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Description

[0001] The invention relates to a method and a system for evaluating a subject, for example for the diagnosis and
management of attentional disorders.
[0002] Alterations in locomotor-activity levels and disturbances in rest-activity rhythms have long been recognized as
an integral sign of many psychiatric disorders. For example, the hyperactivity of children with Attention-Deficit/Hyperac-
tivity Disorder (ADHD) is most readily discernible as a failure to inhibit motor activity to low-levels.
[0003] Using precisely quantified movements, ADHD children have been shown to move their head 2.3 times more
often than normal children, moved 3.4 times as far, cover a 3.8-fold greater area, and have a more linear and less
complex movement pattern. Teicher et al., J. Am. Acad. Child Adolesc. Psychiatry 35:334 (1996). ADHD children also
have disturbances in their ability to perform on cognitive control tasks. These disturbances can be reflected in conventional
measures of performance such as accuracy, omission and commission errors and response latency, along with measures
of fluctuation in attention states. Teicher et al., J. Child Adolesc.Psychiatry 14:219 (2004).
[0004] The problem is that dozens of measures have been described that quantify aspects of attention and activity.
From this array of potential measures it is unclear which measures should be used for clinical purposes. There is a need
for reliable, inexpensive, and easy to use methods to derive a small number of omnibus composite measures that are
most suitable for diagnosing attentional disorders and for assessing how subjects change over time and with therapy.
[0005] Previous attempts have been made to provide a reduced number of composite scores. The Conners’ CPT-II
test provides a single composite called the Confidence Index that suggests closeness of the match to a clinical or non-
clinical profile. This composite index uses only attention variables, and has been reported in independent samples to
fail to distinguish between children with and without ADHD (Edwards et al., J. Abnorm. Child Psychol. 35:393 (2007)).
Similarly, it has been reported to fail to distinguish between adults with and without ADHD (Solanto et al., CNS Spectr.
9:649 (2004)).
[0006] The McLean Motion and Attention Test (M-MAT) used principal component analysis (PCA) to reduce the number
of activity and attention measures. From all 6 activity measures two composites were derived ("hyperactivity", "movement
area"), and 4 composites were derived from all 6 attention measures ("inattention", "impulsivity", "latency", "variability").
While this approach reduced the number of measures, it did not do so to a sufficient degree. Further, applying PCA
separately to a moderate number of activity and attention performance measures does not yield composites that are
optimal as treatment-responsive measures of attention disturbance and motor activity disturbance. This is because the
distribution of scores for the populations normal and abnormal subjects obtained using these M-MAT composites do not
provide enough differential between typical ADHD subjects and typical non-ADHD subjects and too much of the dynamic
range of the M-MAT composite curve is dictated by extreme scores, rather than the range between normal and abnormal
(e.g., the range in which partially treated subjects would be found). As a result, the M-MAT composite score is insensitive
to change in a subject (i.e., such as a modest improvement resulting from therapy, or a change in the subject over time).
Moreover, the M-MAT composites are not bounded between set limits and are not scaled in a way that is readily
interpretable clinically.
[0007] US 2003/233032 A1 discloses methods that involve using a computer-based system to assess impairment of
certain cognitive and motor functions that are indicative of Alzheimer’s disease and other forms of demention.
[0008] The invention features methods and systems to monitor changes in the magnitude of attentional disturbance
and the magnitude of motor activity disturbance in a subject. The disclosure also features methods and systems for
determining a subject’s degree of concordance with individuals having an attentional disorder versus individuals not
having an attentional disorder. The methods and systems of the invention can enable clinicians and consumers to
ascertain both the severity of an attentional disorder as well as how much an individual changes over time, or with therapy.
[0009] The invention is defined in the claims.
[0010] The disclosure features a method for evaluating a subject, the method including: (a) testing the subject to
produce test data; and (b) transmitting the test data to a computer for analysis, wherein the analysis includes (i) extracting
from the test data values for responsive attention metrics and values for responsive motor activity metrics; (ii) calculating
from the responsive attention metrics the magnitude of attention disturbance in the subject; (iii) calculating from the
responsive motor activity metrics the magnitude of motor activity disturbance in the subject; and (iv) on the basis of the
magnitude of attention disturbance and the magnitude of motor activity disturbance evaluating the subject.
[0011] The disclosure also features a method for evaluating a subject, the method including: (a) providing data having
been collected by testing the subject to produce test data; and (b) performing an analysis, the analysis including (i)
extracting from the test data values for responsive attention metrics and values for responsive motor activity metrics;
(ii) calculating from the responsive attention metrics the magnitude of attention disturbance in the subject; (iii) calculating
from the responsive motor activity metrics the magnitude of motor activity disturbance in the subject; and (iv) on the
basis of the magnitude of attention disturbance and the magnitude of motor activity disturbance evaluating the subject.
[0012] The testing can include measuring the activity of the subject using an infrared motion analysis system by tracking
the movements of the subject’s head, leg, or foot using a camera and the test data includes motor activity data.
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[0013] The testing can include performing an attentional test on the subject and the test data includes attentional data.
In certain instances, the analysis includes assessing the fluctuation in attentional states of the subject.
[0014] The method can further include calculating from the magnitude of attention disturbance and the magnitude of
motor activity disturbance a global composite score; and on the basis of the global composite score evaluating the subject.
[0015] The disclosure further features a report providing an evaluation for a subject, the report including (i) a magnitude
of attention disturbance score for the subject; and (ii) a magnitude of motor activity disturbance score for the subject.
The reports of the invention can be fixed in a tangible medium of expression (i.e., recorded on paper, audio tape, in
electronic format, or saved on a computer disk). Multiple reports can be made to monitor change in a subject over time,
or with therapy.
[0016] In one instance, the responsive attention metrics are selected from errors of omission, percent time spent in
distracted state, percent time spent in minimal response state, accuracy-adjusted latency, and variability in response
latency.
[0017] In another instance, the responsive motor activity metrics are selected from microevents, displacement, and
area.
[0018] The method can be repeated to observe changes in the magnitude of attention disturbance, the magnitude of
motor activity disturbance, or the global composite score of the subject (i.e., changes result from aging, or from therapy).
In one particular instance, the testing is performed on the subject while unmedicated and while medicated.
[0019] The magnitude of attention disturbance, the magnitude of motor activity disturbance, or the global composite
score can be used to evaluate the efficacy of a therapy.
[0020] In certain instances, the analysis further includes (x) extracting from the test data values for attention metrics
and values for motor activity metrics; (y) calculating from the attention metrics and the motor activity metrics a concordance
composite score; and (z) on the basis of the concordance composite score determining the probability of the subject
having an attentional disorder.
[0021] For example, the concordance composite score can be calculated from attention metrics and motor activity
metrics selected from accuracy on the attention test, errors of omission, errors of commission, latency, standard deviation
of latency, coefficient of variation of latency, immobility time of head, microevents, displacement, area of head movements,
spatial scaling exponent, temporal scaling exponent, number of attention shifts, percent time spent in attentive state,
percent time spent in distracted state, percent time spent impulsive state, percent time spent in  random state, percent
time spent in minimal response state, and percent time spent in contrary response state. The analysis may further
include, based upon the concordance composite score, determining whether the subject has the attentional disorder.
Alternatively, the analysis can further include classifying the subject on the basis of the probability (i.e., a very low, low,
medium, or high probability of the subject having the attentional disorder), or providing a probability from 0% to 100%.
[0022] In any of the above methods the attentional disorder can be ADD, ADHD, or Hyperkinetic Disorder, or any other
attentional disorder described herein.
[0023] The disclosure further features a system for evaluating a subject, the system including: (a) an input component
configured to receive test data for the subject; and (b) a processor provided with a computer program for (i) extracting
from the test data values for responsive attention metrics and values for responsive motor activity metrics; (ii) calculating
from the responsive attention metrics the magnitude of attention disturbance in the subject; and (iii) calculating from the
responsive motor activity metrics the magnitude of motor activity disturbance in the subject.
[0024] In certain instances of the system, the responsive attention metrics are selected from errors of omission, percent
time spent in distracted state, percent time spent in minimal response state, accuracy-adjusted latency, and variability
in response latency.
[0025] In other instances of the system, the responsive motor activity metrics are selected from microevents, displace-
ment, and area.
[0026] In still other instances, the system includes a processor provided with a computer program for calculating from
the magnitude of attention disturbance and the magnitude of motor activity disturbance a global composite score.
[0027] In yet another instance, the system further includes a processor provided with a computer program for (x)
extracting from the test data values for attention metrics and values for motor activity metrics; and (y) calculating from
the attention metrics and the motor activity metrics a concordance composite score. For example, the concordance
composite score can be calculated from attention metrics and motor activity metrics selected from accuracy on the
attention test, errors of omission, errors of commission, latency, standard deviation of latency, coefficient of variation of
latency, immobility time of head, microevents, displacement, area of head movements, spatial scaling exponent, temporal
scaling exponent, number of attention shifts, percent time spent in attentive state, percent time spent in distracted state,
percent time spent impulsive state, percent time spent in random state, percent time spent in minimal response state,
and percent time spent in contrary response state.
[0028] The disclosure features a method for evaluating a subject, the method including: (a) testing the subject to
produce test data; (b) transmitting the test data to a computer for analysis, wherein the analysis includes (i) extracting
from the test data values for attention metrics and values for motor activity metrics; (ii) calculating from the attention
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metrics and the motor activity metrics a concordance composite score; and (iii) on the basis of the concordance composite
score determining the probability of the subject having an attentional disorder, wherein the concordance composite score
is calculated from attention metrics and motor activity metrics selected from accuracy on the attention test, errors of
omission, errors of commission, latency, standard deviation of latency, coefficient of variation of latency, immobility time
of head, microevents, displacement, area of head movements, spatial scaling exponent, temporal scaling exponent,
number of attention shifts, percent time spent in attentive state, percent time spent in distracted state, percent time spent
impulsive state, percent time spent in random state, percent time spent in minimal response state, and percent time
spent in contrary response state.
[0029] The disclosure further features a method for evaluating a subject, the method including: (a) providing data
having been collected by testing the subject to produce test data; and (b) performing an analysis, the analysis including
(i) extracting from the test data values for attention metrics and values for motor activity metrics; (ii) calculating from the
attention metrics and the motor activity metrics a concordance composite score; and (iii) on the basis of the concordance
composite score determining the probability of the subject having an attentional disorder, wherein the concordance
composite score is calculated from attention metrics and motor activity metrics selected  from accuracy on the attention
test, errors of omission, errors of commission, latency, standard deviation of latency, coefficient of variation of latency,
immobility time of head, microevents, displacement, area of head movements, spatial scaling exponent, temporal scaling
exponent, number of attention shifts, percent time spent in attentive state, percent time spent in distracted state, percent
time spent impulsive state, percent time spent in random state, percent time spent in minimal response state, and percent
time spent in contrary response state.
[0030] In the above methods, the analysis can further include, based upon the concordance composite score, deter-
mining whether the subject has the attentional disorder. In another instance, the analysis further includes classifying the
