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The NeuroCatch® Platform (NeuroCatch®) is a 

6-minute, automated, and objective physiological 

measure of cognitive function. NeuroCatch® 

is intended for the elicitation, acquisition, 

analysis, storage, reporting, and management of 

electroencephalograph (EEG) and event-related 

potential (ERP) information to aid in assessment of 

cognitive function of an individual. A derivative of 

cognitive evoked potentials, ERPs are an evidence-

based measure of brain information processing, 

with three specific and widely studied responses 

for Auditory sensation (the N100), Basic attention 

(the P300), and Cognitive processing (the N400)1–5. 

NeuroCatch® specifically analyzes and quantifies the 

timing (latency) and size (amplitude) of these three 

ERPs to provide sensitive measurements in a simplified 

and easy to understand ‘ABC’ style presentation. 

Grounded in 25+ years of research to develop a 

scientific framework for brain vital signs, these ERP 

responses represent objective neurophysiological 

markers of cognitive brain function.

NEUROCATCH® 
BRIEF OVERVIEW
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Auditory  
sensation  
(N100) 
First reported in 1939, the N100 

response is elicited during sensory 

perceptual processing of auditory 

tones.6 The main N100 sources are 

localized to the primary auditory 

cortices, with response latencies 

and amplitudes being sensitive 

to sensory auditory processing 

in healthy individuals and 

patients with auditory processing 

dysfunction. Variants of the N100 

response can be elicited in other 

sensory modalities (e.g., visual).7

Basic  
attention 
(P300)
First reported in 1967, the P300 

response is elicited during 

attention processing of rare 

and unexpected auditory tones 

embedded as louder tones within 

a standard tone series. P300 

activation is localized across 

cortical brain regions, primarily in 

the temporal, frontal, and parietal 

lobes. P300 response latencies 

and amplitudes are sensitive to 

changes in information processing 

in healthy individuals and wide 

range of patient populations. 

Variants of the P300 response can 

also be elicited in other sensory 

modalities (e.g., visual).7

First reported in 1980, the 

N400 response is elicited 

during cognitive processing 

of semantically unexpected 

words in a series of matching 

and mismatching word pairs 

(i.e., nurse-doctor versus nurse-

weather).8 N400 activation is 

localized across cortical brain 

regions, primarily in the temporal, 

parietal, and frontal lobes. N400 

response latencies and amplitudes 

are sensitive to cognitive 

comprehension in healthy 

individuals and a wide range of 

patient populations. Variants of 

the N400 response can also be 

elicited in other sensory modalities 

(e.g., visual).7,8

Cognitive  
processing 
(N400)



ERPs Explained 5 of 56

ERPs EXPLAINED 

With over 150,000 published ERPs studies, the N100, P300, and N400, are 

among the top responses commonly examined across the spectrum from low- to 

higher-level information processing. NeuroCatch® is intended to evaluate peak 

latency and amplitude metrics for the N100, P300, N400 (6 measures in total), 

which are measured from three electrode sensors along the midline of the top of 

the head (e.g., Fz, Cz, & Pz).  NeuroCatch® automates the acquisition, analysis, 

and reporting of these three ERP metrics to provide an objective and sensitive 

measure of overall cognitive function.9 When the three peaks are successfully 

detected by the NeuroCatch® peak detection algorithm, all 6 measures are 

plotted in a radar plot and a table relative to reference ranges. The NeuroCatch® 

reference range represents the scan results from a sample population (n=189), 

of mixed sex and age (8 to 83 years). The full ERP waveforms are also available 

for examination, including measures of overall waveform and peak response 

variability.

WHY MEASURE THESE ERPs?

A critical development in the brain vital sign framework translates complex 

waveforms into a simplified display using a radar plot. All six results are plotted 

using radar plots to showcase the subject’s brain vital signs profile. The subject’s 

profile is superimposed onto a standardized healthy range, to easily compare 

scores to a reference (a symmetric hexagon). The hexagon shape provides a 

critical reference range to use as an immediate comparison and progress tracking 

tool. The resulting radar plot is a simplified visual of brain vital signs.

THE RADAR PLOT - BRAIN VITAL SIGNS
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Figure 1: Report Variations of Radar Plots. [A-C] Three complete radar plot results showing 
a near-hexagonal shape. [D] A radar plot with an out of reference range measurement. [E] 
An incomplete radar plot resulting from the absense of a response or noise. [F] A multi-
scan report radar plot.

A B C

D E F

REPORT VARIATIONS OF RADAR PLOTS



ERPs Explained 7 of 56

NEUROCATCH® SCAN RESULTS
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ERP OVERVIEW 

The N100 response is commonly elicited using auditory tones.1,3,4 The timing 

(latency) is measured by a negative peak that prototypically occurs 100ms after 

the tone stimuli. However, this response can range between 78- 126ms (in 

this instance). The peak size (amplitude) typically measures between 2.8-12.7  

microvolts (in this version). The N100 response is sensitive to external stimulus 

characteristics (e.g., louder tones typically produce larger N100 responses). The 

N100 represents a basic orienting response to external stimuli.1 The electrical 

activity of the N100 originates primarily from the auditory cortex and can be best 

recorded over frontal and central region of the scalp.10  

N100 AUDITORY SENSATION

THE SCIENCE

The N100 is a negative-going wave that peaks around 100ms in response to 

the auditory stimuli. Some examples of common N100 peaks are seen below 

and the peaks are denoted by the ellipse in each figure. The teal line represents 

the average responses after the less frequent, louder (deviant) tones, whereas 

the blue line represents the more frequent, quieter (standard) tones. The 

NeuroCatch® Platform reports the timing and size of the deviant tone responses. 

Note that although the shapes below are common, they are not an exhaustive 

representation of what may be observed. 

TYPICAL WAVEFORMS 
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Figure 2: Three representative N100 waveforms with indicators showing the peak 
amplitudes and latencies as well as waveform variability 
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THE RELEVANCE

The N100 represents early perception of sounds 

(e.g., volume and pitch). The presence of the N100 

response represents cortical sensory processing of 

auditory stimuli.11 It has been conceptualized as the 

physiological representation of both sensory and 

perceptual processing at the level of the cortex.8,12 

An absent or altered N100 response may indicate 

impairment in auditory sensory processing. The N100 

varies with perceived intensity level of the stimulus 

and is typically affected by hearing and auditory 

processing impairment.13,14 NeuroCatch® reports the 

timing and size of the N100 to unexpected tones, 

which should be the largest response. 
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The P300 response is elicited using unexpected sounds (i.e., deviant tones), 

embedded within a series of expected sounds (standard tones).1,2,15,16 It is 

captured by a positive peak that prototypically occurs 300ms after the stimuli, 

with a range of 194-334ms (in this version). Note that the P300 actually has 

multiple sub-peaks, namely, the P300a and P300b. The P300a is the earlier peak 

that corresponds most closely with basic attention and is often ahead of 300ms. 

