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ABSTRACT

Objective: To investigate the associations between P3 responses induced by a Go/NoGo task
and behavioral performance measured by the Continuous Performance Test (CPT) in children with
attention deficit hyperactivity disorder (ADHD) and typically developing (TD) children. Methods:
The sample consisted of 21 children with ADHD and 20 TD children. All participants performed
two neuropsychological tasks (i.e., Go/NoGo task and CPT), the order of which were randomly
assigned. Electrophysiological data were recorded while participants were performing the
Go/NoGo task. Behavioral variables (i.e., omission errors, commission errors, reaction time [RT],
and reaction time standard errors [RTSE]) measured by the CPT and event-related potentials (i.e.,
P3 latencies and amplitudes at electrode sites—Fz, Cz, and Pz) evoked by the Go stimuli were
collected. Correlations between behavioral variables and P3 responses were calculated. Results:
Regarding the correlations between P3 responses and CPT performance, different patterns were
observed between groups. For children with ADHD, significant associations were found between
P3 latencies at Fz and RTs (r = .493, p < .05), P3 latencies at Cz and RTs (r = .566, p <.01), and
P3 latencies at Cz and RTSEs (r = .524, p <.05). For TD children, significant associations existed
between P3 latencies at Fz and omission errors (r = -.584, p < .01), P3 latencies at Fz and RTSEs
(r=-.601, p <.01), and P3 latencies at Cz and RTSEs (r = -.444, p <.05). Conclusion: The results
indicate that some different mechanisms may be involved when children with ADHD and TD
children perform the neuropsychological tasks. However, future studies with larger sample sizes
are warranted to validate the current findings.
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Introduction

Attention deficit hyperactivity disorder (ADHD) is a common neurodevelopmental disorder
characterized by developmentally inappropriate inattention, hyperactivity, and impulsivity
(American Psychiatric Association, 2013). The estimated prevalence rates range from 3%-10%
among school-age children worldwide (Chen, Shen, & Gau, 2017; Faraone et al., 2015; Gau, Chong,
Chen, & Cheng, 2005; Polanczyk, de Lima, Horta, Biederman, & Rohde, 2007). Children
diagnosed with ADHD frequently display difficulty sustaining their attention or regulating their
behavior in daily life (Chiang, Chen, Lo, Tseng, & Gau, 2015; Nigg, 2001; Reid, Trout, & Schartz,
2005). For instance, they cannot wait for their turn patiently when playing with others; they tend
to interrupt others when they are not supposed to, or they seem not to listen when spoken to
(American Psychiatric Association, 2013). Impacts of ADHD core symptoms and
neuropsychological functions on social functions may persist into adolescence and adulthood
(Chiang & Gau, 2014; Chiang, Huang, Gau, & Shang, 2013; Lin & Gau, 2017, 2018; Lin, Lo, Yang,
& Gau, 2015).

Relative to typically developing (TD) children, children with ADHD show more inferior
performance on tasks tapping attention and inhibition such as the Go/NoGo task (Paul-Jordanov,
Bechtold, & Gawrilow, 2010; Paul et al., 2007) and Continuous Performance Task (CPT) (Chiang
et al., 2015; Groom et al., 2010; Johnstone, Barry, Markovska, Dimoska, & Clarke, 2009). For
example, compared to TD children, children with ADHD have been observed to display slower and
more variable reaction times (RTs) (Epstein et al., 2011; Lin et al., 2014; Lin, Hwang-Gu, & Gau,
2015; Uebel et al., 2010) and exhibit more omission (an index of inattention) and commission (an
index of impulsivity or dis-inhibition) errors (Broyd et al., 2005; H. Y. Lin et al., 2015; Paul-
Jordanov et al., 2010). Apart from assessing executive functions at the behavioral level, researchers
have implemented studies to obtain electrophysiological data while participants with or without
ADHD are performing neuropsychological tasks in order to explore the neural mechanisms
underlying ADHD (e.g., Johnstone et al., 2007; Senderecka, Grabowska, Szewczyk, Gerc, &
Chmylak, 2012; Shen, Tsai, & Duann, 2011).

