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BACKGXOUND

A portion of the disclosure of this patent
document contains material that is subject to copyright

10 protection. The copyright owner has no objection to the
facsimile reproduction by ary one of the patent documenﬁ
or the patent disclosure, as it appears in the Patent
and Trademark Office patent file or records, but
otherwise reserves all copyright rights whatsoever.

15 Compgters enjoy wide use in the medical arts.
For example, medical database systems for storing and
transmitting medical data are known in the art. Medical
monitoring systems for monitoring certain known,
preexisting medical conditions such as for patients with

20 compromised coronary function or pulmonary function are
also known in the art. Lacking in the art is a
noninvasive, automated method for diagnosing neurologic
cognitive performance and other manifestations of
pqssible neurological pathology.

25 Published patents include the following:

Stephen J. Brown discloses an online system



WO 01/ 54559 PCT/ US01/02188 2 and nmethod for providing conposite
entertainment and health information, United States Letters Patent No.
5,951, 30woohsss9 s an "On-1ine health education” system peT/USOICl2usde S

di spl ayi ng health content and 5 entertainnent, where the health content
"repl aces advertisenments."” Brown also discloses a multi-player video gane
for health education, United States Letters Patent No. 5, 730,654. Brown

al so discloses a nethod for diagnosis 10 and treatnent of psychol ogi cal
and enotional disorders using a mcroprocessor based video gane, United

States LettegsqdRatentqNe,,5 10. Discl osed exanpl es include
"schi zophr eni a, depr essi on. %g%g%gﬁ??v??@?osbﬁ%b?%g?rE%hP%e%Et%@%s,

por ot {1 s SRS RISt Bl e

. . ! / . an ""On-=113 . Sty
e fire e ddealienls et o
assoctated wth (e pat | SH'S Lol b gt dor T e e, Bavent
enot | onalg ycorﬁﬁoﬁgﬁﬁé@é ?Ncp.eqla etéeas}ﬁa%tﬂﬁrcﬁmeé}tsd"%ﬁ@cﬂ%%s a m%dul ar
M Croprocess@dvertisements." Brown also discloses a multi-player

video game for health education, United States Letters
Patent No. 5,730,654,
Brown also discloses a method for diagnosis
10 and treatment of psychological and emotional disorders
using a microprocessor based video game, United States
Letters Patent No. 5,913,310. Disclosed examples
include "schizophrenia, depression, hyperactivity,
phobias, panic attacks, anxiety, overeating, and other
15 psychological disorders" such as "personality disorders,
obsessive-compulsive disorders, hysteria, and paranocia."
Brown also discloses a method for treating
medical conditions using a microprocessor based video
game, United States Letters Patent No. 5,981,603. That
20 patent discloses a method for treating conditions
"associated with the patient's behavior pattern or well
being." The patent accordingly claims apparatus
directed to the treatment of psychological or emotional
conditions. See id. at claim 1.
25 Brown also discloses a modular microprocessor

based health monitoring system, United States Letters



based health nmonitoring system United States Letters WO 01/54559

PCT/ US01/ 02188 3 Patent No. 5,307,263 and United States Letters Patent

No. 5, 899y@bbs453hat system uses a nodemto connect a snabCT/andhedsd

m croprocessing unit to a central data "clearinghouse,” which in turn
faxes hard-copy reports 5 to the attendi ng physician. Janes S. Burns

di scl oses an inhalation device wth a dose tiner, an actuator nechanism
and patient conpliance nonitoring neans, United States Letters Patent No.
5,284,133. 10 Mchael K. Denpsey et al. discloses a patient nonitoring

systen1featur%ggﬁ9 ti-paort transmtter, United States Letters Patent
. 5, : : ent’’ ai sndsetitetrey Fltet a
No. 5,687, 7345315 307ai268 ansy drdrhesbiBpritsisngiet ralti

mul ti - port tépns '%bgr 3 d a "signal transm ssion section . . . for 15
transmitting the gL ,s§ -daff®a&s sy stteime mstersy asimgalain. 'to doelneGt Bougl as et

al . discl oses an&gnglxtg testing systemw th test strips, United States
Letters Pateff'2Ng. "80g ?}?1§}CSPPWP§9PSlE@emnatdtodhscbn$ealad&x@ten1and

20 net hod for"sgorin dical histories, United States Letters Patent No.
5,832, 488. The® ﬁéféﬁ?ggeﬁﬁdeswalCBevPcéUﬁOrfeaﬁﬁuhbwd&bngywkbboat@er
conputer§ to etgheve | arge data records about the individual. Scott
Echerer discl 68e5P8n2FheREARSI PBYSECAadi- ovi sual (vi deo conference)

comuni cati on system for _
nges S. Burns discloses an inhalation device

with a dose timer, an actuator mechanism and patient
compliance monitoring means, United States Letters
Patent No. 5,284,133.

10 Michael K. Dempsey et al. discloses a patient
monitoring system featuring a multi-port transmitter,
United States Letters Patent No. 5,687,734. The patent
claims a system comprising, inter alia, a multi-port
transmitter and a "signal transmission section . . . for

15 transmitting the processed data as a telemetry signal."

Joel S. Douglas et al. discloses an analyte
testing system with test strips, United States Letters
Patent No. 5,872,713,

Silvio P. Eberhardt discloses a system and

20 method for storing medical histories, United States
Letters Patent No. 5,832,488. The system»includes a
device for communicating with other computers to
retrieve large data records about the individual.

Scott Echerer discloses an interactive

25 audiovisual (video conference) communication system for

medical treatment of remotely located patients, United



medi cal treatnent of renotely | ocated patients, United WO 01/ 54559

PCT/ US01/ 02188 4 States Letters Patent No. 5,801, 755. Jun Fujinpto

di scl osewaohs4s® nmedi cal . system that "includes equi pmrenPCTvEasRIssy t he
el ectrocardi ogram and other heart cohditions of a user,” United States 5
Letters Patent No. 5,339,821. David Goodman discloses a personal health
network "conprising a facility . . . for collecting and routing

i nformation"” which utilizes two-way comunication between the patient and
the facility, and 10 between the health care provider and the facility. 15
United States Letters Patent No. 5,827,180. Yasuo Kumagai discloses a

medi cal file aftesheetteystRatefiorNe ntegdat, ngsand di spl ayi ng nedi cal
data,"” United States Letters Patent No. 5,812,983. Richard Levin et al.

di scl oses a system for Jyendrhtnefwp pdbgrbss ss reposis fodi €O 0saseheal th
managenent, United States Letters Patent No. 5,724,580. The patent

di scl oses a shyi¥fen gfc fuster| equ imnen tt orermuyi ndettid e Yepordcs adidgram
centralized data managenent center 20 for a patient at a renote |ocation,”
rat her than andyafthan Wisastt icorahl idros faf ralwder t'he Ueptsd sheres t he
patient is. Patrick Lichter discloses a personal conputer card for
col | ectihg bilditdgirsalPadatres, Noni teB xS,

David Goodman discloses a pefsonal health
network "comprising a facility . . . for collectiné and
routing information" which utilizes two-way
communication between the patient and the facility, and

10 between the health care provider and the facility.
United States Letters Patent No. 5,827,180.

Yasuo Kumagai discloses a medical file and
chart system "for integrating and displaying medical
data," United States Letters Patent No. 5,812,983.

15 Richard Levin et al. discloses a system for
generating prognosis reports for coronary health
management, United States Letters Patent No. 5,724,580.
The patent discloses a system of formulating a coronary
health report "at a centralized data management center

20 for a patient at a remote location," rather than a
system which is able to formulate the report where the
patient is.

Patrick Lichter discloses a personal computer
card for collecting biological data, United States

25 Letters Patent No. 5,827,179. The patent claims a

portable computer card used with an air pressure



25 Letters Patent No. 5,827,179. The patent clainms a portable conputer
card used with an air pressure WO 01/54559. PCT/ US01/02188 5 transducer
see id. avool/saism@ 1, or a "biological data receiver," seepcTUS@i02cssai m 6.
The specification explains that the %iological data receiver is a device
that "can be.adapted to receive biological data froma 5 pul se oxinetry
sensor" or "froman ECG sensor." Tom Marlin discloses a system for
constructing formulae for processing nedical data, United States Letters
Patent No. 5,715,451. The patent says that rather than providing a

pr epar ed staticsti cal analysis 10 package, Marlin discloses a conputer
interface to E%ﬂggPﬁﬁf'sFﬁﬁié@icﬁF ahdimt heromaehthavicalciorantae to
ease the analysis.of c|inical data. Stephen Raynond et al. discloses a
heal th noni t’\é??’ﬁjgvgf/st ePPEhat - "2t acksimhe. stBhe spebetlthtona 15 patient

and conpil es .S ronol ogical health history . us[ing] a nultiparanetric
moni tor whi ch™ P25 Jyighatie #19logheal edatmdreccovels Bs M Wadidy Of

physi ol ogi calt‘d ta,fromsensors in contact with the patient's body." In
this system ‘F% he"Hate IR ERrece i shebidical |datelatad 40 a

parti cul gr nsﬁjd cal condition™ suc"h as neurol ogi ¢ pathology. United States
Letters Pate" NS B9 BESeNGDerar Reirmst ant ROG shirsoimses a "care giver

data col |l ection and events rem nder systemfor an
Tom Marlin discloses a system for constructing

formulae for processing medical data, United States
Letters Patent No. 5,715,451. The patent says that
rather than providing a prepared statistical analysis
10 package, Marlin discloses a computer interface to
construct statistical and other mathematical formulae to
ease the analysis of clinical data.
Stephen Raymond et al. discloses a health
monitoring system that "tracks the state of health of a
15 patient and compiles a chronological health history
us{ing] a multiparametric monitor which
automatically measures and records a plurality of
physiological data from sensors in contact with the
_patient's body." 1In this system, "[t]he data collected
20 is not specifically related to a particular medical
condition" such as neurologic pathology. United States
Letters Patent No. 5,778,882.
Norbert Reiner et al. discloses a "care giver
data collection and events reminder system for an
25 infant," United States Letters Patent No. 5,691,932,

Mitchell Rohde discloses a portable medical



25 infant,"” United States Letters Patent No. 5,691,932. Mtchell Rohde
di scl oses a portable nedical WO 01/54559 PCT/ US01/02188 6 di agnostic
device, WobesksSt ates Letters Patent No. 5,876,351. The pat/@sti/desscri bes
the clainmed invention as a "portabl esand nodul ar el ectrocardi ogram ( ECG
medi cal device." 5 Myron Shabot et al. discloses a systemfor automatic
critical event notification, which "continuously nonitors patient
statistics and |lab data and automatically pages a responsi bl e physician,"”
United States Letters Patent No. 5,942,986. 10 M chael Swenson et al.

di scl oses a vi diical instrument for perform ng nedical diagnostic
testing, Uni t%%@%%ggL%?Y%?g' pehed n%?a‘s?gzé?@égranaat@mtm. St at es
Letters Patenf MNog l776, 57. The _instrument "includes a universal

i nterface having & 15 hunbe? BFCErbcifTcaiPednthetslaimedeinvett ebrct ri cal

condui ts assaci at ed. W he different stored diagnostic test protocols. *
* * The systcelgn%iags g?)%,]\d‘\st%%fc‘?e%mﬂdno Lh{;\%‘l'eelt%t%%%’é‘?é@gﬁ@&ghWX C test

protocol to Qg 4pelforned on,a patient after the corresponding set of 20
el ectrical COI’lCﬁJJitS aérée@lc%%hect ed to the universal interface contacts and

to the patient." Chris her Tacklind et al. discloses a system for
nonitoring and reporti tr%p i%h?cb%aﬁs%rae]rmrﬁﬂs?d%ﬁ%e@j Sistes fetters

Pat ent No. 5, 7. and .United
é%%%ﬁgklc cri 1c§i event notification, which

"continuously monitors patient statistics and lab data
and automatically pages a responsible physician,"
United States Letters Patent No. 5,942,986,

10 Michael Swenson et al. discloses a virtual
medical instrument for performing medical diagnostic
testing, United States Letters Patent No. 5,623,925 and
United States Letters Patent No. 5,776,057. The
instrument "includes a universal interface having a

15 number of electrical contacts and sets of electrical
conduits associated with the different stored diagnostic
test protocols. * * * The system is constructed to
enable the selected diagnostic test protocol to be
performed on a patient after the corresponding set of

20 electrical conduits are connected to the universal
interface contacts and to the patient."

Christopher Taéklind et al. discloses a system
for monitoring and reporting medical measurements,
United States Letters Patent No. 5,549,117 and United

25 States Letters Patent No. 5,626,144 and United States

Letters Patent No. 5,704,366 and United States Letters



25 States Letters Patent No. 5,626,144 and United States Letters Patent

No. 5,704,366 and United States Letters WO 01/54559 PCT/ US01/02188 7

Pat ent NwoO®51/54683®2, 709. Paul Tanmburini et al. discloses apdi/agnorissc assay
for Al zheiner's di sease based on the proteolysis of the anyloid precursor
protein, United States Letters 5 Patent No. 5,981, 208. Takahiro Yamaura

di scl oses a renote nedical system"in which vital signs . . . are
transferred to a first local server through a tel ephone line," United
States Letters Patent No. 5,951,469. 10 The aforenenti oned patents disclose
medi cal database systens for storing and transmtting nedical data, and

medi cal nonit BRtegtsiist e 782y 700Nitoring coronary function or pul nonary
function. The non-patent Iliterature discloses standards for manually

di agnosi ng 15 concussi ORauASTOEBUF i H R §905§§.d§' neral | Aner i can
Acadeny of Neurol ogy, "The Managenent of Cbncus§?%%SF§ aSSX??%?Stﬁﬁurology

T e gk oy e o T AP
(e seay (150001 Sordin 55 TER T e R et P
Sports nj urfeserfuae) .5 N1 ,diee) osed in the prior art - nor even
Takahiro Yamaura discloses a remote medical
System "in which vital signs . . . are transferred to a
first lo;al server through a telephone line," United
States Letters Patent No. 5,951, 469.
10 The aforementioned patents disclose medical
database systems for storing and transmitting medical
data, and medical monitoring systems for nonitoring
coronary function or pulmonary function. The non-patent

literature discloses standards for manually diagnosing

15 concussion, as occur in sports. See generally, American

Academy of Neurology, "The Management of Concussion in
Sports, " Neurology v.48, pp. 581-85 (1997); Cantu, R.C.,

"Minor Head Injuries In Sports," Adolescent Medicine

v.2, pp. 17-30 (Hanley & Belfus Publ., 1991); Colorado

20 Medical Society, Guidelines for the Management of

Concussion In Sports (revised) (1991); Jordan, B.D.,

"Mild Head Injuries In Sports Summit," in Sports
Injuries (1994).
Not disclosed in the prior art - nor even
25 suggested in it - is a computing apparatus for

diagnosing or measuring neurological pathology. There



25 suggested in it - is a conmputing apparatus for diagnosing or neasuring
neur ol ogi cal pathol ogy. There WD 01/54559 PCT/ US01/02188 8 is a need for
such an appar/sses that is easy to use, portable, and durpob/@sowmigshat it
can be used by sports team coaches oh the field, by geriatric care nurses
in nursing hones or doing hone care, by energency roomand 5 |ong-term
care physicians in hospitals, by police and paranedics, and even by
patients thenselves on their home or hand held conmputers. SUMVARY 10 W
have invented a solution which allows for the rapid assay of the existence
or absence of, _and thg 8uantification of changes over tine, of the
synptons of probaBFESnEUF ofBEhcar paPRERSYY. that iaveasiyobcegsails using

a conputing d§¥LEe Lo play for a patient-a series 15 of cognitive function
tests, receiviRg tReSpath nfu5ablest speshoahset, canabyzisngdt beseppesponses
to forma coggitive erformance level for the patient, and formng a
concl usi on regat di NYEWhet e Syepf bakdof bnege ol ayr cal capat hetogy probabl y
exi st or are g@sent in the patient. 20 Saliently, in contrast to the prior
art, which teachesd menes cbrieingehemstcaye, cuy emvemhon esehl 8sqt he
conpari sgn oflg%njigle test results over tinme, to assess the change over
time in a patieht” S TRspoR Y shei anatieosp degree andhs Bl @ oinghange

over tinme is, An 2§jcertain ways, significantly nore informative that a
baramedics, and even by patients themselves on their

home or hand held computers.