The NeuroCatch® peak detection algorithm is weighted towards the P300a. The 

amplitude of the P300 response(s) typically measures between 2.8-12.7 microvolts 

(in this instance). The response is sensitive to unpredictable events that require 

attention and context updating, with important evolutionary associations (e.g., 

the sound of a stick snapping in the woods). 

The P300 is a positive-going wave that peaks around 300ms after unexpected 

auditory stimuli. Some examples of common P300 peaks are seen below and the 

peaks are denoted by the dashed circle in each figure. The teal line represents 

the average responses after the unexpected tones whereas the blue line 

represents the brain responses to the expected tones. NeuroCatch® reports the 

timing and size of the P300 to unexpected tones. 

The P300 is often part of a group of components. When this occurs, two or 

more peaks may be observed where a single P300 may have been expected. 

The shape of the P300 varies between individuals but is typically stable across 

time for a single person.16 A double peak shape is common and expected (often 

visible in the NeuroCatch® database). Generally, the P300 components represent 

related and overlapping sensory perceptual processing.17,18

P300 BASIC ATTENTION

TYPICAL WAVEFORMS 

THE SCIENCE
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Figure 3: Three representative P300 waveforms with indicators showing the peak 
amplitudes and latencies as well as waveform variability 
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THE RELEVANCE

The auditory P300 is generated by a wide neural 

network involving the parietal, frontal, temporal 

and cingulate cortices, among many other cortical 

regions. Of the three ERPs discussed, the P300 is 

most affected by factors that influence attention and 

information processing each day or otherwise (e.g., 

caffeine, sleep, etc.). The P300 has been extensively 

studied across numerous brain health conditions 

(spanning from early development to dementia), 

with timing delays reflecting delayed information 

processing.19
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FACTORS THAT AFFECT P300  

(Table adapted from Polich et al., 2000)9

FFaaccttoorr AAmmpplliittuuddee LLaatteennccyy CCoommmmeenntt

Natural
Circadian Indirect Indirect Circadian body changes affect P300 measures
    Body temperature No Yes Increased temperature, decreased latency
    Heart rate No Yes Faster heart rate, decreased latency
    Food intake Yes Some amplitude increases, latency shorter
    Activity time Yes Some Food interacts with activity preference time
Ultradian Some Yes 90-min latency cycles
Seasonal Yes No Seasons with light, increased amplitude
Menstrual No No Neutral stimuli, no effects

Induced
Exercise Indirect Direct Affects overall arousal level
    Tonic Yes Yes Increases amplitude, decreases latency
    Chronic No Yes Decreased latency, variable results across studies
Fatigue Yes Yes Decreased amplitude, increased latency
Drugs (common) Yes Yes Specific drug, arousal level
    Caffeine Some Yes Amplitude increases if fatigued, latency decreases
    Nicotine Small Yes Weak amplitude effects, latency decreases
    Alcohol
        Acute Yes Yes Amplitude decreases, latency increases
        Chronic No No Social drinking: no permanent long-term effects
    Alcoholism risk Yes No At-risk: smaller amplitudes with visual tasks

Constitutional
Age Yes Yes Modality, task, response parameters important
    Children Yes Yes Amplitude increases, latency decreases
    Adults Yes Yes Amplitude decreases, latency increases
Intelligence Yes Yes Amplitude from complex tasks smaller for more

Intelligent, latency shorter for perceptual speed
Classification tasks for more intelligent

Gender Small No Amplitude: female > male, latency: no difference
Genetic Yes Yes Amplitude and latency genetically determined
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N400 COGNITIVE PROCESSING

The N400 response is elicited using spoken word pairs that are unexpected (i.e., 

‘nurse-horse’ versus ‘nurse-doctor’). It is named because of a negative peak that 

typically occurs 400ms after hearing the incongruent word. The latency for this 

response can range from 356-632ms (in this version). The amplitude of the N400 

response typically measures between 1.5-4.4 microvolts (in this instance).1,3 The 

response is sensitive to semantic processing during speech perception, requiring 

high-level cognitive processing. 

THE SCIENCE

The N400 is a negative-going waveform, peaking around 400ms post stimuli. 

The N400 typically has a broad peak when compared to the N100 and P300. This 

is related to tracking incoming speech information over time. Indeed, there is 

often a small peak ahead of the N400 that is sensitive to the unexpected sound 

of mismatching words (called phonological mismatch negativity or PMN). Some 

examples of common N400 peaks are seen below and the peaks are denoted by 

the dashed circle in each figure. The teal line represents the average responses 

after ‘incongruent’ or unexpected word pairs whereas the blue line represents 

the brain responses to the ‘congruent’ or expected word pairs. Note that 

although the N400 peak shapes below are common, they are not an exhaustive 

representation of what may be observed. 

TYPICAL WAVEFORMS 
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Figure 4: Three representative N400 waveforms with indicators showing the peak 
amplitudes and latencies as well as waveform variability 
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The N400 is most affected by receptive language 

comprehension factors and has been studied in 

associated neurological conditions (e.g., learning 

disabilities, stroke, TBI, dementia, etc.).3,20  The 

N400 indexes one of the highest-order cognitive 

functions: cognitive semantic processing, and is 

preceded by a phonological processing response in 

speech perception. It reflects ‘contextual integration’, 

which emphasizes the importance of the fit between 

the eliciting item and context-based information 

currently held in working memory. Furthermore, N400 

arises from a time period in which stimulus-driven 

activity enters into temporal synchrony with a broad, 

multimodal network, whose current states have 

been shaped by recent and long-term experience, 

long-standing and recent linguistic and non-linguistic 

inputs, attentional states and affect/mood.

THE RELEVANCE
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VALIDITY AND RELIABILITY

As mentioned above, there are more than 150,000 studies investigating the 

validity of ERPs with respect to different functions that contribute to cognitive 

processing. The N100, P300, and N400 represent three of the most frequently 

studied ERPs studied along the spectrum of information processing. Normative 

data exist for all three ERP responses across the life span both in the literature 

and in the NeuroCatch® reference database. In terms of reliability, ERPs can vary 

between individuals but tend to be less variable within an individual.21 Like other 

physiological measures (e.g., blood pressure), some natural variability can be 

expected within an individual. However, an individual’s specific ERP waveform 

shape and pattern should be somewhat consistent, even if the peak latencies and 

amplitudes vary between scans. Factors that may influence individual variability 

include situational factors (e.g., attention, stress, fatigue, drowsiness etc.), medical 

(e.g., prescription and non-prescription medications), and lifestyle/health-related 

conditions (e.g., factors affecting brain health as well as neurological and/or 

mental health conditions). Accordingly, it is best to use NeuroCatch® in a manner 

similar to other cognitive testing approaches that evaluate an individual in 

relatively consistent conditions to ensure optimal clinical results. 
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CLINICAL & RESEARCH 
APPLICATIONS OF ERPs
A major goal of employing ERPs in clinical practice is to obtain a measure 

of cognitive function that can be used to assess an individual’s brain health, 

through comparison to prior results or reference ranges.

