


responses should be normally distributed in each group, considered separately. Currently only data for the normality of the
two groups combined is given in the supplement. However, what is needed is data for the ADHD and unaffected groups
separately. This is particularly important as the group sizes are quite different with only 25 in the ADHD group. In short:- 
• A) What percentage of trial-evoked neural response are normally distribution for each group, considered separately? 
• B) What was done with the non-normally distributed responses? Were they omitted? This is important as up to 23% were
non-normally distributed. 
• C) The ADHD distribution has only 25 datapoints. It is easy to imagine that many of the findings could be driven by one or
two outliers. Is this the case? For example---are data from one or two individuals having an undue influence of the
distributional parameters? Could this be looked at (eg Cook’s leverage?) 
• D) How would the authors respond to those who would say that it would be better to drop parametric analyses entirely, and
focus instead on non-parametric approaches if the neural responses differ so much in the properties of the their normal
distributions? 

3) While the authors have considered in-scanner motion through using thresholds and covarying for residual motion, there is
still a concern that in scanner-motion could explain much of the pattern of findings, which or similar to what you’d expect if in-
scanner motion showed subtle group differences. I suggest one further robustness analysis. What are the results if they do a
matched analysis 1:1 – focusing on in-scanner motion. Demonstrating differences in the neural responses in groups of the
same size, and matched on perhaps the most critical confound would greatly add to confidence in the results. 

Minor points 
4) What is the measure of spatial stability on the graphs? If it’s a measure spearmans r- the values seem pretty low (albeit
significant). 
5) Some of the analyses seem different expressions of the same underlying finding. For example, if the ADHD neural
responses show more variability and more extreme values, then is it almost inevitable that pairwise similarity for this group
will be less than pairwise similarity for unaffected individuals drawn from a less variable (more perfectly normal) distribution?
For example for the hypothesis: < We hypothesized that a more homogeneous group would 639 show greater within-group
spatial similarity compared to a less homogeneous group.>. To what extent is this inevitable? 
6) It seems that the SS and US were combined in some analyses but not others? For example, in the temporal variability
analyses they were combined- but completed omitted in the spatial, but yet considered in the single trial modeling? 
7) There is so much data removed in the ADHD group, that it raises the question of how this group differ from those
excluded. How did the groups passing vs failing QC differ- and how were they similar? 

Reviewer #2 

(Remarks to the Author) 
This study examined the temporal and spatial stability/variability of neural activity patterns during a cued stop-signal task
(CSST) in relation to cognitive control deficits in children with ADHD in contrast to TD children. For cognitive control,
reactive control and proactive control are conceptually defined as the stop-signal reaction time (SSRT) and response
slowing (the difference, in reaction time, between cued certain go and cued uncertain go conditions) with a dual control
model, respectively. The stability and variability of task evoked neural activity were examined at the single-trial level using
representational similarity analysis (RSA) which is an ideal solution. The sample size (9-12 years old children with ADHD
and TD children, 107 in total) is relatively large. The authors are cautious in making a causal conclusion from the patterns of
neural response to behavior by examining the relationship between brain response and clinical symptoms. However, the
major question about the causal relationship between the brain and the behavior is still unanswered by the association
methods adopted here. In addition, is there possible a third latent variable(s) driving both neural and behavioral responses?
Overall, this is a solid study with a clear hypothesis stated. However, some methodological questions need to be clarified.
See below for major and minor critiques line by line. 

1. The novel metrics of temporal variability and spatial stability are intriguing, but their validity and underlying mechanisms
require further substantiation. Critical questions include: What specific neural activities do these metrics reflect? How do they
relate to traditional measures like activity and connectivity? Are there correlations among these metrics? Addressing these
points would strengthen the validity and interpretability of these measures as potential ADHD biomarkers. For example, Line
243-245. To ask further, what is the underlying behavior or neural mechanisms of the “unstable recruitment of core cognitive
control systems during task performance”? Line 247-249. It is unusual to find no significant group difference in terms of brain
activation during in any task conditions. 

2. Lacking of behavioral effects between ADHD and TD groups of the fMRI samples (e.g., in Line 190-205) needs to be
carefully discussed. It is hard to argue that the neural results, without the behavioral evidence, are sufficient to provide the
support to the hypothesis. Why there was no significant group difference in temporal variability of trial-by-trial brain activation
during the CSST (i.e., in Line 213-222)? This is again an issue as the last critique. 

3. The whole-brain analysis reveals inconsistencies in analytical approaches across different metrics, potentially
compromising the coherence and interpretability of results. Some analyses directly compare ADHD and TD groups across
conditions, while others examine proactive and reactive control contrasts separately within each group, or present results for
each condition separately for ADHD and TD groups. This lack of uniformity in analytical logic makes it challenging to draw
comprehensive conclusions. Moreover, the analysis of stop trials is inconsistent, sometimes including all stop trials and
other times focusing only on successful stops. This inconsistency further complicates interpretation. 
Abstract: 
4. The clarity of abstract needs to be improved. For instance, the key concepts of proactive and reactive cognitive control



need to be explained. The statements that not reflect the results accurately need to be justified, i.e., “Typically developing
(TD) children exhibited stable neural response patterns for efficient proactive and reactive dual control mechanisms.” 

Introduction: 
5. Line 83-85 and Line 115-117. Reference(s) should be provided for this statement, i.e., for the “few studies”. 

6. Line 116. The functional role of the frontoparietal network (FPN) and the salience network (SN) in cognitive control has
been examined by Wu et al., (2020) by conducting an activation‐likelihood‐estimation‐based large‐scale meta‐analysis, with
the fMRI studies using stop-signal task included. 
Wu et al, (2020). The functional anatomy of cognitive control: A domain‐general brain network for uncertainty processing.
DOI: 10.1002/cne.24804 

Methods: 
7. The participant sample reporting raises several concerns. Of 107 recruited children, only 93 (53 ADHD + 40 TD) are
accounted for initially. The final sample of 26 ADHD and 53 TD indicates substantial exclusions, particularly in the ADHD
group. A clear, detailed report of exclusions is crucial, specifying the number excluded for each reason in each group. The
high exclusion rate in the ADHD group raises concerns about potential bias. Does excluding behavioral outliers
inadvertently remove participants with more severe ADHD symptoms? This could significantly impact the study's
representativeness and generalizability. Additionally, the rationale for excluding participants with stop accuracy higher than
75% is unclear and needs justification. This criterion might potentially remove high-performing ADHD participants, further
skewing the sample. 
8. The sample size of 26 ADHD and 35 TD children raises concerns about statistical power. While acceptable for fMRI
studies, it's relatively small and could limit the robustness and generalizability of findings. It's unclear whether a priori power
analysis was conducted to determine the ideal sample size for detecting the expected effects. 

9. Clear details about the CSST paradigm, particularly the trial timeline, need to be reported. This is crucial for single trial
extraction accuracy and potential signal contamination between trials. Providing estimated hemodynamic response curves
for each condition could help address this concern (see “Wu, T., Wang, X., Wu, Q., Spagna, A., Yang, J., Yuan, C., Wu, Y.,
Gao, Z., Hof, P. R., & Fan, J. (2019). Anterior insular cortex is a bottleneck of cognitive control. NeuroImage, 195, 490–504”
as an example). Additionally, reporting the number of trials included in the final analysis for each condition is necessary. 

10. Details of GLM onset extraction needs to be clarified. With 2-3 stimuli events per trial (cue, green arrow, red arrow), it's
unclear which event the trial onset is locked to. Is modeling these multi-event trials with a single stick function appropriate?
Additionally, the treatment of go trials without responses in GLM construction needs explanation. In addition, Line 831-834.
For the (3) Uncertain Go trials, (4) Certain Go trials, and (5) US trials, they all involve a motor response in common. Can you
justify that there is no need to model (extract out) the motor response related activation? 

11. The study includes numerous univariate ROI analyses, raising concerns about multiple comparisons. It's crucial to report
whether any correction for multiple comparisons was applied to these analyses. 

12. It's unclear whether the group-level whole-brain analyses controlled for important covariates such as gender and age.
This information is crucial for understanding the robustness of the findings. Additionally, the study doesn't specify whether
ADHD comorbidities were considered or if analyses were conducted for different ADHD subtypes. Given the heterogeneity
of ADHD, these factors could significantly impact the results and their interpretation. 

Results: 
13. The presentation of results could be optimized for clarity and comprehension. For Figures 2a&b, the group difference in
STD (ADHD > TD) is very different from the hypothesized regions/networks. It's challenging to discern whether activations
fall within ROIs. Overlaying ROI contours on whole-brain activation results would be beneficial. The inconsistency in brain
surface inflation between Figure 1h (ROI presentation) and activation results hinders comparison. In addition, lists of
activation foci/clusters are missing, which would aid in precise interpretation. In addition, can you also make the plot of TD >
ADHD to see the regions with more temporal variability in the TD group? 
14. Several figures require improvements: Figure 4a lacks a color bar; Figure 4c wasn't mentioned in the main text; Figure 1
panels were referenced inconsistently, with some mentioned even after Figure 3; Figure 1g is confusing, as both TD and
ADHD example subjects are labeled "s1". Line 346. Should it be Figure 1f? Line 431. Figure 1g instead of 1f? Line 455-457.
The scatter plot (Figure 6) does not indicate a correlation of .436. It is misleading since you have a regression model with
other variables included as covariates. Omit this figure? 

15. Line 303-304. This sentence is not clear: i.e., the “ADHD recruit highly variable distributed brain regions.” Do you imply
the regions shown in Figure 3’s top panel? For Figure 3, three words of “weaker”, “weak”, and “weakened” are used. Do they
express different meanings? 

16. Line 312-314. The operationally defined contrasts for proactive control (Uncertain vs. Certain Go trials) and reactive
control (Successful Stop vs. Uncertain Go trials) need to be justified/explained here. The two conditions for the contrast of
reactive control are different in terms of motor response. Also, they involve a common condition, the uncertain go trials.
Therefore, the two contrasts/measures are not totally independent. 

17. Line 318-320. This sentence may not be accurate: “whereas children with ADHD showed significant spatial stability in
less distributed brain regions, including visual areas and right PPC …”. In addition, the results/inferences of Figure 3b for the



ADHD and TD groups are not supported by the testing of group difference. Therefore, it should be cautious in make such
inferences/conclusions solely based on visual inspection. 

18. Line 328-332. If you treat this study as hypothesis driven, ROI can be considered to be reported first with the whole brain
results as data-driven further examination or for the visualization of the brain responses. 
Discussion: 
19.The subtitles of the Discussion are very informative. However, this section has some redundancy. Some reviews and
materials that have been covered in the Introduction and Results are repeated extensively here, e.g., lines 494-510, 433-
551, 632-640. In addition, the discussion section would benefit from clearer distinctions between experimental results,
interpretations, and speculations. More explicit language should be used to differentiate these elements. The potential
clinical applications of the findings for ADHD diagnosis and treatment could be discussed in more detail, while clearly
stating the need for further validation. The discussion should more explicitly articulate how this study advances
neuroscientific understanding of ADHD and how it challenges or complements existing ADHD models. 

20. The discussion lacks a comprehensive examination of the activity mechanisms and functional modes of brain networks
and key regions. There's insufficient unified discussion on brain mechanisms related to temporal and spatial variability,
leading to a lack of a coherent framework for understanding the roles of CON and FPN in ADHD. In addition, the analysis
revealed activations in areas beyond the predefined ROIs, such as the visual cortex and thalamus. The potential roles of
these regions in ADHD should be addressed. 
21. The discussion mentions three potential sources of inter-subject similarity: variability in symptom profiles and cognitive
deficits, diversity of cognitive strategies during task performance, and inherent instability of neural dynamics. Interestingly,
these hypotheses seem testable using the existing dataset. These additional analyses could provide valuable insights,
strengthening the study's conclusions and offering a more comprehensive understanding of inter-subject variability in
ADHD. Consider incorporating these analyses or discussing why they weren't pursued. 

22. The study's focus on cognitive control deficits in ADHD raises important questions about the specificity and
generalizability of the observed changes in temporal and spatial variability. Cognitive control deficits are common across
various psychiatric disorders, not just ADHD. We recommend discussing: Whether the observed patterns of temporal and
spatial variability are specific to ADHD or might be seen in other disorders with cognitive control deficits? The task-
specificity of these new measures. How might they generalize across different cognitive control paradigms? The potential for
these measures to differentiate ADHD from other disorders with similar cognitive deficits, and the broader applicability of this
analytical approach to studying neural dynamics in other psychiatric conditions. 

Reviewer #3 

(Remarks to the Author) 
The present manuscript provides novel insights into trial-based variability in ADHD during inhibitory control. In a
comprehensive set of analyses, the authors show for example: 
- Greater temporal variability of trial-based brain activation in ADHD 
- Greater spatial variability in ADHD in various inhibition-related brain regions 
- Weaker association of higher RT with increased “similarity” between go trials and successful stop trials in ADHD in
inhibition and motor-response related brain regions 
- Greater inter-subject spatial variability of brain activation within the ADHD group 
The manuscript is generally well written, the study is well executed and the statistics appear to be sound. While generally
excited for the analysis approach the authors present, my enthusiasm is somewhat reduced by two aspects: 1) reporting
marginally significant findings and reporting uncorrected fMRI results in a study of this quality and rigor seems ill placed 2) a
more nuanced discussion of the findings seems warranted, there were instances of too bold or broad statements that do not
entirely reflect the reality of the presented data. 
My comments are detailed below. 
Overall: 
- The manuscript would benefit from thorough proof reading, there were a number of typos 
Results: 
- Line 207 ff: stating that children with ADHD have poor reactive control and less stable performance but preserved proactive
control seems a bit bold given that the only significant findings were observed in the full sample and were not replicated in
the fMRI subsample 
- Line 270 ff: Please refrain from reporting “trend level” statistics. While I understand this is tempting, a non-significant result
at a given threshold remains non-significant. Further, given the vast number of tests run on this dataset, setting critical alpha
to .05 is already very liberal (also see my question regarding correction for multiple testing). 
- Line 320 ff: Similarly, please do not interpret a “weakened spatial stability in the distributed brain systems during proactive
and reactive control in comparison to TD children” based on p<.01 uncorrected results. I suggest to omit this completely. At
the very least, specify this as an explorative analysis and discuss the findings accordingly and carefully. 

Discussion: 
- Line 610 ff: “Notably, we found that the ICP index in key regions of the salience and frontoparietal network nodes tracked
trial-wise RT fluctuations in TD children.” This could be misunderstood. The authors did not correlate with a measure of RT
fluctuation, but with RT in general. This is used a few times across the manuscript. I do understand what the authors are
trying to say, but think this could be misinterpreted. 
- Line 615 ff: The interpretation of the association between ICP index and RT is cut short to an extent. While the authors state



carefully that they measure proactive control for instance by RT slowing in uncertain go vs. certain go trials, they argue in the
discussion that based on the found association of higher RT with increased “similarity” between go trials and successful stop
trials, this higher similarity then encodes the amount of proactive control implemented. However, the stated correlation was
found for certain and uncertain go trials alike. Thus, generally suggesting that higher RT reflect overall increased proactive
control. This is not warranted, as other processes and factors may contribute to RT slowing. 
- Line 696 ff: “Furthermore, we found that children who exhibited more ADHD-like spatial activation patterns during proactive
control had more severe inattention symptoms” this statement seems a lot too broad given that this finding was based on an
ROI analysis and significant for the rAI only. Please also adjust the following discussion accordingly. 
- A brief discussion on the fact that the authors did not find group differences in the mean activation in standard GLM
analysis of this task, along with implications of this, would be appreciated. This would be an important point for discussion
given the partly heterogenous evidence of standard fMRI studies in ADHD and further highlight the relevance of this new
approach. 

Methods: 
- Could the authors comment on their decision to exclude participants with “outlier” behavioral data and how the cutoffs for
that were selected? 
- How long was the task in total for each run? 
- The authors excluded any pairs presented in the same run from the calculation of pattern similarity to avoid any
autocorrelation issues. How could this have affected results differentially for TD and ADHD groups given that ADHD
participants second run may have been impacted by impairments in sustaining attention? 
- It is not clear how precisely randomize was used for the different types of analyses. It seems, sometimes comparisons were
run between groups, sometimes between conditions or tested against zero. 
- The description of ROI definition should be revised. The first sentence is not very clear. 
- More importantly, ROI definition based on resting state data in a separate dataset seems suboptimal, if the authors cannot
give a clearer rationale for this. ROI selection based on published meta-analytic results or at least task-based effects in
previous studies seems more warranted. 
- Is there a rationale for the 125 voxel searchlight size? 
- The authors seem to correct for multiple testing within each analysis (FDR corrected p values are reported). I am wondering
if they also correct globally for the large amount of tests they performed overall on this dataset? 

Figure 4: The figure title and captions include ICP modulation of RT, I suggest to phrase this more carefully. Correlational
analyses cannot speak to causality and we do not know if the recruitment of brain regions in a fashion that is similar to
successful go trials actually modulates RT, or of both the spatial pattern in brain activation and the RT are modulated by
another, underlying process or factor. 

Reviewer #4 

(Remarks to the Author) 
I co-reviewed this manuscript with one of the reviewers who provided the listed reports. This is part of the Nature
Communications initiative to facilitate training in peer review and to provide appropriate recognition for Early Career
Researchers who co-review manuscripts. 

Version 1: 

Reviewer comments: 

Reviewer #3 

(Remarks to the Author) 
Overall, the authors have addressed my concerns thoroughly and thoughtfully. Only few minor points remain. 

General: 
- Please check language again. For instance, “significant” instead of “significantly” is used in various instances across the
manuscript. 

Results: 
- Line 218ff: if the authors made any changes to their statement that children with ADHD have poor reactive control and less
stable performance but preserved proactive control, this is not tracked/highlighted. I still think the statement is too bold as it is
currently, given that the findings were only significant in the full but not the fmri sample. 
- In terms of structure, adding the ROI analyses directly after the respective whole brain level analyses might be helpful and
more in line with the figures. 
- Line 371 ff: “Children with ADHD showed less distributed effect in the supplementary motor area and anterior cingulate
cortex in Certain and Uncertain Go trial” please clarify that this is by visual inspection/comparison, not statistical comparison.

Reviewer #4 

(Remarks to the Author) 
I co-reviewed this manuscript with one of the reviewers who provided the listed reports. This is part of the Nature



Communications initiative to facilitate training in peer review and to provide appropriate recognition for Early Career
Researchers who co-review manuscripts. 

For this rebuttal review, as my senior co-reviewer declined to participate in the review process, I have discussed with the
editor and was advised to provide my independent assessment of the revised manuscript.I have reviewed the revised
manuscript and the authors' responses to the previous comments. 

Overall, I appreciate the authors' extensive efforts in addressing the previous concerns and improving the manuscript. The
proposed metrics based on single-trial BOLD signals (temporal variability and spatial stability) offer novel perspectives for
understanding neural dynamics in ADHD and similar disorders, showing promising potential for future research. The
additional control analyses have enhanced the study's rigor and reliability. While the manuscript has been substantially
improved, there are several remaining issues that require attention: 

(1) There is a notable disconnect between the network-level framework emphasized in the Introduction and Discussion
(focusing on SN and FPN), and the region-based reporting in the Results section. This inconsistency may pose challenges
for readers less familiar with these networks. A clearer mapping between individual regions and their corresponding
networks would enhance the manuscript's accessibility and coherence. 

(2) Several aspects of figure presentation require improvement. While Figures 2-5 now include colorbars as requested, they
lack proper labeling of the metrics being displayed. The correspondence between whole brain results and ROI-based results
remains difficult to interpret due to inconsistent scaling between whole brain colorbars and ROI-based y-axes, and unclear
mapping of ROI locations to whole-brain results. Additionally, the inconsistent use of colormaps across figures lacks clear
justification, and Figure 6 needs proper legend explaining the color-coding of dots. These presentation issues significantly
impact the interpretability of the results. 

(3) While the Discussion section has been revised, it still contains substantial overlap with the Results and Methods
sections, and has actually increased in length. This makes it more challenging to follow the logical flow of arguments. The
discussion of within-group spatial similarity and its relationship to heterogeneity in ADHD symptoms and cognitive deficits
requires more careful consideration, as these interpretations currently lack direct supporting evidence from the results. 

(4) The specification of event onsets in the fMRI GLM analysis, while included in the response letter, should be explicitly
detailed in the main text. The current description is too brief for replication purposes. More detailed information about event
onset definitions, timing parameters, and relevant processing steps would enhance the reproducibility of the study. 
These modifications would further strengthen the manuscript and improve its utility for the research community. Despite
these concerns, I believe this study makes a valuable contribution to our understanding of neural dynamics in ADHD,
particularly through its innovative methodological approach 

Reviewer #5 

(Remarks to the Author) 
This is a novel and well executed study examining proactive and reactive control in children with ADHD compared to
neurotypical children. The authors utilised a novel computational method to explore neural temporal and spatial
stability/instability in ADHD of trial-evoked activity in a stop signal reaction time task. Via this technique authors could
explore temporal stability by examining measures such as standard deviation and kurtosis in neural activity and spatial
stability using representational similarity analysis (RSA). Overall this study provides new exciting insights into cognitive
control in ADHD. My questions regarding the analysis and meaning of the variables such as the standard deviation and
kurtosis were addressed by responses to previous reviewers. I have a number of minor remaining questions but overall the
manuscript is an important, well executed one. 
I am not sure how accurate it is to state that inhibitory dysregulation is a core feature of ADHD – this is highlighted by the
relatively old references provided to support that statement. In fact many children with ADHD have no issues with inhibitory
control. 
It is somewhat misleading to state that participants were actually age and gender matched when the case is that there were
no significant differences in groups between age and gender 
What was the criterion for ADHD diagnosis? Were clinical interviews conducted and what cut-off was used for the Conners’?
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Reviewer #1 (Remarks to the Author):

This is a very interesting study into the neural correlation of dual cognitive control-
proactive and reactive control mechanisms- among those with parent reported ADHD
symptoms. By modeling single-trial variability in neural response, the authors reveal
more variability and more extreme values amongst those with ADHD in both. The
temporal and spatial correlates of cognitive control. This stands is contrast to a more
conventional approach – a GLM examining group means, with no consideration of other
distributional parameters- which showed no diagnostic differences. This finding of more
variable neural activity in ADHD sits well with the current literature which reports quicker
shifts between different brain states in ADHD, along with more variability and ‘noise’ in
some electrophysiological indices. The broad concept of more variability in brain regions
recruited to accomplish cognitive tasks has also been reported amongst those with
other neurodevelopmental conditions.

The paper’s strengths are obvious. It is a very sophisticated analytic approach that
shows has much can be missed when simply assuming in GLM that the normal
distributions being examined are identical. The work extends the examination of
proactive control by this group, vt parsing its neural correlates. The paper is clearly and
concisely written and makes complex methods accessible.

Despite the many strengths I have several questions.