SUMMARY

10 We have invénted a solution which allows for
the rapid assay of the existence or absence of, and the
quantification of changes over time, of the symptoms of
probable neurological pathology. Our invention entails
using a computing device to play for a patient a series

15 of cognitive functioﬁ tests, receiving the patient's
test responses, analyzing these responses to form a
cognitive performance level for the patient, and forming
a conclusion regarding whether symptoms of neurological
pathology probably exist or are absent in the patient.

20 Saliently, in contrast té the prior art, which teaches
manual, one-time testing, our invention enables the
comparison of multiple test results over time, to assess
the change over time in a patient's responses. The
patient's degree and rate of change over time is, in

25 certain ways, significantly more informative that a

static, one-time score.



static, one-time score. WO 01/54559 PCT/US01/02188 9 A version of our
invention entails doing this process at |least twice - once to establish a
"basel i naWo onregsure of the patient's normal cognitive perPOT/EOCRISS €. J.
bef ore nechani cal concussive trauma),9and again 5 at one or nore |ater
times (e.g., after trauma). This enables one to assess changes in the
patient's cognitive performance. Another version of our invention entails
doing this at least two tines after the patient may have 10 incurred
cognitive inpairnment (as by concussion, for exanple). This version is
useful for tracking recovery fron1neuro|ogical pat hol ogy (as in traunatic
brain injury, for exanpl this e tlen has no, "nor mal
basel i ne. Rather, the ggt?%n%lgn rio@%n%%§ coé%% ?v%o%%%c??bﬁlng i's

detect ed overpt)fFss af{ ., O m;]&i@glc 0&00935 pIOCHILCh L0 LS Use,

our inventi on can determ ne a patient Stops |rrp?ow ng, her ef ore

when a patienf.has & @g ?gg%tm éer%)%?%l O%g%nl glg?rfbeneflts from

np
medi cal treatnent. our~ i nven AN Yt Here has
r

been no chang om eline resu rega dI es
baseline is f(reeon%ya hkge%%gr}ggézanm?ﬁlpacﬁ%%lsﬁja\f CForm %‘st%’h 29IBtt

S
i nventi o5 ca(ria{nedrpe dpfr%'{?'e;[ ‘?{)ase one obabl %‘%)estggmgoe's nﬂ'gigave 25

Al zhei mer' i sease, 1f t e | s({ able
enables one to assess changes in the patient's cognitive

et her that

performance.
Another version of our invention entails doing

this at least two times after the patient may have

10 incurred cognitive impairment (as by concussion, for
example) . This version is useful for tracking recovery
from neurological pathology (as in traumatic brain
injury, for example). In this use, the patient has no
"normal" baseline. Rather, the patient's improvement in

15 cognitive functionirig is detected over time, after
neurologic pathology is incurred. 1In this use, our
invention can determine when a patient stops improving,
and therefore when a patient has reached maximum
recovery and no longer benefité from medical treatment.

20 Similarly, our invention can detect that there has
been no change from a given baseline result, regardless
of whether that baseline is from a healthy or an
impaired state. For instance, our invention can help
inform that someone probably does or does not have

25 Alzheimer's disease, if their baseline is stable or

unstable from year to year. Similarly, if a patient



unstable fromyear to year. Simlarly, if a patient W 01/54559
PCT/ US01/02188 10 5 with Miultiple Sclerosis has cognitive functioning
which i3avevabisss over tinme, our invention provides a usefptT/Usoudizesst or of
the patient's health and prognosis. DETAI LED DESCRI PTI ON As used herein,
the term "neurol ogi cal pathol ogy" includes neurol ogical inpairnment and
ot her kinds of cognitive inpairnent due to physical (as opposed to solely
enotional) causes. Such physical causes are diverse, and include
mechani cal traunma either 10 external (physical cranial concussion) or
internal (stroke, for exanple), biological trauma (an infection, for
exanmpl e, i nclUidithd Wehimig tSal o sAIsDBas cvarmiicalve tiaurs dredposuiest 0
environmental toxins, drug or al cohol abuse), preexisting conditions such
as attention 15 FefRig o dride, card lageentalcat ext csaivEsT enaes eahud
Al zheimer's disease. In fact, an advantage of our invention is that it is
usef ul regar HEESHPL KE s @atdentis mawldhogirchlpysatioslicgy - and
regardl ess of whether neurol ogical pathology is known to exist. 20 The
term "neurol ogi cal pathol ogy tcRETARLERDPESERIRTIQN used to connote
cognitive testing protocols to neasure cognitive functions (inmediate and
short-tetmnenory and pét tised hegegmi t itdre, theom éxamplodpgilmyalpr ovi di ng t he
patient or user with a series of
pathology" includes neurological impairment and other
kinds of cognitive impairment due to physical (as
opposed to solely emotional) causes. Such physical
causes are diverse, and include mechanical trauma either
10 external (physical cranial concussion) or internal
(stroke, for example), biological trauma (an infection,
for example, including meningitis or AIDS), chemical
trauma (exposure to environmental toxins, drug or
alcohol abuse), preexisting conditions such as attention
15 deficit disorder, and age-related senescence and
Alzheimer's disease. In fact, an advantage of our
invention is that it is useful regardless of the cause
of the neurological pathology - and regardless of
whether neurological pathology is known to exist.
20 The term "neurological pathology testing
protocols" is used to connote cognitive testing
protocols to measure cognitive functions (immediate and
short-term memory and pattern recognition, for example)
by providing the patient or user with a series of

25 sensory stimuli, and measuring the user's ability to

consciously and voluntarily respond to and remember said



25 sensory stinuli, and nmeasuring the user's ability to consciously and
voluntarily respond to and renenber said WO 01/54559 PCT/US01/02188 11
stimuli. Woonsdse9 our i nvention, one can use any of a 5 wpdepusarietsy of
cognitive function testing protocol s.11Exanpl es known in the art include
psychol ogi cal tests comrercially available from The Psychol ogi ca
Corporation, a division of Harcourt Brace Jovanovich Publishers, New York,
New York. The specific identity 10 of the protocols is not determ native;
our invention works with an extrenely wide variety of these testing
protocols. In our preferred enbodi nent, the neurol ogical pathology testing
protocol s arg i sual or auditory. 15 That is to say, they entail visually
or auditorially isplaying for the user a series of inages or sounds, and
measuring the user's %bilit to renenber and respond to these. W disclose
and di scuss the bel ow" T HE$HEUT il ettdidns ofnesormmn exanples of i sual 20
neuro%ogical.ﬁgtholqu testing protocols. Qur invention is not, however,
limtéd to “tHiésddPeEdnt i cesaning ver dtoodliorditsaitased dreltawo1@e  can
readi |y make our .invention using other visual testing protocols. One can

even make vEFSIEEsoknewn 1% itineentriton nediveg @lhRhdHRAT Al 1SaNsory
response protocols. For exanple, one can nake our invention

commercially available from The Psychological
Corporation, a division of Harcourt Brace Jovanovich
Publishers, New York, New York. The specific identity

10 of the protocols is not determinative; our invention
works with an extremely wide variety of these testing
protocols.

In our preferred embodiment, the neurological
pathology testing protocols are visual or auditory.

15 That is to say, they entail visually or auditorially
displaying for the user a series of images or sounds,
and measuring the user’s ability to remember and
respond to these. We disclose and discuss the below
the specific details of some examples of visual

20 neurological pathology testing protocols.

Our invention is not, however, limited to
these specific testing protocols disclosed below. One
can readily make our invention using other visual
testing protocols. One can even make versions of our

25 invention using othér types of sensory response

protocols. For example, one can make our invention



WO 01/ 54559 PCT/ US01/02188 12 using auditory stimuli, in place of visual
stinmuli. This may be necessary for assaying blind or visually-inpaired
users. Thweonmsssal so be preferred as advantageous to garper/vaommuss f ul |
picture of the 5 patient's audio, vidaal, and even tactile responsiveness
to cognitive testing protocols. As used herein, the term"Mnory" denotes
conputer readable nenory on tangible nedia, which is able to store the
test protocols, receive user 10 responses, store a response eval uation
protocol, and process said user responses according to said response

eval uation protocol to generate a result (or "score"). In one version of
our inventiorlsime diorory sstoieulsi Nale PiLse Of & S647 on rdware, able
to performall 15 of the required functions. The anorfﬂ%ggl hot be one

physi cal uni tThishoweydre deved iy efer rﬁgéﬁﬁ]%igy%ybmry whi ch

recei ves the patient's responses into Menory ich i1s 'physically |ocated
in an | nter nétlsepdai-6 mpiarielees 1520 phong, i ahide 41he I\@en?; ich stores the
nost up-to-date version of the neurol ogical pkgt hol ogy e%/ %lgr}lgrepdr otocol s,

and the sof t i@ntagsensotm iaeneenpl ew As & Ne$ANSE o ualyation, is in
Menory physically located in an Internet accessible conputér server. One

of the 25 adPartiagss sohudin, i MeNEION dnd tehat ¥R1GaR MRS s MSiAg an
extrenely wi de variety of physical Menory ,
to cognitive testing protocols.

As used herein, the term "Memory" denotes
computer.readable memory on tangible media, which is
éble to store the test protocols, receive user

10 responses, store a response evaluation protocol, and
process said user responses according to said response
evaluation protocol to generate a result (or "score").
In one version of our invention, the Memory is one
single piece of electronic hardware, able to perform all

15 of the required functions.

The'Memory need not be one physical unit,
hpwever. In one preferred version, the Memory which
receives the patient's responses into Memory which is
physically located in an Internet-capable wireless

20 phone, while the Memory which stores the most up-to-date
version of the neurological pathology testing protocols,
and the software to perform the complex user response
evaluation, is in Memory physically located in an
Internet accessible computer server. One of the

25 advantages of our invention is that one can make it

using an extremely wide variety of physical Memory



WO 01/ 54559 PCT/ US01/02188 13 configurations, as |ong as one provides
Menory to performeach of the required functions. As used herein, the term
"conput i vgo oEpEaY at us™ i ncl udes personal conputer m croprPCEISAR1E f or
bot h stand al one conputers and those 18onnectable to an external network or
sof tware source such as the Internet. The term al so includes any

el ectronic hardware which can execute the neurol ogical testing routine
herei n descri bed. 10 Thus, for exanple, our invention can be nade using a
personal handhel d el ectronic organi zer, such as the PALMPILOT Il (TM
PALM PILOT V (TM or PALMPILOT VII (TM, each commercially available from
Pal m Conputi RgNTiguratsansa @satangCaki baenpaovdq NQOWS CE 15 (TM

(M crosoft Corporation, Rednond, Washington), wreless aﬁglF8ation

protocol standarfoon bhue b@othe standacd 999&%?8521 a wirel ess tel ephone
with adequate nenory, a w reless communi cations déevice connectable to an

external software sourceagsusBdagetBen| NELLN - pr._a 20.dedi cated nedica
devi ce whose sole function is to execute thgé%%gn%?Peggfagting prot ocol s.

Qur inventionaPranatveh bechBdesUséPgoRat elebSLop seL, where the
tel evision i s capabl e of receiving test respo §%§Pf§%%¥°?ﬁ%cgﬁ%?ﬁ%t, via a

ittt g e s RS L A
easily an external network or software source such as the
Internet. The term also includes any electronic
hardwarerwhich can execute the neurological testing
foutine herein described.

