
INTRODUCTION
o Attention Deficit Hyperactivity Disorder (ADHD) is one of the most 

prevalent neurodevelopmental disorders to date, affecting 5-7% of school-
age children.

o Characterized by inattention, impulsivity, and hyperactivity, those diagnosed 
with ADHD often have difficulty in task navigation, sustaining attention, and 
inhibiting impulses.

o Prior research suggests increased attention to sensory stimuli enhances task 
performance temporarily when the stimuli are task-related 

o Little is known about the effect of irrelevant stimuli (i.e. distractions) on task 
performance.

o We hypothesize that compared to non-ADHD children, children with ADHD 
will have lower accuracy and slower reaction times in response to target 
stimuli that immediately follow novel irrelevant stimuli, as compared to 
standard irrelevant stimuli.

METHODS
o Children between the ages of 7 and 11 participate in an 

electroencephalography (EEG) involving completion of two computer games 
varying in task difficulty, i.e. easy and hard versions. 

o Reaction time (RT) to the task stimuli is recorded in milliseconds (ms); 
accuracy is defined as percent correct across trials.

o The Easy Irrelevant Probe task (EIP) requires participants to respond with 
the right button target stimuli and left button for non-targets.

o The Hard Irrelevant Probe task (HIP) is a 1-back task, wherein the 
participant responds with the right button to two consecutive matching 
targets, and left button to mis-matched consecutive targets.

o Participants are told to ignore irrelevant visual stimuli that are presented 
alternatively with task-related visual stimuli on each version of the task

o Target stimuli consists of colored rectangles. 
o Irrelevant stimuli consist of three stimulus types: 

Standard: 60%; white bracket-shaped image
Deviant: 20%; white bracket in opposite orientation to standards 
Novel: 20%; white line drawings of animals and vehicles 

Among children with ADHD, task 
difficulty, but not saliency of 

distractors, decreased accuracy 
during computer tasks 

RESULTS
We tested our hypothesis with a series of three-way ANCOVAs, with group 
(ADHD vs Control) by task difficulty (EIP vs HIP) by irrelevant stimuli 
(Standard vs. Novel) with age as a covariate, predicting RT or accuracy. Post-
hoc pairwise comparisons were conducted with Bonferroni correction for 
multiple comparisons.

Accuracy 
o There was an interaction between group and task difficulty (F[1,47] = 5.37, 

p = .025), where the ADHD group had lower accuracy than the control 
group, but only on the hard task (Figure 2). 

o Across both groups, irrelevant stimulus type affected accuracy whereas 
accuracy was lower following a novel versus a standard irrelevant stimulus 
(F[1,47] = 4.07, p = .05). 

Response Time
o Across both ADHD and control groups, slower RT followed novel stimuli 

for the easy, but not hard task F(1,48)= 5.838, p = .020. This suggests that 
during the easy task, participants were able to distinguish between the 
irrelevant stimuli, but unable to do so in the hard task.

o RT decreased with age, p<.001
o The ADHD group was slower than controls, as expected, but this did not 

reach significance, p = .359 
o A three-way interaction between task difficulty, irrelevant stimuli, and age 

(F[1,47] = 4.35, p = .043) indicates a stronger association between RT and 
age for novel stimuli in the easy task, and for standard stimuli in the hard 
task (Figure 3). 

DISCUSSION
o The ADHD group was less accurate, but equally fast during the difficult task, 

suggesting children with ADHD may be sacrificing accuracy for speed 
and/or are responding more impulsively than control children.

o Contrary to predictions, the saliency (i.e. novelty) of the distractor stimuli 
did not affect children with ADHD differently; both groups were less 
accurate following a novel irrelevant stimulus.

o The ADHD group had more difficulty in a task that involved working 
memory, which is a common deficit in this clinical group. 

o Implications of this study include managing cognitive workload strategies to 
improve accuracy and processing speed among children with ADHD. 

o Future research should aim to look at age effects on children diagnosed with 
ADHD, specifically at information processing differences present through 
different stages of development.  
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Figure 1. Stimulus presentation sequences for EIP (left) and HIP (right) 
tasks 

Group Participants Average Age Standard Deviation 
of Age 

ADHD 31 9.35 1.54

Control 15 8.60 0.99

Total 46 9.11 1.44
Probe Type

NovelStandard

A
cc

u
ra

cy
 

.849

.848

.847

.846

.845

.844

Accuracy versus Probe Types 

Covariates appearing in the model are evaluated at the following values: Age = 9.08

Page 1

Task Difficulty

HIPEIP

A
c
c
u

r
a
c
y

.90

.87

.84

.81

.78

Accuracy in Task Difficulty in ADHD vs. 

Control  

Covariates appearing in the model are evaluated at the following values: Age = 9.08

Control

ADHD

Groups

Page 1

Figure 2. Task load has a greater effect on performance for children with ADHD. 

Figure 3. RT decreases with age where children were slower to respond to novel stimuli in 
the easy task, and faster to standard stimuli in the hard task. 