The strength of NeuroCatch® is its objective sensitivity. ERPs are 

neurophysiological measures that have been shown to be sensitive 

to changes in cognitive processing across a range of neurological and mental 

health states or conditions: 

1. ERPs are measured non-invasively and readily compatible with most 

cognitive tasks. 

2. ERPs can provide information about the timing of events during brain activity 

that occur with cognitive tasks. 

3. ERPs allow for monitoring during treatment and/or recovery. 
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The second generation of NeuroCatch® includes a number of advances to the 

sensitivity and quality of ERPs in clinical assessment. Through the implementation 

of the Evoked Potential Input/Output (EPiO)™ Adapter, the ERPs from 

NeuroCatch® have a 10-15x increase in precision and sensitivity to detect subtle 

but significant changes in cognitive brain function.22 The EPiO™ Adapter further 

enabled novel features that include automatic quality analytics along with ERP 

and response variability metrics.

The clinical application of ERPs in various conditions is summarized in the 

sub-sections below.
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ACQUIRED BRAIN INJURY

CONCUSSION

ERPs are sensitive to cognitive dysfunction with established test-retest reliability, 

making them well suited and empirically validated as a sensitive measure on 

concussion-related impairments.23,24

In studies of youth contact sports (e.g., hockey), individuals have been 

monitored between baseline, injury, return- to-play (RTP), and end of 

season.25,26,27 Auditory sensation (N100), basic attention (P300) and cognitive 

processing (N400) ERPs were recorded at these events alongside administration 

of routine clinical concussion management protocols and existing and novel 

interventions. Immediately post-concussion, significant changes can be detected 

in all three ERPs metrics, with the initial landmark study showing increases in 

amplitude and delays in latency.25 While most of these metrics returned to 

baseline levels after the players had passed their RTP protocol, P300 amplitudes 

were still significantly higher than baseline showing enhanced sensitivity to 

undetected residual concussion impairment. Further highlighting the sensitivity 

of NeuroCatch®, similar analyses have demonstrated and replicated the ability to 

detect sub-concussive changes in hockey and football players who did not sustain 

diagnosed concussions.26,28 NeuroCatch® results were highly and significantly 

sensitive to the number of impacts these players experienced, showing a 

consistent pattern of changes across studies.26,28 
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Importantly, the timing of the EEG assessment following injury may impact the 

observed results. Fickling et al. captured EEG data in the early acute phase, within 

24 hours after the concussive event.25 A recent review by Brush et al. indicates 

when the EEG assessment is conducted greater than one week following the 

concussive event, P300 amplitudes tend to decrease relative to baseline.29 When 

conducting ERP assessments, it is important to be aware of the time course 

of brain signal changes following the injury and incorporate that information 

into clinical decision-making.25 

Consistent with Fickling et al., a review of 13 studies evaluating concussed 

individuals in different settings, has demonstrated that ERPs are more sensitive 

to detecting post-concussive changes in brain function than traditional 

neurophysiological tests of symptom-based reporting.23,25
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TRAUMATIC BRAIN INJURY (TBI)

Imaging techniques, such as CT and MRI scans, are useful in acute stages of 

head injury, however beyond the acute stages of an injury, such scans can often 

appear normal. Because ERPs assess functional brain activity, they can be useful in 

revealing subtle changes in information processing resulting from diffuse axonal 

injury.29 The utilization of ERPs for TBI has been particularly useful in intensive care 

units of the ease of the method and high reproducibility.30 The P300 is possibly 

the most researched ERP for clinical application in brain injury, likely the result of 

its ability to index attentional processes in the brain.30,32 

Many studies have shown reduction of N100 and P300 amplitudes as well as 

delayed P300 latency in the TBI population.30,32 The N100 latency is delayed 

following a traumatic brain injury.30,33 In addition, there is a growing body of 

literature that suggest there is a reduction in the amplitude of the auditory N100 

in brain injury survivors.34,35
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In a study of healthy participants and TBI survivors, P300 latencies were 

significantly delayed by TBI and N400 amplitude were significantly reduced at 

two days post-injury.36 The authors also noted that N100 and P300 amplitude 

measurements have clinical utility in detecting deviations from normal cognitive 

processing due to test-retest reliability over time.

In another study evaluating individuals in a vegetative state or coma due to 

severe TBI, significant correlations were found between N100 latency and 

cognitive and behavioral outcomes, particularly those that explore memory 

and frontal functions.35 Specifically, slower N100 latencies were associated with 

greater functional impairment and reduced cognitive capacity in this population. 

There is also evidence showing that adults who experienced moderate to severe 

TBI in adolescence or childhood show a reduced N400 amplitude on average.37 

Similarly, in our work on disorder of consciousness evaluation.38 The P300 latency 

was significant correlated with all standard clinical measure of functional status. 

In rehabilitation, it has been possible to demonstrate the re-emergence of 

components like the N400 during intensive speech therapy following TBI.38 The 

ERPs measured by NeuroCatch® have also been used to monitor treatment and 

therapy in recovery from severe TBI.39 In this case study, intensive rehabilitation 

combined with translingual stimulation to promote neuroplasticity focused on 

physical rehabilitation improvements, and importantly, showed P300 amplitude 

improvements related to improved attention and reduced post-traumatic stress 

disorder symptoms.39 

Collectively these studies demonstrate that when combined with other 

clinical assessments, the ERPs in NeuroCatch® can help to elucidate the 

neuropsychological mechanisms underlying the cognitive impairments observed 

after TBI.
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STROKE

The P300 has been used as a marker of cognitive recovery following stroke. It has 

been shown that within four weeks of a stroke, the P300 latency is significantly 

delayed and the amplitude is significantly reduced compared to controls.40,41 

Importantly, the average P300 latency in individuals with stroke did get faster 

within a 12-month window following the stroke, whereas the P300 amplitude did 

not show progressive improvement.40 Similarly, a large study which looked at the 

P300 latencies of 563 participants showed a significant improvement (reduction) 

in P300 latency 24 months after the stroke.42

The N400 peak latency has been correlated with performance on tests of spoken 

word comprehension and vocabulary knowledge in a sample of individuals with 

stroke, indicating the potential utility of using ERPs to detect and monitor aphasia 

progression.43 Importantly, this work was the synthesis of series of research 

studies that validated the strong association between NeuroCatch® ERPs and 

standardized neuropsychological tests in both healthy and neurological acquired 

brain injury patient populations.44
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MILD COGNITIVE IMPAIRMENT & DEMENTIA