In event-related potential (ERP) studies, the P3(00), an ERP component, is typically elicited
in the Go/NoGo task or CPT (Broyd et al., 2005; Fallgatter et al., 2005; Paul-Jordanov et al., 2010;
Paul et al., 2007). It deflects positively peaking at around 300 ms after stimulus onset. The P3 is
closely related to selective attention and allocation of efforts (Kok, 2001; Picton, 1992). Abnormal

P3 activity has been observed in ADHD (Prox, Dietrich, Zhang, Emrich, & Ohlmeier, 2007). For
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example, Strandburg et al. (1996) found reduced and delayed visual P3 in children with ADHD.
Jonkman et al. (1997) reported that children with ADHD were more likely than healthy children to
exhibit smaller P3 amplitudes in selective attention tasks, indicating that the activation of P3
process was impaired in ADHD. Similarly, Overtoom et al. (1998) reported that significantly
reduced P3 amplitudes to targets were observed in the ADHD group during a visual continuous
performance task as compared to healthy individuals. Moreover, P3 is reported to be associated
with behavioral indicators related to attention and inhibition (e.g., RT, reaction time variability,
commission, and commission errors) (Cheung et al., 2017; Nieuwenhuis, Aston-Jones, & Cohen,
2005; Shen, Lee, & Chen, 2014).

To our best knowledge, previous research on ADHD has documented P3 responses and their
associations with other behavioral performance or cognitive processes using one
neuropsychological task (e.g., Kok, 2001; Overtoom et al., 1998; Prox et al., 2007; Senderecka et
al., 2012). However, studies with investigation into the associations of P3 responses elicited by one
task with behavioral performance measured by another task with similar cognitive construct would
help us not only to extend the application of P3 but also to understand the utility of P3 responses
as a measure relating to other performance in research and clinical settings in the future. Moreover,
there has been no study to demonstrate the differential correlation patterns between the P3 response
to Go/NoGo tests and the behavioral performance assessed by the CPT between children with
ADHD and those without ADHD. Therefore, based upon the literature, our present study aimed (1)
to compare the behavioral performance measured by the CPT (i.e., RTs, reaction time variability,
commission errors, and omission errors) and P3 responses (i.e., P3 amplitudes and latencies)
evoked by the Go/NoGo task in children with ADHD and TD children, and (2) to investigate the
associations between the CPT performance and Go/NoGo task-evoked P3 responses in the two
groups. We hypothesized that compared to TD children, children with ADHD showed more
deficient behavioral performance on the CPT (i.e., longer RTSs, larger reaction time variability, and
more commission and omission errors) and exhibited diminished and delayed P3 responses on the
Go/NoGo task. No specific expectations were made with respect to the associations between P3
and CPT behavioral performance in children with ADHD and TD children as this is, to date, the
first study to explore the P3-CPT associations using this Go/NoGo task (Paul-Jordanov et al., 2010;
Paul et al., 2007). Accordingly, the analyses for this research question were more exploratory.
Methods

Participants
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The sample consisted of 21 children with ADHD (17 boys) and 20 typically developing (TD)
children (18 boys), aged 8 to 12 years (ADHD group: M £ SD =9.84 £1.27 years vs. TD group: M
+ SD = 10.49 £ 1.12 years). The sample in this study overlapped with that in the previous research
(Hung, Gawrilow, Hsieh, & Gau, 2017). Children with ADHD were recruited from the Children’s
Mental Health Center of Department of Psychiatry, National Taiwan University Hospital, if they
met the inclusion criteria. The ADHD group was recruited and clinically diagnosed based on the
DSM-IV-TR criteria (American Psychiatric Association, 2000) while non-ADHD children were
recruited from local schools without having clinically relevant diagnoses based on clinical
evaluation and psychiatric interview. Excluded from participating in the study were those who had
a serious medical illness, such as a cardiovascular disease; who had a Full-Scale 1Q score less than
80; who had a history of bipolar disorder, psychosis, any substance abuse, pervasive developmental
disorder, depression or anxiety disorders; who had a history of any neurological disorder, or who
had ever used any psychotropic medications before the study. This study protocol was approved
by the institutional review board of the National Taiwan University Hospital. All children and their
parents signed the consent forms before they participated in this study.

Procedure and Electrophysiological Recording

After clinical evaluation, children and parents (mainly mothers) were invited to the lab. All
children then completed the intelligence test and were instructed to perform two
neuropsychological tasks (i.e., Go/NoGo task and continuous performance test). The order of
neuropsychological tasks was randomly assigned to children.