1.1 Why did the authors focus on a form proactive control that doesn’t differ behaviorally
between those with ADHD and those without the diagnosis? This group have provided
some very elegant demonstrations of how ADHD is associated with challenges in
proactive control that is related to prior performance (eg post-error monitoring and
changes in behavior). Yet, here they examine context driven proactive control- the only
form that is intact in ADHD. This is perhaps puzzling as it seems that they also have
imaging data on the SSRT that could be used to parse neural correlates on
performance and anticipation-driven proactive control that are impaired in ADHD. This
leads to specific questions.
A) Why focus on a form of proactive control that is intact in ADHD? If context-driven
proactive control is intact in ADHD, could the authors explain why it is important that its
neural correlates are more variable?
B) Do they have imaging data on performance and anticipation proactive control from
the SSRT that they could use?
C) If not, is there some way to extract a measure of performance related proactive
control from the CCST?
D) The authors should also probably temper down some statements that they are
probing the neural basis of impaired proactive control. It seems incorrect to state < The
reduced spatial stability in children with ADHD during proactive control provides novel
insights into the neural mechanisms underlying the difficulties in maintaining and
implementing preparatory control strategies often observed in this population.>. The
form of proactive control being examined in intact.
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UXg \k Xc,* 0.0/(, Ee dfjk Zc`e`ZXc Y\_Xm`fiXc Xe[ ]leZk`feXc e\lif`dX^`e^ jkl[`\j*
gifXZk`m\ Zfekifc `j hlXek`]`\[ lj`e^ i\jgfej\ jcfn`e^, Dfn\m\i* i\jgfej\
jcfn`e^ Zflc[ Y\ [i`m\e Yp ]XZkfij fk_\i k_Xe \]]fik]lc gifXZk`m\ Zfekifc* jlZ_ Xj
Xkk\ek`fe fi dfk`mXk`fe, E] \]]fik]lc gifXZk`m\ Zfekifc le[\ic`\j i\jgfej\ jcfn`e^ `e
Z_`c[i\e n`k_ =@D@ Xe[ P@ Z_`c[i\e* n\ n`cc \og\Zk kf j\\ j`d`cXi k\dgfiXc Xe[
jgXk`Xc jkXY`c`kp f] e\liXc i\gi\j\ekXk`fe Xe[ j`d`cXi `ek\i+ki`Xc XjjfZ`Xk`fej n`k_
NP ]clZklXk`fe `e Yfk_ ^iflgj, Dfn\m\i* `] fk_\i `ek\ieXc gifZ\jj\j* jlZ_ Xj
`eXkk\ek`fe fi gffi dfk`mXk`fe* Zfeki`Ylk\j kf i\jgfej\ jcfn`e^ `e [`]]\i\ek jZXc\j
Y\kn\\e Z_`c[i\e n`k_ =@D@ Xe[ P@ Z_`c[i\e* n\ n`cc \og\Zk kf j\\ Y\kn\\e+
^iflg [`]]\i\eZ\j `e k\dgfiXc Xe[ jgXk`Xc jkXY`c`kp f] e\liXc i\gi\j\ekXk`fe Xe[
`ek\i+ki`Xc XjjfZ`Xk`fe n`k_ NP, Ee[\\[* k_Xk `j n_Xk n\ ]fle[,

>, Ee fli gi\m`flj jkl[p '?X` \k Xc,* 0.01(* Xek`Z`gXk`fe+[i`m\e gifXZk`m\ Zfekifc nXj
\jk`dXk\[ lj`e^ k_\ @peXd`Z >\c`\] If[\c* n_`Z_ ZXe fecp Y\ Xggc`\[ `e k_\
ZcXjj`Z OOP Ylk efk k_\ ?OOP, J\m\ik_\c\jj* n\ Xi\ glijl`e^ X [`]]\i\ek jkl[p kf
`em\jk`^Xk\ e\liXc d\Z_Xe`jdj le[\icp`e^ Xek`Z`gXk`fe+[i`m\e gifXZk`m\ Zfekifc
lj`e^ k_\ OOP,



?, P_\ ?OOP nXj jg\Z`]`ZXccp [\j`^e\[ kf [`jjfZ`Xk\ Zfek\ok+[i`m\e gifXZk`m\
Zfekifc 'QeZ\ikX`e x ?\ikX`e Cf( ]ifd i\XZk`m\ Zfekifc 'Okfg x QeZ\ikX`e Cf(
gifZ\jj\j, S_`c\ k_\ @peXd`Z >\c`\] If[\c ZXeefk Y\ [`i\Zkcp Xggc`\[ `e k_\
?OOP kf jkl[p Xek`Z`gXk`fe+[i`m\e gifXZk`m\ Zfekifc* n\ ZXe gfk\ek`Xccp gifY\
gifXZk`m\ Zfekifc XjjfZ`Xk\[ n`k_ g\i]fidXeZ\ dfe`kfi`e^, Dfn\m\i* k_\ Zfek\ok
Zl\ Xcjf df[lcXk\j gifXZk`m\ Zfekifc gifZ\jj Xe[ k_lj ZXe `ek\i]\i\ n`k_
gifXZk`m\ Zfekifc `e[lZ\[ Yp e\^Xk`m\ ]\\[YXZb ]ifd cXjk lejlZZ\jj]lc jkfg ki`Xcj,
P_\i\]fi\* n\ [\Z`[\[ efk kf `em\jk`^Xk\ gifXZk`m\ Zfekifc XjjfZ`Xk\[ n`k_
g\i]fidXeZ\ dfe`kfi`e^ `e k_\ ?OOP, Dfn\m\i* n\ Xi\ glijl`e^ X j\gXiXk\ jkl[p
kf \oXd`e\ e\liXc d\Z_Xe`jdj le[\icp`e^ gifXZk`m\ Zfekifc XjjfZ`Xk\[ n`k_
g\i]fidXeZ\ dfe`kfi`e^ `e k_\ ZcXjj`Z OOP `e Z_`c[i\e n`k_ =@D@ lj`e^ X
[`]]\i\ek [XkXj\k,

@, Ee c`e\ n`k_ k_\ i\m`\n\i|j jl^^\jk`fe* n\ _Xm\ k\dg\i\[ fli jkXk\d\ekj
i\^Xi[`e^ [\]`Z`kj `e gifXZk`m\ Zfekifc Xe[ i\m`j\[ k_\ dXeljZi`gk XZZfi[`e^cp,
Lc\Xj\ j\\ Y\cfn8

yP_\ i\[lZ\[ jgXk`Xc jkXY`c`kp `e Z_`c[i\e n`k_ =@D@ [li`e^ gifXZk`m\ Zfekifc
gifm`[\j efm\c `ej`^_kj `ekf e\liXc d\Z_Xe`jdj le[\icp`e^ `dgc\d\ekXk`fe f]
gi\gXiXkfip \]]fik `e k_`j gfglcXk`fe,z

1.2 Issues around the analyses of the distribution. The paper relies upon contrasting the
properties of normal distributions (standard deviations, kurtosis, skew) in both those
with and without ADHD. Thus it is critical that trial-evoked neural responses should be
normally distributed in each group, considered separately. Currently only data for the
normality of the two groups combined is given in the supplement. However, what is
needed is data for the ADHD and unaffected groups separately. This is particularly
important as the group sizes are quite different with only 25 in the ADHD group. In
short:-
• A) What percentage of trial-evoked neural response are normally distribution for each
group, considered separately?
• B) What was done with the non-normally distributed responses? Were they omitted?
This is important as up to 23% were non-normally distributed.
• C) The ADHD distribution has only 25 datapoints. It is easy to imagine that many of the
findings could be driven by one or two outliers. Is this the case? For example---are data
from one or two individuals having an undue influence of the distributional parameters?
Could this be looked at (eg Cook’s leverage?)
• D) How would the authors respond to those who would say that it would be better to
drop parametric analyses entirely, and focus instead on non-parametric approaches if
the neural responses differ so much in the properties of the their normal distributions?

N\jgfej\8 S\ Xggi\Z`Xk\ k_\ i\m`\n\i&j jl^^\jk`fe Xe[ _Xm\ efn gifm`[\[ k_\
g\iZ\ekX^\ f] ki`Xc+\mfb\[ e\liXc i\jgfej\j k_Xk Xi\ efidXccp [`jki`Ylk\[ ]fi \XZ_ ^iflg
j\gXiXk\cp '=@D@ Xe[ leX]]\Zk\[ ^iflgj(, P_`j `e]fidXk`fe `j `eZcl[\[ `e k_\ i\m`j\[
Olggc\d\ekXip IXk\i`Xcj Table S2~S4,



N\^Xi[`e^ k_\ _Xe[c`e^ f] efe+efidXccp [`jki`Ylk\[ i\jgfej\j* \oZcl[`e^ gXik`Z`gXekj
YXj\[ fe efidXc`kp Z_\Zbj Xcfe\ `j Z_Xcc\e^`e^ Y\ZXlj\ k_\ `[\ek`]`ZXk`fe f] flkc`\ij
nXj `eZfej`jk\ek XZifjj mfo\cj Xe[ ki`Xc kpg\j* dXb`e^ `k le]\Xj`Yc\ kf \oZcl[\
gXik`Z`gXekj jpjk\dXk`ZXccp `e X n_fc\+YiX`e XeXcpj`j, Eejk\X[* n\ ]fZlj fe X j\k f] gi\+
[\]`e\[ _pgfk_\j`j+[i`m\e NKEj* n`k_ X ]fZlj fe k_\ b\p ef[\j f] k_\ `e_`Y`kfip Zfekifc
e\knfib,

Pf X[[i\jj k_\ ZfeZ\ie k_Xk ^iflg [`]]\i\eZ\j d`^_k Y\ [i`m\e Yp k_\j\ cfn+g\iZ\ekX^\
gfk\ek`Xc flkc`\ij* n\ Zfe[lZk\[ efe+gXiXd\ki`Z g\idlkXk`fe k\jkj lj`e^ BOH|j
iXe[fd`q\ ]fi ^iflg ZfdgXi`jfej `ejk\X[ f] kiX[`k`feXc gXiXd\ki`Z XeXcpj`j, Bjc|j
iXe[fd`q\ lk`c`q`e^ k_\ Bi\\[dXe+cXe\ d\k_f[* k_`j XggifXZ_ `j ifYljk X^X`ejk flkc`\ij
Xe[ gifm`[\j X dfi\ Zfej\imXk`m\ ]iXd\nfib ]fi ^iflg ZfdgXi`jfej 'S`ebc\i \k Xc,*
0./2(, S\ Zfe[lZk\[ efe+gXiXd\ki`Z g\idlkXk`fe k\jkj ]fi Yfk_ k_\ n`k_`e ^iflg ^iflg+
c\m\c XeXcpj\j Xe[ Y\kn\\e+^iflg ZfdgXi`jfej, P_`j d\k_f[fcf^p `j efn ZcXi`]`\[ `e
k_\ i\m`j\[ dXeljZi`gk,

=[[`k`feXccp* ]fccfn`e^ k_\ i\m`\n\i Xe[ fk_\i i\m`\n\i|j jl^^\jk`fej* n\ Zi\Xk\[ 2
jg_\i`ZXc NKEj YXj\[ fe X d\kX+XeXcpj`j f] `e_`Y`kfip Zfekifc ]INE jkl[`\j n`k_`e k_\
]ifekfgXi`\kXc Xe[ jXc`\eZ\ e\knfibj, S\ Zfe[lZk\[ c`e\Xi i\^i\jj`fe XeXcpj\j* ki\Xk`e^
[`X^efj`j Xj k_\ `e[\g\e[\ek mXi`XYc\ Xe[ YiX`e d\Xjli\j '\,^,* k\dgfiXc mXi`XY`c`kp( Xj
k_\ [\g\e[\ek mXi`XYc\* n_`c\ Zfekifcc`e^ ]fi X^\* ^\e[\i* Xe[ _\X[ dfk`fe Xj
ZfmXi`Xk\j f] ef `ek\i\jk, ?ffb|j [`jkXeZ\ nXj \dgcfp\[ kf d`k`^Xk\ k_\ `e]cl\eZ\ f]
gfk\ek`Xc flkc`\ij, P_\ e\n XeXcpj\j i\gc`ZXk\[ fli ]`e[`e^j Xe[ jl^^\jk\[ fli ]`e[`e^j
n\i\ efk [i`m\e Yp gfk\ek`Xc flkc`\ij, Lc\Xj\ j\\ i\jlckj `e Supplementary Results Xe[
Table S5~S8.

yRobustness with respect to age, gender, and head motion

Pf Xjj\jj k_\ ifYljke\jj f] fli ]`e[`e^j X^X`ejk gfk\ek`Xc Zfe]fle[`e^ ]XZkfij* `eZcl[`e^
X^\* ^\e[\i* Xe[ _\X[ dfk`fe* n\ Zfe[lZk\[ X[[`k`feXc NKE+YXj\[ XeXcpj\j ]fi
Y\kn\\e+^iflg ZfdgXi`jfej n_`c\ Zfekifcc`e^ ]fi k_\j\ mXi`XYc\j, S\ j\c\Zk\[ NKEj
`dgc`ZXk\[ `e Zf^e`k`m\ Zfekifc ]ifd jXc`\eZ\ 'OJ(* \eZfdgXjj`e^ k_\ i`^_k Xek\i`fi
`ejlcX 'i=E( Xe[ gi\jlggc\d\ekXip dfkfi Zfik\o 'gi\OI=(* Xe[ ]ifekXc+gXi`\kXc i\^`fej
'BLJ(* \eZfdgXjj`e^ i`^_k [fijXc cXk\iXc gi\]ifekXc Zfik\o 'i[cLB?(* Xe[ i`^_k gfjk\i`fi
gXi`\kXc Zfik\o 'iLL?( 'j\\ I\k_f[j Xe[ B`^li\ /_(,

Increased temporal variability of trial-evoked brain responses in children with
ADHD

Ee ZfdgXi`jfe kf P@ Z_`c[i\e* Z_`c[i\e n`k_ =@D@ \o_`Y`k\[ j`^e`]`ZXekcp _`^_\i jkXe[Xi[
[\m`Xk`fe `e k_\ gi\OI=* i@HLB?* Xe[ iLL? [li`e^ QeZ\ikX`e Xe[ ?\ikX`e Cf ki`Xcj* `e
Xcc ]fli NKEj [li`e^ Okfg ki`Xcj X]k\i XZZflek`e^ ]fi X^\* ^\e[\i* Xe[ _\X[ dfk`fe 'Xcc
gj:.,..0* B@N Zfii\Zk\[(, ?_`c[i\e fecp j_fn\[ cfn\i jkXe[Xi[ [\m`Xk`fe `e k_\ i=E
[li`e^ QeZ\ikX`e Xe[ ?\ikX`e Cf ki`Xcj 'gj : .,../* B@N Zfii\Zk\[(* j\\ Table S5,
Ifi\fm\i* Z_`c[i\e n`k_ =@D@ _X[ j`^e`]`ZXekcp _`^_\i blikfj`j k_Xe P@ Z_`c[i\e `e k_\



i=E [li`e^ QeZ\ikX`e Cf ki`Xcj* Xe[ k_\ iLL? [li`e^ ?\ikX`e Cf ki`Xcj 'Xcc gj:.,..4* B@N
Zfii\Zk\[( X]k\i Zfekifcc`e^ ]fi X^\* ^\e[\i* Xe[ _\X[ dfk`fe, B@N Zfii\Zk`fe nXj
Xggc`\[ kf ]fli NKEj* j\\ Table S6,

Weaker spatial stability of trial-evoked brain responses in children with ADHD

Ee ZfdgXi`jfe kf P@ Z_`c[i\e* Z_`c[i\e n`k_ =@D@ \o_`Y`k\[ j`^e`]`ZXek cfn\i jgXk`Xc
jkXY`c`kp `e k_\ gi\OI= Xe[ iLL? XZifjj Xcc k_i\\ ki`Xc kpg\j 'gj : .,.3* B@N Zfii\Zk\[(
X]k\i Zfekifcc`e^ k_\ \]]\Zk f] X^\* ^\e[\i* Xe[ _\X[ dfk`fe* j\\ Table S7,

Weakened association between proactive control system and behavioral
regulation in ADHD

Ee ZfdgXi`jfe kf P@ Z_`c[i\e* Z_`c[i\e n`k_ =@D@ \o_`Y`k\[ X j`^e`]`ZXekcp n\Xb\i
XjjfZ`Xk`fe Y\kn\\e k_\ `e_`Y`kfip Zfekifc gXkk\ie 'E?L( Xe[ i\XZk`fe k`d\ `e k_\
gi\OI=* i=E* Xe[ i@HLB? [li`e^ QeZ\ikX`e Cf ki`Xcj X]k\i XZZflek`e^ ]fi X^\* ^\e[\i*
Xe[ _\X[ dfk`fe 'gj w .,./3* B@N Zfii\Zk\[(, P_`j n\Xb\i XjjfZ`Xk`fe nXj Xcjf
fYj\im\[ `e k_\ gi\OI= n_\e Yfk_ QeZ\ikX`e Xe[ ?\ikX`e Cf ki`Xcj n\i\ ZfdY`e\[ 'g ;
.,..2* B@N Zfii\Zk\[(* X]k\i Zfekifcc`e^ ]fi X^\* ^\e[\i* Xe[ _\X[ dfk`fe* j\\ Table
S8,

Table S5. EeZi\Xj\[ k\dgfiXc mXi`XY`c`kp 'jkXe[Xi[ [\m`Xk`fe( f] ki`Xc+\mfb\[ YiX`e
i\jgfej\j `e Z_`c[i\e n`k_ =@D@ 'B@N Zfii\Zk\[(,

Brain measures Conditions Slope p-value

Uncertain Go

gi\OI= .,026 g : .,../

i=E +.,17. g : .,../

i[cLB? .,4./ g ; .,../

iLL? .,151 g : .,../

Certain Go

gi\OI= .,0/2 g : .,../

i=E +.,160 g : .,../

i[cLB? .,357 g : .,../

iLL? .,212 g : .,../

Stop

gi\OI= .,/.2 g : .,../

i=E .,/0/ g : .,../

i[cLB? .,/05 g : .,../

iLL? .,.64 g : .,..0

Table S6. EeZi\Xj\[ k\dgfiXc mXi`XY`c`kp 'blikfj`j( f] ki`Xc+\mfb\[ YiX`e i\jgfej\j `e
Z_`c[i\e n`k_ =@D@ 'B@N Zfii\Zk\[(,

Brain measures Conditions Slope p-value

gi\OI= .,0/. .,223

i=E .,2.6 .,.04



Uncertain Go i[cLB? .,/.2 .,223

iLL? .,/66 .,223

Certain Go

gi\OI= .,.55 .,2.0

i=E .,/6. .,2.0

i[cLB? .,.55 .,2.0

iLL? .,1/6 .,./3

Stop

gi\OI= .,.5. .,5.6

i=E .,/12 .,5.6

i[cLB? .,021 .,336

iLL? .,/2/ .,152

Table S7. S\Xb\e\[ jgXk`Xc jkXY`c`kp f] ki`Xc+\mfb\[ YiX`e i\jgfej\j `e Z_`c[i\e n`k_
=@D@ 'B@N Zfii\Zk\[(,

Brain measures Conditions Slope p-value

Uncertain Go

gi\OI= +.,.12 .,..2

i=E +.,.03 .,//7

i[cLB? +.,.10 .,//7

iLL? +.,.06 .,.//

Certain Go

gi\OI= +.,.// .,.17

i=E .,..6 .,473

i[cLB? +.,.10 .,/.6

iLL? +.,.16 .,./.

Stop

gi\OI= +.,.02 .,.01

i=E +.,..3 .,.4/

i[cLB? +.,.23 .,117

iLL? +.,.4/ .,.01

Table S8. S\Xb\e\[ XjjfZ`Xk`fe Y\kn\\e gifXZk`m\ Zfekifc jpjk\d Xe[ Y\_Xm`fiXc
i\^lcXk`fe `e =@D@ 'B@N Zfii\Zk\[(,

Brain measures Conditions Slope p-value

Uncertain Go

gi\OI= +.,.47 .,..7

i=E +.,.20 .,./3

i[cLB? .,.05 .,..2

iLL? +.,.31 .,/12

Certain Go

gi\OI= +.,./2 .,/0/

i=E +.,.44 .,/0/

i[cLB? +.,.2. .,/0/

iLL? +.,.01 .,6/6



Uncertain + Certain
Go

gi\OI= +.,.3. .,..2

i=E +.,.26 .,.32

i[cLB? .,..6 .,.32

iLL? +.,.07 .,/62

1.3 While the authors have considered in-scanner motion through using thresholds and
covarying for residual motion, there is still a concern that in scanner-motion could
explain much of the pattern of findings, which or similar to what you’d expect if in-
scanner motion showed subtle group differences. I suggest one further robustness
analysis. What are the results if they do a matched analysis 1:1 – focusing on in-
scanner motion. Demonstrating differences in the neural responses in groups of the
same size, and matched on perhaps the most critical confound would greatly add to
confidence in the results.

N\jgfej\8 S\ Xggi\Z`Xk\ k_\ i\m`\n\i&j k_fl^_k]lc jl^^\jk`fe, Dfn\m\i* Zi\Xk`e^ X
dXkZ_\[ ^iflg YXj\[ fe _\X[ dfk`fe n_`c\ Xcjf Zfekifcc`e^ ]fi fk_\i Zi`k`ZXc Zfe]fle[j*
jlZ_ Xj X^\ Xe[ ^\e[\i* gifm\[ `e]\Xj`Yc\ [l\ kf c`d`k\[ jXdgc\ j`q\, Bfi `ejkXeZ\* `e
fli Xkk\dgkj kf dXkZ_ _\X[ dfk`fe* n\ j\c\Zk\[ =@D@ gXik`Z`gXekj n`k_ jdXcc\i _\X[
dfk`fe Xe[ P@ Z_`c[i\e n`k_ cXi^\i _\X[ dfk`fe 'Zflc[ efk XZ_`\m\ jkXk`ZXccp \hl`mXc\ek
^iflgj(* n_`Z_ `eX[m\ik\ekcp i\jlck\[ `e k_\ =@D@ gXik`Z`gXekj Y\`e^ fc[\i k_Xe k_\ P@
Z_`c[i\e, J\m\ik_\c\jj* n\ X[[i\jj\[ `e+jZXee\i dfk`fe Yp Xggcp`e^ jki`e^\ek
k_i\j_fc[j* \oZcl[`e^ ki`Xcj n`k_ cXi^\ _\X[ dfk`fe `e k_\ ]`ijk+c\m\c XeXcpj`j* Xe[
`eZcl[`e^ i\j`[lXc dfk`fe Xj X ZfmXi`Xk\ f] ef `ek\i\jk `e fli Y\kn\\e+^iflg
ZfdgXi`jfej `e Yfk_ n_fc\+YiX`e j\XiZ_c`^_k Xe[ NKE+YXj\[ XeXcpj\j, S\ nflc[ Xcjf
c`b\ kf gf`ek flk k_Xk n\ [`[ efk ]`e[ j`^e`]`ZXek Y\kn\\e+^iflg [`]]\i\eZ\ lj`e^
Zfem\ek`feXc CHI d\k_f[j* jl^^\jk`e^ k_\ cfn c`b\c`_ff[ k_Xk k_\ Y\kn\\e+^iflg
[`]]\i\eZ\ `e k_\ j`e^c\+ki`Xc df[\c nXj [i`m\e Yp _\X[ dfk`fe, J\m\ik_\c\jj* n\
XZbefnc\[^\[ k_`j c`d`kXk`fe `e k_\ [`jZljj`fe j\Zk`fe,

Minor points
1.4 What is the measure of spatial stability on the graphs? If it’s a measure spearmans
r- the values seem pretty low (albeit significant).

N\jgfej\8 S\ Xgfcf^`q\ ]fi k_\ Zfe]lj`fe, P_\ d\Xjli\ f] jgXk`Xc jkXY`c`kp nXj
Xjj\jj\[ lj`e^ k_\ L\Xijfe|j Zfii\cXk`fe f] e\liXc XZk`m`kp gXkk\iej Y\kn\\e gX`ij f]
ki`Xcj, S\ _Xm\ i\m`j\[ k_\ jZ_\dXk`Z ]`^li\ ]fi ZcXi`kp, S_`c\ k_\ Zfii\cXk`fe mXcl\j Xi\
`e[\\[ i\cXk`m\cp cfn* k_\p Xi\ Zfej`jk\ek n`k_ k_fj\ i\gfik\[ `e gi\m`flj jkl[`\j
\dgcfp`e^ j`d`cXi XggifXZ_\j, O`d`cXi \]]\Zk j`q\j _Xm\ Y\\e i\gfik\[ `e jkl[`\j f]
\g`jf[`Z Xe[ nfib`e^ d\dfip `emfcm`e^ _`^_\i+fi[\i i\^`fej '@\lb\i \k Xc,* 0./49 BXm`cX
\k Xc,* 0./69 Dl \k Xc,* 0.029 I`cc\i \k Xc,* 0.009 V_\e^ \k Xc,* 0./6(,

1.5 Some of the analyses seem different expressions of the same underlying finding.
For example, if the ADHD neural responses show more variability and more extreme
values, then is it almost inevitable that pairwise similarity for this group will be less than
pairwise similarity for unaffected individuals drawn from a less variable (more perfectly
normal) distribution? For example for the hypothesis: < We hypothesized that a more



homogeneous group would show greater within-group spatial similarity compared to a
less homogeneous group.>. To what extent is this inevitable?