Numerous clinical studies evaluating the P300 suggest that this ERP component 

may be clinically useful as an index of cognitive functions, specifically attention 

and working memory. Naturally, research has focused on utilizing P300 for the 

assessment of mild cognitive impairment (MCI), dementia and Alzheimer’s 

disease (AD).45 Literature suggests that delays in P300 latency are correlated 

with the impaired memory processes.15,46 Furthermore, research has shown that 

P300 latency increases in dementia and correlates with the level of the disease.47 

Finally, Horvath et al. conducted a critical review of current literature on the use 

of ERP as biomarkers in MCI and AD.48 In this review, P300 latency and amplitude 

abnormalities (latency delays and amplitude reductions) are suggested to be 

sensitive tools for detecting cognitive decline in patients with AD. The authors 

also noted that P300 changes appeared to be objective and sensitive measures 

for discriminating individuals with MCI from controls and AD patients; moreover, 

changes in P300 might be useful in the detection of the transition from MCI to 

AD.49

Similarly, the most common clinical applications of the N400 are in MCI and 

dementia. The area of the brain that is thought to be responsible for the N400 

is the temporal lobe.50 Specifically, the communication between the posterior 

temporal cortex and the anterior temporal cortex is thought to give rise to this 

component.51 AD and dementia have been reported as typically beginning in 

the medial temporal lobe and spreading from there.52 Based on this progression 

and the localization of the N400, reduction of the N400 amplitude may provide 

clinical value in combination with other tests. Evidence suggests that patients 

with dementia or MCI may show reduced amplitude or absent N400s and are 

more likely to have delayed N400 latencies if present.20 These characteristics 

have been successfully used to predict the conversion of MCI into dementia, 

specifically being a useful biomarker for the detection and staging of early AD.20,48

NEUROLOGICAL DISEASES



Clinical & Research Applications of ERPs27 of 56

MULTIPLE SCLEROSIS (MS)

Cognitive dysfunction is reported in approximately 30-70% of individuals with 

MS.53 The P300 has been studied extensively in relation to cognitive dysfunction 

in individuals with MS and may be used to aid in the identification of these 

deficits. In general, the P300 is delayed in latency and is reduced in amplitude 

when compared to controls.54,55 A recent study demonstrated that the P300 

latency may be used as a prognostic indicator of disability progression over 

a 15-year follow-up period, indicating the high sensitivity of this metrics in 

this population.56 In addition, P300 latency has been studied in conjunction 

with advanced neuroimaging techniques, such as MRI, to assess relationships 

with underlying changes in brain structure. It was shown that lesion volume 

in the frontal horn and brain stem positively correlated with P300 latency, 

demonstrating the important relationships between neurophysiological measures 

and changes in brain anatomy.57
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MENTAL HEALTH

The challenge of objective diagnosis in the field of psychiatry is well documented 

and great emphasis is being placed on identifying biomarkers which may aid in 

diagnosis of various psychiatric disorders.58 The clinical utility of ERPs has been 

explored in a variety of psychiatric disorders with some suggestions of biomarker 

potential. Some of the most commonly studied uses for ERPs in the mental health 

field are summarized below.

POST-TRAUMATIC STRESS DISORDER (PTSD) 

An in-depth review of 13 studies on ERPs and PTSD showed a reduced P300 

amplitude to target stimuli in individuals with PTSD compared to control 

participants.59 The review also summarized inconsistent results regarding changes 

in amplitude and latency of the N100 response.59 Supplementary studies found 

that overall, P300 results suggest a context dependent information processing 

dissociation in PTSD, such that the processing of neutral stimuli is reduced, 

but the processing of trauma-related stimuli, or neutral stimuli presented in the 

context of trauma-related cues, is enhanced.60 

SCHIZOPHRENIA 

P300 latency is delayed in individuals with schizophrenia and P300 amplitudes 

were sensitive to fluctuations in the severity of symptoms.36,37 Auditory P300 

amplitude was specifically identified as a trait marker for schizophrenia.61,62 

Reduced P300 amplitude in individuals with schizophrenia compared with healthy 

controls has been well documented and is consistent with an observed fronto-

temporal atrophy seen in many individuals with impaired attentional processing.31 

Others have also reported reduced N100 amplitude and an increase in N400 

latency in this patient population.1,63
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DEPRESSION

Reduction in P300 amplitude has been observed in individuals with depression, 

mainly with suicidal ideation, psychotic features or severe depression.64

ADDICTIONS

ALCOHOL DEPENDENCE 

Alcohol induced reduction of N100 amplitude has been consistently reported in 

the literature.1 The P300 response may be utilized as a potential endophenotypic 

marker for alcohol dependence; P300 amplitude is small in individuals with 

alcoholism, and not as a consequence of the deleterious effects of alcohol on the 

brain. Specifically, after abstinence, many of the clinical and electrographic sign 

characteristics of alcohol dependence may return to normal; nevertheless, the 

P300 amplitude reduction is shown to persist.32 
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DEVELOPMENTAL CONDITIONS

ATTENTION DEFICIT/HYPERACTIVITY DISORDER (ADHD) 

One group conducted a 10-year review of ERP research in attention deficit/

hyperactivity disorder. Results indicated that a substantial number of ERPs 

(including N100 and P300) correlate to the disorder.65 Specifically, robust 

differences from healthy participants were reported in early orienting (an 

organism’s immediate response to a change in its environment), inhibitory control, 

and error-processing components. A meta-analysis exploring the relationship 

between P300 characteristics in adults with ADHD demonstrated that individuals 

with ADHD had significantly reduced P300 amplitudes compared to controls, 

and this was replicated across several studies in the review.66 This finding is in 

alignment with existing research on children with ADHD and the reduction in 

amplitude becomes more pronounced as individuals get older.66

AUTISM SPECTRUM DISORDER (ASD)

Children with autism spectrum disorder (ASD) have been characterized with ERPs 

by having lower attention resource allocation and engagement when processing 

visual stimuli.67 ERP results showed significant N100 and P300 latency and 

amplitude differences from other children. These N100 differences carried over to 

a study of adolescent and young adults with ASD, providing further insight into 

possible sensory gating deficits in ASD individuals.68 One large analytical review 

of ASD and ERPs breaks down both visual and auditory-elicited ERPs and the 

impairments that exist in lower and higher-level visual and auditory functioning.69
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LEARNING DISABILITY (LD)

A review on different neuroimaging techniques of studies involving individuals 

with learning disabilities (LD), found that ERP studies demonstrated latency 

and amplitude differences between dyslexics and controls, specifically in later 

components, such as the N400.70 These differences are not confined to one 

hemisphere and show functional differences from birth into adulthood.70

FETAL ALCOHOL SPECTRUM DISORDER (FASD)

While there are not many ERP-related studies looking into fetal alcohol spectrum 

disorder (FASD), the ones that do have been finding differences between FASD 

and control groups71–73. Because of the light amount of literature, the ERP 

differences between studies do not all converge to similar results, predominantly 

because the low number of studies are looking at different ERP components. 