10 Thus, for example, our invention can be made
using a personal handheld electronic organizer, such as
the PALM PILOT III (TM), PALM PILOT V (TM) or PALM PILOT
VII (TM), each commercially available from Palm
Computing, Inc., Santa Clara, California, a WINDOWS CE

15 (TM) (Microsoft Corporation, Redmond, Washington),
wireless application protocol standard or blue tooth
standard appliance, a wireless telephone with adequate
memory, a wireless communications device connectable to
an external software source (such as the Internet), or a

20 dedicated medical device whose sole function is to
execute the cognitive testing protocols. Our invention
can even be made using a television set, where the
television is capable of receiving test responses from
the subject, via a television remote-control device, for

25 example. This is one of the advantages of our invention

- it is extraordinarily flexible, and can be easily



WO 01/ 54559 PCT/ US01/02188 14 produced in an extrenely w de variety of
hardware. Qur invention thus can be nmade in various versions which are

dur abl e, wooi/sdsb®e, i nexpensive, etc..., as desired by a pCv®soki2ngd of

user. 5 As used herein, the term"Di 9pl ay" denotes apparatus to render the
testing protocol perceivable by the user. In our preferred version, the
display is the visual display screen on a portable personal conputer (or
PDA device) or on a wireless tel ephone. One can use 10 ot her vi sual

di spl ays, however, including television screens or projector-based systens
such as one finds for visual acuity testing at the optonetrist's. Further,

where one useSTRENCEAsdAI apeskitmgmpilot atdks vat-he thi S A% r oL | ne§essarily
entail the abLIitXtto di splay the 15 non-visual information. Eor %5np|e,

i f one uses solHB8"ta88i £bry test bagmpdet eaoksribhenvihe 'gpkgﬁ]ﬂjll need
to include augio speakers or the like. As used herein, the térmr R&5fFonse
| nput" denot BréﬁgﬁraPQEt@hée,theekpshsuS@r gan use Lo hggy} 20 their

. . s a g e b .
responses to the test protocol into the Menory. In our pre &f F8d Yef'si on,
t he Response $hpeit ¥5n@& okeybemrd or personal computer "mpuse." However,
one can .use the stylus froma hand held conputing device, punch pads or a

joysti ck,5 and so fort h,A%rUmfﬂldnelwmqs e 26e & e€HI 91 ydeé(ér?oeé%%e' g- -
wirel ess tel ephones, handhel d conputing devices, touch” screen drf spl ays)
and pparatus to render the testing protocol perceivable by
the user. 1In our preferred version, the display is the
yisual d;splay Screen on a portable personal computer
(or PDA device) or on a wireless telephone. One can use
10 other visual displays, however, including television
Screens or projector-based Systems such as one finds for
visual acuity testing at the optometrist's. Further,
where one uses non-visual testing protocols, the Display
will necessarily entail the ability to display the
15 non-visual information. For example, i1f one uses sound
auditory testing protocols, then the Display will need
to include audio speakers or the like.
As used herein, the term "Response Input"
denotes apparatus that the test user can use to input
20 their responses to the test protocol into the Memory.
In our preferred version, the Response Input is a
keyboard or personal computer "mouse." However, one can
use the stylus from a hand held computing device, punch
pads or a joystick, and so forth, or other types of
25 electronic devices (e.g., wireless telephones, handheld

computing devices, touch screen displays) and



WO 01/ 54559 PCT/ US01/ 02188 15 non-keyboard devi ces as appropriate. For
exanpl e, one can use a television infrared renpote-control unit, where the
Di spl ay iwoal/s4b®evi si on. The Response | nput can be anyt hhpagusaleigso
comuni cate the user's responses to tiRe 5 Menory. As used herein, the term
"user response analysis software"” is software capable of analyzing the
user's responses to the neurol ogical pathology testing protocols, to
assess whet her synptons of neurol ogical 10 pathology likely exist or are
absent in the user, based on the user's responses to the neurol ogi cal

pat hol ogy testing protocols. The user response anal ysis software includes
tangi ble nedia to

a conput er reacabkeyloas bd SEEWLELE €5 9N P&f@g{» readabl e,
store both patient's 15 responses, ana t he s?%%?'sti cat %’ﬁ%f?@/%‘i’s PE®t ocol s
statistical

that use thecpatisnta stsBSPONSES ASE VAL i nputs.. Such
anal ysis allows the nost information to %‘gb}%ﬁ%?n%%nw% the'se Yi_ponses.

Used appropritatelYispley isd af isdioalsanal ysi %QSI es t user to draw nore
20 sensitive, sophisticated concl u_sisolns frorﬁ% he soer}seshlerf%étpcﬁ?srést?e
Statistical avattysirgy capgabidd tabmhad QL Bgfor een conbined in a single
systemwi th cognitive-function data (1 eseponsee)uesgea Heri T Caifahiiq thhe we

di scl osed i n derwmidy.bel ow our preferred version of 25 user response anal ysis

software. The term "CQutput" denotes a device capabl e of
As used herein, the term "user response

analysis software" is softQare capable of analyzing the
user's responses to the neurological pathology testing
protocols, to assess whether symptoms of neurological

10 pathology likely exist or are absent in the user, based
on the user's responses to the neurological pathology
testing protocols. The user response analysis software
includes a computer readable data structure on computer
readable, tangible media to store both patient's

15 responses, and the statistical analysis protocols that
use the patient's responses as variable inputs. Such
statistical analysis allows the most information to be
obtained from these responses. Used appropriately, the
statistical analysis enables the user to draw more

20 sensitive, sophisticated conclusions from the user's
responses. Statistical analysis capability had not
before been combined in a single system with
cognitive-function data (response) gathering capability.
We disclose in detail below ouf preferred version of

25 user response analysis .software.

The term "Output" denotes a device capable of



WO 01/ 54559 PCT/ US01/ 02188 16 outputting the results of the user response
anal ysis software conputation. In our preferred enbodi nent, the CQutput

i ncl udes wowi/sgssponents: (a) a computer display screen, POBRUS@NRISCreen
used as the "Display!” to display 5 tihe tests to the patient; and (b) a
communi cations device to comunicate the user's test results fromthe
user response analysis software to a Menory for storage and |ater
retrieval. Alternatively, one may use a printer, a nodem (including a

Wi rel ess comrmuni cation 10 device), a disk drive, or any other conbi nation
of hardware appropriate for the given version of our invention. For
exanpl e, mﬁtﬂungFFﬁﬂgu§ée,rehelﬁbtpmtth@aﬁsbe'ﬁﬁséBﬁE% EHQ%E?%S . The term
"conmuni cati on _networ k" includes 15 conmuni cati on networks open (such

as a ground- FPhEWare| epmpneataonadi on eﬁrapbéﬁaggaateﬁgggykghgn pgtwork or
the Internet) and closed (such as an intranet or a. restricted’ accéss | ocal

area net wor KYUtRibr P64heas Pae hobogyndesti ngalr gt 86Rb 2P apS%Pg best node
we currently know of to practice our invention, one uses neur oéical

pat hol ogy t¥StFRR pkBeosane suckemsusbe 46! Lowi mg; 9pesy " THESS: ific
protoco%s ar rotected by copyright, 02000 Head Nfﬁde? |n§.§%%%95§)2000

Xcape, Pnc. 2% At ste athorpatidme; tasdi ng) ps otowehSi &5t ; fLeceded by
di spl ayi ng an et hical statenent on the
€vice to communicate the user's test results from the
user response analysis software to a Memory for storage
and later retrieval. Alternatively, one may use a
printer, a modem (including a wireless communication
10 device), a disk drive, or any other combination of
hardware appropriate for the given vefsion of our
invention. For example, with a blind user, the Output
may be an audio speaker.
The term "communication network" includes
15 communication networks both open (such as a ground-line
telephone, a radio, or a broadcast television network or
the Internet) and closed (such as an intranet or a

restricted access local area network).

Neurological Pathology Testing Protocols

20 In the best mode we currently know of to
practice our invention, one uses neurological pathology
testing protocols such as the following ones. These
specific protocols are protected by copyright, ©2000
Head Minder Inc. and ©2000 Xcape, Inc.

25 Administration of the testing protocols is

preceded by displaying an ethical statement on the



WO 01/ 54559 PCT/ US01/02188 17 privacy of the test results and a | egal
disclainmer. The testing protocols begin only after the user's identity 1is
verifiedvyogs4sest admi ni strator, or by the user enterinpcausadrisuch as
their social security nunber and 5 ai13ecret password. Before conmencing the
testing protocols, the user is inforned that they should not take the
tests if the user has recently used al cohol or other drugs capabl e of
affecting cognitive ability. Adm nistration of the testing protocols is

al so 10 preceded by gathering certain general information on the user.
This information can be useful or necessary to best admnister the tests

and interpretptineadesdr desuWdse Jég@lt%egaﬁ{@lail@%dl%ioéeﬁ[é ¢l udes, the

patient's ‘Nanme, the e-nmail and street addresses a ephone n ers

for the pati efdstithe IR S bRWMS I G AP & e 11agal, hasol t%entaintda%t Be
e

patient's legal guardian (if applicable), so that any of theSe c

contacted quiiaklwerilT i eErgancst ddhiQls¥ RS ed . the
apparatus has a communi cations device 20 such as wrel'ess tel ephone

capabi |l ity OlerioriteMma cIdd |AdY a v Hyigf &odi®il nelyds ’}hﬁrﬁ#eé nf,0f mati on
In

for the patient's health insurance provider, so that te ormation and

o1 b B snent R B0 BRI h g T erven 0
are, in our @&@&%&b@@,e%%%dﬁ@ﬁg1i§”¥ﬁ¥6¥$édnﬁﬁ§€“%hey should not
take the tests if the user has recently used alcohol or
cher drugs capable of affecting cognitive ability.
Administration of the tésting protocols is also

10 preceded by gathering certain general information on the
-user. This information can be useful or necessary to
best administer the tests and interpret the test
results. This general information includes
the patient's Name, the e-mail and street addresses and

15 telephone numbers for the patient, the patient's
physician, the local hospital, and the patient's legal
guardian (if applicable), so that any of these can be
contacted quickly in an emergency. In our preferred
embodiment, the apparatus has a communications device

20 such as wireless telephone capability of a modem.
Similarly, we prefer to include contact information for
the patient's health insurance provider, so that test
information and results can be directly communicated to
the insurer without intervening manual data

25 transcription. The patient's date of birth and school

grade are, in our preferred embodiment, entered into the



WO 01/ 54559 PCT/ US01/ 02188 18 software and used to determ ne which version
of certain testing protocols to admnister (we prefer to provide certain
testing pwovosssss in several different versions, each vepeT/wsoiigsabl e for
a certain age group). 5 The Test Datda8can be entered automatically by the
conputing device if it has a timer/clock function. The patient's gender,
sports played, dom nant hand (right, left, anbidextrous), and known pri or
hi story of type and date of prior seizures, concussions, reading 10
problenms s eci=T dt' 1 p e 15 uca on c asses, native |anguage, etc...

all can be used to adjust or interpret the testing protocol results. A

chart of pupis$oBtw®se Cad besed NED |l atient (or_ soneone
else) to quantify the pati eent' S pupl rri%%(%}?&}ﬁg%%’el?%sﬁn@e’b?%lt’bcol is

supervi sed bytesoimpnsrsthesid han 14e i ent refer_to include an
el ectronic "signature" to be enter e%ﬁlbrgf%%eglnt (ews?meplgeu%eerr VIRV &reate a
medi cal T ecorak s hentd satidigr - SLPer Y| e 185}, 20 Vi prefer that
the testing protocols therg;]gpl ves be arransae IE)A;!L oérldéree%er%% ‘f)‘?ﬁpsﬁr?st'he very
begi nni ng t hasecl asd:Ss iMstsdndiwad | 46 of .c,tdelrl;c/car%Stagseev { Kup NEUT ol ogi ¢

injury. This enables the software to rapi
5 The Test Date can be entered automatically by
the computing device if it has a timer/clock function.
The patient's gender, sports played, dominant hand
(right, left, ambidextrous), and known prior history of
type and date of prior selzures, concussions, reading

10 problems, special education classes, native language,
etc..., all can be used to adjust or interpret the
testing protocol results. A chart of pupil sizes can be
included, to allow the patient (or someone else) to
quantify the patient's pupil size(s).

15 If the testing protocol is supervised by
someone other than the patient, we prefer to include an
electronic "signature" to be entered by the test
supervisor, to create a medical record authenticating
who supervised the test.

20. We prefer that the testing protocols
themselves be arranged or ordered to put at the very
beginning those tests most indicative of the most severe
neurologic injury. This enables the software to rapidly
triage patients and indicate, for severely impaired

25 patients, that medical intervention may be required

immediately, without forcing the patient to complete



triage patients and indicate, for severely inpaired 25 patients, that

nmedi cal intervention nay be required inmmediately, wthout forcing the

pati ent twooospbete WO 01/ 54559 PCT/ US01/ 02188 19 each andr@serozissne of
the testing protocols. Simlarly, wa9prefer to order the testing protocols
so that patients with superior cognitive function can, if desired, take a
| onger battery of assays, and obtain a 5 statistically nore accurate and
preci se nmeasure of cognitive function. At the beginning of the testing
protocols, the wuser is shown the keyboard |ayout, and shown which keys

are needed for respondi ng. For each testing protocol, 10 Screen

I nstructions & dRpleyeEy opne hef Dilspl yst Bmgl ptdeodsEs . MuSing BSPOHA
appropriately before the protocol begins. Each cognitive function testing
protocol coMfft iReafer sy iesdef tHid mest showrdtoddes userthd®o 15 which the
user must respond. Wiile it is possible to nake testing protocols which
use words, WIS afitthesupmniem cagnisel pr ofwoot somhdah, are based on

i mges, not words. This mninzes the data bias based on | ess than

perfect |iterdfSiraski fgke monrmtdase Hatrtrrmge ff arsdadhes 2t sib g rprot ocol s,
and the |ike. Exanples of cognitive function testing protocols include the
fol l owi ny vi skAtisdsitGadd v prsteoenia@irate and precise measure of

cognitive function.

At the beginning of the testing protocols, the
user is shown the keyboard layout, and shown which keys
are needed for responding. For each testing protocol,

10 Screen Instructions are displayed on the Display, and
the user must respond appropriately before the protocol
begins.

Each cognitive function testing protocol
comprises a series of stimuli shown to the user, to

15 which the user must respond. While it is possible to
make testing protocols which use words, we prefer at the
moment to use protocols which are based on images, not
words. This minimizes the data bias based on less than
perfect literacy, using a nonnative language for the

20 testing protocols, and the like.

Examples of cognitive function testing
protocols include the following visual testing
protocols:

* Tracking Part I;
25 * Tracking Part II

* Incidental Learning Part I;



Tracking Part 1; 25 Tracking Part Il Incidental Learning Part 1|; WO
01/ 54559 PCT/US01/02188 20 Incidental Learning Part 11; Mat chi ng;
Response v oestsson Part | Response Direction Part 11; PET/URBEHRISSSe

I nhibition; Menory Cabi net Learning;20 Menory Cabi net Del ayed Recal | ;
Scanni ng Speed and Accuracy; Reaction Tine; 10 Cued Reaction Tine;

Vi sual Menory Part 1; Nunmber Sequencing; Visual Menory Part I1l; and
Nunber Recall. 15 These protocols are exanples. Qur preferred enbodi nent
uses many different specific test protocols. This nmakes it less likely
that a user will nenorize a specific test protocol and the perceived
"correct" respoAsesdeotiatl. Iernawgneeetf akly describe each these exanpl es
20 of testing protocols. Tracking Part | Testing Protocol At the beginning
of this testingMprehesgl;, the Display displays the follow ng Screen

I nstructions:

* Response Direction Part I;
i Response Direction Part II;

h) * Response Inhibition;

* Memory Cabinet Learning;
* Memory Cabinet Delayed Recall;
. Scanning Speed and Accuracy;
d .Reaction Time;
10 * Cued Reaction Time;
* Visual Memory Part I;
* Number Sequencing;
* Visual Memory Part II; and
* Number Recall.

15 These protocols are examples. Our preferred embodiment
uses many different specific test protocols. This makes
it less likely that a user will memorize a specific test
protocol and the perceived "correct"” responses to it.

We now more fully describe each these examples

20 of testing protocols.

