient’s response to medication, treatment and side effects
over time. For example, information stored in database 138
can be used to chart the amount and type of medication
prescribed for a patient over time. In addition, a patient’s
response (attention, activity, mood, social, productivity) to
the prescribed medication and its side effects can be tracked
over time. This allows a physician or other medical personnel
with access to the database to acquire a clear snapshot of
patient data.

Mobile Device

[0141] As shown in FIGS. 2A and 2B, mobile device 110
may be an electronic device capable of transmitting a signal.
Mobile device 110 may include, or be associated with, a
computing device, such as a portable computer, tablet device,
apersonal digital assistant (PDA), smart phone, cellular radio
telephone, mobile computing device, touch-screen device,
touchpad device. According to one embodiment, mobile
device 1101s a smart phone (See FIG. 2B) running a real-time
clinical evaluation application (“APP™) or software. The
mobile device 110 may have a display 113 and input 115. For
example, mobile device 110 may be an iPhone®, iPad®,
Blackberry, Android device or other model having similar
capabilities.

[0142] To provide for interaction with a user, the systems
and techniques described herein can be implemented on the
mobile device 110 with a display device (e.g., a LCD (liquid
crystal display) ortouch screen) for displaying information to
the user and a keyboard and a pointing device (e.g., a mouse,
stylus or a trackball) by which the user can provide input to
the mobile device 110. Other kinds of devices can be used to
provide for interaction with a user as well; for example,
feedback provided to the user can be any form of sensory
feedback (e.g., visual feedback, auditory feedback, or tactile
feedback); and input from the user can be received in any
form, including acoustic, speech, or tactile input.

[0143] FIGS. 6-39 illustrate screenshots of a user interface
presented to a user via display 113 for capturing patient
information for storage in database 138 and “Best Fit” analy-
sis. The mobile device 110 may run software or an APP for
presenting a user with the illustrated screenshots, which allow
the mobile device 110 to record patient information for later
analysis.

[0144] FIG. 6 illustrates a screenshot of a user interface for
recording information related to how a patient was perform-
ing without medication. As shown, the user is presented with
the option of providing baseline information based on being
off medication for a predetermined period of time or by
memory of their functioning and symptoms before treatment.
Prior to beginning treatment, the patient may be asked to
conduct an extensive computerized patient self-rating of their
symptoms and impact on functioning at work, school, and
home. In the event that such pre-treatment information is not
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available, the system provides sufficient baseline, pretreat-
ment data for a definitive comparison of medication response,
duration, and side effects.

[0145] FIG. 7 illustrates a screenshot of a user interface of
the real-time clinical evaluation system 100 for recording
information related to timing, medication, tasks, functioning,
ADD symptoms and environment. The timing may be set to
weekly, daily, AM, Noon, PM, hourly, every 2 hours, every
one halfhour, etc., throughout the day. The medication setting
may be set to same, change type, dose and time. The task
option may be set to characteristics, interest and performance.
The functioning option may be set to energy, mood or orga-
nization. The ADD symptoms option may be set to attention,
hyperactive, or impulsive. The environment option may be set
to distractions or support.

[0146] FIG. 8 illustrates a screenshot of a user interface of
the real-time clinical evaluation system 100 for recording
information related to a psychiatric diagnosis of a patient. For
example, the user may select one or more of ADD/ADHD
Attention defiant, ODD oppositional defiant, Mood Disor-
ders including—depression, dysthymia bipolar disorder,
anxiety disorder, ORE—Over-Reactive emotion, TD/LD—
thought disorder, learning disability or OCD—obsessive
compulsive disorder.

[0147] FIGS. 9 and 10 illustrate screenshots of a user inter-
face of the real-time clinical evaluation system 100 for
recording information related to the current stimulant medi-
cation the patient is taking. For example, the user may select
at least one of Vyvanse, Adderall XR, Adderall Reg, Con-
certa, Focalin or Daytrana. In addition, the user interface
allows a user to enter dose and time information for each
medication.

[0148] FIG. 11 illustrates a screenshot of a user interface of
the real-time clinical evaluation system 100 for recording
information related to effects on the patient that may be
attributed to the patient’s medication. For example, a user
may indicate (e.g., using a sliding scale or selecting a numeri-
cal rating) the medication improved or made worse their
energy/interest, focus/concentration, organization/prioritiza-
tion, productivity/efficiency and quality of work/product.
[0149] FIG. 12 illustrates a screenshot of a user interface of
the real-time clinical evaluation system 100 for recording
information related to the side effects experienced by a
patient on medication. For example, a user may indicate (e.g.,
using a sliding scale or selecting a numerical rating) how the
medication affects the sleep and appetite of the patient.
[0150] FIGS.13-151llustrate screenshots of a user interface
of the real-time clinical evaluation system 100 for recording
information related to how a patient is functioning. For
example, a user may indicate (e.g., using a sliding scale or
selecting a numerical rating) how they are functioning in the
areas of motivation, productivity, quality of work, mood and
relationships.

[0151] FIG. 16 illustrates a screenshot of a user interface of
the real-time clinical evaluation system 100 for recording
information related to the time at which a patient has diffi-
culty paying attention. For example, for each of a predeter-
mined span of time, the patient can indicate how much they
are having difficulty paying attention and whether the medi-
cation the patient is taking improves their attention during
that span of time.

[0152] FIG. 17-19 illustrate screenshots of a user interface
of the real-time clinical evaluation system 100 for recording
information related to a task being performed by the patient.
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For example, a patient may select whether the task they are
performing is motor or cognitive, memorizing or thinking,
familiar or unfamiliar, doing or problem solving, preparing or
presenting. In addition, a patient may indicate whether the
task was urgent, if effort is required, interesting/enjoyable,
important/significant or complex/multiple steps. Further, the
user may indicate ifthey are doing a high priority task and the
type of learning and thinking required.

[0153] FIGS.20-21 illustrate screenshots of a user interface
of the real-time clinical evaluation system 100 for recording
information related to characteristics of a patient. For
example, the user can indicate whether a patient is distracted
or attentive, their concentration, their organization, whether
the patient is being careful and whether the patient is procras-
tinating or initiating. In addition, the user can indicate
whether the patient is tired or alert, the mood of the patient,
whether the patient is anxious or calm, worried or confident
and passive or motivated.

[0154] FIGS. 22-25 illustrate a screenshots of a user inter-
face of the real-time clinical evaluation system 100 for
recording information related to a diagnoses of a disorder.
Each user interface allows the user to indicate the severity and
impact of listed symptoms. The listed symptoms include, but
are not limited to attention, listening, follow-through, orga-
nization, talking excessively, blurting out answers, having
difficulty awaiting turn and whether the patient interrupts or is
intrusive. In addition, the user interface shown in FIG. 24
allows a user to indicate the impact of ADD symptoms on a
patient including whether the patient avoids sustained tasks,
loses things, is easily distracted and forgets tasks and activi-
ties. The user interface in FIG. 25 allows a user to indicate
how hyperactive a patient is including whether the patient
fidgets, cannot stay seated, is mentally racing, cannot relax or
feels driven (must be active).

