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Attention-Deficit/Hyperactivity Disorder (ADHD) is characterized by significant
working memory (WM) deficits. However, cognitive differences between the
predominantly inattentive (ADHD-1) and combined (ADHD-C) presentations require
further investigation based on Baddeley's multi-component model. This study compared
WM profiles in children with ADHD-I, ADHD-C, and typically developing (TD) children
to identify subtype-specific cognitive signatures and discuss clinical implications.
Participants included 137 children (41 ADHD-I, 45 ADHD-C, 51 TD) aged 7-12
recruited from clinics in Tehran, Iran, using convenience sampling. Diagnosis was
confirmed via DSM-5 criteria and the IVA-2 test. WM components were assessed using
the Working Memory Test Battery for Children (WMTB-C). Data were analyzed using
one-way ANOVA with post-hoc tests. Both ADHD groups showed significant
impairments across all WM components compared to TD children. For the phonological
loop and visuospatial sketchpad, no significant differences were found between ADHD-I
and ADHD-C. However, for the central executive component, the ADHD-C group
performed significantly worse than the ADHD-I group (p <.01). While WM impairments
are widespread in ADHD, the central executive is more severely affected in the combined
presentation. These findings suggest distinct cognitive profiles for ADHD subtypes,
highlighting the need for tailored interventions targeting executive functions in ADHD-
C. However, due to the cross-sectional design and clinic-based sample, causal inferences
and generalizability are limited. Future longitudinal and neuroimaging studies are
warranted to confirm these findings and inform clinical practice.
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Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the most prevalent
neurodevelopmental disorders, affecting approximately 5-7% of children and adolescents
worldwide (Liu et al., 2025). It is characterized by persistent difficulties in sustaining attention,
impulse control, and hyperactivity (Ayano et al., 2020). The disorder not only leads to
academic, social, and emotional consequences (Coghill et al., 2023) but also underlies profound
deficits in cognitive systems associated with attentional control and information processing
(Rubia, 2018). According to the DSM-5 diagnostic framework (APA, 2013), ADHD manifests
in three clinical presentations: the predominantly inattentive presentation (ADHD-I), the
predominantly hyperactive-impulsive presentation (ADHD-H), and the combined presentation
(ADHD-C). The predominantly inattentive presentation is the most common pattern in the
general population across age groups, while the combined presentation is more frequently
observed in clinic-referred samples and is associated with higher symptom severity and
behavioral challenges (Lin et al., 2023). Children with ADHD-I primarily exhibit prominent
difficulties in sustained attention, organization, and slower information processing, whereas
those with ADHD-C demonstrate these issues along with hyperactive and impulsive behaviors
(Nikolas & Nigg, 2013). Evidence suggests that the underlying cognitive and
neuropsychological mechanisms of these presentations may not be identical and that each may
possess a distinct cognitive profile (Saad et al., 2020; Wu et al., 2022). Therefore, investigating
more fundamental cognitive structures, particularly systems crucial for attentional regulation
and sequential information processing, can provide deeper insight into the differences between
these two presentations and pave the way for developing more targeted interventions.

One of the most significant cognitive components impaired in ADHD is working memory
(WM) (Kofler et al., 2020; Kofler et al., 2024; Wells et al., 2018). Deficits in this system not
only affect the maintenance, processing, organization, and updating of information but are also
critical for learning, problem-solving, and behavioral regulation (Kofler et al., 2020). WM is
the ability to hold and manipulate information over a brief period without external guidance
(Baddeley et al., 2021), enabling individuals to retain information in the presence of irrelevant
stimuli and manipulate it to guide goal-directed behavior (Hasanzadeh & Ahmadi, 2015).
Within Baddeley's multi-component model (Baddeley & Hitch, 1974), WM comprises three
key subsystems: the phonological loop, responsible for the temporary storage and retrieval of
verbal information; the visuospatial sketchpad, which maintains visual and spatial
representations; and the central executive, which oversees attentional control, coordinates the
subsystems, and actively manipulates information. Examining the performance of each of these
components in ADHD can reveal the specific cognitive weaknesses of each clinical presentation
and help delineate cognitive differences between ADHD-I and ADHD-C.