N\jgfej\8 S\ k_Xeb k_\ i\m`\n\i ]fi iX`j`e^ k_`j gf`ek,

B`ijk* `k `j \jj\ek`Xc kf [`]]\i\ek`Xk\ Y\kn\\e k_\ d\Xjli\j n\ \dgcfp\[, P\dgfiXc
mXi`XY`c`kp Xjj\jj\j k_\ jkXe[Xi[ [\m`Xk`fe Xe[ ]i\hl\eZp f] \oki\d\ mXcl\j f] e\liXc
XZk`m`kp n`k_`e \XZ_ mfo\c* n_`Z_ `j `e_\i\ekcp X le`mXi`Xk\ d\Xjli\, Ee ZfekiXjk* jgXk`Xc
jkXY`c`kp \mXclXk\j k_\ Zfej`jk\eZp f] e\liXc XZk`m`kp gXkk\iej XZifjj dlck`gc\ mfo\cj
Y\kn\\e gX`ij f] ki`Xcj* dXb`e^ `k X dlck`mXi`Xk\ d\Xjli\, S_`c\ j`d`cXi k\dgfiXc gXkk\iej
dXp Y\ fYj\im\[ `e dlck`gc\ mfo\cj* k_`j [f\j efk e\Z\jjXi`cp i\jlck `e X mXi`Xk`fe `e
jgXk`Xc jkXY`c`kp, Bfi `ejkXeZ\* mfo\cj dXp _Xm\ _`^_ k\dgfiXc mXi`XY`c`kp `e kXjb+`e[lZ\[
>KH@ j`^eXcj Ylk k_\p dXp Zfej`jk\ekcp \e^X^\ ]ifd ki`Xc kf ki`Xc* j_fn`e^ X jkXYc\
jgXk`Xc gXkk\ie,

O\Zfe[* n`k_`e+jlYa\Zk mXi`XY`c`kp f] e\liXc i\gi\j\ekXk`fe `j X [`]]\i\ek d\ki`Z ]ifd
n`k_`e+^iflg _\k\if^\e\`kp f] e\liXc i\gi\j\ekXk`fe, P_\ ]fid\i d\Xjli\j jkXY`c`kp f]
YiX`e i\gi\j\ekXk`fe XZifjj ki`Xcj* n_\i\Xj k_\ cXkk\i \oXd`e\j n_\k_\i gXik`Z`gXekj lj\
j`d`cXi fi [`]]\i\ek e\liXc Zf[`e^ jkiXk\^`\j, Ek `j gfjj`Yc\ k_Xk P@ Z_`c[i\e j_fn _`^_
n`k_`e+jlYa\Zk jgXk`Xc jkXY`c`kp f] e\liXc i\gi\j\ekXk`fe* Ylk k_\p dXp _Xm\ lj\[ [`jk`eZk
e\liXc Zf[`e^ jkiXk\^p '`,\, [`]]\i\ek e\liXc i\gi\j\ekXk`fej(, O`d`cXi `ehl`i`\j _Xm\ Y\\e
\ogcfi\[ `e fk_\i [fdX`ej* jlZ_ Xj \g`jf[`Z d\dfip* dfm`\ nXkZ_`e^* Xe[ jkfip
Zfdgi\_\ej`fe '?_\e \k Xc,* 0./59 IfZ_Xcjb` \k Xc,* 0.029 J^lp\e \k Xc,* 0./7(9 k_\j\
hl\jk`fej i\dX`e fg\e `e k_\ Zfek\ok f] Zf^e`k`m\ Zfekifc, OlZ_ `em\jk`^Xk`fe ZXe
gifm`[\ lj `ej`^_kj `ekf _\k\if^\e\`kp f] e\lifZf^e`k`m\ ]leZk`fej `e Z_`c[i\e n`k_ =@D@,

1.6 It seems that the SS and US were combined in some analyses but not others? For
example, in the temporal variability analyses they were combined- but completed
omitted in the spatial, but yet considered in the single trial modeling?

N\jgfej\8 S\ Xgfcf^`q\ ]fi k_\ `eZfej`jk\eZp f] XeXcpj`j [\jZi`gk`fe,

Pf ZcXi`]p* n\ Z_fj\ kf df[\c OO Xe[ QO ki`Xcj j\gXiXk\cp `e k_\ j`e^c\+ki`Xc df[\c`e^ `e
fi[\i kf ZXgkli\ mXi`XY`c`kp jg\Z`]`ZXccp XjjfZ`Xk\[ n`k_ \XZ_ kpg\ f] ki`Xcj, Dfn\m\i*
lj`e^ fecp OO fi QO ki`Xcj nflc[ efk gifm`[\ \efl^_ ki`Xcj kf i\c`XYcp \jk`dXk\ X efidXc
[`jki`Ylk`fe* k_\i\]fi\ n\ ZfdY`e\[ k_\d `e k_\ XeXcpj`j, S_`c\ n\ XZbefnc\[^\ k_\
c`d`kXk`fej f] k_`j XggifXZ_* `k Xccfnj lj kf f]]\i mXclXYc\ `ej`^_kj Xe[ X dfi\
Zfdgi\_\ej`m\ le[\ijkXe[`e^ f] k\dgfiXc mXi`XY`c`kp,

Bfccfn`e^ k_\ i\m`\n\i Xe[ fk_\i i\m`\n\i|j jl^^\jk`fe* Xe[ kf `dgifm\ Zfej`jk\eZp* n\
_Xm\ efn i\gfik\[ Yfk_ k\dgfiXc Xe[ jgXk`Xc jkXY`c`kp ]fi k_\ ZfdY`e\[ &Okfg& ki`Xcj `e
Yfk_ n`k_`e+`e[`m`[lXc Xe[ Zifjj+jlYa\Zk XeXcpj\j `e fli i\m`j\[ dXeljZi`gk* Xe[
fYkX`e\[ j`d`cXi i\jlckj, Lc\Xj\ j\\ Y\cfn ]fi B`^li\ 0* B`^li\ 1X* Xe[ B`^li\ 3X8









1.7 There is so much data removed in the ADHD group, that it raises the question of
how this group differ from those excluded. How did the groups passing vs failing QC
differ- and how were they similar?

N\jgfej\8 S\ k_Xeb k_\ i\m`\n\i ]fi iX`j`e^ k_`j `dgfikXek hl\jk`fe, Ifjk f] \oZcl[\[
[XkX Xi\ [l\ kf gffi _\X[ dfk`fe Xe[ len`cc`e^e\jj kf Zfek`el\ k_\ \og\i`d\ek, S_`c\
n\ X^i\\ k_Xk k_\ iXk`f f] \oZcl[\[ [XkX `j _`^_* k_`j `j efk leZfddfe `e k_\ ]`\c[ f]
Zc`e`ZXc e\lif`dX^`e^* \jg\Z`Xccp ]fi Z_`c[i\e n`k_ =@D@, Li\m`flj jkl[`\j _Xm\ j_fne
j`d`cXi \oZclj`fe iXk\ '=cYXaXiX Or\eq \k Xc,* 0.0.9 @l]]p \k Xc,* 0.0/9 mXe Dlcjk \k Xc,*
0./5(,

P_\ \oZclj`fe Zi`k\i`X n\ Xggc`\[ Xi\ YXj\[ fe jkXe[Xi[ gifZ\[li\j n`[\cp lj\[ `e k_\
]`\c[* Zfm\i`e^ Yfk_ Y\_Xm`fiXc Xe[ ]INE [XkX, Bifd X Y\_Xm`fiXc g\ijg\Zk`m\*
gXik`Z`gXekj n\i\ \oZcl[\[ `] k_\`i jkfg XZZliXZp ]\cc flkj`[\ k_\ iXe^\ f] .,03 kf .,53* fi
`] k_\`i Cf XZZliXZp nXj cfn\i k_Xe .,53, P_\j\ Zi`k\i`X Xi\ ]le[Xd\ekXc kf k_\
Xjjldgk`fej f] k_\ NXZ\ df[\c 'Hf^Xe % ?fnXe* /762(* n_`Z_ `j ZilZ`Xc ]fi ZXcZlcXk`e^
OONP Xe[ \ejli`e^ i\c`XYc\ d\Xjli\j f] Zf^e`k`m\ Zfekifc, S`k_flk k_\j\ k_i\j_fc[j*
gXik`Z`gXekj d`^_k \dgcfp Xck\ieXk`m\ jkiXk\^`\j* jlZ_ Xj &nX`k`e^& kf i\jgfe[* fi
Zfej`jk\ekcp gi\jj`e^ k_\ Ylkkfe ]fi ^f jk`dlc`* c\X[`e^ kf lei\c`XYc\ XZZliXZp Xe[
`e_`Y`k`fe d\Xjli\j, P_\j\ Zi`k\i`X Xi\ Zfddfecp lj\[ `e jkfg+j`^eXc jkl[`\j kf \ejli\
mXc`[ i\jlckj, N\^Xi[`e^ _\X[ dfk`fe Zi`k\i`X* gXik`Z`gXekj n\i\ \oZcl[\[ `] k_\`i d\Xe
]iXd\ [`jgcXZ\d\ek 'B@( nXj cXi^\i k_Xe .,03dd* fi dXo ]iXd\ [`jgcXZ\d\ek nXj
cXi^\i k_Xe 3dd '?X` \k Xc,* 0./79 ?X` \k Xc,* 0.0/(* k_\j\ Zi`k\i`X Xi\ Xcjf Zfddfecp
lj\[ `e k_\ Zc`e`ZXc e\lif`dX^`e^ jkl[`\j,

Reviewer #2 (Remarks to the Author):

This study examined the temporal and spatial stability/variability of neural activity
patterns during a cued stop-signal task (CSST) in relation to cognitive control deficits in
children with ADHD in contrast to TD children. For cognitive control, reactive control and
proactive control are conceptually defined as the stop-signal reaction time (SSRT) and
response slowing (the difference, in reaction time, between cued certain go and cued
uncertain go conditions) with a dual control model, respectively. The stability and
variability of task evoked neural activity were examined at the single-trial level using
representational similarity analysis (RSA) which is an ideal solution. The sample size (9-
12 years old children with ADHD and TD children, 107 in total) is relatively large. The
authors are cautious in making a causal conclusion from the patterns of neural
response to behavior by examining the relationship between brain response and clinical
symptoms. However, the major question about the causal relationship between the
brain and the behavior is still unanswered by the association methods adopted here. In
addition, is there possible a third latent variable(s) driving both neural and behavioral
responses? Overall, this is a solid study with a clear hypothesis stated. However, some
methodological questions need to be clarified. See below for major and minor critiques
line by line.



2.1. The novel metrics of temporal variability and spatial stability are intriguing, but their
validity and underlying mechanisms require further substantiation. Critical questions
include: What specific neural activities do these metrics reflect? How do they relate to
traditional measures like activity and connectivity? Are there correlations among these
metrics? Addressing these points would strengthen the validity and interpretability of
these measures as potential ADHD biomarkers. For example, Line 243-245. To ask
further, what is the underlying behavior or neural mechanisms of the “unstable
recruitment of core cognitive control systems during task performance”? Line 247-249. It
is unusual to find no significant group difference in terms of brain activation during in
any task conditions.

N\jgfej\8 S\ k_Xeb k_\ i\m`\n\i|j hl\jk`fe, P\dgfiXc mXi`XY`c`kp `e e\liXc i\jgfej\j
_Xj ^Xie\i\[ `eZi\Xj`e^ Xkk\ek`fe `e i\Z\ek [\ZX[\j* gXik`ZlcXicp `e i\jk`e^+jkXk\ jkl[`\j
'Dfe^ % DnXe^* 0.009 Jfd` \k Xc,* 0./6(, P_`j d\ki`Z \eZfdgXjj\j d\Xjli\j jlZ_ Xj
jkXe[Xi[ [\m`Xk`fe Xe[ blikfj`j* n_`Z_ ZXgkli\ efk fecp k_\ [`jg\ij`fe f] e\liXc XZk`m`kp
Ylk Xcjf k_\ gi\j\eZ\ f] ]i\hl\ek \oki\d\ mXcl\j, P_\j\ d\Xjli\j [`]]\i j`^e`]`ZXekcp
]ifd kiX[`k`feXc d\Xe+YXj\[ XggifXZ_\j* Ylk _Xm\ Y\\e i\m\Xc\[ Xj Xe `dgfikXek Xe[
lj\]lc e\liXc d\Xjli\ `e i\cXk`fe kf kXjb g\i]fidXeZ\ Xe[ X^`e^ '@`ejk\`e \k Xc,* 0./39
CiX[p % CXii\kk* 0./2(, Ofd\ i\j\XiZ_\ij Xi^l\ k_Xk _`^_\i mXi`XY`c`kp i\]c\Zkj e\liXc
ef`j\* n_`c\ fk_\ij jl^^\jk `k i\gi\j\ekj X ^i\Xk\i ZXgXZ`kp ]fi e\liXc ]c\o`Y`c`kp* \eXYc`e^
dfi\ [peXd`Z i\jgfej\j `e Zfdgc\o Xe[ Z_Xe^`e^ \em`ifed\ekj '=iXq` \k Xc,* 0./59
CiX[p % CXii\kk* 0./29 D\* 0./19 D\ % V\dg\c* 0./19 Jfd` \k Xc,* 0./59 S\_i_\`d \k
Xc,* 0.02(, Kli jkl[p \ok\e[\[ gi\m`flj nfib Yp `em\jk`^Xk`e^ k\dgfiXc mXi`XY`c`kp `e
kXjb+\mfb\[ YiX`e i\jgfej\j* iXk_\i k_Xe `e i\jk`e^+jkXk\ [XkX, OgXk`Xc jkXY`c`kp i\]c\Zkj
k_\ Zfej`jk\eZp f] [`jki`Ylk\[ e\liXc XZk`mXk`fe gXkk\iej XZifjj ki`Xcj* Xj d\Xjli\[ lj`e^
i\gi\j\ekXk`feXc j`d`cXi`kp XeXcpj`j 'NO=(, N=O _Xj Y\\e n`[\cp lj\[ `e jkl[p`e^
d\dfip* g\iZ\gk`fe* Xe[ nfib`e^ d\dfip '>cXeb % @Xm`j* 0./49 BXm`cX \k Xc,* 0./69
CXf \k Xc,* 0.019 CXf \k Xc,* 0.009 I`cc\i \k Xc,* 0.009 N`jjdXe % SX^e\i* 0./09 V_\e^
\k Xc,* 0./6(, OgXk`Xc jkXY`c`kp f]]\ij X [`jk`eZk g\ijg\Zk`m\ ]ifd d\Xe XZk`mXk`fe* Xj `k
]fZlj\j fe k_\ ki`Xc+Yp+ki`Xc Zfej`jk\eZp f] e\liXc gXkk\iej, Li\m`flj jkl[`\j* ]fi
`ejkXeZ\* _Xm\ [\dfejkiXk\[ k_Xk jgXk`Xc jkXY`c`kp `e k_\ m`jlXc Xi\Xj Xe[ _`ggfZXdglj
ZXe gi\[`Zk d\dfip* \m\e n_\e d\Xe XZk`mXk`fe `j Zfekifcc\[ ]fi fi n_\e _`^_cp
j\c\Zk`m\ mfo\cj Xi\ \oZcl[\[ 'Tl\ \k Xc,* 0./.9 V_\e^ \k Xc,* 0.019 V_\e^ \k Xc,* 0./6(
Kli jkl[p `j Xdfe^ k_\ ]`ijk kf* Xe[ kf Xggcp jgXk`Xc jkXY`c`kp d\Xjli\j kf Zf^e`k`m\
Zfekifc gifZ\jj\j `e Zc`e`ZXc gfglcXk`fej, S\ _Xm\ \ogXe[\[ k_\ [`jZljj`fe `e k_\ dX`e
k\ok kf ]lik_\i \clZ`[Xk\ n_Xk k_\j\ knf d\ki`Zj i\]c\Zk `e k\idj f] e\liXc gifZ\jj\j,

ylejkXYc\ i\Zil`kd\ek f] Zfi\ Zf^e`k`m\ Zfekifc jpjk\djz i\]\i kf fli _pgfk_\j`j k_Xk
Zf^e`k`m\ Zfekifc `j `dgc\d\ek\[ k_ifl^_ [`jki`Ylk\[ e\liXc Zf[`e^ Xe[ Zfej`jk\ek
i\Zil`kd\ek f] k_\ Zf^e`k`m\ Zfekifc jpjk\dj ]ifd ki`Xc kf ki`Xc* d\Xjli\[ Yp _`^_ jgXk`Xc
jkXY`c`kp `e e\liXc XZk`m`kp gXkk\iej* `j ZilZ`Xc kf dX`e _`^_ Zf^e`k`m\ Zfekifc ]leZk`fe,
@`]]`Zlckp `e i\Zil`k`e^ k_\ Zf^e`k`m\ Zfekifc jpjk\dj `e X i\c`XYc\ Xe[ Zfej`jk\ek dXee\i
Zflc[ c\X[ gffi kXjb g\i]fidXeZ\,

Jlcc ]`e[`e^ `j XZklXccp efk leZfddfe `e Zc`e`ZXc e\lif`dX^`e^ jkl[`\j '@\ee`j+P`nXip \k
Xc,* 0./79 D\Xk_\i* 0./29 G\ee\[p \k Xc,* 0./39 Itcc\i \k Xc,* 0./5(, @\jg`k\ f]



glYc`ZXk`fe Y`Xj* efe+j`^e`]`ZXek Y\kn\\e+^iflg [`]]\i\eZ\j Zflc[ Y\ [i`m\e Yp
Zfdg\ejXkfip d\Z_Xe`jdj Xe[ _\k\if^\e\`kp f] Zc`e`ZXc jXdgc\j, Ee[\\[* i\Z\ek d\kX+
XeXcpk`Z jkl[`\j _Xm\ j_fne k_Xk ef j`^e`]`ZXek Zfem\i^\ek jkilZkliXc fi ]leZk`feXc
Xck\iXk`fe `e Z_`c[i\e n`k_ =@D@ ]ifd gi\m`flj e\lif`dX^`e^ jkl[`\j '?fik\j\ \k Xc,*
0.0/9 OXd\X \k Xc,* 0./7(, Kli i\jlckj _`^_c`^_k k_\ c`d`kXk`fe f] Zfem\ek`feXc XeXcpk`Z
XggifXZ_ n`k_ fm\i\dg_Xj`j f] d\Xe XZk`mXk`fe Xe[ iX`j\ k_\ gfjj`Y`c`kp f] X dfi\
gfn\i]lc Xe[ j\ej`k`m\ d\k_f[ ]fi Zc`e`ZXc e\lif`dX^`e^ i\j\XiZ_,

2.2. Lacking of behavioral effects between ADHD and TD groups of the fMRI samples
(e.g., in Line 190-205) needs to be carefully discussed. It is hard to argue that the
neural results, without the behavioral evidence, are sufficient to provide the support to
the hypothesis. Why there was no significant group difference in temporal variability of
trial-by-trial brain activation during the CSST (i.e., in Line 213-222)? This is again an
issue as the last critique.

N\jgfej\8 >\_Xm`fiXc d\Xjli\j* jlZ_ Xj XZZliXZp Xe[ NP* Xi\ k_\ flkglk ]ifd X
j\hl\eZ\ f] Zf^e`k`m\ Xe[ dfkfi gifZ\jj\j, @`]]\i\ek e\lifZf^e`k`m\ d\Z_Xe`jdj Zflc[
c\X[ kf j`d`cXi Y\_Xm`fiXc g\i]fidXeZ\, IXep gi\m`flj jkl[`\j `e Zc`e`ZXc e\lifjZ`\eZ\
_Xm\ j_fne j`^e`]`ZXek Y\kn\\e+^iflg [`]]\i\eZ\ `e e\liXc d\Xjli\j n_`c\ Y\_Xm`fiXc
g\i]fidXeZ\ n\i\ efk j`^e`]`ZXekcp [`]]\i\ek '>\i^\ife \k Xc,* 0.0.9 EiXmXe` \k Xc,* 0.0/9
Ilj\ccX % S\pXe[k* 0.019 OljbXl\i \k Xc,* 0..69 UXg \k Xc,* 0.0/(, Ee dfjk Zc`e`ZXc
Y\_Xm`fiXc Xe[ ]leZk`feXc e\lif`dX^`e^ jkl[`\j* gifXZk`m\ Zfekifc `j hlXek`]`\[ lj`e^
i\jgfej\ jcfn`e^, Dfn\m\i* i\jgfej\ jcfn`e^ Zflc[ Y\ [i`m\e Yp ]XZkfij fk_\i k_Xe
\]]fik]lc gifXZk`m\ Zfekifc* jlZ_ Xj Xkk\ek`fe fi dfk`mXk`fe, E] \]]fik]lc gifXZk`m\ Zfekifc
le[\ic`\j i\jgfej\ jcfn`e^ `e Z_`c[i\e n`k_ =@D@ Xe[ P@ Z_`c[i\e* n\ n`cc \og\Zk kf
j\\ j`d`cXi k\dgfiXc Xe[ jgXk`Xc jkXY`c`kp f] e\liXc i\gi\j\ekXk`fe Xe[ j`d`cXi `ek\i+ki`Xc
XjjfZ`Xk`fej n`k_ NP ]clZklXk`fe `e Yfk_ ^iflgj, Dfn\m\i* `] fk_\i `ek\ieXc gifZ\jj\j*
jlZ_ Xj `eXkk\ek`fe fi gffi dfk`mXk`fe* Zfeki`Ylk\j kf i\jgfej\ jcfn`e^ `e [`]]\i\ek
jZXc\j Y\kn\\e Z_`c[i\e n`k_ =@D@ Xe[ P@ Z_`c[i\e* n\ n`cc \og\Zk kf j\\ Y\kn\\e+
^iflg [`]]\i\eZ\j `e k\dgfiXc Xe[ jgXk`Xc jkXY`c`kp f] e\liXc i\gi\j\ekXk`fe Xe[ `ek\i+ki`Xc
XjjfZ`Xk`fe n`k_ NP, Ee[\\[* k_Xk `j n_Xk n\ ]fle[,

S\ ]fle[ j`^e`]`ZXek ^i\Xk\i k\dgfiXc mXi`XY`c`kp `e Z_`c[i\e n`k_ =@D@ ZfdgXi\[ kf P@
Z_`c[i\e,

2.3. The whole-brain analysis reveals inconsistencies in analytical approaches across
different metrics, potentially compromising the coherence and interpretability of results.
Some analyses directly compare ADHD and TD groups across conditions, while others
examine proactive and reactive control contrasts separately within each group, or
present results for each condition separately for ADHD and TD groups. This lack of
uniformity in analytical logic makes it challenging to draw comprehensive conclusions.
Moreover, the analysis of stop trials is inconsistent, sometimes including all stop trials
and other times focusing only on successful stops. This inconsistency further
complicates interpretation.



