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Disclosure

[ work for Multi-Health Systems (MHS),

the publisher of the assessment tools that we will be discussing today.

Rating scales should not be used as the sole basis
for making a diagnosis or educational eligibility decision.
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Training Objectives

Best practices in the assessment of ADHD and EF
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CPT 3 and CATA and their essential features
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CEFI and its essential features
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What is a Continuous Performance Test (CPT)?

Performance/Task based assessment that measures different areas of attention such
as sustained attention, inattentiveness, impulsivity, and vigilance

Provides objective information regarding an individual’s attentional difficulties

Clients presented with repetitive boring task and must maintain their focus over a
period of time in order to respond to targets or inhibit response to non-targets
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Why should we be interested in utilizing the
Conners CPT-3 and Conners CATA?

Objective measure

Performance based task: engages students/patients/clients and helps
build rapport

Helps pinpoint type of attention problem

Increases diagnostic and classification accuracy when paired with other
assessment measures
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Why should | be interested in the CPT-3 and
CATA?

Overall Correct Classification (%) 83.9
Sensitivity (%) 86.0
Specificity (%) 81.8
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Conners Continuous
Performance Test 3rd Edition
(Conners CPT 3™)
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Conners CPT-3 Key Features

Ages 8+; assesses attention related problems

14 minutes; in addition to 1 minute practice test

Non-X paradigm: ignore X and respond to all other targets
High proportion of targets to non-targets

Varied time intervals between targets (1, 2, or 4 sec ISl)
By-Block statistics (6 blocks with 60 trials each)

Practice Test

Can be part of a battery of assessments for ADHD and other disorders/neurological
problems characterized by attention problems
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What does the Conners CPT-3 measure?

Assesses attention related problems
Examines four dimensions of attention:
1. Inattentiveness
2.  Impulsivity
3. Sustained Attention
4. Vigilance
Validity Check
Response Style Analysis:
1. Liberal
2. Conservative
3. Balanced

CPT3 & é’RNf*X = MHS
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CPT 3 Scores

Variable Description

Assesses Response Style
Ability to discriminate between targets (non-X) and non-targets (X)

Omissions Missed targets (non-X)

Commissions Incorrect responses to non-targets (X)
Perseverations Random, repetitive, or anticipatory responses (i.e., HRT < 100ms)

Hit Reaction Time (HRT) Response Speed

HRT SD/Variability Response Speed Consistency

HRT Block Change Change in HRT across blocks of trials

HRT ISI Change Change in HRT across ISlIs

CPT3 & CATA EZ=MHS
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CPT-3 Scores

Detectability (d')

Omissions
Commissions
Hit Reaction Time (HRT)

HRT Standard Deviation (SD)
Variabilty

HRT
Commissions
Perseverations

HRT Block Change
Omissions by block
Commissions by block

HRT Inter-Stimulus
Interval (ISI) Change
Omissions by ISI
Commissions by 151

Description

Ability to discriminate between targets (non-X)
and non-targets (X)

Missed targets

Incorrect responses to non-tarpets

Response speed

Response speed consistency

Variabilty of response speed consistency

Response speed
Incorrect responses to non-targets
Random or anticipatory responses (i.e.,, HRT < 100ms)

Change in response speed across blocks of trials
Missed targets by block

Incorrect responses to non-targets by block
Change in response speed at various [SIs

Missed targets by 151
Incorrect responses to non-targets by [SI
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Administration
Hardware and Software Requirements

Intel Core i3 or equivalent performance (recommended)
2 GB Ram
Windows XP or higher

1 available USB port
12” monitor or larger with minimum resolution of 1024 x768 pixels

Wired mouse or keyboard
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New Auditory Test of Attention

Conners Continuous
Auditory Test of Attention
(Conners CATA™)
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CATA Key Features

Ages 8+

Assesses auditory attention and attention problems

Can be used on its own or as a compliment to the CPT-3 in an assessment battery
14 minutes, 200 scored trials, divided into 4 blocks

Consists of two basic sounds: a low tone and a high tone

On 80 percent of the trials, the low tone is played first followed by a high tone
(warned trial). High tones on warned trials are the targets (AX paradigm)
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CATA-Key Features

* On remaining 20 percent of the trials, a high tone is played alone
without the low tone (unwarned trial). High tones on unwarned trials
are non-targets.

