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Continuous Performance Tests and Attention Deficit Hyperactivity Disorder 

 Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder that is 

characterized by inattention, hyperactivity, and impulsivity (American Psychiatric Association 

(APA), 2013). Currently, there is no ‘gold-standard’ for assessing and diagnosing ADHD. The 

diagnosis and identification of ADHD can be difficult, especially with the high prevalence of 

comorbidity (APA, 2013; Hurford et. al., 2017; Riccio, Reynolds, & Lowe, 2001). Often, 

psychologists, doctors, and other professionals are expected to use their clinical judgement, in 

order to diagnose the disorder (Ogundele, Ayyash, & Banerjee, 2011). However, some measures 

aid in the diagnosis of ADHD. The most frequently used neuropsychological instrument in 

measuring inattention and impulsivity (key characteristics of ADHD) are continuous 

performance tests (CPT) (Hasson & Fine, 2012; Riccio et. al., 2001). This report will outline the 

procedures and methodologies of four continuous performance tests (CPTs), and provide a 

critical analysis of their use in assessing ADHD.  In addition, the reliability and validity of CPTs 

will be analyzed with specific attention to test-retest reliability, in order to provide insight for 

clinicians regarding the use of CPTs in assessing the effectiveness of ADHD medication.  

Continuous Performance Tests 

Rosyold, Mirsky, Sarason, Bransome, and Beck developed the first CPT in 1956 (Riccio et. 

al., 2001). In brief, CPTs aim to measure inattention and impulsivity by using computer-based 

vigilance tasks. In these tests, participants press a button upon the presentation of a target or non-

target stimuli. These stimuli, depending on the specific CPT, can be presented visually or 

auditory. The original CPT, visually presented participants with letters at a fixed rate. ‘X’ was 

the target letter, and participants were expected to press a lever every time the letter ‘X’ 

appeared. Anytime a different letter appeared, the participant was to withhold a response. This 
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form of test is known as an X-type CPT (Rosyold et. al., 1956; Riccio et. al., 2001).  In the same 

study conducted by Rosyold and colleague (1956), the AX-CPT was introduced. Simply, this 

version asked participants to only press the lever when they saw ‘X’ preceded by ‘A’. These tests 

were originally conducted to assess participants with brain damage on tasks requiring continuous 

attention and alertness. CPTs are the most commonly used measurement tool to confirm 

difficulties with sustained attention in children with ADHD (Corkum & Siegel, 1993). 

When responding to the stimuli of these CPTs, participants may make errors. These errors 

can be classified into two categories: omission errors and commission errors (Hasson & Fine, 

2012). Omission errors occur when the participant fails to respond to the target stimulus. Based 

on this definition, it is assumed that these type of errors are often related to inattention. 

Comparatively, commission errors occur when the participant responds to the non-target 

stimulus, and are often related to impulsivity (Corkum & Siegel, 1993; Halperin et. al., 1990). In 

addition to the measurement of omission and commission errors, CPTs can measure relative 

accuracy. Relative accuracy can be described as the “number of correct hits of total targets 

presented”. (Riccio et. al., 2001, pg. 120). Furthermore, often, reaction time and the standard 

deviation of reaction time are reported in CPTs as a measure of response consistency and 

sustained attention (Riccio et. al., 2000). All of these measurements can offer clinicians further 

insight into a participant’s levels of inattention and hyperactivity.  

The above information is a brief, general overview of CPTs. However, there are multiple 

types of CPTs. CPTs can have different target frequencies, duration of stimulus, quality of 

stimulus (blurriness), time between stimulus, and distraction conditions (Riccio et. al., 2001). For 

the purpose of this report, and based on the previous critique of CPTs by Riccio and colleagues 

(2001), I will examine four different CPTs: The Test of Variables of Attention (TOVA), The 
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Integrated Visual and Auditory CPT (IVA), The Gordon Diagnostic System, and The Conners’ 

CPT.  

The Test of Variables of Attention (TOVA)  

The TOVA focuses on target identification, specifically spatial position. It is a visual X-

CPT. Meaning, individuals are asked to respond to targets and withhold responses to non-targets. 

The first-half of the task has a relatively low number of targets to non-targets. Specifically, there 

is 1 target for every 3.5 non-targets. Due to this ratio, the first half of the test is more challenging 

for those with attention difficulty. Comparatively, the second-half of the test has 3.5 targets for 

every 1 non-target, making this half of the test more challenging for individuals struggling with 

impulsivity (Hurford et. al., 2017; Leak, Greenberg, Kindschi, Dupuy, & Hughes, 2016).  

 The TOVA is administered over 21.6 minutes for all participants 6 years and older. 