PEAK PERFORMANCE

As an unparalleled measure of information processing speed, ERPs have been 

used extensively in the literature to evaluate peak mental performance.27,74,75 Real-

world clinical applications for NeuroCatch® include executive health management, 

elite sports and military, and astronaut health management. Recent brain vital sign 

studies, examined ERPs in elite hockey players27 as well as improved cognitive 

vigilance through neuromodulation75, as examples of emerging peak performance 

applications.
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UTILIZATION OF THE 
NEUROCATCH® PLATFORM
If a client is experiencing, or is concerned about, changes in their brain 

functioning, a healthcare practitioner may decide to perform several tests to 

better understand the overall health of the brain. Those tests may include 

medical imaging exams, such as MRI or CT scans, which report on brain structure. 

The NeuroCatch® Platform reports on cognitive brain function. It offers one 

rapid scan that is used to objectively measure the latency (speed) and amplitude 

(strength) of the brain’s responses to patterns embedded in the audio sequence. 

The results of the scan are summarized in the NeuroCatch® report which gives 

the healthcare practitioner more detailed information about that client’s brain 

function at that point in time, enabling integration of this information into their 

cognitive treatment plan.
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ERP QUICK REFERENCE GUIDE

N100 - Auditory SensationNN110000  ––  AAuuddiittoorryy  SSeennssaattiioonn  
  
GGeenneerraall  FFuunnccttiioonnaall  rroollee  Pre-attentive perception of sounds.11 
DDeemmooggrraapphhiicc  
CChhaarraacctteerriissttiiccss  

AAggee  No strong evidence of relationship with latency.17 

Significant correlations for amplitude, curvilinear 
peaking during early twenties.17 

SSeexx    No reported differences between sexes. 
EEdduuccaattiioonn  No strong evidence of relationships. 
RRaaccee  No strong evidence of relationships. 

TTyyppiiccaall  
RReessppoonnssee  

  AAmmpplliittuuddee  LLaatteennccyy  RReeffeerreennccee  
RRaannggee  2.5 – 11.3μV 78 – 126ms 

post-stimulus 

10,76 

FFiinnddiinnggss  iinn  
ppeeeerr--rreevviieewweedd  
lliitteerraattuurree  

CCoonnccuussssiioonn  ––  aaccuuttee    ▲ ▲ 25 
CCoonnccuussssiioonn  ––  
cchhrroonniicc//TTBBII  

▼ - 30,32,35 

MMuullttiippllee  SScclleerroossiiss  ▼ - 77 
PPaarrkkiinnssoonn’’ss  DDiisseeaassee  - ▲ 78 
AAllccoohhooll  DDeeppeennddeennccee  ▼ ▲ 1 
PPoosstt--TTrraauummaattiicc  SSttrreessss  
DDiissoorrddeerr  

▲* 
 

▲* 59 

SScchhiizzoopphhrreenniiaa  ▼ - 63 

AADDHHDD  ▼ - 65 

DDeepprreessssiioonn  - ▲ 79 

  
* Most common trend. 
  
  
 
  

NOTE: Summaries are presented from scientific literature and are not to be used for diagnosis. Results obtained from academic 

literature are not necessarily from controlled clinical trials. Differences in ERPs may exist depending on stimulus sequence design, 

hardware design, experimental factors, etc. This section demonstrates that ERPs can be used to detect changes in these populations, 

and the likely direction of these changes at the group level. This does not necessarily translate to specific changes at the individual 

level using the NeuroCatch® Platform. This is not a statistical meta-analysis. Only changes described in the literature are presented.

LLeeggeenndd  
  
▲ Indicates an increased ERP amplitude and/or latency from control participants in the referenced 

studies. 
▼ Indicates a decreased ERP amplitude and/or latency from control participants in the referenced 

studies. 
- Indicates insufficient evidence of a difference or no difference from control participants.  

 
  

Legend
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P300 - Basic Attention

PP330000  --  BBaassiicc  AAtttteennttiioonn  
  
GGeenneerraall  FFuunnccttiioonnaall  rroollee  Attentive cognitive processing of improbable stimuli.80 
DDeemmooggrraapphhiicc  
CChhaarraacctteerriissttiiccss  

AAggee  Significant correlation for amplitude and latency. As an 
individual ages, the latency increases and amplitude 
decreases.17 

SSeexx  Gender effects on both P300 amplitude and latency. 
Females on average have a higher amplitude they also 
have increased latency.81 

EEdduuccaattiioonn  No literature has been found that correlates certain levels 
of education with characteristics of the P300 component. 

RRaaccee  Nothing to suggest that race plays a role in the P300 
component. 

TTyyppiiccaall  
RReessppoonnssee  

  AAmmpplliittuuddee  LLaatteennccyy  RReeffeerreennccee  
RRaannggee  2.8 - 12.7μV 194 - 334ms  

post-stimulus 
15,18 

PPeeeerr  rreevviieewweedd  
lliitteerraattuurree  
ssuummmmaarryy  ((nnoott  
ffoorr  ddiiaaggnnoossiiss))    

CCoonnccuussssiioonn  ––  aaccuuttee  ▲ ▲ 25 
CCoonnccuussssiioonn  ––  
cchhrroonniicc//TTBBII  

▼ ▲ 29,30,32 

MMiilldd  CCooggnniittiivvee  
IImmppaaiirrmmeenntt  //  DDeemmeennttiiaa  

▼ ▲ 47, 82,83 

MMuullttiippllee  SScclleerroossiiss  ▼ ▲ 77 
PPaarrkkiinnssoonn’’ss  DDiisseeaassee  ▼ ▲ 84 
SSttrrookkee  ––  aaccuuttee  ▼ ▲ 6 
SSttrrookkee  ––  ssuubbaaccuuttee  ▼ ▲ 42 
PPoosstt--TTrraauummaattiicc  SSttrreessss  
DDiissoorrddeerr  

▼ - 59 

AAllccoohhooll  DDeeppeennddeennccee  ▼ - 32,1 
SScchhiizzoopphhrreenniiaa  ▼ ▲ 62 
DDeepprreessssiioonn  ▼ - 64,79 
AADDHHDD  ▼ ▲ 65 
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N400 - Cognitive Processing

NN440000  --  CCooggnniittiivvee  PPrroocceessssiinngg  
  
GGeenneerraall  FFuunnccttiioonnaall  RRoollee  Cognitive semantic processing, preceded by phonological 

processing in speech perception, found at the back of the 
scalp.85 

DDeemmooggrraapphhiicc  
SSuummmmaarryy    

AAggee  Decreased amplitude and increased latency for both 
congruent and incongruent components.86 

SSeexx  
  

There has been evidence in the visual paradigm that there are 
sex differences between men and women in the N400 but 
there is yet to be any conclusive evidence for the auditory 
paradigm.87 

EEdduuccaattiioonn  Based on the underlying principle that the N400 generally 
indexes cognitive processing it would be safe to assume that 
education shapes the component. 

