
Frontiers in Psychology 01 frontiersin.org

The attention network 
characteristics of adults with high 
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Adults with high ADHD traits (H-ADHD) face challenges in academics, social 
interactions, and careers, yet their attention characteristics remains unclear. Using 
Attention Network Test (ANT), we examine attentional characteristics (including 
specific attentional qualities and overall attentional performance) of H-ADHD 
and explore how their specific attentional qualities impact overall attentional 
performance. We find H-ADHD primarily manifests lower alerting network, higher 
intra-individual coefficient of variation (ICV) and poorer balanced integration score 
(BIS). These results remain stable even after controlling for covariates such as 
anxiety and depression scores. Furthermore, the BIS deficiency in high attention 
deficit traits group (H-ADHD-I) specifically manifests as “high accuracy—slow 
reaction time,” reflecting their response pattern as the reaction time compensated 
accuracy. Additionally, compared to alerting network, attentional variability (ICV) 
has a greater role in mediating the impact of ADHD symptoms on overall attentional 
performance (BIS). Taken together, H-ADHD mainly exhibit deficits in sustained 
attention (alerting network), attentional stability (ICV), and overall attentional 
performance. ADHD symptoms worsen overall attentional performance due to 
increased attentional variability. The study emphasizes the sensitivity of alerting 
network, ICV, and BIS indicators, and highlights the significance of attentional 
variability, suggesting their potential clinical value in the future.
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1 Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder that 
presents with inattention and/or hyperactivity-impulsivity (American Psychiatric Association, 
2013). It affects 8.0% of children and adolescents worldwide (Ayano et al., 2023), with about 
2.58% continuing to have symptoms into adulthood (Song et al., 2021). In adults, inattention 
is often more prominent than hyperactivity and impulsivity. They may demonstrate slower 
cognitive processes, exhibit long-winded and tangential communication, and face challenges 
in decision-making (Kooij et al., 2019). These attention-related issues significantly impact their 
psychosocial functioning in various domains, including social, academic, and occupational 
settings, affecting overall well-being (Faraone et al., 2015; Faraone et al., 2021). Consequently, 
they often co-occur with emotions such as anxiety depression and stress (Riglin et al., 2021; 
Gair et al., 2021). Despite the common occurrence of attention deficits in adult ADHD, 
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understanding their specific patterns remains a critical area 
of investigation.

Classic attention tasks, such as continuous performance tests 
(CPTs) and visual search, mainly focus on specific attentional aspects 
and may not cover all dimensions comprehensively. In contrast, 
Posner and colleagues proposed the Attention Network Model, 
categorizing attention into three networks: alerting, orienting, and 
executive control networks. Alerting is defined as the attainment and 
maintenance of an alert state, reflecting the breadth and stability of 
attention. Orienting involves the selection of sensory input 
information, indicating selective attention and the ability to shift 
attention. Executive control is defined as the resolution of conflicts 
between responses, reflecting the allocation, monitoring, and 
regulation of attention (Posner and Petersen, 1990; Fan et al., 2005). 
Building upon this model, Fan et al. (2002) developed the Attention 
Network Test (ANT) to measure the three networks distinctly. The 
ANT, along with the model, offers a more comprehensive perspective 
for assessing attention, addressing the limitations of other tasks 
(Baggio et al., 2020; McGee et al., 2000). As a result, this approach has 
stimulated research into attention deficits in conditions like ADHD 
and other neuropsychiatric disorders (Fan and Posner, 2004; Vazquez-
Marrufo et al., 2019).

Existing research has indicated that adults with ADHD exhibit 
deficiencies in alerting (Oberlin et al., 2005) and executive control 
networks (Oberlin et  al., 2005; Kim and Kim, 2021), increased 
reaction time variability (Lundervold et al., 2011; Lampe et al., 2007), 
slower reaction times (Oberlin et al., 2005; Lampe et al., 2007), and 
lower accuracy (Lundervold et al., 2011) in attention tasks. However, 
findings regarding the three major networks, reaction time, and 
accuracy in adult ADHD within the ANT are not entirely consistent. 
Specifically, certain studies have detected impairments in the executive 
control networks among adults with ADHD (Oberlin et al., 2005; Kim 
and Kim, 2021), whereas alternative research has failed to observe 
such a deficit (Lundervold et al., 2011; Coll-Martin et al., 2021). This 
highlights the need for further investigation into attentional network 
performance in adults with ADHD and the search for additional stable 
and sensitive indicators.