Tracking Part I Testing Protocol

At the beginning of this testing protocol, the

Display displays the following Screen Instructions:

You are about to see a grid with 9 spaces,



You are about to see a grid with 9 spaces, WO 01/54559 PCT/USO1/02188 21
just like a tic-tac-toe board; A ball wll appear in one of the nine
spaces. Avoonessy |ater, the ball will disappear. T he-babP¢Tasblo21¢shen
reappear. If the ball appears in a 52different space, then do nothing. If

the ball reappears in the sane space as the imredi ately preceding tine,
then press the SPACE BAR Press the SPACE BAR when you are ready to
begin. is 10 The ball is displayed in a square for 1,500 mlliseconds,

foll owed by 500 mlliseconds of all blank squares. If the ball appears in
the same square two 15 tinmes in a row, the patient should press the space
bar. The patient J4putlsi kehei rt respponsese itard he Respidnsei 11 nput, and t hus
into the Menory, for further processing by the patient response analysis
sof tware. W pref etPPedie trestieng privteoculnd sprasent appmedimtely thirty
20 stinmuli over about one mnute. WO 01/54559 PCT/US01/02188 22 Tracking
Part |1 Testing Pricttogol thte tded lbegilinidigafpddy s tmss ig:g protiocol , the
Di splay displays the follow ng Screen Instructions:

then reappear. If the ball appears 1in a

S different space, then do nothing. If the ball
reappears in the same space as the immediately
preceding time, then press the SPACE BAR.

Press the SPACE BAR when you are ready to

begin.

10
The ball is displayed in a square for 1,500
milliseconds, followed by 500 milliseconds of all blank
squares. If the ball appears in the same square two

15 times in a row, the patient should press the space bar.

The patient inputs their responses into the Response
Input, and thus into the Memory, for further processing
by the patient response analysis software. We prefer
the testing protocol to present approximately thirty

20 stimuli over about one minute.



You are about to see the sane grid as before. This 5 tine, press the SPACE
BAR i f the ball appears not in the space i medi ately precedi ng, but the
space befwoe1/s4skat one. The ball is displayed in the squareTAse1/a21$00
mlliseconds, followed by 500 mlliseeonds of blank 10 squares. If the bal
appears in the sanme square as the tinme before the previous tinme, the user
shoul d press the space bar. The patient inputs their responses into the
Response Input, and thus into the Menory, for further processing by the
patient response analysis software. 15 We prefer to display about sixty
stimuli over about two mnutes. This test nmay be nodified for patients

wi th high cognitTveckingt Pamitng It Ceseqiuiqr @ratbesponse for the third
precedi ng position, rather than the second or the immediately preceding
one. 20 Incidental LeaRhni agePBeyihnAhgt BE REANRERY 0l bRosoLEStT 7Y,
protocol, the D splay displays the follow ng Screen I'nstructions: §oon you

will see a sBibpdagf dpspluyestBpPEaL loMinkhecsebaeinsYHEAGY B, YOU see a
picture of 25 a plant (such as a fruit, tree or vegetable), press the

space bar. |If youw see afphod We fe WD OSSP RCH U 02188 71235 anyt hi ng

el se, then do nqthing. Try to be fast w thout maki ng m stakes. You are
being i med ortiewy frasissyaihd eHEE.BAY 655 € ball appears not in

the space immediately preceding, but the space before
that one. |
The ball'is displayed in the square for 1,500
milliseconds, followed by 500 milliseconds of blank

10 squares. If the ball appears in the same square as the
time before the previous time, the user should press the
space bar. The patient inputs their responses into the
Response Input, and thus into the Membry, for further
processing by the patient response analysis software.

15 We prefer to display about sixty stimuli over about two
minutes. This test may be modified for patients with
high cognitive functioning to require a response for the
third preceding position, rather than the second or the
immediately preceding one.

20 Incidental Learning Part I

At the beginning of this testing protocol, the
Display displays the following Screen Instructions:
Soon you will see a series of pictures appear

on the screen. Whenever you see a picture of

[
w

a plant (such as a fruit, tree or vegetable),

press the space bar. If you see a picture of



space bar when you are ready to begin. 5 The Display then displays pictures
of plants, animals, and everyday objects. Each picture is displayed for 2
seconds, wobi/sisedd by 1 seconds of blank screen. The patipat/usey2iss t heir
responses into the Response Input, aad thus into the Menory, for further
processing by the 10 patient res ol n 15 p se and ysis software. W
prefer to display about forty stinuli (about ten plants, 15 animls and
15 inani mate objects) over about two mnutes. Incidental Learning Part 11
At the beginning of this testing protocol, the Display displays the
foll ow ng Screen Instructions: Soon, you will see a series of pictures.

Sone are fromthe sayitédngoelsaw ahkewds RYtesnado, T Ahideg0me are new.
When you see a picture 20 that you recognize froma féw noments ago, press

the space bar. |f yestseeéthopitctakeéngt haktyedshave ot seen hefore, then do
nothing. Try to be fast w thout making m stakes. You are béing tinmed on

how fast you 25 atémePresshbhefapacgobare¥peaqyoupaigs ¢ady to begin. WO
01/ 54559 PCT/ USO1/ 02188
Space bar when you are ready to‘begin.
5 The Display then displays picturéé of plants, animals,
and everyday objects. FEach picture is displayed for 2
seconds, followed by 1 seconds of blank screen. The
patient ;nputs'their responses into the Response Input,
and thus into the Mémory, for further processing by the
10 patient response analysis software. We prefer to
display about forty stimuli (about ten plants, 15
animals and 15 inanimate objects) over about two

minutes.

Incidental Learning Part II

15 At the beginning of this testing protocol, the
Display displays the following Screen Instructions: |

Soon, you will see a series of pictures. Some
are from the series you saw a few minutes ago,
while some are new. When you see a picture

20 that you recognize from a few moments ago,
press the space bar. If you see a picture
that you have not seen before, then do
nothing. Try to be fast without makiﬁg

mistakes. You are being timed on how fast you

(S
w

are. Press the space bar when you are ready

to begin.



24 The Display then displays pictures of plants, animals and everyday
obj ects. About twenty inmages fromthe Incidental Learning Part | are
repeat edweanksspd cture i s displayed for 2.0 seconds, folPomesoinziss. O
second of 5 blank screen. The patient4inputs their responses into the
Response | nput,
patient response analysis software. In our preferred enbodi nent, separate
10 statistics for animate and i nani nate picture responses are collected

and conpared. W prefer about forty stinmuli over about two mi nutes. W

prefer to give,
i ntervening tas

and thus into the Menory, for further processing by the

hth's est after Incidental Learning Part | and anot her,
K. "1SPRAYCHSE A sPiavsegilotiumgsob ft bilartest iang manat ocol

the Display gképla s the follow ng Screen Instructions: You are about to

see, for ten SecondSrYfay okdeshisng phrrs theshapémakaisd favk ithea grid. 20

Eﬁﬁidggﬁggi ns. The shapes will then be hidden under snal
] e

Study the sha
squares. Once
square. The s
nouse to 25 ¢

e

€grBlRPdBant dsérgoueprelisd.t oEakhclsienurany
.hi dden beneath the square will appear. Then, use your
Lok 2Keds§aar & - Phaecgndst hEnklowedr byt heo sBE6hiNgrshape.

I'f you dg notbiégg t he WO 01/54559 PCT/ US01/ 02188

SCreen. The patient inputs their responses into

the Response Input, and thus into the Memory, for

further processing by the patient response analysis

software.

In our preferred embodiment, separate

10 statistics for animate and inanimate picture responses

are collected and compared. We prefer about forty

stimuli over about two minutes. We prefer to give this

test after Incidental Learning Part I and another,

intervening task.

15

Matching

At the beginning of this testing protocol, the

Display displays the following Screen Instructions:

20

25

You are about to see, for ten seconds, ten
matching pairs of shapes laid out in a grid.
Study the shapes' locations. The shapes will
then be hidden under small sSquares. Once the
shapes are hidden, use your mouse to click on
any square. The shape hidden beneath the
square will appear. Then, use your mouse to
click on the square that you think covers the

matching shape. If you do not find the



25 mat chi ng shape, then both shapes will be covered again. Repeat the
process until you find all the matching pairs. Try to nake all the

mat ches iwoass4s6w tries as possible. You 5 will not be tipedusiress t he
space bar when you are ready to begi2zd. The user nust find ten matching
pairs of shapes. Al pairs are initially displayed for ten seconds, and
then covered. In the exanple above, the D splay displays one 10 shapes.
The user nust then try to find the location of the other. If the user is
correct, both shapes in the pair stay uncovered. O herw se, both will be
covered up again. The test continues until all matches are nmade or until
the user attenptsrfadithy nguetsee, Tthemnebos hneHdp®s 111 Wt . The patient
inputs their responses into the Response Input, and thus into the Menory,
for further procepyiem@dbpgbha.paab@@htr@&@o?ﬁ@c@@%l ylsflitqlsg,fohware.
Response Direction Part | At the beginning of this testing protocol, the
20 Di spl ay di spl ayénchelfloithewnagcBthgepalirst.r ugtiy0ns: naRa0R,) 1you will see
nunbers appear briefly on the screen. Place your left index finger on the
1 key and your righe madekebi ngensofieiher@eskay. pWaenaryau segut he number
"1" displayed on 25 your screen, press nunber 1 on your keyboard. Wen you
see thenunber "Owidilspbaybd ommgaur W03/ B4558pREE/ WSP1(,02488

you are ready to begin.
The user must find ten matching pairs of shapes. All
pairs arg initially displayed for ten seconds, and then
covered. In the example above, the Display displays one
10 shapes. The user must then try to find the location of
the other. If the user is correct, both shapes in the
pair stay uncovered. Otherwise, both will be covered up
again. The test continues until all matches are made or
until the user attempts forty guesses. There is no time
15 limit. The patient inputs their responses into the
~Response Input, and thus into the Memory, for further
processing by the patient response analysis software.

Response Direction Part I

At the beginning of this testing protocol, the
20 Display displays the following Screen Instructions:
Soon, you will see numbers appear briefly on
the screen. Place your left index finger on
the 1 key and your right index finger on the 0
key. When you see the number "1" displayed on
25 your screen, press number 1 on your keyboard.

When you see the number "O0" displayed on your



26 screen, press nunber 0 on your keyboard. If you see any other nunber,
do nothing. Try to be fast w thout making m stakes. You are being tinmed on
how f ast woul/ssspond. Press 5 the spacebar when you are rpabyStio2iossgi n.

The Display then displays a nunber fas about 0.5 seconds, followed by 1.5
seconds of blank screen. Responses can occur anytinme before the next digit
is displayed. The patient inputs their responses into the 10 Response

| nput, and thus into the Menory, for further 15 processing by the patient
response anal ysis software. W prefer displaying about sixty stinmuli over

about two mnutes. Response Direction Part Il At the beginning of this
testing protocol, Sttheendi ppleay diusplay® the vibeld qwiyhgaer.een ¢l nstructions:
Soon, you will see nunbers appear briefly on the screen. Place your |eft

index finger on tle& Fekepngndtieur numpbtr,i adexothiggr. onrihe,0 20 key. Do
the inverse of what you did on the last test. That is, whén you see the
nunber "1" displ &gedastt youhostr maRingr esstaueker Qouoaryour keyboard.
When you see the nunber "0" displayed on your screen, press nunber 1 on 25
your keyboard. |fbgéngséémadyont hew fugheyou despehhi.ngprfky to be fast

wi t hout maki ng
5 the spacebar when you are ready to begin.

The Display then displays a number for about 0.5
seconds, followed by 1.5 seconds of blank screen.
Responses can occur anytime before the next digit is
displayed. The patient inputs their responses into the

10 Response Input, and thus into the Memory, for further
processing by the patient response analysis software.
We prefer displaying about sixty stimuli over about two

minutes.

Response Direction Part II

15 At the beginning of this testing protocol, the
Display displays the following Screen Instructions:

Soon, you will see numbers appear briefly on
the screen. Place your left index finger on
the 1 key and your right index finger on the 0

20 key. Do the inverse of what you did on the
last test. That is, when you see the number
"1" displayed on your screen, press number 0O
on your keyboard. When you see the number "O0O"
displayed on your screen, press number 1 on

25 your keyboard. If you see any other number,

do nothing. Try to be fast without making



WO 01/ 54559 PCT/ US01/ 02188 27 m stakes. You are being tinmed on how fast
you respond. Press the spacebar when you are ready to begin. The D spl ay
t hen di spvayssasnunber for about 0.5 5 seconds, foll owedroyutoi@2sssconds of
bl ank screen. Responses can occur angtine before the next digit is

di spl ayed. The patient inputs their responses into the Response |Input, and
thus into the Menory, for further processing by the patient response

anal ysis software. 10 W prefer displaying about sixty stinmuli over about
two mnutes. Response Inhibition At the beginning of this testing
protocol, the D %@Igy displgys the follow ng Screen Instructions: 15
Shortly, you will "8&&aKeSeri dQWRLS LdPgs tiMpress tioe psde voar every tine
you see a picture except if it is of an animal. Press the spacebar as
fast as you can. YSGPEME: bditf§ St ithed SPREFERBe I opr #98 Elfe space bar 20
every tinme you see a picture except if it is an animal. Press the space
bar when you are rﬁégéy obﬁgépn. The Display then displays pictures of

obj ect s, plag%s,D.ang aniggls._Each picture is displayed for 2.0 seconds,
25 fol | owed by©1°°8e@dndder BiSRARYScPe BRI LTRe Tpat PERULI Apdts their

respons into the Re se Input, and thus
P &S secon%s, %%RQOwed y 1.5 seconds of blank screen.

Responses can occur anytime before the next digit is
displayed. The patient inputs their responses into the
Response Input, and thus into the Memory, for further
processiﬁg by the patient response analysis software.