While children were performing the Go/NoGo task, their electrophysiological data were
simultaneously recorded using a cap chosen to fit optimally each child’s head. Electrodes were
used at up to 40 recording sites (according to International 10-20 system) utilizing an electrode cap.
Electrodes at the tip of the nose and at Fpz served as the reference and ground, respectively. Four
additional electrodes placed above and below the left eye and at the outer canthi of both eyes were
used for monitoring blinks and eye movements. All impedances were below 5 kQ. Signals were
digitized at a rate of 1 kHz with system acquisition filter settings of 0.5 to 100 Hz, with no 60-Hz
notch filter. Electroencephalography and stimulus markers were recorded continuously, while
participants were instructed to minimize eye movements and muscle artifact during the recording.

Children on medication for ADHD were required to be free of medication 48 hours before the
task session with their attending physicians’ approval. Mothers of children with and without ADHD
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were instructed to complete copies of the questionnaire relevant to their children’s behaviors while
their children were performing the tasks.
Measures

Swanson, Nolan, and Pelham 1V Scale (SNAP-1V) — Parent Form. The SNAP-IV, a 26-
item rating scale, is used to assess ADHD and oppositional defiant disorder (ODD) symptoms of
children aged 4-18 years old (Swanson et al., 2001). Items in the scale are to address both criteria
of ADHD (including inattention and hyperactivity/impulsivity), and ODD. The SNAP-IV is based
on a 4-point rating scale to describe the degree to which the behavior is abnormally frequent and
severe as compared to the same-age typically developing children. The psychometric property of
the Chinese version of the SNAP-1V has been established (Liu et al., 2006), and it has been widely
used in ADHD research in Taiwan (e.g., Gau et al., 2007).

Go/NoGo Task. The Go/NoGo task (Paul-Jordanov et al., 2010; Paul et al., 2007) was used
in the study. This task consisting of 360 stimuli (50% colored drawings of transportation vehicles
and 50% colored drawings of animals) were presented on a computer screen. The stimuli lasted
1,000 ms and were presented with an inter-stimulus interval (I1SI) of 1,500 ms. A fixation cross was
shown 500 ms before each stimulus, in the middle of the screen. We asked children to respond to
animals and vehicles by pressing one of two colored buttons, respectively. The correspondence of
stimulus type and response-button was reversed after the first half of the experiment, to prevent the
task from becoming too easy. We introduced a practice session of 16 trials in each half of the
experiment to ensure that children understood the task. In 33% of the trials, a stop sign—a spread-
out white hand on a purple circular background—was presented 150 ms before the stimulus. The
stop sign indicated that no response was to be given on the following trial. The trials using stop
signs were treated as NoGo trials; all other trials were Go trials.

Conners' Continuous Performance Test (CPT). The CPT is a computerized task for
individuals above 6 years of age. In the CPT, participants are instructed to press the spacebar when
a letter except “X” appears on the computer screen but to stop pressing the spacebar when “X” is
shown. The CPT consists of 6 blocks, including 3 sub-blocks that each contains 20 letter
presentations, for a total of 360 trials. The sub-blocks vary in inter-stimulus intervals (1SI) of 1, 2,
and 4 s, and the sequence of ISI conditions is presented randomly. For the purpose of the current
study, several indexes in the CPT are selected for data analysis, including omission errors (the
number of times not responding to a target), commission errors (the number of times responding

to a non-target), RT (the period of time between the presentation of the stimulus and the response),
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and hit RT standard errors (consistency of RT). These four indexes may be included in 2 dimensions:
focused attention (hit RT standard errors, and omission errors), hyperactivity/impulsivity
(commission errors, and RT) according to the factor analysis by Egeland and Kovalik-Gran (2010).
Data Analysis

For behavioral data, omission errors, commission errors, reaction time (RT), and reaction time
standard errors (RTSE) were collected from the CPT.

For electrophysiological data, electroencephalogram (EEG) data were recorded while children
were performing the Go/NoGo task. Data analysis was performed using Neuroscan. EEG data
epochs (-100 to 800 ms in relation to stimulus onset) for correct Go trials (trials followed by a
correct button press) were averaged per participant, excluding epochs containing other artifacts
(signal amplitudes > £250 pV). Following blink correction, data were band-pass filtered at 0.5-30
Hz. Grand average waveforms were computed by averaging Go epochs across participants within
group. Peak latencies and amplitudes of the P3(00) based on a defined latency range (270-500 ms)
for each trial type at Fz, Cz and Pz were collected.