Intraindividual variability (IIV) in cognitive task performance, 
widely employed in ADHD research, is considered a potential internal 
phenotype of ADHD (Bidwell et  al., 2007; Pinto et  al., 2016). Its 
extensive application in attention research is evident (Wallace et al., 
2019; Levy et al., 2018). Intra-individual coefficient of variation (ICV; 
calculated as SDRT/mean RT) serves as an indicator of Intra-
Individual Variability (IIV) and is a common method for reflecting 
attentional variability which further reflects poorer attentional 
stability. Recognized as a critical measure of attentional control 
efficiency, ICV’s importance in ADHD studies is growing (Johnson 
et al., 2015). However, ICV is less frequently used in the context of 
ANT compared to classic attention tasks like CPTs.

Reaction time and accuracy are key performance indicators 
widely used in ADHD research. However, there’s an ongoing debate 
about their interpretation in ADHD attention tasks. Some studies 
suggest that adults with ADHD may exhibit lower accuracy but similar 
reaction times compared to the control group in the ANT (Lundervold 
et al., 2011). Conversely, other studies indicate significantly slower 
reaction times in adults with ADHD in the ANT compared to the 
control group (Lampe et al., 2007; Dotare et al., 2020), or with no 
significant difference in accuracy (Zamani Sani et  al., 2020). 

Additionally, Kim and Kim (2021) found no discernible disparities in 
accuracy and reaction time between adults with ADHD and the 
control group. Moreover, longer reaction times theoretically associate 
with higher accuracy; relying solely on these indicators is not 
comprehensive, as higher accuracy may be due to longer reaction 
times, and the latter might be a deliberate strategy for accuracy. Some 
researchers have therefore proposed speed-accuracy trade-off 
measures (Vandierendonck, 2017; Liesefeld et al., 2015), among which 
the balanced integration score (BIS; calculated as zPC − zmeanRT) is less 
affected by data distribution and performs well (Liesefeld and Janczyk, 
2019; Liesefeld and Janczyk, 2023). It has already found application in 
visual memory search tasks and cognitive tasks involving older adults 
(Auerswald et al., 2022). Therefore, we incorporated the BIS index in 
ANT to reflect overall attentional performance and further 
investigated reaction time and accuracy balance in adults with ADHD.

The three attention networks and attentional variability (ICV) are 
fundamental attention indicators reflecting specific attentional quality, 
and BIS is the comprehensive indicator assessing overall attentional 
performance. Theoretically, poor specific attentional quality can affect 
overall attentional performance. Within the realm of specific 
attentional qualities, the alerting network, foundational among the 
attention networks, significantly influences overall attention, 
enhancing accuracy (Manly et al., 2004). Furthermore, heightened 
ICV is frequently associated with prolonged reaction times (Anstey, 
1999; Loomans et al., 2012; Ghisletta et al., 2018) and low accuracy 
(Anstey, 1999). In general, poorer specific attentional quality is 
associated with poorer overall attentional performance (BIS). 
However, limited research has explored their interplay in adults with 
ADHD. Overall attentional performance, as the most overt 
manifestation, is closely related to the daily lives of adults with 
ADHD. Understanding mediating mechanisms between ADHD 
symptoms and overall attentional performance can inform targeted 
interventions, potentially enhancing their quality of life.

Compared to adults with ADHD, there’s been limited research on 
those at high traits. Understanding the ANT performance in this 
group is underexplored. Insights into their attentional traits can help 
proactively address potential issues, aiding their adaptation to daily 
life and work/study environments. This knowledge can also enhance 
diagnostic accuracy and treatment planning for clinicians, ultimately 
improving therapeutic outcomes. Exploring the attentional profile of 
high ADHD traits adults provides valuable insights into unique 
features compared to general adult ADHD, contributing to a deeper 
understanding of the disorder. Therefore, research on high ADHD 
traits adults is equally pivotal.