From a theoretical standpoint, Baddeley's multi-component model offers a framework for
predicting differential WM impairments across ADHD subtypes (Kofler et al., 2020). The
central executive, responsible for attentional control and information manipulation, is
theoretically more aligned with the regulatory deficits characteristic of ADHD-C, such as
impulse control and hyperactivity (Barkley, 1997). In contrast, the phonological loop and
visuospatial sketchpad, as passive storage systems, may be more directly related to the primary
attentional and organizational difficulties seen in ADHD-I (Martinussen & Tannock, 2006).
Therefore, examining these components separately allows for a test of whether the cognitive
architecture of ADHD subtypes diverges in a manner consistent with the model's predictions.

Previous research indicates that children and adolescents with ADHD have significant
impairments in various WM components. A meta-analytic study found that effect sizes were
generally larger for visuospatial storage and visuospatial central executive tasks (storage-plus-
processing) compared to phonological storage and phonological central executive tasks
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(Martinussen et al., 2005). The central executive component, in particular, appears to be
distinctly affected (Kofler et al., 2020). Previous studies in this area have typically controlled
for potential confounding variables such as age, gender, full-scale 1Q, socioeconomic status,
and the presence of comorbid psychiatric conditions (e.g., Martinussen et al., 2005; Nikolas &
Nigg, 2013) to isolate the specific relationship between ADHD subtypes and working memory
function. Consequently, WM deficit patterns in ADHD are multifaceted, varying in nature and
severity depending on the task type (simple storage vs. storage-plus-processing) (Kofler et al.,
2020; Martinussen et al., 2005).

However, research findings regarding differences in WM components between the
inattentive and combined presentations are inconsistent. Some studies suggest that individuals
with ADHD-C perform more poorly on verbal and visual recall tasks compared to those with
ADHD-I (Nikolas & Nigg, 2013; Phillips et al., 2022). In contrast, other studies report no
significant differences in WM between the two subtypes (Alloway et al., 2010). Conversely,
some research indicates that differences are more closely related to the overall severity of the
disorder rather than the specific subtype (Nikolas & Nigg, 2013; Wu et al., 2022).
Distinguishing WM profiles between ADHD-I and ADHD-C is fundamentally important for
several reasons. Theoretically, according to Baddeley's multi-component model, the
phonological loop, visuospatial sketchpad, and central executive may be differentially impaired
in ADHD subtypes (Marsh et al., 2025). Research suggests that WM deficits in ADHD-I and
ADHD-C may reflect more fundamental differences in cognitive architecture and neural
networks involved in attentional control and response inhibition. Specifically, the central
executive and storage subcomponents are vulnerable in both subtypes, but the severity and
pattern of these impairments may differ (Saydam et al., 2015). On a practical and clinical level,
distinguishing between WM profiles can have significant implications.

A precise understanding of the weaknesses specific to each subtype allows professionals to
design interventions that better align with the actual cognitive needs of children. Research
shows that WM deficits, particularly in the central executive component, play a key role in the
behavioral and academic problems of children with ADHD, and the severity of these deficits
correlates with the severity of inattentive and hyperactive/impulsive symptoms (Kofler et al.,
2020). Recent studies emphasize that cognitive interventions are most effective when tailored
to the individual cognitive profile and ADHD subtype of each child. For example, children with
severe WM deficits benefit more from targeted interventions in this domain, and improvements
in WM performance can lead to a reduction in clinical symptoms and enhanced academic and
daily functioning (Wexler et al., 2021).

Given the inconsistencies in previous research regarding WM differences between ADHD
subtypes and the methodological limitations of prior studies (e.g., small samples, lack of
comprehensive WM assessment), the present study aimed to compare WM profiles using a
well-validated battery in a reasonably sized clinical sample. Accordingly, this research
specifically evaluates the three main components of Baddeley's model: the phonological loop,
the visuospatial sketchpad, and the central executive. Using standardized tasks designed to
independently assess the performance of each WM subcomponent, this study seeks to determine
whether each presentation possesses a distinct cognitive signature. The findings of this study
can contribute to a more precise understanding of the heterogeneity within ADHD and facilitate
the development of cognition-based assessments and interventions.
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Method

Participants

The present study sample consisted of 137 children (41 with ADHD-I, 45 with ADHD-C,
and 51 TD) aged 7 to 12 years (mean = 8.09, SD = 1.05) from Tehran, Iran, selected via
convenience sampling from psychology clinics (see Table 1). All parents and children provided
informed consent prior to participation. It is important to acknowledge that the use of
convenience sampling from clinic-referred populations may limit the representativeness of the
sample. Additionally, the sample lacks diversity in terms of socioeconomic status, geographic
location, and cultural background, which may restrict the generalizability of the findings to
broader populations.