* On most warned trials, the two tones are played sequentially in same
ear (non-switch trial)

* On some warned trials, the two tones are played in opposite ears
(switch trials)
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What does the Conners CATA measure?

Assesses auditory processing and attention-related problems in individuals aged 8 years and older
Examines three dimensions of attention:

1. Inattentiveness

2. Impulsivity

3. Sustained Attention

Examines two dimensions of auditory processing:

1. Auditory Laterality
2. Auditory Mobility
Validity Check
Response Style Analysis:
1. Liberal
2. Conservative
3. Balanced
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Conners CATA Scores

Variable Description

Assesses Response Style

g Ability to discriminate targets (warned high tone) from non-targets
(unwarned high tone)

Omissions Missed targets (warned high tone)

Commissions Responded to non-targets (unwarned high tone)
Perseverative Commissions Responded to low sound/Responded before the high sound
HRT Hit React Time

HRT SD Response Speed Consistency

HRT Block Change Change in HRT across blocks

Laterality HRT & Hits % Left vs. Right Ear (Preference for left vs. right targets)

HRT &Hits% on Switch vs. Non Switch Trials (Ability to switch attention

Mobilit
y from one ear to another)
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CATA Scores

Detectability (d')

Omissions

Commissions

Hit Reaction Time (HRT)
HRT Standard Deviation (SD)

HRT
Commissions
Perseverative Commissions

HRT & Hits% Left vs. Right Ear

HRT & Hit% on Switch vs.
Non Switch Trials

Description

Ability to discriminate targets (warned high tone) from
non-targets (unwarned high tone)

Incorrect responses to non-targets
Incorrect responses before targets

Change in response speed across blocks of trials
Incorrect responses to non-targets by block

Preference for left vs. right targets

Ability to switch attention from one ear to the other




Conners CPT 3 & Conners CATA

Standardization & Basic Psychometrics
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Sample Descriptions

Conners CPT-3

0 Normative Sample:
e N=1,400 (700 male, 700 female)
e Spread across the ages

e 2010 Census Match: Race, Region, (Parental)
Education Level

0  ADHD Sample:
e 259 children, 97 adults
e 62% male
e 60% medicated
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Conners CATA

0 Normative Sample:
e N=1,080 (540 male, 540 female)
e Spread across the ages

e 2010 Census Match: Race, Region, (Parental)
Education Level

0  ADHD Sample:
e 193 cases
* 64% male
* 63% children (age 8-17)
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Conners CPT 3
Split-half Reliability

Normative

Clinical

Variable Type

Measure

Children

Adults

Children

Adults

N =775-800

N =591-600

N =
314-349

N =
134-145

Detectability

dl

.95

.92

.95

.94

Error Type

Omissions

.94

.96

.97

.95

Commissions

.94

91

.92

.95

Perseverations

.90

73

.95

.90

Reaction Time Statistics

HRT

.99

.99

.98

.99

HRT SD

.96

.95

.97

.97

Variability

.80

73

.85

.79

Block Change

.90

91

.80

91

ISI Change

.90

.93

91

.93

Response Style

C

.87

.83

.89

.92

CONNERS CONNERS
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Conners CPT 3
Test-retest Reliability

Corr*

Variable Type Measure N =120

Detectability d’ T4%**

Omissions .83**

Error Type Commissions .85%*

Perseverations A8**

HRT .89%**

HRT SD .68**

Variability .56**

Reaction Time Statistics

HRT Block Change 12

HRT ISI Change

Response Style C

*Range restriction corrections applied
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CATA Split-half Reliability

Variable Type

Measure

Normative

Clinical

Children

Adults

Children

Adults

N = 565-
600

N =462-
480

N =

109-122

N =
66-71

Detectability

dl

.97

.98

.96

.93

Error Type

Omissions

.93

.94

.98

.97

Commissions

.99

.99

.93

.88

Perseverations

.99

.99

.99

99

Reaction Time
Statistics

HRT

91

.93

.98

.99

HRT SD

.86

.90

.81

.95

Block Change

.96

.95

.90

.92

Response Style

C

.90

.93

91

.90
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CATA Test-retest Reliability

Variable Type Measure

Corr*

N =120

Detectability d’

74%**

Omissions

.65**

Error Type Commissions

J2x*

Perseverations

.95%*

HRT

56**

Reaction Time Statistics HRT SD

.63**

HRT Block Change

12

Response Style C

.14

*Range restriction corrections applied
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Conners CPT 3 - Group Differences
ADHD vs General Population

ADHD Matched Gen.