The study has two main objectives. Firstly, it examines attentional 
characteristics of H-ADHD by comparing high ADHD traits adults 
with controls in the ANT. This includes assessing fundamental 
attention indicators (the three networks and ICV) and a 
comprehensive indicator (BIS). Based on previous studies, 
we anticipate impairments in the alerting network, executive control 
network, attentional variability (ICV), and overall attentional 
performance (BIS) in high ADHD traits adults. Secondly, 
we investigate how these specific attentional qualities influence overall 
attentional performance. Using a mediation model, we examine their 
role in mediating the impact of ADHD symptoms on overall 
attentional performance. We  expect that more severe ADHD 
symptoms will lead to poorer attentional qualities and, consequently, 
diminished overall attentional performance (BIS).
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2 Materials and methods

2.1 Participants

A total of 430 participants were recruited in Chongqing, China, 
and they completed the Adult ADHD Self-Report Scale (ASRS) either 
online or offline. Among them, 9 participants did not pass the 
deception check questions. The remaining 421 participants were 
invited to participate in the Attention Network Test (ANT) task. Out 
of these, 374 participants completed the ANT task. However, 15 
participants were excluded due to having within-subject reaction 
times that fell beyond 3 SDs from the mean, which reflects their 
seriousness across each trial. Additionally, 16 participants were 
excluded because their accuracy rate, which reflects their overall 
seriousness throughout the test, was below 80% (Frick et al., 2023). 
This left a sample of 343 participants (mean age = 21.00, SD = 0.91, 
range = 18–24 years; 101 males; Han-Chines e = 282, others = 61; 
Supplementary Table S1) for subsequent analysis. Within this group, 
when calculating attention network indices, 4 participants were 
excluded because their reaction times were beyond 3 SDs from the 
mean of all participants. When calculating overall attentional 
performance (BIS), 8 participants were excluded because their 
accuracy rates or reaction times were beyond 3 standard deviations 
from the mean of all participants. When calculating intra-individual 
coefficient of variation (ICV), 18 participants were excluded because 
at least one of their ICV values (including congruent/incongruent/
neutral/total ICV) was beyond 3 SDs from the mean of all participants. 
For the mediation analysis, as participants had to meet all the selection 
criteria, 26 participants were excluded.

Therefore, the final sample for attention network analysis included 
339 participants, the sample for speed-accuracy balance analysis 
included 335 participants, the sample for reaction time variability 
analysis included 325 participants, and the sample for mediation 
analysis included 317 participants. We had obtained appropriate ethics 
committee approval for the research reported, and all participants 
gave written informed consent in our experiment.

2.2 Attention network test

The ANT, developed by Fan et al. (2002), combines cued reaction 
time with the flanker task to evaluate alerting, orienting, and executive 
control networks, based on response times to different cues. The 
precise design involves a 10 min task, with each trial lasting 
4,000 msec. Supplementary Figure S2A shows cue conditions, and 
Supplementary Figure S2B displays target stimuli. 
Supplementary Figure S2C illustrates a trial’s time course, including a 
fixed duration, warning cue, simultaneous presentation of target and 
flankers, response, and post-target fixation.

2.3 Measuring attention

The three major metrics [attention network efficiency (ANE), 
balanced integration score (BIS), and intra-individual coefficient of 
variation (ICV)] are utilized to measure attention. ANE assesses 
alerting, orienting, and executive control network efficiencies. Alerting 
network efficiency is the difference between no-cue and double-cue 

response times. Orienting network efficiency compares center and 
spatial cue conditions. Executive control network efficiency measures 
incongruent and congruent flanker response time differences. 
Additionally, alerting network 2, computed as the no-cue and 
center-cue response time difference, accounts for distracting stimuli. 
ICV is the standard deviation of reaction time divided by the mean 
reaction time. BIS is calculated as zPC—zmeanRT, with zPC indicating 
standardized accuracy rates and zmeanRT representing standardized 
average reaction times in the ANT task.