Group Assignment

All children diagnosed with ADHD and their parents completed a comprehensive
psychoeducational and diagnostic evaluation. This included a semi-structured clinical interview
conducted by psychologists or psychiatrists in accordance with DSM-5 criteria (APA, 2013),
along with the completion of the Child Behavior Checklist-Parent Version (CBCL-P). The
precise subtyping of ADHD was further confirmed based on scores from the Integrated Visual
and Auditory Continuous Performance Test version 2 (IVA-2), in which participants must
respond to the target stimulus (the number "1") while inhibiting responses to the non-target
stimulus (the number "2") (Sandford & Turner, 2000). To enhance the validity of the test results,
stimulant medication was discontinued at least 24 hours prior to testing.

Participants in the typically developing (TD) group were recruited from the same clinic
population, but specifically among children presenting for routine, non-clinical consultations
(e.g., academic counseling, parenting guidance) rather than for psychiatric concerns. To ensure
neurotypical status, TD participants were required to meet the following criteria: (1) no parent-
reported history of psychiatric, neurological, or learning disorders; (2) school records indicating
typical academic and behavioral functioning with no history of individualized educational
support; and (3) normal-range scores on all syndrome scales of the Child Behavior Checklist-
Parent version (CBCL-P; T < 60). Additionally, all TD children underwent the same IVA-2
assessment as the ADHD groups, and only those with scores within the normal range (standard
score > 85) were included in the final sample.

Inclusion criteria for all participants required an 1Q of 85 or above, assessed using the
Stanford-Binet Intelligence Test. Children with neurological disorders or other major
psychiatric conditions were excluded from the study. Subsequently, all children were assessed
individually using the Working Memory Test Battery for Children (WMTB-C) in a quiet,
distraction-free room.

Materials

Working Memory Test Battery for Children (WMTB-C)

This test, based on the model by Baddeley and Hitch (1974), was designed to assess WM in
children aged 4.7 to 15 years. The present study utilized the Persian version of the test, which
was translated and validated by Arjmandnia (2017). The battery measures three components:
the phonological loop, the visuospatial sketchpad, and the central executive, and includes nine
subtests: Digit Recall, Word List Matching, Word Recall, Nonword Recall, Block Recall,
Mazes Recall, Listening Recall, Counting Recall, and Backward Digit Recall. Test-retest
reliability for children aged 4.7 to 15 years has been reported to range from .45 to .83
(Arjmandnia, 2017). Completing this battery takes approximately 45 minutes.

Cognitive Science Research, Volume 2, Issue 1, 2026 4|Page



Rafikhah, M. and Pourmohamad, S. P.

Integrated Visual and Auditory Continuous Performance Test (IVA-2)

The Integrated Visual and Auditory Continuous Performance Test (IVA-2) is a computerized
assessment tool. It is used as a screening instrument alongside other diagnostic methods such as parent
and teacher behavioral rating scales to evaluate attention, response inhibition, and to screen for
Attention-Deficit/Hyperactivity Disorder (ADHD) in individuals aged 6 through adulthood.
Administered in approximately 20 minutes, it consists of 500 trials, including practice and warm-up
phases. During the test, respondents must respond to the target stimulus (e.g., the number "1") while
inhibiting responses to non-targets (e.g., the number "2"). Scores are provided as raw and standardized
values (mean = 100, SD = 15). Test-retest reliability coefficients for its subtests range from .75 to .97
(Sandford & Turner, 2000). The IVA-2 has demonstrated high sensitivity (92%) and predictive power
(90%) compared to parent-report diagnostic scales (Sandford & Turner, 2000).

Results

The present study employed a cross-sectional design with three groups (ADHD-I, ADHD-
C, and TD) to compare working memory profiles. An a priori power analysis using G*Power
indicated that a minimum sample of 96 participants was required to detect medium-to-large
effects (f = 0.35) with 80% power at o = 0.05. The final sample of 137 children exceeded this
requirement, ensuring adequate statistical power for group comparisons. Table 1 presents the
demographic characteristics of the study participants. There were no statistically significant
differences in age between the ADHD-1, ADHD-C and TD groups (see Table 1).