According to the TOVA test website, attention variables are measured for this long because 

previous research suggests that after 10 to 15 minutes, those with attention problems will have 

trouble. Instead of using letters or numbers as stimulus, the TOVA uses geometric shapes. This 

helps to eliminate cofounding variables such as language and learning disabilities. For children 

between the ages of 4 and 6, there is a modified version of the TOVA. This version takes half the 

time (10.8 minutes) and is only available visually. The TOVA website suggests that the auditory 

version would not be useful for the younger age group, as research suggests that children’s 

hearing spectrum may not be developed to a point in which they can differentiate sounds (“The 

T.O.V.A Company”, 2017).  

 Importantly, the TOVA has norms to reference for individuals between the ages of 6 – 

29+. These norms are separated by age and gender (“The T.O.V.A company”, 2017). Riccio and 

colleagues (2001) note that these norms go up to individuals 80 years of age. However, after 20 
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years these norms are in 10-year increments. These large increments leave a large amount of 

potential for inaccuracies (Riccio et. al., 2001).  

The Integrated Visual and Auditory CPT (IVA + Plus) 

Another form of an X-CPT, is the IVA + Plus. Throughout this task, stimulus are 

presented randomly in visual and auditory ways. Participants click when they hear or see the 

number 1. They must refrain from clicking when they hear or see the number 2. The IVA is 

unique because it tests both visual and auditory modalities (Arble et. al., 2014). Frequency of the 

stimulus also varies.  

The IVA + Plus is commonly used by researchers in adult populations (Arble et. al., 

2014), likely due to the cognitive complexity of the task. However, positively, the IVA + Plus 

seems to be able to consistently differentiate children with ADHD from control groups (as cited 

in Arble et. al., 2014). The normed age range is between 6 and 96. However, similarly to the 

TOVA, the norm increments for adults are between 5 and 10 years. Again, these are large 

increments and leave room for inaccuracies (Riccio et. al., 2001, pg. 121).  

The Gordon Diagnostic System (GDS) 

The GDS was the first CPT available for clinical use (Dickerson Mayes, Calhoun, & 

Crowell, 2001). As of 2001, the GDS was the most researched CPT (Riccio et. al., 2001). Note 

that I was unable to find a more recent statistic, and thusly, I am unable to comment on the most 

used test, currently. The format of the GDS is AX-CPT. AX-CPTs have the participant respond, 

or hit the button, when an ‘A’ is followed by an ‘X’ (Cooper, Gonthier, Barch & Braver, 2017). 

This type of CPT allows researchers to explore proactive and reactive behaviours. A proactive 

strategy, when a participant prepares for the second stimulus after seeing an ‘A’, leads to more 

errors when the second letter is not ‘X’. However, it also helps the participant respond correctly 
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when the ‘X’ follows the ‘A’. Comparatively, a reactive style, when participants do not actively 

prepare after seeing the ‘A’, leads to more errors when an ‘X’ follows an ‘A’ but fewer errors 

when a letter that is not ‘X’ follows the ‘A’ (Cooper, Gonthier, Barch & Braver, 2017). The AX-

CPT decreases performance with the added cognitive functioning necessary to successfully 

complete the task. Differences between control groups and a group with brain damage show that 

the score differences are greater than when participants complete an X-CPT (Riccio et. al., 

2001).  

There are three main subtests of the GDS: delay, vigilance, and distractibility. In the 

delay subtest, participants are told to push the button when correct to do so. They are also told to 

wait to press the button again in order to earn a point. Each time the participant waits 6 seconds, 

or more, they earn a point. This score is calculated based on a ratio of number of questions 

answered to eliminate the effect of waiting time (Dickerson Mayes et. al., 2001). Next, the 

vigilance task is administered and the participant is told to hit the button every time a 1 is 

followed by a 9. For younger children, if a 1 appears at any point they are required to hit the 

button. During the distractibility condition of the task, in addition to the main stimulus displayed, 

there are additional numbers displayed simultaneously to either side of the main stimulus. The 

GDS collects data based on responses, incorrect responses, and lack of response (“The standard 

in computerized assessment of attention & self control”, 2016; Dickerson Mayes et. al., 2001). 

Norms for the GDS are separated into two categories: young adult (18 to 49 years of age) and 

elderly (Riccio et. al., 2001). Similarly to the above CPTs, this is a problem and a basis for 

inaccuracies during comparison due to the vast age range of the norms.  
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The Conners’ CPT  

The Conners CPT is a not-x-CPT. Simply, participants are required to respond to all 

stimuli that are not ‘X’, and required to withhold a response when ‘X’ appears. This makes it 

different from previous CPTs as it requires participants to respond more frequently (Egeland & 

Kovalik-Gran, 2010). It is important to note that the consistency of responses may increase 

fatigue in participants, as they are now required to be participants that are more active rather than 

just attending (Egeland & Kovalik-Gran, 2010).  