N\jgfej\8 S\ k_Xeb k_\ i\m`\n\i ]fi k_\ jl^^\jk`fe, Kli `ek\ek nXj kf \ok\e[ Y\pfe[
k_\ kiX[`k`feXc ]fZlj fe d\Xe XZk`mXk`fe ^iflg [`]]\i\eZ\j* n_`Z_ Xi\ f]k\e \oXd`e\[
lj`e^ le`mXi`Xk\ CHI XggifXZ_\j, P_\j\ XggifXZ_\j ZXe fm\icffb `dgfikXek Xjg\Zkj
f] e\liXc XZk`m`kp* jlZ_ Xj k_\ k\dgfiXc Xe[ jgXk`Xc jkXY`c`kp f] ki`Xc+\mfb\[ YiX`e
i\jgfej\j* n_`Z_ dXp Y\ Zi`k`ZXc ]fi le[\ijkXe[`e^ `eZfej`jk\eZ`\j `e gi\m`flj ]`e[`e^j,
Pf X[[i\jj k_`j ^Xg* n\ Zfe[lZk\[ [`i\Zk Y\kn\\e+^iflg ZfdgXi`jfej ]fZlj\[ fe k_\j\
jkXY`c`kp d\Xjli\j,

N\^Xi[`e^ gifXZk`m\ Xe[ i\XZk`m\ Zfekifc* n\ _pgfk_\j`q\[ k_Xk k_\j\ Zf^e`k`m\
gifZ\jj\j Xi\ `dgc\d\ek\[ k_ifl^_ [`jki`Ylk\[ e\liXc Zf[`e^ jkiXk\^`\j* n_`Z_ ZXe Y\
[\k\Zk\[ m`X ZfekiXjkj f] jgXk`Xc jkXY`c`kp Y\kn\\e [`]]\i\ek ki`Xc kpg\j, Og\Z`]`ZXccp* n\
]`ijk \oXd`e\[ ZfekiXjkj Y\kn\\e OlZZOkfg Xe[ QeZ\ikX`e Cf ki`Xcj* Xe[ Y\kn\\e
QeZ\ikX`e Cf Xe[ ?\ikX`e Cf ki`Xcj n`k_`e \XZ_ ^iflg* kf \clZ`[Xk\ k_\ e\liXc
d\Z_Xe`jdj le[\icp`e^ i\XZk`m\ Xe[ gifXZk`m\ Zfekifc, S\ k_\e ZfdgXi\[ k_\ =@D@
Xe[ P@ ^iflgj YXj\[ fe k_\j\ d\Xjli\j kf Xjj\jj ^iflg [`]]\i\eZ\j,

Bfccfn`e^ k_\ i\m`\n\i Xe[ fk_\i i\m`\n\i|j jl^^\jk`fej* n\ _Xm\ efn `eZcl[\[
X[[`k`feXc k\ok `e k_\ `ekif[lZk`fe gXik \ogcX`e`e^ k_\ cf^`Z f] fli XeXcpj\j, Lc\Xj\ j\\
Y\cfn8
yKli jkl[p X[fgkj X Zfdgi\_\ej`m\ XggifXZ_ kf `em\jk`^Xk\ e\liXc `ejkXY`c`kp `e =@D@,
S\ Y\^`e n`k_ X n_fc\+YiX`e XeXcpj`j f] k\dgfiXc mXi`XY`c`kp Xe[ jgXk`Xc jkXY`c`kp f] ki`Xc+
\mfb\[ i\jgfej\j [li`e^ gifXZk`m\ Xe[ i\XZk`m\ Zfekifc, P_`j Xccfn\[ lj kf `[\ek`]p
i\^`fej XZifjj k_\ \ek`i\ YiX`e k_Xk j_fn Xkpg`ZXc e\liXc [peXd`Zj `e =@D@, Bfccfn`e^
k_`j* n\ eXiifn fli ]fZlj kf jg\Z`]`ZXccp \oXd`e\ e\liXc `ejkXY`c`kp n`k_`e b\p i\^`fej f]
k_\ Zf^e`k`m\ Zfekifc jpjk\d, P_`j kXi^\k\[ XeXcpj`j \eXYc\j lj kf `em\jk`^Xk\ _fn
e\liXc `ejkXY`c`kp `e k_\j\ Zi`k`ZXc Xi\Xj i\cXk\j kf Y\_Xm`fiXc `ejkXY`c`kp Xe[ Zfi\ =@D@
jpdgkfdj,z

S\ _Xm\ Xcjf i\gfik\[ k_\ i\jlckj lj`e^ ZfdY`e\[ {Okfg| ki`Xc k_ifl^_flk fli i\m`j\[
dXeljZi`gk kf `dgifm\ k_\ Zfej`jk\eZp, Lc\Xj\ j\\ Y\cfn ]fi B`^li\ 0* B`^li\ 1X* Xe[
B`^li\ 3X8









Abstract:
2.4. The clarity of abstract needs to be improved. For instance, the key concepts of
proactive and reactive cognitive control need to be explained. The statements that not
reflect the results accurately need to be justified, i.e., “Typically developing (TD) children
exhibited stable neural response patterns for efficient proactive and reactive dual control
mechanisms.”

N\jgfej\8 S\ k_Xeb k_\ i\m`\n\i ]fi k_\ jl^^\jk`fej, S\ _Xm\ i\m`j\[ k_\ XYjkiXZk kf
`eZcl[\ Xe \ogcXeXk`fe f] gifXZk`m\ Xe[ i\XZk`m\ Zf^e`k`m\ Zfekifc, =[[`k`feXccp* k_\
jkXk\d\ek i\^Xi[`e^ P@ Z_`c[i\e|j e\liXc i\jgfej\ gXkk\iej _Xj Y\\e Zfii\Zk\[ ]fi
XZZliXZp, Lc\Xj\ j\\ k_\ lg[Xk\[ XYjkiXZk Y\cfn,
yP_`j jkl[p `em\jk`^Xk\j k_\ e\liXc le[\ig`ee`e^j f] Zf^e`k`m\ Zfekifc [\]`Z`kj `e =@D@*
]fZlj`e^ fe ki`Xc+c\m\c mXi`XY`c`kp f] e\liXc Zf[`e^, S\ \dgcfp\[ X efm\c ZfdglkXk`feXc
XggifXZ_ kf j`e^c\+ki`Xc e\liXc [\Zf[`e^ fe X Zl\[ jkfg+j`^eXc kXjb n_`Z_ Xccfn\[ lj kf
gifY\ Yfk_ gifXZk`m\ Xe[ i\XZk`m\ Zf^e`k`m\ Zfekifc le[\i k_\ [lXc Zf^e`k`m\ Zfekifc
df[\c, P_\ df[\c gfj`kj knf [`jk`eZk df[\j f] `e_`Y`kfip Zfekifc8 i\XZk`m\ Zfekifc* n_`Z_
`emfcm\j jlggi\jj`e^ fi fm\ii`[`e^ Xe XlkfdXk`Z i\jgfej\ n_\e `ek\i]\i\eZ\ `j
[\k\Zk\[* Xe[ gifXZk`m\ Zfekifc* n_`Z_ `emfcm\j `dgc\d\ek`e^ gi\gXiXkfip jkiXk\^`\j kf
dXeX^\ gfk\ek`Xc `ek\i]\i\eZ\ YXj\[ fe gi`fi `e]fidXk`fe, Ee ZfekiXjk kf kpg`ZXccp
[\m\cfg`e^ Z_`c[i\e* Z_`c[i\e n`k_ =@D@ j_fn\[ [`jilgk\[ e\liXc Zf[`e^ [li`e^ Yfk_
gifXZk`m\ Xe[ i\XZk`m\ Zfekifc* Z_XiXZk\i`q\[ Yp `eZi\Xj\[ k\dgfiXc mXi`XY`c`kp Xe[
[`d`e`j_\[ jgXk`Xc jkXY`c`kp `e e\liXc i\jgfej\j `e jXc`\eZ\ Xe[ ]ifekXc+gXi`\kXc e\knfib
i\^`fej, P_`j mXi`XY`c`kp Zfii\cXk\[ n`k_ ]clZklXk`e^ kXjb g\i]fidXeZ\ Xe[ =@D@
jpdgkfdj, =[[`k`feXccp* Z_`c[i\e n`k_ =@D@ \o_`Y`k\[ dfi\ _\k\if^\e\flj e\liXc
i\jgfej\ gXkk\iej XZifjj `e[`m`[lXcj ZfdgXi\[ kf P@ Z_`c[i\e, Kli ]`e[`e^j le[\ijZfi\
k_\ j`^e`]`ZXeZ\ f] df[\c`e^ j`e^c\+ki`Xc mXi`XY`c`kp Xe[ i\gi\j\ekXk`feXc j`d`cXi`kp `e
le[\ijkXe[`e^ [`jk`eZk Zfdgfe\ekj f] Zf^e`k`m\ Zfekifc [\]`Z`kj `e =@D@* f]]\i`e^ e\n
g\ijg\Zk`m\j fe e\lifZf^e`k`m\ [pj]leZk`fe `e gjpZ_`Xki`Z [`jfi[\ij,z

Introduction:
2. 5. Line 83-85 and Line 115-117. Reference(s) should be provided for this statement,
i.e., for the “few studies”.

N\jgfej\8 P_Xebj ]fi iX`j`e^ k_`j gf`ek flk, P_fl^_ k_\i\ Xi\ ]\n jkl[`\j \oXd`e`e^
k\dgfiXc mXi`XY`c`kp [li`e^ i\jk`e^ jkXk\ `e Z_`c[i\e n`k_ =@D@* ef gi\m`flj jkl[`\j _Xm\
\oXd`e\[ k\dgfiXc Xe[ jgXk`Xc mXi`XY`c`kp `e e\liXc Zf[`e^ [li`e^ `e_`Y`kfip Zfekifc,
P_\i\]fi\* n\ _Xm\ i\m`j\[ k_\ k\ok Xj Y\cfn8

{Dfn\m\i* ef gi\m`flj jkl[`\j _Xm\ \oXd`e\[ k_\ k\dgfiXc mXi`XY`c`kp `e e\liXc Zf[`e^
Xe[ k_\ jgXk`Xc jkXY`c`kp f] e\liXc i\gi\j\ekXk`fej `e Z_`c[i\e n`k_ =@D@* n_`Z_ c`d`kj fli
le[\ijkXe[`e^ f] _fn =@D@ `dgXZkj k_\ YiX`e&j XY`c`kp kf Zfej`jk\ekcp \e^X^\ `e
i\XZk`m\ Zfekifc,|



2.6. Line 116. The functional role of the frontoparietal network (FPN) and the salience
network (SN) in cognitive control has been examined by Wu et al., (2020) by conducting
an activation‐likelihood‐estimation‐based large‐scale meta‐analysis, with the fMRI
studies using stop-signal task included.
Wu et al, (2020). The functional anatomy of cognitive control: A domain‐general brain
network for uncertainty processing. DOI: 10.1002/cne.24804

N\jgfej\8 P_Xeb pfl ]fi _`^_c`^_k`e^ k_`j i\c\mXek jkl[p, S\ _Xm\ efn `eZcl[\[ k_\
i\]\i\eZ\,

Methods:
2. 7. The participant sample reporting raises several concerns. Of 107 recruited
children, only 93 (53 ADHD + 40 TD) are accounted for initially. The final sample of 26
ADHD and 53 TD indicates substantial exclusions, particularly in the ADHD group. A
clear, detailed report of exclusions is crucial, specifying the number excluded for each
reason in each group. The high exclusion rate in the ADHD group raises concerns about
potential bias. Does excluding behavioral outliers inadvertently remove participants with
more severe ADHD symptoms? This could significantly impact the study's
representativeness and generalizability. Additionally, the rationale for excluding
participants with stop accuracy higher than 75% is unclear and needs justification. This
criterion might potentially remove high-performing ADHD participants, further skewing
the sample.

N\jgfej\8 =j n\ i\gc`\[ kf k_\ fk_\i i\m`\n\i* gXik`Z`gXekj n\i\ \oZcl[\[ ]ifd fli
]fidXc XeXcpj`j `] k_\p [`[ efk d\\k jg\Z`]`Z Y\_Xm`fiXc Zi`k\i`X8 Cf XZZliXZp Y\cfn 53$*
fi Okfg XZZliXZp Y\cfn 03$ fi XYfm\ 53$, P_\j\ \oZclj`fej Xi\ ^ifle[\[ `e k_\ NXZ\
df[\c* n_`Z_ gfj`kj `e[\g\e[\ek #Cf# Xe[ #Okfg# gifZ\jj\j Zfdg\k`e^ X^X`ejk \XZ_
fk_\i, P_\ kXjb \dgcfp\[ Xe X[Xgk`m\ gifZ\[li\* d\Xe`e^ k_Xk `] gXik`Z`gXekj
jlZZ\jj]lccp 'fi ]X`c kf( n`k__fc[ k_\`i i\jgfej\ `e fe\ Okfg ki`Xc* k_\ e\ok Okfg ki`Xc
Y\Zfd\j dfi\ Z_Xcc\e^`e^ 'fi \Xj`\i(* `[\Xccp c\X[`e^ gXik`Z`gXekj kf XZ_`\m\ Okfg
XZZliXZp Xifle[ 3.$, LXik`Z`gXekj n`k_ Okfg XZZliXZp XYfm\ 53$ Xi\ efk _`^_+
g\i]fid`e^ fe\j Ylk [`[ efk ]fccfn `ejkilZk`fej Xe[ lj\[ X nX`k`e^ jkiXk\^p, P_\j\
Zi`k\i`X Xi\ n`[\cp lj\[ `e jkfg j`^eXc gXiX[`^dj Xe[ Xi\ jkXe[Xi[ giXZk`Z\ `e k_\ ]`\c[
'?fe^[fe \k Xc,* 0./09 R\iYil^^\e \k Xc,* 0./79 S_`k\ \k Xc,* 0./2(,

2.8. The sample size of 26 ADHD and 35 TD children raises concerns about statistical
power. While acceptable for fMRI studies, it's relatively small and could limit the
robustness and generalizability of findings. It's unclear whether a priori power analysis
was conducted to determine the ideal sample size for detecting the expected effects.

N\jgfej\8 S\ Xggi\Z`Xk\ k_\ i\m`\n\i|j ZfeZ\ie i\^Xi[`e^ k_\ jXdgc\ j`q\, O`eZ\ ef
gi\m`flj jkl[`\j _Xm\ jg\Z`]`ZXccp \oXd`e\[ k_\ k\dgfiXc Xe[ jgXk`Xc mXi`XY`c`kp f] e\liXc
XZk`m`kp gXkk\iej [li`e^ `e_`Y`kfip Zfekifc `e Z_`c[i\e n`k_ Xe[ n`k_flk =@D@* n\
Zfe[lZk\[ gfn\i XeXcpj`j YXj\[ fe [XkX ]ifd fli gi`fi jkl[p '?X` \k Xc,* 0.0/*
Ifc\ZlcXi LjpZ_`Xkip(, P_\ gfn\i XeXcpj`j `e[`ZXk\[ k_Xk X kfkXc f] 4. gXik`Z`gXekj '07
=@D@* 1/ P@( `j jl]]`Z`\ek ]fi 6.$ gfn\i Xk Xe Xcg_X f] .,.3, @\kX`cj f] gfn\i XeXcpj`j



`j `eZcl[\[ `e k_\ Olggc\d\ekXip IXk\i`Xc i\jlckj, P_\ jXdgc\ j`q\ Xcjf Xc`^ej n`k_ ]INE
i\j\XiZ_ jkXe[Xi[j Xe[ i\]c\Zkj k_\ giXZk`ZXc c`d`kXk`fej f] i\Zil`k`e^ ]ifd k_`j jg\Z`]`Z
gfglcXk`fe,

2.9. Clear details about the CSST paradigm, particularly the trial timeline, need to be
reported. This is crucial for single trial extraction accuracy and potential signal
contamination between trials. Providing estimated hemodynamic response curves for
each condition could help address this concern (see “Wu, T., Wang, X., Wu, Q., Spagna,
A., Yang, J., Yuan, C., Wu, Y., Gao, Z., Hof, P. R., & Fan, J. (2019). Anterior insular
cortex is a bottleneck of cognitive control. NeuroImage, 195, 490–504” as an example).
Additionally, reporting the number of trials included in the final analysis for each
condition is necessary.

N\jgfej\j8 S\ Xgfcf^`q\ ]fi k_\ cXZb f] ZcXi`kp i\^Xi[`e^ k_\ ?OOP gXiX[`^d `e fli
`e`k`Xc jlYd`jj`fe, S\ _Xm\ i\m`j\[ k_\ \og\i`d\ek ]`^li\ Xe[ X[[\[ dfi\ [\kX`cj kf k_\
I\k_f[j j\Zk`fe, =[[`k`feXccp* n\ _Xm\ `eZcl[\[ PXYc\ O7* n_`Z_ i\gfikj k_\ Xm\iX^\
eldY\i f] ki`Xcj-gX`ij g\i Zfe[`k`fe Xe[ ^iflg `eZcl[\[ `e k_\ ]`eXc ]INE XeXcpj\j,

S\ le[\ijkXe[ k_\ i\m`\n\i|j ZfeZ\ie XYflk gfk\ek`Xc j`^eXc ZfekXd`eXk`fe Y\kn\\e
ki`Xcj, Dfn\m\i* j`e^c\+ki`Xc df[\c _Xj Y\\e n`[\cp lj\[ ]fi fm\i X [\ZX[\ ]fi jkl[p`e^
g\iZ\gk`fe* d\dfip* nfib`e^ d\dfip* Xe[ [\Z`j`fe+dXb`e^ '=Y[lciX_dXe % D\ejfe*
0./49 >\`e \k Xc,* 0.0.9 B\e^ \k Xc,* 0.0/9 Ild]fi[ \k Xc,* 0./29 V\`k_XdfmX \k Xc,*
0./59 V_\e^ \k Xc,* 0.0/9 V_\e^ \k Xc,* 0./69 V_fl \k Xc,* 0.00(, =dfe^ dXep j`e^c\+
ki`Xc \jk`dXk`fe XggifXZ_\j* k_\ H\Xjk OhlXi\j + O`e^c\ 'HOO( d\k_f[* n_`Z_ n\ lj\[ `e
k_`j jkl[p* _Xj Y\Zfd\ X jkXe[Xi[ XggifXZ_ ]fi X[[i\jj`e^ ki`Xc+kf+ki`Xc ZfekXd`eXk`fe
ZXlj\[ Yp k\dgfiXc XlkfZfii\cXk`fe `e ]Xjk+\m\ek [\j`^e 'Ild]fi[ \k Xc,* 0./29 Ild]fi[
\k Xc,* 0./09 Li`eZ\ \k Xc,* 0.00(, O`eZ\ `kj `ekif[lZk`fe* k_\ HOO d\k_f[ _Xj Y\\e
i\]`e\[, Ke\ b\p `dgifm\d\ek `j df[\c`e^ k_\ kXi^\k\[ j`e^c\ ki`Xc j\gXiXk\cp ]ifd Xcc
fk_\i ki`Xcj* n_`Z_ Xi\ ZXk\^fi`q\[ `ekf j\gXiXk\ ARj 'V\`k_XdfmX \k Xc,* 0./5(, Aog\ikj
`e k_\ ]`\c[ jl^^\jk k_Xk Xe Xm\iX^\ ki`Xc [liXk`fe f] Xggifo`dXk\cp 1 j\Zfe[j 'jk`dlclj
[liXk`fe ) `ek\i+ki`Xc `ek\imXc( ZXe p`\c[ i\XjfeXYc\ i\jlckj 'j\\ CHI O`e^c\
@fZld\ekXk`fe8 _kkgj8--^cdj`e^c\,i\X[k_\[fZj,`f-\e-cXk\jk-n`b`,_kdc(, Kli jkl[p efk fecp
X[fgk\[ k_`j lg[Xk\[ HOO XggifXZ_ Xe[ Xe fgk`d`q\[ jkfg j`^eXc \og\i`d\ek n`k_ Xe
Xm\iX^\ ki`Xc [liXk`fe f] 1,74 j\Zfe[j Ylk Xcjf Y\e\]`k\[ ]ifd k_\ lj\ f] Xe lckiX+]Xjk
]INE j\hl\eZ\ n`k_ X PN f] .,27 j\Zfe[j* dXb`e^ fli XggifXZ_ \m\e dfi\ ifYljk
ZfdgXi\[ kf gi\m`flj jkl[`\j, S\ _Xm\ gifm`[\[ k_\ eldY\i f] ki`Xcj `eZcl[\[ `e k_\
XeXcpj`j `e \XZ_ Zfe[`k`fe `e k_\ lg[Xk\[ Olggc\d\ekXip IXk\i`Xc Table S9,

Table S9. =m\iX^\[ eldY\i f] ki`Xcj-gX`ij `eZcl[\[ `e ]INE XeXcpj`j Yp Zfe[`k`fe Xe[
^iflg



TD ADHD

QeZ\ikX`e
Cf

?\ikX`e
Cf

OlZZOkfg Okfg QeZ\ikX`e
Cf

?\ikX`e
Cf

OlZZOkfg Okfg

Trial
Number

37,5/2 36,0 /4,264 1/,3/2 34,201 34,/70 /4,163 07,624

Pair
Number

671,/21 627,2 46,35/ 026,035 6..,124 571,470 45,470 001,163

OlZZOkfg8 OlZZ\jj]lc jkfg ki`Xcj,

S\ _fg\ k_`j X[[i\jj\j k_\ i\m`\n\i|j ZfeZ\iej* Xe[ n\ i\dX`e fg\e kf Zfe[lZk`e^
X[[`k`feXc XeXcpj\j `] [\\d\[ e\Z\jjXip,

2.10. Details of GLM onset extraction needs to be clarified. With 2-3 stimuli events per
trial (cue, green arrow, red arrow), it's unclear which event the trial onset is locked to. Is
modeling these multi-event trials with a single stick function appropriate? Additionally,
the treatment of go trials without responses in GLM construction needs explanation. In
addition, Line 831-834. For the (3) Uncertain Go trials, (4) Certain Go trials, and (5) US
trials, they all involve a motor response in common. Can you justify that there is no need
to model (extract out) the motor response related activation?

N\jgfej\8 Pi`Xc fej\k nXj cfZb\[ kf k_\ ^i\\e Xiifn* n_`Z_ i\gi\j\ekj k_\ Cf jk`dlclj,
Cf ki`Xcj n`k_flk i\jgfej\j n\i\ `eZcl[\[ Xj el`jXeZ\ i\^i\jjfij `e k_\ CHI, Ek `j
`dgfikXek kf ZcXi`]p k_Xk fli \og\i`d\ek [\j`^e* k_\ ?OOP j_flc[ efk Y\ ki\Xk\[ c`b\ X
kpg`ZXc dlck`+Zfdgfe\ek gXiX[`^d* jlZ_ Xj m`jlXc j_fik+k\id d\dfip kXjbj k_Xk _Xm\
[`jk`eZk \eZf[`e^* dX`ek\eXeZ\* gifY\* Xe[ i\jgfej\ g_Xj\j, Ee k_\ ?OOP* \m\ekj 'Zl\*
Cf jk`dlclj* Okfg j`^eXc( Xi\ k\dgfiXccp X[aXZ\ek Xe[ Yi`\] `e [liXk`fe* n`k_ k_\ Zl\
g_Xj\ _Xm`e^ X ]`o\[ [liXk`fe f] 1.. dj,

C`m\e k_\ k\dgfiXc gifo`d`kp Y\kn\\e \m\ekj* k_\i\ `j X j`^e`]`ZXek [\^i\\ f]
Zfcc`e\Xi`kp, =kk\dgk`e^ kf df[\c k_\ Zl\ Xe[ i\[ Xiifn Xcfe^j`[\ k_\ Cf \m\ek nflc[
`ekif[lZ\ Zfcc`e\Xi`kp `jjl\j* Zfdgc`ZXk`e^ k_\ df[\c, P_\i\]fi\* n\ Z_fj\ kf df[\c k_\
Cf jk`dlclj fej\k n`k_ X j`e^c\ jk`Zb ]leZk`fe* n_`Z_ `j X jkXe[Xi[ XggifXZ_ lj\[ `e
jkfg+j`^eXc kXjb 'BXlk_+>t_c\i \k Xc,* 0./09 LX[dXcX % L\jjfX* 0./.9 O\YXjk`Xe \k Xc,*
0./19 O\YXjk`Xe \k Xc,* 0./59 Od`kk\eXXi \k Xc,* 0./1(,

Bfi i\XZk`m\ Zfekifc* X b\p ZfekiXjk `emfcm\j ZfdgXi`e^ OlZZOkfg Xe[ QeZ\ikX`e Cf
ki`Xcj, If[\c`e^ dfkfi i\jgfej\j j\gXiXk\cp nflc[ Zfdgc`ZXk\ k_`j ZfdgXi`jfe Y\ZXlj\
ef dfkfi i\jgfej\ fZZlij `e OlZZOkfg ki`Xcj* Xe[ k_\ [`]]\i\eZ\j `e jk`dlc` '`,\,* k_\
#Okfg# Xe[ #Cf# Xiifnj( Zflc[ `ekif[lZ\ Zfe]fle[`e^ ]XZkfij, S_`c\ Yfk_ QeZ\ikX`e Cf
Xe[ ?\ikX`e Cf ki`Xcj `emfcm\ dfkfi i\jgfej\j* gifXZk`m\ Zfekifc d\Z_Xe`jdj Xi\
\e^X^\[ Y\]fi\ dfkfi \o\Zlk`fe, P_lj* j\gXiXk`e^ dfkfi i\jgfej\+i\cXk\[ XZk`mXk`fe
nflc[ efk X]]\Zk fli XY`c`kp kf `[\ek`]p k_\ e\liXc d\Z_Xe`jdj f] gifXZk`m\ Zfekifc,

Ee ZfeZclj`fe* n\ Y\c`\m\ k_Xk k_\ df[\c`e^ XggifXZ_ n\ X[fgk\[ efk fecp Xc`^ej n`k_
jkXe[Xi[ giXZk`Z\j `e k_\ ]`\c[ ]fi `[\ek`]p`e^ e\liXc jlYjkiXk\j f] gifXZk`m\ Xe[ i\XZk`m\



Zfekifc* Ylk Xcjf `dgifm\j j`e^c\+ki`Xc \jk`dXk`fe Yp X[[i\jj`e^ gfk\ek`Xc Zfcc`e\Xi`kp
`jjl\j,

2.11. The study includes numerous univariate ROI analyses, raising concerns about
multiple comparisons. It's crucial to report whether any correction for multiple
comparisons was applied to these analyses.