Table 1. Description of the Sample

Groups
ADHD-I ADHD-C TD F P
N 41 45 51
Male: female (17:24) (20:25) (28:23)
Age, mean (SD) 8.08 (1.04) 9.09 (1.06) 8.09 (1.05) 37 .69

To investigate group differences, a one-way ANOVA was conducted on each subtest. All
assumptions were met, including normality (assessed via Shapiro-Wilk tests, all p > .05) and
homogeneity of variance (confirmed by Levene's test, all p > .05).

Table 2. ANOVA Results Comparing WM Subtest Scores
groups

ANOVA
Variable ADHD-I__ ADHD-C D Tukey results
Means Means Means E 2
(SD) (SD) (SD) P
- 8471  8L22 9596 ADHD-I=  ADHD-  ADHD-
Digit Recall (1109 (1261 (762 > <01 28 a\pypc <D c<TD
Word matching ~ 90.02  87.35 9849 ... _o. .. ADHD-I= ADHD- ADHD-
Recall (1143)  (1427)  (7.65) ' Rl ADHD-C  1<TD C<TD
9658 9175  107.02 ADHD-I=  ADHD-  ADHD-
Word Recall (1056) (1343 (53 200t <0 B apupc <D c<TD
9248 8896 9686 ADHD-I=  ADHD-  ADHD-
NonwordRecal 1502y  (961) (663 82 <01 13 apupc <D c<TD
9005 8253 101 ADHD-I> ADHD-  ADHD-
Block Recall (1071) (401 (45 812 <0130 apipc <D c<TD
9590 9158  107.23 ADHD-I=  ADHD-  ADHD-
Maze Recall (1021) (621 (971 2070 <0 24 apupc  i<TD  c<TD
. 9193 8382  100.82 ADHD-I> ADHD-  ADHD-
ListeningRecall 11 06)  (1428) (1098 234 <01 % apypc  1<TD  c<TD
: 9259 8658  106.86 ADHD-I=  ADHD-  ADHD-
CountingRecall 1574y (1495)  (081) 38 <01 3 ‘\pupc 1<TD0 c<mD
Backward digit 8604 7869 10198  ,,o. _o, o, ADHD-I=  ADHD-  ADHD-
Recall (1182)  (1406)  (1049) > o ADHD-C _ 1<TD _ C<TD
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Results of the one-way ANOVA (Table 2) indicated significant differences among the three
groups across all WM subtests (p < .01).

Regarding the phonological component, post-hoc comparisons revealed that both ADHD-I
and ADHD-C groups performed significantly worse than the TD group, with no significant
difference between the two ADHD subtypes. Within the visuospatial component, in Block
Recall, the ADHD-I group outperformed the ADHD-C group, though both ADHD groups
scored significantly lower than the TD group. In Maze Recall, no significant difference was
observed between the two ADHD groups, and both performed worse than the TD group. For
the central executive-related subtests, post-hoc analysis showed that in Listening Recall, the
ADHD-I group performed better than the ADHD-C group. However, in the other central
executive subtests, there was no significant difference between the ADHD groups. Across all
central executive subtests, both ADHD groups performed significantly worse than the TD

roup.
SO Table 3. ANOVA Results Comparing WM Components

groups
. ADHD-l ADHD-C  TD ANOVA
Variable Tukey
Means Means Means = 2
(SD) (SD) (SD) P 1
88.15 8384 99.04 ADHD-1= _ADHD- _ ADHD-
PL (11.32) (14) 762y 238 <01 26 spipc  1<TD c<TD
9151 8649  105.22 ADHD-I= ADHD- ADHD-
VSSPo (1028) (1374 (o17) A% <01 3% pHpc  1<TD  C<TD
86.51 7869 10198 ADHD-I> ADHD- ADHD-
CE (1182)  (1406) (1049 292 <0l 4l \pupc 1<TD  Cc<TD

Note. PL: Phonological Loop; VSSP: Visuospatial Sketchpad; CE: Central Executive

The results presented in Table 3 indicate significant differences among all three groups
across the main components of WM. (p <.01). For the Phonological Loop, post-hoc tests using
Tukey's method indicated that both ADHD groups performed significantly worse than the TD
group, with no significant difference between ADHD-I and ADHD-C. The effect size for this
component (> = .26) is large according to Cohen's guidelines, indicating that 26% of the
variance in phonological loop performance is explained by group membership.

