Editorial comments:
1. There are scattered typos throughout the manuscript. Please copy-edit the manuscript.
2. Please provide first names and email addresses for each author.
3. Please provide a citation for each evaluation in step 2.
4. Please provide all user input commands for steps 4 and 5. We need all terminal commands and/or buttons clicks in a GUI needed to perform the experiment: File | Save | etc. You need to answer the question of how every analysis is done so that others can replicate the protocol.

5. Please focus the manuscript on the protocol instead of the results. We are a methods based journal with a focus on increasing the reproducibility of the protocol. The Discussion is especially results focused.

6. Table 1 is not cited in the manuscript.

7. Please provide journal, issue, and page numbers for all references.

RESPONSE: All the changes requested have been now addressed. We have now provided all the scripts employed for the pre- and post-processing analyses. We have attached a .zip file with all the scripts and matlabbatches used for this study. Please let us know what is the best way to include this file in the manuscript.












Reviewers' comments:
Reviewer #4:
Manuscript Summary:
The manuscript provides data of interest in the field of cannabis addiction and dual pathology, especially regarding Magnetic Resonance Imaging measurements. However, the authors should make an in-depth review of this version taking into account my concerns

RESPONSE: We thank the reviewer for appreciating our study.

Major Concerns:

1. Regarding diagnosis, both the frequency and duration of cannabis use by the majority of participants suggest that instead of abuse, the term dependency should be used according to DSM-IV criteria used or cannabis use disorder. It is important to clarify this diagnostic terminology.

RESPONSE:  We thank the reviewer for this suggestion. We have now replaced the term “abuse” with the term “dependency” and the term “abusers” with “users” in the whole manuscript.

2. The presence of polyconsumption can mediate the results of both groups, but to a greater extent in that of comorbid psychosis. It is stated that this is in "lower frequency that cannabis", although this statement does not solve the problem posed by the different proportion of patients in each group with said consumption pattern. Authors should consider whether to refer to the main substance of consumption. In fact, polyconsumption is the globally widespread pattern of substance use disorders and dual disorders.
RESPONSE: We thank the reviewer for this suggestion. We have now clarified this aspect in the results section, which now reads as follows: 

“Although we are aware that the presence of poly-consumption in our sample might have negatively affected the generalizability of our findings, it is important to highlight that the use of other drugs was very limited compared to cannabis use. Indeed, in contrast to cannabis use, the consumption of other drugs was lifetime and not occurring during the time of the study. Nonetheless, our results should be taken cautiously and need to be replicated in a more homogeneous sample.” (lines 360-365)
 
3. The term substance-induced psychosis is used. A greater detail of clinical evaluation is needed to support that psychosis has been induced. If there is no clear evidence that psychosis is primary or secondary in all patients, the use of concomitant / comorbid psychosis would be more correct. Moreover, in patients with "psychosis" the specific diagnoses presented should be detailed.
RESPONSE: We thank the reviewer for this clarification. We used the term “Substance-induced psychosis” following the criteria of DSM-IV that include: a) Prominent hallucinations or delusions; b) there is evidence from the history, physical examination, or laboratory findings that either the symptoms in Criterion “a” developed during, or within a month of, substance intoxication or withdrawal or medication used is etiologically related to the disturbance; c) the disturbance is not better accounted for by a psychotic disorder that is not substance induced. Evidence that the symptoms are better accounted for by a psychotic disorder that is not substance induced included the following: the symptoms precede the onset of the substance use (or medication use); the symptoms persist for a substantial period of time (e.g., about a month) after the cessation of acute withdrawal or severe intoxication, or are substantially in excess of what would be expected given the type or amount of the substance used or the duration of use; or there is other evidence that suggests the existence of an independent nonsubstance-induced psychotic disorder (e.g., a history of recurrent nonsubstance-related episodes). 
We agree with the reviewer that more details about the clinical evaluation is needed, therefore we have now added the following paragraph in the methods section, which now reads as follows: 
“Verify that psychotic symptoms do not precede the onset of the cannabis use and do not persist for a substantial period of time after the cessation of acute withdrawal or severe intoxication. Verify that there is no history of recurrent nonsubstance-related episodes.” (lines 177-179)

4. A wide clinical evaluation has been carried out, but in the case of the group with psychosis, the specific symptoms should have been considered with e.g. PANNS. The claim that all patients were in stable pharmacological treatment is insufficient. The authors should include this aspect as a limitation. Furthermore, section 2 (Clinical and Psychosocial evaluation) does not detail all measurements made on patients (HAM, YMRS, ...).
RESPONSE: We thank the reviewer. We have now added all the clinical measurements that we have performed in the methods section, which now reads as follows:
[bookmark: _Hlk41402653]“NOTE: Several clinical and psychosocial scales were administered to all the participants. 