[0155] FIGS. 26-27 illustrate a screenshot of a user inter-
face of the real-time clinical evaluation system 100 for
recording information related to a patient diagnosis or impair-
ment. For example, for each disorder (e.g., ADD.HD, Depres-
sion, Bipolar, Anxiety, ODD, over-reactive emotion, learn-
ing, reading or OCD) the user interface allows a user to
indicate the severity and how much the disorder impairs a
patient’s functioning.

[0156] FIGS. 28-35 illustrate a screenshot of a user inter-
face of the real-time clinical evaluation system 100 for
recording information related to entering more specific char-
acteristics related to a specific disorder. Specifically, FIG. 28
is a screenshot of a user interface for allowing a user to input
information related to a patient’s hyperactivity. That informa-
tion may include whether the patient talks excessively, blurts
outanswers, has difficulty waiting their turn or interrupts or is
intrusive. The screenshot is FIG. 29 illustrates a user interface
thatallows a user to record information related to the severity/
impact of emotionality. For example a user can enter whether
the patient is easily upset or frustrated, hard to calm down,
often or easily angered, overly self critical and overly critical
of others. FIG. 30 illustrates a user interface that allows a user
to record information related to a oppositional or defiant
patient. For example, the user can indicate where the patient
is being defiant and how. FIG. 31 illustrates a user interface
that allows a user to enter information related to a learning
disability of a patient. For example, the user interface allows
a user to record a patient’s reading difficulty, difficulty with
understanding, math difficulty, and whether the patient is
overly critical of themselves and others. FIG. 32 allows a user
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to enter information related to depression. For example, the
user interface can assist a user in recording the energy level of
apatient, whether a patient is depressed, if a patient can’t start
tasks and whether the patient is self critical. FIG. 33 allows a
user to record information related to a patient’s bipolar dis-
order. For example, the user interface allows the user to record
the energy level of the patient and whether the patient may
have racing thoughts or ideas. FIG. 34 allows a user to record
information related to a patient’s anxiety disorder. For
example, using the user interface a user can record whether a
patient is anxious/nervous, apprehensive/fearful, expects
rejection or avoids social activities. FIG. 35 allows a user to
record information related to OCD. For example the user
interface allows a user to record whether a patient is worried/
indecisive, has repetitive thoughts, takes repetitive actions
and performs rituals.

[0157] FIGS.36-39 illustrate screenshots of a user interface
of the real-time clinical evaluation system 100 for recording
information related to environment. For example, FIG. 36
allows a user to record whether the environment is work or
home and further specify specific rooms or settings within
those two environments. FIG. 37 allows a user to specify the
expectations placed on a patient in a certain environment. For
example, the user interface allows a user to specify whether a
patient experiences excessive expectations, schedule/task
changes, distractions, interruptions, or competing demands.
FIG. 38 illustrates a user interface that allows a user to specify
the morale of a particular environment. Specifically the user
interface in FIG. 38 allows a user to enter whether an envi-
ronment is supportive/loyal, rewarding, tense/conflicted or
undermining. FIG. 39 allows a user to enter information
related to resources available in a particular environment. For
example, a user may enter whether assistance and help are
available to a patient, whether equipment and materials are
available to a patient, whether the patient has time to work on
projects in the environment and whether the environment is
supportive and encouraging to a patient.

[0158] Insomeembodiments, screenshots may be provided
which are configured to provide a physician with patient lists
for particular selected medications. For example, one list may
be provided for patients who are not taking their medication,
another for patients in whom the medication appears to be
working well, another for patients in whom the current medi-
cation is effective for part of the day but the current dosing is
not lasting as long as needed, another list for patients in whom
the medication is not highly effective, etc. The lists may assist
the physician in making decisions about the appropriate
response or adjustment for the individual patients.

[0159] Insomeembodiments, a user interface may be orga-
nized to separate information about symptoms and diagnoses
from information about functioning. The patient may be
prompted to describe improvement in symptoms separate
from describing improvement in functioning. Functioning
may be separated by types of task and/or times of day. User
interface elements regarding types of tasks may be configured
to solicit information relating to difficulty with multitasking,
difficulty with depth of attention and studying or new learn-
ing, difficulty with motivation and initiation, and/or other
types of tasks.

[0160] The system described herein can be implemented
using a remote website that communicates with a mobile
device application. The website can be accessed by users
through a web browser, web portal, the mobile device appli-
cation, etc. In an illustrative embodiment, the mobile device
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application described herein can be a standalone application
that is stored on the mobile device. Users may access the
website from a mobile device, and the mobile device can
exchange information with the website using any communi-
cations network known to those of skill in the art. The system
can be implemented using cloud computing in which the
remote website receives information, processes the informa-
tion, generates results, etc. Any of the operations described
herein can be performed by the website. For example, the
programming and algorithms of the web site can govern the
definition of patient data available to be collected, transmittal
by the patient of confidential data, the receipt by the web site
of the data, data storage, data sorting, data analysis, testing
against norms, evaluating the degree of variance of perfor-
mance from norms, identifying the source of such variance,
analysis of likely impact upon patient performance of other
medications, analysis of likely impact upon learning and
retention effectiveness, etc. The programming and algorithms
of the website can also allow the system to determine com-
binations of medications, recommend phasing throughout the
day ofthe medication and dosage based on the demands of the
tasks facing the patient, reporting of concrete changes in
medication, dose, or time of delivery, etc. The programming
and algorithms of the website can further allow the system to
learn to favor medication results which have generated
improved performance. As such, the system can be self-learn-
ing based upon the reinforcement model built into it. In addi-
tion, the results can be analyzed, graphed, and made available
to the patient and his/her physician through the website,
through the mobile device application, via e-mail, etc.
[0161] A manual and guideline for use of the applications
and web site described herein is also developed to provide
guidelines for administration and interpretation of the appli-
cation. Consenting patients may be asked to demonstrate the
process of using the system and discuss the practical benefit to
them of utilizing this instrument to refine their selection and
dosing of medication. Many patients will utilize this process
to selectively define their dose, or need for a subsequent
afternoon/evening dose based on the actual tasks required that
day. This allows further personalization of medication use
and minimization of total dose and side effects on days requir-
ing less attentionally-demanding tasks.

[0162] FIGS. 41-43 illustrate diagrams showing the effec-
tiveness of 50 mg of the medication Vyvanse over a period of
time based on information collected using a clinical evalua-
tion system according to an exemplary embodiment. FIG. 41
illustrates the effectiveness of the Vyvanse over time with
respect to five separate factors: task complexity, task famil-
iarity, task interest, whether the patient feels the presence of
the medication, and the effect the medication has on the
performance of the tasks. F1G. 42 provides a summary score
over the period of time based on the various observed factors.
FIG. 43 illustrates the same data curves as shown in FI1G. 41
regarding whether the patient feels the presence of the medi-
cationand the effect the medication has on the performance of
the tasks, and those two particular curves are separated from
the other information provide in FIG. 41 for ease of reference.