In the Visuospatial Sketchpad, performance was also significantly lower in both ADHD
groups compared to the TD group, and no significant difference emerged between the two
ADHD subtypes. The effect size (n*> = .34) is large, suggesting that 34% of the variance in
visuospatial sketchpad performance is attributable to group differences.

Regarding the Central Executive, a significant and substantial difference was observed

among the groups. Post-hoc comparisons revealed that the ADHD-I group performed better
than the ADHD-C group, while both ADHD groups scored significantly lower than the TD
group. The effect size for this comparison (n?> = .41) is considered large, indicating that
approximately 41% of the variance in central executive performance is accounted for by group
membership. This represents a clinically meaningful distinction between the two ADHD
subtypes.
It should be noted that the absence of significant differences between ADHD-I and ADHD-C
on several subtests (e.g., Digit Recall, Word Recall, Counting Recall, and Backward Digit
Recall) may reflect insufficient statistical power for pairwise subtype comparisons. Although
the a priori power analysis confirmed that the total sample was adequately powered for the
overall three-group comparisons, the subgroup sizes (41 and 45 participants for ADHD-I and
ADHD-C, respectively) were not specifically powered to detect smaller effects between the two
clinical groups. Therefore, these non-significant findings should not be interpreted as definitive
evidence of equivalence, and replication with larger samples specifically designed for pairwise
subtype comparisons is warranted.
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Discussion and Conclusion

The findings demonstrate that children with ADHD, regardless of subtype, exhibit impaired
performance across all three components of WM—phonological loop, visuospatial sketchpad,
and central executive—compared to TD children. This aligns with prior meta-analytic reviews
identifying WM as a core cognitive deficit in ADHD (Martinussen et al., 2005; Pievsky &
McGrath, 2018).

According to Baddeley's multicomponent model, the phonological loop and visuospatial
sketchpad primarily support temporary storage, while the central executive coordinates
attention, integrates information across subsystems, and manipulates content (Baddeley, 2000).
In ADHD, deficits in sustained attention and executive control may compromise these
subsystems, particularly under increased cognitive load (Kofler et al., 2020). A notable finding
concerns the distinction between subtypes: although both ADHD groups showed deficits in
phonological and visuospatial storage, children with ADHD-C exhibited more pronounced
impairment in the central executive relative to those with ADHD-I (Pasini et al., 2007). This
pattern is consistent with theoretical frameworks that position the central executive as a
supervisory system, with ADHD characterized by greater impairment in this domain compared
to storage-related subsystems (Kofler et al., 2020).

Recent meta-analyses further indicate that central executive demands increase with
processing load and response inhibition requirements, effects that appear more marked in the
combined subtype (Friedman & Robbins, 2022). However, it is important to emphasize that the
present study did not include neuroimaging measures; therefore, any interpretations linking
behavioral findings to specific neural mechanisms (e.g., Cai et al., 2021) remain speculative
and should be viewed as hypotheses to be tested in future research. From a neural perspective,
some studies have associated ADHD-C with altered connectivity—particularly increased
coupling between executive, salience, and sensory networks—which may contribute to broader
deficits in cognitive control and attention regulation (Qian et al., 2019). Structural and
functional differences in frontostriatal and prefrontal regions have been suggested to be more
prominent in ADHD-C than in ADHD-I (Saad et al., 2020). Nevertheless, because the current
study did not collect neuroimaging data, these neurobiological interpretations are offered as
hypotheses rather than conclusions drawn from the present findings.

These results are also consistent with the Dual Pathway Model of ADHD, which posits
separable but overlapping contributions of WM/executive deficits and inhibitory dysregulation
to ADHD symptomatology (Stevens et al., 2018). In ADHD-C, additive impairments across
both pathways may exacerbate executive dysfunction, whereas in ADHD-I, deficits may relate
more specifically to attentional maintenance. Neuroimaging studies further distinguish
subgroups with predominant executive hypofunction in prefrontal-striatal circuits from those
with altered reward processing, supporting heterogeneous neural profiles across presentations
(Stevens et al., 2018).

The finding that children with ADHD-C exhibit more severe central executive deficits than
those with ADHD-I has practical implications. The large effect size (> = .41) indicates a
clinically meaningful distinction, supporting the inclusion of central executive tasks (e.g.,
listening recall, backward digit span) in routine assessments. For children with ADHD-C,
interventions targeting executive functions—such as computerized working memory training,
self-regulation strategies, and classroom accommodations—may be particularly beneficial. For
those with ADHD-I, interventions might focus on strengthening storage components through
mnemonic strategies and external aids. Future research should examine whether matching
interventions to cognitive profiles enhances outcomes.