2.4 Measuring ADHD symptoms

The Adult ADHD Self-Report Scale (ASRS) is a rating scale 
designed to assess current ADHD symptoms, encompassing the 18 
DSM-IV criteria for ADHD. Numerous studies have indicated that the 
ASRS demonstrates robust reliability and validity, exhibiting high 
consistency with clinical physician diagnoses. It is considered a 
reliable and effective scale for assessing adult attention-deficit/
hyperactivity disorder (ADHD) symptoms and can be utilized in the 
clinical evaluation of adult ADHD (Alemany et al., 2015; de Zeeuw 
et al., 2008). Therefore, it has been introduced, translated, and applied 
in many countries for the screening of adult attention-deficit/
hyperactivity disorder (ADHD) symptoms (Seli et al., 2012; Samyn 
et al., 2017; Yoon, 2010). In this study, participants rate symptoms on 
a 5-point scale, ranging from 0 (never/seldom) to 4 (very often), 
resulting in a total score range of 0 to 72. In the current study, 
we  incorporate the total ASRS score as a continuous variable for 
correlation analysis. Additionally, we  categorize participants into 
groups for inter-group comparisons based on a threshold of 17 points 
for each sub-dimension (Yoon, 2010; Yeh et al., 2008). These groups 
include: a high attention deficit traits group (H-ADHD-I; inattention 
dimension score ≥ 17 points) and its control group (L-I; inattention 
score < 17 points); a high hyperactivity-impulsivity traits group 
(H-ADHD-H; hyperactivity-impulsivity dimension score ≥ 17 points) 
and its control group (L-H; hyperactivity-impulsivity score < 17 
points); and a high combined ADHD traits group (H-ADHD-C; 
inattention score ≥ 17 points and hyperactivity-impulsivity score ≥ 17 
points) and its control group (L-C; inattention score < 17 points and 
hyperactivity-impulsivity score < 17 points). In this study, the Adult 
ADHD Self-Report Scale (ASRS) demonstrated good reliability and 
validity. The Cronbach’s alpha reliability coefficient was calculated to 
be 0.843, indicating high internal consistency. Additionally, the ASRS 
showed good criterion validity, with correlation coefficients of 0.440 
(N = 277) and 0.549 (N = 277) when compared to the Wender Utah 
Rating Scale (WURS) and Barratt Impulsiveness Scale (BIS), 
respectively. These findings suggest that the ASRS is a reliable and 
valid measure for assessing adult ADHD symptoms.

2.5 Data analysis

Due to a significant difference in sample sizes between the high 
ADHD traits groups and control groups, it is likely that there is 
heterogeneity in variances between the two groups, which violates the 
assumption of homogeneity of variances required for independent 
samples t-test. Therefore, in the current study, when comparing 
differences between the two groups on ANT variables, the Bootstrap 
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method from non-parametric tests is employed (Efron, 1979) (see 
Supplementary materials “2.5 Data Analysis”). To further investigate 
the reaction time-accuracy patterns in adults with high ADHD traits, 
we employed cluster analysis to explore the differences between the 
groups in accuracy and reaction time. Furthermore, from a continuous 
variable perspective, we  initially conduct a correlation analysis to 
explore the relationship between ASRS total score and the three major 
indices. Subsequently, we establish a parallel mediation model “ADHD 
symptoms (total ASRS score)—specific attentional quality—overall 
attentional performance (BIS)” to further investigate the role of 
specific attentional quality in the relationship between ADHD 
symptoms and overall attentional performance (BIS).

2.6 Supplementary analysis

Considering that ADHD often co-occurs with anxiety depression 
and stress (Riglin et al., 2021; Gair et al., 2021; Frick et al., 2023), and 
anxiety and depression can affect attention performance or bias (Klein 
et al., 2018; Li and Li, 2022), we also collect participants’ anxiety and 
depression scores (see Supplementary materials “2.6 Supplementary 
Analysis”). In the supplementary analysis, we use SPSS26 and first 
conduct independent samples t-tests to explore whether there are 
significant differences in anxiety and depression scores between each 
ADHD trait group and the control group. If significant differences are 
found, we include anxiety and depression scores as covariates and use 
analysis of covariance (ANCOVA) to explore the differences in 
attention metrics among the ADHD trait groups.