Example “APP”s and Additional Example Aspects

[0163] The current invention, for example in the form of a
relevant computer application or “APP” (such as used on an
iPhone® or iPad®, for instance), may operate in different
time frames. In one embodiment, the present invention con-
templates a “more comprehensive” APP that can be used to
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provide baseline information. Use of this more comprehen-
sive APP is repeated less often than daily, for example, on a
weekly or monthly basis. This APP poses a spectrum of
questions requiring, for example, about 10-30 minutes, such
as 15 minutes, to complete. In one embodiment, this APP
assesses, for example, attention and hyperactive/impulsivity
sensitivity to selective medication response, differences in
mechanism and duration of action among stimulant medica-
tions, as well as the relevance of these factors to personalized
treatment and information, such as genetic profiles, brain
scans, medical history, etc.

[0164] Such an APP can also encompass multiple concur-
rent diagnoses, personality factors and neurobiological mea-
sures. In certain embodiments, it samples for indices or char-
acteristics of the environment in which the patient is
performing these tasks, including distractions and reinforce-
ments or rewards. [t invites patients to score the complexity of
the tasks they are performing and their familiarity, interest
and need for learning of the tasks. It scores for other factors
that may be affecting their attention—mood, alertness and
task performance—beyond medication.

[0165] In addition to the more comprehensive APP, the
present invention also contemplates a “brief” APP used more
frequently by a user, such as once, several or many times a
day. This APP operates in a different time frame that provides,
for example, a brief presentation “hourly” (or several times a
day) of fewer items (e.g., about 10 items) that quickly allows
scoring of attention, impulsivity, and interest in the tasks
being performed. In one embodiment, this APP prompts for
scoring at least 4x or 5x/day, for example, once at about 8 AM
(or ~1 hr. after taking medication), then again at about 11 AM
(about 3-4 hrs. post dose) and then again at 2 PM and 6 PM,
as an index of duration. A final rating is performed about 9 pm
if the patient is doing tasks (such as homework or office work)
that require attention late in the day.

[0166] One rationale for the brief APP, either alone or in
combination with the more comprehensive APP, is that it
provides feedback in real time regarding the action and dura-
tion of the medication taken by a patient, It also offers sug-
gestions for physician consideration regarding whether, for
example, a second additional dose of a short or acting medi-
cation is needed late in the day or the option of an alternative
longer-acting medication in the morning. This system also
provides a vehicle of tracking whether “habituation” or
reduced responsivity emerges with regard to a given medica-
tion and dose over time. Clinically, patients often require a
slightincrease in dose or a second dose in order to accommo-
date for changes in their metabolism or their brain’s response
to these medication. Such accommodation may reflect emer-
gent changes in pharmacokinetics (absorption, metabolism
and excretion) or in pharmacodynamics (the response to a
specific dose or blood level of medication).

[0167] Established Scales.

[0168] The present invention, such as in an APP format,
may be validated, confirmed, and/or include other aspects that
supplement relevant information obtained. For instance, one
may use the present invention in conjunction with core stan-
dardized, highly recognized and validated rating scales, such
as ADDRS and the Vanderbilt Scale. ADDRS is an 18 item
scale widely used in adult ADD diagnosis and treatment. This
scale uses the 18 items and approximate vocabulary of DSM-
1V diagnostic criteria for adult ADD, and rates the items on a
4 point sale, where 0=none; 3=often/severe. The Vanderbilt
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Scale assesses about 35 items and includes many concepts
from DSM-IV and integrates items from the Conners’ Scale.
[0169] Inoneembodiment, integrationofthe present inven-
tion and known established rating scales is accomplished by
asking a group of patients (e.g., ~50 patients) to complete a
weekly (and/or more or less frequently used) APP of the
present invention in concert with assessing ADDRS and
Vanderbilt scales and two other scales on4 consecutive weeks
during random assignment of 2 weeks off and 2 weeks on
active psychostimulant medication vs. placebo or no medica-
tion. The present invention contemplates a correlation of >0.7
between ratings on the APP of the present invention and these
standardized measures. Subscale items will also be analyzed
for inattentive as well as hyperactive-impulsive items.
[0170] Objective Observer Ratings.

[0171] In one embodiment, the invention asks a spouse or
(for children) parents to perform a weekly rating of the patient
to correlate with the patients self-rating. Research suggests
that patients tend to rate their level of impairment as less
severe than other external observers.

[0172] Video Recording.

[0173] Video cameras and computers, suchas the iPhone®,
iPad® or comparable “smart tablets,” which have build-in
cameras, can also be used to validate or supplement informa-
tion generated from an APP of the present invention. For
instance, one exemplary system asks patients to generate a
series of 15-20 minute video recording of themselves in 15-20
minute segments at least 3-5x/day and simultaneously rate
their own behavior. Trained observers score the videos, for
example, in terms of degree of apparent attention to task
based on body language and movement, head movement and
eye tracking. The system can assess continuity of task perfor-
mance without interruptions, accounting for the extent of
environmental distractions. In addition, the system can track
task complexity, interest and attentional demand. The system
can compare self ratings with objective observer’s ratings.
[0174] Similarly, a recent technology called “Kinetic”
applies gaming technology to video and can score body
moments. In one embodiment, the present invention uses
such technology to assess an index of hyperactivity, inatten-
tion and depression, and allows further evaluation of medica-
tion response. Likewise, virtual reality systems are current
used, such as in military operations and flight simulation. In
the present invention, such systems may be used as part of the
present invention to track medication response, measurement
of attention, and ADD medication effectiveness.

[0175] Other Processes/Systems.

[0176] Inoneembodiment, a process of the present inven-
tion includes an adaptation of college entrance exam ques-
tions as relating to a measurement of attentional medication
effects. The type of questions used in ACT and SAT exams
include domains of math logic, reading comprehension and
recall, problem and puzzle solving, Miller analogies, etc.
These well-standardized and validated measures can be used
as an index of attention and a measure of medication
response.

[0177] Example APPs Relating to Childhood ADD.
[0178] Inoneembodiment, an APP of the present invention
assesses childhood ADD (below age 15) and includes brief
ratings by parents, such as in the AM (before school), PM
(after school) and evening (about 8 PM), and consists of, for
example, about 5-8 questions relating to issues of attention,
organization, mood, attitude, autonomy, helpfulness—and
about 5 questions on “the burden of illness”—the amount of
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time and effort parents must spend on organizational and
directive action to facilitate their child’s performance of
chores, tasks, and school assignments. In certain embodi-
ments, the APP assesses the parents’ degree of trust in their
child’s level of autonomy and judgment in selection of
friends, management outside the home, responsibility in
intimidate and potentially sexual situations, extent and ease
of communication in these matters. The APP can also assess,
or be compared to and validated by, other relevant scales
(Achenbach, Child Behavior Checklist).

[0179] An APP of the present invention can also optionally
include a teacher’s rating. For example, an APP can comprise
abrief, e.g., 10 item, scale that assess a child’s preparedness
for class, attention and on-task behavior in class, degree of
relevant participation in class discussions, social appropriate-
ness, and apparent mood (looks happy, engaged, vs.
depressed, withdrawn), peer likability or popularity, learning,
memory, comprehension and interest and quality of partici-
pation in academics, athletics, and artistic or creative activi-
ties. In some embodiments, the teacher may be allowed to
choose particular items to rate multiple times per day, and the
items may be chosen specifically for the child being studied.
For example, the teacher may evaluated three times per day
whether the child is on task and what the child’s mood or
behavior is like.