Several limitations should be acknowledged. The cross-sectional design precludes causal
inferences, and convenience sampling from clinic-referred populations limits generalizability.
The absence of neuroimaging measures means neural interpretations remain speculative, and
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some WMTB-C subtests demonstrated low reliability, affecting measurement precision.
Although the total sample was adequately powered for three-group comparisons, subgroup
sizes may have been insufficient to detect smaller effects between ADHD-1 and ADHD-C.
Finally, potential confounding variables (e.g., comorbidities, medication history) were not fully
controlled, highlighting the need for future longitudinal studies with more diverse samples and
rigorous methodologies.

This study confirms WM impairments across ADHD presentations, with more severe central

executive deficits in the combined subtype. The results align with established cognitive models
and neuropsychological evidence, supporting distinct cognitive profiles in ADHD-I and
ADHD-C. Comprehensive assessment of executive functions and tailored interventions,
particularly for the combined presentation, are warranted. However, given the aforementioned
limitations, future longitudinal and neuroscientific studies are needed to further elucidate the
mechanisms underlying these subtype differences and to inform evidence-based clinical
practice.

Declarations

Author Contributions

All authors contributed actively to the conception, design, and execution of the research.

Data Availability Statement

The datasets generated during and/or analyzed during the current study are available from the
corresponding author on reasonable request.

Acknowledgements

The authors express their gratitude and appreciation to all participants of the study.

Ethical considerations

All procedures performed in studies involving human participants were in accordance with the
ethical standards of University of Tehran research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical standards.

Funding

The authors declare that they have not received any financial support for the research, writing,
and/or publication of this article.

Conflict of interest

The authors declare that there are no conflicts of interest regarding the publication of this
research.

References

Achenbach, T. M. (2001). Manual for ASEBA school-age forms & profiles. University of Vermont, Research
Center for Children, Youth & Families.

Alloway, T. P., Elliott, J., & Place, M. (2010). Investigating the relationship between attention and working
memory in clinical and community samples. Child Neuropsychology, 16(3), 242-254.
https://doi.org/10.1080/09297040903559655

APA. (2013). Diagnostic and statistical manual of mental disorders: DSM-5™ = 5th  ed
[doi:10.1176/appi.books.9780890425596]. American Psychiatric Publishing, Inc.
https://doi.org/10.1176/appi.books.9780890425596

Arjmandina, A. A. (2017). Working memory test for children. Roshd Farhang.

Ayano, G., Yohannes, K., & Abraha, M. (2020). Epidemiology of attention-deficit/hyperactivity disorder (ADHD)
in children and adolescents in Africa: a systematic review and meta-analysis. Annals of General Psychiatry,
19(1), 21. https://doi.org/10.1186/s12991-020-00271-w

Baddeley, A. (2000). The episodic buffer: a new component of working memory? Trends in cognitive sciences,
4(11), 417-423. https://doi.org/10.1016/S1364-6613(00)01538-2

Cognitive Science Research, Volume 2, Issue 1, 2026 8|Page


https://doi.org/10.1080/09297040903559655
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1186/s12991-020-00271-w
https://doi.org/10.1016/S1364-6613(00)01538-2

Rafikhah, M. and Pourmohamad, S. P.

Baddeley, A. D., Hitch, G., & Allen, R. (2021). A multicomponent model of working memory. Working memory:
State of the science, 10—43. https://doi.org/10.1093/050/9780198842286.003.0002

Baddeley, A. D., Hitch, G., & Bower, G. (1974). Recent advances in learning and motivation. Working memory,
8, 647-667. https://doi.org/10.1016/S0079-7421(08)60452-1

Cai, W., Griffiths, K., Korgaonkar, M. S., Williams, L. M., & Menon, V. (2021). Inhibition-related modulation of
salience and frontoparietal networks predicts cognitive control ability and inattention symptoms in children
with ADHD. Molecular psychiatry, 26(8), 4016-4025. https://doi.org/10.1038/s41380-019-0564-4

Coghill, D., Banaschewski, T., Cortese, S., Asherson, P., Brandeis, D., Buitelaar, J., Daley, D., Danckaerts, M.,
Dittmann, R. W., & Doepfner, M. (2023). The management of ADHD in children and adolescents: bringing
evidence to the clinic: perspective from the European ADHD Guidelines Group (EAGG). European child &
adolescent psychiatry, 32(8), 1337-1361. https://doi.org/10.1007/s00787-021-01871-x