subject on the basis of the probability (i.e., a very low, low, medium, or high probability of having the attentional disorder).
[0031] In the above methods, the attentional disorder is ADD, ADHD, or Hyperkinetic Disorder, or any other attentional
disorder described herein.
[0032] The disclosure further features a system for evaluating a subject, the system including: (a) an input component
configured to receive test data for the subject; and (b) a processor provided with a computer program for (i) extracting
from the test data values for attention metrics and values for motor activity metrics; and (ii) calculating from the attention
metrics and the motor activity metrics a concordance composite score, wherein the concordance composite score is
calculated from attention metrics and motor activity metrics selected from accuracy on the attention test, errors of
omission, errors of commission, latency, standard deviation of latency, coefficient of variation of latency, immobility time
of head, microevents, displacement, area of head movements, spatial scaling exponent, temporal scaling exponent,
number of attention shifts, percent time spent in attentive state, percent time spent in distracted state, percent time spent
impulsive state, percent time spent in random state, percent time spent in minimal response state, and percent time
spent in contrary response state.
[0033] In an instance of the methods, reports, and systems of the invention, the magnitude of attention disturbance
is calculated from a composite that includes attention metrics that are indicative of distraction (errors of omission, percent
time spent in distracted state, accuracy-adjusted latency, variability in response latency) or diminished effort (percent
time spent in minimal response state). In another instance of the methods, reports, and systems of the invention, the
magnitude of attention disturbance is calculated from a composite that is free of attention metrics that are indicative of
impulsivity (e.g., errors of commission, percent time spent in impulsive state), as impulsivity may not be a consequence
of impaired attention (e.g., impulsivity can be a consequence of impatience, response strategy, or high degree of tolerance
to making errors). Excluding variables that are primarily indicative of impulsivity can enhance both the diagnostic specificity
of the composite, and it’s degree of responsiveness to treatment.
[0034] In certain instances of the methods, reports, and systems of the invention, (a) the magnitude of attention
disturbance is calculated from a composite that is free of motor activity metrics; (b) the magnitude of attention disturbance
is calculated from a composite that comprises at least two, three, four, or five responsive attention metrics; and/or (c)
the magnitude of attention disturbance is calculated from a composite including attention metrics, wherein the attention
metrics consist of responsive attention metrics.
[0035] In certain other instances of the methods, reports, and systems of the invention, (a) the magnitude of motor
activity disturbance is calculated from a composite that is free of attention metrics; (b) the magnitude of motor activity
disturbance is calculated from a composite that comprises at least two or three responsive motor activity metrics; and/or
(c) the magnitude of motor activity disturbance is calculated from a composite including motor activity metrics, wherein
the motor activity metrics consist of responsive motor activity metrics.
[0036] As used herein, the term "attentional disorder" refers to a condition characterized by inattention, over-activity,
and/or impulsiveness. The methods and systems of the invention can be useful for diagnosing and/or evaluating change
in, such as response to treatment, attentional disorders, such as, without limitation, Attention Deficit Hyperactivity Dis-
order, Attention Deficit Disorder, and Hyperkinetic Disorder. Attention Deficit Hyperactivity Disorder, which is also referred
to in the literature as Attention Deficit Disorder/Hyperactivity Syndrome (ADD/HS), is a condition (or group of conditions)
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characterized by impulsiveness, distractibility, inappropriate behavior in social situations and hyperactivity. ADD/HS is
reported to have a prevalence of 3-9% in children (Anderson et al., Archives  of General Psychiatry 44:69 (1987); Bird
et al., Archives of General Psychiatry 45:1120 (1988); and Szatmari et al., J. Child Psychol. Psychiatry 30:219 (1989)),
and upwards of 18% as reported in recent systemic reviews (Rowland et al., Ment. Retard. Dev. Disabil. Res. Rev. 8:
162 (2002)). Symptoms of ADHD often diminish with age, but about 65% of individuals with ADHD continue to experience
significant symptoms in adulthood (Faraone et al., Psychol. Med. 36:159 (2006)). This disorder can impair social function,
learning and/or development and is therefore now recognized as a serious problem. It is further recognized that many
children with ADHD go on to develop other comorbid conditions or social problems in adulthood. In clinical terms ADHD
is diagnosed if any one of the three main clinical features of inattention, over-activity and impulsiveness, persists in two
or more situations, e.g., in both a home and school environment (American Psychiatric Association. Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) Washington D.C.; American Psychiatric Association,
1994). A particularly severe form of ADHD is termed Hyperkinetic Disorder. In Britain, this diagnosis is made only if all
three of the main clinical features (inattention, over-activity and impulsiveness) have been present from an early age,
persist in more than one situation (e.g., home and school) and impair function (see The ICD-10 Classification of Mental
and Behavioural Disorders: Diagnostic Criteria for Research, Geneva: World Health Organisation, 1993: 155-7). Reports
indicate that 1.4% of children suffer from hyperkinetic disorder (Meltzer H, Gatward R, Goodman R, Ford T. Mental
Health of Children and Adolescents in Great Britain. ONS. London: The Stationery Office; 2000).
[0037] As used herein, the terms "test" and "testing" refer to motor activity tests and testing and attentional tests and
testing.
[0038] As used herein, the term "motor activity test" refers to a test in which the motor activity of a subject is monitored.
For example, movement patterns can be analyzed using procedures described by Teicher et al., J. Am. Acad. Child
Adolsec. Psychiatry 35:334 (1996). Changes in motor activity can be a measure of the efficacy of a particular drug for
the treatment of an attentional disorder (see, for example, PCT Publication No. WO07/114901). The metrics extracted
from the data from a motor activity test are referred to herein as "motor activity metrics."
[0039] As used herein, the term "attentional test" refers to a cognitive control task which measures the ability to
suppress inappropriate thoughts and actions in favor of more appropriate ones. Such tasks include stop signal, Go/No-
Go, and Stroop paradigm tasks (see, for example, Casey et al., Am J Psychiatry 164:11 (2007)). In certain embodiments,
the attentional test is a continuous performance test (i.e., a CPT test, such as a visual or audio test, see PCT Publication
No. WO 2006/023964), given either simultaneously or concurrently with the motor activity monitoring. In some instances,
the protocol of the invention includes assessing the fluctuation in attentional states of the subject from the CPT test data.
Other attentional measures (i.e., attentional data), such as changes in response latency, response variability, adjusted
latency, or adjusted accuracy (see, e.g., U.S. Patent Publication No. 20030233032) are known in the art and may also
be used. The metrics extracted from the data from an attentional test are referred to herein as "attention metrics."
[0040] As used herein, "assessing the fluctuation in attentional states" refers to measuring the fluctuation in the at-
tentional state of the subject during a test period. The methodology for making such a measurement is described in U.S.
Patent No. 6,685,652. Briefly, during an attentional test, such as a CPT test or another cognitive control task, the subject’s
responses are scored. Rather than measure the average attentional state of the subject, the data for a single test is
divided into segments and each segment is separately scored to determine how the attentional state of the subject
fluctuates during the single test (i.e., the amount of time spent in a particular attentional state (attentive, impulsive,
distracted) can be calculated along with the number of shifts in the attentional state of the subject during the test period.
[0041] As used herein, "responsive attention metrics" refers to attention metrics that are responsive to therapeutic
treatment in a graded manner and which vary in value by at least 15% in fully treated abnormal subjects in comparison
to their scores while unmedicated. Responsive attention metrics can be identified by comparing, for any given attention
metric, the values obtained for abnormal subjects when medicated and when unmedicated. For  example, responsive
attention metrics include, without limitation, errors of omission, percent time spent in distracted state, percent time spent
in minimal response state, accuracy-adjusted latency, and variability in response latency. The responsive attention
metrics are useful for measuring the magnitude of attention disturbance in a subject, and for monitoring changes in the
magnitude of attention disturbance in a subject over time and in response to therapy.
[0042] As used herein, "responsive motor activity metrics" refers to motor activity metrics that are responsive to ther-
apeutic treatment in a graded manner and which vary in value by at least 25% in fully treated abnormal subjects in
comparison to their scores while unmedicated. Responsive motor activity metrics can be identified by comparing, for
any given motor activity metric, the values obtained for abnormal subjects when medicated and when unmedicated. For
example, responsive motor activity metrics include, without limitation, microevents, displacement, and head area. The
responsive motor activity metrics are useful for measuring the magnitude of motor activity disturbance in a subject, and
for monitoring changes in the magnitude of motor activity disturbance of a subject over time and in response to therapy.
[0043] As used herein, "magnitude of attention disturbance" refers to a score calculated from a composite formula
that scores a subject according to attention performance and (i) utilizes responsive attention metrics (e.g., errors of
omission, percent time spent in distracted state, percent time spent in minimal response state, accuracy-adjusted latency,
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and variability in response latency); (ii) is scaled to two bounds (e.g., 0 to 1, 0 to 10, 0 to 100); (iii) includes age and
gender as covariates to produce a score appropriate for the subject’s age and gender; (iv) is responsive to medication
in an abnormal subject in a graded manner; and (v) has a large dynamic range between normal and abnormal subjects,
such that the difference in the mean of the distributions of magnitude of attention disturbance scores for normal and
untreated abnormal subjects divided by the theoretical range of the bounded scale (i.e., ([mean abnormal - mean normal]
/range) ratio is at least 0.20, 0.23, or 0.25 (see Figure 9), or [mean abnormal - mean normal] is at least 20%, 23%, or
25% (or in the range of 20 to 50%, 20 to 40%, 20 to 30%, 23 to 40%, 25 to 40%, or 25 to 35%) of the theoretical range
for a bounded scale, or 25% (or in the range of 25 to 50%, 25 to 40%, or 25 to 35%) of the observed range (6 6 standard
deviations derived from a sample with at least 40 normal subjects and 40 abnormal subjects) for a non-bounded scale.
While the magnitude of attention disturbance score provides a poorer differential diagnosis of an attentional disorder
(see Figure 6), the magnitude of attention disturbance score is very sensitive to degree of change in the subject. Thus,
the magnitude of attention disturbance score is useful for treatment planning, and for monitoring and guiding therapeutic
decisions. In the composite of formula (2), the parameters (multipliers) were used to adjust the contribution of the
responsive attention metrics, and the covariate effects of age and gender derived from non-linear least-squares regres-
sion, in which sum squared error was minimized between the magnitude of attention disturbance score and the averaged
age and gender based percentiles for the responsive attention metrics used. The average percentile score provided an
initial score target for curve fitting, with the logistic regression affording a superior solution having a greater ability to
quantify the effects of medication (i.e., methylphenidate) in a subject. The composite of formula (2) has, by design, a
sigmoidal dose-response curve relationship relating the responsive attention metrics to the composite outcome in a
manner that recognizes clinically meaningful changes in a subject (see Figure 7). The composite of formula (2) also has
by design minimal and maximal response boundaries. These two criteria can be met by using probit, logit or logistic
functions, among others.
[0044] As used herein, "magnitude of motor activity disturbance" refers to a score calculated from a composite formula
that scores a subject according to motor activity performance and (i) utilizes responsive motor activity metrics (e.g.,
microevents, displacement, and area); (ii) is scaled to two bounds (e.g., 0 to 1, 0 to 10, 0 to 100); (iii) includes age and
gender as covariates to produce a score appropriate for the subject’s age and gender; (iv) is responsive to medication
in an abnormal subject in a graded manner; and (v) has a large dynamic range between normal and abnormal subjects,
such that the difference in the mean of the distributions of magnitude of motor activity disturbance scores for normal
and untreated abnormal subjects divided by the theoretical range of the bounded scale (i.e., ([mean abnormal - mean
normal]/range) ratio is at least 0.20, 0.23, 0.25, or 0.27 (see Figure 9), or [mean abnormal - mean normal] is at least
20%, 23%, 25%, or 27% (or in the range of 20 to 50%, 20 to 40%, 20 to 30%, 23 to 40%, 25 to  40%, or 25 to 35%) of
the theoretical range for a bounded scale, or 25% or 30% (or in the range of 25 to 50%, 25 to 40%, 30 to 50%, 30 to
40%, or 25 to 35%) of the observed range (6 6 standard deviations derived from a sample with at least 40 normal
subjects and 40 abnormal subjects) for a non-bounded scale. While the magnitude of motor activity disturbance score
