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Introduction 

Attentional control and emotional processing are important cognitive functions in 

children's social and emotional development (Rueda et al., 2010).  Both processes are 

interrelated, as attentional control influences the allocation of attentional resources to emotional 

stimuli, and this process impacts emotional processing and regulation (Pessoa, 2008, 2009). 

Research in psychopathology has increasingly focused on understanding the role of cognitive 

factors and emotion dysregulation as potential mechanisms underpinning the onset and 

maintenance of internalising and externalising disorders (Ahmed et al., 2015; Gin et al., 2021).  

Exploring the attentional mechanisms underlying psychiatric conditions will help to elucidate 

etiological factors linked to their onset, as well as in the development of new approaches to 

prevention and intervention. 

Children with a diagnosis of Attention-Deficit/Hyperactivity Disorder (ADHD) and 

anxiety often experience challenges in both attentional control and emotional regulation. Recent 

estimates suggest that around 7.6% of children aged 3 to 12 years and 5.6% of adolescents aged 

12 to 18 worldwide receive a diagnosis of ADHD (Salari et al., 2023). Anxiety is one of the 

most frequent mental health disorders in children and adolescents (Merikangas et al., 2022), with 

lifetime prevalence rates ranging between 6.5% to 25% in children and adolescents, worldwide 

(Polanczyk et al., 2015; Racine et al., 2021; Sacco et al., 2022). While ADHD and anxiety are 

distinct disorders diagnostically, they share symptoms of restlessness, sleep problems, increased 

distractibility and concentration difficulties (American Psychiatric Association, 2013). Studies 

have shown that the presence of anxiety disorders in young people with ADHD can delay 

diagnosis (Katzman et al., 2017), increase difficulties in daily functioning (Sciberras et al., 2014) 

and lower social competence (Becker et al., 2015). In addition, parents' reports of poorer social 

skills and more symptoms of inattention in young people diagnosed with both anxiety and 

ADHD, compared to those with ADHD only (Bowen et al., 2008), increase the need to further 
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investigate unique and overlapping characteristics in both disorders to better inform more 

targeted and effective interventions (e.g., Katzman et al., 2017).  

Our study is based on theoretical frameworks and empirical evidence suggesting that 

ADHD is characterised by deficits in executive functioning and self-regulation. These deficits 

often result in specific biases in processing emotional stimuli due to difficulties in inhibiting 

responses and modulating emotional reactivity. Emotional impulsivity and poor self-regulation 

frequently observed in individuals with ADHD can lead to a heightened sensitivity to emotional 

stimuli, particularly negative emotions like anger or fear (Barkley, 2015). This heightened 

sensitivity may cause a bias towards processing these emotional faces, exacerbating challenges 

in emotional regulation and increasing focus on negative emotional cues.  

Recent theoretical frameworks, such as the Deficient Emotional Self-Regulation (DESR) 

model (Faraone et al., 2019) and the Dual-Pathway model (Sonuga-Barke, 2003), provide a 

foundation for understanding the unique attentional biases and emotional processing in children 

with ADHD. According to these models, ADHD is characterised not only by deficits in 

executive functioning but also by significant challenges in emotional regulation, which can 

manifest as heightened emotional impulsivity and difficulties in controlling emotional responses 

(Barkley, 2015; Sonuga-Barke, 2003). This heightened emotional reactivity may predispose 

individuals with ADHD to preferentially attend to negative emotional stimuli, such as anger or 

fear, which are often perceived as more salient and engaging (e.g., Nasab et al., 2022; Jakobi et 

al., 2022). Empirical studies have supported this notion, demonstrating that children with ADHD 

exhibit prolonged attentional engagement with negative emotional faces, such as angry 

expressions, compared to neutral or positive stimuli (Kochel et al., 2013; Manoli et al., 2020). 

Further empirical evidence from recent EEG studies reveals that children with ADHD show 

higher functional connectivity and longer shortest path lengths in the frontal and occipital lobes 

compared to healthy controls, especially during the processing of negative emotions like anger 
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(Nasab et al., 2022). Additionally, a recent study found that adults with ADHD, particularly 

those with higher levels of reactive aggression, show increased neural activation in regions such 

as the insula and hippocampus during emotion processing, which may reflect emotional hyper-

reactivity and effortful regulation (Jakobi et al., 2022).  

Moreover, ADHD is associated with distinctive neural circuit characteristics, involving 

critical regions for emotional processing and attentional control, such as the amygdala and 

prefrontal cortex (Faraone & Radonjic, 2023). These neural differences likely contribute to 

altered processing of emotional stimuli, particularly faces, due to impaired regulation of 

emotional arousal and attention (Karalunas et al., 2020). These findings suggest that the 

attentional biases in ADHD are intrinsic to the disorder, rather than merely a byproduct of 

comorbid conditions like anxiety. Understanding these specific biases in emotional processing 

can enhance our comprehension of the broader socio-emotional challenges faced by children 

with ADHD and inform more effective therapeutic strategies. 

Children with a diagnosis of ADHD commonly exhibit challenges with attentional 

control, which can lead to difficulties in recognizing and regulating emotions. Some studies have 

found that poor executive control in ADHD was present regardless of the emotional content of 

the task (Van Cauwenberge et al., 2015), while others have demonstrated that increased 

difficulties with inhibitory control were most evident in the presence of emotional stimuli 

(Yarmolovsky et al., 2017) and particularly threat-related stimuli (i.e., angry faces) (Kochel et 

al., 2013; Manoli et al., 2020). For example, Kochel et al., (2013), examined emotional Go/No-

Go performance across happy, angry, sad and neutral faces in boys with (n=16) and without 

(n=16) a diagnosis of ADHD. Participants had to either execute (75% Go trials) or inhibit (25% 

No-Go trials) a button press. Children with a diagnosis of ADHD showed poor inhibitory control 

as reflected in higher commission errors (i.e., incorrect responses to No-Go cues) for angry 

(versus neutral) faces when compared with children who had no diagnosis. No difference was 
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found for commission errors in happy-neutral and sad-neutral faces between the two groups. The 

findings support the proposition that children with ADHD may exhibit heightened challenges in 

managing their responses to emotional and threat-related stimuli, indicating challenges with 

emotional self-regulation. 