N\jgfej\8 S\ Xgfcf^p ]fi efk dXb`e^ k_`j Zc\Xi, B@N Zfii\Zk`fe nXj Xggc`\[ ]fi \m\ip
NKE+YXj\[ XeXcpj`j* Xe[ n\ _Xm\ ZcX`d\[ k_`j `e fli i\m`j\[ dXeljZi`gk,

2.12. It's unclear whether the group-level whole-brain analyses controlled for important
covariates such as gender and age. This information is crucial for understanding the
robustness of the findings. Additionally, the study doesn't specify whether ADHD
comorbidities were considered or if analyses were conducted for different ADHD
subtypes. Given the heterogeneity of ADHD, these factors could significantly impact the
results and their interpretation.
N\jgfej\8 S\ Xggi\Z`Xk\ k_\ i\m`\n\i|j ZfejkilZk`m\ jl^^\jk`fe, Pf \e_XeZ\ k_\
ifYljke\jj f] fli ]`e[`e^j* n\ Zfe[lZk\[ X[[`k`feXc Zfekifc XeXcpj\j kf XZZflek ]fi k_\
gfk\ek`Xc `e]cl\eZ\j f] X^\* ^\e[\i* Xe[ _\X[ dfk`fe, Og\Z`]`ZXccp* n\ g\i]fid\[ X
j\i`\j f] c`e\Xi i\^i\jj`fe XeXcpj\j n_\i\ k_\ e\liXc d\Xjli\j j\im\[ Xj [\g\e[\ek
mXi`XYc\j* k_\ ^iflg nXj ki\Xk\[ Xj k_\ `e[\g\e[\ek mXi`XYc\* Xe[ X^\* ^\e[\i* Xe[
_\X[ dfk`fe n\i\ `eZcl[\[ Xj ZfmXi`Xk\j f] ef `ek\i\jk, =[[`k`feXccp* n\ lk`c`q\[ ?ffb&j
[`jkXeZ\ kf Xjj\jj Xe[ d`k`^Xk\ k_\ `e]cl\eZ\ f] gfk\ek`Xc flkc`\ij, EdgfikXekcp* k_\j\
XeXcpj\j p`\c[\[ i\jlckj k_Xk i\gc`ZXk\[ fli fi`^`eXc ]`e[`e^j, Lc\Xj\ j\\ k_\ i\jlckj `e
Olggc\d\ekXip IXk\i`Xcj i\jlckj Xe[ Table S5-S8, Qe]fikleXk\cp* fli jXdgc\ j`q\
gi\m\ek lj ]ifd `em\jk`^Xk`fe f] ZfdfiY`[`kp Xe[ jlYkpg\j, Blkli\ jkl[`\j Xi\ e\\[\[ kf
X[[i\jj k_fj\ `dgfikXek hl\jk`fej,
yRobustness with respect to age, gender, and head motion

Pf Xjj\jj k_\ ifYljke\jj f] fli ]`e[`e^j X^X`ejk gfk\ek`Xc Zfe]fle[`e^ ]XZkfij* `eZcl[`e^
X^\* ^\e[\i* Xe[ _\X[ dfk`fe* n\ Zfe[lZk\[ X[[`k`feXc NKE+YXj\[ XeXcpj\j ]fi
Y\kn\\e+^iflg ZfdgXi`jfej n_`c\ Zfekifcc`e^ ]fi k_\j\ mXi`XYc\j, S\ j\c\Zk\[ NKEj
`dgc`ZXk\[ `e Zf^e`k`m\ Zfekifc ]ifd jXc`\eZ\ 'OJ(* \eZfdgXjj`e^ k_\ i`^_k Xek\i`fi
`ejlcX 'i=E( Xe[ gi\jlggc\d\ekXip dfkfi Zfik\o 'gi\OI=(* Xe[ ]ifekXc+gXi`\kXc i\^`fej
'BLJ(* \eZfdgXjj`e^ i`^_k [fijXc cXk\iXc gi\]ifekXc Zfik\o 'i[cLB?(* Xe[ i`^_k gfjk\i`fi
gXi`\kXc Zfik\o 'iLL?( 'j\\ I\k_f[j Xe[ B`^li\ /_(,

Increased temporal variability of trial-evoked brain responses in children with
ADHD

Ee ZfdgXi`jfe kf P@ Z_`c[i\e* Z_`c[i\e n`k_ =@D@ \o_`Y`k\[ j`^e`]`ZXekcp _`^_\i jkXe[Xi[
[\m`Xk`fe `e k_\ gi\OI=* i@HLB?* Xe[ iLL? [li`e^ QeZ\ikX`e Xe[ ?\ikX`e Cf ki`Xcj* `e
Xcc ]fli NKEj [li`e^ Okfg ki`Xcj X]k\i XZZflek`e^ ]fi X^\* ^\e[\i* Xe[ _\X[ dfk`fe 'Xcc
gj:.,..0* B@N Zfii\Zk\[(, ?_`c[i\e fecp j_fn\[ cfn\i jkXe[Xi[ [\m`Xk`fe `e k_\ i=E
[li`e^ QeZ\ikX`e Xe[ ?\ikX`e Cf ki`Xcj 'gj : .,../* B@N Zfii\Zk\[(* j\\ Table S5,
Ifi\fm\i* Z_`c[i\e n`k_ =@D@ _X[ j`^e`]`ZXekcp _`^_\i blikfj`j k_Xe P@ Z_`c[i\e `e k_\



i=E [li`e^ QeZ\ikX`e Cf ki`Xcj* Xe[ k_\ iLL? [li`e^ ?\ikX`e Cf ki`Xcj 'Xcc gj:.,..4* B@N
Zfii\Zk\[( X]k\i Zfekifcc`e^ ]fi X^\* ^\e[\i* Xe[ _\X[ dfk`fe, B@N Zfii\Zk`fe nXj
Xggc`\[ kf ]fli NKEj* j\\ Table S6,

Weaker spatial stability of trial-evoked brain responses in children with ADHD

Ee ZfdgXi`jfe kf P@ Z_`c[i\e* Z_`c[i\e n`k_ =@D@ \o_`Y`k\[ j`^e`]`ZXek cfn\i jgXk`Xc
jkXY`c`kp `e k_\ gi\OI= Xe[ iLL? XZifjj Xcc k_i\\ ki`Xc kpg\j 'gj : .,.3* B@N Zfii\Zk\[(
X]k\i Zfekifcc`e^ k_\ \]]\Zk f] X^\* ^\e[\i* Xe[ _\X[ dfk`fe* j\\ Table S7,

Weakened association between proactive control system and behavioral
regulation in ADHD

Ee ZfdgXi`jfe kf P@ Z_`c[i\e* Z_`c[i\e n`k_ =@D@ \o_`Y`k\[ X j`^e`]`ZXekcp n\Xb\i
XjjfZ`Xk`fe Y\kn\\e k_\ `e_`Y`kfip Zfekifc gXkk\ie 'E?L( Xe[ i\XZk`fe k`d\ `e k_\
gi\OI=* i=E* Xe[ i@HLB? [li`e^ QeZ\ikX`e Cf ki`Xcj X]k\i XZZflek`e^ ]fi X^\* ^\e[\i*
Xe[ _\X[ dfk`fe 'gj w .,./3* B@N Zfii\Zk\[(, P_`j n\Xb\i XjjfZ`Xk`fe nXj Xcjf
fYj\im\[ `e k_\ gi\OI= n_\e Yfk_ QeZ\ikX`e Xe[ ?\ikX`e Cf ki`Xcj n\i\ ZfdY`e\[ 'g ;
.,..2* B@N Zfii\Zk\[(* X]k\i Zfekifcc`e^ ]fi X^\* ^\e[\i* Xe[ _\X[ dfk`fe* j\\ Table
S8,

Table S5. EeZi\Xj\[ k\dgfiXc mXi`XY`c`kp 'jkXe[Xi[ [\m`Xk`fe( f] ki`Xc+\mfb\[ YiX`e
i\jgfej\j `e Z_`c[i\e n`k_ =@D@ 'B@N Zfii\Zk\[(,

Brain measures Conditions Slope p-value

Uncertain Go

gi\OI= .,026 g : .,../

i=E +.,17. g : .,../

i[cLB? .,4./ g ; .,../

iLL? .,151 g : .,../

Certain Go

gi\OI= .,0/2 g : .,../

i=E +.,160 g : .,../

i[cLB? .,357 g : .,../

iLL? .,212 g : .,../

Stop

gi\OI= .,/.2 g : .,../

i=E .,/0/ g : .,../

i[cLB? .,/05 g : .,../

iLL? .,.64 g : .,..0

Table S6. EeZi\Xj\[ k\dgfiXc mXi`XY`c`kp 'blikfj`j( f] ki`Xc+\mfb\[ YiX`e i\jgfej\j `e
Z_`c[i\e n`k_ =@D@ 'B@N Zfii\Zk\[(,

Brain measures Conditions Slope p-value

gi\OI= .,0/. .,223



Uncertain Go
i=E .,2.6 .,.04

i[cLB? .,/.2 .,223

iLL? .,/66 .,223

Certain Go

gi\OI= .,.55 .,2.0

i=E .,/6. .,2.0

i[cLB? .,.55 .,2.0

iLL? .,1/6 .,./3

Stop

gi\OI= .,.5. .,5.6

i=E .,/12 .,5.6

i[cLB? .,021 .,336

iLL? .,/2/ .,152

Table S7. S\Xb\e\[ jgXk`Xc jkXY`c`kp f] ki`Xc+\mfb\[ YiX`e i\jgfej\j `e Z_`c[i\e n`k_
=@D@ 'B@N Zfii\Zk\[(,

Brain measures Conditions Slope p-value

Uncertain Go

gi\OI= +.,.12 .,..2

i=E +.,.03 .,//7

i[cLB? +.,.10 .,//7

iLL? +.,.06 .,.//

Certain Go

gi\OI= +.,.// .,.17

i=E .,..6 .,473

i[cLB? +.,.10 .,/.6

iLL? +.,.16 .,./.

Stop

gi\OI= +.,.02 .,.01

i=E +.,..3 .,.4/

i[cLB? +.,.23 .,117

iLL? +.,.4/ .,.01

Table S8. S\Xb\e\[ XjjfZ`Xk`fe Y\kn\\e gifXZk`m\ Zfekifc jpjk\d Xe[ Y\_Xm`fiXc
i\^lcXk`fe `e =@D@ 'B@N Zfii\Zk\[(,

Brain measures Conditions Slope p-value

Uncertain Go

gi\OI= +.,.47 .,..7

i=E +.,.20 .,./3

i[cLB? .,.05 .,..2

iLL? +.,.31 .,/12

Certain Go

gi\OI= +.,./2 .,/0/

i=E +.,.44 .,/0/

i[cLB? +.,.2. .,/0/



iLL? +.,.01 .,6/6

Uncertain + Certain
Go

gi\OI= +.,.3. .,..2

i=E +.,.26 .,.32

i[cLB? .,..6 .,.32

iLL? +.,.07 .,/62

Results:
2.13. The presentation of results could be optimized for clarity and comprehension. For
Figures 2a&b, the group difference in STD (ADHD > TD) is very different from the
hypothesized regions/networks. It's challenging to discern whether activations fall within
ROIs. Overlaying ROI contours on whole-brain activation results would be beneficial.
The inconsistency in brain surface inflation between Figure 1h (ROI presentation) and
activation results hinders comparison. In addition, lists of activation foci/clusters are
missing, which would aid in precise interpretation. In addition, can you also make the
plot of TD > ADHD to see the regions with more temporal variability in the TD group?

N\jgfej\8 S\ _Xm\ ^\e\iXk\[ X e\n NKE ]`^li\, =[[`k`feXccp* n\ _Xm\ `eZcl[\[ kXYc\j
f] XZk`mXk`fe ]fZ` Xe[ Zcljk\ij `e k_\ Olggc\d\ekXip IXk\i`Xcj Table S12-S25 kf ]XZ`c`kXk\
gi\Z`j\ `ek\igi\kXk`fe,

N\^Xi[`e^ k_\ ZfdgXi`jfe Y\kn\\e k_\ P@ Xe[ =@D@ ^iflgj* fli XeXcpj\j [`[ efk
i\m\Xc Xep Zcljk\ij j_fn`e^ ^i\Xk\i k\dgfiXc mXi`XY`c`kp `e k_\ P@ Z_`c[i\e ZfdgXi\[ kf
k_\ =@D@ Z_`c[i\e,

2.14. Several figures require improvements: Figure 4a lacks a color bar; Figure 4c
wasn't mentioned in the main text; Figure 1 panels were referenced inconsistently, with
some mentioned even after Figure 3; Figure 1g is confusing, as both TD and ADHD
example subjects are labeled "s1". Line 346. Should it be Figure 1f? Line 431. Figure 1g
instead of 1f? Line 455-457. The scatter plot (Figure 6) does not indicate a correlation
of .436. It is misleading since you have a regression model with other variables included
as covariates. Omit this figure?

N\jgfej\8 P_Xeb pfl ]fi pfli ]\\[YXZb, S\ _Xm\ df[`]`\[ k_\ ]`^li\j YXj\[ fe k_\
jl^^\jk`fej,

Ee B`^li\ 4* k_\ Zfii\cXk`fe Zf\]]`Z`\ek nXj YXj\[ fe X gXik`Xc Zfii\cXk`fe Y\kn\\e k_\
=@D@+c`b\ e\liXc gXkk\ie Xe[ Zc`e`ZXc jpdgkfdj* n`k_ Zfe]fle[`e^ ]XZkfij XZZflek\[
]fi, P_\ i\j`[lXcj i\gi\j\ek\[ k_\ flkglk f] e\liXc Xe[ Zc`e`ZXc d\Xjli\j X]k\i
i\^i\jj`e^ flk k_\j\ Zfe]fle[`e^ ]XZkfij, S\ _Xm\ efn lg[Xk\[ k_\ ]`^li\ ZXgk`fe ]fi
ZcXi`kp, Lc\Xj\ j\\ k_\ lg[Xk\[ ]`^li\ Xe[ ZXgk`fe Y\cfn,8

yHXjk* n\ Zfe[lZk\[ NKE+YXj\[ XeXcpj`j kf `em\jk`^Xk\ n_\k_\i j`d`cXi`kp kf k_\
Xm\iX^\[ jgXk`Xc gXkk\iej f] k_\ =@D@ ^iflg [li`e^ gifXZk`m\ Xe[ i\XZk`m\ Zfekifc `j
XjjfZ`Xk\[ n`k_ `e[`m`[lXc [`]]\i\eZ\j `e Zfi\ jpdgkfdj f] =@D@, S\ ]fle[ X
j`^e`]`ZXek gfj`k`m\ Zfii\cXk`fe Y\kn\\e k_\ gXkk\ie j`d`cXi`kp kf =@D@ ^iflg Xm\iX^\[



jgXk`Xc gXkk\ie [li`e^ gifXZk`m\ Zfekifc `e i=E Xe[ `eXkk\ek`fe jZfi\ 'i ; .,132* g ; .,.15*
B@N Zfii\Zk\[* Figure 6(, =e[ k_`j \]]\Zk i\d`e\[ j`^e`]`ZXek X]k\i XZZflek`e^ ]fi X^\*
^\e[\i* EM* Xe[ _\X[ dfk`fe 'igXik`Xc;.,133* g;.,..7(, Kli i\jlckj `e[`ZXk\[ k_Xk X dfi\
=@D@+c`b\ e\liXc XZk`m`kp gXkk\ie [li`e^ gifXZk`m\ Zfekifc nXj XjjfZ`Xk\[ n`k_ dfi\
j\m\i\ Zc`e`ZXc jpdgkfdj,z

Lc\Xj\ j\\ Y\cfn ]fi lg[Xk\[ ]`^li\j8





Figure 6. Neural variability of the rAI predicts ADHD symptom severity. P_\
i\j`[lXc`q\[ =@D@+c`b\ XZk`mXk`fe gXkk\ie `e k_\ i`^_k Xek\i`fi `ejlcX 'i=E( \o_`Y`k\[ X
j`^e`]`ZXek Zfii\cXk`fe n`k_ k_\ i\j`[lXc`q\[ `eXkk\ek`fe jZfi\j X]k\i XZZflek`e^ ]fi X^\*
^\e[\i* EM* Xe[ _\X[ dfk`fe 'i;.,133* g;.,..7(,

2.15. Line 303-304. This sentence is not clear: i.e., the “ADHD recruit highly variable
distributed brain regions.” Do you imply the regions shown in Figure 3’s top panel? For
Figure 3, three words of “weaker”, “weak”, and “weakened” are used. Do they express
different meanings?

N\jgfej\8 S\ _Xm\ lg[Xk\[ k_\ nfi[`e^ XZZfi[`e^cp, Lc\Xj\ j\\ Y\cfn8



Figure 3. Weaker spatial stability of trial-evoked neural responses in children with 
ADHD. a. Typically developing (TD) children showed greater spatial stability than 
children with ADHD in salience and frontoparietal networks during Uncertain Go, 
Certain Go and SuccStop trials. b. Highly stable recruitment of salience and 
frontoparietal networks during proactive and reactive control was found in TD children 
(p<0.05, corrected) but not in children with ADHD. 

2.16. Line 312-314. The operationally defined contrasts for proactive control (Uncertain
vs. Certain Go trials) and reactive control (Successful Stop vs. Uncertain Go trials) need



to be justified/explained here. The two conditions for the contrast of reactive control are
different in terms of motor response. Also, they involve a common condition, the
uncertain go trials. Therefore, the two contrasts/measures are not totally independent.

N\jgfej\8 S\ XZbefnc\[^\ k_Xk k_\ Zfe[`k`fej ]fi k_\ ZfekiXjkj lj\[ kf [\]`e\
i\XZk`m\ Zfekifc Xi\ [`]]\i\ek `e k\idj f] dfkfi i\jgfej\* n_`Z_ `j `e[\\[ e\Z\jjXip ]fi
jkl[p`e^ i\XZk`m\ Zfekifc, Og\Z`]`ZXccp* jlZZ\jj]lc `e_`Y`k`fe i\hl`i\j ef dfkfi i\jgfej\*
n_`Z_ [`]]\i\ek`Xk\j `k ]ifd k_\ QeZ\ikX`e Cf ki`Xcj, P_`j XggifXZ_ Xc`^ej n`k_ jkXe[Xi[
giXZk`Z\j `e k_\ ]`\c[ f] `e_`Y`kfip Zfekifc i\j\XiZ_, Li\m`flj jkl[`\j _Xm\ lj\[ j`d`cXi
ZfekiXjkj kf \oXd`e\ gifXZk`m\ Xe[ i\XZk`m\ Zfekifc gifZ\jj\j 'Dl \k Xc,* 0./49 I\jj\c
\k Xc,* 0./79 mXe >\cc\ \k Xc,* 0./29 mXe Nff`a \k Xc,* 0./2(

2.17. Line 318-320. This sentence may not be accurate: “whereas children with ADHD
showed significant spatial stability in less distributed brain regions, including visual
areas and right PPC …”. In addition, the results/inferences of Figure 3b for the ADHD
and TD groups are not supported by the testing of group difference. Therefore, it should
be cautious in make such inferences/conclusions solely based on visual inspection.

N\jgfej\8 P_`j gXik`ZlcXi j\ek\eZ\ i\]\ij kf B`^li\ 1Y,
Bfccfn`e^ k_\ i\m`\n\i|j jl^^\jk`fe* n\ _Xm\ i\m`j\[ k_\ jkXk\d\ek Xj k_\ ]fccfn`e^8
yBlik_\i NKE XeXcpj\j i\m\Xc\[ k_Xk P@ Z_`c[i\e j_fn\[ ^i\Xk jgXk`Xc jkXY`c`kp f] ki`Xc+
\mfb\[ e\liXc i\jgfej\j `e k_\ i=E* gi\OI= Xe[ i[cLB? [li`e^ gifXZk`m\ Zfekifc Xe[ `e
Xcc ]fli NKEj [li`e^ i\XZk`m\ Zfekifc 'g:.,.3* B@N Zfii\Zk\[* B`^li\ 1Y(, ?_`c[i\e n`k_
=@D@ Xcjf \o_`Y`k\[ ^i\Xk jgXk`Xc jkXY`c`kp `e k_\ i=E* gi\OI=* Xe[ iLL? [li`e^ i\XZk`m\
Zfekifc Ylk fecp `e k_\ iLL? [li`e^ gifXZk`m\ Zfekifc 'g:.,.3* B@N Zfii\Zk\[* B`^li\ 1Y(,
Ifi\fm\i* P@ Z_`c[i\e [\dfejkiXk\[ j`^e`]`ZXek ^i\Xk\i jgXk`Xc jkXY`c`kp f] ki`Xc+\mfb\[
e\liXc i\jgfej\j [li`e^ gifXZk`m\ Zfekifc `e k_\ gi\OI=* i=E* Xe[ i@HLB? ZfdgXi\[ kf
Z_`c[i\e n`k_ =@D@ 'g:.,.3* B@N Zfii\Zk\[* B`^li\ 1Y(* n_`c\ ef j`^e`]`ZXek \]]\Zk nXj
fYj\im\[ [li`e^ i\XZk`m\ Zfekifc, Pf^\k_\i* fli ]`e[`e^j jl^^\jk k_Xk Z_`c[i\e n`k_
=@D@ _Xm\ n\Xb\e\[ jgXk`Xc jkXY`c`kp ]ifd ki`Xc kf ki`Xc `e k_\ [`jki`Ylk\[ YiX`e jpjk\dj
Xe[ `e k_\ ]ifekfgXi`\kXc e\knfib [li`e^ gifXZk`m\ Zfekifc `e ZfdgXi`jfe kf P@ Z_`c[i\e,z



2.18. Line 328-332. If you treat this study as hypothesis driven, ROI can be considered
to be reported first with the whole brain results as data-driven further examination or for
the visualization of the brain responses.

N\jgfej\8 S\ k_Xeb k_\ i\m`\n\i|j jl^^\jk`fe, S_`c\ `k `j X _pgfk_\j`j [i`m\e jkl[p* n\
gi\]\i kf ]`ijk gifm`[\ i\X[\ij X n_fc\ YiX`e m`\n f] e\liXc \eZf[`e^ gXkk\ie Xe[
]fccfn\[ Yp _pgfk_\j`j+[\]`e\[ NKEj, J\m\ik_\c\jj* n\ Xi\ fg\e kf Z_Xe^\ k_\ fi[\i f]
gi\j\ekXk`fe `] e\Z\jjXip,

Discussion:



2.19.The subtitles of the Discussion are very informative. However, this section has
some redundancy. Some reviews and materials that have been covered in the
Introduction and Results are repeated extensively here, e.g., lines 494-510, 433-551,
632-640. In addition, the discussion section would benefit from clearer distinctions
between experimental results, interpretations, and speculations. More explicit language
should be used to differentiate these elements. The potential clinical applications of the
findings for ADHD diagnosis and treatment could be discussed in more detail, while
clearly stating the need for further validation. The discussion should more explicitly
articulate how this study advances neuroscientific understanding of ADHD and how it
challenges or complements existing ADHD models.

N\jgfej\8 S\ k_Xeb k_\ i\m`\n\i|j jl^^\jk`fe Xe[ _Xm\ i\m`j\[ k_\ [`jZljj`fe YXj\[
fe k_\j\ Zfdd\ekj,

2.20. The discussion lacks a comprehensive examination of the activity mechanisms
and functional modes of brain networks and key regions. There's insufficient unified
discussion on brain mechanisms related to temporal and spatial variability, leading to a
lack of a coherent framework for understanding the roles of CON and FPN in ADHD. In
addition, the analysis revealed activations in areas beyond the predefined ROIs, such
as the visual cortex and thalamus. The potential roles of these regions in ADHD should
be addressed.