provides a poorer differential diagnosis of an attentional disorder (see Figure 6), the magnitude of motor activity distur-
bance score is very sensitive and responsive to degree of change in the subject. Thus, the magnitude of motor activity
disturbance score is useful for treatment planning, and for monitoring and guiding therapeutic decisions. In the composite
of formula (3), the parameters (multipliers) were used to adjust the contribution of the responsive motor activity metrics,
and the covariate effects of age and gender derived from non-linear least-squares regression, in which sum squared
error was minimized between the magnitude of motor activity disturbance score and the averaged age and gender based
percentiles for the responsive motor activity metrics used. The average percentile score provided an initial score target
for curve fitting, with the logistic regression affording a superior solution having a greater ability to quantify the effects
of medication (i.e., methylphenidate) in a subject. The composite of formula (3) has, by design, a sigmoidal dose-response
curve relationship relating the responsive motor activity metrics to the composite outcome in a manner that recognizes
clinically meaningful changes in a subject (see Figure 7). The composite of formula (3) also has by design minimal and
maximal response boundaries. These two criteria can be met by using probit, logit or logistic functions, among others.
[0045] As used herein, "global composite score" refers to a composite value calculated from (i) the magnitude of
attention disturbance and (ii) the magnitude of motor activity disturbance. For example, the global composite score can
be an average, or a weighted average of the magnitude of attention disturbance and the magnitude of motor activity
disturbance. The global composite score is a measure of the overall severity of hyperactivity and inattention in a subject.
[0046] As used herein, the term "partially treated abnormal subjects" refers to a population of abnormal subjects
exhibiting a partial response to a therapeutic agent (e.g., atomoxetine). These subjects are identified using the ADHD
Rating Scale IV (see DuPaul G. J. "ADHD Rating Scale-IV: Checklists, Norms, and Clinical Interpretation." New York,
NY: Guilford Press, 1998) in a test administered and scored by a clinician. Partially treated abnormal subjects (i) are
symptomatic individuals with ADHD having an ADHD Rating Scale-IV score of ≥ 25 while unmedicated; and (ii) in
response to a particular dose of a medication exhibit a 25% to 40% reduction in ADHD Rating Scale-IV score in comparison
to the subject’s unmedicated score (i.e., exhibit a ’partial response’). The magnitude composites of the invention (i.e.,
global composite score, magnitude of attention disturbance, and magnitude of motor activity disturbance) are designed
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to produce a graded response to therapy and this can be observed in the distribution of scores observed for normal,
abnormal, and partially treated abnormal subjects. The magnitude composites also reduce an unwieldy number of
individual objective measures into a small number of treatment-responsive, highly reliable, objective composite measures.
[0047] As used herein, the term "fully treated abnormal subjects" refers to a population of abnormal subjects exhibiting
a full response to a therapeutic agent (e.g., atomoxetine). These subjects are identified using the ADHD Rating Scale
IV (see DuPaul G. J. "ADHD Rating Scale-IV: Checklists, Norms, and Clinical Interpretation." New York, NY: Guilford
Press, 1998) in a test administered and scored by a clinician. Fully treated abnormal subjects (i) are symptomatic
individuals with ADHD having an ADHD Rating Scale-IV score of ≥ 25 while unmedicated; and (ii) in response to a
particular dose of a medication exhibit a ≥ 41 % reduction in ADHD Rating Scale-IV score in comparison to the subject’s
unmedicated score (i.e., exhibit a ’full response’). In an embodiment of any of the methods and systems of the invention,
the magnitude composites of the invention (i.e., global composite score, magnitude of attention disturbance, and mag-
nitude of motor activity disturbance) produce a effect size in the distribution of scores observed for normal subjects and
fully treated abnormal subjects of less than 0.2.
[0048] As used herein, the term "effect size" refers to a comparison of two groups of subjects for a given composite
score (i.e., global composite score, magnitude of attention disturbance, or magnitude of motor activity disturbance) by
calculating the difference between the mean values of two groups divided by the pooled standard deviation (i.e., Cohen’s
D). The magnitude of attention disturbance score can be calculated from a composite formula that has any of the following
effect sizes (i) an effect size (Cohen’s D) in the distributions of magnitude of attention disturbance scores for normal and
untreated abnormal subjects of from 0.5 to 4.0 (e.g., from 0.8 to 4.0, 0.8 to 3.0, 0.8 to 2.5, 0.5 to 2.0, from 0.6 to 2.5,
from 0.6 to 2.0, or from 0.6 to 1.6); (ii) an effect size in the distributions of normal and partially treated abnormal subjects
of from 0.2 to 0.8 (e.g., from 0.2 to 0.4, from 0.2 to 0.5, from 0.2 to 0.3, 0.25 to 0.4, 0.2 to 0.4, 0.25 to 0.5, or from 0.3
to 0.6); (iii) an effect size in the distributions of partially treated abnormal subjects and abnormal subjects of from 0.2 to
0.8 (e.g., from 0.2 to 0.4, from 0.2 to 0.5, from 0.2 to 0.3, 0.25 to 0.4, 0.2 to 0.4, 0.25 to 0.5, or from 0.3 to 0.6); and/or
(iv) an effect size in the distributions of normal subjects and fully treated abnormal subjects of from -0.6 to +0.2. The
magnitude of motor activity disturbance score can be calculated from a composite formula that has any of the following
effect sizes (a) an effect size (Cohen’s D) in the distributions of magnitude of motor activity disturbance scores for normal
and abnormal subjects of from 0.8 to 4.0 (e.g., from 0.8 to 4.0, 0.8 to 3.0, 0.8 to 2.5, 0.9 to 2.5, from 1.1 to 2.5, from 1.2
to 2.5, or from 1.3 to 2.5); (b) an effect size in the distributions of normal and partially treated abnormal subjects of from
0.2 to 0.8 (e.g., from 0.2 to 0.6, from 0.2 to 0.5, from 0.2 to 0.4, 0.25 to 0.8, 0.25 to 0.6, 0.25 to 0.5, or from 0.3 to 0.6);
(c) an effect size in the distributions of partially treated abnormal subjects and abnormal subjects of from 0.2 to 0.8 (e.g.,
from 0.2 to 0.6, from 0.2 to 0.5, from 0.2 to 0.4, 0.25 to 0.8, 0.25 to 0.6, 0.25 to 0.5, or from 0.3 to 0.6); and/or (d) an
effect size in the distributions of normal subjects and fully treated abnormal subjects of from -0.6 to +0.2.
[0049] As used herein, "concordance composite score" refers to a composite value calculated from motor activity
metrics and attention metrics (including metrics that are responsive and metrics that are not responsive to therapy as
defined herein) using an algorithm that classifies the subject according to their predicted probability, likelihood or odds
of belonging to the ADHD group or non-ADHD group. The concordance composite score is a measure of the extent to
which the pattern of attention metrics and motor activity metrics for the tested patient correlates with the pattern of metrics
for individuals known to have an attentional disorder and individuals known to be normal. The concordance composite
score is useful for the differential diagnosis of an attentional disorder, and for classifying a subjects by the probability,
likelihood or odds of belonging to the ADHD group versus non-ADHD group (e.g., very low, low, medium, or high degree).
[0050] As used herein, "accuracy on the attention test" or "ACC" or "accuracy" refers to the percentage of correct
responses during a subject’s attentional test.
[0051] As used herein, "errors of omission" or "EOM" or "omission errors" refers to the percentage of missed targets
during a subject’s attentional test. EOM is a measure of inattention.
[0052] As used herein, "errors of commission" or "EOC" or "commission errors" refers to the percentage of incorrect
responses to non-targets during a subject’s attentional test. EOC is a measure of impulsivity.
[0053] As used herein, "latency" or "LAT" refers to the average amount of time to respond correctly during a subject’s
attentional test (speed).
[0054] As used herein, "standard deviation of latency" or "LATSD" or "variability" or "variability in response latency"
refers to the standard deviation in the average amount of time to respond correctly during a subject’s attentional test
(standard deviation in speed).
[0055] As used herein, "coefficient of variation of latency" or "LATCV" or "C.O.V." refers to a normalized measure of
response time variation (LATCV = LATSD/LAT).
[0056] As used herein, "number of attention shifts" or "shift" or "number of shifts" refers to the number of shifts in the
attentional state of the subject observed during an attentional test. The number of shifts is a measure of how many times
a change in behavioral states occurs over the course of a test.
[0057] As used herein, "percent time spent impulsive state" or "imp" or "impulsive" refers to the percent of blocks when
the subject performed better than chance but made a significant number of commission errors. This metric is derived
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from the shifts in attentional state analysis of the subject’s attentional test.
[0058] As used herein, "percent time spent in distracted state" or "distr" or "distracted" refers to the percent of blocks
when the subject performed better than chance but missed a significant number of targets. This metric is derived from
the shifts in attentional state analysis of the subject’s attentional test.
[0059] As used herein, "percent time spent in random state" or "rand" or "random" refers to the percent of blocks when
the subject performed no better than predicted by random chance. This metric is derived from the shifts in attentional
state analysis of the subject’s attentional test.
[0060] As used herein, "percent time spent in minimal response state" or "min" or "minimal" refers to the percent of
blocks when the subject performed no better than predicted by random chance and made few responses. This metric
is derived from the shifts in attentional state analysis of the subject’s attentional test.
[0061] As used herein, "percent time spent in contrary response state" or "cont" or "contrary" refers to the percent of
blocks when the subject performed worse than predicted by random chance. This metric is derived from the shifts in
attentional state analysis of the subject’s attentional test.
[0062] As used herein, "percent time spent in attentive state" or "attn" or "on-task" refers to the percent of blocks in
which the subject performed with very high level of accuracy. This metric is derived from the shifts in attentional state
analysis of the subject’s attentional test.
[0063] As used herein, "adj-latency" or "accuracy-adjusted latency" refers to a composite score based upon latency,
the variation in response time to the correct target during a subject’s attentional test, and accuracy, the correct responses
during a subject’s attentional test. Accuracy-adjusted latency can be calculated as described in U.S. Patent Publication
No. 20030233032, published December 18, 2003.
[0064] As used herein, "immobility time of head" or "h_imm" or "immobility duration" refers to the average amount of
time spent sitting still according to data generated using the reflector placed on the subject’s head.
[0065] As used herein, "area of head movements" or "h_area" or "area" refers to the total area covered by the marker’s
path according to data generated using the reflector placed on the subject’s head.
[0066] As used herein, "temporal scaling exponent" or "h_temp" or "temporal scaling" refers to the pattern of movement
in time according to data generated using the reflector placed on the subject’s head. The temporal scaling exponent is
calculated from the log-log reciprocal stochastic relationship between the frequency of microevents and their duration.
For a two-process model in which a marker is either in motion or immobile, stochastic theory dictates that there will be
a greater number of brief periods of immobility than long periods of immobility (though not necessarily a greater amount
of time). The log-log relationship provides a robust measure of relative activity versus inactivity. Lower values indicate
lack of movement, while higher values indicate incessant movement.
[0067] As used herein, "displacement" or "h_disp" refers to the total distance moved by the marker according to data
generated using the reflector placed on the subject’s head.
[0068] As used herein, "spatial scaling exponent" or "h_spat" or "spatial complexity" refers to the complexity of the
marker movement path and is calculated by ascertaining the logarithmic rate of information decay at progressively lower
levels of temporal resolution. Lower values indicate linear or back-and-forth movement, while higher values indicate
more complex movement.
[0069] As used herein, "microevents" or "h_mic" or "movements" refers to the number of position changes according
to data generated using the reflector placed on the subject’s head. A new microevent begins whenever the marker moves
1.0 mm (or some other prespecified distance) or more from the location of the previous microevent, and it is defined by
its position and duration. Microevents should be defined first, as all the other movement measures are derived from the
microevent measures.
[0070] As used herein, "area of right and left shin movements" or "rl_area" refers to the average of the right and left
total area covered by the marker’s path according to data generated using reflectors placed on the subject’s right and
left shins.
[0071] As used herein, "rl_mic" refers to the average of the right and left number of position changes according to
data generated using reflectors placed on the subject’s right and left shins. A new microevent begins whenever the
marker moves 1.0 mm (or some other prespecified distance) or more from the location of the previous microevent, and
it is defined by its position and duration. Microevents should be defined first, as all the other movement measures are
derived from the microevent measures.
[0072] As used herein, "rl_disp" refers to the average of the right and left total distance moved by the marker according
to data generated using reflectors placed on the subject’s right and left shins.
[0073] Other features and advantages of the invention will be apparent from the following detailed description and the
claims, with reference to the accompanying drawings, in which:-