10 We prefer displaying about sixty stimuli over about two
minutes.

Response Inhibition

At the beginning of this testing protocol, the
Display displays the following Screen Instructions:
15 Shortly, you will see a series of pictures.
Press the space bar every time you see a
picture except if it is of an animal. Press
the spacebar as fast as you can. You are
being timed. Remember, press the space bar
20 every time you see a picture except if it is
an animal. Press the space bar when you are
ready to begin.
The Display then displays pictures of objects, plants,
and animals. Each picture is displayed for 2.0 seconds,
25 followed by 1.0 seconds of blank screen. The patient

inputs their responses into the Response Input, and thus



WO 01/ 54559 PCT/ US01/02188 28 into the Menory, for further processing by
the patient response analysis software. W prefer to use about sixty five
stimuli oveoussseut 3.3 mnutes. Menory Cabi net Learni ng 5pé&t/uséwen2iossgi nni ng
of this testing protocol, the D splag displays the follow ng Screen
Instructions: In a nonent, you will see a cabinet with nine comon objects
pl aced on different shelves. You wll have twenty seconds to nenori ze
where 10 each object is stored. Study hard. Doors wll then close to cover
the objects and you wll be asked to find them one at a tinme. You can do

this by eithefn{A | th nunber key (1-9) on your keyboard that is
the 15 sane asnthet}gé)g?&hvé:%’e §%{J #‘fﬁ T HeF OB eTING LY hi ekl arg t icrn i B)

poi nting and &dd.ski conputer's nouse on the door where you think
the object is hi%éc}{eér}? %/r?ﬂy%sulsrm%egté’a}ﬁ%‘t akle PRHAT the tsstaheut renind you

where the obj$cts 20 . that you can find it later. You will be asked
to find each obj e%t la\%t o%é;]lrmc;]fl f%’l.ﬁr s .3 P &l utRs space bar when you

are ready to beggﬁﬁméﬁgcgﬁ%ﬂmggzt nmenorize the |ocations of nine conmon 25
obj ects. In one versron, toys as the objects. The
| ocations are rand0n1yPQ?Q%&@%%%iE%En%a%Q this testing protocol, the
Display displays the following Screen Instructions:
In a moment, you will see a cabinet with nine
common objects placed on different shelves.
You will have twenty seconds to memorize where
10 each object is stored. Study hard. Doors
will then close to cover the objects and you
will be asked to find them, one at a time.
You can do this by either (A) pressing the
number key (1-9) on your keyboard that is the
15 Same as the door where you think the object is
hidden, or (B) pointing and clicking your
computer's mouse on the door where you think
the object is hidden. If you make a mistaké,
then the test will remind you where the object
20 is, so that you can find it later. You will
be asked to find each object a total of four
times. Press the space bar when you are ready
to begin.
The user must memorize the locations of nine common

25 objects. 1In one version, we prefer to use toys as the

objects. The locations are randomly generated for each



WO 01/ 54559 PCT/ US01/02188 29 user, to mnimze users being able to
"menorize" the |ocations. The user is queried about the | ocations one at
atine. Weopsdssent inputs their responses into the Resppop®séimputs, and.
thus into the Menory, for further 5 ppocessing by the patient response
anal ysis software. After one round (9 queries), there is a second
10-second display, and then the process repeats. This continues until the
user has been asked for a |l ocation of each object four tines. |If the user
guesses incorrectly, 10 then the correct location is briefly showm. If he
15 guesses cqfsreerctl‘%/d t.he Display displays "correct."” Statistics are
col lected for each Todhd 'Mifst &S hPeiigrabliaritte "wemmmyi &dbites Del ayed
Recal | At thqlgg Gpning %j this testing protocol, the Display displays the
fol | owi ng Screen 1t uctilndiSeA A FreFEmcs aguit de Sawat icabi refe Wit h
nine objects plaged on ﬂjffer ent. shelves. In a nonent, you will be asked
to find those items 20 ondCaPatisfe InRudts |Ghied ry e sgioth siesf dmeco Ehies ti e,
you Wil |l notR%%%obhe g%%e%ts first, and you will not be told if you are
right or wong. PréessPhE sgacebirswiars oy sieaMemoeady foro foegier 25 Ther e
is no inti abrgi spl ay OL objnect S. .The user nust

CEeSSing Dy the patient response analysis software.

After one round (9 queries), there is a second 10-second
display, and then the process repeats. This continues
until the user has been asked for a location of each
object féur times. If the user guesses incorrectly,

10 then the correct location is briefly shown. If he
guesses correctly, the Display displays "correct."

Statistics are collected for each round. There is no

time limit.

Memory Cabinet Delaved Recall

15 At the beginning of this testing protocol, the

Display displays the following Screen Instructions:

A few moments ago, you saw a cabinet with nine
objects placed on different shelves. 1In a
moment, you will be asked to find those items

20 one at a time, just like you did before. This
time, you will not see the objects first, and
you will not be told if you are right or
wrong. Press the spacebar when you are ready
to begin.

25 There is no initial display of objects. The user must

recall their locations from Memory Cabinet Learning.



recall their locations from Menory Cabi net Learning. WO 01/ 54559

PCT/ US01/ 02188 30 The patient inputs their responses into the Response

| nput, amdovhsusse nto the Menory, for further processing bgrube/pats ent
response anal ysis software. There is3oonly one round of queries, and no

f eedback about the 5 correctness of a response. This test nust be given
after Menory Cabinet Learning, and preferably after another intervening
task. Scanni ng Speed and Accuracy At the beginning of this testing
protocol, the 10 Display displays the follow ng Screen Instructions: Now,

| ook at the samplpeashepesiehew. tHbe, shapsssaL eiﬂ@ot%’\ﬁ’?gxéggﬁém” both t he

shapes on the left hand side of the Iine are also 0On €hand si de

of the line, puess, toed lohspacerdbarn N odld the, s s.are not BOTH on
the right hand side, then press the spaceoxta'r P%/\V%%ipg%ﬂ MYt Bne

chance for edoh thempat Remerbespon s €55, f s_and JWCE for no.
Wrk as fast as you can V\,ithoutp maki ng 20 any %%%/‘g CLY rrées’%e the space bar

when you arenleadynd ardegi o Thes 0 S| ' ays t.0 the patient two

groupi ngs of synbols, one on the Ieft’ g%her}gt? %1%&!6 slfolaakii)%%dt}gene

groupi ngSon tdeerrdagitessd der of rtéh%_dgs%o.l aypp il d kteeéé]inﬁistz%ez gpive%[ s? AO
after Memory Cabinet Learning, and preferably after

another intervening task.

Scanning Speed and Accuracy

At the beginning of this testing protocol, the

10 Display displays the following Screen Instructions:
Now, look at the sample shapes below. The

shapes are in two groups. If both the shapes
on the left hand side of the line are also on
the right hand side of the line, press the
15 space bar ONCE. If the shapes are not BOTH on
the right hand side, then press the space bar
TWICE. You only get one chance for each item.
Remember - press ONCE for yes and TWICE for
no. Work as fast as you can without making
20 any mistakes. Press the space bar when you
are ready to begin.
The Display then displays to the patient two groupings
of symbols, one on the left side of the Display and one

grouping on the right side of the Display, like this:

~ o

25 ¢ A S9s°?28 ;AR



WD 01/ 54559 PCT/ US01/ 02188 31 approximately thirty groupings of synbols
appears separately. The patient inputs their responses into the Response
| nput, amdovhsusse nto the Menory, for further processing bgrube/qpass ent
response analysis 5 software. W pref3er to fix the tine required at ninety
seconds. An alternate version of this testing protocol is to ask the
patient to hit the nunber "1" key if one target shape is present on the
right side of the 10 Display. and the nunber "2" key if both target shapes
are present there. Reaction Tinme At the beginning of this testing protocol,
the D splay “hsplaystriweosohd o g HSof # i I 0SS ook at the
sanple white circle below Each tine fﬁﬁ?gggﬁsggggfﬁg:Vﬁﬁggk%ircle, press
the space bar?PPeR%ps a@rbdretpiick VEH@HL MBd Nthgli & akes;, RIass  Lhe space
bar when you are ready. The Display then displays a series of-pi ¢ttt es to
the 20 patiéftto dinqespaatde ofoult," argeiiud MBEe (HH: MiS . Xaffzgqu e a
white circle) for every several non-target images (in this eXanple,
nonwhi te cir duedhegi PFlospsc i nthd ypatiee pla Hikpi S ddpis %%%qg/%q% into the
Response_|nput, and thus into the Menory, for further 25 procéssing by the
pati ent 5resp§ﬁ§éwéir3fﬁl-ysw~7§ poktfear eo flik el RhHiefenlem i\ nniin@,t he
Reaction Tine teséing

seconds.

An alternate vefsion of this testing protocol
is to ask the patient to hit the number "1" key if one
target shape is present on the right side of the

10 Display. and the number "2w key if both target shapes

are present there.

Reaction Time

At the beginning of this testing protocol, the

Display displays the following Screen Instructions:
15 Look at the sample white circle below. Each time

that you see the white circle, press the space bar.
Try and be quick without making mistakes. Press
the space bar when you are ready.
The Display then displays a series of .pictures to the
20 patient, using a ratio of 1 "target" image (in this
example, a white circle) for every several non-target
images (in this example, nonwhite circles) displayed.
The patient inputs their responses into the
Response Input, and thus into the Memory, for further
25 processing by the patient response analysis software.

In our preferred version, in the Reaction Time testing



WO 01/ 54559 PCT/ US01/ 02188 32 protocol, the visual stinmulus duration is
1.5 seconds, followed by 0.5 seconds of blank screen. The patient's
response wani/s4389 ef ore occur any tine within the 1.5 secpabusei/omussus, but
is not allowed thereafter. 5 For the3personal conputer versions of our
inventions (in contrast to, for exanple, the PALM PILOT (TM based
versions), we prefer using certain software operating systens nost able to
accomobdate the rapid response tine limts of this testing protocol.
Personal 10 conputer tinmers operate independently of the m croprocessor

A ect timer DSpesd - tonsver Tt 1CreR Do uiT s TySt e WRREIRA T or ont

affect tinmer speed. However nt” opera

rates of updatd by by "®rs Jhus, 15 3.11 ( W NDOWS 95 (T™M
and W NDOWS 98 (TM (ea%hr@ Tonner c(%sgl v ﬂ;ival Ea%‘f £ om#\qﬁl\%rﬁ?stdfecn

Redmond,  \VastddpHrdD (e Hd /B 4 d %@‘%ﬁf"éﬁne Wd‘gthtllfbmre%‘r?gﬁy%second

resulting in a nmaxi mumresol ution of i secon esting

protocol s, thiecoMd Istidinave g sig r;): Jd Caﬁﬂtoxﬁrg)aq efeﬁ d Reactl on Time At

t he beginning of this testing protoco Tays the fol | owi ng
Screen I;structions: Ry b Ny, V\/nenthe white circle is 25
SIS %%%?%l %romg) B VS L9 Es £ R¥Tspace bar i f

di spl ayed after a black square’is
the white cinfghRntSons (in contrast to, for example, the PALM PILOT
(TM) based versions), we prefer usinglcertain software
operating systems most able to accommodate the rapid
response time limits of this testing protocol. Personal
10 computer timers operate independently of the
microprocessor speed. Thus, using a 266 MHz
microprocéssor, or a 450 MHz one, does not affect timer
speed. However, different operating systems have
different rates of updating the timer. Thus, on WINDOWS
15 3.11 (TM), WINDOWS 95 (TM) and WINDOWS 98 (TM) (each
commercially available from Microsoft Corp., Redmond,
Washington), the timer is updated only 18.2 times per
second, resulting in a maximum resolution of +27
milliseconds. For many testing protocols, this will

20 have no significant impact.

Cued Reaction Time

At the beginning of this testing protocol, the
Display displays the following Screen Instructions:
Press the space bar only when the white circle is

25 displayed after a black square is displayed. Do

not press the space bar if the white circle is



WO 01/ 54559 PCT/ US01/ 02188 33 displayed after any other shape, nor any
other color of square. Renenber, press the space bar only when the white
circles iwodi/sgsbayed after a black square. Try and be qupckRusettzesst naki ng
5 m stakes. Press the space bar when3you are ready to start. The D splay
t hen di splays the bl ack square followed by white circle pair, in a ratio
of 1:6 with total other stinmuli. The ratio of the target (white circle)
with 10 target prinmer (black square), to target without a target prinmer,
is 2:1. The patient inputs their responses into the Response |Input, and
thus into the NErm(H/ forgp%ur% her processing by the patient response

anal ysis sof t war €7 B 0rat 6 Y REhs1SPor Gtac diny akded 15

m nutes. Visual M ry Part | At the beginning of this testing protocol,
the Display di splcar@s & t?g{fﬁﬂqacﬁﬁﬂg Respemlie ) nqarasst itdrs:siNow, beou wil | see
a series of picture apEear t_'[20 on the display. Sonetines, you will see a

picture a second t9 NeeRidie Gdedespiia WisHlmyache Segord ti ne,

press the space %ﬁ%- Press the zggce bar when you are ready to begin. 25
The Display then & d5i%aydieEeri dvorans Gy Ckas iftdrou te xerkiing:
5 mistakes. Press the space bar when you are ready
td start.

The Display then displays the black square folldwed by
white circle pair, in a ratio of 1:6 with total other
stimuli.- The ratio of the target (white circle) with

10 target primer (black square), to target without a target
primer, is 2:1. The patient inputs their responses into
the Response Input, and thus into the Memory, for
further processing by the patient response analysis
software. This portion of the testing protocol takes 3

15 minutes.

Visual Memory Part I

At the beginning of this testing protocol, the
Display displays the following Screen Instructions:
Now, you will see a series of pictures appear
20 on the display. Sometimes, you will see a
picture a second time. Each time you see a
picture for the second time, press the space
bar. Press the space bar when you are ready
to begin.
25 The Display then displays a series of pictures, as for

example:



WO 01/ 54559 PCT/US01/02188 34 4 4.1 (r)4 . O ti Each of the single forty
pictures is displayed for two seconds. O the forty pictures, twenty are
repeat ed vaodi/s4speenty are not, for a test time of two m nuperUSTihRILB pati ent
inputs their responses into the Respomse Input, and thus into the Menory,
for further processing by the patient response analysis software. Nunber
Sequencing At the beginning of this testing protocol, the 10 Display

di splays the following Screen Instructions: Belowis a key that pairs the
nunbers 1 through 9 with synbols. Beneath the key, you wll see a series

of synbols wth enpty boxes under neat h. F|II in the correct nunbers for 15
each synbol wusing the n @)aq. ¢ y mgke g mgst ake, just keep
going. Try and fill in as nany nunbers as ‘'you can. Press the space bar

once to begin. The D splay t hen displ ays, for nlnety seconds, a screen 20
l'i ke this: Kﬁy Q§
of the single forty pictures is dlsplayed for two
seconds. Of the forty pictures, twenty are repeated and
twenty are not, for a test time of two minutes. The
S patient inputs their responses into the Response Input,
and thus into the Memory, for further processing by the

patient response analysis software.

Number Segquencing

At the beginning of this testing protocol, the

10 Display displays the following Screen Instructions:

Below is a key that pairs the numbers 1

through 9 with symbols. Beneath the key, you

will see a series of symbols with empty boxes

underneath. Fill in the correct numbers for
15 each symbol using the numeric keypad. 1If vou

make a mistake, just keep going. Try and fill

in as many numbers as you can. Press the

space bar once to begin.

The Display then displays, for ninety seconds, a screen

20 like this:

ot
+
&

«

[
(SRR
W
=S
W
=)




123456 WO 01/ 54559 PCT/US01/02188 35 TEST 0000<< fs .*, 00 5 The
patient inputs their responses into the Response |Input, and thus into the
Menory, fwo of/sussher processing by the patient response aralysoiz2sssf t war e.
In our preferred enbodi nent, we use3a&ni mal sil houettes rather than

t ypographi ¢ synmbol s, but words, nunbers, and any 10 other visual indicia
are all acceptable. Visual Menory Part Il At the beginning of this testing
protocol, the D splay displays the follow ng Screen Instructions: Just a
few nmonents ago, you saw a list of 15 pictures. Some you saw once, others
twice. Press the space bar when you see_a Eicture that you recogni ze from
before. It can be one that you just sa , or one that you saw tw ce.
Press the space bar when you are ready 20 to begin. The Display then

di spl ays a seriesgof picturgs, ore epery fwo seconds. Aib ttre fuut¥

pi ctures frofrthe : .

b & % ¥ % o
5 The patient inputs their responses into the Response

Input, and thus into the Memory, for further proceésing

by the'patient response analysis software. In our

preferred embodiment, we use animal silhouettes rather

than typographic symbols, but words, numbers, and any
10 other visual indicia are all acceptable.