N\jgfej\8 S\ k_Xeb k_\ i\m`\n\i|j jl^^\jk`fe Xe[ _Xm\ X[[\[ \okiX [`jZljj`fe gf`ekj
`e k_\ i\m`j\[ dXeljZi`gk,

2.21. The discussion mentions three potential sources of inter-subject similarity:
variability in symptom profiles and cognitive deficits, diversity of cognitive strategies
during task performance, and inherent instability of neural dynamics. Interestingly, these
hypotheses seem testable using the existing dataset. These additional analyses could
provide valuable insights, strengthening the study's conclusions and offering a more
comprehensive understanding of inter-subject variability in ADHD. Consider
incorporating these analyses or discussing why they weren't pursued.

N\jgfej\8 P_\ i\m`\n\i _Xj dX[\ Xe \oZ\cc\ek gf`ek, Dfn\m\i* X cXi^\+jZXc\ [XkXj\k `j
i\hl`i\[ kf gifY\ _\k\if^\e\`kp `e k_\ Zc`e`ZXc gif]`c\j Xe[ Zf^e`k`m\ jkiXk\^`\j, S\ Xi\
\ogcfi`e^ k_\j\ fggfikle`k`\j lj`e^ \o`jk`e^ cXi^\+jZXc\ [XkXj\kj* jlZ_ Xj k_\ =>?@
jkl[p* `e j\gXiXk\ jkl[`\j* Xck_fl^_ k_\ kXjb ]INE [XkX `e k_\ =>?@ jkl[p [f\j efk
Xccfn lj kf [`jjfZ`Xk\ gifXZk`m\ m\ijlj i\XZk`m\ Zfekifc,

2.22. The study's focus on cognitive control deficits in ADHD raises important questions
about the specificity and generalizability of the observed changes in temporal and
spatial variability. Cognitive control deficits are common across various psychiatric
disorders, not just ADHD. We recommend discussing: Whether the observed patterns of
temporal and spatial variability are specific to ADHD or might be seen in other disorders
with cognitive control deficits? The task-specificity of these new measures. How might
they generalize across different cognitive control paradigms? The potential for these



measures to differentiate ADHD from other disorders with similar cognitive deficits, and
the broader applicability of this analytical approach to studying neural dynamics in other
psychiatric conditions.

N\jgfej\8 S\ k_Xeb k_\ i\m`\n\i ]fi iX`j`e^ k_`j ^i\Xk gf`ek, Ee[\\[* fli i\Z\ek jkl[p
_Xj [\dfejkiXk\[ X ^\e\iXc`q\[ e\liXc [peXd`Z d\Z_Xe`jd le[\icp`e^ Zf^e`k`m\
Zfekifc XZifjj [`]]\i\ek Zf^e`k`m\ kXjbj Xe[ gfglcXk`fej '?X` \k Xc,* 0.02* JXkli\
?fddle`ZXk`fej(, S\ _Xm\ efn [`jZljj\[ k_\j\ gf`ekj `e k_\ i\m`j\[ dXeljZi`gk,

Reviewer #3 (Remarks to the Author):

The present manuscript provides novel insights into trial-based variability in ADHD
during inhibitory control. In a comprehensive set of analyses, the authors show for
example:
- Greater temporal variability of trial-based brain activation in ADHD
- Greater spatial variability in ADHD in various inhibition-related brain regions
- Weaker association of higher RT with increased “similarity” between go trials and
successful stop trials in ADHD in inhibition and motor-response related brain regions
- Greater inter-subject spatial variability of brain activation within the ADHD group
The manuscript is generally well written, the study is well executed and the statistics
appear to be sound. While generally excited for the analysis approach the authors
present, my enthusiasm is somewhat reduced by two aspects: 1) reporting marginally
significant findings and reporting uncorrected fMRI results in a study of this quality and
rigor seems ill placed 2) a more nuanced discussion of the findings seems warranted,
there were instances of too bold or broad statements that do not entirely reflect the
reality of the presented data.
My comments are detailed below.

Overall:
3.1- The manuscript would benefit from thorough proof reading, there were a number of
typos
N\jgfej\8 S\ Xgfcf^`q\ ]fi k_\ kpgfj `e k_\ `e`k`Xc jlYd`jj`fe, S\ _Xm\ ZXi\]lccp
giff]i\X[ k_\ i\m`j\[ dXeljZi`gk Xe[ Zfii\Zk\[ kpgfj,

Results:
3.2- Line 207 ff: stating that children with ADHD have poor reactive control and less
stable performance but preserved proactive control seems a bit bold given that the only
significant findings were observed in the full sample and were not replicated in the fMRI
subsample.

N\jgfej\8 P_Xeb pfl ]fi k_`j Zfdd\ek, S\ XZbefnc\[^\ k_Xk fli jkXk\d\ek dXp _Xm\
Y\\e kff jkife^, S\ _Xm\ i\m`j\[ k_\ k\ok kf dfi\ XZZliXk\cp i\]c\Zk k_\ ]`e[`e^j* efk`e^
k_Xk k_\ j`^e`]`ZXek i\jlckj n\i\ fYj\im\[ `e k_\ ]lcc jXdgc\ Xe[ efk i\gc`ZXk\[ `e k_\
]INE jlYjXdgc\,



3.3- Line 270 ff: Please refrain from reporting “trend level” statistics. While I understand
this is tempting, a non-significant result at a given threshold remains non-significant.
Further, given the vast number of tests run on this dataset, setting critical alpha to .05 is
already very liberal (also see my question regarding correction for multiple testing).

N\jgfej\8 P_Xeb pfl ]fi pfli jl^^\jk`fej, Bfccfn`e^ k_\ i\m`\n\i|j jl^^\jk`fe* n\
_Xm\ i\dfm\[ Xcc ki\e[+c\m\c leZfii\Zk\[ i\jlckj `e k_\ dX`e k\ok,

3.4- Line 320 ff: Similarly, please do not interpret a “weakened spatial stability in the
distributed brain systems during proactive and reactive control in comparison to TD
children” based on p<.01 uncorrected results. I suggest to omit this completely. At the
very least, specify this as an explorative analysis and discuss the findings accordingly
and carefully.

N\jgfej\8 P_Xeb pfl ]fi pfli jl^^\jk`fej, Bfccfn`e^ k_\ i\m`\n\i|j jl^^\jk`fe* n\
_Xm\ i\dfm\[ Xcc ki\e[+c\m\c leZfii\Zk\[ i\jlckj `e k_\ dX`e k\ok, S_`c\ fli NKE+YXj\[
XeXcpj`j [`[ j_fn j`^e`]`ZXek ^i\Xk\i jgXk`Xc jkXY`c`kp `e e\liXc Zf[`e^ [li`e^ gifXZk`m\
Zfekifc `e P@ Z_`c[i\e ZfdgXi\[ kf Z_`c[i\e n`k_ =@D@, S\ _Xm\ efn lg[Xk\[ k_\
]`^li\ kf i\gi\j\ek k_`j i\jlck,



Figure 3. Weaker spatial stability of trial-evoked neural responses in children with 
ADHD. a. Typically developing (TD) children showed greater spatial stability than 
children with ADHD in salience and frontoparietal networks during Uncertain Go, 
Certain Go and SuccStop trials. b. Highly stable recruitment of salience and 
frontoparietal networks during proactive and reactive control was found in TD children 
(p<0.05, corrected) but not in children with ADHD. 

Discussion:
3.5- Line 610 ff: “Notably, we found that the ICP index in key regions of the salience and
frontoparietal network nodes tracked trial-wise RT fluctuations in TD children.” This



could be misunderstood. The authors did not correlate with a measure of RT fluctuation,
but with RT in general. This is used a few times across the manuscript. I do understand
what the authors are trying to say, but think this could be misinterpreted.

N\jgfej\8 P_Xeb pfl ]fi pfli mXclXYc\ ]\\[YXZb, S\ _Xm\ i\g_iXj\[ k_\ jkXk\d\ek kf
ZcXi`]p k_Xk k_\ E?L `e[\o kiXZb\[ ^\e\iXc NP iXk_\i k_Xe ]clZklXk`fej `e NP, P_`j i\m`j`fe
_Xj Y\\e dX[\ k_ifl^_flk k_\ dXeljZi`gk kf gi\m\ek Xep gfk\ek`Xc d`j`ek\igi\kXk`fe,
Lc\Xj\ j\\ Y\cfn ]fi i\c\mXek df[`]`ZXk`fej8

yWeak association between trial-evoked inhibition-alike brain response and RT in
children with ADHD

EeZi\Xj\[ EENR `j X ifYljk Y\_Xm`fiXc g_\efkpg\ XjjfZ`Xk\[ n`k_ =@D@* n_`Z_ `j
Zfddfecp i\^Xi[\[ Xj Xe `e[\o f] Xkk\ek`fe cXgj\ fi `eXkk\ek`fe '?X` \k Xc,* 0.0/9 ?X` \k
Xc,* 0.019 I`qlef \k Xc,* 0.01(, Dfn\m\i* Y\_Xm`fiXc ]clZklXk`fe Zflc[ Xcjf Y\ [i`m\e Yp
ki`Xc+Yp+ki`Xc i\jgfej\ jkiXk\^p X[aljkd\ek* X [peXd`Z gifXZk`m\ Zfekifc gifZ\jj
df[lcXk\[ Yp gXik`Z`gXekj| k`d\+mXip`e^ Xek`Z`gXk`fe '?X` \k Xc,* 0./59 ?X` \k Xc,* 0.019
E[\ \k Xc,* 0./19 O_\efp % Ul* 0.//(, D\i\ n\ \oXd`e\[ n_\k_\i k_\ [\^i\\ f]
gifXZk`m\ Zfekifc `e ki`Xc+\mfb\[ YiX`e i\jgfej\ gXkk\iej ZXe kiXZb NP `e ?\ikX`e Xe[
QeZ\ikX`e Cf ki`Xcj, =j gifXZk`m\ Xe[ i\XZk`m\ Zfekifc dXp j_Xi\ j`d`cXi e\liXc
le[\ig`ee`e^j 'OnXee \k Xc,* 0./0(* n\ [\m\cfg\[ Xe y`e_`Y`kfip Zfekifc gXkk\iez 'E?L(
`e[\o `e \XZ_ ?\ikX`e Xe[ QeZ\ikX`e Cf ki`Xc Yp hlXek`]p`e^ k_\ j`d`cXi`kp Y\kn\\e ki`Xc+
\mfb\[ YiX`e i\jgfej\ gXkk\ie fe Cf ki`Xc Xe[ X jlYa\Zk+jg\Z`]`Z yk\dgcXk\z YiX`e
i\jgfej\ gXkk\ie f] `e_`Y`kfip Zfekifc 'Figure 1f(, P_\ jlYa\Zk+jg\Z`]`Z yk\dgcXk\z YiX`e
i\jgfej\ gXkk\ie f] `e_`Y`kfip Zfekifc nXj fYkX`e\[ Yp Xm\iX^`e^ ki`Xc+\mfb\[ YiX`e
i\jgfej\ gXkk\ie ]ifd Xcc k_\ OlZZ\jj]lc Okfg ki`Xcj '�+dXgj ]ifd k_\ j`e^c\+ki`Xc df[\c(,
P_\e X j\XiZ_c`^_k XggifXZ_ nXj `dgc\d\ek\[ kf gif[lZ\ X n_fc\ YiX`e dXg f] E?L
`e[\o `e ?\ikX`e Xe[ QeZ\ikX`e Cf ki`Xcj j\gXiXk\cp g\i jlYa\Zk 'j\\ I\k_f[j ]fi dfi\
[\kX`cj(, P_\ cXi^\i E?L mXcl\* k_\ ^i\Xk\i j`d`cXi`kp Y\kn\\e ki`Xc+\mfb\[ YiX`e i\jgfej\
gXkk\ie fe ?\ikX`e Xe[ QeZ\ikX`e Cf ki`Xcj Xe[ k_\ Xm\iX^\[ YiX`e i\jgfej\ gXkk\ie fe
OlZZ\jj]lc Okfg ki`Xcj* `e[`ZXk`e^ ^i\Xk\i \e^X^\d\ek f] `e_`Y`kfip Zfekifc jpjk\dj
[li`e^ Cf ki`Xcj, HXjk n\ \oXd`e\[ Zfii\cXk`fe Y\kn\\e mfo\c+n`j\ E?L Xe[ NP XZifjj
ki`Xcj,

S\ ]fle[ k_Xk ki`Xc+n`j\ NP `j j`^e`]`ZXekcp Zfii\cXk\[ n`k_ k_\ E?L `e k_\ Y`cXk\iXc =E*
i`^_k `e]\i`fi ]ifekXc ^pilj* jlg\i`fi ]ifekXc ^pilj* gi\OI= `e P@ Z_`c[i\e `e ?\ikX`e Xe[
QeZ\ikX`e Cf ki`Xcj 'g:.,.3* Zfii\Zk\[* Figure 4a and Supplementary Table S17(,
?_`c[i\e n`k_ =@D@ j_fn\[ c\jj [`jki`Ylk\[ \]]\Zk `e k_\ jlggc\d\ekXip dfkfi Xi\X Xe[
Xek\i`fi Z`e^lcXk\ Zfik\o `e ?\ikX`e Xe[ QeZ\ikX`e Cf ki`Xc 'g:.,.3* Zfii\Zk\[* B`^li\ 2X
Xe[ Olggc\d\ekXip PXYc\ O/6(, >\kn\\e ^iflg ZfdgXi`jfe ]lik_\i i\m\Xc\[ k_Xk
Z_`c[i\e n`k_ =@D@ _Xm\ j`^e`]`ZXekcp n\Xb\i i\cXk`fej_`gj Y\kn\\e ki`Xc+n`j\ NP Xe[
E?L `e Xek\i`fi Z`e^lcXk\ Zfik\o-jlggc\d\ekXip dfkfi Zfik\o* i`^_k =E* i`^_k gfjk\i`fi
d`[[c\ k\dgfiXc ^pilj* Xe[ i`^_k jlgiXdXi^`eXc ^pilj \ok\e[`e^ kf k_\ gfjkZ\ekiXc ^pilj
`e ?\ikX`e Xe[ QeZ\ikX`e Cf ki`Xcj 'g:.,.3* Zfii\Zk\[* Figure 4b and Supplementary
Table S19(, P_\j\ ]`e[`e^j jl^^\jk k_Xk P@ Z_`c[i\e ZXe ]c\o`Ycp i\Zil`k `e_`Y`kfip Zfekifc



jpjk\dj kf `dgc\d\ek gifXZk`m\ Zfekifc Xe[ k_\i\Yp df[lcXk\ ki`Xc+n`j\ i\jgfej\ k`d\*
Ylk jlZ_ XY`c`kp `j dlZ_ n\Xb\e\[ `e Z_`c[i\e n`k_ =@D@,

Weak association between trial-evoked inhibition-alike brain response in the
cognitive control system and RT in children with ADHD

J\ok* n\ \oXd`e\[ n_\k_\i Z_`c[i\e n`k_ =@D@ \o_`Y`k\[ n\Xb XjjfZ`Xk`fe Y\kn\\e
E?L `e k_\ Zf^e`k`m\ Zfekifc jpjk\d Xe[ NP, P@ Z_`c[i\e [\dfejkiXk\[ X j`^e`]`ZXek
i\cXk`fe Y\kn\\e ki`Xc+n`j\ NP ]clZklXk`fej XZifjj ki`Xc kpg\j Xe[ E?L f] k_\ gi\OI=* i=E*
Xe[ iLL? [li`e^ QeZ\ikX`e Cf* Xcc ]fli NKEj [li`e^ ?\ikX`e Cf Xe[ n_\e Yfk_ ?\ikX`e
Xe[ QeZ\ikX`e Cf ki`Xcj n\i\ Zfej`[\i\[ 'Xcc gj:.,.3* B@N Zfii\Zk\[* Figure 4a(,
?_`c[i\e n`k_ =@D@ Xcjf [\dfejkiXk\[ j`^e`]`ZXek i\cXk`fej_`gj Y\kn\\e ki`Xc+n`j\ NP
Xe[ E?L `e k_\ gi\OI= [li`e^ ?\ikX`e 'g:.,.3* B@N Zfii\Zk\[* Figure 4a(* Ylk efk `e
k_\ fk_\i NKEj 'Xcc gj<.,.3(, Ifi\fm\i* `e ZfdgXi`jfe kf Z_`c[i\e n`k_ =@D@* P@
Z_`c[i\e \o_`Y`k\[ j`^e`]`ZXek jkife^\i XjjfZ`Xk`fe Y\kn\\e ki`Xc+n`j\ NP Xe[ k_\ E?L f]
Xcc ]fli NKEj [li`e^ Yfk_ QeZ\ikX`e Xe[ ?\ikX`e Cf ki`Xcj* `e k_\ i=E Xe[ gi\OI= [li`e^
QeZ\ikX`e ki`Xcj* Xe[ `e k_\ i@HLB? `e k_\ ?\ikX`e Cf ki`Xcj 'Xcc gj:.,.3* B@N Zfii\Zk\[(,

S\ Xcjf \oXd`e\[ n_\k_\i k_\ XjjfZ`Xk`fe jki\e^k_ Y\kn\\e E?L `e k_\ Zf^e`k`m\
Zfekifc jpjk\d Xe[ NP `j XjjfZ`Xk\[ n`k_ j\m\i`kp f] Zc`e`ZXc jpjk\dj, =]k\i XZZflek`e^
]fi k_\ X^\* ^\e[\i* EM* Xe[ _\X[ dfk`fe* k_\ XjjfZ`Xk`fe jki\e^k_ `e k_\ i@HLB? [li`e^
?\ikX`e Cf ki`Xc nXj j`^e`]`ZXekcp Zfii\cXk\[ n`k_ `eXkk\ek`fe jZfi\ 'igXik`Xc;+.,16/*
g;.,.06* B@N Zfii\Zk\[(9 Xe[ k_\ XjjfZ`Xk`fe jki\e^k_ `e k_\ iLL? nXj Xcjf
j`^e`]`ZXekcp Zfii\cXk\[ n`k_ `eXkk\ek`fe jZfi\ n_\e Yfk_ QeZ\ikX`e Xe[ ?\ikX`e Cf ki`Xcj
n\i\ Zfej`[\i\[ 'igXik`Xc;+.,156* g;.,.1* B@N Zfii\Zk\[(, Kli ]`e[`e^j jl^^\jk k_Xk k_\
Z_`c[i\e n_f \o_`Y`k j\m\i\i Zc`e`ZXc jpdgkfdj Xi\ c\jj c`b\cp kf \]]\Zk`m\cp df[lcXk\
Zf^e`k`m\ Zfekifc jpjk\d `e fi[\i kf X[Xgk k_\`i i\jgfej\ jkiXk\^`\j,z

=cjf `e k_\ [`jZljj`fe8 yJfkXYcp* n\ ]fle[ k_Xk k_\ E?L `e[\o `e b\p i\^`fej f] k_\
salience and frontoparietal network nodes tracked trial-wise RT in TD children. 
However, this brain-behavior association was much weaker in children with ADHD 
compared to TD children (Figure 4(,z

3.6- Line 615 ff: The interpretation of the association between ICP index and RT is cut
short to an extent. While the authors state carefully that they measure proactive control
for instance by RT slowing in uncertain go vs. certain go trials, they argue in the
discussion that based on the found association of higher RT with increased “similarity”
between go trials and successful stop trials, this higher similarity then encodes the
amount of proactive control implemented. However, the stated correlation was found for
certain and uncertain go trials alike. Thus, generally suggesting that higher RT reflect
overall increased proactive control. This is not warranted, as other processes and
factors may contribute to RT slowing.

N\jgfej\8 S\ Xggi\Z`Xk\ k_\ i\m`\n\i|j `ej`^_k]lc Zfdd\ek, S\ XZbefnc\[^\ k_Xk fli
`ek\igi\kXk`fe f] k_\ XjjfZ`Xk`fe Y\kn\\e k_\ E?L `e[\o Xe[ i\XZk`fe k`d\ 'NP( Zflc[



_Xm\ Y\\e dfi\ Zc\Xicp Xik`ZlcXk\[, S\ X^i\\ n`k_ k_\ i\m`\n\i k_Xk fk_\i ]XZkfij jlZ_
Xj `eXkk\ek`fe* ]Xk`^l\* Xe[ i\[lZ\[ dfk`mXk`fe Xi\ Xcjf Zi`k`ZXc `e `e]cl\eZ`e^ gifXZk`m\
Zfekifc, Dfn\m\i* n\ [flYk k_Xk k_fj\ ]XZkfij Xi\ k_\ dXafi Zfeki`Ylkfi ]fi k_\
XjjfZ`Xk`fe Y\kn\\e E?L Xe[ NP, E?L `j d\Xjli\[ Yp k_\ j`d`cXi`kp Y\kn\\e Cf Xe[
Okfg ki`Xcj, E] i\jgfej\ jcfn`e^ `j [i`m\e Yp cfn Xkk\ek`fe-Zf^e`k`m\ Zfekifc jkXk\* fe\
nflc[ \og\Zk e\^Xk`m\ Zfii\cXk`fe Y\kn\\e E?L Xe[ NP, Blik_\idfi\* `e fli gi\m`flj
jkl[p '?X` \k Xc,* 0.01* PiXejcXk`feXc LjpZ_`Xkip(* n\ ]fle[ e\^Xk`m\ Zfii\cXk`fe Y\kn\\e
i\jgfej\ jcfn`e^ Xe[ OONP* jl^^\jk`e^ k_Xk `eZi\Xj\[ NP Y\e\]`k `e_`Y`kfip Zfekifc, E]
i\jgfej\ jcfn`e^ `j [i`m\e Yp cfn Xkk\ek`fe Xe[ dfk`mXk`fe jkXk\* `k n`cc _`e[\i iXk_\i
k_Xe Y\e\]`k `e_`Y`kfip Zfekifc gifZ\jj\j, S\ _Xm\ X[[\[ k_\j\ [`jZljj`fe gf`ekj `e k_\
i\m`j\[ dXeljZi`gk,

3.7- Line 696 ff: “Furthermore, we found that children who exhibited more ADHD-like
spatial activation patterns during proactive control had more severe inattention
symptoms” this statement seems a lot too broad given that this finding was based on an
ROI analysis and significant for the rAI only. Please also adjust the following discussion
accordingly.

N\jgfej\8 S\ XZbefnc\[^\ k_Xk fli jkXk\d\ek i\^Xi[`e^ k_\ i\cXk`fej_`g Y\kn\\e
=@D@+c`b\ jgXk`Xc XZk`mXk`fe gXkk\iej Xe[ `eXkk\ek`fe jpdgkfdj nXj kff YifX[, S\ _Xm\
i\m`j\[ k_\ dXeljZi`gk kf i\]c\Zk k_`j Xe[ X[aljk k_\ [`jZljj`fe XZZfi[`e^cp,

3.8- A brief discussion on the fact that the authors did not find group differences in the
mean activation in standard GLM analysis of this task, along with implications of this,
would be appreciated. This would be an important point for discussion given the partly
heterogenous evidence of standard fMRI studies in ADHD and further highlight the
relevance of this new approach.