Decreased attentional control in anxiety has been demonstrated in the context of internal 

(i.e., uncontrollable worry) or external threats (review by Richards et al., 2014). Children with a 

diagnosis of anxiety often exhibit attentional biases towards threat-related stimuli, reflecting 

heightened vigilance to potential dangers (Dudeney et al., 2015). These biases may impact 

emotional processing, as attention is selectively directed towards threatening stimuli, leading to 

increased sensitivity and intensified emotional responses. Research has consistently found that 

increased symptoms of anxiety are associated with disrupted cognitive performance in the 

presence of threat-related social stimuli (Cisler & Koster, 2010; Dudeney et al., 2015). 

Specifically, elevated anxiety has been linked to sensitivity to threat, including faster orientation 

(attentional capture) towards threatening stimuli, increased hypervigilance for threat (e.g., 

(Pavlou et al., 2016), difficulties disengaging from and attentional avoidance of threat (Barry et 

al., 2015; Richards et al., 2012). Investigating attentional control and emotional processing in 

children with anxiety can provide valuable insights into how attentional biases contribute to the 

development or maintenance of anxiety symptoms in childhood and adulthood.  

Research has provided substantial evidence highlighting both overlapping and distinct 

characteristics associated with diagnoses of ADHD and anxiety. Overlapping features include 

difficulties in attentional control, such as problems with sustained attention, shifting attention, 

and inhibitory control. Both ADHD and anxiety also share challenges with related cognitive 

functions, such as working memory and cognitive flexibility. However, distinct characteristics 

exist as well. Characteristics more clearly associated with ADHD include hyperactivity, 

impulsivity, and restlessness. Anxiety has been linked with excessive worry and rumination, 
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fear, and heightened arousal in response to perceived threats. Moreover, individuals with a 

diagnosis of ADHD typically display difficulties across various contexts, while anxiety disorders 

often manifest in specific situations or with specific triggers. Neurobiological studies have also 

revealed differences in brain structures and functioning between the two disorders (Arnsten, 

2009; Craske et al., 2017; Faraone et al., 2024; Shin & Liberzon, 2010).  Collectively, this 

evidence underscores the need for further research to more clearly understand the overlapping 

and unique features of ADHD and anxiety in children and that can more clearly inform targeted 

support. 

Research findings focusing on the comparison of cognitive and affective processing in 

ADHD and anxiety are limited. Moreover, few studies have examined the interactive effects of 

behaviours associated with ADHD and anxiety in tasks that involve attention and inhibitory 

control, or that have considered how performance is impacted by emotional stimuli. A recent 

study (Manoli et al., 2020), asked children, adolescents and adults to complete a Go/No-Go task 

with neutral and emotional (happy and angry face) with an eye-movement methodology. In this 

task, centrally presented face and non-face stimuli (coloured squares) required moving (Go cues) 

or inhibiting No-Go cues) eye movements to a peripheral target. The results showed that 

individuals with elevated anxiety were faster to move their eyes to peripheral targets from 

centrally presented angry (versus happy) face Go cues, supporting previous findings of threat 

avoidance (Stirling et al., 2006). In contrast, elevated ADHD symptoms were linked to slower 

eye movements to peripheral targets in the context of angry face Go cues, indicating difficulties 

disengaging from threat.  Moreover, the effect of anxiety symptoms on emotional processing 

that indicated avoidance of threat prevailed in individuals with elevated symptoms of ADHD 

and anxiety. Manoli et al. (2020) extended a growing body of work suggesting that symptoms of 

anxiety can modulate attentional processes in ADHD, highlighting a cognitive profile 
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characterized by threat avoidance in the context of co-existing increased symptoms of anxiety 

and ADHD.  

The research reported by Manoli et al., (2020) included individuals whose self-reported 

symptoms of anxiety largely fell within a typical range. The current paper aimed to replicate and 

extend this set of findings to examine the impact of social-emotional threat on attentional 

processing and inhibitory control in children and adolescents who met the diagnostic criteria for 

ADHD, anxiety, and typical controls. Following Manoli et al., (2020), we employed an eye-

movement Go/No-Go paradigm and compared inhibitory control (measured via eye-movement 

commission errors on No-Go trials) and sustained attention (measured via saccade latency and 

missed saccadic responses (omission errors) to the target on Go trials) between groups for social 

and non-social stimuli. Irrespective of the participants’ diagnostic group, we predicted that basic 

attentional processing would be modulated by the presence of the emotional faces compared to 

the neutral stimuli so that slower attentional disengagement (longer saccade latencies) in Go 

trials will be observed for emotional faces compared to neutral stimuli, but also for angry 

compared to happy faces (Manoli et al., 2020). We also anticipated that emotional faces be 

associated with more attentional hold on No-Go trials so that better inhibitory control (i.e., fewer 

commission errors) would be found for emotional faces compared to neutral stimuli. With 

regards to the participant group, we predicted that young people with ADHD would show 

attentional disengagement (increased omission errors and longer saccade latencies) in the 

presence of angry faces compared to young people with anxiety and TD children/adolescents 

(see Manoli et al., 2020; Weissman et al., 2012). We also predicted that disrupted attentional 

performance in young people with anxiety would manifest with faster saccade latencies in Go 

trials for angry compared to happy faces, indicating threat avoidance.  

Furthermore, in this study, we acknowledge the prevalence of comorbidity between 

ADHD and externalizing disorders, as well as the co-occurrence of anxiety with Major 
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Depressive Disorder. Recognizing the potential impact of these comorbidities on our findings, 

we have included these symptoms as covariates in our analyses, to control for their influence.We 

anticipate that the severity of ODD, CD, and MDE symptoms may introduce variability in 

attentional and inhibitory control measures. For instance, higher symptom counts for ODD or 

CD may coincide with alterations in attentional processing and inhibitory control, while MDE 

symptomatology might introduce differences in these patterns, potentially leading to slower 

disengagement from emotional stimuli. By considering these covariates we can better elucidate 

the interplay between diagnostic categories and comorbid symptomatology, thus enhancing our 

understanding of attentional processing in youth. 

In our study, we utilized an eye-movement go/no-go paradigm to investigate saccade 

latencies and saccadic accuracy in the attentional processing of facial emotional expressions and 

neutral, symbolic stimuli. This approach was selected due to its significant advantages over 

traditional behavioural reaction-time tasks in studying attentional processes. The eye-movement 

go/no-go paradigm offers a direct and objective measure of attentional engagement and 

disengagement, providing insights with higher precision and sensitivity compared to manual 

response-based tasks. It allows for the examination of immediate attentional shifts without the 

confounds of motor response delays, thereby offering a more accurate reflection of cognitive 

processing (Armstrong & Olatunji, 2012; Clauss et al., 2022). This method is particularly 

effective in reducing motor response artefacts and in capturing the dynamic nature of attentional 

shifts in real-time. 