Friedman, N. P., & Robbins, T. W. (2022). The role of prefrontal cortex in cognitive control and executive
function. Neuropsychopharmacology, 47(1), 72—89. https://doi.org/10.1038/s41386-021-01132-0

Hssanzade, S., & Ahmadi, A. (2015). Meta-Analysis of Working Memory Training and its Generalization Effect.
Journal of Applied Psychological Research, 6(1), 25-46. https://doi.org/10.22059/japr.2015.54572

Kofler, M. J., Groves, N. B., Chan, E. S., Marsh, C. L., Cole, A. M., Gaye, F., Cibrian, E., Tatsuki, M. O., & Singh,
L. J. (2024). Working memory and inhibitory control deficits in children with ADHD: an experimental
evaluation of competing model predictions.  Frontiers in  Psychiatry, 15, 1277583.
https://doi.org/10.3389/fpsyt.2024.1277583

Kofler, M. J., Singh, L. J., Soto, E. F., Chan, E. S., Miller, C. E., Harmon, S. L., & Spiegel, J. A. (2020). Working
memory and short-term memory deficits in ADHD: A bifactor modeling approach. Neuropsychology, 34(6),
686. https://doi.org/10.1037/neu0000641

Lin, I.-C., Chang, S.-C., Huang, Y .-J., Kuo, T. B., & Chiu, H.-W. (2023). Distinguishing different types of attention
deficit hyperactivity disorder in children using artificial neural network with clinical intelligent test. Frontiers
in psychology, 13, 1067771. https://doi.org/10.3389/fpsyq.2022.1067771

Liu, J., Jiang, Z., Li, F., Zheng, Y., Cui, Y., Xu, H., & Li, Y. (2025). Prevalence and comorbidity of attention
deficit hyperactivity disorder in Chinese school-attending students aged 6-16: a national survey. Annals of
General Psychiatry, 24(1), 23. https://doi.org/10.1186/s12991-025-00558-w

Marsh, C. L., Gaye, F., Cibrian, E., Cho, S., Tatsuki, M. O., Obi, J. O., Geren, M. E., Harmon, S. L., & Kofler, M.
J. (2025). Associations between anxiety and working memory components in clinically evaluated children with
and without ADHD. Frontiers in Psychiatry, 16, 1536942. https://doi.org/10.3389/fpsyt.2025.1536942

Martinussen, R., Hayden, J., Hogg-Johnson, S., & Tannock, R. (2005). A meta-analysis of working memory
impairments in children with attention-deficit/hyperactivity disorder. Journal of the American academy of child
& adolescent psychiatry, 44(4), 377-384. https://doi.org/10.1097/01.chi.0000153228.72591.73

Nikolas, M. A., & Nigg, J. T. (2013). Neuropsychological performance and attention-deficit hyperactivity disorder
subtypes and symptom dimensions. Neuropsychology, 27(1), 107. https://doi.org/10.1037/a0030685

Pasini, A., Paloscia, C., Alessandrelli, R., Porfirio, M. C., & Curatolo, P. (2007). Attention and executive functions
profile in drug naive ADHD subtypes. Brain and Development, 29(7), 400-408.
https://doi.org/10.1016/j.braindev.2006.11.010

Phillips, M. S., Wisinger, A. M., Bing-Canar, H., Ovsiew, G. P., Resch, Z. J., Jennette, K. J., & Soble, J. R. (2022).
A-204 Exploring Memory Functioning in an Adult ADHD Population Using the Rey Auditory Verbal Learning
Test. Archives of Clinical Neuropsychology, 37(6), 1359-1359. https://doi.org/10.1093/arclin/acac060.204

Pievsky, M. A., & McGrath, R. E. (2018). The neurocognitive profile of attention-deficit/hyperactivity disorder:
A review of meta-analyses. Archives of Clinical Neuropsychology, 33(2), 143-157.
https://doi.org/10.1093/arclin/acx055

Qian, X., Castellanos, F. X., Uddin, L. Q., Loo, B. R. Y., Liu, S., Koh, H. L., Poh, X. W. W, Fung, D., Guan, C.,
& Lee, T.-S. (2019). Large-scale brain functional network topology disruptions underlie symptom
heterogeneity in children with attention-deficit/hyperactivity disorder. Neurolmage: Clinical, 21, 101600.
https://doi.org/10.1016/j.nicl.2018.11.010