RRaaccee  As above. 

TTyyppiiccaall  
rreessppoonnssee  

  AAmmpplliittuuddee  LLaatteennccyy  RReeffeerreennccee  
RRaannggee  1.5 - 4.4μV, 1μV 

cutoff 
356 - 632ms  
post-stimulus 

16 

FFiinnddiinnggss  iinn  
ppeeeerr--
rreevviieewweedd  
lliitteerraattuurree  

CCoonnccuussssiioonn  ––  aaccuuttee  ▲ ▲ 88 
CCoonnccuussssiioonn  ––  
cchhrroonniicc//TTBBII  

▼ - 36,37 

MMiilldd  CCooggnniittiivvee  
IImmppaaiirrmmeenntt  //  
DDeemmeennttiiaa  

▼ ▲ 
 

20,89 

SSttrrookkee  - ▼ 42 

SScchhiizzoopphhrreenniiaa  - ▲ 1 
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APPENDIX A: GUIDE 
TO GETTING OPTIMAL 
NEUROCATCH® SCAN RESULTS

SCOPE

This policy covers best practices related to the administration of NeuroCatch® 

Platform scans and will align with all related training and documentation.

PURPOSE

The purpose is to ensure a consistent approach by all NeuroCatch® users to 

optimize scan results.

RESPONSIBILITY

The Chief Science Officer is responsible for updating this policy document and 

any amendments made to it.

Any person conducting a NeuroCatch® scan must follow best practices to control 

for factors that could impact the quality and the results of the scan.

• When following this guideline, more than 95% of scans should successfully 

result in high-quality waveform results

• When following this guideline, all three (ABC) responses will be successfully 

identified by the automatic peak detection algorithm to enable full radar 

plot brain vital sign interpretation between 50-94% or the time. Successful 

implementation of this guideline increases the chance of being closest to the 

highest percentage outcome. 

These best practices are outlined in the following pages.
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BEFORE THE SCAN

• Switch off or remove (where possible) any sources of radio frequency and 

electromagnetic energy (i.e., air conditioning units, power generators, etc.). 

• Turn cell phones and other wearables (i.e., smart watch) off or onto airplane 

mode, and put it out of sight and reach (both clinician and client).

• Ensure the room is well lit and not conducive to drowsiness (e.g., lights on).

• Eliminate visual distractions within the client’s field of view. Set up the room so 

that the fixation cross is placed on an empty wall away from doors, windows, 

corridors etc. Keep the door closed and close blinds where possible/

applicable. 

• Place a sign outside the door of the room to encourage people to remain as 

quiet as possible while the scan is in progress.

CONTROL FOR EXTERNAL ENVIRONMENTAL FACTORS IN THE 
ROOM SET-UP.

NeuroCatch® works best in quiet environments with minimal distractions.
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• Evaluate hair type and pre-prepare accordingly before fitting the cap. 

 o In the case of skin that has been exposed for extended durations (e.g., 

established baldness), it may be beneficial to wipe down the midline with 

an alcohol wipe.

 o For long and/or thick hair, ask the client to part their hair down the middle 

to expose the scalp where you will be applying the electrodes. They can 

tie it back behind their ears in a low ponytail. 

 o Ensure hair is dry and free of chemical products (i.e., hairspray, gel, etc.).

• Select the appropriately sized cap by measuring the circumference of the 

client’s head.

• Place the cap properly to ensure midline and central alignment and secure the 

chin strap as tight as is comfortable.

• It is important to visually check that the electrodes (e.g., Fz, Cz, and Pz) are 

well positioned and as close to the scalp as possible.

• Prepare right earlobe electrode location and clip on reference electrode.

 o Wipe both sides of the earlobe thoroughly with an alcohol wipe. The 

reference site must be cleaned thoroughly to remove oil, old skin, etc.

 o Apply gel liberally to both the interior metal ring and to the plastic surface 

of the clip that will contact the earlobe.

 o Ensure that the electrode clips securely to the right ear of the client and is 

not likely to fall off during the scan.

ENSURE LOW IMPEDANCES ACROSS ALL ELECTRODES.

Following these steps will ensure proper cleaning and preparation of all 
electrode sites, with particular importance of the reference site on the ear lobe. 
Running with higher than optimal impedance will adversely impact the waveform 
quality and therefore reduce the potential of getting a representative radar plot.
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• Apply gel to the midline electrodes, starting with ground and then the others. 

 o Insert the curved syringe into the hole in the electrode cup. Gently twist 

2-3 times in a manner that allows the gel to reach the scalp through the 

hair beneath, with the tip of the syringe lightly in contact with the scalp, 

to create a tunnel in the hair directly below the electrode cup. Squeeze a 

small amount of electrode gel, starting from the back of the electrode cup 

and continuing to the front as you slowly withdraw the syringe to fill the 

space with gel. The goal is to ensure that the gel forms a bridge between 

the scalp and the electrode.

 o This is an iterative process. Electrode gel does take some time to settle 

and allow for the ionic exchange to begin between the electrode and the 

skin. Therefore, it is best to add a small amount of gel at each site and 

repeat the process until impedances are Green (i.e., Insert syringe -> Add 

Gel -> Check Impedance -> Repeat as required). 

 o Adding too much gel may not help and could cause electrodes to connect 

to each other, which will negatively affect the recording. In addition, 

adding more gel may not necessarily improve impedance, particularly if 

there is a poor connection (i.e., due to hair, air bubbles) between the scalp 

and the electrode. 

 o If all impedances are not responding, redo the connections at the 

reference and the ground sites. 

 o We recommend all green impedance indicators, with levels at or below 

15 KOhms. However, if all impedances do not reach green levels within 

5 minutes, it is acceptable to proceed with orange indicators. In this 

situation, the electrode sites with orange indicators should be logged in 

the scan notes.