1.1. To evaluate psychiatric symptoms, use the Brief Psychiatric Rating Scale (BPRS)29, the Young Mania Rating Scale (YMRS)30, the Montgomery-Åsberg Depression Rating Scale (MADRS)31, the Hamilton Depression Rating Scale (HAM-D)32 and the Hamilton Anxiety Rating Scale (HAM-A)33.

1.2. To explore the presence of trauma or infection during or immediately after the partum, use the Murray-Lewis Obstetric Complications Scale (MLOCS)34.

1.3. To assess experiences of neglect or abuse, use the Childhood Experience of Care and Abuse Questionnaire (CECA-Q)35. 

1.4. To estimate the Socio-economic status (SES), use the Socio Economic Status Scale of MacArthur36.

1.5. Use the Neighbourhood Scale (NS)37 to assess the specific characteristics of the neighbourhood, in terms of neighbourhood satisfaction (NS-A), sense of security (NS-B), level of degradation (NS-C), willingness on the part of fellow citizens to intervene in adverse situations (NS-D), and degree of acceptance of substances (NS-E).

1.6. Employ the Temperament and Character Inventory (TCI-125) for exploring personality traits38, 39. 

1.7. To assess the quality of life and the global functioning use the Manchester Short Assessment of Quality of Life (MANSA)40 and the Quality of Life Index (QL-index)41 and the Global Assessment of Functioning (GAF)27 scales, respectively.

NOTE: all socio-demographic and clinical data are summarized in Table 1.” (lines 195-223)

Finally, as per reviewer’s suggestion we also included in the limitations that our patients were taking pharmacological treatments. The new sentence now reads as follows:

“First, all psychotic patients were taking pharmacological treatments that could have influenced the results” (lines 533-534)

5. The inclusion of personality measures is only specified as a descriptive evaluation in Table 1. These, in the same way that we have proceeded with clinical measurements, should be correlated with GM regions. Currently, it is being pointed out that the personality traits of the Cloninger model are endophenotypes of substance use disorder (regardless of the substance) and dual disorders. The paper by Marquez-Arrico et al. (2016, Psychiatry Research, 237, 1-8) provides data in relation to this and should be incorporated into the review.
RESPONSE: We thank the reviewer for allowing us to clarify this aspect. We fully agree with the reviewer of the importance of correlating personality measures with GM regions. Indeed, we carried separate multiple regression analyses considering all the clinical scales used in this study, including TCI. However, the correlations between TCI measures and GM volumes resulted not significant at a p< 0.05 pFWE corrected. We therefore add a sentence in the results section to clarify this aspect: 
“No differences in any of the other clinical scales were observed between CIP patients and non-psychotic chronic abusers.”  (lines 385-386)

6. The statistical analyzes must include, together with the "p" values, the effect sizes and power sample. This information is extremely important considering the small total sample and in each group of participants.

RESPONSE: We thank the reviewer for allowing us to include these information. In Table 2, here attached, we have now included the effect size (Cohen’s d) associated to each brain region. Moreover, since the exploratory nature of this study we did not perform a formal power calculation. However, we specify this aspect in the methods section, which now reads as follows:
“ NOTE: Due to the exploratory nature of this study, a formal sample size calculation would have been of little value and therefore it was not performed.” (lines 328-329)






	Table 2. VBM results. Brain regions showing significant reduced grey matter volumes between the CIP patients and non-psychotic abusers (P< 0.001 uncorrected).
	