3 Results

3.1 Attention network performance: adults 
with high ADHD traits primarily exhibit 
deficits in the alerting network

Table 1 shows the means and standard deviations (SD) for the ANT 
variables in the high ADHD traits groups and the control groups. 
Further bootstrap tests (see Figure 1) indicate that H-ADHD-I group 
(95%CI, −0.010 to −0.001), H-ADHD-H group (95%CI, −0.024 to 
−0.003) and H-ADHD-C group (95%CI, −0.025 to −0.003) are all 
exhibit lower alerting effect compared to the control groups. The high 
inattention traits group (H-ADHD-I; 95%CI, −0.012 to −0.001) also 
demonstrates lower orienting effect than the control group. Only 
H-ADHD-H (95%CI, −0.025 to −0.002) and H-ADHD-C (95%CI, 
−0.024 to −0.001) groups show lower alerting 2 effect compared to the 

control groups, while the alerting 2 effect of H-ADHD-I (95%CI, 
−0.007 to 0.003) does not differ significantly from that of the control 
group. After controlling for the covariates of anxiety and depression, 
the differences between the H-ADHD-I group and the control group 
in alerting effect and orienting effect are no longer present 
(Supplementary Table S8). Overall, these results suggest that individuals 
with high-trait ADHD may exhibit deficits in sustained attention.

3.2 Attentional variability: adults with high 
ADHD traits exhibit high intra-individual 
coefficient of variation

Supplementary Table S2 shows the means and standard deviations 
(SD) for the ICV in the high ADHD traits groups and the control 
groups. To mitigate the potential influence of task impurity on the 
ICV metric, we compute ICV separately for congruent, incongruent, 
and neutral conditions in both the high ADHD traits and control 
groups, in addition to calculating the total ICV. Further bootstrap tests 
(see Supplementary Figure S3) indicate that all high ADHD traits 
groups exhibit higher ICV in all conditions compared to the control 
groups. Even after controlling for the covariates of anxiety and 
depression, this difference still exists (Supplementary Table S8). This 
indicates a deficiency in attentional stability among adults with high 
ADHD traits.

3.3 Overall attentional performance: adults 
with high attention deficit traits 
demonstrate high accuracy and 
characteristic responses with prolonged 
reaction times

Supplementary Table S3 shows the means and standard deviations 
(SD) for the BIS in the high ADHD traits groups and the control 
groups. Further bootstrap tests (see Supplementary Figure S4) indicate 
that high inattention traits group (95%CI, −0.402 to −0.108) and high 
combined ADHD traits group (95%CI, −0.787 to −0.091) exhibit 
lower BIS compared to the control groups. H-ADHD-H (95%CI, 
−0.646 to 0.035) shows no significant difference from the control 
group in terms of BIS. After controlling for the covariates of anxiety 
and depression, these differences persist.

To further analyze the response patterns in reaction time and 
accuracy between the two groups, we conduct a clustering analysis. 
Based on the data distribution and the results of Sum of Squared 
Errors within Clusters (SSE) (Supplementary Figure S5B) and 

TABLE 1 Attention network performance in high ADHD traits groups compared to the control groups.

Alerting effect (SD) Orienting effect 
(SD)

Executive control 
effect (SD)

Alerting 2 effect (SD)

H-ADHD-I (N = 113) −0.002 (0.040) 0.024 (0.049) 0.073 (0.073) 0.005 (0.041)

L-I (N = 226) 0.003 (0.036) 0.031 (0.040) 0.068 (0.041) 0.007 (0.037)

H-ADHD-H (N = 37) −0.010 (0.053) 0.026 (0.047) 0.067 (0.065) −0.006 (0.043)

L-H (N = 302) 0.003 (0.035) 0.029 (0.043) 0.070 (0.052) 0.008 (0.038)

H-ADHD-C (N = 34) −0.011 (0.054) 0.030 (0.047) 0.068 (0.067) −0.006 (0.044)

L-C (N = 223) 0.003 (0.036) 0.032 (0.040) 0.068 (0.041) 0.007 (0.038)
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silhouette coefficient values (Supplementary Table S4), we categorize 
the response patterns into three groups: High Accuracy-Low Reaction 
Time (High-Quick), Low Accuracy-Low Reaction Time (Low-Quick), 
and High Accuracy-High Reaction Time (High-Slow) 
(Supplementary Figure S5A). We then perform a chi-square test to 
compare the proportions of H-ADHD-I and H-ADHD-C in each 
response pattern category with the theoretical proportions. The results 
indicate that H-ADHD-I has a higher proportion than the theoretical 
proportion in the “High-Quick” group (χ2 = 5.065, p = 0.024).