Similarly, to above-mentioned CPTs, norms for adults are a problem, as they are 

presented as one group over the age of 18 (Riccio et. al., 2001). Furthermore, the Conners’ CPT 

has shown to have no significant correlation between scores and reports made by parents and 

teachers (Naglierim Goldstein, Delauder, and Schwebach, 2005). Meaning that the scores from 

the Conners’ CPT does not necessarily reflect the observations of parents and teachers. However, 

do note that reports made my parents and teachers have biases and validity problems, also (Arble 

et. al., 2014).  

Critical Analysis of CPT  

CPTs, though considered valid and reliable by many clinicians and researchers, are not 

without deficits and have been controversial (Dickerson Mayes et. al., 2001). First, as mentioned 

in the previous section, there are multiple forms of CPTs. These versions do not use the same 

procedures, methods, or stimulus, and therefore, are susceptible to different outcomes and 

results. Thus, making it difficult to know if a specific CPT may be more or less sensitive to 

different disorders (Riccio et. al., 2001). CPTs are all structured slightly differently causing 

potential problems with validity and reliability and associations with inattention and impulsivity 

(Epstein at al., 2003). 
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CPTs seem to be able to successfully differentiate children with ADHD from non-clinical 

counterparts. However, CPTs ability to differentiate between ADHD and other disorders is not 

always strong. CPTs have been criticized for not distinguishing between ADHD and other 

disorders such as reading disorders (McGee, Clark, & Symons, 2000). Simply, the results of 

CPTs do not guarantee a correlation or relation to ADHD. Potentially, multiple disorders can 

result in poor CPT scores (Riccio et. al., 2001).  In addition, CPTs require some level of visual-

motor integration in order to hit the button upon presentation of the stimulus (McGee et. al., 

2000). It is important for clinicians to take this into consideration when reviewing results, and 

reaffirms the necessity of using a multi-method approach when assessing for ADHD.  

Despite these deficits, CPTs are well-researched. Hanson and Fine (2012) note that multiple 

studies have found CPTs to be sensitive, reliable, and valid measures of inattention and 

impulsivity. The research is so robust there is even information regarding the location and time 

of day of administration. According to a study by Bart, Raz, and Dan (2014) location has no 

impact on test scores. Furthermore, research conducted by Hurford, Lasater, Erickson, and 

Kiesling (2013) suggested that time of day does not contribute to test score. This research is 

positive and further increases the reliability of CPTs.  

Furthermore, generally speaking, CPTs have a high test-retest reliability (Ogundele et. al., 

2011). However, this finding is controversial. More specifically, for the AX-CPT, research 

suggests test retest reliability ranges from 0.14 to 0.94 (Ogundele et. al., 2011). This is a large 

range and suggests that research is inconclusive. Comparatively, Hoagwood and colleagues 

(2004) found that test-retest reliability for CPT tasks was 0.97 – an excellent score. To reiterate, 

research regarding the reliability and validity of CPTs is controversial.  
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It would be useful for research to further investigate the differences, including the strengths 

and weaknesses, of the most common CPTs, currently. An up-to-date critical analysis would be 

useful for clinicians in selecting assessments for inattention and impulsivity. Note that Riccio 

and colleagues (2001) is still a well-referenced critique of CPTs, and was the most frequently 

referenced critique when I was searching for critical analysis of CPT. However, it is old and 

similar research analysis could be conducted now.  

Implications for assessment & conclusion 

In conclusion, CPTs are a well-researched and respected measure of inattention and 

hyperactivity. There are many forms of CPTs and each form has drawbacks and benefits. 

Currently, there seems to be a gap in literature directly comparing the different forms of CPTs. It 

was challenging to draw conclusions about which version may be the best to test for ADHD 

because each type of CPT used different populations, norms, and studies. 

Thus, the information provided with these measures may be used as a supplemental 

resource, but likely not as the sole construct for official assessment. The DSM-V emphasizes the 

importance of collecting data from multiple sources (APA, 2013), and given the potential for 

misdiagnosis, or confusion with other disorders, when using CPTs, collecting data from multiple 

sources would be imperative. Observation, interviewing, and other forms of assessment may all 

be beneficial to provide the child and their family with the most accurate diagnosis and plan for 

improvement. Overall, CPTs can offer valuable insight and statistics regarding inattention and 

hyperactivity. In terms of validity and reliability, CPTs seem to be regarded as valid and reliable 

by many sources. Thus, would be a reasonable measure to use in a pre-test post-test scenario. 

However, the different types of CPTs yield different results in these categories, and due to the 
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lack of research concerning the direct comparison of these measures it is difficult to suggest 

which, if any, is the most reliable or valid.  

In relation to the original case, as a school psychologist, it may be an effective method to 

administer a CPT to a child with ADHD before taking medication and after taking medication. 

CPTs are not reliable enough to stand-alone as a pre-test post-test measurement and confirmation 

of diagnosis. However, in combination with other measures and supports a CPT would be an 

excellent source of supplemental information regarding the child’s diagnosis and the 

effectiveness of their medication.  
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