 

Material and Methods 

Participants 

Seventy-one (38 males) children and adolescents aged between 8-15 years old (M = 11.37, 

SD = 2.03) participated in this study. Participants were recruited from the community, primary 

and secondary schools. We recruited a subset of children and adolescents with a diagnosis of 
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ADHD via the South Hampshire ADHD Register (SHARe ) at the University of Southampton. 

The SHARe is a clinical database for children and adolescents with ADHD living in the South 

Hampshire area and has been a source of well-characterised volunteer families for a number of 

neuroscience studies conducted in the School of Psychology at the University of Southampton. 

The SHARe steering group committee approved the recruitment process (through the SHARe 

database), for the current study. 

All participants were screened for ADHD (including inattention, impulsive/hyperactive 

and combined subtypes) and/or anxiety disorder(s) (Specific Phobia (SP), Social Phobia (SoP), 

Separation Anxiety Disorder (SAD), Panic Disorder (PD) and Generalised Anxiety Disorder 

(GAD)) according to the Diagnostic Interview Schedule for Children (DISC-IV; Shaffer, Fisher, 

Lucas, Dulcan, & Schwab-Stone, 2000). Twenty-one participants (15 males) met the diagnostic 

criteria for ADHD (MAge = 11.00, SDAge = 2.12).  Of those, 10 participants also met the criteria 

for at least one anxiety disorder. Twenty-one children and adolescents (9 males) met the criteria 

for at least one anxiety disorder (MAge = 11.09, SDAge = 1.64), and 29 (14 males) participants did 

not meet the criteria for either ADHD or any anxiety disorder (MAge = 11.82, SDAge =2.19). For 

the subgroup of children and adolescents with ADHD and anxiety, there were 6 males and 4 

females. For those without anxiety, there were 9 males and 2 females. All participants had an 

estimated IQ score > 70, and a comparison of IQ, age and gender showed no significant group 

differences (Table 1).  

<Table 1 about here> 

Medication information was collected from a short demographics form that 

parents/guardians completed for children and adolescents prior to the day of testing. No 

participant was medicated with anxiolytic or long-acting psychostimulants, had severe learning 

difficulties, or had special educational needs. Children and adolescents who had been given a 

diagnosis of ADHD and who were being treated with short-acting stimulant medications were 
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required to refrain from their medication 48 hours prior to the study. Estimated IQ score was 

measured using the block design and vocabulary check subscales of the Wechsler intelligence 

scale for children (WISC- IV; 4th Ed, (Wechsler, 2003). Children and adolescents provided 

written assent to participate, and a parent or legal guardian provided written consent. Ethical 

approvals were obtained from the Research Ethics Committee of the School of Psychology, at 

the University of Southampton and the South-Central Berkshire Research –B Ethics Committee. 

Measures 

ADHD and Anxiety 

The Diagnostic Interview Scale for Children—Fourth Edition (DISC-IV; Shaffer et al., 

2000) is based on established diagnostic criteria. It was used to measure symptoms of ADHD 

and anxiety. This measure includes a parent-reported, structured diagnostic interview designed 

to identify clinically elevated symptoms in children and adolescents aged 6–17 years old. Most 

of the questions are recorded and coded as “yes” (1), “no” (0), “not applicable” (8), or “don’t 

know” (9). The DISC has moderate to good diagnostic reliability and validity for the parent 

interview (Schwab-Stone et al., 1996). Test-retest diagnostic reliability of the DISC-parent 

report for ADHD is 0.60 for and for any anxiety disorder 0.56 (κ- statistics).  

Comorbid Symptoms 

The Conners Comprehensive Behaviour Rating Scale-Parent (CBRS-P; (Conners, 2008) 

was used to assess co-occuring behavioural, emotional, academic and social challenges. The 

CBRS-P is a parent report that consists of 123 items designed for use parents of children and 

adolescents aged 6-18 years of age. Parents are asked to judge the frequency of behaviours on a 

4-point Likert format (0 = never/seldom - 3 = very often/very frequently). In this study, we used 

the symptom count of the CBRS-P subscales to understand behaviours associated with Conduct 

Disorder (CD), Oppositional Defiant Disorder (ODD) and Major Depressive Episode (MDE). 
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Means and standard deviations of CBRS Symptom Counts can be found in the supplementary 

table S1.  

Go/No-Go Task 

Following Manoli et al., (2020) the eye-movement version of the Go/No-Go task (see 

Figure 1) was made up of four experimental blocks that included non-face stimuli (blue and 

orange squares) represented Go and No-Go cues) and facial emotional stimuli (happy and angry 

faces). Non-face and facial stimuli represented Go and No-Go trials that were each reversed 

between two blocks. Each experimental block consisted of 200 trials (80% Go trials and 20% 

No-Go trials presented in random order), with each block preceded by 15 practice trials (see 

(Manoli et al., 2020)). 

Children and adolescents were asked to look at a central fixation cross presented at the 

centre of the screen (2000ms) and respond to Go cues as quickly as possible, with an eye 

movement towards a peripheral target (white square) and bring their eyes back to the centre after 

the central fixation cross appeared again. The target was presented either to the left or to the 

right side for 600ms. They were also asked to maintain central fixation in the presence of No-Go 

cues.  A randomised inter-trial interval (ITI) of 1500 – 2500ms was added between the initial 

fixation cross and the target screen.  An automatic recalibration was added every 25 trials 

throughout each block to minimise data loss due to the continuous presence of the trial 

sequences. Data visualisation indicated noise due to artefacts in the first trial after every 

automatic recalibration and thus it was removed from the dataset for all the participants.  

The face stimuli (modelled by one male and one female) were taken from the NimStim 

face set (Tottenham et al., 2009).  Eye movements were recorded using an EyeLink 1000 Plus 

Desk Mount eye-tracking system (SR Research Ltd) housed in a department research laboratory.  

The experiments were created and implemented using Experiment Builder software (SR 

Research Ltd.) and presented on a 23-inch monitor (1920 x 1080 resolution).  The eye-
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movement data were extracted in the form of saccadic reports from the EyeLink Data Viewer 

software (SR Research Ltd). 