Figure 1 is a picture depicting McLean Motion and Attention Test (M-MAT™), which is cleared by the FDA for
assessment of the core symptoms of ADHD - hyperactivity, impulsivity and inattention. The M-MAT™ test results
provide precise quantitative assessment of the capacity of children, adolescents and adults to pay attention to visual
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stimuli while inhibiting their locomotor activity and controlling their urge to respond impulsively. The test consists of
an infrared motion analysis system, which tracks head movement in children (and head plus lower extremity move-
ment in adolescents and adults), while they perform a monotonous but demanding novel Go/No-Go continuous
performance attention task. Vertical and horizontal positions of the infrared reflective markers are recorded 50 times
per second to a resolution of about 0.4 mm.
Figures 2A and 2B are drawings depicting motion data captured by a reflector attached to the head of a subject and
various motor activity metrics extracted from the data for a subject having ADHD while unmedicated (Figure 2A)
and after medication with Adderall (Figure 2B).
Figures 3A and 3B are drawings depicting attention data from a subject’s responses to target and non-target stimuli
and various attention metrics extracted from the data for a subject having ADHD while unmedicated (Figure 3A)
and after medication with Adderall (Figure 3B).
Figures 4A and 4B are drawings depicting attention data from a subject’s responses to target and non-target stimuli
and attention metrics derived from a shifts in attentional state analysis of the data for a subject having ADHD while
unmedicated (Figure 4A) and after medication with Adderall (Figure 4B).
Figures 5A and 5B are drawings depicting a form for reporting both concordance (i.e., a differential diagnosis of
ADHD or subject classification using the concordance composite score) and the magnitude of attention disturbance
(inattention), the magnitude of motor activity disturbance (high motion), and a global composite score (global scaled
score). Figure 5A is the result for the unmedicated subject, while figure 5B is the subject medicated with Adderall.
Figure 6 is a graph of receiver operating characteristic (ROC) curves distinguishing between subjects with ADHD
(n=144) and those without (n = 707) (ROC analysis) based upon the concordance composite score (AUC =
0.93160.012), attention magnitude composite score (AUC = 0.81060.020), motor activity magnitude composite
score (AUC = 0.81760.020) and global magnitude composite score (AUC = 0.85960.017).
Figure 7 is a graph depicting the distribution of normal and abnormal subjects in motor activity magnitude composite
scores from equation 3 for a sample of 144 children with ADHD and 707 subjects from the community without ADHD.
The distribution shows a gradation in response such that the inflection point between normal and abnormal subjects
falls midway between the upper and lower bounds. Any change in a subject’s magnitude of motor activity disturbance
is easily observable as movement up and down the resulting curve. Note that there is some room below normal to
show "overmedication" effects, and some room above ADHD to show severe worsening. A similar distribution is
observed for the attention magnitude composite score and the global magnitude composite score.
Figure 8 is a graph depicting the distribution of normal and abnormal (ADHD) subjects in concordance composite
scores from equation 1 for a sample of 144 children with ADHD and 707 subjects from the community without ADHD.
The distribution shows little overlap between the normal and abnormal populations, as the normal subjects typically
score near the lower limit and the abnormal subjects typically score near the upper limit. Such a distribution is
desirable for the purpose of differential diagnosis, but not for monitoring change in a subject over time.
Figure 9 is a graph depicting the difference between mean ADHD subjects and mean normal (Non-ADHD) subjects
versus the range (highest score - lowest score) of observed scores for the following composites: (i) the magnitude
of attention disturbance composite, (ii) the magnitude of motor activity disturbance composite, (iii) the M-MAT motor
activity composite (derived using PCA, prior art), and (iv) the M-MAT attention composite (derived using PCA, prior
art). These values were calculated from a sample of ADHD (n=144) and Non-ADHD (n=707) subjects. For the
magnitude of disturbance composites of the invention the dynamic range between normal and abnormal subjects
is large (i.e., ([mean abnormal - mean normal]/range) x 100 = 25.5% for the magnitude of attention disturbance
composite and 29.0% the magnitude of motor activity disturbance composite). In contrast, the M-MAT composites
have a small dynamic range between normal and abnormal subjects (i.e., ([mean abnormal - mean normal]/range)
x 100 = 10.1% for the M-MAT attention composite and 13.9% the M-MAT motor activity composite). A larger dynamic
range between normal and abnormal subjects is desirable to produce composite scores that are sensitive to changes
in a subject (i.e., such as a modest improvement resulting from therapy, or a change in the subject over time) and
readily interpretable clinically.