Visual Memory Part II

At the beginning of this testing protocol, the
Display displays the following Screen Instructions:
Just a few moments ago, you saw a list of
15 pictures. Some you saw once, others twice.
Press the space bar when you see a picture
that you recognize from before. It can be one
that you just saw once, or one that you saw
twice. Press the space bar when you are ready
20 to begin.
The Display then displays a series of pictures, one
every two seconds. All the forty pictures from the
Visual Memory Part II testing protocol are displayed, in

addition to twenty new pictures, over a two minute total



Vi sual Menory Part Il testing protocol are displayed, in addition to twenty
new pi ctures, over a two mnute total WO 01/54559 PCT/US01/02188 36 5

Li me. 'rmeopas4sent i nputs their responses into the ResporcEURMp2188 and
thus into the Menory, for further prBoécessing by the patient response

anal ysis software. Nunber Recall At the beginning of this.testing
protocol, the D splay displays the followi ng Screen Instructions: Now, you
will see a series of nunmbers appear on the display, followed by a display
screen with sonme blanks on it. Using the nunber 10 keys, enter the nunbers

in the bl anksime. exact patikatsampuisdeheds YespredNaMtoYqhe Can use the
backspace key to change your answer if you think you have made a m st ake.

Press the sp&espbaseviepuou aare theadyinte thebegindryThedd splaydhen
di spl ays a series of individual nunerals, one nuneral at a tine, like
this: 5 3 EacWogesspngfl byundrealps tiiendi splsayed el ahai3Q 120 sHdthjaggconds. The
first groups displayed consist of only two nunerals. Latter groups consi st
of longer and | oNgebegr Bepalaf nunmerals: 7 4 8 2 9

S At the beginning of thisltesting protocol, the

Display displays the following Screen Instructions:
Now, you will see a series of numbers appear

on the display, followed by a display screen
with some blanks on it. Using the number

10 keys, enter the numbers in the blanks in
exactly the same order as you see them. You
can use the backspace key to change your
answer if you think you have made a mistake.
Press the space bar when you are ready to

15 begin.

The Display then displays a series of individual

numerals, one numeral at a time, like this:

5 3

Each group of numerals is displayed for 750
20 milliseconds. The first groups displayed consist of
only two numerals. Latter groups consist of longer and

longer groups of numerals:

7 4 8 2 9

The patient inputs their responses into the Response

25 Input, and thus into the Memory, for further processing



The patient inputs their responses into the Response 25 Input, and thus
into the Menory, for further processing WO 01/54559 PCT/ US01/02188 37 by
t he pati ano o/esponse anal ysis software. The testing protBCcDUS@@NI$sNUES
until the patient nakes two consecutdfve errors on the same | evel of
difficulty (i.e., two consecutive errors with nuneral groups having 5 the
sane quantity of nunerals in thenm). Wien the patient nmakes these two
consecutive errors, the testing protocol stops. Number Sequencing At the
begi nning of this testing protocol, the 10 Di splay displays the follow ng
Screen |nStrHQttﬁ@sba%@@hty983¥6$§eSgﬁaayg%gugdgé%gygEra$se?€g§€i?ﬂon t he

di splay, followed by a display screen sone ahks © g the

nureric  keypagtogsl eeokhenBLIDELS; | Neh0GbEADKS LI 4D ARCENDI NG or der .
o highest.

That is, order themfrom |owest t ou can use the backspace key

to change yodénasswelvéfeypdh& hihkeyou \Y e j stake,. Press the
space bar when you are ?eady to beg?n?aﬁg ?%gg '%%I%%ffﬁﬁﬁﬁEﬁsplays a

group Of nunbere., | bhe daiseo Ad Jheopatleit dapuLs, |AEbi L ssbonse (the

correct response would be "3 4 5" in the Inme e exa

Menory. SEachtige osign®f quuaiber ¢ 46 PIBSLM L { Ofp I, when the

patient makes these two consecutive errors, the testing

protocol stops.

Number Sequencing

At the beginning of this testing protocol, the

10 Display displays the following Screen Instructions:
Now, you will see a group of numerals appear
on the display, followed by a display screen
with some blanks on it. Using the numeric
keypad, enter the numbers in the blanks in

15 ASCENDING order. That is, order them from
lowest to highest. You can use the backspace
key to change your answer if you think you
have made a mistake. Press the space bar when
you are ready to begin.

20 The Display then displays a group of numbers, like this:

5 3 4

The patient inputs their response (the correct response
would be "3 4 5" in the immediate example) into the
Memory. Each group of numbers is presented for two

25 seconds. The first groups displayed consist of only



25 seconds. The first groups displayed consist of only WO 01/ 54559

PCT/ US01/ 02188 38 three nunerals. Latter groups consist of |onger and

| onger gwoopss4369 nunerals: 2 8 3 1 9 The patient inputs ther/wsoerpEsnses
into the Response 5 Input, and thus i38to the Menory, for further processing
by the patient response anal ysis software. The testing protocol is

di sconti nued when the patient nmakes two consecutive errors on the sane

| evel of difficulty (i.e., with two consecutive nunber groups having the
10 sanme quantity of nunbers in them. This test portion takes approximtely
t hree m nut eg,; u r conpl.etion of the testing protocol(s), the
patient is iﬁpgfge ﬁﬁé?gghe egﬁfﬁggF§u8§n§PQFé§tl%fE#PﬁéﬁraﬁPér

conpl eti on oﬁoghgrp ggggglgf %%'during the 20 test process, the patient's
response data i s us a

Var PaBF& St Rput s in the patient response anal ysis
software. Patient Response 2?alys's Software The user's results for the
neur ol ogi cal pathol ogy testdng otochls dre ti&n anal yzed statistically,

to obtain the nost information fromthem |[|n our invention, the
statistical analysis capability is integrated into the system This is
done by The patient inputs” their responses into the Response

5 Input, and thus into the Memory, for further processing

by the patient response analysis software. The testing
protocol is discontinued when the patient makes two
consecutive errors on the same level of difficulty
(i.e., with two consecutive number groups having the

10 same quantity of numbers in them). This test portion

takes approximately three minutes.
Summary
On completion of the testing protocol(s), the
patient is informed that the testing is complete.

15 Either after completion of all protocols, or during the
test process, the patient's response data is used as
variable inputs in the patient response analysis
software.

Patient Response Analysis Software

20 The user's results for the neurological
pathology testing protocols are then analyzed
statistically, to obtain the most information from them.
In our invention, the statistical analysis capability is
integrated into the system. This is done by

25 incorporating directly into our system, patient response



25 incorporating directly into our system patient response WO 01/ 54559
PCT/ US01/ 02188 39 anal ysis software. The patient response anal ysis

sof t war e weers4s9 vari abl e i nputs the testing protocol reBatwsodi2sssussed
above. The patient response anal ysis39software then statistically anal yzes
t hese responses and 5 cal cul ates certain values for each specific testing
protocol, the values for certain protocols conbined, and the values for

all the protocols conbi ned. W discuss each in turn. - In our preferred
version, we use hse. f ol Igwi ng 10 statistical analysis protocols. This

conpi lation o Tirdse Wvians -cdinpiettdeslts Hespmmotes ctredl yyi scopyri ght
@999 Xcape, Slor}ctﬁq'l ndi vi dual Testing Protocols For each separate

neur ol ogi cal “patKolI'Sgy*SF tBSstiatd 3prist deput s Hhepdtdsning gapares1anal ysi s
software cal %lélualttess:d.t Aver age Response Tinme y correct responses O Errors
of O ssion (nisses O SEMSGES) 2BO Ve -Er Tdes Peft iemrniresipom sEf anhsd ypasi ti ves,

i f applicableg tﬁlrao'mt ese, the following ratios can be derived:
Proficiencv Index (0 +PEP stapisticaldabariadyze60 thelst (@spoBsksNamaer of
25 Stimyi)]

calculates certain values for each specific testing
protocol, the values for certain protocols combined, and
the values for all fhe protocols combined. We discuss
each in turn.

In our preferred version, we use the following
10 statistical analysis protocols. This compilation of
these statistical protocols is protected by copyright,
©1999 Xcape, Inc.

Individual Testing Protocols

For each separate neurological pathology

15 testing protocol, the patient response analysis software

calculates:

t = Average Response Time

correct responses

O = Errors of Omission (misses or errors)
20 C = Errors of Commission (false positives, if
applicable)

From these, the following ratios can be derived:

Proficiency Index = (O + C) / t

Discriminability = 100 x [1 - (O + C / Number of

25 Stimuli) ]



WO 01/ 54559 PCT/ US01/ 02188 40 (Note that in our preferred enbodi nent,
neither Proficiency Index nor Discrimnability are actually wused: we

di scl osewtens4se¥ ein sinply to assure the conpl eteness oPCDUSIIAI23ES osure) .
5 Response Bias = (C- 0) / (C+. 0)40if no errors then = 0. Response
Variability = mean standard deviation of response tines. Response
Variability is calculated for the continuous 10 performance test
protocol (s) (e.g., the "Tracking" testing protocols, above) only. Level =
y - C- 0 Retention Index = 100 x Del ayed Recall / Imrediate Recall. 15
Retention | ndéfote Tatttulated fore tder dBEUNOd B85 O cnJest - Retest
Correlation If baseline data is available (either froma patient pool, or
speci fical |y From el grdyorindst nadm st ekl o that, patjeant),, hen the
patient response 20 anal ysis software can al so caIcJ1ate, or each of the
above val ues,ugefE ooy rddlsatlicore hetareers @ g Vﬁﬁn(él%ﬁq!d rg%sd;reestthval ue ("a")
and the val ue obtained in a subsequent test ("b"). W enote this

correl ati on Hemwleseirsab)of’ aurak)i se1¥(«ale)/. sqrt [S(aa) x S (bb) ] 25 S =
Sigma = standard deviati on WD 01/ 54559 PCT/ US01/ 02188

5 Response Bias = (C - 0) / (C { 0); if no errors

then = 0.

Response Variability = mean standard deviation of

response times.
Respoﬁse Variability is calculated for the continuous
10 performance test protocol (s) (e.g., the "Tracking”
testing protocols, above) only.
Q Level =y -C - 0

Retention Index = 100 x Delayed Recall / Immediate

Recall.

Retention Index is calculated for the memory tests only.

Test - Retest Correlation

If baseline data is available (either from a
patient pool, or specifically from a prior test
administered to that patient), then the patient response

20 analysis software can also calculate, for each of the
above values, the correlation between a given baseline
test value ("a") and the value obtained in a subsequent
test ("b"). We denote this correlation here as "r(ab)."

r(ab) = S(ab) / sqrt [S(aa) x S(bb)]

25 S = Sigma = standard deviation



41 Mu = nean S(aa) = SUM[(a - nean (a)) ™ 2] S(bb) = SUM[(b - nean (b))
N2] S(ab) = SUM[abs [ (a - nean (a)) x (b - nmean (b)) ] ] 5 Selectively
Conbi ned Wiesi/s4389 Prot ocol Analysis In addition to anal yzi pgr@atiz2issr each
testing protocol separately, the patstent response analysis software
conbines the results of certain testing protocols for certain analyses. 10
Ceneral Attention = total correct responses for Nunmber Sequencing and
Nunber Recall protocols. Attention Consistency = the wei ghted nunber of

digits in Number Sequencing and Nunber Recall. Attention Accuracy =
(Discrimnability {0 %Bgnse 15 Speed + Discrimnability for Response
Cuei ng and Inh|b|t|on) Attention Efficiency = (Proficiency for

Response Speed + Prof|C|en for Response Cueing-and Inhibition) / 2. 20
Processi ng Speed AGé8RAcy SU&Q[Lévelméen $uibor 2$canning + Q Level for
Nunmber Sequencing) / 2. Processing Speed Efficiency = (Proficiency for

Synmbol Scanni ng + Pfbbi cFeaty fob Numbegr $§gyenc%gg) /| 2. 25 Menory
Accuracy = (y for Visual Menory Part | + y WO 01/54559 PCT/US01/02188 42

S(ab) = SUM [abs[(a - mean(a)) x (b - mean (b))]]

S Selectively Combined Testing Protocol Analysis
In addition to analyzing data for eaéh testing
protocol separately, the patient response analysis
software combines the results of certain testing

protocols for certain analyses.

10 General Attention = total correct responses for

Number Sequencing and Number Recall protocols.

Attention Consistency = the weighted number of

digits in Number Sequencing and Number Recall.

Attention Accuracy = (Discriminability for Response

15 Speed + Discriminability for Response Cueing and

Inhibition) / 2.

Attention Efficiency = (Proficiency for Response

Speed + Proficiency for Response Cueing and

Inhibition) / 2.

20 Processing Speed Accuracy = (Q Level for Symbol

Scanning + Q Level for Number Sequencing) / 2.

Processing Speed Efficiency = (Proficiency for

Symbol Scanning + Proficiency for Number

Sequencing) / 2.

25 Memory Accuracy = (y for Visual Memory Part I + y




for Visual Menory Part 11) / 2. Menory Efficiency = (Proficiency for Visual
Menmory Part | + Proficiency for Visual Menory Part 11) / 2. 5 Reaction

Ti me | ndaxos1/s456¥ age reaction time for Response Speed + PEEUS@@2188aCt i ON
time for Response Cueing and I nhibi t42on. Processi ng Speed |Index = average
reaction time for Synbol Scanning + average reaction tinme for Nunber 10
Sequenci ng. Conpl ex Reaction Tine = average reaction tine for Wi sual
Menory Part |1 + average reaction time for Response Cueing and Inhibition.

Total Conbi ned Testpgy C Val ues_15 r-,all neurol ogi cal pathol ogy
testing protocols conb?%gé? @%@oﬁgtfﬂﬁ% Fggpénge anal ysis software

cal cul ates: CNeralheggeed izerall Accuracy 20 Overall Proficiency =
Overall Speed / Ov CYn~olFTpféféererd éabodismeal , Méhergpeed,
accuracy and effigienc¥ result indices are generated at the donmain |evel;
that is to say, if-ohk hetir Brofiebenpat fior ogysesl teshong pPast oco] At

baseline is outside the normal range, the software can still generate a
statistically WO 01/54559 PCT/US01/02188 43

5 Reaction Time Index = average reaction time for
Response Speed + average reaction time for Response
Cueing and Inhibition.
Processing Speed Index = average reaction time for
Symbol Scanning + average reaction time for Number
10 Sequencing.

Complex Reaction Time = average reaction time for

Visual Memory Part II + average reaction time for
Response Cueing and Inhibition.