Pop.
N = 341-346 N = 340-346

CONNERS CONNERS E

CPT3 & CATA =MHS
Conners Continuous Conners Continuous

Performance Test 3 Edition Auditory Test of Attention

A SSESSMENTS




Conners CATA - Group Differences

ADHD vs General Population

Matched
General

Population Cohen's d
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/ Step Interpretation Process

Step 1: Determine Validity of the Administration

Step 2: Review Response Style Analysis

Step 3: Examine the Overview of Scores

Step4: Review the Overall Summary and Clinical Likelihood
Step 5: Examine the Individual Dimensions of Attention
Step 6: Integrate Results with Multiple Sources

Step 7: Report Results
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CASE STUDY: GRANT
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Case Study

Grant S.

10-year-old boy

Fell behind in school work

Often seemed distracted and had
problems remembering learned materials
Some ADHD in family history

Tested for attention deficits using CPT 3
and CATA
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Assessment Plan

1. Clinician to review all available information

2. Obtain primary and differential diagnosis as well as to
establish a general picture of Grant’s mental and
overall health status

Administer the following assessments: Conners CPT 3,
Conners —March Developmental Questionnaire
(CMDQ), Conners 3™ Edition (Conners 3-Parent,
Teacher, Self), Conners CATA

4. Systematic clinical interview

CONNERS CONNERS
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Case Study
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Case Study

e Step 1: Validity of Administration

Validity of Administration

The Comners CPT 3 performs a validity check based on the number of hits and omission errors committed, as well as a self-diagnostic
check of the accuracy of the timing of each adnunistration. If there 15 an insufficient number of hits to compuie scores, ind/or i the
omission error rate exceeds 25%, these 13sues will be noted. Also, the program will 1ssue a warming message noting that the adminstration
was invalid if a iming 1ssue is detected.

There was no indication of anv validity issues; the current administration should be considered valid.

CONNERS CONNERS
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Case Study

e Step 2: Response Style Analysis

Response Style Analysis

The variable C represents an individual s natural response style in tasks that imvolve a speed-accuracy trade-off. Based on his or her score
on this variable, a respondent can be classified as having one of the following three response styles: a conservative styvle ( T-score = 600 of
responding that emphasizes accuracy over speed: a liberal stvle (T-score < 40) of responding that emphasizes speed over accuracy, or a
balanced stvle (T-score = 41-39) of responding that is sensitive to both speed and accuracy. Based on Grant’s responses, he has a
conservative style of responding that emphasizes accuracy over speed (T-score = 60;, 3% Confidence Interval = 54-66). This response
styvle 15 often associated with slower reaction times, more omission errors (fatlure to respond o targets), and fewer commission errors
(incorrect responses to non-targets). The mfluence of Grant s conservative response sty le on other Conners CPT 3 scores should be taken
into consideration throughout the interpretation process.
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Step 3: Examine the overall profile

Overview of Conners CPT 3 Scores

EZMHS

This section provides an overview of Girant’s Conmers CFT 3 scores

Detectanllity (d)

Omigsions

Commissions

Persaverations

Hit Reaction Time (HRT)
HRT Standard Deviaticn

(=0

Wariakility

HRT Block Change
HRT Inter-Stimulus

Interval (150 Change

Dretectability

60 (57-53)

Interpretatio

Difficulty differentiating targets from non-targets.

00 (86-04)

“Wery high rate of missed targets.

60 (S6-54)

High rate of incorrect responsas to non-tangets.

B0 (55-55)

High rate of rangom, repetitive, of anticipatory
MasponNsas.

Reaction
Time
Stabstics

8 (66-70)

Slow mean response speed.

HRT &0

85 (B2-58)

High inconsistency in reaction times

Variability

61 (54-68)

Higih variability in reaction time oonsistency

HRT Elock
Change

53 (48-58)

Avarage change in response spead in later blocks.

HRT ISl Change

54 (45-59)

Awverage change in response speed at konger 1515,

Mote. 1 = Confidence Interval

CONNERS CONNERS
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Step 4: Clinical Likelihood Statement

Summary: Relative to the normative sample, Grant was less able to differentiate targets from non-targets, made more omission errors,
made more commission errors, made more perseverative errors, responded more slowly, displayed less consistency in response speed and
displayed more variability in response speed.