N\jgfej\8 S\ Xggi\Z`Xk\ k_\ i\m`\n\i|j `ej`^_k]lc Zfdd\ek, =j d\ek`fe\[ `e i\jgfej\
kf Xefk_\i i\m`\n\i* `k `j efk leZfddfe kf fYj\im\ elcc i\jlckj `e e\lif`dX^`e^ jkl[`\j
`emfcm`e^ Z_`c[i\e n`k_ =@D@, = ^ifn`e^ Yf[p f] c`k\iXkli\* `eZcl[`e^ i\Z\ek d\kX+
XeXcpj\j* _Xj _`^_c`^_k\[ k_\ `eZfej`jk\eZp f] ]`e[`e^j `e kiX[`k`feXc ]INE jkl[`\j f]
=@D@* \jg\Z`Xccp `e kXjb+YXj\[ CHI XeXcpj\j, Kli i\jlckj Xc`^e n`k_ k_\j\ YifX[\i
]`e[`e^j* Xj k_\ _\k\if^\e\`kp `e_\i\ek `e =@D@ f]k\e dXb\j `k [`]]`Zlck kf `[\ek`]p
Zfej`jk\ek ^iflg [`]]\i\eZ\j lj`e^ jkXe[Xi[ le`mXi`Xk\ d\k_f[j, P_\ XYj\eZ\ f] ^iflg
[`]]\i\eZ\j `e d\Xe XZk`mXk`fe `e fli jkl[p le[\ijZfi\j k_\ c`d`kXk`fej f] kiX[`k`feXc
XggifXZ_\j `e ZXgkli`e^ k_\ ]lcc Zfdgc\o`kp f] e\liXc [peXd`Zj `e =@D@, Ee ZfekiXjk* fli
lj\ f] efm\c d\Xjli\j* jlZ_ Xj k\dgfiXc mXi`XY`c`kp* jgXk`Xc jkXY`c`kp* Xe[ E?L f]]\ij X
dfi\ j\ej`k`m\ XggifXZ_* ZXgXYc\ f] [\k\Zk`e^ jlYkc\ e\liXc [`]]\i\eZ\j k_Xk
Zfem\ek`feXc CHI XeXcpj\j d`^_k fm\icffb, P_`j _`^_c`^_kj k_\ mXcl\ f] X[mXeZ\[
e\lif`dX^`e^ k\Z_e`hl\j `e Y\kk\i le[\ijkXe[`e^ =@D@+i\cXk\[ e\liXc Xck\iXk`fej,
S\ _Xm\ \ogXe[\[ k_\ [`jZljj`fe `e k_\ i\m`j\[ dXeljZi`gk kf ]lik_\i \cXYfiXk\ fe k_\
`dgc`ZXk`fej f] k_\j\ ]`e[`e^j Xe[ kf \dg_Xj`q\ k_\ i\c\mXeZ\ Xe[ gfk\ek`Xc f] k_\ e\n
XggifXZ_ n\ X[fgk\[,



Methods:
3.9- Could the authors comment on their decision to exclude participants with “outlier”
behavioral data and how the cutoffs for that were selected?

N\jgfej\8 LXik`Z`gXekj n\i\ \oZcl[\[ ]ifd fli XeXcpj`j `] k_\p [`[ efk d\\k jg\Z`]`Z
Y\_Xm`fiXc Zi`k\i`X8 Cf XZZliXZp Y\cfn 53$* fi Okfg XZZliXZp Y\cfn 03$ fi XYfm\
53$, P_\j\ \oZclj`fej n\i\ YXj\[ fe k_\ gi\d`j\ f] k_\ NXZ\ df[\c* n_`Z_ gfj`kj k_Xk
`e[\g\e[\ek #Cf# Xe[ #Okfg# gifZ\jj\j Zfdg\k\ X^X`ejk \XZ_ fk_\i, LXik`Z`gXekj n_f
\dgcfp\[ X nX`k`e^ jkiXk\^p fi `e[`jZi`d`eXk\cp gi\jj\[ Ylkkfej* i\^Xi[c\jj f] k_\ Cf fi
Okfg j`^eXcj* Zflc[ XZ_`\m\ Okfg XZZliXZp ^i\Xk\i k_Xe 53$ fi c\jj k_Xe 03$*
`e[`ZXk`e^ X cXZb f] `e_`Y`kfip Zfekifc gifZ\jj\j, P_\j\ \oZclj`fe Zi`k\i`X Xi\ Zfddfecp
lj\[ `e jkfg j`^eXc gXiX[`^dj Xe[ i\gi\j\ek X jkXe[Xi[ XggifXZ_ `e k_\ ]`\c[ '?fe^[fe
\k Xc,* 0./09 R\iYil^^\e \k Xc,* 0./79 S_`k\ \k Xc,* 0./2( S\ _Xm\ i\m`j\[ k_\
dXeljZi`gk kf ZcXi`]p k_`j iXk`feXc\,

3.10- How long was the task in total for each run?

N\jgfej\8 AXZ_ ile f] k_\ kXjb cXjk\[ 3 d`elk\j Xe[ /3 j\Zfe[j, P_`j `eZcl[\[ 10
QeZ\ikX`e Cf ki`Xcj* 10 ?\ikX`e Cf ki`Xcj* Xe[ /4 Okfg ki`Xcj* n`k_ X a`kk\i\[ `ek\i+ki`Xc
`ek\imXc iXe^`e^ ]ifd / kf 2 j\Zfe[j,

3.11- The authors excluded any pairs presented in the same run from the calculation of
pattern similarity to avoid any autocorrelation issues. How could this have affected
results differentially for TD and ADHD groups given that ADHD participants second run
may have been impacted by impairments in sustaining attention?

N\jgfej\8 P_Xebj ]fi iX`j`e^ k_`j mXclXYc\ `ej`^_k, Ee fli jkl[p* n\ XeXcpq\[ jgXk`Xc
jkXY`c`kp f] e\liXc XZk`m`kp gXkk\iej XZifjj ilej kf Xmf`[ XlkfZfii\cXk`fe `jjl\j Y\ZXlj\
k_`j `j X i\Zfdd\e[\[ gifZ\[li\ ]fi jkl[`\j \dgcfp`e^ i\gi\j\ekXk`feXc j`d`cXi`kp
XeXcpj`j '@`dj[Xc\+VlZb\i % NXe^XeXk_* 0./69 Ild]fi[ \k Xc,* 0./2(, >lk n\ X^i\\
n`k_ k_\ i\m`\n\i k_Xk jljkX`e\[ Xkk\ek`fe* ]Xk`^l\* Xe[ XifljXc Xi\ `dgfikXek
Zfdgfe\ekj ]XZkfij X]]\Zk`e^ kXjb g\i]fidXeZ\ \jg\Z`Xccp `e Z_`c[i\e n`k_ =@D@,
?fej`[\i`e^ k_\ dlck`gc\ j\jj`fej eXkli\ f] fli \og\i`d\ek [\j`^e* Z_`c[i\e n`k_ =@D@
d`^_k [\dfejkiXk\ Zfej`jk\ek jljkX`e\[ Xkk\ek`fe [\]`Z`kj XZifjj j\jj`fej fi j_fn
\c\mXk\[ [\]`Z`kj `e k_\ j\Zfe[ j\jj`fe [l\ kf ]Xk`^l\ fi i\[lZ\[ jljkX`e\[ Xkk\ek`fe,
P_\i\]fi\* n\ ZfdgXi\[ Y\_Xm`fiXc g\i]fidXeZ\ ]fi mXi`flj `e[`Z\j XZifjj j\jj`fej `e
Z_`c[i\e n`k_ Xe[ n`k_flk =@D@* fli i\jlckj i\m\Xc\[ k_Xk Yfk_ ^iflgj [`[ efk j_fn
j`^e`]`ZXek [`]]\i\eZ\j `e Y\_Xm`fiXc g\i]fidXeZ\ Y\kn\\e j\jj`fej* gc\Xj\ j\\ Ycfn ]fi
Table S10 ~ S11,
Table S10. L\i]fidXeZ\ [`]]\i\eZ\ XZifjj j\jj`fej `e P@ Z_`c[i\e,

Index Run1 Run2 p-value

Certain Go Accuracy (%) 7/,6 71,1 .,/76
Uncertain Go Accuracy

(%)
72,/ 72,6 .,726

Stop Accuracy (%) 3/,6 31,. .,14/

SSRT (ms) 063,. 067,4 .,22/



RT slowing (ms) 0/,6 /6,6 .,45/

Certain Go RT (ms) 257,1 265,6 .,02/
Uncertain Go RT (ms) 3./,/ 3.4,3 .,244

ex-Gaussian modelling

Certain Go RT (mu) 175,4 2.5,4 .,/45

Certain Go RT (sigma) 25,0 25,7 .,7.1

Certain Go RT (tau) 6/,4 6.,0 .,634
Uncertain Go RT (mu) 2/7,5 203,7 .,143

Uncertain Go RT (sigma) 2/,6 23,. .,254
Uncertain Go RT (tau) 6/,3 6.,5 .,707

Table S11. L\i]fidXeZ\ [`]]\i\eZ\ XZifjj j\jj`fej `e =@D@ Z_`c[i\e,

Index Run1 Run2 p-value

Certain Go Accuracy (%) 70,7 70,6 .,724

Uncertain Go Accuracy
(%)

71,1 71,2 .,7.6

Stop Accuracy (%) 31,4 32,1 .,301
SSRT (ms) 1.1,0 1.6,2 .,502

RT slowing (ms) 00,4 02,7 .,613
Certain Go RT (ms) 3/.,3 30.,4 .,030

Uncertain Go RT (ms) 311,/ 323,2 .,/04

ex-Gaussian modelling

Certain Go RT (mu) 206,5 2/4,2 .,/03

Certain Go RT (sigma) 26,6 2/,0 .,051
Certain Go RT (tau) 6/,6 /.2,/ .,.4.

Uncertain Go RT (mu) 203,. 221,. .,.43

Uncertain Go RT (sigma) 20,6 2/,. .,617
Uncertain Go RT (tau) /.5,7 /.0,2 .,404

3.12- It is not clear how precisely randomize was used for the different types of
analyses. It seems, sometimes comparisons were run between groups, sometimes
between conditions or tested against zero.

N\jgfej\8 S\ Xggi\Z`Xk\ k_\ i\m`\n\i|j i\hl\jk ]fi ZcXi`]`ZXk`fe fe _fn BOH|j
iXe[fd`j\ nXj lj\[ `e fli XeXcpj\j,

Ee k_`j jkl[p* fe\ f] fli dX`e ^fXcj nXj kf \oXd`e\ n_\k_\i Z_`c[i\e n`k_ =@D@ \o_`Y`k
^i\Xk\i k\dgfiXc Xe[ jgXk`Xc mXi`XY`c`kp [li`e^ kXjb g\i]fidXeZ\* n_`Z_ _Xj Y\\e
le[\i\ogcfi\[ `e gi\m`flj i\j\XiZ_, Bfi k_`j* Y\kn\\e+^iflg ZfdgXi`jfej '\,^,* =@D@
mj, P@( n\i\ Zfe[lZk\[ lj`e^ BOH|j iXe[fd`j\* n_\i\ ^iflg cXY\cj n\i\ iXe[fdcp
jnXgg\[ Y\kn\\e gXik`Z`gXekj [li`e^ k_\ g\idlkXk`fe gifZ\jj, P_\ fYj\im\[ [XkX n\i\
k_\e ZfdgXi\[ X^X`ejk k_\ [`jki`Ylk`fe f] g\idlk\[ [XkXj\kj kf ^\e\iXk\ ^iflg+c\m\c



jkXk`jk`Zj, P_`j jXd\ cf^`Z nXj Xggc`\[ kf Xcc fk_\i Y\kn\\e+^iflg ZfdgXi`jfej*
`eZcl[`e^ k_fj\ \oXd`e`e^ gifXZk`m\ Xe[ i\XZk`m\ Zfekifc,

=[[`k`feXccp* Y\ZXlj\ n\ _pgfk_\j`q\[ k_Xk Zf^e`k`m\ Zfekifc `j \eZf[\[ Yp [`jki`Ylk\[
e\liXc XZk`m`kp gXkk\iej n`k_`e k_\ YiX`e* n`k_`e+^iflg XeXcpj\j n\i\ g\i]fid\[ kf
ZfekiXjk gifXZk`m\ Xe[ i\XZk`m\ Zfekifc Zfe[`k`fej ]fi \XZ_ ^iflg, Bfi k_\j\ XeXcpj\j*
BOH|j iXe[fd`j\ nXj lj\[ kf k\jk k_\ ZfekiXjk dXgj X^X`ejk q\if* n`k_ j`^e ]c`gg`e^
Xggc`\[ kf k_\ ZfekiXjk dXgj kf ^\e\iXk\ g\idlk\[ [XkXj\kj, P_\ jXd\ g\idlkXk`fe
cf^`Z nXj Xggc`\[ kf k_\ e\liXc Zf[`e^ XeXcpj\j ]fi gifXZk`m\ Xe[ i\XZk`m\ Zfekifc n`k_`e
\XZ_ ^iflg* Xj n\cc Xj ]fi ^iflg+jg\Z`]`Z e\liXc Zf[`e^ f] Zf^e`k`m\ Zfekifc gifZ\jj\j,
S\ _Xm\ i\m`j\[ k_\ I\k_f[j Xe[ N\jlckj j\Zk`fe kf ZcXi`]p k_\ lj\ f] iXe[fd`j\ `e
k_\j\ [`]]\i\ek XeXcpj\j,

3.13- The description of ROI definition should be revised. The first sentence is not very
clear.
- More importantly, ROI definition based on resting state data in a separate dataset
seems suboptimal, if the authors cannot give a clearer rationale for this. ROI selection
based on published meta-analytic results or at least task-based effects in previous
studies seems more warranted.

N\jgfej\8 S\ Xggi\Z`Xk\ k_\ i\m`\n\i|j ]\\[YXZb i\^Xi[`e^ k_\ [\]`e`k`fe f] fli NKEj,
Bfccfn`e^ k_\ i\m`\n\i|j jl^^\jk`fe* n\ i\[\]`e\[ k_\ NKEj YXj\[ fe X d\kX+XeXcpj`j
f] gi\m`flj ]INE jkl[`\j fe `e_`Y`kfip Zfekifc, Og\Z`]`ZXccp* n\ Zi\Xk\[ jg_\i`ZXc NKEj
`eZcl[`e^ k_\ gi\OI= Xe[ i=E `e k_\ jXc`\eZ\ e\knfib* Xj n\cc Xj k_\ i@HLB? Xe[ iLL?
`e k_\ ]ifekfgXi`\kXc e\knfib, Ee i\+ilee`e^ k_\ XeXcpj\j lj`e^ k_\j\ d\kX+XeXcpk`Z NKEj*
n\ ]fle[ _`^_cp j`d`cXi i\jlckj* jlggfik`e^ k_\ ifYljke\jj f] fli fi`^`eXc ]`e[`e^j,
=[[`k`feXccp* n\ Zfe[lZk\[ ]lik_\i Zfekifc XeXcpj\j* ZfdgXi`e^ k\dgfiXc Xe[ jgXk`Xc
jkXY`c`kp Y\kn\\e k_\ ^iflgj n_`c\ Zfekifcc`e^ ]fi X^\* ^\e[\i* Xe[ _\X[ dfk`fe, P_\j\
XeXcpj\j Zfe]`id\[ k_\ jkXY`c`kp f] fli i\jlckj* ]lik_\i i\`e]fiZ`e^ k_\ mXc`[`kp f] fli
ZfeZclj`fej,

3.14- Is there a rationale for the 125 voxel searchlight size?

N\jgfej\8 P_\ Z_f`Z\ f] X /03+mfo\c j\XiZ_c`^_k j`q\ `j YXj\[ fe `kj n`[\jgi\X[ lj\ `e
gi\m`flj dlck`mXi`Xk\ gXkk\ie XeXcpj`j 'IRL=( jkl[`\j* `k _Xj Y\\e j_fne kf Y\ j\ej`k`m\
`e [\k\Zk`e^ Yfk_ k_\ Zfek\ek Xe[ Zf^e`k`m\ gifZ\jj\j f] `ek\i\jk '@`dj[Xc\+VlZb\i %
NXe^XeXk_* 0./69 CXf \k Xc,* 0.0/9 CXf \k Xc,* 0.019 CXf \k Xc,* 0.009 R`^Xes % L`XqqX*
0.0.9 Tl \k Xc,* 0.0/9 V_\e^ \k Xc,* 0./6(, P_`j j\XiZ_c`^_k j`q\ jki`b\j X YXcXeZ\
Y\kn\\e Y\`e^ jl]]`Z`\ekcp cXi^\ kf ZXgkli\ d\Xe`e^]lc gXkk\iej f] e\liXc XZk`m`kp* n_`c\
i\dX`e`e^ jdXcc \efl^_ kf dX`ekX`e jgXk`Xc jg\Z`]`Z`kp '@`dj[Xc\+VlZb\i % NXe^XeXk_*
0./6(,

3.15- The authors seem to correct for multiple testing within each analysis (FDR
corrected p values are reported). I am wondering if they also correct globally for the
large amount of tests they performed overall on this dataset?



N\jgfej\8 S\ Xggi\Z`Xk\ k_\ i\m`\n\i|j ZfeZ\ie i\^Xi[`e^ dlck`gc\ k\jk`e^ XZifjj k_\
mXi`flj XeXcpj\j, Ee fli jkl[p* B@N Zfii\Zk`fe nXj Xggc`\[ n`k_`e \XZ_ `e[`m`[lXc
XeXcpj`j kf Zfekifc ]fi Ppg\ E \iifi iXk\j XjjfZ`Xk\[ n`k_ dlck`gc\ ZfdgXi`jfej n`k_`e
k_fj\ jg\Z`]`Z Zfek\okj, AXZ_ XeXcpj`j `e fli jkl[p nXj [\j`^e\[ kf k\jk [`jk`eZk*
_pgfk_\j`j+[i`m\e hl\jk`fej XYflk [`]]\i\ek e\liXc Z_XiXZk\i`jk`Zj '\,^,* k\dgfiXc
mXi`XY`c`kp Xe[ jgXk`Xc jkXY`c`kp(* n_`Z_ Xjj\jj j\gXiXk\ Xjg\Zkj f] YiX`e ]leZk`fe, P_\j\
XeXcpj\j Xi\ k_\fi\k`ZXccp `e[\g\e[\ek f] \XZ_ fk_\i* Xj k_\p d\Xjli\ [`]]\i\ek e\liXc
gifg\ik`\j* Xe[ k_\i\]fi\ [f efk Zfejk`klk\ i\g\Xk\[ k\jk`e^ f] k_\ jXd\ _pgfk_\j`j,
P_`j XggifXZ_ Xccfnj ]fi X ]fZlj\[ `ek\igi\kXk`fe f] \XZ_ e\liXc d\Xjli\ n`k_flk
le[lcp g\eXc`q`e^ k_\ i\jlckj XZifjj lei\cXk\[ _pgfk_\j\j, P_\i\]fi\* n\ Y\c`\m\ k_\
B@N Zfii\Zk`fej Xggc`\[ n`k_`e \XZ_ XeXcpj`j Xi\ jl]]`Z`\ek Xe[ Xggifgi`Xk\cp Zfekifc ]fi
Ppg\ E \iifij* n_`c\ dX`ekX`e`e^ j\ej`k`m`kp kf [\k\Zk d\Xe`e^]lc ^iflg [`]]\i\eZ\j, S_`c\
n\ Xi\ fg\e kf Zfe[lZk`e^ ]lik_\i XeXcpj`j ]fi dlck`gc\ ZfdgXi`jfe Zfii\cXk`fej `] k_\
i\m`\n\i k_`ebj `k `j e\Z\jjXip,

3.16 Figure 4: The figure title and captions include ICP modulation of RT, I suggest to
phrase this more carefully. Correlational analyses cannot speak to causality and we do
not know if the recruitment of brain regions in a fashion that is similar to successful go
trials actually modulates RT, or of both the spatial pattern in brain activation and the RT
are modulated by another, underlying process or factor.

N\jgfej\8 S\ Xgfcf^`q\ ]fi Xep Zfe]lj`fe ZXlj\[, S_`c\ n\ df[\c\[ k_\ ^f \m\ek|j
fej\k n`k_ X jk`Zb ]leZk`fe n_`Z_ nXj Y\]fi\ k_\ dfkfi \o\Zlk`fe kf d`e`d`q\ k_\
`e]cl\eZ\ f] NP fe fli j`e^c\+ki`Xc \jk`dXk`fe* n\ XZbefnc\[^\ k_Xk k_\ jcl^^`j_ eXkli\
f] k_\ >KH@ j`^eXc d\Xej k_Xk Zfii\cXk`fe XeXcpj\j ZXeefk \jkXYc`j_ ZXljXc`kp, Ee
i\jgfej\ kf k_\ i\m`\n\i|j ZfeZ\ie* n\ _Xm\ i\g_iXj\[ #df[lcXk`fe# kf #XjjfZ`Xk`fe# `e
k_\ ]`^li\ k`kc\ Xe[ ZXgk`fej kf Xmf`[ `dgcp`e^ X ZXljXc i\cXk`fej_`g,
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REVIEWERS' COMMENTS

Reviewer #3 (Remarks to the Author):

Overall, the authors have addressed my concerns thoroughly and thoughtfully. Only few

minor points remain.

MZhedchZ8 RZ i]Vc` i]Z gZk^ZlZg [dg i]Z^g XVgZ[ja gZk^Zl VcY ]Zae[ja XdbbZcih dc djg

bVcjhXg^ei, RZ VeegZX^ViZ i]Z^g gZXd\c^i^dc d[ djg Z[[dgih id VYYgZhh i]Z^g egZk^djh

XdcXZgch,

General:

- Please check language again. For instance, “significant” instead of “significantly” is

used in various instances across the manuscript.

MZhedchZ8 RZ ]VkZ XVgZ[jaan gZk^ZlZY i]Z bVcjhXg^ei VcY XdggZXiZY ^chiVcXZh d[

^cXdggZXi ldgY jhV\Z,

Results:

- Line 218ff: if the authors made any changes to their statement that children with ADHD

have poor reactive control and less stable performance but preserved proactive control,

this is not tracked/highlighted. I still think the statement is too bold as it is currently,

given that the findings were only significant in the full but not the fmri sample.

MZhedchZ8 RZ ]VkZ gZk^hZY i]Z iZmi id WZiiZg VX`cdlaZY\Z i]Z a^b^iZY gdWjhicZhh d[ i]Z

[HMD hVbeaZ8 qO]Z WZ]Vk^dgVa gZhjaih [gdb i]Z [jaa hVbeaZ ^cY^XViZ i]Vi X]^aYgZc l^i]

<?C? Zm]^W^i eddgZg gZVXi^kZ Xdcigda VcY aZhh hiVWaZ eZg[dgbVcXZ l]^aZ bV^ciV^c^c\

egdVXi^kZ Xdcigda XdbeVgZY id i]Z^g O? eZZgh, R]^aZ V h^b^aVg igZcY lVh dWhZgkZY ^c i]Z

[HMD hVbeaZ* i]ZhZ Z[[ZXih lZgZ aZhh gdWjhi* a^`Zan YjZ id i]Z gZYjXZ hVbeaZ h^oZ, O]^h

gZYjXi^dc eg^bVg^an gZhjaiZY [gdb ZmXZhh^kZ ]ZVY bdi^dc* l]^X] lVh eVgi^XjaVgan

egZkVaZci Vbdc\ X]^aYgZc Y^V\cdhZY l^i] <?C?,r (KV\Z 4)

- In terms of structure, adding the ROI analyses directly after the respective whole brain

level analyses might be helpful and more in line with the figures.

MZhedchZ8 RZ VeegZX^ViZ i]Z gZk^ZlZg'h hj\\Zhi^dc, Dc djg ^c^i^Va hjWb^hh^dc* lZ

higjXijgZY i]Z l]daZ+WgV^c VcY MJD gZhjaih h^b^aVgan Vh i]Z gZk^ZlZg hj\\ZhiZY ]ZgZ,

CdlZkZg* ^c i]Z aVhi gZk^h^dc* MZk^ZlZg $0 gZXdbbZcYZY jh VYVei^c\ i]Z ^aajhigVi^dc id



i]Z XjggZci [dgbVi, O]^h dg\Vc^oVi^dcVa higjXijgZ lVh X]dhZc id WZiiZg Zbe]Vh^oZ i]Z

`Zn gdaZ d[ i]Z Xd\c^i^kZ Xdcigda hnhiZb eaVnZY ^c i]Z egdVXi^kZ VcY gZVXi^kZ Xdcigda* VcY

id ]^\]a^\]i i]Z^g Y^[[ZgZcXZh WZilZZc X]^aYgZc l^i] VcY l^i]dji <?C?, Ajgi]ZgbdgZ* id

bV^ciV^c V YZ\gZZ d[ Xd]ZgZcXZ* i]Z MJD VcVanhZh [dXjh^c\ dc iZbedgVa VcY heVi^Va

hiVW^a^in VgZ hi^aa egZhZciZY Y^gZXian [daadl^c\ i]Z^g XdggZhedcY^c\ l]daZ+WgV^c VcVanhZh,

RZ ]deZ i]Vi i]^h VeegdVX] WVaVcXZh V higdc\ Zbe]Vh^h dc i]Z Xd\c^i^kZ Xdcigda hnhiZb

l^i] V XaZVg VcY cVk^\VWaZ egZhZciVi^dc [dg djg gZVYZgh, RZ VgZ ]Veen id egdk^YZ

VYY^i^dcVa XaVg^[^XVi^dc dg bV`Z [jgi]Zg VY_jhibZcih ^[ cZZYZY,

- Line 371 ff: “Children with ADHD showed less distributed effect in the supplementary

motor area and anterior cingulate cortex in Certain and Uncertain Go trial” please clarify

that this is by visual inspection/comparison, not statistical comparison.