<Figure 1 about here> 

Power Analysis 

A power analysis was conducted using Power Analysis for GEneral ANOVA designs 

(PANGEA; (Westfall, 2016) to determine the minimum sample size required to test the study 

hypothesis for the number of commission errors. Results indicated the required sample size to 

achieve at least 80% power for detecting a medium effect (d = .45), at a significance criterion of 

α = .05, was N = 36 for the interactive effects between cue condition and participant group that 

were set as fixed factors and participants (nested within participant group) and trials were set as 

random factors. 

Data Analysis 

We first examined differences in age and estimated IQ using Kruskal Wallis rank sum 

test and gender using a Chi-square test, among the ADHD, anxiety and TD control groups. 

We performed linear mixed-effects (LME) models using the lmer function from the lme4 

package (Bates et al., 2015) in R (R, Core Team, 2017) to examine the group differences in 

young people with ADHD, anxiety and TD controls on saccade onset latency in the presence of 

facial emotional expressions and non-face/neutral stimuli. The saccade onset latency was 

measured on correct Go trials, and it was defined as the time elapsed from the presentation of the 

Go cue until the first correct saccade landed in the interest area of the target. Saccade latencies 

below 80ms were excluded from the dataset. Saccade latencies were log-transformed to ensure 

normal distribution.  

Generalised linear mixed-effects (gLME) models using the glmer function from the lme4 

package in R were also used to examine group differences across facial and neutral stimuli in 

saccadic accuracy (saccadic error rates; binary variable: 1 = error, 0 = no error). Saccadic 
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accuracy was measured via the number of (1) omission errors, defined as the number of misses 

(absence of a saccade when one is required) in the presence of Go cues, and (2) commission 

errors, defined as the number of incorrect saccades executed in the presence of No-Go cues. 

The models included participant group (ADHD, anxiety, TD), and cue condition (happy 

face, angry face, and non-face stimuli) as fixed factors. Details of the participant group 

characteristics are provided in the Results section below. We also examined the effects of Age, 

Gender, estimated IQ and the possible comorbidities via a symptom count of the CBRS-P 

(Conners, 2008) ODD, CD and MDE that were added covariates in the models of the main 

analyses. 

Age showed a significant negative association with saccadic omission errors (β = −0.19, 

SE =.06, z = −3.32, p < .001), indicating that younger children/adolescents were more likely to 

fail to move their eyes to the target in Go trials. Males made more omission  errors than females 

(β = −.77, SE =.23, z = −3.32, p < .001). The symptom counts of ODD, CD, and MDE along 

with Estimated IQ did not have a significant effect on any of the outcome measures (p's > .05); 

hence, they were removed from the final analyses to enhance the parsimony of the models (see 

Supplementary Table S2). Participants and trial numbers were included as random factors in a 

maximal structure, with different intercepts and different slopes for the effect of cue condition 

and groups for the random effect of trial number. The models were trimmed in a top-down 

method until convergence (Barr et al., 2013).  The random structure of the final model used for 

saccade latency, omission and commission errors included different intercepts and slopes for the 

cue condition for the random effect of participants and different intercepts and slopes for the cue 

condition and participant group for the effect of trials (no interaction between the slopes).  

The models were adjusted for multiplicity using the “mvt” (i.e., multivariate t) 

adjustment from the emmeans package (Lenth, 2021) for all pairwise comparisons between 

Group and Cue condition in the models.  Due to the characteristics of our participant group as a 
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whole, we carried out additional exploratory analyses to examine attentional processing in 

ADHD participants with (n = 10) and without (n = 11) anxiety.  Thus, we performed the same 

LME and gLME models for saccade latencies and errors, respectively, with the fixed factor of 

group (as a binary variable) split for ADHD with anxiety vs ADHD without anxiety. 

Results 

General Task Performance 

Sacadde Latencies 

We examined saccadic performance via saccade latencies, saccadic omission and 

commission errors to eccentric targets in response to centrally presented emotional (happy and 

angry faces) and non-face cues. We found a significant main effect of the emotional valence of 

the cues on all outcome measures. Considering saccade latencies, contrast comparisons showed 

that the emotional (angry and happy) faces were associated with longer saccade latencies to the 

target (i.e., slower attentional disengagement from face cues) compared to non-face cues. Angry 

faces were also associated with slower disengagement (i.e., longer latencies) compared to happy 

faces. Collectively the data indicate that centrally presented facial emotional Go cues were 

linked with slower responses than the processing of centrally presented non-face stimuli, and 

additionally disengagement was longer for angry compared with happy faces.  

Saccadic Errors 

Omission Errors. Saccadic omission errors were higher for emotional faces compared to 

neutral/non-face stimuli.  However, the number of omission errors did not differ between happy 

and angry faces showing that although participants were slower to move their eyes away from 

angry (versus happy) face cues response accuracy was not affected by emotional face cue. 

 

Commission Errors. Considering commission errors, as expected, the results showed 

that participants made more commission errors (i.e., failed to inhibit an eye-movement to the 
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target) for central, non-face stimuli compared to both happy and angry faces. Commission errors 

were also significantly higher for happy compared to angry faces. Collectively, the results 

suggest that angry faces were more likely to hold attention compared to happy faces, which in 

the current task was reflected in increased inhibitory control (i.e., fewer commission errors) for 

angry compared to happy faces (see Tables 2 and 3). 

<Table 2 about here> 

<Table 3 about here> 

Group Differences and Task Performance 

We examined group differences (ADHD, Anxiety and TD) and their interactions with 

cue conditions (happy, angry faces and non-face stimuli) on saccade latencies, saccadic 

omission, and commission errors.  

Saccade Latency 

We found no significant main effect of group (ADHD, Anxiety, TD) on saccade 

latencies. However, we found a significant interaction between the participant group (i.e., the 

ADHD group vs. the anxiety group), and emotional faces (angry and happy). The pairwise 

comparisons showed that children with ADHD had longer saccade latencies for angry compared 

to happy faces indicating a slower attentional disengagement from angry compared to happy 

faces.  In contrast, there was no difference in saccade onset latencies between angry and happy 

faces for children with anxiety (see Figure 2). In line with our predictions, children with ADHD 

showed slower processing of (i.e., increased time to disengage from) angry compared to happy 

faces.  However, children with anxiety did not exhibit faster processing of negative stimuli, that 

is to say, we obtained no evidence to support avoidance in children with anxiety. 

Further exploratory analyses aimed to determine whether anxiety might exert a 

modulatory influence on attentional effects in ADHD. We identified a sub-group of ADHD 

participants with anxiety (n=10) and contrasted their performance with a subgroup with ADHD 
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(n=11).  These analyses, with the ADHD group split between ADHD with vs those without 

anxiety, produced no significant effect of group, nor any robust interaction between group and 

cue condition, suggesting that children with ADHD and anxiety initiated saccades comparably 

rapidly relative to children solely with ADHD in relation to the emotional stimuli (see Tables 4 

and 5). 