	Gyrus
	BA
	Laterality
	MNI coordinates
x          y         z 
	Cluster size
	z-values
	Cohen’s d effect size

	CIP patients < non-psychotic abusers
	

	Superior Frontal
	10
	Right
	13
	65
	22
	38
	3.4
	-1,26


	Precentral
	4
	Right
	59
	-5
	26
	61
	3.8
	-0,83


	Superior Temporal
	22
	Right
	62
	-7
	3
	146
	4.2
	-0,60


	Insula
	13
	Right
	36
	-21
	13
	142
	4.1
	-0,43


	Insula
	13
	Left
	-33
	-23
	14
	32
	3.8
	-0,46

	Precuneus
	7
	Right
	6
	-66
	50
	41
	3.7
	-0,51


	Medial Occipital
	19
	Right
	33
	-86
	21
	80
	4.0
	-0,84


	Fusiform
	37
	Left
	-25
	-47
	-8
	32
	3.7
	-0,29


	Hippocampus
	-
	Left
	-33
	-22
	-5
	36
	3.8
	-0,68


	Non-psychotic abusers < CIP patients
	

	No suprathreshold clusters
	

	BA (Brodmann area);  MNI (Montreal Neurological Institute); CIP (Cannabis-Induced Psychosis)


7. The discussion can be reworked with a better integration of the results obtained and the preceding findings. A limitation is not having also made functional neuroimaging records that would probably be more informative than the anatomical ones, as well as not evaluating the neurocognitive state (executive functions that could be affected). In this sense, the review work by Adan et al. (2017, Neuroscience and Biobehavioral Reviews, 75, 361-77) should be included.

RESPONSE: We thank the reviewer for suggesting these integrations. We have now added the lack of functional imaging and neurocognitive state as a limitation as well as the suggested review in the following paragraph:
[bookmark: _Hlk43885963]“Finally, in this study we did not explore brain activation and we did not assess the neurocognitive state of the sample. Therefore, the lack of these information could have affected our results since previous studies demonstrated the presence of selective brain dysfunctions in patients with schizophrenia with substance abuse in the medial prefrontal cortex, the orbitofrontal cortex and the amygdala  as well as a better premorbid neurocognitive profile with a greater long-term decline compared to the same patients without substance abuse80. Therefore, further functional MRI studies exploring brain activity coupled with neuropsychological assessments on larger samples and with homogenous consumption habits are needed to confirm our results.” (lines 547-555)

Reviewer #5:
Manuscript Summary:
This article examines brain morphological differences between chronic cannabis use without psychotic symptoms, and chronic cannabis used with psychotic symptoms. In doing so, this manuscript proves to be interesting and may be important to the field. It uses largely excellent, scientifically-sound methodology and statistical analyses.

There are nevertheless a few issues that need to be addressed, mainly surrounding the poor use of language and lack of clarity that ensues because of this, as well as the lack of clarity as to whether brain imaging analyses have controlled for total intracranial volume (TIV), and clarity regarding participants' specific drug use behaviours. However, I believe that all of these issues are perfectly addressable. As such, I recommend that this manuscript be published in the Journal of Visualized Experiments, but only once the below comments have been tended to.

RESPONSE: We thank the reviewer for appreciating our study.

Major Concerns:

1. There are a number of grammatical errors that need addressing. For example, line 1 of the abstract; 'Cannabis is one of the most abused drugs in the world and its consume can both enable and…'. I suggest that these grammatical mistakes be carefully tended to before publication.
RESPONSE: We thank the reviewer for allowing us to correct all the grammatical errors within the manuscript. All authors have carefully re-read the manuscript and all the grammatical errors have been now corrected.

2. Please be very careful regarding your use of important, psychiatry-related words. For example, on line 61 you use 'psychic symptoms' when I think you mean 'psychiatric symptoms' or even 'psychotic symptoms'. Please change this.
RESPONSE: We thank the reviewer for this suggestion. We have now changed the words “psychic symptoms” with “psychiatric symptoms”. 

3. Lines 80 - 82: You mention genetic factors could also confer risk for cannabis-induced psychosis, but do not go into any detail about this. Please do so, as it currently seems like a 'throw-away' comment.
RESPONSE: We thank the reviewer for the suggestion. Unfortunately, the length of the paper is limited and we could not detail more about genetic risk factors. However, since we consider them relevant in substance-induced psychosis, we have now modified the sentence in the discussion section, which now reads as follows:
“Moreover, some genetic factors,  such as the presence of specific catechol-O-methyltransferase (COMT) polymorphisms, may also confer an augmented vulnerability to develop psychotic symptoms after cannabis exposure in a small proportion of users6.” (lines 99-101)