Note: The software will not allow users to proceed unless all the impedances are green 
or yellow.
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• The client should be seated in a comfortable, fixed chair that does not allow 

for movement 

• Encourage the client to stay relaxed during the scan, and move as little as 

possible (e.g., movement generates electrical artifacts). 

• The fixation cross should be positioned approximately 2m (6 feet) away at or 

slightly above eye level. Advise the client that movement of their eyes can 

also create artifacts so if they focus on fixation cross during the test, it helps to 

get the best results.

• Facial muscle activity creates artifacts, so note that chewing gum, talking, 

stretching, or clenching jaw muscles should be avoided.

• Remove any metal (e.g., studs, earrings) from right ear lobe and check that 

there are no obstructions for earphones (e.g., wax).

• NeuroCatch® scans can be conducted with the client in other positions (e.g., 

supine, reclined, etc.) provided the cap and sensors can be accessible for 

preparation and the position allows them to be still.

CONTROL FOR BIOLOGICAL FACTORS THAT 
INTRODUCE NOISE.

NeuroCatch® works best when the client is seated in a comfortable position and 
minimises any physical movements in their body, head, face, and eyes.



Appendix A: Guide to Getting Optimal NeuroCatch® Scan Results41 of 56

• Notify the client that their level of alertness and attention throughout the test 

is important for the best possible results. 

• Minimize factors that adversely affect attention and cognitive processing 

(e.g., fatigue, drowsiness, agitation, etc.). It may be worthwhile to encourage 

any activities that promote alertness and extended attention (e.g., a bit of 

movement pre-scan, a drink of water, increased light levels etc.).

• Be aware of typical circadian rhythms of a client. For instance, scanning at a 

time of the day that is optimal for awareness is better than a time of day that 

is inconsistent with a client’s circadian rhythm (e.g., an early morning scan for 

a night owl). 

• Use the established script below to ensure clear, consistent instructions for 

what to do during the scan. Deviation from the script may result in uncertainty 

and can adversely affect the results. 

• Compliance is a critical factor in successful scan results for both the client and 

the clinician. Following these instructions will optimize the scan results for the 

highest quality with the highest possible repeatability.

COACH THE CLIENT ON OPTIMAL TASK PERFORMANCE.

NeuroCatch® is a cognitive task that requires optimal attention to the 
instructions. Given that it is a passive listening task, on-going attention and 
alertness over the entire 6-minute scan duration is critical. It is important 
to ensure that the client is prepared and ready to be able to optimize their 
performance.
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NeuroCatch® looks at your responses to an auditory sequence that you will 
listen to over the next 6 minutes. You will hear a series of repeating tones and 
word pairs. Most of the tones are the same but some of the tones are a different 
pitch. Each series of tones is followed by a pair of spoken words. Each word 
pair either matches (e.g., chair, table) or mismatches (e.g., chair, pencil). For 
each word pair, you need to listen to the words and decide if the second word 
matches or mismatches. It is important to pay close attention throughout the 
entire scan. Remember to sit as still as possible and keep your eyes focused on 
the cross on the wall.

DURING THE SCAN

If the person administering the scan stays in the room (recommended), then they 

should stay out of visual field, and must take care not to distract or disturb the 

client (e.g., talking, moving, making noise etc.).

Monitor the client during the scan and make notes in the scan record of any event 

that could affect the results (e.g., falling asleep, head/jaw movement, excessive 

eye movement or blinking). Anything that could adversely affect the results 

should be logged in the “scan notes” section at the conclusion of the scan.
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AFTER THE SCAN

• NeuroCatch® is designed to provide the scan results in approximately 

1-2-minutes after the scan completion. If the scan results are not returned 

within 3-5 minutes, check that the laptop is connected to Wi-Fi. If there are 

still no results, exit and re-start the software.

• While you are waiting for the results, talk with the client about their 

experience of listening to the stimulus sequence. They should have some 

recall of a couple of examples of words or word pairs to demonstrate that 

they were paying attention. Make notes of any self-reported deviations from 

instructions (e.g., becoming distracted, trouble staying awake, excessive 

movement, blinking etc.). 

EVALUATE THEIR SELF-REPORTED COMPLIANCE AND TASK 
PERFORMANCE.

• Follow the cleaning instructions in the user guide. 

• Ensure that all gel residue is cleaned off the electrodes, particularly on the 

reference earclip electrode. Any gel that dries on the electrode surface will 

result in poor impedances in subsequent scans.

CLEAN THE CAP PROPERLY.
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RUNNING ADDITIONAL SCANS

• Review the waveforms for signal quality. If signal quality is bad (as per the 

indicator above the waveform), then a second scan can be considered.

• If the signal quality is acceptable but no result is indicated, first determine if 

the peak(s) can be manually identified. If you can manually identify the peak 

on the waveform, then you may prefer to indicate this on the report. If not, a 

second scan can be considered to give the client another chance to generate 

a strong response. 

• If you think that a second scan will make a difference to the clinical 

assessment or the client experience, consider that the second scan may also 

be impacted by cognitive fatigue.

Running additional scans back-to-back is not recommended due to cognitive 
fatigue. In rare instances, an additional scan may be considered. The 
NeuroCatch® automated algorithm does not report a result if (a) the signal 
quality from the scan was poor, or (b) the response from the client was not 
consistent enough to elicit a substantial effect. If the results from the scan are 
inconclusive (i.e., no results reported), you may want to consider running an 
additional scan.

FIRST DECIDE IF AN ADDITIONAL SCAN IS NECESSARY.
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• Explain to the client that the scan was inconclusive (e.g., due to 

environmental, biological, and task related factors above), and you would like 

their permission to run a second scan. 

• If signal quality was poor, try to identify and remove the source(s) of noise.

• If the signal quality was good but the response was inconsistent, reiterate the 

task instructions to the client from the script provided.

• Review the list above to ensure that you are following the best practices. 

Adjust as needed.

• Advise the client to get up and move around and give them a few minutes to 

collect themselves and refresh their alertness level. Running scans back-to-

back without a rest is strongly discouraged as cognitive fatigue may adversely 

impact the results.

• Re-run the scan.

• While interpreting results, if the second scan is also inconclusive, we do not 

recommend running a third scan in the same sitting.

MITIGATE COGNITIVE FATIGUE DURING THE SECOND SCAN.
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APPENDIX B: GOING FROM 
ERPs TO NEUROCATCH® 
PLATFORM RADAR PLOTS

WHAT ARE THE ABCs OF NEUROCATCH®?

The foundational results from the NeuroCatch® Platform are event-related 

potential (ERP) waveforms, which contain the Auditory sensation N100, Basic 

attention (P300), and Cognitive processing (N400) as brain vital sign responses 

(the ABCs of NeuroCatch®). These responses can be accurately and reliably 

detected in most individuals (>90%). Each of the three responses are scored for 

amplitude and latency to result in six brain vital signs.