[0180] Other Example APPs.

[0181] The present invention also includes APPs that adapt
rating scales to measures of mood (e.g., depression, bipolar
and mood instability, emotional reactivity and over-reactivity
and anxiety ), degree of obsessiveness and perseveration, and/
or PTSD—response to trauma and neglect. The concept and
impact of neglect has been under-appreciated in psychiatric
assessment but is profoundly evident in many patients. An
APP may track the impact of injury or trauma on physical as
well as emotional or cognitive functioning. In another
embodiment, an APP of the present invention uses a rating
scale for aggression. In another embodiment, the present
invention includes an APP for Asperger’s, which addresses
social remoteness, apparent diminished interactivity, poor
eye contact, and excessively circumscribed interests—espe-
cially if limited to technology.

Research Application

[0182] Various exemplary embodiments disclosed herein
may be utilized to research the effects of certain treatments
across multiple patients. Information collected through the
APP may be anonymously aggregated and analyzed to pro-
vide patterns that may be helpful in treatment selection for
other similar patients. By utilizing anonymous results for
many individual users, the APP may enable large-scale deter-
mination of medication effects across many patients and may
be used to identify patterns of effects across multiple patients
based on characteristics relating to the patients and/or medi-
cation. Application of the aggregation and analysis method
may lead to better medication selection within a particular
diagnostic category, as may be evidenced by improved effi-
cacy and/or compliance with treatment. Cumulatively, a
broad application of the aggregation and analysis method
may enhance quality and reduce cost of psychotropic medi-
cation treatment by facilitating the selection and dosing of the
optimal medication for each patient for efficiently. In some
embodiments, a regression analysis may be used to differen-
tiate predictors of optimal response (e.g., effectivenessxdu-
ration of benefitxappropriateness for task). Results from mul-
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tiple patients with the same diagnosis may be analyzed to
determine the continuity and vatiability of patients with the
same diagnosis on the same medication performing relatively
similar types of tasks; this information may be used to iden-
tify task-specific characteristics of specific psychostimulants.
Example questions, some specific to ADD, that may be
addressed using such an aggregation and analysis method
include, but are not limited to:

[0183] Ingeneral, how long do eachof these medications
last? To what extent is this duration a function of dose, of
the specific type of tasks performed, of the patients” age
or weight (mg/kg), or of their duration of treatment on
psychostimulants or on this specific current mediation?

[0184] In actual use over sustained treatment beyond 6
months, is there a change in medication efficacy or dura-
tion of action? How often does the dose need to be
increased to maintain optimal effect?

[0185] Is there a difference or preference for Vyvanse
when patient are performing familiar tasks that require
multitasking?

[0186] Similarly, is there a preference for Adderall dur-
ing tasks that demand new learning and more in-depth,
sustained attention?

[0187] Does Intuniv buffer excessive emotionality and
enhance frustration tolerance—thereby extending atten-
tion and task performance.

[0188] Does Strattera improve comprehension and orga-
nization of information of task performance in ADD
patients who are also be taking a psychostimulant?

[0189] Are there personality characteristics that modify
response to and preference for psychotropic medica-
tions?

CONCLUSION

[0190] While various inventive embodiments have been
described and illustrated herein, those of ordinary skill in the
art will readily envision a variety of other means and/or struc-
tures for performing the function and/or obtaining the results
and/or one or more of the advantages described herein, and
each of such variations and/or modifications is deemed to be
within the scope of the inventive embodiments described
herein. More generally, those skilled in the art will readily
appreciate that all parameters, dimensions, materials, and
configurations described herein are meant to be exemplary
and that the actual parameters, dimensions, materials, and/or
configurations will depend upon the specific application or
applications for which the inventive teachings is/are used.
Those skilled in the art will recognize, or be able to ascertain
using no more than routine experimentation, many equiva-
lents to the specific inventive embodiments described herein.
It is, therefore, to be understood that the foregoing embodi-
ments are presented by way of example only and that, within
the scope of the appended claims and equivalents thereto,
inventive embodiments may be practiced otherwise than as
specifically described and claimed. Inventive embodiments
of the present disclosure are directed to each individual fea-
ture, system, article, material, kit, and/or method described
herein. In addition, any combination of two or more such
features, systems, articles, materials, kits, and/or methods, if
such features, systems, articles, matetials, kits, and/or meth-
ods are not mutually inconsistent, is included within the
inventive scope of the present disclosure.

[0191] The above-described embodiments can be imple-
mented in any of numerous ways. For example, the embodi-
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ments may be implemented using hardware, software or a
combination thereof. When implemented in software, the
software code can be executed on any suitable processor or
collection of processors, whether provided in a single com-
puter or distributed among multiple computers.

[0192] Further, it should be appreciated that a computer
may be embodied in any of a number of forms, such as a
rack-mounted computer, a desktop computer, a laptop com-
puter, or a tablet computer. Additionally, a computer may be
embedded in a device not generally regarded as a computer
but with suitable processing capabilities, including a Personal
Digital Assistant (PDA), a smart phone, hand-held pad or
tablet, or any other suitable mobile, portable or fixed elec-
tronic device.

[0193] Also, a computer may have one or more input and
output devices. These devices can be used, among other
things, to present a user interface. Examples of output devices
that can be used to provide a user interface include printers or
display screens for visual presentation of output and speakers
or other sound generating devices for audible presentation of
input and output. Examples of input devices that can be used
for a user interface include keyboards, and pointing devices,
such as mice, touch pads, and digitizing tablets. As another
example, a computer may receive input information through
speech recognition such as Dragon-Naturally Speaking or in
other audible format.

[0194] Such computers may be interconnected by one or
more networks in any suitable form, including a local area
network or a wide area network, such as an enterprise net-
work, and intelligent network (IN), or the Internet. Such
networks may be based on any suitable technology and may
operate according to any suitable protocol and may include
wireless networks, wired networks or fiber optic networks.
[0195] Any computer discussed herein may comprise a
memory, one or more processing units (also referred to herein
simply as “processors™), one or more communication inter-
faces, one or more display units, and one or more user input
devices. The memory may comprise any computer-readable
media, and may store computer instructions (also referred to
herein as “processor-executable instructions™) for imple-
menting the various functionalities described herein. The pro-
cessing unit(s) may be used to execute the instructions. The
communication interface(s) may be coupled to a wired or
wireless network, bus, or other communication means and
may therefore allow the computer to transmit communica-
tions to and/or receive communications from other devices.
The display unit(s) may be provided, for example, to allow a
user to view various information in connection with execution
of the instructions. The user input device(s) may be provided,
for example, to allow the user to make manual adjustments,
make selections, enter data or various other information, and/
or interact in any of a variety of manners with the processor
during execution of the instructions.

[0196] The various methods or processes outlined herein
may be coded as software that is executable on one or more
processors that employ any one of a variety of operating
systems or platforms. Additionally, such software may be
written using any of a number of suitable programming lan-
guages and/or programming or scripting tools, and also may
be compiled as executable machine language code or inter-
mediate code that is executed on a framework or virtual
machine.