[0074] The invention features methods and systems to monitor changes in the magnitude of attentional disturbance
and the magnitude of motor activity disturbance in a subject. The disclosure also features methods and systems for
determining a subject’s degree of concordance with individuals having an attentional disorder versus individuals not
having an attentional disorder. The methods and systems of the invention can enable clinicians and consumers to
ascertain both the severity of an attentional disorder as well as how much an individual changes over time, or with therapy.

Systems

[0075] The invention consists of a number of parts, including a client software program that runs the protocol and a
software program for providing an evaluation according to the methods of the invention. For example, the test itself can
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consist of a computerized Go/No-Go attention task designed to determine shifts in attentional state (see U.S. Patent
No. 6,685,652) that is coupled to an infrared motion analysis system to record head movements as an index of hyper-
activity.

Motion Detection System

[0076] A motion detection system can be used to track the movement of the head an/or lower extremities of the
individual receiving a motor activity test. Movement patterns are analyzed using procedures described by Teicher et al.,
J. Am. Acad. Child Adolsec. Psychiatry 35:334 (1996), which are based on the concept of microevents. A new microevent
begins whenever the marker moves more than a predetermined distance (e.g., 1.0 mm or more) from the location of the
previous microevent, and is defined by its position and duration. From the sequence of microevents, the mean locomotor
path length can be calculated, along with two scaling exponents.
[0077] The first exponent, the spatial scaling exponent, is a measure of the complexity of the movement and is calculated
by ascertaining the logarithmic rate of information decay at progressively lower levels of resolution. Conceptually, if a
marker is still or moving in a straight line, no information is lost if the marker’s position is sampled less frequently. The
total distance traversed can still be calculated. On the other hand, if a marker is moving in a convoluted path, then less
frequent sampling smooths out the route and underestimates the distance traveled. Spatial complexity corresponds to
the concept of fractal dimensions and ranges from 1.0 (straight line movement) to 2.0 (complex, convoluted movement
patterns).
[0078] The other exponent, known as the temporal scaling exponent, is calculated from the log-log relationship between
the frequency of the microevents and their duration. For a two-process model in which a marker is either in motion or
immobile, stochastic theory dictates that there will be a greater number of brief periods of immobility than long periods
of immobility (though not necessarily a greater amount of time). The log-log relationship provides a  robust measure of
relative activity versus inactivity and indicates the degree to which a subject is moving in the environment.
[0079] Any video camera or other motion-sensing device capable of detecting the movements of the test subject can
be used. For example, the motion analysis device can be an infrared motion analysis system (e.g., Qualisys, Glastonbury,
CT) that includes a high-resolution CCD infrared video camera, an infrared strobe, and a video processor that provides
hardware analysis of the video signal and outputs data to a computer. Such infrared motion analysis systems are known
in the art, and are specifically designed to detect and record the precise vertical and horizontal position of small, light-
weight infrared reflective markers. These markers are attached to the subject at various points, such as the head,
shoulders, arms, legs, and feet. As the subject moves these portions of his or her body, the IR motion analysis system
detects changes in the positions of the markers and relays this information to a computer. Successive marker coordinates
can be stored in the computer and analyzed using commercially available software (e.g., M-MAT™ software). Desirably,
the camera is positioned in front of the subject, who is preferably in a seated position. The camera is also desirably
positioned in such a manner that it can capture movements of the reflective markers in three dimensions, including
movements towards and away from the display device. The motion analysis device can also include a second camera
that can be used in combination with the first camera to better differentiate three dimensional movement. Adults with
ADHD can manifest hyperactivity solely through excess movement of their lower extremities while seated. Therefore,
the first camera can be used to track the movement of the subject’s legs and/or feet or a second camera can be used
to track the movement of the subject’s lower extremities while the first camera tracks upper body movements.

Attentional Testing

[0080] The attentional testing includes a cognitive control task, such as a continuous performance test (CPT), the
results of which are diagnostic of physiological response to medication. For example, a subject’s visual attention can
be tested by displaying a series of visual stimuli, to which the subject is instructed to respond. Typically, the stimuli are
of two types, and the subject is instructed to respond to only one of them. Data are collected for each stimulus presented
including the type of stimulus, whether or not the subject responded, and if so, how long the subject took to respond.
The continuous performance attention test has been in use since the mid 50’s (Rosvold et al., J. Consulting and Clinical
Psychology 20:343 (1956)), with computerized versions available in the 1970’s (Greenberg, Psychopharmacol. Bull. 23:
279 (1987)).
[0081] The CPT results can include measuring errors of commission, errors of omission, and mean correct reaction
time with standard deviation. More sophisticated CPT measures, derived from signal detection theory can include a
calculation of stimulus sensitivity (d’) (see, for example, Nuechterlein, J. Abnorm. Psychol. 92:4 (1983)).
[0082] Analysis of the CPT results can also include assessing the pattern or fluctuation in attentional states by a subject
during a test period. This approach is described in U.S. Patent No. 6,685,652.
[0083] The methods of the invention may be used alone, together, or in conjunction with other well-known psychological
tests for determining attention or reaction time. Testing of the subject’s performance may be conducted with or without
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providing corrective feedback to the subject during performance of the CPT.
[0084] At the end of the testing, the recorded data (e.g., attentional test data and/or motion data) can be processed
by a local computer or transmitted over a computer network to a central station for processing. A report can be generated
at the testing site, or at the site of remote processing. Such a report may be in a paper form, electronic form, or stored
in a database as part of the subject’s medical records. The report can include one or more of the following: (i) the
unmedicated and medicated results for two or more tests belonging to a test subject; (ii) the results obtained for a test
subject and the range of results observed for normal subjects given the subject’s gender, age, and/or grade; (iii) the
identification of a test subject as normal or having an attentional disorder; (iv) the identity of the drug used to produce
medicated test results; (v) the magnitude of attention disturbance for the test subject; (vi) the  magnitude of motor activity
disturbance for the test subject; (vii) the global composite score for the test subject; and/or (viii) the concordance composite
score for the test subject.
[0085] The following example is put forth so as to provide those of ordinary skill in the art with a complete disclosure
and description of how the methods and compounds claimed herein are performed, made, and evaluated, and are
intended to be purely exemplary of the invention and are not intended to limit the scope of what the inventors regard as
their invention.

Example 1: Degree of Concordance.

[0086] The degree of concordance is calculated using formula 1. This formula compares the test subject to individuals
known to have an attentional disorder, such as ADHD, and to normal subjects. The present example is a formula for
evaluating the degree of concordance with ADHD subjects.
[0087] The concordance composite score reports, on a 0-100 scale (higher number means stronger correlation), the
extent to which the pattern of, in this case, 19 measures for the tested patient correlate, at the high end of the scale,
with the pattern of measures for individuals known to have ADHD, and correlate, at the low end of the scale, with the
pattern of measures for individuals known to be normal.
[0088] Formula (1) is the result of a logistic regression analysis, which provides a fit in the form of y (degree of
concordance) = x/(1 + x). In formula (1) SEX is either 1 (male) or 2 (female). 

where x = 32.018249507531 + AGE * 1.11794465464208 + SEX * -0.633566744482312 + ACC * - 0.41463891228142
+ EOM * -0.0694910554539715 + EOC * -0.222261396361939 + LAT * 0.00550061328954941 + LATSD *
0.010757983969629 + LATCV * 0.0154392195904605 + H_IMM * 3.86743605465514 + H_MIC * -
0.00134516549758059 + H_DISP * 0.705431868641794 + H_AREA * 0.00415700825672488 + H_SPAT *-
8.18153866756578 + H_TEMP * 2.08700211410285 + SHIFT * -0.0107055462853913 + ATTN * 0.110192756777774
+ DISTR * 1.17170140315258 + IMP * 0.0018909218909202 + RAND * 0.204550300923093 + MIN * 4.3806099363172
+ CONT * -11.3921076208079

Example 2: Magnitude of Attention Disturbance and Magnitude of Motor Activity Disturbance.

[0089] The magnitude of motor activity disturbance and magnitude of attention disturbance scores compare the test
subject to a community database of age matched subjects representing a cross section of the general population on the
dimensions of activity and inattention, respectively.
[0090] The present example includes formulas for calculating a magnitude of attention disturbance and a magnitude
of motor activity disturbance, which are useful for monitoring changes in the severity of inattention and hyperactivity in
ADHD subjects.
[0091] The magnitude disturbance scores utilize a subset of measures that have linear scaling properties and were
found to be particularly responsive to treatment. These scores are reported, for example, on a 0-100 scale, which
correspond approximately to composite percentile rank for subjects of similar age and gender. For example a higher
score indicates that the subject has greater motion or inattention than most individuals for similar age and gender and
conversely, a lower score reflects less movement or inattention than most of the community sample. The magnitude
composite scores are specifically designed to measure change associated with treatment.
[0092] Equation 2 provides the magnitude of attention disturbance and equation 3 provides the magnitude of motor
activity disturbance. In these formulas sex is either 1 (male) or 2 (female).
Inattention severity composite, Inattention Scaled Score for children 6-14 years (reported)
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Activity severity composite, Activity Scaled Score for children 6-14 years (reported) 

[0093] A global composite score can also be reported. For example, the ADHD "severity" composite, the global scaled
score, is simply an average of the magnitude of motor activity disturbance and magnitude of attention disturbance from
equations 2 and 3 above.

Example 3: Magnitude of Attention Disturbance and Magnitude of Motor Activity Disturbance in Adults.