<Table 4 about here> 

<Table 5 about here> 

<Figure 2 about here> 

Saccadic Errors 

Omission Errors. Our analysis of saccadic omission errors showed a numerical group 

effect whereby children with ADHD made more saccadic omission errors than TD children that 

approached significance, however, this tendency disappeared when multiplicity correction was 

adjusted (b = .52, SE =.30, z = 1.77, p =.18).  There was no significant interaction between group 

and cue condition on saccadic omission errors (see Table 3).  

Exploratory analyses in children with ADHD with and without anxiety produced a group 

effect that approached but did not achieve statistical significance.  This numerical tendency was 

such that children solely with ADHD made more omission errors than children with ADHD and 

anxiety (b = .92, SE =.52, z = 1.77, p =.07).  This finding is suggestive of the possibility that 

children with ADHD alone exhibit somewhat increased levels of inattention (i.e., more 

attentional lapses regardless of the emotional content of the stimuli) compared to children with 

ADHD and anxiety. No significant interactions between group (ADHD with anxiety vs ADHD 

without anxiety) and cue condition were found (Table 5), supporting a more generalised 

attentional deficit for ADHD regardless of the emotional valence of the stimuli.  
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Commission Errors. There was no significant effect of group (ADHD, Anxiety, TD) on 

inhibitory control as measured via saccadic commission errors. There was, however, a 

significant interaction between the group and cue condition. Pairwise comparisons showed that 

children with anxiety made fewer saccadic commission errors for angry compared to happy 

faces, indicating improved inhibitory control in response to angry (vs. happy) faces. In contrast, 

children with ADHD showed similar levels of inhibitory control for both happy and angry faces 

(Figure 3). The pattern of this interaction here showed that although processing efficiency and 

disengagement between angry and happy face cues did not differ in children with anxiety, 

inhibition for angry faces was associated with improved task performance, compared with the 

ADHD group, for which emotional faces similarly impacted inhibitory control. Also, children in 

the ADHD group made more commission errors, indicating reduced inhibitory control for non-

face stimuli compared to happy faces relative to children in the anxiety group. No other contrasts 

were significant (see Table 3). 

Exploratory analyses in the ADHD group showed no main effect on the group (ADHD 

with anxiety vs. ADHD without anxiety). The interaction between group and cue condition 

approached but did not achieve statistical significance. Pairwise comparisons showed that 

children with ADHD-only made more commission errors for neutral stimuli compared to angry 

faces, whereas children with ADHD and anxiety showed no difference in the number of saccadic 

errors between neutral and angry faces (see Table 5).  This pattern is consistent with the 

suggestion that the presence of anxiety in ADHD might modulate inhibitory control in response 

to emotional (angry) stimuli. 

<Figure 3 about here> 

Discussion 

This study examined attentional processing using centrally presented facial emotional 

expressions (angry and happy faces) and non-face/neutral cues in children and adolescents with 
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ADHD, anxiety, and typically developing controls. We focused on comparing indices of 

sustained attention via saccade latencies and saccadic omission errors, and inhibitory control via 

saccadic commission errors in a Go/No-Go eye movement task. The results showed that saccadic 

performance was modulated by the emotional valence of the stimuli, regardless of the participant 

diagnostic group. That is, attentional disengagement slower (i.e., time taken to make an eye 

movement from a Go cue to a target) and inhibitory control errors were fewer (i.e., inhibiting 

eye movements from a No-Go cue to a target) in response to centrally presented emotional face 

compared to neutral cues, and for angry compared to happy faces. Consistently, saccadic 

omission errors (a failure to make an eye movement from a Go cue to a target) were higher for 

emotional faces compared to neutral stimuli.  

The interactive effects between the participant group and cue condition showed that 

children with ADHD (compared with those in the anxiety group) demonstrated slower 

attentional disengagement as reflected by longer saccade latencies angry compared to happy face 

cues. In contrast, children with anxiety showed no difference in attentional disengagement 

between happy and angry faces. Considering inhibitory control, children with ADHD showed 

inhibitory control difficulties for both angry and happy faces, and those with anxiety showed 

better inhibitory control in response to angry compared to happy faces. Exploratory analysis 

examined inhibitory control in children with ADHD with and without anxiety. The results 

indicated that comorbid anxiety and ADHD were associated with more inhibitory control 

difficulties for angry faces compared to neutral stimuli. This result suggests that children with 

ADHD who also experience elevated anxiety can be characterised by a distinct cognitive-

affective processing profile compared to those with ADHD only or anxiety only. 

Saccadic performance in children and adolescents was modulated by the presence of 

emotional stimuli. Slower attentional disengagement and more attentional lapses (i.e., omission 

errors) were found in response to centrally presented emotional faces compared to neutral 
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stimuli. Angry faces were also associated with slower disengagement compared to happy faces. 

Inhibitory control (i.e., participants' ability to withhold reflexive saccades) was also modulated 

by the emotional valence of the central cues. Better inhibitory control was found for emotional 

compared to neutral stimuli, as well as for angry compared to happy faces. Collectively, these 

findings support the differential attentional processing between biological, socially relevant 

stimuli (i.e., emotional faces) and neutral/non-social stimuli, as well as between positive and 

negative stimuli. Research has argued that processing and responding to facial emotional 

expressions requires more attentional resources and involves specialized brain circuits associated 

with amygdala activation compared to processing neutral stimuli or faces (Pourtois et al., 2013; 

Vuilleumier, 2005). In addition,  differences in the identification and processing of positive and 

negative stimuli have been previously demonstrated in a variety of studies (Kauschke et al., 

2019; Nummenmaa & Calvo, 2015; Xu et al., 2021), with some studies showing more efficient 

processing toward positive stimuli and other studies demonstrating faster attentional processing 

for negative (vs positive) stimuli.  