[0197] In this respect, various inventive concepts may be
embodied as a computer readable storage medium (or mul-
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tiple computer readable storage media) (e.g.. a computer
memoty, one or more floppy discs, compact discs, optical
discs, magnetic tapes, flash memories, circuit configurations
in Field Programmable Gate Arrays or other semiconductor
devices, or other non-transitory medium or tangible computer
storage medium) encoded with one or more programs that,
when executed on one or more computers or other processors,
perform methods that implement the various embodiments of
the invention discussed above. The computer readable
medium or media can be transportable, such that the program
or programs stored thereon can be loaded onto one or more
different computers or other processors to implement various
aspects of the present invention as discussed above.

[0198] The terms “program” or “software” are used herein
in a generic sense to refer to any type of computer code or set
of computer-executable instructions that can be employed to
program a computer or other processor to implement various
aspects of embodiments as discussed above. The terms “soft-
ware” and “non-transitory computer-readable medium” also
encompass an application (or “APP”) for a computer, such as
amobile device, e.g., an iPhone®, or iPad® or similar type of
device. Additionally, it should be appreciated that according
to one aspect, one or more computer programs that when
executed perform methods of the present invention need not
reside on a single computer or processor, but may be distrib-
uted in a modular fashion amongst a number of different
computers or processors to implement various aspects of the
present invention.

[0199] Computer-executable instructions may be in many
forms, such as program modules, executed by one or more
computers or other devices. Generally, program modules
include routines, programs, objects, components, data struc-
tures, etc. that perform particular tasks or implement particu-
lar abstract data types. Typically the functionality of the pro-
gram modules may be combined or distributed as desired in
various embodiments.

[0200] Also, data structures may be stored in computer-
readable media in any suitable form. For simplicity of illus-
tration, data structures may be shown to have fields that are
related through location in the data structure. Such relation-
ships may likewise be achieved by assigning storage for the
fields with locations in a computer-readable medium that
convey relationship between the fields. However, any suitable
mechanism may be used to establish a relationship between
information in fields of a data structure, including through the
use of pointers, tags or other mechanisms that establish rela-
tionship between data elements.

[0201] Also, various inventive concepts may be embodied
as one or more methods, of which an example has been
provided. The acts performed as part of the method may be
ordered in any suitable way. Accordingly, embodiments may
be constructed in which acts are performed in an order dif-
ferent than illustrated, which may include performing some
acts simultaneously, even though shown as sequential acts in
illustrative embodiments.

[0202] All definitions, as defined and used herein, should
be understood to control over dictionary definitions, defini-
tions in documents incorporated by reference, and/or ordi-
nary meanings of the defined terms.

[0203] Theindefinitearticles “a” and “an,” as used herein in
the specification and in the claims, unless clearly indicated to
the contrary, should be understood to mean “at least one.”
[0204] The phrase “and/or,” as used herein in the specifica-
tion and in the claims, should be understood to mean “either
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or both” of the elements so conjoined, i.e., elements that are
conjunctively present in some cases and disjunctively present
in other cases. Multiple elements listed with “and/or” should
be construed in the same fashion, i.e., “one or more” of the
elements so conjoined. Other elements may optionally be
present other than the elements specifically identified by the
“and/or” clause, whether related or unrelated to those ele-
ments specifically identified. Thus, as a non-limiting
example, areference to “A and/or B”, when used in conjunc-
tion with open-ended language such as “comprising” can
refer, in one embodiment, to A only (optionally including
elements other than B); in another embodiment, to B only
(optionally including elements other than A); in vet another
embodiment, to both A and B (optionally including other
elements); etc.

[0205] Asused herein in the specification and in the claims,
“or” should be understood to have the same meaning as
“and/or” as defined above. For example, when separating
items in a list, “or” or “and/or” shall be interpreted as being
inclusive, i.e., the inclusion of at least one, but also including
more than one, of a number or list of elements, and, option-
ally, additional unlisted items. Only terms clearly indicated to
the contrary, such as “only one of” or “exactly one of,” or,
when used in the claims, “consisting of,” will refer to the
inclusion of exactly one element of a number or list of ele-
ments. In general, the term “or” as used herein shall only be
interpreted as indicating exclusive alternatives (i.e. “one or
the other but not both”) when preceded by terms of exclusiv-
ity, such as “either,” “one of,” “only one of)” or “exactly one
of” “Consisting essentially of,” when used in the claims, shall
have its ordinary meaning as used in the field of patent law.

[0206] As used herein in the specification and in the claims,
the phrase “at least one,” in reference to a list of one or more
elements, should be understood to mean at least one element
selected from any one or more of the elements in the list of
elements, but not necessarily including at least one of each
and every element specifically listed within the list of ele-
ments and not excluding any combinations of elements in the
list of elements. This definition also allows that elements may
optionally be present other than the elements specifically
identified within the list of elements to which the phrase “at
least one™ refers, whether related or unrelated to those ele-
ments specifically identified. Thus, as a non-limiting
example, “at least one of A and B” (or, equivalently, “at least
one of A or B,” or, equivalently “at least one of A and/or B”)
can refer, in one embodiment, to at least one, optionally
including more than one, A, with no B present (and optionally
including elements other than B); in another embodiment, to
at least one, optionally including more than one, B, with no A
present (and optionally including elements other than A); in
yet another embodiment, to at least one, optionally including
more than one, A, and at least one, optionally including more
than one, B (and optionally including other elements); etc.

[0207] In the claims, as well as in the specification above,
all transitional phrases such as “comprising,” “including,”
“carrying,” “having,” “containing,” “involving,” “holding,”
“composed of;” and the like are to be understood to be open-
ended, i.e., to mean including but not limited to. Only the
transitional phrases “consisting of” and “consisting essen-
tially of” shall be closed or semi-closed transitional phrases,
respectively, as set forth in the United States Patent Office
Manual of Patent Examining Procedures, Section 2111.03.
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What is claimed is:
1. A method for real-time clinical evaluation of effects of a
medication for the treatment of a disorder in a patient, com-
prising:
receiving information concerning: (i) a medication being
taken by a patient for the treatment of a disorder; (ii) at
least one effect of the medication on the patient; (iii)
characteristics of a current task being performed by the
patient; and (iv) a current baseline of the patient; and

calculating or providing, by one or more computers, results
indicative of an evaluation of effects experienced by the
patient upon taking the medication based on the received
information.

2. The method of claim 1, further comprising:

obtaining the received information at a central computer;

storing the received information in a database; and

analyzing the patient’s response to the medication based on
the received information and patient information previ-
ously stored in the database.

3. The method of claim 2, wherein the patient information
previously stored in the database comprises information
relating to at least one selected from the group consisting of
the patient’s medical history, prior symptoms, developmental
history, ability to metabolize the medication (pharmacokinet-
ics), receptor sensitivity to given blood levels of the medica-
tion (pharmacodynamics), personality, temperament, results
from brain imaging, computer Q-EEG information, results of
medical, diagnostic or genetic testing, quality of life, use of
prescription, over-the-counter or illegal drugs, and hormone
levels.

4. The method of claim 1, further comprising periodically
receiving the received information after the patient has been
prompted by a mobile computer device to enter and transmit
the received information.