Response: We thank the reviewer for highlighting the need for clarification and 
apologize for any confusion caused by our previous wording. To clarify, the observation 
on Line 371 pertains solely to the ICP-RT association effect in children with ADHD. 
While visual inspection suggested that the spatial extent of effect in the supplementary 
motor area and anterior cingulate cortex appeared less distributed in children with 
ADHD compared to TD children during Certain and Uncertain Go trials, we did not 
conduct a statistical comparison at the voxel level for each participant. Such an analysis 
would require applying a multiple comparison correction that necessarily differs from the 
TFCE approach used in our group-level analysis, and therefore, this observation cannot 
be directly integrated into our whole-brain statistical results. Importantly, this does not 
impact our main findings or our conclusion that children with ADHD exhibit a weaker 
association between ICP and RT in the cognitive control system compared to TD 
children. As this conclusion is further supported by both whole-brain searchlight and 
ROI-based analyses, which consistently demonstrated a significantly stronger 
association in TD children. 

Od XaVg^[n i]^h ed^ci* lZ ]VkZ gZk^hZY i]Z iZmi Vh [daadlh8 qChildren with ADHD exhibited 
effect in the supplementary motor area and anterior cingulate cortex during Certain and 
Uncertain Go trials (TFCE, p<0.05 corrected), though spatial extent of the effect 
appears to be smaller in children with ADHD than TD children,r  (Page 9) 

Reviewer #4 (Remarks to the Author):

I co-reviewed this manuscript with one of the reviewers who provided the listed reports.

This is part of the Nature Communications initiative to facilitate training in peer review



and to provide appropriate recognition for Early Career Researchers who co-review

manuscripts.

For this rebuttal review, as my senior co-reviewer declined to participate in the review

process, I have discussed with the editor and was advised to provide my independent

assessment of the revised manuscript. I have reviewed the revised manuscript and the

authors' responses to the previous comments.

Overall, I appreciate the authors' extensive efforts in addressing the previous concerns

and improving the manuscript. The proposed metrics based on single-trial BOLD signals

(temporal variability and spatial stability) offer novel perspectives for understanding

neural dynamics in ADHD and similar disorders, showing promising potential for future

research. The additional control analyses have enhanced the study's rigor and reliability.

While the manuscript has been substantially improved, there are several remaining

issues that require attention:

(1) There is a notable disconnect between the network-level framework emphasized in

the Introduction and Discussion (focusing on SN and FPN), and the region-based

reporting in the Results section. This inconsistency may pose challenges for readers

less familiar with these networks. A clearer mapping between individual regions and

their corresponding networks would enhance the manuscript's accessibility and

coherence.

MZhedchZ8 RZ V\gZZ i]Vi V XaZVg bVee^c\ WZilZZc ^cY^k^YjVa gZ\^dch VcY i]Z^g

XdggZhedcY^c\ cZildg`h XVc Zc]VcXZ i]Z bVcjhXg^eish VXXZhh^W^a^in, Od VYYgZhh i]^h* lZ

]VkZ gZk^hZY i]Z iZmi id Zmea^X^ian a^c` i]Z ]nedi]Zh^oZY gZ\^dch l^i] i]Z^g VhhdX^ViZY

cZildg`h* Vh [daadlh8 qRZ ]nedi]Zh^oZY i]Vi X]^aYgZc l^i] <?C? ldjaY h]dl ^cXgZVhZY

iZbedgVa kVg^VW^a^in VcY gZYjXZY heVi^Va hiVW^a^in d[ ig^Va+Zkd`ZY gZhedchZh ^c i]Z <D VcY

egZNH<* l]^X] VgZ i]Z `Zn cdYZh d[ i]Z NI* Vh lZaa Vh YaKA> VcY KK>* l]^X] VgZ i]Z

`Zn cdYZh d[ i]Z AKI,r (KaZVhZ hZZ eV\Z 3), <YY^i^dcVaan* id WZiiZg ^aajhigViZ i]Z

XdggZhedcYZcXZ WZilZZc MJDh VcY i]Z^g gZheZXi^kZ cZildg`h* lZ bdY^[^ZY A^\jgZ /] Wn

jh^c\ Y^hi^cXi Xdadgh id Y^[[ZgZci^ViZ MJDh [gdb Y^[[ZgZci cZildg`h,

(2) Several aspects of figure presentation require improvement. While Figures 2-5 now

include colorbars as requested, they lack proper labeling of the metrics being displayed.

The correspondence between whole brain results and ROI-based results remains

difficult to interpret due to inconsistent scaling between whole brain colorbars and ROI-

based y-axes, and unclear mapping of ROI locations to whole-brain results. Additionally,



the inconsistent use of colormaps across figures lacks clear justification, and Figure 6

needs proper legend explaining the color-coding of dots. These presentation issues

significantly impact the interpretability of the results.

MZhedchZ8 O]Z l]daZ+WgV^c gZhjaih egZhZciZY ^c A^\jgZh 0p3 gZegZhZci \gdje+aZkZa

hiVi^hi^Xh egdYjXZY Wn ANGsh gVcYdb^hZ l^i] OA>@ XdggZXi^dc* VcY i]Z XdadgWVg

^cY^XViZh /we* l]^X] ^h V hiVcYVgY VeegdVX] ^c cZjgd^bV\^c\ VcVanh^h, RZ Vedad\^oZ [dg

cdi ^cXajY^c\ i]Z XdadgWVg aVWZah ^c djg egZk^djh hjWb^hh^dc, Dc XdcigVhi* i]Z MJD+WVhZY

gZhjaih Y^heaVn kVajZh [dg iZbedgVa kVg^VW^a^in VcY heVi^Va hiVW^a^in* YZg^kZY [gdb djg

VcVanhZh, RZ ]VkZ cdl VYYZY Veegdeg^ViZ aVWZa^c\ id i]Z XdadgWVgh d[ i]Z l]daZ+WgV^c

gZhjaih id XaVg^[n i]Z bZig^Xh WZ^c\ Y^heaVnZY, <YY^i^dcVaan* lZ ]VkZ jeYViZY A^\jgZ 4

(cdl A^\jgZ 5) id ^cXajYZ V aZ\ZcY ZmeaV^c^c\ i]Z Xdadg XdY^c\ d[ Ydih, RZ ]deZ i]ZhZ

gZk^h^dch ^begdkZ i]Z VXXZhh^W^a^in d[ djg [^\jgZh VcY VYYgZhh i]Z gZk^ZlZgsh XdcXZgch,

(3) While the Discussion section has been revised, it still contains substantial overlap

with the Results and Methods sections, and has actually increased in length. This

makes it more challenging to follow the logical flow of arguments. The discussion of

within-group spatial similarity and its relationship to heterogeneity in ADHD symptoms

and cognitive deficits requires more careful consideration, as these interpretations

currently lack direct supporting evidence from the results.

MZhedchZ8 RZ i]Vc` i]Z gZk^ZlZg [dg i]Z^g XVgZ[ja Xdch^YZgVi^dc d[ i]Z gZaVi^dch]^e

WZilZZc l^i]^c+\gdje heVi^Va h^b^aVg^in VcY <?C? hnbeidbh-Xd\c^i^kZ YZ[^X^ih, =ZXVjhZ

cd egZk^djh hijY^Zh ]VkZ ZmVb^cZY i]Z ]ZiZgd\ZcZ^in d[ Y^hig^WjiZY cZjgVa XdY^c\

Yjg^c\ Xd\c^i^kZ Xdcigda* lZ [^ghi eZg[dgbZY V l^i]^c+\gdje ^ciZg+hjW_ZXi eViiZgc h^b^aVg^in

VcVanh^h, RZ VX`cdlaZY\Z i]Vi Y^gZXian gZaVi^c\ l^i]^c+\gdje cZjgVa bZVhjgZh id Xa^c^XVa

hnbeidbh VXgdhh Wdi] Xd]dgih ldjaY WZ ]^\]an ^c[dgbVi^kZ, CdlZkZg* hjX] Xgdhh+\gdje

XdbeVg^hdch cZXZhh^iViZ V Xdbbdc gZegZhZciVi^dcVa gZ[ZgZcXZ* l]^X] Y^Y cdi Zm^hi ^c

i]^h VcVanh^h, Od VYYgZhh i]^h* lZ ^beaZbZciZY Vc <?C?+a^`Z cZjgVa eViiZgc Vh V h]VgZY

VcX]dg* ZcVWa^c\ gdWjhi hnbeidb XdggZaVi^dch l]^aZ bV^ciV^c^c\ bZi]dYdad\^XVa g^\dg,

O]^h VeegdVX] Vahd Va^\ch l^i] gZXZci VYkVcXZh ^c Y^bZch^dcVa ehnX]^Vign VcY

higZc\i]Zch i]Z Xa^c^XVa gZaZkVcXZ d[ djg [^cY^c\h (>ji]WZgi* 0./29 Hdgg^h Zi Va,* 0.009

TZZ Zi Va,* 0./3),

MZ\VgY^c\ i]Z dkZgVaa ?^hXjhh^dc* lZ VeegZX^ViZ i]Z gZk^ZlZgsh hj\\Zhi^dch [dg

higZVba^c^c\ VcY XaVg^[^XVi^dc, CdlZkZg* WVhZY dc i]Z XdchZchjh d[ i]Z di]Zg gZk^ZlZgh*

lZ [ZZa i]Vi i]Z XjggZci ^ciZ\gViZY [dgbVi egdk^YZh V XaZVg VcY XdbegZ]Zch^kZ cVggVi^kZ,



RZ ]VkZ bVYZ b^cdg XaVg^[^XVi^dch [dg Zc]VcXZY XaVg^in l]^aZ gZiV^c^c\ i]Z higjXijgZ i]Vi

lZ Xdch^YZg ZhhZci^Va [dg [jaan XdckZn^c\ djg [^cY^c\h VcY i]Z^g ^bea^XVi^dch,

(4) The specification of event onsets in the fMRI GLM analysis, while included in the

response letter, should be explicitly detailed in the main text. The current description is

too brief for replication purposes. More detailed information about event onset

definitions, timing parameters, and relevant processing steps would enhance the

reproducibility of the study.

MZhedchZ8 RZ i]Vc` i]Z gZk^ZlZg [dg i]^h kVajVWaZ hj\\Zhi^dc, Dc gZhedchZ* lZ ]VkZ

VYYZY YZiV^aZY ^c[dgbVi^dc VWdji ZkZci dchZi YZ[^c^i^dch* i^b^c\ eVgVbZiZgh* VcY

gZaZkVci egdXZhh^c\ hiZeh id i]Z bV^c iZmi id Zc]VcXZ i]Z gZegdYjX^W^a^in d[ i]Z hijYn,

q, @VX] ig^Va WZ\Vc l^i] V l]^iZ dg \gZZc Xgdhh (>jZ) ^c i]Z XZciZg d[ i]Z hXgZZc [dg 1..

b^aa^hZXdcYh* [daadlZY Wn V \gZZc Vggdl (\d h^\cVa), KVgi^X^eVcih lZgZ YZbVcYZY id

bV`Z Vc VXXjgViZ VcY heZZYn Wjiidc egZhh ^c gZhedchZ id i]Z ed^ci^c\ Y^gZXi^dc d[ i]Z

\gZZc Vggdl l^i]^c /,3h V[iZg i]Z dchZi d[ i]Z Bd hi^bja^, JXXVh^dcVaan* i]Z \gZZc Vggdl

ijgcZY id gZY (hide h^\cVa)* VcY eVgi^X^eVcih ]VY id l^i]]daY i]Z^g gZhedchZh l]Zc i]Z

Xdadg X]Vc\ZY, O]Z Xdadg d[ i]Z XjZ ^cY^XViZY i]Z egdWVW^a^in d[ i]Z hide h^\cVa ^c i]Z

Xdb^c\ ig^Va, < \gZZc Xgdhh ^cY^XViZh i]Vi cd hide h^\cVa ldjaY dXXjg V[iZg i]Z Xdb^c\ \d

h^\cVa* l]^X] ^h YZ[^cZY Vh >ZgiV^c Bd ig^Va, < l]^iZ Xgdhh ^cY^XViZh i]Vi V hide h^\cVa

bVn dXXjg V[iZg i]Z Xdb^c\ \d h^\cVa (11% X]VcXZ)* l]^X] ^h YZ[^cZY Vh PcXZgiV^c Bd

ig^Va, D[ V hide h^\cVa ^h egZhZciZY* i]Z ig^Va ^h YZ[^cZY Vh Nide ig^Va, O]Z hide+h^\cVa YZaVn

(NN?) lVh ^c^i^Va^oZY Vi 0..bh VcY VY_jhiZY ^c V hiV^gXVhZ [Vh]^dc, D[ i]Z eVgi^X^eVci

hjXXZhh[jaan XVcXZaZY V egZediZci gZhedchZ* i]Z NN? ^cXgZVhZY Wn 3.bh ^c i]Z cZmi

Nide ig^Va, D[ i]Z eVgi^X^eVci [V^aZY ^c hidee^c\* i]Z NN? YZXgZVhZY Wn 3.bh ^c i]Z cZmi

Nide ig^Va, KVgi^X^eVcih XdbeaZiZY ild gjch d[ i]Z >NNO ^c i]Z hXVccZg* VcY ZVX] gjc

^cXajYZY 10 >ZgiV^c Bd ig^Vah* 10 PcXZgiV^c Bd ig^Vah* VcY /4 Nide ig^Vah l^i] _^iiZgZY

^ciZg+ig^Va ^ciZgkVah (DODh) WZilZZc / VcY 2 hZXdcYh,r (KV\Z /6)

qDbV\Z egZ+egdXZhh^c\ VcY hiVi^hi^XVa VcVanh^h lZgZ eZg[dgbZY jh^c\ NKH/0
(]iieh8--lll,[^a,^dc,jXa,VX,j`-heb-hd[ilVgZ-heb/0), O]Z [^ghi /0 kdajbZh WZ[dgZ i]Z iVh`
lZgZ Y^hXVgYZY id Vaadl [dg O/ Zfj^a^Wg^jb, O]Z gZbV^c^c\ ^bV\Zh lZgZ i]Zc gZVa^\cZY
id XdggZXi [dg ]ZVY bdkZbZcih VcY jcYZglZci ha^XZ+i^b^c\ XdggZXi^dc, @KD ^bV\Zh lZgZ
gZ\^hiZgZY id i]Z HID hiVcYVgY heVXZ, ?ViV lZgZ heVi^Vaan hbddi]ZY jh^c\ V 0 bb
ARCH BVjhh^Vc `ZgcZa Vh gZXZci hijY^Zh hj\\ZhiZY i]Vi b^c^bVa heVi^Va hbddi]^c\
XdjaY Zc]VcXZ h^\cVa+id+cd^hZ gVi^d l]^aZ egZhZgk^c\ Y^hig^WjiZY eViiZgc ^c[dgbVi^dc
(?^bhYVaZ+UjX`Zg & MVc\VcVi]* 0./6),
r (KV\Z /7)



q>dckZci^dcVa BGH lVh XdcYjXiZY id Zhi^bViZ ig^Va VkZgV\ZY cZjgVa gZhedchZh Za^X^iZY
Wn iVh` XdcY^i^dch ^c i]Z >NNO* ^cXajY^c\ >ZgiV^c Bd* PcXZgiV^c Bd* NjXXZhh[ja Nide
(NjXXNide)* PchjXXZhh[ja Nide (PchjXXNide) VcY Bd Zggdg, Og^Va dchZi lVh adX`ZY id
i]Z Bd hi^bjajh, N^m bdi^dc eVgVbZiZgh lZgZ ZciZgZY Vh XdkVg^ViZh d[ cd ^ciZgZhi,
” (KV\Z /7)

Reviewer #5 (Remarks to the Author):

This is a novel and well executed study examining proactive and reactive control in

children with ADHD compared to neurotypical children. The authors utilised a novel

computational method to explore neural temporal and spatial stability/instability in ADHD

of trial-evoked activity in a stop signal reaction time task. Via this technique authors

could explore temporal stability by examining measures such as standard deviation and

kurtosis in neural activity and spatial stability using representational similarity analysis

(RSA). Overall this study provides new exciting insights into cognitive control in ADHD.

My questions regarding the analysis and meaning of the variables such as the standard

deviation and kurtosis were addressed by responses to previous reviewers. I have a

number of minor remaining questions but overall the manuscript is an important, well

executed one.

MZhedchZ8 RZ h^cXZgZan i]Vc` MZk^ZlZg [dg i]Z^g i]dj\]i[ja VcY hjeedgi^kZ ZkVajVi^dc

d[ djg bVcjhXg^ei, RZ VgZ ZheZX^Vaan \gViZ[ja [dg ndjg gZXd\c^i^dc d[ i]Z cdkZain d[ djg

XdbejiVi^dcVa VeegdVX] VcY i]Z hijYnsh Xdcig^Wji^dc id jcYZghiVcY^c\ egdVXi^kZ VcY

gZVXi^kZ Xdcigda ^c <?C?, RZ VgZ eaZVhZY i]Vi djg gZhedchZh id i]Z egZk^djh gZk^ZlZgh

]VkZ VYZfjViZan XaVg^[^ZY ndjg fjZhi^dch gZ\VgY^c\ `Zn kVg^VWaZh hjX] Vh hiVcYVgY

YZk^Vi^dc VcY `jgidh^h,

I am not sure how accurate it is to state that inhibitory dysregulation is a core feature of

ADHD – this is highlighted by the relatively old references provided to support that

statement. In fact, many children with ADHD have no issues with inhibitory control.

MZhedchZ8 RZ gZheZXi[jaan VX`cdlaZY\Z i]Z gZk^ZlZgsh eZgheZXi^kZ VcY V\gZZ i]Vi

^c]^W^idgn Xdcigda YZ[^X^ih VgZ cdi jc^kZghVaan egZhZci VXgdhh Vaa X]^aYgZc l^i] <?C?,

CdlZkZg* V hjWhiVci^Va WdYn d[ Zk^YZcXZ* ^cXajY^c\ gZXZci hijY^Zh (>V^ Zi Va,* 0.019

H^gVWZaaV* 0.0/9 IZ_Vi^ Zi Va,* 0.0/)* hjeedgih i]Z k^Zl i]Vi ^c]^W^idgn YnhgZ\jaVi^dc ^h

dcZ d[ i]Z XdgZ [ZVijgZ d[ i]Z Y^hdgYZgh,



Dc gZhedchZ id i]Z gZk^ZlZgsh XdbbZci* lZ ]VkZ jeYViZY i]Z hiViZbZci VcY ^cXajYZY

jeYViZY gZ[ZgZcXZh, RZ ]deZ i]ZhZ gZk^h^dch XVc VYYgZhh i]Z gZk^ZlZgsh XdcXZgc,

qDc]^W^idgn YnhgZ\jaVi^dc* i]Z ^beV^gZY VW^a^in id hjeegZhh XdciZmi+^cVeegdeg^ViZ

gZhedchZh* ^h ]nedi]Zh^oZY id WZ dcZ d[ i]Z XdgZ bZX]Vc^hbh jcYZgan^c\ i]ZhZ

WZ]Vk^dgVa e]ZcdineZh (=Vg`aZn* /7759 >V^ Zi Va,* 0.019 G^ehonX & NX]VX]Vg* 0./.9

R^aaXjii Zi Va,* 0..3),r (KV\Z 1),

It is somewhat misleading to state that participants were actually age and gender

matched when the case is that there were no significant differences in groups between

age and gender.

MZhedchZ8 RZ i]Vc` i]Z gZk^ZlZg [dg ed^ci^c\ i]^h dji, RZ ]VkZ gZk^hZY i]Z iZmi id

XaVg^[n i]Vi i]ZgZ lZgZ cd h^\c^[^XVci Y^[[ZgZcXZh WZilZZc i]Z \gdjeh ^c V\Z VcY \ZcYZg*

gVi]Zg i]Vc hiVi^c\ i]Zn lZgZ Zmea^X^ian bViX]ZY,

qO]ZgZ lZgZ cd h^\c^[^XVci Y^[[ZgZcXZh ^c V\Z dg \ZcYZg WZilZZc i]Z ild \gdjeh (Vaa

eh;.,0* ild+hVbeaZ i+iZhi* Table 1),r (KV\Z 3)

What was the criterion for ADHD diagnosis? Were clinical interviews conducted and

what cut-off was used for the Conners’?

MZhedchZ8 >a^c^XVa Y^V\cdh^h d[ <?C? lVh ^c[dgbZY Wn eVgi^X^eVcihs eVgZcih dg aZ\Va

\jVgY^Vch VcY [jgi]Zg Xdc[^gbZY Wn Xa^c^XVa fjZhi^dccV^gZ VYb^c^hiZgZY Wn Xa^c^XVa

VhhZhhdgh jcYZg hjeZgk^h^dc d[ V Xa^c^XVa ehnX]dad\^hi, RZ ]VkZ VYYZY i]ZhZ

^c[dgbVi^dc ^c i]Z HZi]dYh, (KV\Z /6),
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 co-reviewed this manuscript with one of the reviewers who provided the listed reports. This is part of the 

Nature Communications initiative to facilitate training in peer review and to provide appropriate recognition 

for Early Career Researchers who co-review manuscripts. For this rebuttal review, as my senior co-reviewer 

declined to participate in the review process, I have discussed with the editor and was advised to provide my 

independent assessment of the revised manuscript.

I have reviewed the revised manuscript and the authors' responses to the previous comments. Overall, I 

appreciate the authors' extensive efforts in addressing the previous concerns and improving the manuscript. 

The proposed metrics based on single-trial BOLD signals (temporal variability and spatial stability) offer novel 

perspectives for understanding neural dynamics in ADHD and similar disorders, showing promising potential 

for future research. The additional control analyses have enhanced the study's rigor and reliability. 

While the manuscript has been substantially improved, there are several remaining issues that require 

attention: 

(1) There is a notable disconnect between the network-level framework emphasized in the Introduction and 

Discussion (focusing on SN and FPN), and the region-based reporting in the Results section. This inconsistency 

may pose challenges for readers less familiar with these networks. A clearer mapping between individual 

regions and their corresponding networks would enhance the manuscript's accessibility and coherence. 

(2) Several aspects of figure presentation require improvement. While Figures 2-5 now include colorbars as 

requested, they lack proper labeling of the metrics being displayed. The correspondence between whole-

brain results and ROI-based results remains difficult to interpret due to inconsistent scaling between whole-

brain colorbars and ROI-based y-axes, and unclear mapping of ROI locations to whole-brain results. 

Additionally, the inconsistent use of colormaps across figures lacks clear justification, and Figure 6 needs 

proper legend explaining the color-coding of dots. These presentation issues significantly impact the 

interpretability of the results. 

(3) While the Discussion section has been revised, it still contains substantial overlap with the Results and 

Methods sections, and has actually increased in length. This makes it more challenging to follow the logical 

flow of arguments. The discussion of within-group spatial similarity and its relationship to heterogeneity in 

ADHD symptoms and cognitive deficits requires more careful consideration, as these interpretations 

currently lack direct supporting evidence from the results. 

(4) The specification of event onsets in the fMRI GLM analysis, while included in the response letter, should 

be explicitly detailed in the main text. The current description is too brief for replication purposes. More 

detailed information about event onset definitions, timing parameters, and relevant processing steps would 

enhance the reproducibility of the study. 

These modifications would further strengthen the manuscript and improve its utility for the research 

community. Despite these concerns, I believe this study makes a valuable contribution to our understanding 

of neural dynamics in ADHD, particularly through its innovative methodological approach. 