In the current study, emotional faces were employed as central cues to explore 

participants' voluntary control toward eccentric symbolic targets. They indicated that participants 

exhibited slower attentional disengagement from angry faces compared to happy faces during 

Go trials, and concurrently they demonstrated fewer saccadic commission errors for angry (vs 

happy) faces in No-Go trials. This pattern suggests that angry faces held attention more strongly 

than happy faces.  In line with the current findings, a study that employed a visual search 

paradigm that involved searching for angry and happy face targets in crowds of angry, happy 

and neutral faces (Becker et al., 2019) found that angry-face crowds took longer to search 

through, compared to happy and neutral face crowds. However, no significant differences in the 

speed or accuracy for angry and happy target detections were found (Becker et al., 2019). In a 

second experiment Becker et al., (2019) used an exogenous cueing paradigm in which 
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participants had to rapidly identify a central target (numbers 1 or 0) in the presence of distracting 

images (happy face, angry face or abstract art image) that appeared immediately before the 

target’s onset. The results showed that angry faces held attention longer than happy faces or 

images of abstract art.  

Becker et al.’s (2019) results support a disengagement difficulty for angry faces when 

these are task-irrelevant. Slower attentional disengagement in response to centrally presented 

negative compared to positive stimuli has also been demonstrated in tasks that employed both 

saccade latencies (Belopolsky et al., 2011) and manual responses (Fox et al., 2002). 

Furthermore, a recent study that examined differences between happy and angry faces in motor-

response stop signal paradigm in sixty young adults found that task-irrelevant angry faces 

embedded in stop trials were associated with shorter stop signal reaction time compared to happy 

faces, suggesting better inhibitory control for angry faces (Gupta & Singh, 2021). Similar 

findings with emotional processing measured by saccade latencies and saccadic commission 

errors in response to emotional faces and neutral stimuli were previously found in a study that 

employed the same Go/No-Go paradigm in typically developing children/adolescents and adults 

(Manoli et al., 2020). Further evidence from children, adolescents and adults’ performance on an 

eye-movement Remote Distractor Paradigm that used emotional facial expressions (happy, 

angry) and neutral faces as distractors to eccentric target (Pavlou et al., 2024), showed that there 

were more saccadic errors and slower saccade latencies in the presence of angry compared with 

neutral and happy face distractors. In this study, no difference was found between neutral and 

happy face distractors. 

Collectively, these findings point towards a complex interplay between emotional 

valence, attentional capture, and cognitive processing. Negative emotions, particularly those 

signalling anger or threat, are prioritized by the attentional system, affecting both the speed and 

accuracy of cognitive tasks. 
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The slower disengagement from angry faces observed in ADHD aligns with the Deficient 

Emotional Self-Regulation (DESR’s) proposition that individuals with ADHD may struggle with 

regulating emotions efficiently, which could manifest as a heightened sensitivity or attentional 

fixation to emotionally charged stimuli, particularly those with a negative valence such as anger 

(Barkley, 2015; Bunford et al., 2014; Faraone et al., 2019; Shushakova et al., 2018). This 

proposition is further supported by the Dual-Pathway (Sonuga-Barke, 2002, 2003), which posits 

that both motivational-emotional and cognitive-executive challenges are core to ADHD, 

suggesting that the emotional impulsivity (i.e., a tendency to respond rapidly and emotionally to 

stimuli without adequate processing) may contribute to the observed patterns of saccadic 

performance. The model's emphasis on two distinct but interactive pathways - the motivational-

emotional and the cognitive-executive - provides a framework for understanding the complex 

interplay between emotional stimuli processing and attentional control mechanisms in ADHD.  

In the current paper, the differentiated saccadic response patterns, particularly the 

increased attentional capture by angry faces and the specific challenges in inhibitory control, 

may reflect an imbalance or dysregulation within these pathways, where emotional stimuli 

disproportionately influence attentional processes and executive functioning. Furthermore, the 

exploratory findings regarding ADHD and comorbid anxiety suggest a potential modulation of 

these pathways, where anxiety may further impact the emotional regulation and attentional 

control mechanisms in ADHD, potentially leading to the observed distinct cognitive-affective 

processing profiles. These findings underscore the importance of considering emotional 

regulation and impulsivity mechanisms in understanding the cognitive and attentional challenges 

in ADHD and anxiety, supporting the relevance of integrating DESR and Dual-Pathway Models 

into the conceptualization and intervention strategies for these populations. Overall, these 

findings suggest areas for future research and require further attention. 
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Our hypothesis for the interactive effects between ADHD and anxiety for attentional 

processing in positive and negative faces was partly supported. As predicted, children and 

adolescents with ADHD and anxiety showed differential processing of positive and negative 

emotions (Manoli et al., 2020). Specifically, children and adolescents with ADHD showed 

slower attentional disengagement for angry than happy faces when compared to children with 

anxiety, whereas those with anxiety showed no differences in attentional processing between 

positive and negative facial stimuli. Manoli et al., (2020) found slower threat processing was for 

individuals with elevated subclinical ADHD symptoms. That paper further reported, however, 

that trait anxiety was previously associated with an attentional bias away from the threat as 

reflected via the shorter saccade latencies for targets for angry face cues. Further exploration of 

attentional disengagement in children with ADHD with and without anxiety, we found no 

differences between the two groups suggesting that the presence of anxiety in ADHD did not 

affect saccade latencies to emotional stimuli. Previous findings suggested that the role of anxiety 

in ADHD may be more pronounced in complex cognitive tasks involving inhibitory control and 

working memory rather than continuous performance tests (Jarrett et al., 2012; Tannock, 2009). 

Indeed this was evident in the current data for saccadic commission errors, where 

inhibition of reflective saccades was required. Children with anxiety showed a better ability to 

withhold reflexive saccades when an angry face was presented at fixation compared to happy 

faces, whereas children with ADHD showed inhibitory control difficulties across both emotional 

cues. We suggest that angry faces were associated with a hold of attention for angry faces in 

children who met the diagnostic criteria for anxiety disorders and this may be the reason to 

account for the differences with previous findings showing faster latencies in elevated 

subclinical anxiety symptoms (Manoli et al. 2020). Higher attentional demands required in 

response to No-Go cues may be explained by the employment of additional attentional resources 

and increased effort to achieve task goals (Berggren & Derakshan, 2013; Eysenck et al., 2007). 
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Furthermore, disrupted emotional processing in ADHD has been previously well-documented 

(Dan, 2020; Karalunas et al., 2020b; Raz & Dan, 2015), supporting inhibitory control challenges 

for both angry and happy faces for ADHD. When we explored the pattern of inhibitory control 

in children with ADHD with and without anxiety, we found that the presence of anxiety in 

ADHD was associated with higher inhibitory control difficulties for angry compared to neutral 

faces, supporting the distinct pattern of performance for anxiety when this co-exists with ADHD.  