[0094] The formulas for magnitude composites for adults are similar to the ones for children, but are not necessarily
identical. For example, the magnitude of motor activity disturbance composite for adults can include shin data in addition
to head data (see equation 5).
Inattention severity composite, Inattention Scaled Score for adults (reported) 

Activity severity composite, Activity Scaled Score for adults (reported) 

[0095] Additional formulas for magnitude composites for adults are provided in equations 6 and 7 (below). 

[0096] In equation 6, Head_norm_Intermed and Leg_norm_Intermed are calculated as shown in equations 6a and 6b
and CDF_Normal is a normal cumulative distribution function. 
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[0097] In equation 7, distr_norm_Intermed and effort_norm_intermed are calculated as shown in equations 7a and
7b and CDF_Normal is a normal cumulative distribution function. 

[0098] While the invention has been described in connection with specific embodiments thereof, it will be understood
that it is capable of further modifications and this application is intended to cover any variations, uses, or adaptations of
the invention following, in general, the principles of the invention and including such departures from the present disclosure
that come within known or customary practice within the art to which the invention pertains and may be applied to the
essential features hereinbefore set forth, and follows in the scope of the claims.

Claims

1. A system for evaluating a subject, said system comprising:

(a) an input component configured to receive test data for said subject; and
(b) a processor provided with:

a computer program configured to (i) extract from said test data values for responsive attention metrics and
values for responsive motor activity metrics; (ii) calculate from said responsive attention metrics the mag-
nitude of attention disturbance in said subject; and (iii) calculate from said responsive motor activity metrics
the magnitude of motor activity disturbance in said subject,
wherein said magnitude of attention disturbance is a score calculated from a composite formula (i) that
scores a subject according to attention performance utilizing one or more responsive attention metrics (ii)
that yields a large dynamic range between normal and abnormal subjects, such that the difference in the
mean of the distributions of magnitude of attention disturbance scores for normal and untreated abnormal
subjects is 20% to 50% of the theoretical range for a bounded scale or 25% to 50% of the observed range
for a non-bounded scale and (iii) that is responsive to medication in an abnormal subject in a graded manner,
and
wherein said magnitude of motor activity disturbance is a score calculated from a composite formula (iv)
that scores a subject according to motor activity performance utilizing one or more responsive motor activity
metrics (v) that yields a large dynamic range between normal and abnormal subjects, such that the difference
in the mean of the distributions of magnitude of motor activity disturbance scores for normal and untreated
abnormal subjects is 20% to 50% of the theoretical range for a bounded scale or 25% to 50% of the observed
range for a non-bounded scale and (vi) that is responsive to medication in an abnormal subject in a graded
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manner.

2. The system of claim 1, wherein said magnitude of attention disturbance is calculated from a composite that comprises
at least two, three, four, or five responsive attention metrics

3. The system of claim 1, wherein said responsive attention metrics are attention metrics indicative of distraction or
attention metrics indicative of diminished effort.

4. The system of claim 3, wherein said responsive attention metrics are selected from errors of omission, percent time
spent in distracted state, percent time spent in minimal response state, accuracy-adjusted latency, and variability
in response latency.

5. The system of claim 1, wherein said magnitude of attention disturbance is calculated from a composite that comprises
attention metrics, wherein said attention metrics consist of responsive attention metrics.

6. The system of claim 1, wherein said magnitude of motor activity disturbance is calculated from a composite that
comprises at least two or three responsive motor activity metrics.

7. The system of claim 1, wherein said magnitude of motor activity disturbance is calculated from a composite that
comprises motor activity metrics, wherein said motor activity metrics consist of responsive motor activity metrics.

8. The system of claim 7, wherein said responsive motor activity metrics are selected from microevents, displacement,
and area.

9. The system of claim 1, wherein the computer program is configured to calculate from said magnitude of attention
disturbance and said magnitude of motor activity disturbance a global composite score, wherein said global composite
score is a composite value calculated from (i) the  magnitude of attention disturbance and (ii) the magnitude of motor
activity disturbance.

10. The system of any of claims 1-9, wherein said magnitude of attention disturbance is calculated from a composite
formula that yields (i) an effect size in the distributions of magnitude of attention disturbance scores for normal and
untreated abnormal subjects of from 0.8 to 4.0; (ii) an effect size in the distributions of normal and partially treated
abnormal subjects of from 0.2 to 0.8; (iii) an effect size in the distributions of partially treated abnormal subjects and
abnormal subjects of from 0.2 to 0.8; and (iv) an effect size in the distributions of normal subjects and fully treated
abnormal subjects of from -0.6 to +0.2.

11. The system of any of claims 1-9,
wherein said magnitude of motor activity disturbance is calculated from a composite formula that yields (i) an effect
size in the distributions of magnitude of motor activity disturbance scores for normal and abnormal subjects of from
0.8 to 4.0; (ii) an effect size in the distributions of normal and partially treated abnormal subjects of from 0.2 to 0.8;
(iii) an effect size in the distributions of partially treated abnormal subjects and abnormal subjects of from 0.2 to 0.8;
and (iv) an effect size in the distributions of normal subjects and fully treated abnormal subjects of from -0.6 to +0.2.

12. The system of any of claims 1-11, further comprising means configured to generate a report providing an evaluation
for a subject, said report comprising (i) a magnitude of attention disturbance score for said subject; and (ii) a magnitude
of motor activity disturbance score for said subject.

13. The system of claim 12, wherein said magnitude of attention disturbance score is calculated from a composite
comprising responsive attention metrics, wherein optionally said responsive attention metrics are selected from
errors of omission, percent time spent in distracted state, percent time spent in minimal response state, accuracy-
adjusted latency, and variability in response latency, and wherein said magnitude of motor activity disturbance score
is calculated from a composite comprising responsive motor activity metrics, wherein optionally said responsive
motor activity metrics are selected from microevents, displacement, and area.

14. A method for evaluating a subject, said method comprising:

(a) providing data having been collected by testing said subject to produce test data; and
(b) performing an analysis, said analysis comprising (i) extracting from said test data values for responsive
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attention metrics and values for responsive motor activity metrics; (ii) calculating from said responsive attention
metrics the magnitude of attention disturbance in said subject; and (iii) calculating from said responsive motor
activity metrics the magnitude of motor activity disturbance in said subject;
wherein said testing comprises (iv) measuring the activity of said subject using an infrared motion analysis
system by tracking the movements of said subject’s head, leg, or foot using a camera and said test data
comprises motor activity data; and (v) performing an attentional test on said subject and assessing the fluctuation
in attentional states of said subject; and
(c) on the basis of said magnitude of attention disturbance and said magnitude of motor activity disturbance
evaluating said subject,
wherein said magnitude of attention disturbance is a score calculated from a composite formula (i) that scores
a subject according to attention performance utilizing one or more responsive attention metrics (ii) that yields
a large dynamic range between normal and abnormal subjects, such that the difference in the mean of the
distributions of magnitude of attention disturbance scores for normal and untreated abnormal subjects is 20%
to 50% of the theoretical range for a  bounded scale or 25% to 50% of the observed range for a non-bounded
scale and (iii) that is responsive to medication in an abnormal subject in a graded manner, and
wherein said magnitude of motor activity disturbance is a score calculated from a composite formula (iv) that
scores a subject according to motor activity performance utilizing one or more responsive motor activity metrics
(v) that yields a large dynamic range between normal and abnormal subjects, such that the difference in the
mean of the distributions of magnitude of motor activity disturbance scores for normal and untreated abnormal
subjects is 20% to 50% of the theoretical range for a bounded scale or 25% to 50% of the observed range for
a non-bounded scale and (vi) that is responsive to medication in an abnormal subject in a graded manner.

15. The method of claim 14, further comprising calculating from said magnitude of attention disturbance and said
magnitude of motor activity disturbance a global composite score; and on the basis of said global composite score
evaluating said subject, wherein said global composite score is a composite value calculated from (i) the magnitude
of attention disturbance and (ii) the magnitude of motor activity disturbance.

Patentansprüche

1. System zur Bewertung eines Objekts, wobei das System umfasst:

(a) eine Eingabekomponente, welche ausgestaltet ist, um Testdaten für das Objekt zu erfassen; und
(b) einen Prozessor, welcher versehen ist mit:

einem Computerprogramm, welches ausgestaltet ist, um (i) aus den Testdaten Werte für Metriken bezüglich
einer reaktiven Aktivität und Werte für Metriken bezüglich einer reaktiven Motorik zu entnehmen; um (ii)
von den Metriken bezüglich einer reaktiven Aktivität das Ausmaß einer Aufmerksamkeits-Störung bei dem
Objekt zu berechnen; und um (iii) von den Metriken bezüglich einer reaktiven Motorik das Ausmaß einer
Motorik-Störung bei dem Objekt zu berechnen,
wobei das Ausmaß einer Aktivitäts-Störung eine Auswertung ist, welche aus einer zusammengesetzten
Formel berechnet wird, die (i) ein Objekt gemäß einem Aufmerksamkeits-Leistungsvermögen bewertet,
wobei eine oder mehrere Metriken bezüglich einer reaktiven Aktivität eingesetzt werden, die (ii) einen
großen Dynamikbereich zwischen normalen und abnormalen Objekten ergibt, so dass der Unterschied in
dem Mittelwert der Verteilungen von Aufmerksamkeits-Störungs-Auswertungen für normale und unbehan-
delte abnormale Objekte bei 20 % bis 50 % des theoretischen Bereiches für eine begrenzte Skala oder bei
25 % bis 50 % des beobachteten Bereiches für eine nicht begrenzte Skala liegt, und die (iii) bei einem
abnormalen Objekt in einer abgestuften Weise von einer Medikation abhängig ist, und
wobei das Ausmaß der Motorik-Störung eine Auswertung ist, welche von einer zusammengesetzten Formel
berechnet wird, die (iv) ein Objekt gemäß dem Motorik-Leistungsvermögen bewertet, wobei eine oder
mehrere Metriken bezüglich einer reaktiven Motorik eingesetzt werden, die (v) einen großen Dynamikbe-
reich zwischen normalen und abnormalen Objekten ergibt, so dass der Unterschied in dem Mittelwert der
Verteilungen von Motorik-Störungs-Auswertungen für normale und unbehandelte abnormale Objekte bei
20 % bis 50 % des theoretischen Bereiches für eine begrenzte Skala oder bei 25 % bis 50 % des beob-
achteten Bereiches für eine nicht begrenzte Skala liegt, und die (vi) bei einem abnormalen Objekt in einer
abgestuften Weise von einer Medikation abhängig ist.