Total Combined Testing Protocol Values

15 For all neurological pathology testing
protocols combined, the patient response analysis

software calculates:

QOverall Speed

Overall Accuracy

20 Overall Proficiency = Overall Speed / Overall

Accuracy
In our preferred embodiment, the speed, accuracy and
efficiency result indices are generated at the domain
level; that is to say, if one neurological pathology
25 testing protocol at baseline is outside the normal

range, the software can still generate a statistically



meani ngful score. If this is not done, then if a patient does not
understand the instructions, or has attention deficit disorder, or is

di st ur beavdy1/s4554 el ephone call during the test, then thatprPopUS@MR1S 5
erroneous results will create systenmdasic error which can distort the
general score. Reliable Change |Index The patient response anal ysis software
then calculates a "reliable change index." The reliable 10 change i ndex
descri bes the change fromthe baseline value, which change is
statistically reliable. There are many ways known in the art to calcul ate

areliable cmaBQEngnd@xscM@epreﬁgrtgg calc % t % Ilable change i ndex
(or "RCI") as follows: 15 RCl = X ( 2 gg ot 80% d)EE —athe basel i ne

b)
value X (b) patbentnaediahervahy e ndard d|fference for the
sub test calculation,  as calcuIatggglégl)tg((j)vtélg‘J::I bgg?ru?%%oﬁ?bbﬁﬁi??¥y of error

Regar dl ess ofathensp@@l&égléigta§gbg od_use | cul ate the RC
the RCl threshold val ues shoul d, op?%ﬂal#p P%é§%% uggﬁga%%r?ng generally

accept ed statesépm@ﬁepéappl@u§§ g talled of;her 25 statjstical tests
are possible. In our preferred I\rllersf%n é'ﬁe %(p)e'csi?t%}\l/aet et %’ba%at? ve RCI

t hreshol § val emmw/%ﬁtf@iiﬁ%—f%@%ys‘%ematlc error which can

distort the general score.

Reliable Change Index

1/‘\

The patient response'analysis software then
~calculates a "reliable change index." The reliable
10 change index describes the change from the baseline
value, which change is statistically reliable. There
are many ways known in the art to calculate a reliable
change index. We prefer to calculate the reliable

change index (or "RCI") as follows:

15 RCI = X(b) - X(a) / s(d)
X(a) = the baseline value
X(b) = the immediate value
s(d) = the standard difference for the sub test

calculation, as calculated above.
20 P = the probability of error
Regardless of the specific statistical method used to
calculate the RCI, the RCI threshold values should,
optimally, be set considering generally accepted
statistical principles. One tailed and other
25 statistical tests are possible. 1In our preferred

version, the positive and negative RCI threshold values



are derived from accepted nedi cal neurol ogy standards. Exanples of

accepted nedi cal neurol ogy standards are available in H nton-Bayre, A D.,

et al., 'Wonussseon In Contact Sports: Reliable Change |pdiwsel/niss

| mpai rment 5 and Recovery,” Journal a@# Cinical and Experinental

Neur opsychol pgy, v.21, pp. 70-86 (1999). O her values nmay, however, be

used. For a one tailed test, we prefer to use a negative RC threshold

value of -1.65 with p < 0.05 10 W simlarly prefer to use a positive

RClI threshold value of -1.04 with p < 0.15. Usi ng t hese anmounts, a test

result with ardfRUersiv o) eur ol ogi cal pat hol ogy
&%Oﬁ% e35ntras Canfﬁlﬁugonlﬂgbf qr}ﬂﬂféig?

likely exist in the patient.

S ner thr eshord o rég%%ceﬁﬂw'“%é ket on siﬁ?r%%ﬁq%fq*}éfﬁﬁf'se”t

O her threshold val ues may, course

outside its negatiyg RG, h range,. or if therels at | east one
active 20 trauma sayrrptom I%}l@{?ﬁ)} E)ﬂr 2-1%s rPg’ precﬁ Gol’ u rEEsian fre.qg., if

the user has d95s onsci oysnes nausea, etc...), then the user
response anal yS| s sofsﬁjwafrtes L}%& @jﬁlé% DRAGS ViRAISIRS ¢ s roindal

pat hol o OE/R exi st | n, the user. Conver sel y, if all RCl values are 25
within t e p05| Ve KE N hr L3801 5 ) lerimeptadti ve trauma

synpt om theﬁ t he _user response V\D 01/ 54559 PCT/ USOl/ 02188 45
curopsycholoqy, v.21, pp. 70-86 (1999). Other values

may, however, be used.
For a one tailed test, we prefer to use a
negative RCI threshold value of -1.65, with p < 0.05,
10 We similarly prefer to use a positive RCI threshold
value of -1.04 with p < 0.15. Using these amounts, a
test result with an RCI < -1.65, indicates symptoms of

neurological pathology likelv exist in the patient. By

contrast, an RCI > -1.04, indicates symptoms of

15 neurological pathology likely do not exist in the

patient. Other threshold values may, of éourse, be
used.
If an RCI value falls outside its negative RCI

threshold range, or if there is at least one active

20 trauma symptom in the pre-testing protocol user survey
(e.g., if the user has loss of consciousness, nausea,
etc...), then the user response analysis software
indicates that symptoms of neurological pathology likely
exist in the user. Conversely, if all RCI values are

25 within the positive RCI threshold ranges and if there is

no active trauma symptom, then the user response



anal ysis software indicates that synptons of neurol ogical pathology |ikely
do not exist in the user. |If at least one RClI value falls inside the
negat i ve WR&b1/5458y eshol d range but outside the positive RCCT/os@shodsd 5
range, and if there is no active traufa synptom then the user response
anal ysis software indicates that synptons of neurol ogi cal pathol ogy may
exist in the wuser. W prefer that for certain uses (concussion, 10 for
exanple), the patient take the test at |east once immediately after
concussion occurs, and again after perhaps a half hour wait. This way, the

patient's changegse¥esothfaperigdii-aeedi y -trauma can be
assessed. 15 For certain applicatiéngg%cogggktsggéﬁ?é? Por exanpl e),

pl ayers can eatabbilshidalibgsehbNgayS before. the.season begi ns, or
bef ore physi cal concussionla ocour &7 ggggé eg?hpgtbgééf nt"t bR oHpaFe to

| ater scoresiflatsushsa Yse rFE e ich fall too far 20 outside the
normal range (we prefe? | ess g anv$§gé g?gﬁaafﬂsﬁ%%i5??0%%9$Fbﬁ$tR@Inean)
are rejectad, tRsesROVS| £&ho& SSi even severe, may not statistically
| ower a score which is alr%agg&gu$?gg . i%?S%Eﬁvﬁr%F%rt?66%®@1%ave such

users (ner theikgdhysh&i £ASYy rely on_these scores to allow a user to
return to athletic play afté%§% %%H%%t?%ﬁ}yes%ﬂiﬁQﬁ[ﬁ%@ﬁ?ﬁﬂ'VV?@E/54559

PCT/ US01/ 02188he 48ser response analysis software indicates that

symptoms of neurological pathology may exist in the
user.
We prefer that for certain uses (concussion,

10 for example), the patient take the test at least once
immediately after concussion occurs, and again after
perhaps a half hour wait. This way, the patient's
changes over the period immediately post-trauma can be
assessed.

15 For certain applications (contact sports, for
example), players can establish a "baseline" score
before the season begins, or before physical concussion
occurs, and use this baseline to compare to later
scores. In such a use, RCI scores which fall too far

20 outside the normal range (we prefer less than two
standard deviations from the mean) are rejected, as
physical concussion, even severe, may not statistically
lower a score which is already quite low. Thus, we
prefer to not have such users (nor their physicians)

25 rely on these scores to allow a user to return to

athletic play after a potentially severe physical



concussi on. Low baseline scores could be due to a nunber of factors
including a history of learning problens, distraction and confusion over

t he i nst m@Di/B3S9 or a conscious attenpt to fake a | ower edecBus@ionRess n or der
to mani pulate future test results. SYMMARY Although the present invention
has been described in considerable detail with reference to 10 certain
preferred versions, other versions are possible. Therefore, the spirit and
scope of the appended clainms should not be limted to only the description
of our preferred versions contained in the foregoing discussion. The

features di sctosedssothis jfication, and the acconpanying clains
and abstract, may be repI%%§d§%§g%}?%r%%9§%% tRutdres deevingathe sane

equi val ent orngiwet asr ppi SE . expressly stated otherw se. Thus,
unl ess expressly stated ot er%ﬁ%ﬁ%fﬁégﬂﬁ1? igéFHi%€lb%%ﬁni%gone exanpl e

only cf a generdisl s Sedi &sr equivalent or simlar features. As used in
the cl ai ms appended, the vvor‘%)ét'la ianr%:ci Lf:ci)e%tou§1t%1 SYRulEre as wel | as the

plural. The phirsasectibnSPPUNIgatian with" entails both direct
communi cation and indirect C‘on%c‘ﬁajnnslcclégﬁsor‘? iLRInd riaks @ ilawegesti ary 25

pi eces. 5\O 0b’c@%@%npgy&ﬁo]doo%ga%%puﬁét%é‘u%rvf tcelsati r?e:sults.

SUMMARY
Although the present invention has been

described in considerable detail with reference to

10 certain preferred versions, other versions are possible.
Therefore, the spirit and scope of the appended claims
should.not be limited to only the description of our
preferred versions containéd in the foregoing
discussion. The features disclosed in this

15 specification, and the accompanying claims and abstract,
may be replaced by alternative features serving the same
equivalent or similar purpose, unless exXpressly stated
otherwise. Thus, unless expressly stated otherwise,
each feature disclosed is one example only cf a generic

20 series of equivalent or siﬁilar features.

As used in the claims appended, the word "a" includes
the singular as well as the plural. The phrase "in
communication with" entails both direct comrunication
and indirect communication via one or more intermediary

25 pieces.



1. A nethod for evaluating the presence or absence of the synptons of

| i kel y neurol ogi cal pathology in a user, 5 said nethod conprising: a.
provi di ngvdess4sey Menory on conputer readable, tangible pedus)/eassd
Testing Menory storing neurological 4pat hol ogy testing protocols; b.
provi di ng Response Menory on conputer readable, 10 tangible nedia, said
Response Media able to receive and store user responses to said
neur ol ogi cal pathol ogy testing protocols, and c. providing Statisti cal
Menory on conputer readable, tangible nmedia, said Statistical Menory
storing 15 user response analysis SOfEﬂﬁigs 2. The nethod of claim1:
wherein said Response Menory conpri ses seline” which is not the
results of saia aiseim whereby said user response analysis software can 20
conpare (i) the neurol ogi cal pathology testing protocol results for said

user to (ii) ai t baselddedesdtdruatdnd of claim1: wherein said
Response Menory conprises said useura} S ngng?r%ﬁ)%%%ﬁcepﬁ$ﬁ%§ﬁﬁ%ﬁﬁ ng

Cai d user  Tesponse analyers. Sortum & cam N8 1 s Foes PR FOREss 46
conpar e $ai d sedsuleshodt cBpr1RLARA of claim 3:

a. providing Testing Memory on computer readable,
tangible media, said Testing Memory storing
neurological pathology testing protocols;

b. providing Response Memory on computer readable,

10 tangible media, said Résponse Media able to receive
and store user responses to said neurological
pathology testing protocols, and

C. providing Statistical Memory on computer readable,
tangible media, said Statistical Memory storing

15 user response analysis software.

2. The method of claim 1:
wherein said Response Memory comprises a "baseline"

which is not the results of said user;
wheréby said user response analysis software can

20 compare (i) the neurological pathology testing protocol

results for said user to (1i) said baseline result.

3. The method of claim 1:
wherein said Response Memory comprises seid user's

neurological pathology testing protocol results taken on
25 at least two different times, and

wherein said user response analysis software can



wherein said user response analysis software includes protocols to
generate a reliable change index. 5 5. The nethod of claim3: further
conpri si o al/s43s9runi cati on connection in conmuni cati on weChusai/ti$8esponse
Menory, enabling said nethod to tran8fer data over a comunication
network; whereby data from said Response Menory can be 10 communi cated to
a renotely |located Menory over said comrunication network. 6. The nethod
of claimb5: wherein said conmuni cati on network consists essentially of the
Internet. 15 7. The method of claim5: wherein said conmunicati on network
consists essEiRAG pakd Fafuldisess tel ephone network. 8. The nethod of
claimb5: wherein said comruni cation network consists 20 essentially of a
broadcast radi-o nétfforietpd THe cletimod :of clai m 5: wherein said

conmmuni cati on network conprises a restricted-access intranet. 10. The

net hod of clai m 3:WRET iffersaiid swied mewpoineg cala Inatiholegt weeRsi st s
essentially of a focal brain disorder of a higher WD 01/ 54559 .

PCT/ US01/ 02188CLaglesymiotosolsito Beeemetthod afeldlatile Hhange index.

5 5. The method of claim 3:
further comprising a communication connection in
communication with said Response Memory, enabling said
method to transfer data over a communication network;
whereby data from said Response Memory can be
10 communicated to a remotely located-Memory over said
communication network.
6. The method of claim 5:
wherein said communication network consists
essentially of the Internet.
15 7. The method of claim 5:
wherein said communication network consists
essentially of a wireless telephone network.
8. The method of claim 5:
wherein said communication network consists
20 essentially of a broadcast radio network.
9. The method of claim 5:
wherein said communication network comprises a
restricted-access intranet.
10. The method of claim 3:
25 wherein said neurological pathology consists

essentially of a focal brain disorder of a higher



wherein said focal brain disorder of a higher function conprises an
ammesia. 5 12. The nethod of claim 3: wherein said neurol ogi cal pathol ogy
conpri sew@o1/s43py at entorial or subtentorial mass |esion. BET/USéw2nsst hod of
claim 3: wherein said neurol ogi cal paphol ogy conprises a 10 gl obal -diffuse
cerebrum di sorder. 14. The nethod of claim 13: wherein said global-diffuse
cerebrum di sorder is caused by nechanical trauma. 15. The nethod of claim
13: 15 wherein said gl obal-diffuse cerebrumdi sorder is anoxia / ischem a.
16. The method of claim 13: wherein said global-diffuse cerebrum di sorder

is selected furamidre, group consisting of: epilepsy, 20 postictal states
and psychonotor status epilepticus. 17. The nethod of claim 13: wherein

said gl obal -diffuze erRrtelydMd, S ,i508. conpri ses subarachnoi d henorrhage.
18. The nethod of claim 13: 25 wherein 'said global-diffuse cerebrum

disorder is causethdreinogan d E6RAQNYYS, ;QF enous) .. WO 01/ 54559
PCT/ US01/ 02188 50 19. The net hod of g%ﬁ?h\ %g%%ﬁ ré&%aﬁgﬁbhﬁbeal-diffuse
cerebrum di sdugertiicsi comprises an amnesia.