Overall, Grant has a total of 7 atypical T-scores, which is associated with a high likelihood of having a disorder characterized by attention
deficits, such as ADHD. Note that other psychological and/or neurological conditions with symptoms of impaired attention can also lead

to atypical scores on the Conners CPT 3,

Grant’s profile of scores and response pattem indicates that he may have issues related to:
* [nattentiveness (Strong Indication)
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Step 5: Examine the Individual Dimensions of Attention

CONNERS CONNERS
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Measures of Inattentiveness
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Step 5: Examine the Individual Dimensions of Attention

Measures of Inattentiveness =ZMHS

This section summarizes Grant’s scores on the inattentiveness measures and provides information about how he compares to the normative
group. Indicators of inattentiveness on the Conners CPT 3 are poor Detectability (d'), a high percentage of Omissions and Conmumissions, a
slow Hit Reaction Time (HRET), as well as high levels of inconsistency in response speed (Hit Reaction Time Standard Deviation [HRT
S0 and Varabalaty).

90+

80
70
&0
S0

40

Detectability (d’) Variability

T-score 80 61

Confidence
Interval

Percentile

Guideline
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Step 5: Examine the Individual Dimensions of Attention

Measures of Impulsivity ZMHS

Thi s seetioes summarizes Orand's scores on the imgal el proviches il E ' e Compsaniss 1o e pormmalive
o, Ieelicatars of imgler v e Comers CPT ¥ includse o faster than peme] Hit Beaction Time (HRT ) i sdditicn o0 highsr than
average rake of Comeissions anddor Perseverations

T-gofa

Conlidence
Irterval

Parcanie

Guideline

HET is the mean respoarse speed of cormect responses foc the whebe adiinistration, Uire's T-score is GF C1 = a06-Ty, which s
ranked at the 97th percemtile, and falls in the Slow mmge. This result means that his response spead was slvwer thim the nonmative groap’s
mespaie spesl, This may indicane thes Crant was nod processing rargets efficiamly. & shower them nommnl FRT iseften meled to
imatlentiveness mther thim impulsivity. See the fnafentveness section of this report for more inbarpretative infonmalion.

Commissions are made when responses are given i non-targels. Gemnt’s T-score is 60 (902 C1 = 36040, which is minked & the 79tk
peroatile, ad Galls m the Elevatod range. Thes nesall mwsms that b resposdal 1 a higher pencents I erom-tampets whin compared o the
memmative group, Comenission ermors mey he relmed e mpubsivite andfor imaientiveness, The combination of Gram's slow nesporse times
s HIET, abowie) s high commission ermors is an indicator of mafleninvemaess rathar than impulsvil

Ferseveralions are random or amlicipalory responses. Orant™s T-seong i 60 (9056 C1 = 35651 whoch is rmbiad at the 85U percantile, axl
Tl in thee Flewates] rumge. This result meses thil ke made mere persevenative emors when comparad o the nonative group, Becmse
s response speed (see HET, ahove) was slw, his persevers ane umlikely to be related o impulsnily

Crmnt’s scores on these menasres do pot indicale a problem wath impulsivity.
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Step 5: Examine the Individual Dimensions of Attention

Measures of Sustained Attention EMHS

Thas Seclion summsraes (Granl’s scores oo The sustaimel allenbon msensiines . Sedlamed alienlon 15 delined a5 the respondent”™s abilbly o
mnainain gtention s e admisi stration progn A ik in i aritenion seross tine s caphared by atvpical slowing in the
respondent”’s Hil Renction Times (HRET: as indicated by the yariable HET Elock Change], as well as by mcreases in Chnissioos and
Commmissions in loter blodes of the: ndmindstration

Hit Reaction Time by Block HRT Bleck Change

Bl

I

B00+

Faw Scome ms)

Elock 1 Blook 2 Biock 3 Blnck & Block 5

Blook B
™ HRT (ms) a50 £60 B55 540 |50 55
o5 {=-]

I HRT 50 jme} 100 110 100 108

Hicie. ma = milliseconds, S0 = Swndard Deviation; C1 = Confdence Interval

Omissions by Block Commissions by Block
100

30+
B

ED
40

Commigsians (%}

20

Omissions %)

Block
3 ]

18 18 1w |.Cunrﬁw-th

O Cmissions (%)

Hike. Mo siatistically significam differences were fand in emor nsles hetwesn blocks.