Previous evidence from parent reports on the Behavioural Rating on Executive Function 

(BRIEF; (Gioia et al., 2010) questionnaire showed a distinct impaired inhibitory control 

symptom pattern (i.e., more severe problems with inhibitory control) in children with comorbid 

ADHD/anxiety compared to those with ADHD only and anxiety only (Sørensen et al., 2011). 

Other studies found that comorbidity between ADHD and anxiety was associated with reduced 

perceptual sensitivity in detecting emotional auditory stimuli particularly anger, when compared 

with children with anxiety-only or ADHD-only (K Manassis et al., 2000; Katharina Manassis et 

al., 2007). This finding supports previous evidence showing reduced low-level perceptual 

analysis and recognition of angry faces in adults with ADHD that were characterised by high 

self-rated levels of depression and anxiety compared to healthy controls (Williams et al., 2008). 

The authors suggested that these findings may contribute to negative mood and problems with 

emotion regulation in individuals with ADHD and anxiety. These findings together with the 

results of the current study suggest that young people with co-occurring ADHD/anxiety may be 

characterised by a unique pattern of reduced cognitive control in response to threat-related 

stimuli, which is different from either ADHD or anxiety alone. 

Finally, numerical (but not statistically robust) effects were consistent with the 

suggestion that participants with ADHD had increased challenges with sustained attention, as 

reflected by numerically increased saccadic omission errors across all cue conditions when 

compared to TD children. Previous studies that have also employed an emotional Go/No-Go task 
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showed similar evidence with higher omission errors regardless of the emotional valence of 

facial expressions in children with ADHD compared to healthy controls (Kochel et al., 2013). 

These findings may reflect excessive mind wandering that frequently characterises individuals 

with ADHD, during which unrelated thoughts interfere with task performance and promote 

distractibility (Seli et al., 2015). Increased distractibility in ADHD has been suggested to 

underlie difficulties with sufficient suppression of activity in the default attention network 

(DMN) during cognitive tasks (Fassbender et al., 2009; Sonuga-Barke & Castellanos, 2007). 

Our exploratory analyses between children with ADHD with and without anxiety show 

that the presence of anxiety in ADHD was associated with numerically fewer saccadic omission 

errors compared to those with ADHD-only, consistent with previous evidence showing that 

anxiety has a moderating role in ADHD attention difficulties (Maric et al., 2018; Ruf et al., 

2017).  

Some potential limitations must be taken into consideration. First, our ADHD group 

comprised both children with ADHD only and children with ADHD and anxiety. The small 

sample size in ADHD with and without anxiety did not allow for a direct comparison across the 

four diagnostic groups. Even though our analyses were able to handle uneven group sample sizes 

well (Pinheiro, J. C., & Bates, 2000), larger sample sizes in these groups would have provided a 

more representative distribution of the population for further generalisability of the results. 

Replication of our exploratory analyses with a larger sample size would allow a direct 

comparison with children with anxiety only and TD controls would provide more robust effects 

of the pattern of results for individuals with comorbid ADHD and anxiety. Second, the study’s 

ecological validity may have been compromised since the current findings were obtained in a 

lab-based experimental context (Holleman et al., 2020), and attentional processes in social 

situations may vary in ‘real-world’, naturalistic contexts (i.e., at school or home). Even though 

we have used images from real faces using eye-movement indices of attention that serve better 
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ecological validity of facial processing than motor or other behavioural responses to these 

stimuli, other studies may benefit from using facial expressions that are dynamically 

manipulated and vary in intensity (Martin-Key et al., 2018).  Also, beyond facial emotional 

expressions, stimuli that vary in intensity (highly or less aversive) should provide further 

information about attentional biases and interactions with cognitive control related to 

psychopathology.  

Conclusions 

Overall, the findings from the current study support the distinct pattern of attentional 

processes toward emotional stimuli between ADHD and anxiety, and their comorbid profile. The 

current study draws on the importance of considering emotional valence and socially relevant 

stimuli when examining cognitive control. Attentional bias towards negative stimuli (angry 

faces) was manifested in both ADHD and anxiety groups but with a different pattern. The 

presence of anxiety in ADHD was associated with a unique pattern of executive control in 

response to negative stimuli compared to that observed in children with ADHD only. Regardless 

of the emotional valence of stimuli, the presence of anxiety in ADHD may have a protective role 

in the general inattention deficits. Our findings emphasise the importance of considering and 

screening for co-occurring symptoms and behaviours related to executive functions and 

emotional processing in the assessment procedures used for ADHD and anxiety to ensure 

effective interventions. Further studies may consider exploring the cognitive control mechanisms 

in the ADHD/anxiety comorbidity in conjunction with emotion processing and regulation 

patterns related to ADHD and anxiety. Emotion dysregulation including difficulties regulating 

negative emotions, frustration discomfort and irritability are common features of ADHD and are 

associated with greater impairment levels both in young people and adults (Faraone et al., 2019).   
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Table 1 

Sample Demographics and ANOVA test for Group Differences in Age and Estimated IQ. 

 
ADHD (n=21) 

Mean (SD) 

ANXIETY 

(n=21) 

Mean (SD) 

TD (n=29) 

Mean (SD) 

Kruskal Wallis 

χ2 

p-

value 

Age (years) 11.00 (2.12) 11.09 (1.64) 11.83 (2.19) 2.52 .28 

Estimated IQ 103.81 (12.50) 
105.00 

(11.40) 
109.00 (13.86) 1.40 .50 

 n (%) n (%) n (%) Pearson’s χ2 
p-

value 

Gender 
Males 15(.71) 9(.43) 14(.48) 

4.99 .17 
Females 6(.28) 12(.57) 15(.52) 
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Table 2 

Means for Saccade Latency (ms) and Proportion of Omission and Commission Errors across 

Groups (ADHD, Anxiety, Controls). 

 
ADHD (n=21) 

Mean (SD) 

ANXIETY (n=21) 

Mean (SD) 

 TD (n=29) 

Mean (SD) 

Saccade latency    

Non-face 374.85 (157.58) 375.28 (149.17) 360.61 (141.27) 

Angry face 486.88 (161.61) 476.70 (147.82) 481.93 (163.83) 

Happy face 458.35 (160.38) 476.03 (151.52) 458.81 (155.93) 

Omission errors    

Non-face .08 (.28) .06 (24) .04 (.20) 

Angry face .18 (.38) .13 (.34) .10 (.30) 

Happy face .15 (.36) .10 (.31) .09 (.29) 

Commission errors    

Non-face .66 (.47) .62 (.48) .61 (.49) 

Angry face .50 (.50) .41 (.49) .44 (.50) 

Happy face .48 (.50) .49 (.50) .50 (.50) 

Note. Standard deviations (SD) are shown in parentheses. 
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Table 3  

LMEs and GLMEs for Participant Group, Cue Condition and Interactions on Saccade Latency 

and Accuracy. 