Behavioral data and event-related potentials (i.e., P3 latencies and amplitudes at electrode
sites—Fz, Cz, and Pz) evoked by the Go stimuli were compared between the ADHD and control
groups using Student’s independent t-tests. Correlations between behavioral data and P3 responses
were calculated with Pearson’s correlation coefficient. The strength of correlations was defined as
excellent (> 0.75), good (0.50-0.75), fair (0.25-0.50), and low (< 0.25). In addition, we calculated
Cohen’s d for effect size (the standardized difference between the two means) for the group
comparisons with small, medium, and large effect sizes as Cohen’s d 0.2 to 0.5, 0.5 to 0.8, and >
0.8, respectively. Significance of all statistical analyses was set at p < 0.05. We used Statistical
Package for Social Science software version 19 for Windows (IBM Corp., Armonk, New York,
USA) for data analysis.

Results

Demographic and clinical characteristics of participants are presented in Table 1. Children
with ADHD scored pronouncedly higher than TD children on all the subscales of the SNAP-IV
(Inattention: ADHD: 54.62 + 8.75 vs. TD: 44.33 + 5.59, p < .001; Hyperactivity/Impulsivity:
ADHD: 51.65 = 5.22 vs. TD: 44.73 + 3.45, p < .001; and ODD symptoms: ADHD: 50.03 + 9.51
vs. TD: 41.61 + 5.38, p <.001).

As shown in Table 2, no significant differences were found between children with ADHD and

non-ADHD children on the behavioral performance measured by the CPT (i.e., omission errors,
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commission errors, RT, and RTSE). A medium effect size of 0.53 was observed between groups in

terms of the commission error. Similarly, in terms of electrophysiological performance, significant
differences were not observed between ADHD and TD children (see Table 3).

Regarding the correlations between P3 responses and CPT performance in Table 4, different
patterns were observed in the two groups. For children with ADHD, significances were found
between P3 latencies at Fz and RTs (r = .493, p < .05), P3 latencies at Cz and RTs (r = .566, p
< .01), and P3 latencies at Cz and RTSEs (r = .524, p < .05). In the TD group, pronounced
associations existed between P3 latencies at Fz and omission errors (r = -.584, p < .01), P3 latencies
at Fz and RTSEs (r =-.601, p <.01), and P3 latencies at Cz and RTSEs (r = -.444, p < .05).
Discussion

To the best of our knowledge, this is the first study to investigate the correlations between
Go/NoGo task-elicited P3 responses and CPT-measured behavioral performance in children with
ADHD and TD children. This study showed that differential correlational patterns existed across
the two groups, indicating that some similar and some different mechanisms may be involved when
children with ADHD and TD children are performing the neuropsychological tasks.

In the current study, no significant differences were observed between children with ADHD
and TD children regarding the CPT-measured variables (i.e., omission errors, commission errors,
reaction time, and reaction time standard error). As previous studies focusing on the CPT-measured
performance in ADHD have shown inconsistent findings, these non-significances in our study are
not without precedent. For instance, regarding CPT errors, some studies demonstrated that children
with ADHD committed more omission and commission errors relative to their typically developing
peers whereas some studies showed no significant group differences (see Losier, McGrath, and
Klein (1996) for a meta-analytic review). The mixed findings may be attributable to several factors,
including the existence of comorbid disorders (ADHD with or without comorbid disorders),
different comparison groups (ADHD compared with TD children or with other clinical groups),
and small sample size (Losier et al., 1996). Moreover, medication has been shown to exert
beneficial effects on the behavioral performance measured by the CPT in ADHD (Lawrence et al.,
2005). As six children in the ADHD group (28.57%) have taken medication for a period of time
before participating in this study, their performance on the CPT could be ameliorated to some extent,
which would mask/decrease between-group differences. Although the CPT-measured behavioral
performance showed no significant group differences, the effect size for commission errors reached

medium level (d = 0.53). Therefore, the current findings are possibly limited by the small sample
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size. Future studies with a larger sample size and with investigation into the effects of other factors
on CPT performance are warranted to confirm the present findings.