5. The method of claim 1, further comprising transmitting
the results to the patient.

6. The method of claim 1, wherein the information con-
cerning the medication being taken by the patient comprises
at least one selected from the group consisting of a name or
names of the medication, frequency of administration of the
medication, dosage of the medication, a time at which the
patient takes the medication, and method of release.

7. The method of claim 1, wherein the information con-
cerning at least one effect of the medication on the patient is
a rating of at least one of the patient’s energy, interest, focus,
concentration, organization, prioritization, productivity, effi-
ciency, effectiveness, quality of work and work product.

8. The method of claim 1, wherein the information con-
cerning characteristics of a current task being performed by
the patient, comprises:

an objective description of the task being performed by the

patient;

a patient’s subjective description of the task being per-

formed by the patient; and

information relating to a setting in which the task is being

performed.

9. The method of claim 8, wherein the objective description
of the task being performed by the patient is related to at least
one of urgency, motor, cognitive, a type of thinking required,
learning, memorization, presenting, creativity, complexity,
variability and importance.

10. The method of claim 8, wherein the subjective descrip-
tion of the task being performed by the patient is related to at
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least one of familiarity, whether the task requires new learn-
ing, interest, enjoyment, effort, energy and relaxation.

11. The method of claim 8, wherein the setting in which the
task is being performed is at least one of home, work, recre-
ation and in transit, degree of support, or degree of distraction.

12. The method of claim 1, wherein receiving information
concerning a current baseline of the patient, further com-
prises:

receiving information concerning how the patient is feel-

ing;

receiving information concerning the patient’s inattention;

receiving information concerning the patient’s hyperactiv-

ity;

receiving information concerning the patient’s impulsiv-

ity;

receiving information concerning experiences of the

patient in the setting; and

receiving information concerning side effects being expe-

rienced by the patient.

13. The method of claim 12, wherein the information con-
cerning how the patient is feeling is related to at least one of
mood, energy level, alertness, motivation, attention, frustra-
tion, anxiety, whether the patient is worried and whether the
patient is obsessive.

14. The method of claim 12, wherein the information con-
cerning the patient’s inattention is related to at least one of
distraction, concentration, attention, carelessness, whether
the patient misplaces items, forgetfulness, prioritization,
organization, whether the patient avoids complex tasks and
whether the patient finishes tasks.

15. The method of claim 12, wherein the information con-
cerning the patient’s hyperactivity is related to at least one of
activity, whether the patient is fidgety and restlessness.

16. The method of claim 12, wherein the information con-
cerning the patient’s impulsivity is related to at least one of
whether the patient has difficulty waiting their turn, whether
the patient has difficulty relaxing, whether the patient talks
too much, whether the patient finishes others sentences and
whether the patient interrupts others.

17. The method of claim 12, wherein the information con-
cerning expetiences of the patient in the setting is related to at
least one of expectations, distractions, interruptions,
demands, tension, schedule changes, supportiveness,
resources and assistance.

18. The method of claim 12, wherein the side effects being
experienced by the patient are related to at least one of appe-
tite, sleep. headache, stomachache, irritability, sedation,
fatigue, productivity, motivation and mood.

19. The method of claim 1, wherein the results indicative of
the evaluation of effects experienced by the patient relate to at
least one of energy, focus, organization, productivity and
quality of life.

20. The method of claim 1, wherein the results indicative of
side effects experienced by the patient relates to at least one of
appetite, insomnia, headache, stomachache, irritability, seda-
tion and fatigue.

21. The method of claim 1, wherein the disorder is selected
from the group consisting of an attention-deficit hyperactivity
disorder (ADHD), an anxiety disorder, a mood disorder, a
thought disorder or substance abuse.

22. The method of claim 1, wherein the disorder is an
attention-deficit hyperactivity disorder (ADHD), and the
ADHD is selected from the group consisting of ADHD—
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Predominately Hyperactive-Impulsive Type; ADHD—Pre-
dominately Inattentive Type (ADD); and ADHD—Combined
Type.

23. A non-transitory computer-readable medium having
computer-executable instructions for performing a method
comptrising:

receiving information concerning a medication being

taken by a patient;

receiving information concerning an effect of the medica-

tion on the patient;

receiving information concerning characteristics of a cur-

rent task being performed by the patient;

receiving information concerning a current condition of

the patient; and

calculating or providing, by one or more computers, results

indicative of an evaluation of effects experienced by the
patient upon taking the medication, based on the
received information.
24. A method for real-time clinical evaluation of a patient,
comptrising:
receiving information concerning: (i) a medication being
taken by a patient for the treatment of a disorder; (ii) an
effect of the medication to the patient; (iii) characteris-
tics of a current task being performed by the patient; and
(iv) a current condition of the patient;

calculating or receiving, by one or more computers, results
indicative of at least one effect experienced by the
patient upon taking the medication. based on the
received information; and

analyzing the patient’s response to the medication based on

the received information and previously obtained patient
information.

25. A system for real-time clinical evaluation of a patient,
comprising:

(a) a mobile device, configured to:

receive information concerning medication being taken
by the patient;

receive information concerning an effect of the medica-
tion on the patient;

receive information concerning characteristics of a cur-
rent task being performed by the patient;

receive information concerning a current condition of
the patient;

calculate or provide results indicative of an evaluation of
at least one effect experienced by the patient upon
taking the medication based on the received informa-
tion; and

transmit the received information; and

(b) a central computer, comprising a database, configured

to:

obtain the received information from the mobile device;

store the received information in the database; and

analyze the patient’s response to the medication based
on the received information and information previ-
ously stored in the database.

26. A method of optimizing the effectiveness of a medica-
tion for the treatment of a neurobehavioral or psychiatric
disorder in a patient, comprising:

(a) administering a medication at dosage and frequency to

a patient for the treatment of a neurobehavioral or psy-
chiatric disorder;

(b) obtaining and storing patient information in a computer

database, wherein the patient information relates to at
least one selected from the group consisting of the
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patient’s medical history, prior symptoms, developmen-
tal history, ability to metabolize the medication (phat-
macokinetics), receptor sensitivity to given blood levels
of the medication (pharmacodynamics), personality,
temperament, current tasks, results from brain imaging,
computer Q-EEG information, results of medical, diag-
nostic or genetic testing, quality of life, use of prescrip-
tion, over-the-counter or illegal drugs, and hormone lev-
els;

(c) receiving real-time current information sent from a
mobile computer device by the patient relating to (i) the
medication being taken by the patient; (ii) at least one
effect of the medication on the patient; (iii) characteris-
tics of a current task being performed by the patient; and
(iv) a current condition of the patient;

(d) evaluating the effectiveness of the medication for the
treatment of the neurobehavioral or psychiatric disorder
in the patient based on the stored patient information of
(b) and the received real-time current information of (c);

(e) modifying, eliminating or maintaining the dosage or
frequency of the medication administered to the patient
after evaluating the effectiveness of the medication in
@.

27. The method of claim 26, wherein the neurobehavioral
or psychiatric disorder is selected from the group consisting
of an attention-deficit hyperactivity disorder (ADHD), an
anxiety disorder, a mood disorder, a thought disorder or sub-
stance abuse.