 
Saccade Latency Saccade Accuracy 

 
Hits 

 
OE 

 
CE 

 
β SE t p  β SE z p  β SE z p 

Intercept 6.01 .02 345.23 
<.001  -

2.45 
.15 

-

15.83 
<.001  .06 

.0

9 
.70 .48 

Gender               

Females vs Males .03 .03 .88 .38  -.77 .23 -3.32 <.001  -.18 .18 -1.00 .32 

Age      -.19 .06 -3.32 <.001      

Cue Condition               

Angry vs Happy .04 .01 3.09 <.01  .10 .12 .88 .38  -.31 .13 -2.36 <.05 

Happy vs non-face .24 .01 17.41 <.001  .66 .09 7.01 <.001  -.67 .11 -5.96 <.001 

Non-face vs Angry -.29 .01 -20.34 <.001  -.76 .11 -7.10 <.001  .98 .12 8.34 <.001 

Group               

ADHD vs TD .02 .04 .40 .69  .32 .28 1.13 .26  .17 .22 .74 .46 

ADHD vs ANX -002 .04 .05 .96  .10 .29 .34 .74  .14 .25 .57 .57 

ANX vs TD .02 .04 .46 .65  -22 .27 -.80 .42  -.02 .22 -.07 .94 

Cue Condition * 

Group 
              

Angry/

Happy 
ADHD/TD -.03 .03 -1.14 .26  -.11 .25 -.45 .65  -.32 .28 -1.12 .26 

 ADHD/ANX .07 .03 2.06 <.05  .09 .27 .35 .73  .64 .31 2.11 <.05 
 ANX/TD  -.03 .03 -1.06 .29  .02 .25 .08 .94  -.33 .29 -1.15 .25 

Happy/

non-

face 

ADHD/TD .03 .03 1.01 .31  .24 .21 1.14 .26  .37 .23 1.58 .11 

 ADHD/ANX -04 .03 -1.22 .23  .12 .22 .53 .59  -.49 .25 -1.92 .05 
 ANX/TD  .01 .03 .30 .77  -.36 .21 -1.47 .08  .12 .24 .51 .61 

Non-

face/An

gry  

ADHD/TD .002 .03 .06 .95  -.13 .23 -.54 .59  -.05 .25 -.21 .83 

 ADHD/ANX -.02 .03 -.70 .48  -.21 .25 -.84 .40  -.15 .27 -.56 .57 
 ANX/TD  .02 .03 .70 .49  .34 .24 1.42 .16  .21 .26 .82 .41 

                

 

Note. Hits= correct saccades on Go trials; CE = commission errors; OE = omission errors; (β) = 

beta-coefficients; SE = standard errors of estimates 
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Table 4 

Means for Saccade Latency (ms) and Proportion of Omission and Commission Errors for 

ADHD Group (with vs without Anxiety). 

 

 
ADHD-without anxiety (n=11) 

Mean (SD) 

ADHD with anxiety (n=10) 

Mean (SD) 

Saccade latency 

Non-face 388.45 (165.80) 361.57 (147.94) 

Angry face 501.69 (167.33) 472.46 (155.05) 

Happy face 470.10 (170.66) 447.05 (148.99) 

Omission errors 

Non-face .11 (.31)  .06 (.32) 

Angry face .24 (.43) .11(.32) 

Happy face .21(.41) .09 (.29) 

Commission errors 

Non-face .67 (.47) .65 (.50) 

Angry face .45 (.50) .55 (.50) 

Happy face .48 (.50) .48 (.50) 
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Table 5 

LMEs and GLMEs for ADHD Group (with vs without Anxiety), Cue Condition and Interactions 

on Saccade Latency and Accuracy. 

 

 
Saccade Latency Saccade Accuracy 

 
Hits 

 
OE 

 
CE 

 
β SE t p  β SE z p  β SE z p 

Intercept 6.03 .04 146.62 <.001  -

2.62 
.33 -7.97 <.001  .29 .18 

1.5

9 
.11 

Gender                

Females vs Males -.002 .07 -.03 .97  .01 .69 .01 .99  .46 .32 1.43 .15 

Cue Condition               

Angry vs Happy .08 .03 2.54 <.05  .19 .20 .99 .32  .04 .28 .16 .87 

Happy vs non-face .22 .02 8.91 <.001  .59 .21 2.86 <.01  -1.10 .31 3.54 <.001 

Non-face vs Angry -.30 .03 -10.14 <.001  -.79 .21 -3.78 <.001  1.06 .30 3.49 <.001 

Group               

ADHD-only vs 

ADHD/Anxiety 
.05 .06 .75 .46  .92 .54 1.70 .09  -.01 .34 .02 .98 

Group *Cue 

Condition 
              

Angry/Happy .02 .06 .35 .73  -.13 .35 -.36 .72  -.76 .49 -1.54 .12 

Happy/non-face -.03 .05 -.59 .56  .24 .38 .62 .53  -.19 .56 -.35 .73 

Non-face/Angry  .01 .06 .13 .90  -.11 .39 -.29 .77  .95 .56 1.68 .09 

 

Note. Hits= correct saccades on Go trials; CE = commission errors; OE = omission errors; (β) = 

beta-coefficients; SE = standard errors of estimates 
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Figure 1 

A trial sequence of the Go/No-Go task for face and non-face stimuli.  

 

 

Note. The trial sequence here is represented by a happy face.  
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Figure 2  

Interactive effects between Participant Group and Cue Condition on Saccade Latencies 

 

Note. Significant interaction between ADHD and Anxiety groups with angry and happy face 

cues. The ADHD group showed longer saccade latencies for angry compared to happy faces, 

whereas the anxiety group showed similar saccade latencies for angry and happy face cues.   
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Figure 3 

Interactive effects between Participant Group and Cue Condition on Probabilities  

for Saccadic Commission Error 

 

Note. Significant interaction between ADHD and Anxiety groups with angry and happy face 

cues. The ADHD group similar number of saccadic commission errors for angry and happy 

faces, whereas the anxiety group showed fewer saccadic commission errors for angry compared 

to happy face cues.  