5 12. The method of claim 3:
wherein said néuroiogical pathology comprises a
Supratentorial or subtentorial masé lesion.
13. The method of claim 3:
wherein said neurological pathology comprises a
10 global-diffuse cerebrum disorder.
14. The method of claim 13:
wherein said global-diffuse cerebrum disorder is
caused by mechanical trauma.
15. The method of claim 13:
15 wherein said global-diffuse cerebrum disorder is
anoxia / ischemia.
16. The method of claim 13:
wherein said global-diffuse cerebrum disorder is
selected from the group consisting of: epilepsy,
20 postictal states and psychomotor status epilepticus.
17. The method of claim 13: |
wherein said global-diffuse cerebrum dissrzder
comprises subarachnoid hemorrhage.
18. The method of claim 13:
25 wherein said global-diffuse cerebrum disorder is

caused by toxin (exogenous or endogenous) .



denentia. 20. The method of claim19: 5 wherein said denentia conprises
chronic drug - alcohol nutritional abuse. 21. The nethod of claim19:
wherei n seddi/sseenti a conpri ses Huntington's di sease. 10pePusdineisset hod of
claim19: wherein said denentia conprsbhses denmentia paralytica. 23. The

met hod of claim19: wherein said denentia conprises Creutzfeldt - Jacob 15
di sease. 24. The nethod of claim 19: wherein said denentia is selected from
the group consisting of: WIson's disease and parki nsonism 25. The mnet hod
of claim19: 20 wherein said denmentia is selected fromthe group

consi sting of 19Al Zhei methsdppesenikg ggmentia, Al zheiner's senile onset
denentia, Pick's disease and sinple (idiopathic) presenile denentia, and

dementia associateHeweih severglbgad-inkeLY he.pethod of claim 3.
wherein sai d neurol ogi cal patho?ogy S :eI%c?eééﬁégﬁf%SﬁﬁgérﬁﬁﬁY£%01/02188
51 fromthe gdemgntoasi sting of: cerebrovascul ar di sease, nulti-infarct

denentia and chroni c conmuni cati ng
20. The method of claim 19:

5 wherein said dementia comprises chronic drug -
alcohol putritional abuse.
21. The method of claim 19:
wherein said dementia comprises Huntington's
disease.

10 22. The method of claim 19:

wherein said dementia comprises dementia
paralytica.
23. The method of claim 19:

wherein said dementia comprises Creutzfeldt - Jacob

15 disease.

24. The method of claim 19:

wherein said dementia is selected from the group
consisting of: Wilson's disease and parkinsonism.
25. The method of claim 19:

20 wherein said dementia is selected from the group
consisting of: Alzheimer's presenile dementia,
Alzheimer's senile onset dementia, Pick's diszease and
simple (idiopathic) presenile dementia, and Gementia
associated with severe head injury.

25 26. The method of claim 3:

wherein said neurological pathology is selected



hydr ocephal us with "normal" pressure. 27. The nmethod of claim3: 5 wherein
sai d neurol ogical pathology is selected fromthe group consisting of: a
denyel i na¥® nr54559i sease (i ncluding nmultiple sclerosis anBCEuwg61pssc

| ateral sclerosis), a central nervod$ systeminfection and a central
nervous system neoplasm 10 28. The nethod of claim 3: wherein said
neur ol ogi cal pathol ogy conprises attention deficit disorder. 29. The

met hod of claim 3. wherein said method is used to assess charges in 15
said user's condition over time, to determne a proper tine to discharge
sai d user frofgdh ' =6 facility. 30. The nmethod of claim 3:
wherei n said neurg?gégicaé}a?&pa%n%lo%@%%s%g'ngcﬁ%cb‘fa(ﬁﬁﬂ]safcm%%%f bot h

vi sual and aygdjtiory; ay . AcC uting apparatus for evaluating the
presence O0'r ab%enlcrg%g?%%eﬁr% o DI RES GBI isHtdalg  pat hol ogy i n

a user, saidmEppyal lﬁ%'mf'i 2. :Q: .8 _Testing Menory on conputer
readabl e, tang.1' 3l éﬂ%e I a, ! sé]iocf%laelst iBt§ S8y storing neurol ogi cal

pat hol ogy testiRrgPreey S Q1/ 54559 PCT/ US01/02188 52 b. Response
menory on conput er rea&glbl e%ft \aé%"ilﬁll ‘medi a, said Response Media able to

receive Band storews®ein saig neurological pathology is selected

from the group consisting of: a demyelinating disease
(including muitipie-sclerosis and amytropic lateral
sclerosis), a central nervous system infectinn and a
Ccentral nervous system neoplasm. |
10 28. The method of claim 3:
wherein said heurological pathology conprises
attention deficit disorder.
29. The method of claim 3:
wherein said method is used to assess clanges in
15 said user's condition over time, to determine a proper
time to discharge said user from a medical cace
facility.
30. The method of claim 3:
wherein said neurological pathology testing
20 protocols consist of both visual and auditory displays.
31. A computing apparatus for evaluating the nresence
or absence of the symptoms of likely neurolcyical
pathology in a user, said apparatus comprisi.g:
a. Testing Memory on computer readable, tangible media,
25 said Testing Memory storing neurologica® =athology

testing protocols;



responses to said neurol ogi cal pathology testing protocols, and 5 c.
Statistical Menory on conputer readable, tangible nedia, said Statistica
Menory stwoongiseser response anal ysis software. 32. The popasatozsssof cl ai m
31: wherein said Response Menory conpei ses a "baseline” 10 result which is
not the results of said user; and wherein said user response anal ysis
software can conpare (i) the neurol ogical pathol ogy testing protocol
results for said user to (ii) said baseline result. 15 33. The apparatus
of claim3. 1 wherein said Response Menory conprises grid user's

neur ol ogi cal path est protocol results a taken on at |east two
di fferent tines, gﬁggﬁﬁérgéﬁgg iéguggypyégﬁoﬁgﬁdﬁﬂé?ysF%nng%? redtan 20

conmpare said resul 8434 tus of claim33: wherein said user
response anal ysis so%tma?%ggﬁﬁgﬁg%égap?%f%c%?sr?6eb%%e?%@e559F%I@%%Ie

change index. 35..d, ratus_of claim33; 25 further conprising a
communi cati on conn%c??%ﬁg?% é%o%%h%i%%ff%ﬂP%ﬁT?ﬁ§%§Eh¢%%%bn§%shhm®ry,

enabl ing said MD(¥M5¥g%%ﬁg¥ﬂg&§01/02188 53 apparatus to transfer data
over a communi cation network;” whereby data from said Response Menpry pan

- he 5 C. Statistical Memory on computer readable, taagible

media, said Statistical Memory storing user
response analysis software.
32. The apparatus of claim 31:
wherein said Response Memory comprises a "haseline"
10 result which is not the results of said usexr;
and wherein said user response analysis software
can compare (i) the neurological pathology testing
protocol results for said user to (ii) said bhzseline
result.
15 33. The apparatus of claimil:
wherein said Response Memory comprises szid user's
neurological pathology testing protocol result:s taken on
at least two different times, and
wherein said user response analysis softwcre can
20 compare said results.
34. The apparatus of claim 33:
wherein said user response analysis software
includes protocols to generate a reliable cirince index.
35. The apparatus of claim 33:
25 further comprising é communication conr<ction in

communication with said Response Memory, enzbling said



communi cated to a renotely | ocated Menory over aid conmunication networKk.
5 36. The apparatus of claim 35: wherein said comruni cati on network

consi stswessesst al |y of the Internet. 37. The apparat us pETUR@I/TIESS:
wherein said conmuni cati on network céfsists 10 essentially of a wireless
t el ephone network. 38. The apparatus of claim 35: wherein said

communi cati on network consist essentially of a broadcast radi o network.
39. The apparatus of claim35: 15 wherein said comunication network
conp-, .S, -- rgs%r ed- access intranet. 40. The apparatus of claim 33:
wher ei n sald n % of BFC P Eéﬁﬁ%f%@yd%6ﬁ5®3es aessemtihathyioh Refwsak;brain
di sorder of a h . r. 20 function. 41. The apparatus of claim 40:
wher ei n sai d focalW%?E?ﬂydggB?d€¥o%fS®.%l@ﬁepon$enMémonycon@rW§es an
amesia. 42. The a Parat s, of claim33: 25 wherein said neurol ogi cal

pat hol ogy corrprm%%xg ‘Ep‘?%t%n‘f%ﬁ@@lbrlmmt@htlﬂ)matyn@xszgvI;%i@n VO

01/ 54559 PCT/USOl/02188 54 43.- The apparatus of claim 33: wherein said

neur ol ogi cal pé?% iﬁﬁ%ﬁﬂﬂﬂq

5 36. The apparatus of claim 35:
wherein said communication network consists
essentlally of the Internet.
37. The apparatus of claim 35;
wherein said communication network consists
10 essentially of a wireless telephone network.
38. The apparatus of claim 35:;
wherein said communication network consists
essentially of a broadcast radio network.
39. The apparatus of claim 35;
15 wherein said communication network comp-is.s a
restricted-access intranet.
40. The apparatus of claim 33:
wherein said neurological pathology conrs_ sts
essentially of a focal brain disorder of a highor
20 function. |
41. The apparatus of claim 40:
wherein said focal brain disorder of a h.cgher
function comprises an amnesia.
42. The apparatus of claim 33:
25 wherein said neurological pathology comprises a

supratentorial or subtentorial mass lesion.



gl obal -di ffuse cerebrum di sorder. 44. The apparatus of claim43: 5
wher ei n-sai d gl obal -di ffuse cerebrum di sorder is caused by nechanica
trauma. 4%0 olThssappar at us of claim43: wherein said gl obabedukdumesscer ebr um
di sorder is anoxia / ischema. 10 464 The apparatus of claim43: wherein
said global -di ffuse cerebrumdi sorder is selected fromthe group
consisting of: epilecsv, postictal states and psychonotor status

epi |l epticus. 47. The apparatus of claim43: 15 wherein said gl obal -diffuse
cerebrum di sorder conprises subarachnoid henorrhage. 48. The apparatus of

claim43: whes®i mrisai £hgd obahs di £ ; brum disorder is caused by toxin
(exogenous or endogenous). 26549. #%gugg%gTatUS'of claim43: wherein said

gl obal -di ffuse cenglyrundi $or8el. s nentia.. .50, The apparatus of claim
49: wherein said denentia conpr i%eSOlc ow%lmc par‘i}?ogl.o-g%SC%‘ng%b?S rmutritional
abuse. 51. Thelapparaitsnd A q Q.08 24559 PCT/ US01/ 02188 55

wherein said denentia conprises Hunting--nn"s di sease.
44. The apparatus of claim 43;:

S wherein -said global-diffuse cerebrum disorder is
caused by mechanical trauma.
45. The apparatus of claim 43:
wherein said global-diffuse cerebrum discrder is
anoxia / ischemia.
10 46. The apparatus of ciaim 43:
wherein said global-diffuse cerebrum di<order is
selected from the group consisting of: epilectsy,
postictal states and psychomotor status epil-:ticus.
47. The apparatus of claim 43:
15 : wherein said global-diffuse cerebrum d:c<crAer
comprises subarachnoid hemorrhage.
48. The apparatus of claim 43:
wherein said global-diffuse cerebrum discrder is
caused by toxiﬁ (exbgenous or endogenous).
20 49. The apparatus of claim 43:
whereiﬁ said global-diffuse cerebrum dis.rder is
dementia.
50. The apparatus of claim 49:
wherein said dementia comprises chronic <rug -
25 alcohol nutritional abuse.

51. The apparatus of claim 49:



52. The apparatus of claim49: wherein said denentia conprises denentia 5

paral ytica. 53. The apparatus of claim49: wherein said denentia conprises

Creut zf =woOof/s4559 Jacob disease. 54. The apparatus of clpCTUS&/02188 wher ei n
said denmentia is selected fromt}:e gsoup consisting of: WIlson's disease

and parkinso:-._~m 55. The apparatus of claim49: wherein said denentia is
selected from..he group consisting of: Al zheiner's presenile denentia; 15
Al zheiner's senile onset.denmentia, Pick's d _=o---3e and sinple

(i diopathic) presenile denentia. 56. The apparatus of claim49: . wherein

said denentia is a@ﬁ@ﬁé@hegaﬁﬁtdemeﬁﬁygrg %gfgg?gggﬁﬁgiazo 57. The

apparatus of claim33: wherein said neuro %yn?és:;,:~ie,:ted
fromthe groupiseasésting of: cerebrovascul E., :,'4_sease, nmulti-infarct
denentia and chronic conmuni cG-' -; hydrocephalus with "normal " pressure.

25 58. The appar aths Obp&tat s 33+ In?i%g_sai d neurol ogi cal pathology is
re~,:.cted WD 01/54559 PCT/ USO1/ 021 56 fromthe group consisting of: a

denyelinating .ised#s€rein said dementia comprises ‘dementia
S paralytica.
53. The apparatus of claim 49:
wherein said dementia comprises Creutzf=:ct - Jacob
‘disease.
54. The apparatus of claim 49:
10 wherein said dementia is selected from thr= group
consisting of: Wilson's disease and parkinsc.a.sa.
55. The apparatus of claim 49:
wherein said dementia is selected from .he group
consisting of: Alzheimer's presenile dementis,
15 Alzheimer's senile onset .dementia, Pick's discrse and
simple (idiopathic) presenile dementia.
56. The apparatus of claim 49;
wherein said dementia is assoéiated wit. szvere
head injury.
20 57. The apparatus of claim 33:
wherein_said neurological pathology is selacted
from the group consisting of: cerebrovascule. uisease,
multi-infarct dementia and chronic communicecir gy
hydrocephalus with "normal" pressure.
25 58. The apparatus of claim 33:

wherein said neurological pathology is :.eizcted



(including nultiple sclerosis and anytropic latc:ral sclerosis), a central
nervous systeminfection Lnd a central nervous system neoplasm 5 59. The
appar at uswvob1/s4s89 m 33: wherein sai d neurol ogi cal pathol ogpcTawRsy1/02188S | es
attention deficit disorder. 60. The &pparatus of claim 33: wherein said
apparatus is used to assess changes in 10 said user's condition over tine,
to determr:- a proper tine to discharge said user froma nedical c, 2Le
facility. 61. The apparatus of claim 33: wherein said neurol ogi cal

pat hol ogy tEs.-in 15 protocols consist of both visual and auditory

di spl ays. from the group consisting of: a demyelinating -isease
(including multiple sclerosis and amytropic 1z2teral
sclerosis), a‘central nervous system infecticn ;nd a
central nervous syétem heoplasm.

5 59. The apparatus of claim 33:
wherein said neurological pathoiogy cecmLvizes
attention deficit disorder.
60. The apparatus of claim 33:
wherein said apparatus is used to assess <hanges in
10 sald user's condition over time, to determiri- a »roper
time to discharge said user from a medical ceve
facility.
61. The apparatus of claim 33:
wherein said neurological pathology Tescing

15 protocols consist of both visual and auditor displays.