28. The method of claim 26, wherein the neurobehavioral
or psychiatric disorder is an attention-deficit hyperactivity
disorder (ADHD), and the ADHD is selected from the group
consisting of ADHD—Predominately Hyperactive-Impul-
sive Type; ADHD—Predominately Inattentive Type (ADD);
and ADHD—Combined Type.

29. The method of claim 27, wherein the anxiety disorder
is obsessive-compulsive disorder (OCD).

30. The method of ¢laim 27, wherein the mood disorder is
selected from the group consisting of depression and bipolar
disorder.

31. The method of claim 27, wherein the thought disorder
is Aspergers or psychosis and disordered cognitive process-
ing.

32. The method of claim 27, wherein the substance abuse
involves previous or current abuse by the patient of a sub-
stance selected from the group consisting of alcohol, amphet-
amines, barbiturates, benzodiazepines, cocaine, synthetic
drugs, methaqualone, and opioids.

33. A method for real-time clinical evaluation of the effec-
tiveness of a medication for the treatment of an attention-
deficit hyperactivity disorder (ADHD) in a patient, compris-
ing:

(a) treating a patient with a medication for the treatment of

an ADHD;

(b) receiving real-time information sent from a computer
concerning the medication being taken by the patient;

(c) receiving real-time information sent from a computer
concerning at least one effect of the medication on the
patient;

(d) receiving real-time information sent from a computer
concerning characteristics of a current task being per-
formed by the patient;

(e) receiving real-time information sent from a computer
concerning a current condition of the patient; and
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(D) determining the effectiveness of medication for the
treatment of the ADHD based on the received informa-
tion of (b)-(e).

34. A method for real-time clinical evaluation of the effec-
tiveness of a medication for the treatment of a neurobehav-
ioral or psychiatric disorder in a patient, comprising:

(a) taking a medication for the treatment of a neurobehav-

ioral or psychiatric disorder;

(b) entering information into a mobile computer device,
wherein the information comprises (1) information con-
cerning the medication being taken, and (2) information
selected from the group consisting of:

(1) information concerning a benefit or lack of benefit of the
medication to the patient;

(i1) information concerning characteristics ofa current task
being performed by the patient; and

(iii) information concerning a current condition of the
patient;

(¢) electronically sending the information entered into the
mobile computer device to a central computer accessible
by a medical practitioner; and

(d) receiving information from the medical practitioner
regarding the effectiveness of the medication.

35. The method of claim 34, wherein (b) comprises entet-
ing information into a mobile computer device at a regular
predetermined time, at least once a week.

36. The method of claim 34, wherein (b) comprises enter-
ing information into a mobile computer device at a regular
predetermined time, at least daily.

37. The method of claim 34, wherein the neurobehavioral
or psychiatric disorder is selected from the group consisting
of an attention-deficit hyperactivity disorder (ADHD), an
anxiety disorder, a mood disorder, a thought disorder, or
substance abuse.

38. The method of claim 37, wherein the neurobehavioral
or psychiatric disorder is an ADHD selected from the group
consisting of ADHD—Predominately Hyperactive-Impul-
sive Type; ADHD—Predominately Inattentive Type (ADD);
and ADHD—Combined Type.

39. The method of claim 38, wherein the ADHD is adult
ADD.

40. The method of claim 38, wherein the ADHD is child
ADD or adolescent ADD.

41. The method of claim 38, wherein the medication for the
treatment of the ADHD is selected from the group consisting
of Vyvanse, Adderall, Concerta, Focalin, Intuniv, or Day-
trana,

42. A non-transitory computer-readable medium having
computer-executable instructions for performing a method
comprising:

(a) receiving information concerning a medication being
taken by a patient for the treatment of a neurobehavioral
or psychiatric disorder;

(b) receiving information concerning an effect of the medi-
cation on the patient;

(¢) receiving information concerning characteristics of a
current task being performed by the patient;

(d) receiving information concerning a current condition of
the patient;

(e) accessing information from a computer database,
wherein the accessed information relates to at least one
selected from the group consisting of the patient’s medi-
cal history, prior symptoms, developmental history, abil-
ity to metabolize the medication (pharmacokinetics),
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receptor sensitivity to given blood levels of the medica-
tion (pharmacodynamics), personality, temperament,
current tasks, results from brain imaging, computer
Q-EEG information, results of medical, diagnostic or
genetic testing, use of prescription, over-the-counter or
illegal drugs, and hormone levels; and
(B evaluating the effectiveness of medication for the treat-
ment of the neurobehavioral or psychiatric disorder
based on the received information of (b)-(d) and the
accessed information of (e).
43. A system for real-time clinical evaluation of a patient,
comprising:
(a) a mobile device, configured to:
receive information in real-time concerning (i) a medica-
tion being taken by a patient for the treatment of a
neurobehavioral or psychiatric disorder; (ii) a benefit or
lack of benefit of the medication to the patient; (iii)
characteristics of a current task being performed by the
patient; and (iv) a current condition of the patient; and
transmit the received information; and
(b) a central computer, comprising a database, configured
to:
store previously received information in the database relat-
ing to at least one selected from the group consisting of
the patient’s medical history, prior symptoms, develop-
mental history, ability to metabolize the medication
(pharmacokinetics), receptor sensitivity to given blood
levels of the medication (pharmacodynamics), person-
ality, temperament, current tasks, results from brain
imaging, computer Q-EEG information, results of medi-
cal, diagnostic or genetic testing, quality of life, and use
of prescription, over-the-counter or illegal drugs;
obtain the received real-time information from the mobile
device;
store the received real-time information in the database;
and
optionally, transmit the previously received information to
the mobile device; and
wherein the central computer, and optionally the mobile
device, are further configured to:
analyze the effectiveness of the medication for the treat-
ment of the patient of the neurobehavioral or psychiatric
disorder based on the received real-time information and
the previously received information.
44. A system for real-time clinical evaluation of a patient,
comprising a mobile device configured to:
receive information in real-time concerning (i) a medica-
tion being taken by a patient for the treatment of a
neurobehavioral or psychiatric disorder; (ii) a benefit or
lack of benefit of the medication to the patient; (iii)
characteristics of a current task being performed by the
patient; and (iv) a current condition of the patient; and
transmit the received information;
obtain information from a database of a central computer,
wherein the information from the database of the central
computer relates to at least one selected from the group
consisting of the patient’s medical history, prior symp-
toms, developmental history, ability to metabolize the
medication (pharmacokinetics), receptor sensitivity to
given blood levels of the medication (pharmacodynam-
ics), personality, temperament, current tasks, results
from brain imaging, computer Q-EEG information,
results of medical, diagnostic or genetic testing, quality
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of life, use of prescription, over-the-counter or illegal

drugs, and hormone levels; and

analyze the effectiveness of the medication for the treat-
ment of the patient of the neurobehavioral or psychiatric
disorder based on the received real-time information and
the information obtained from the database of the central
computer.