2. System nach Anspruch 1, dadurch gekennzeichnet, dass das Ausmaß der Aufmerksamkeits-Störung aus einer
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Zusammensetzung von mindestens zwei, drei, vier oder fünf Metriken bezüglich einer reaktiven Aktivität berechnet
wird.

3. System nach Anspruch 1, dadurch gekennzeichnet, dass die Metriken bezüglich einer reaktiven Aktivität Auf-
merksamkeits-Metriken, welche eine Ablenkung anzeigen, oder Aufmerksamkeits-Metriken, welche eine abneh-
mende Anstrengung anzeigen, sind.

4. System nach Anspruch 3, dadurch gekennzeichnet, dass die Metriken bezüglich einer reaktiven Aktivität ausge-
wählt sind aus Auslassungsfehlern, einem Prozentsatz der Zeit, welche in einem abgelenkten Zustand verbracht
wird, einem Prozentsatz der Zeit, welche mit minimalen Reaktionen verbracht wird, einer einer Genauigkeit geschul-
deten Wartezeit und einer Schwankungsbreite bei der Antwort-Wartezeit.

5. System nach Anspruch 1, dadurch gekennzeichnet, dass das Ausmaß der Aufmerksamkeits-Störung aus einer
Zusammensetzung berechnet wird, welche Aufmerksamkeits-Metriken umfasst, wobei die Aufmerksamkeits-Metri-
ken aus Metriken bezüglich einer reaktiven Aufmerksamkeit bestehen.

6. System nach Anspruch 1, dadurch gekennzeichnet, dass das Ausmaß der Motorik-Störung aus einer Zusam-
mensetzung berechnet wird, welche mindestens zwei oder drei Metriken bezüglich einer reaktiven Motorik umfasst.

7. System nach Anspruch 1, dadurch gekennzeichnet, dass das Ausmaß der Motorikstörung aus einer Zusammen-
setzung berechnet wird, welche Motorik-Metriken umfasst, wobei die Motorik-Metriken aus Metriken bezüglich einer
reaktiven Motorik bestehen.

8. System nach Anspruch 7, dadurch gekennzeichnet, dass die Metriken bezüglich einer reaktiven Motorik ausge-
wählt sind aus Mikroevents, einem Bewegungsumfang und einem Bereich.

9. System nach Anspruch 1, dadurch gekennzeichnet, dass das Computerprogramm ausgestaltet ist, um aus dem
Ausmaß der Aufmerksamkeits-Störung und dem Ausmaß der Motorik-Störung eine globale zusammengesetzte
Auswertung zu berechnen, wobei die globale zusammengesetzte Auswertung ein zusammengesetzter Wert ist,
welcher aus (i) dem Ausmaß der Aufmerksamkeits-Störung und (ii) dem Ausmaß der Motorik-Störung berechnet wird.

10. System nach einem der Ansprüche 1-9, dadurch gekennzeichnet, dass das Ausmaß der Aufmerksamkeits-Störung
aus einer zusammengesetzten Formel berechnet wird, welche (i) eine Effektgröße bei den Verteilungen des Aus-
maßes der Aufmerksamkeits-Störungs-Auswertungen für normale und unbehandelte abnormale Objekte von 0,8
bis 4,0; (ii) eine Effektgröße bei den Verteilungen von normalen und teilweise behandelten abnormalen Objekten
von 0,2 bis 0,8; (iii) eine Effektgröße bei den Verteilungen von teilweise behandelten abnormalen Objekten und
abnormalen Objekten von 0,2 bis 0,8 und (iv) eine Effektgröße bei den Verteilungen von normalen Objekten und
vollständig behandelten abnormalen Objekten von -0,6 bis +0,2 ergibt.

11. System nach einem der Ansprüche 1-9, dadurch gekennzeichnet, dass das Ausmaß der Motorik-Störung aus
einer zusammengesetzten Formel berechnet wird, welche (i) eine Effektgröße bei den Verteilungen des Ausmaßes
der Motorik-Störungs-Auswertungen für normale und abnormale Objekte von 0,8 bis 4,0; (ii) eine Effektgröße bei
den Verteilungen von normalen und teilweise behandelten abnormalen Objekten von 0,2 bis 0,8; (iii) eine Effektgröße
bei den Verteilungen von teilweise behandelten abnormalen Objekten und abnormalen Objekten von 0,2 bis 0,8;
und (iv) eine Effektgröße bei den Verteilungen von normalen Objekten und vollständig behandelten abnormalen
Objekten von -0,6 bis +0,2 ergibt.

12. System nach einem der Ansprüche 1-11, dadurch gekennzeichnet, dass das System darüber hinaus Mittel um-
fasst, welche ausgestaltet sind, um eine Nachricht zu erzeugen, welche eine Bewertung für ein Objekt bereitstellt,
wobei die Nachricht (i) ein Ausmaß einer Aufmerksamkeits-Störungs-Auswertung für das Objekt; und (ii) ein Ausmaß
einer Motorik-Störungs-Auswertung für das Objekt umfasst.

13. System nach Anspruch 12, dadurch gekennzeichnet, dass das Ausmaß der Aufmerksamkeits-Störungs-Auswer-
tung aus einer Zusammensetzung berechnet wird, welche Metriken bezüglich einer reaktiven Aufmerksamkeit um-
fasst, wobei optional die Metriken bezüglich einer reaktiven Aufmerksamkeit ausgewählt sind aus Auslassungsfeh-
lern, einem Prozentsatz der Zeit, welche in einem  abgelenkten Zustand verbracht wird, einem Prozentsatz der Zeit,
welche mit minimalen Reaktionen verbracht wird, einer einer Genauigkeit geschuldeten Wartezeit und einer Schwan-
kungsbreite bei der Antwort-Wartezeit, und dass das Ausmaß der Motorik-Störungs-Auswertung aus einer Zusam-
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mensetzung berechnet wird, welche Metriken bezüglich einer reaktiven Motorik umfasst, wobei optional die Metriken
bezüglich einer reaktiven Motorik ausgewählt sind aus Mikroevents, einem Bewegungsumfang und einem Bereich.

14. Verfahren zum Bewerten eines Objekts, wobei das Verfahren umfasst:

(a) Bereitstellen von Daten, welche gesammelt worden sind, indem das Objekt getestet wird, um Testdaten zu
erzeugen; und
(b) Durchführen einer Analyse, wobei die Analyse umfasst (i) Entnehmen aus den Testdaten von Werten für
Metriken bezüglich einer reaktiven Aufmerksamkeit und Werten für Metriken bezüglich einer reaktiven Motorik;
(ii) Berechnen aus den Metriken bezüglich der reaktiven Aufmerksamkeit das Ausmaß einer Aufmerksamkeits-
Störung bei dem Objekt; und (iii) Berechnen aus den Metriken bezüglich der reaktiven Motorik das Ausmaß
einer Motorik-Störung bei dem Objekt;
wobei das Testen umfasst (iv) Messen der Aktivität des Objekts, wobei ein Infrarot-Bewegungs-Analyse-System
eingesetzt wird, indem die Bewegungen des Kopfes, eines Beins oder eines Fußes des Objekts verfolgt werden,
indem eine Kamera eingesetzt wird, und wobei die Testdaten Motorik-Daten umfassen; und (v) Durchführen
eines Aufmerksamkeitstests bezüglich des Objekts und Erfassen der Schwankung bei Aufmerksamkeits-Zu-
ständen des Objekts; und
(c) Bewerten des Objektes auf der Grundlage des Ausmaßes der Aufmerksamkeits-Störung und des Ausmaßes
der Motorik-Störung,
wobei das Ausmaß der Aufmerksamkeits-Störung eine Auswertung ist, welche aus einer zusammengesetzten
Formel berechnet wird, die (i) ein Objekt gemäß einem Aufmerksamkeits-Leistungsvermögens bewertet, wobei
eine oder mehrere Metriken bezüglich einer reaktiven Aufmerksamkeit eingesetzt werden, die (ii) einen großen
Dynamikbereich zwischen normalen und abnormalen Objekten ergibt, so dass der Unterschied in dem Mittelwert
der Verteilungen eines Ausmaßes von Aufmerksamkeits-Störungs-Auswertungen für normale und unbehan-
delte abnormale Objekte bei 20 % bis 50 % des theoretischen Bereiches für eine begrenzte Skala oder bei 25
% bis 50 % des beobachteten Bereiches für eine nicht begrenzte Skala liegt, und die (iii) bei einem abnormalen
Objekt in einer abgestuften Weise von einer Medikation abhängig ist, und
wobei das Ausmaß der Motorik-Störung eine Auswertung ist, welche von einer zusammengesetzten Formel
berechnet wird, die (iv) ein Objekt gemäß dem Motorik-Leistungsvermögen bewertet, wobei eine oder mehrere
Metriken bezüglich einer reaktiven Motorik eingesetzt werden, die (v) einen großen Dynamikbereich zwischen
normalen und abnormalen Objekten ergibt, so dass der Unterschied in dem Mittelwert der Verteilungen eines
Ausmaßes der Motorik-Störungs-Auswertungen für normale und unbehandelte abnormale Objekte bei 20 %
bis 50 % des theoretischen Bereiches für eine begrenzte Skala oder bei 25 % bis 50 % des beobachteten
Bereiches für eine nicht begrenzte Skala liegt, und die (vi) bei einem abnormalen Objekt in einer abgestuften
Weise von einer Medikation abhängig ist.