Amplitude: Generally, the peak amplitude of an ERP response represents the 

number and synchronization of cortical neurons that actively contributed to the 

response in microvolts (µV). Larger amplitudes therefore reflect larger numbers 

of cortical neurons that are active in synchrony. It is important to note that larger 

amplitudes are not synonymous with “better” responses, as enhanced amplitude 

responses also occur in situations where cortical responses have been over-

activated (as may related to specific impairments, e.g., noise sensitivity).

Latency: The peak latency of the response is a direct (real-time) measure of 

the time in milliseconds (ms) for the ERP response to peak. Faster  latencies 

therefore represent a real-time measure of faster sensory, attention, and cognitive 

processing. It is important to note that slower latencies in one response, for 

example Auditory sensation, do not necessarily translate to delays in the other 

responses. Later cortical responses can compensate for earlier delays (e.g., 

sensory hearing loss).

For more information about these brain vital signs, please refer to the beginning 

of this document -  Clinical Overview of the NeuroCatch® Platform.
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WHAT IS A NEUROCATCH® RADAR PLOTTM?

A NeuroCatch® (NCP) Radar PlotTM is an intuitive visualization that summarizes 

an individual’s ABC responses. Each response is transformed by standardizing 

against the reference range and then plotted radially around a central point 

to form the radar. Larger amplitude and faster latency responses are displayed 

towards the outside of the radar. Conversely, smaller amplitude and slower 

latency responses are displayed towards the inside of the radar. 

As there are six metrics in total, the NCP Radar PlotTM is defined by a hexagonal 

profile, which is overlayed with the reference data range (shown in light green) 

and the median response (dashed black line). The reference data range 

represents the 5th to 95th percentile range from a database of 189 self-described 

healthy individuals ranging from 8-88 years old.

Figure 1: An example of an NCP Radar PlotTM 
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HOW DO I INTERPRET AN NCP RADAR PLOTTM?

Single-Scan Report: The single-scan report enables a rapid comparison of an 

individual’s ABC responses with respect to the reference database. An individual’s 

NCP Radar PlotTM is displayed using a blue line relative to the hexagon-shaped 

reference data range and median response. Observing where the ABC responses 

are located on the radar plot can quickly indicate if the results are larger/faster 

or smaller/slower than the reference population, or some combination thereof. 

Importantly, any given individual’s result is highly specific and may not always fall 

within the reference range for any combination of the six total measures, even in 

the absence of a clinical condition. 

Multi-Scan Report: The multi-scan display option is an extension of the single-

scan report, which enables comparing any two or three NCP Radar PlotsTM to 

each other. Up to three plots can be overlaid on to the reference range. This 

is a powerful feature to track changes in profile over time. Accordingly, factors 

affecting variability should be considered when using the multi-scan display 

option.

Figure 2: An example of a multi-scan NCP Radar PlotTM 
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SHOULD I EXPECT A FULL NCP RADAR PLOTTM 
EVERY TIME I SCAN?

Not every scan will produce a full NCP Radar PlotTM. The NCP Radar PlotTM 

will only display results when one or more ABC responses are detected by the 

NeuroCatch® automated peak detection algorithm. The NeuroCatch® automated 

peak detection algorithm is constantly evolving. It requires, however, each 

response to meet a specific confidence threshold for detection. As such, either a 

partial or no radar plot result may occur when the ABC response(s) fall outside of 

threshold levels required for detection. This situation may result from a number of 

factors, such as the following: 

Signal Quality: Good signal quality can be affected by environmental, 

physiological (eye blinking, body movement, jaw movement, etc.), or 

instrumentation factors. NeuroCatch® includes some proprietary AI-based 

algorithms to reduce noise. However, current estimates indicate that less than 

5% of scans may be affected by noise to the extent where an ERP cannot be 

generated. This is indicated on the data quality indicator on the respective 

waveforms. 

Insufficient Evoked Response: If the data quality is acceptable and an ERP 

result is not scored, this is likely due to an individual’s response not meeting the 

threshold for detection. NeuroCatch® ERPs are derived from the client’s average 

response to each tone/word type over the entire six-minute scan. If an individual 

is not compliant with the instructions for actively listening to the sequence or is 

not capable of consistently processing the pattern variations in the sequence for 

the entire duration, they will not generate a response large enough to meet the 

confidence threshold. 

We estimate that, depending on clinical and environmental factors, full radar plot 

data is expected for between 50-94% of scan  s. To optimize the percentage of 

full radar plot results, it is recommended to follow Appendix A: Guide to Getting 
Optimal NeuroCatch® Platform Scan Results or contact NeuroCatch Inc. for 

technical support.
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HOW DO NEUROCATCH® ERP WAVEFORMS 
SUPPLEMENT THE RADAR PLOTS?

Where the NCP Radar PlotTM shows a summary of the brain vital sign ABC 

responses (N100, P300, and N400), NeuroCatch® provides the entire ERP 

waveforms showing the real-time, averaged, neurophysiological responses to the 

different stimulus types used in the stimulus sequence (tones and word pairs). The 

waveforms therefore contain full spectrum ERP information that can significantly 

supplement the interpretation of the results. 

Importantly, ERP waveforms are always displayed even if a peak was not 

detected. Therefore, examination of the ERP waveforms, as an essential step 

after understanding the radar plot. ERP waveforms will enable the identification 

of a below-threshold peak that was not detected and/or data quality issues. All 

waveforms also include estimates of brain response variability for identified ABC 

responses. The ABC responses are indicated on the waveforms using a dotted 

oval indicator, and the size of the indicator reflects the total variability in both 

amplitude and latency. The larger the oval, the more variable that physiological 

response was over the duration of the six-minute scan. Conversely, smaller 

indicators represent less variable, more consistent, responses. 

ERP waveforms follow well-established patterns/shapes that have been identified 

through decades of research. While there can be notable differences between 

individuals in these pattern structures, these are quantifiably more consistent 

within individuals. That is, an individual’s ERP waveforms tend to be quite 

consistent. Comparing feature changes (e.g., peak shape) of an individual’s 

waveform over time indicates trends that might not be evident in the radar 

plots. This is further useful in cases where responses have not met the threshold 

for detection. It is important, however, to consider additional external and 

internal factors that impact the physiological nature of ERP responses, biological 

noise (e.g., drowsiness, movement, etc.), and external noise (e.g., acoustic and 

electromagnetic noise). More detail about factors  affecting ERP waveforms 

are described in the beginning of this document - Clinical Overview of the 
NeuroCatch® Platform.
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