3.4 Mediation analysis: ADHD symptoms 
affect overall attentional performance 
through their impact on attentional 
variability

Supplementary Table S5 displays the Pearson’s correlation analysis 
results between the total ADHD score, three attention network effects, 
ICV, and BIS. Due to our aims and the significant correlations between 
total ADHD score and alerting effect, ICV (Log), and BIS, 
we  established parallel mediation models “ADHD symptoms—
alerting network—overall attentional performance” and “ADHD 
symptoms—attentional variability—overall attentional performance” 
(see Supplementary Table S6; Supplementary Figure S6). The alerting 
network does not mediate between ADHD symptoms and overall 
attentional performance, with an indirect effect of 0.009 and a 95% 
Bootstrap confidence interval of [−0.002, 0.026]. However, attentional 
variability does mediate between ADHD symptoms and overall 
attentional performance, with an indirect effect of −0.070 and a 95% 

Bootstrap confidence interval of [−0.134, −0.008]. The difference 
between the two indirect paths is 0.079, with a 95% Bootstrap 
confidence interval of [0.014, 0.145]. This indicates that, among 
specific attentional qualities, compared to the alerting network, 
attentional variability plays a more significant role in the impact of 
ADHD symptoms on overall attentional performance.

4 Discussion

This study investigates the attention characteristics of high ADHD 
traits individuals, and further explore how these specific attentional 
qualities influence overall attentional performance. Findings reveal 
distinct deficits in ANT for H-ADHD subgroups: H-ADHD-I shows 
deficits in attentional variability, and unique patterns in overall 
attentional performance. H-ADHD-H displays deficits in sustained 
attention and attentional variability, while H-ADHD-C exhibits 
deficits in sustained attention, attentional variability, and overall 
performance. Notably, attentional variability mediates the influence of 
ADHD symptoms on overall attentional performance, underscoring 
its crucial role. Overall, these results provide insights into the 
attentional characteristics of high ADHD traits adults, emphasizing 
the significance of attentional variability in shaping their 
overall performance.

All three groups, H-ADHD-I, H-ADHD-H, and H-ADHD-C, 
exhibit deficits in the alerting network before controlling for the 
covariates of anxiety and depression, indicating sustained attention 
difficulties. Further analysis shows that while H-ADHD-I performs 
similarly to the control group in alerting network 2, both H-ADHD-H 

FIGURE 1

Group differences in attention networks between the ADHD and control groups (bootstrap resampled 10,000 times). Left column represents 
H-ADHD-I vs. control group, middle column represents H-ADHD-H vs. control group, and right column represents H-ADHD-C vs. control group.
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and H-ADHD-C show poorer utilization of alerting cues. This 
suggests that H-ADHD-H and H-ADHD-C struggle with cue 
utilization, while the low alerting effect in H-ADHD-I is due to 
interference from distracting stimuli. Interestingly, when controlling 
for covariates, the differences between the H-ADHD-I group and the 
control group in alerting effect and orienting effect are no longer 
present. This suggests that the attention network in the H-ADHD-I 
group is more significantly influenced by anxiety and depression.

All three high ADHD traits groups exhibit higher ICV levels in 
various conditions compared to the control group (even after 
controlling the covariates of anxiety and depression), consistent with 
previous findings (Alemany et al., 2015; de Zeeuw et al., 2008). This 
indicates that high ADHD traits individuals have greater attentional 
variability, potentially related to deficits in sustained attention and 
stability. Our study highlights ICV’s significance as a sensitive and 
stable metric.