Regarding the Go/NoGo task-evoked P3 responses, we did not find any pronounced group
differences on all variables (i.e., P3 latencies and amplitude at Fz, Cz, and Pz), which is inconsistent
with previous findings (Overtoom et al., 1998; Paul et al., 2007; Strandburg et al., 1996). This
inconsistency may be accounted for by two possibilities. First, abnormal electrophysiological
components characterizing children with ADHD are more evident while they are performing
difficult and demanding tasks (Klorman, 1991). And P3 is reported to be influenced by task
difficulty in a study using visual oddball task (Kim, Kim, Yoon, & Jung, 2008). Based on these
earlier reports, it is possible that the Go/NoGo task used in the present study is not demanding for
the sample. Future Go/NoGo studies exploring the effect of a variety of task difficulty levels on P3
in ADHD would be helpful to clarify this speculation. Second, medication has been reported to
affect P3 performance in ADHD (Lawrence et al., 2005; Paul-Jordanov et al., 2010). As mentioned
before, six children with AHDH (28.57%) in this study are not drug-naive. As a result, similar to
the behavioral performance observed on the CPT, the electrophysiological performance of children
with ADHD may be enhanced to some extent, which leads to non-significant group differences.

As for the associations between Go/NoGo task-evoked P3 responses and CPT performance,
different patterns were observed in the two groups. For children with ADHD, longer P3 latencies
at Fz and Cz induced by the Go/NoGo task were correlated with longer RT on the CPT. Supported
by previous research reporting the positive association between P3 and RT in one test (Nieuwenhuis
et al., 2005), our finding may suggest children with ADHD displayed similar response patterns
while performing the two neuropsychological tasks. Additionally, increased reaction time
variability (indexed by large RTSE) was found to be associated with long P3 latencies at Cz in
ADHD. As previous research has showed that increased reaction time variability may result from
long RTs, which are due to inattention (Tamm et al., 2012), the correlations of long P3 latency
elicited by the Go/NoGo task with long RT as well as with high RTSE on the CPT could be two
sides of the same coin in our study. For TD children, longer Fz-P3 latencies on the Go/NoGo task
were linked to less omission errors on the CPT, indicating that TD children with longer P3 latencies
on the Go/NoGo task were more attentive (indexed by less omission errors) on the CPT relative to
those children with shorter P3 latencies. Moreover, longer P3 latencies at Fz and Cz were associated
with decreased reaction time variability (indexed by small RTSE), which is in contrast to the result

found in the ADHD group (i.e., longer P3 latencies was linked to increased reaction time
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variability). As discussed before, in ADHD, long P3 latencies on the Go/NoGo task were correlated
with long RTs and with high reaction time variability on the CPT, both of which may reflect lapses
in attention (Nieuwenhuis et al., 2005; Tamm et al., 2012). However, TD children with longer P3
latencies on the Go/NoGo task tended to exhibit less omission errors and less reaction time
variability (indexed by RTSE) on the CPT, both of which are indicators of attentiveness.
Furthermore, as the P3 latency is related to the time required for the evaluation of task stimulus
(i.e., prolonging the time for stimulus evaluation is linked to longer P3 latency) (Picton, 1992), it
could be referred from the inconsistent correlation patterns that the prolongation of time necessary
for the evaluation of stimulus is associated with lapse in attention for children with ADHD but is
associated with allocation with attention for TD children. However, this inference warrants further
investigation from the studies with different task paradigms. Overall, our findings may suggest that
the correlates of P3 responses with other variables (e.g., behavioral performance or cognitive
processes) could vary across groups, yielding different implications when interpreting the
correlations. Differential correlation patterns displayed in the two groups suggest different
underlying mechanisms may be involved while children with ADHD and TD children are
performing neuropsychological tasks. Finally, although findings from our study and functional
magnetic resonance imaging (fMRI) studies have revealed distinct patterns of brain activity
relevant to reaction time variability in individuals with ADHD and healthy individuals (Rubia,
Smith, Brammer, & Taylor, 2007; Suskauer et al., 2008), considerably more research is needed to
further investigate the associations between P3 responses and reaction time variability. Finally, it
is noted that RTSE is used in the vast majority of studies, including our study, to index reaction
time variability, but RTSE is easily cofounded by being a measure of central tendency (Tamm et
al., 2012). Therefore, future studies using other indicators (e.g., ex-Gaussian indicators) are useful
to confirm the patterns of P3-reaction time variability correlations in children with ADHD and TD
children.