Rubia, K. (2018). Cognitive neuroscience of attention deficit hyperactivity disorder (ADHD) and its clinical
translation. Frontiers in human neuroscience, 12, 100. https://doi.org/10.3389/fnhum.2018.00100

Saad, J. F., Griffiths, K. R., & Korgaonkar, M. S. (2020). A systematic review of imaging studies in the combined
and inattentive subtypes of attention deficit hyperactivity disorder. Frontiers in Integrative Neuroscience, 14,
31. https://doi.org/10.3389/fnint.2020.00031

Sandford, J., & Turner, A. (2000). Integrated visual and auditory continuous performance test manual. Richmond,
VA: Braintrain Inc.

Saydam, R. B., Ayvasik, H. B., & Alyanak, B. (2015). Executive functioning in subtypes of attention deficit
hyperactivity disorder. Néro Psikiyatri Arsivi, 52(4), 386. https://doi.org/10.5152/npa.2015.8712

9 | Pa ge Cognitive Science Research, Volume 2, Issue 1, 2026


https://doi.org/10.1093/oso/9780198842286.003.0002
https://doi.org/10.1016/S0079-7421(08)60452-1
https://doi.org/10.1038/s41380-019-0564-4
https://doi.org/10.1007/s00787-021-01871-x
https://doi.org/10.1038/s41386-021-01132-0
https://doi.org/10.22059/japr.2015.54572
https://doi.org/10.3389/fpsyt.2024.1277583
https://doi.org/10.1037/neu0000641
https://doi.org/10.3389/fpsyg.2022.1067771
https://doi.org/10.1186/s12991-025-00558-w
https://doi.org/10.3389/fpsyt.2025.1536942
https://doi.org/10.1097/01.chi.0000153228.72591.73
https://doi.org/10.1037/a0030685
https://doi.org/10.1016/j.braindev.2006.11.010
https://doi.org/10.1093/arclin/acac060.204
https://doi.org/10.1093/arclin/acx055
https://doi.org/10.1016/j.nicl.2018.11.010
https://doi.org/10.3389/fnhum.2018.00100
https://doi.org/10.3389/fnint.2020.00031
https://doi.org/10.5152/npa.2015.8712

Working Memory Profiles in Children with ADHD: Differences Between ADHD-I, ADHD-C, and...

Stevens, M. C., Pearlson, G. D., Calhoun, V. D., & Bessette, K. L. (2018). Functional neuroimaging evidence for
distinct neurobiological pathways in attention-deficit/hyperactivity disorder. Biological Psychiatry: Cognitive
Neuroscience and Neuroimaging, 3(8), 675-685. https://doi.org/10.1016/j.bpsc.2017.09.005

Wells, E. L., Kofler, M. J., Soto, E. F., Schaefer, H. S., & Sarver, D. E. (2018). Assessing working memory in
children with ADHD: Minor administration and scoring changes may improve digit span backward’s construct
validity. Research in developmental disabilities, 72, 166-178. https://doi.org/10.1016/j.ridd.2017.10.024

Wexler, B. E., Vitulano, L. A., Moore, C., Katsovich, L., Smith, S. D., Rush, C., Grantz, H., Dong, J., & Leckman,
J. F. (2021). An integrated program of computer-presented and physical cognitive training exercises for
children with attention-deficit/hyperactivity disorder. Psychological medicine, 51(9), 1524-1535.
https://doi.org/10.1017/s0033291720000288

Wu, Z.-M., Wang, P., Liu, L., Liu, J., Cao, X.-L., Sun, L., Cao, Q.-J., Yang, L., Wang, Y.-F., & Yang, B.-R.
(2022). ADHD-inattentive versus ADHD-Combined subtypes: A severity continuum or two distinct entities?
A comprehensive analysis of clinical, cognitive and neuroimaging data. Journal of psychiatric research, 149,
28-36. https://doi.org/10.1016/j.jpsychires.2022.02.012

Cognitive Science Research, Volume 2, Issue 1, 2026 10|Page


https://doi.org/10.1016/j.bpsc.2017.09.005
https://doi.org/10.1016/j.ridd.2017.10.024
https://doi.org/10.1017/s0033291720000288
https://doi.org/10.1016/j.jpsychires.2022.02.012