15. Verfahren nach Anspruch 14, dadurch gekennzeichnet, dass das Verfahren darüber hinaus umfasst ein Berechnen
einer globalen zusammengesetzten Auswertung aus dem Ausmaß der Aufmerksamkeits-Störung und dem Ausmaß
der Motorik-Störung; und ein Bewerten des Objekts auf der Grundlage der globalen zusammengesetzten Auswer-
tung, wobei die globale zusammengesetzte Auswertung ein zusammengesetzter Wert ist, welcher aus (i) dem
Ausmaß der Aufmerksamkeits-Störung und (ii) dem Ausmaß der Motorik-Störung berechnet wird.

Revendications

1. Système pour évaluer un sujet, ledit système comportant :

(a) un composant d’entrée conçu pour recevoir des données de tests pour ledit sujet ; et
(b) un processeur pourvu de :

un programme informatique conçu pour (i) extraire, desdites données de tests, des valeurs pour des mesures
d’attention réactive et des valeurs pour des mesures de motricité réactive ; (ii) calculer, d’après lesdites
mesures d’attention réactive, l’ampleur des troubles de l’attention chez ledit sujet ; et (iii) calculer, d’après
lesdites mesures de motricité réactive, l’ampleur des troubles de la motricité chez ledit sujet,
ladite ampleur des troubles de l’attention étant une note calculée d’après une formule composite (i) qui
note un sujet en fonction de ses performances d’attention en utilisant une ou plusieurs mesures d’attention
réactive, (ii) qui donne un grand intervalle dynamique entre les sujets sans et avec anomalies, de telle sorte
que la différence dans la moyenne des notes des distributions d’amplitude des perturbations de l’attention
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pour des sujets sans anomalies et des sujets non traités avec anomalies soit de 20 % à 50 % de l’intervalle
théorique pour une échelle limitée ou de 25 % à 50 % de l’intervalle observé pour une échelle non limitée
et (iii) qui réagit d’une manière progressive à un médicament chez un sujet avec anomalies, et
ladite ampleur des troubles de la motricité étant une note calculée d’après une formule composite (iv) qui
note un sujet en fonction de ses performances de motricité en utilisant une ou plusieurs mesures de motricité
réactive, (v) qui donne un grand intervalle dynamique entre les sujets sans et avec anomalies, de telle sorte
que la différence dans la moyenne des distributions des notes d’amplitude des perturbations de la motricité
pour des sujets sans anomalies et des sujets non traités avec anomalies soit de 20 % à 50 % de l’intervalle
théorique pour une échelle limitée ou de 25 % à 50 % de l’intervalle observé pour une échelle non limitée
et (vi) qui réagit d’une manière progressive à un médicament chez un sujet avec anomalies.

2. Système selon la revendication 1, dans lequel ladite ampleur des troubles de l’attention est calculée d’après une
formule composite qui comprend au moins deux, trois, quatre ou cinq mesures d’attention réactive.

3. Système selon la revendication 1, dans lequel lesdites mesures d’attention réactive sont des mesures d’attention
indiquant une distraction ou des mesures d’attention indiquant un effort réduit.

4. Système selon la revendication 3, dans lequel lesdites mesures d’attention réactive sont choisies parmi des erreurs
par omission, un pourcentage de temps passé dans l’état distrait, un pourcentage de temps passé dans un état de
réactivité minime, une latence à précision ajustée et une variabilité de latence de réaction.

5. Système selon la revendication 1, dans lequel ladite ampleur des troubles de l’attention est calculée d’après une
formule composite qui comprend des mesures de l’attention, lesdites mesures de l’attention consistant en mesures
de l’attention réactive.

6. Système selon la revendication 1, dans lequel ladite ampleur des troubles de la motricité est calculée d’après une
formule composite qui comprend au moins deux ou trois mesures de la motricité réactive.

7. Système selon la revendication 1, dans lequel ladite ampleur des troubles de la motricité est calculée d’après une
formule composite qui comprend des mesures de la motricité, lesdites mesures de la motricité consistant en mesures
de la motricité réactive.

8. Système selon la revendication 7, dans lequel lesdites mesures de la motricité réactive sont choisies parmi des
microévénements, un déplacement et une surface.

9. Système selon la revendication 1, dans lequel le programme informatique est conçu pour calculer une note composite
globale d’après ladite ampleur des perturbations de l’attention et ladite ampleur des perturbations de la motricité,
ladite note composite globale étant une valeur composite calculée d’après (i) l’amplitude des troubles de l’attention
et (ii) l’amplitude des troubles de la motricité.

10. Système selon l’une quelconque des revendications 1 à 9, dans lequel ladite ampleur des troubles de l’attention
est calculée d’après une formule composite  qui donne (i) une taille d’effet de 0,8 à 4,0 dans les distributions des
notes d’ampleur des troubles de l’attention chez des sujets sans anomalies et des sujets non traités avec anomalies ;
(ii) une taille d’effet de 0,2 à 0,8 dans les distributions chez des sujets sans anomalies et des sujets partiellement
traités avec anomalies ; (iii) une taille d’effet de 0,2 à 0,8 dans les distributions de sujets partiellement traités avec
anomalies et des sujets avec anomalies ; et (iv) une taille d’effet de -0,6 à +0,2 dans les distributions chez des sujets
sans anomalies et des sujets entièrement traités avec anomalies.

11. Système selon l’une quelconque des revendications 1 à 9, dans lequel ladite ampleur des troubles de la motricité
est calculée d’après une formule composite qui donne (i) une taille d’effet de 0,8 à 4,0 dans les distributions des
notes d’ampleur des troubles de la motricité chez des sujets sans anomalies et des sujets avec anomalies ; (ii) une
taille d’effet de 0,2 à 0,8 dans les distributions chez des sujets sans anomalies et des sujets partiellement traités
avec anomalies ; (iii) une taille d’effet de 0,2 à 0,8 dans les distributions de sujets partiellement traités avec anomalies
et des sujets avec anomalies ; et (iv) une taille d’effet de -0,6 à +0,2 dans les distributions chez des sujets sans
anomalies et des sujets entièrement traités avec anomalies.

12. Système selon l’une quelconque des revendications 1 à 11, comportant en outre un moyen conçu pour produire un
compte rendu fournissant une évaluation pour un sujet, ledit compte rendu comprenant (i) une note d’ampleur des
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troubles de l’attention pour ledit sujet ; et (ii) une note d’ampleur des troubles de la motricité pour ledit sujet.

13. Système selon la revendication 12, dans lequel ladite note d’ampleur des troubles de l’attention est calculée d’après
une formule composite comprenant des mesures de l’attention réactive, lesdites mesures de l’attention réactive
étant éventuellement choisies parmi des erreurs par omission, un pourcentage de temps passé dans l’état distrait,
un pourcentage de temps passé dans un état de réactivité minime, une latence à précision ajustée et une variabilité
de latence de réaction, et dans lequel ladite note d’ampleur des troubles de la motricité est calculée d’après une
formule composite comprenant des mesures de la motricité réactive, lesdites mesures  de la motricité réactive étant
éventuellement choisies parmi des microévénements, un déplacement et une surface.

14. Procédé pour évaluer un sujet, ledit procédé comportant :

(a) la fourniture de données qui ont été recueillies en faisant passer un test audit sujet afin de produire des
données de tests ; et
(b) la réalisation d’une analyse, ladite analyse comprenant (i) l’extraction, desdites données de tests, de valeurs
pour des mesures d’attention réactive et de valeurs pour des mesures de motricité réactive ; (ii) le calcul, d’après
lesdites mesures d’attention réactive, de l’ampleur des troubles de l’attention chez ledit sujet ; et (iii) le calcul,
d’après lesdites mesures de motricité réactive, de l’ampleur des troubles de la motricité chez ledit sujet ;
lesdits tests comprenant (iv) une mesure de l’activité dudit sujet à l’aide d’un système d’analyse de mouvements
par infrarouges en suivant à l’aide d’une caméra les mouvements de la tête, d’une jambe ou d’un pied dudit
sujet et lesdites données de tests comprennent des données de motricité ; et (v) la soumission dudit sujet à un
test d’attention et l’estimation de la fluctuation des états d’attention dudit suj et ; et
(c) d’après ladite ampleur des troubles de l’attention et ladite ampleur des troubles de la motricité, une évaluation
dudit sujet,
ladite ampleur des troubles de l’attention étant une note calculée d’après une formule composite (i) qui note un
sujet en fonction de ses performances d’attention en utilisant une ou plusieurs mesures d’attention réactive, (ii)
qui donne un grand intervalle dynamique entre les sujets sans et avec anomalies, de telle sorte que la différence
dans la moyenne des distributions des notes d’amplitude des perturbations de l’attention pour des sujets sans
anomalies et des sujets non traités avec anomalies soit de 20 % à 50 % de l’intervalle théorique pour une
échelle limitée ou de 25 % à 50 % de l’intervalle observé pour une échelle non limitée et (iii) qui réagit d’une
manière progressive à un médicament chez un sujet avec anomalies, et
ladite ampleur des troubles de la motricité étant une note calculée d’après une formule composite (iv) qui note
un sujet en fonction de ses performances de motricité en utilisant une ou plusieurs mesures de motricité réactive,
(v) qui donne un grand intervalle dynamique entre les sujets sans et avec anomalies, de telle sorte que la
différence dans la moyenne des distributions des notes d’amplitude des perturbations de la motricité pour des
sujets sans anomalies et des sujets non traités  avec anomalies soit de 20 % à 50 % de l’intervalle théorique
pour une échelle limitée ou de 25 % à 50 % de l’intervalle observé pour une échelle non limitée et (vi) qui réagit
d’une manière progressive à un médicament chez un sujet avec anomalies.

15. Procédé selon la revendication 14, comportant en outre le calcul d’une note composite globale d’après ladite ampleur
des troubles de l’attention et ladite ampleur des troubles de la motricité et, sur la base de ladite note composite
globale, l’évaluation dudit sujet, ladite note composite globale étant une valeur composite calculée d’après (i) l’am-
pleur des troubles de l’attention et (ii) l’ampleur des troubles de la motricité.
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