H-ADHD-I and H-ADHD-C show poorer overall attentional 
performance (BIS) compared to the control group. Furthermore, 
H-ADHD-I exhibits a pattern of “high accuracy-slow response,” 
suggesting the high accuracy may come at the cost of slower response 
times. However, from a practical standpoint, with willingness to invest 
time, H-ADHD-I can perform tasks as effectively as typical 
individuals, achieving a high level of accuracy. Additionally, both 
H-ADHD-H and H-ADHD-C have not exhibited abnormal patterns 
in terms of accuracy and response times, although H-ADHD-C 
exhibits a deficiency in BIS, possibly due to its mixed composition of 
H-ADHD-I and H-ADHD-H. Overall, these findings are crucial for 
motivating adults with high ADHD traits, and even adults with 
ADHD in general.

The parallel mediation analysis shows that the alerting network 
does not mediate between ADHD symptoms and overall attentional 
performance. This may be due to the dual effects of alerting, as it can 
lead to both faster response times and increased errors (Seli et al., 
2012). On the other hand, attentional variability plays a significant 
mediating role, especially due to the substantial impact of ICV on 
BIS. As ADHD symptoms worsen, they are more likely to affect 
attentional stability, leading to poorer task performance (BIS). This 
emphasizes the importance of not only focusing on the attention 
network but also considering attentional variability in adult ADHD 
studies. It also highlights the need to address the impact of these 
variables on the social functioning of individuals with ADHD, 
ultimately guiding interventions to enhance their quality of life.

All three high ADHD traits groups surprisingly show no 
significant differences in the executive control network compared to 
the control group. This contrasts with previous findings in children 
with ADHD (Samyn et al., 2017; Yoon, 2010). However, deficits in the 
alerting network are consistently observed in both children and adults 
with high ADHD traits. This suggests that the development of other 
cognitive abilities in adults may compensate for executive control 
deficiencies during maturation. Nonetheless, foundational functions 
like sustained attention and alertness appear more resistant to natural 
compensation, indicating that the core deficit in ADHD symptoms lies 
in these foundational attentional skills, which are challenging to 
naturally compensate for in adulthood.

This study offers several notable contributions: (1) Investigating 
the mediating roles of attentional variability and the alerting network 
in ADHD symptoms’ impact on overall attentional performance holds 

theoretical and practical significance. The response pattern of 
individuals with H-ADHD-I, characterized as “high accuracy-slow 
response,” can be leveraged by educators to provide students with 
more time to complete tasks or tests. This strategy can help students 
improve their academic performance without compromising 
accuracy, thereby enhancing their confidence. (2) The use of BIS 
considers both speed and accuracy, addressing potential limitations 
of focusing solely on one metric. (3) The findings suggest that the 
alerting network, attentional variability (ICV), and BIS highlighted in 
the study can be used as supplementary diagnostic indicators. These 
measures can provide a more comprehensive assessment of ADHD 
characteristics, particularly in evaluating adults at risk for attention 
deficits, contributing to more precise diagnoses. In addition to 
assessment, career counselors can design suitable work paces and 
environments based on the attentional characteristics of ADHD 
individuals. For instance, they can arrange more flexible task 
schedules, allowing these individuals to leverage their high accuracy 
to compensate for slower response times. Cognitive training programs 
based on ICV and the alerting network can also be developed to help 
adults with ADHD enhance the persistence and stability of 
their attention.

5 Conclusion

This study systematically examines the attention network 
characteristics of adults with high ADHD traits and further, 
through parallel mediation models, elucidates the mediating role of 
specific attentional qualities in the impact of ADHD symptoms on 
overall attentional performance. The findings illuminate that 
H-ADHD individuals primarily display impairments in sustained 
attention (alerting network), attentional stability (ICV), and overall 
attentional performance. The overall attentional performance is 
exacerbated by the heightened attentional variability associated 
with ADHD symptoms. Given the influence of ADHD symptoms 
on daily functioning in adults, this study constructs a cognitive 
bridge between ADHD symptoms and general performance. It 
provides a unique contribution to our understanding of the 
cognitive mechanisms underlying the impact of ADHD symptoms 
on general performance. Additionally, it offers valuable insights and 
sensitive, stable indicators for the clinical diagnosis and intervention 
of adult ADHD, contributing to a deeper comprehension of the 
cognitive processes implicated in the manifestation and modulation 
of ADHD symptoms.
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