45. A non-transitory computer-readable medium having
computer-executable instructions for performing a method of
real-time clinical evaluation of a medication for the treatment
of a neurobehavioral or psychiatric disorder in a patient, the
method comprising:

(A) providing a graphic user interface for accepting user
input, wherein the graphic user interface presents the
user with options for inputting:

(1) general index information for (i) setting the fre-
quency at which the user will be prompted to provide
input, (i1) selecting at least one of a name or type of a
medication, a dose, and a time the medication is
administered, (iii) selecting at least one of a charac-
teristic of a task, patient interest in the task and patient
performance of the task, (iv) selecting at least one of
an energy of a patient, mood of a patient and organi-
zation ability of a patent, (v) selecting at least one
symptom associated with the disorder and (vi) select-
ing characteristics of the patient environment,

(2) a patient diagnosis or diagnoses specifying at least
one of (1) ADD/ADHD—attention disorder, (ii)
ODD—oppositional defiant, (iii) mood disorder; (iv)
depression, (v) bipolar disorder, (vi) anxiety disorder,
(vii) over-reactive emotion, (viii) thought disability,
(ix) learning disability and (x) obsessive compulsive
disorder,

(3) name or names, or type or types, of at least one
current medication of the patient, wherein a dose
amount, time administered and whether the medica-
tion is a brand name or generic may be specified for
each current medication,

(4) survey information comprising at least one of (i)
whether the patient is on the same medication as a last
rating, (ii) whether the patient takes the same dose of
medication as the last rating and (iii) whether the
patient takes the medication at the same time as the
last rating,

(5) a characterization or rating as to how much the
patient’s current medication has benefited or
improved at least one of the patient’s energy, interest,
focus, concentration, organization, prioritization,
productivity, efficiency and quality of work product,

(6) a characterization or rating as to side effects of the
patient’s current medication,

(7) a characterization or rating as to how effectively the
patient is functioning in at least one of the areas of
motivation, productivity, quality of work, mood and
relationships,

(8) a characterization or rating as to how much the
patient is impaired in at least one of the areas of
motivation, productivity, quality of work, mood and
relationships,

(9) a characterization or rating as to how much the neu-
robehavioral or psychiatric disorder interferes with at
least one of the patient’s motivation, productivity,
quality of work, mood and relationships,
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(10) atime period during which the patient has difficulty
with attention and for each time period, a severity of
the patient’s inattention and a degree of benefit the
patient has obtained from their current medication in
dealing with inattention,

(11) acharacterization or rating of a task currently being
performed by the patient, specifying a degree to
which the task is at least one of (i) a motor and cog-
nitive task, (ii) a memorizing and thinking task, (iii) a
familiar and new task, (iv) an execution and problem
solving task and (v) a planning and presenting task,

(12) acharacterization or rating of a task currently being
performed by the patient, specifying a degree to
which the task is at least one of: (i) urgent, (ii) effort is
required, (iii) interesting, (iv) enjoyable, (v) impor-
tant and (vi) complex,

(13) acharacterization or rating of a task currently being
performed by the patient, specifying a degree to
which the task is at least one of (i) a priority, (ii)
requires learning and (iii) is concrete or abstract,

(14) a characterization or rating of the patient, specify-
ing a degree to which the patient is at least one of (i)
distracted or attentive, (ii) fatigued or alert, (iii)
impulsive or organized, (iv) reckless or deliberate and
(v) procrastinating or initiating,

(15) a characterization or rating of the patient, specify-
ing a degree to which the patient is feeling at least one
of (1) sad or happy, (i1) anxious or calm, (iii) worried
or confident and (iv) passive or motivated,

(16) a severity rating and impact on functioning rating
for at least one selected from the group consisting of:
(1) at least one of the following patient diagnoses: (a)

ADD/ADHD, (b) depression, (c) bipolar disorder,
(d) anxiety, (¢) ODD oppositional, (f) over-reactive
emotion, (g) learning or reading disability and (h)
obsessive compulsive disorder,

(i1) at least one of the following patient symptoms
related to depression: (a) low energy, (b) depres-
sion or negativity, (¢) cannot start and do tasks and
(d) self critical or deprecating,

(ii1) at least one of the following patient symptoms
related to bipolar disorder: (a) variable energy, (b)
low energy or staying in bed, (¢) high energy or
over active and (d) racing thoughts and ideas,

(iv) at least one of the following patient symptoms
related to anxiety disorder: (a) anxious, (b) appre-
hensive or fearful, (c) nervous, (d) expects rejection
and (e) avoids social activities,

(v) at least one of the following ADD/ADHD symp-
toms in the patient: (a) not paying attention, (b) not
sustaining attention, (c) not listening, (d) not fol-
lowing-through and (e) not being organized in tasks
or activities,

(vi) at least one of the following ADD/ADHD symp-
toms related to hyperactivity and impulsiveness in
the patient: (a) talks excessively, (b) blurts out
answers, (¢) difficulty waiting turn and (d) inter-
rupts or is intrusive,

(vii) at least one of the following ADD/ADHD symp-
toms related to the functional impact on the patient:
(a) avoids sustained tasks, (b) loses things, (c) is
easily distracted and (d) forgets tasks and activities,

(viii) at least one of the following ADD/ADHD symp-
toms related to the degree of hyperactivity in the
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patient: (a) fidgets, (b) cannot stay seated, (c) is
mentally racing, (d) cannot relax and (e) is feeling
driven,

(ix) at least one of the following patient symptoms
related to emotional over-reaction: (a) easily upset,
frustrated, (b) hard or slow to calm down, (c) often
or easily angered, (d) overly self critical and (e)
overly critical of others,

(x) at least one of the following patient symptoms
related to ODD oppositional, aggressiveness or
defiance at home, school or work selected from: (a)
failing to do reasonable tasks or assignments, (b)
failing to shift from current activity to more impor-
tant activity when asked, (c) easily angered or loses
temper and (d) often stubbornness and resentful-
ness,

(xi) at least one of the following patient symptoms
related to learning difficulty or disability: (a) read-
ing difficulty; (b) difficulty in understanding; (c)
math difficulty, (d) being overly self critical and (e)
being overly critical of others, and

(xii) at least one of the following patient symptoms
related to obsessive compulsive disorder: (a) wor-
ried or indecisive, (b) has repetitive thoughts, (c)
engages in repetitive actions and (d) engages in
rituals or required actions,

(17) a characterization or rating of the patient’s environ-
ment, specifying at least one of (i) a private office,
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cubicle, open space or other room at work and (ii) a
den or private office, kitchen, living room or other
room at home,

(18) a characterization or rating of experiences and
expectations in the patient’s environment, specifying
a degree to which there is at least one of (i) excessive
expectations, (ii) a predictable schedule, (iii) distrac-
tions, (iv) interruptions and (v) competing demands,
(19) a characterization or rating of morale in the
patient’s environment, specifying a degree to which
the environment is at least one of (i) supportive or
loyal, (ii) rewarding, (iii) tense (iv) undermining and
(v) other characteristics specified by the patient, and
(20) a characterization or rating of resources in the
patient’s environment, specifying a degree to which
there is at least one of (i) assistance, (i) equipment
and materials, (iii) time for projects, (iv) support for
projects and (v) other characteristics specified by the
patient;
(B) accepting user input from the user via the graphic user
interface; and

(C)either (1) transmitting the accepted user input to one or
more computers, or (2) calculating or providing a clini-
cal evaluation and treatment recommendation to the user
based on the accepted user input.
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