Although the current study advances the literature on the associations between P3 responses
and CPT performance in children with ADHD and TD children, findings need to be cautiously
interpreted due to several limitations. First, comorbid disorders were not controlled for in this study.
As comorbid disorders have been shown to affect children’s behavioral performance on
neuropsychological tasks, behavioral patterns may differ with the existence of comorbid disorders
in ADHD. Second, the generalizability of the current findings to other age or gender groups is

limited by the small age range of the sample—between approximately 8 and 12 years—and the
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sample composition (i.e., mostly male participants). Third, and most importantly, the small sample
size may preclude a definitive statement for our findings in this study.
Conclusion
To the best of our knowledge, this is the first study to explore the link between Go/NoGo task-
elicited P3 responses and CPT performance in children with ADHD and typically developing
children. The current findings indicate that different mechanisms are involved while children with
ADHD and TD children are performing neuropsychological tasks. However, future studies with a
larger sample size and investigating the effects of other factors on the P3-CPT associations are
warranted to validate our present observations and also enhance our understanding on the
underlying mechanisms in ADHD.
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Table 1
Demographic and clinical characteristics of study participants
Variable Statistics
(Mean + SD) ADHD TD x2/t value  p value
(N=21) (N =20)
Age (years) 9.84 £ 1.27 1049+ 1.12 t=1.74 .090
Male, n (%) 17 (81.0) 18 (90.0) x2 =0.67 413
ADHD subtype, n (%)
Combined 11 (52.4)
Inattentive 10 (47.6)
SNAP IV — mother report (T score) (N =20) (N =18)
Total score 53.40+7.05 43.58+4.38 t=-5.09 <.001
Inattention 54.62+8.75 4433+559 t=-4.26 <.001
Hyperactivity/ Impulsivity 51.65+522 44.73+3.45 t=-4.77 <.001
Oppositional defiant disorder 50.03+£9.51 41.61+538 t=-3.31 <.001

Note. SNAP-1V = Swanson, Nolan, and Pelham 1V Scale.
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Table 2
Comparison of Conners’ CPT performance between ADHD and TD children

Variable ADHD TD Statistics

(Mean + SD) (N =21) (N = 20) tvalue pvalue Cohen’sd

Omission errors 13.14 + 12.66 9.20+£9.94 -1.11 276 0.35

Commission errors 26.19 £ 5.36 22.85+7.17 -1.70 .098 0.53

RT (ms) 425.05+73.13 413.70+69.79 -0.51 .614 0.16

RT standard error (ms) 14.38 + 8.46 11.44 + 6.99 -1.21 233 0.38

Note. RT = reaction time; SD = standard deviation.
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Table 3
Comparison of P3 latencies and amplitudes between ADHD and TD children
Variable ADHD TD Statistics
(Mean = SD) (N=20) (N=20) tvalue pvalue Cohen’sd
Fz
Latency 401.05 + 71.68 412.70 £ 55.41 0.58 569 0.18
Amplitude 3.95+ 3.62 530+ 3.19 1.25 219 0.40
Cz
Latency 385.75 £ 83.80 392.65 £ 72.99 0.28 .783 0.09
Amplitude 6.15 £ 4.74 5.88 £ 3.83 -0.20 .846 0.06
Pz
Latency 306.50 £ 60.41 291.20 + 39.88 -0.95 .350 0.30
Amplitude 8.27£5.16 6.28 £ 6.96 -1.03 .309 0.32

Note. SD = standard deviation.
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Table 4

Correlations of P3 response with Conners’ CPT performance in ADHD and TD children
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ADHD TD
(N=20) (N=20)
Omis Commis RT RTSE Omis Commis RT RTSE
Fz
Latency 151 232 493" .353 -.584™ -.227 -.160 -.601™
Amplitude -.088 -.044 .065 .073 .059 138 -.180 -.223
Cz
Latency .264 .055 566 524" -.241 -.088 -.208 -.444"
Amplitude -.140 -.053 .060 -.022 .067 041 -.060 -.215
Pz
Latency -.179 138 -.019 -.040 -.098 .023 -.083 -.116
Amplitude 172 121 .051 .007 -175 -.069 -.014 -.210

Note. Omis = Omission errors; Commis = Commission errors; RT = reaction time; RTSE =

reaction time standard errors. “p < .05. “p < .01.
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