HET Block Change indscales e chimgs inomesn nesponse sposd across blocks. Granl’s T-seore is 53 (9090 C1 = 45-58, whoch is romilad al

the &dih perceniile, and @ils in the Avemge mnge. This result means thot ke hod m avernge redu in response speed in later blocks In

erttis af errar rabes, Gl s o ssaom s commmassion ervors. did sal icres: sgenilicaitly scnoes mulliphe odjscas blocks, Crant™s profibs
" .

of soores an these menamres docs not inds - with i
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Step 5: Examine the Individual Dimensions of Attention

Measures of Vigilance =Z=MHS

Thiis seclion summsanes Girnl’ s scores on The vigilasce messures Wigilnos melales 1o The respondend s parfommiano: al varyiseg Jevels al’
stimmlus fraquency (imter-simmules intervals, 15151, and is defined by the respondeni’s abdlity #0 maingaim performancs kevel even when the
fask mabe is slow. This construct & caphared by chimges in the resposdent”’s Hil Beaction Times (HRT §, as mdicabed by ihe varable HET IS0
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Step 6: Integrate Results from Multiple Sources

CPT3: problems with inattentiveness
CMDQ: Grant’s Uncle diagnosed with ADHD.

Conner 3 (P, T, S): Results suggest problems with inattention.
Impairment items related to schoolwork/grades were endorsed.

Conners CATA: problems with inattentiveness

Interview: difficult to get Grant to conduct homework, careless when
following instructions. Described Grant as shy and anxious in some
situations.

Observations: Observations during assessment corroborated reports.

Diagnosis: Utilizing this combined information to guide diagnosis, the
clinician decided that Grant met criteria for a primary diagnosis of
ADHD Predominantly Inattentive Presentation.
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CONNERS

Progress Monitoring

Tabhle 4.9. Conners CPT 3 Pre- and Post-Treatment Scores for Grant S.

Conners CPT 3 Scores

Pre-treatment Evaluation

(Time 1)

Post-treatment Evaluation

(Time 2)

T-score

Classification

T-score

Classification

Statistical Change

dl

62

Elevated

58

High Average

Time 1 =Time 2

Omissions

74

Very Elevated

58

High Average

Time 1 > Time2*

Commissions

12

Very Elevated

61

Elevated

Time 1 > Time 2*

Perseverations

65

Very Elevated

54

Average

Time 1 > Time 2

HRT

68

Slow

58

A Little Slow

Time 1 > Time 2*

HRT SD

/1

Very Elevated

61

Elevated

Time 1 > Time 2

Variability

65

Elevated

60

Elevated

Time 1 =Time 2

HRT Block Change

52

Average

62

Elevated

Time 1 < Time 2

HRT ISI Change

52

Average

63

Elevated

Time 1 < Time 2

Note. The “<” and “>" symbols indicate scores that are statistically significant (p <.10) and/or at least 10 7-score points apart. Statistically significant

changes are denoted by the * symbol.
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CATA Report

* Very similar structure to the CPT 3 report

« Offers additional information about auditory
laterality and mobility
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K-CPT 2

For age 4-7
7.5 minutes; 200 trials + 1 dummy trial
Pictures of objects familiar to young children.
75% targets (everything except soccer ball)
Presentation speed (Inter Stimulus Interval) can vary: 1.5 or 3.0 seconds
Results can by broken down into blocks: 5 blocks with 40 trials each
Dimensions of Attention Measured:
1) Inattentiveness
2) Impulsivity
3) Sustained Attention (new)
4) Vigilance (new)
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CPT3 Q CATA

Conners Con muous Conners Conti nuous
Performance Test 3 Edit Auditory Test of Atte:

Old K-CPT: Black Background
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K-CPT 2: White background

CONNERS CONNERS = =

CPI3 & CATA = MHS
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K-CPT 2 vs. CPT 3

| KcCPT2 CPT 3

Admin Time 7.5 minutes 14 minutes

. . Pictures of common
Stimuli . letters
objects

ISls 1.5 & 3 seconds 1, 2, & 4 seconds
Stimuli Display Time  500ms 250ms

CONNERS CONNERS = =

CPI3 & CATA = MHS
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Questions
aboutthe‘;

CPT3/CATA/
KCTP2?
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