4. Exclusion criteria: Were left-handed participants excluded? Please state.
RESPONSE: We thank the reviewer for allowing to clarify this aspect. No, the handedness was not an exclusion criterion. We highlighted this aspect in the methods section:
“Either left- or right- handed participants were included” (lines 166-167)

5. The 'NOTE:' starting on line 165 should be moved to the results section. Further, groups should be statistically compared on these measures - did the two groups differ in terms of cannabis use, frequency or amount of use, for example? This is important to know.
RESPONSE: We thank the reviewer for this suggestion. We have now move the suggested paragraph in the results section. Moreover, following the reviewer’s suggestion, we have now compared the two groups on type and frequency of drug use. Details regarding these analyses have been included in Table 1 and in the results section, which now reads as follows:
[bookmark: _Hlk39832421] “The frequency of  cannabis use did not differ between the two groups (χ2=1.69, p=0.42). Moreover, no statistical difference in type and frequency of  cocaine, heroin/methadone and LSD use was observed between the two groups (cocaine: χ2=0.06, p=0.79 and χ2=4.1, p=0.39; heroin/methadone: χ2=1.2, p=0.26 and χ2=1.2, p=0.26; LSD: χ2=0.01, p=0.89 and χ2=2.0, p=0.36).” (lines 355-359)

6. The amount of lifetime use of other drugs should be carefully described in this paragraph. This is because you are referring to 'substance-induced psychosis', instead of cannabis-induced psychosis. You need to explain exactly the lifetime use of all drugs for participants, to rule out the fact that the SIPs do not have psychosis due to other drug use. This is imperative. Perhaps a table in the results section could suffice.
RESPONSE: We thank the reviewer for pointing out this aspect. Following the reviewer’s #1 suggestion we decided to modify the term “Substance-induced psychosis (SIP)” with the term “Cannabis-induced Psychosis (CIP) in the whole manuscript since with the term “Substance-induced psychosis” we meant “Cannabis users with Substance-induced psychosis”. 
Moreover, we have added all the information you requested in Table 1 and in the text, which now reads as follows:
[bookmark: _Hlk41402242][bookmark: _Hlk43885151]“NOTE: Specifically, for CIP, the frequency of cannabis dependency was: daily for 9 subjects (90%), several times a week for 1 subject (10%). Instead, the frequency of cannabis dependency in the non-psychotic group was: daily for 7 subjects (60%) and several times a week for 4 subjects (30%) and multiple times a month for 1 subject (10%). The mean age of onset of dependency was at 18 years old for CIP patients and at 16 years old for the non-psychotic chronic cannabis user group. Although all participants were taking cannabis, some CIP patients (N=6) and non-psychotic chronic users (N=3) also reported previous use of other drugs, including cocaine, LSD and heroin/methadone, but with lower frequency than cannabis. The frequency of cannabis use did not differ between the two groups (χ2=1.69, p=0.42). Moreover, no statistical difference in type and frequency of cocaine, heroin/methadone and LSD use was observed between the two groups (cocaine: χ2=0.06, p=0.79 and χ2=4.1, p=0.39; heroin/methadone: χ2=1.2, p=0.26 and χ2=1.2, p=0.26; LSD: χ2=0.01, p=0.89 and χ2=2.0, p=0.36). Although we are aware that the presence of poly-consumption in our sample might have negatively affected the generalizability of our findings, it is important to highlight that the use of other drugs was very limited compared to cannabis use. Indeed, in contrast to cannabis use, the consumption of other drugs was lifetime and not occurring during the time of the study. Nonetheless, our results should be taken cautiously and need to be replicated in a more homogeneous sample.” (lines 346-365)

7. Line 205: Unless this is otherwise instructed by the journal itself, having a bullet-point list of the MRI scanning protocol seems rather bizarre, and this should instead be explained (as usual) in a paragraph.

RESPONSE: We thank the reviewer for pointing out this aspect. Unfortunately, the way the methods were written were instructed by the journal and therefore we cannot change the suggested paragraphs.
8. The same goes for the 'Pre-processing steps' starting on line 235 and 'Post-processing steps and statistical analysis' starting on line 271.
RESPONSE: We thank the reviewer for pointing out this aspect. Unfortunately, the way the methods were written were instructed by the journal and therefore we cannot change the suggested paragraphs.

9. Line 286: 'What exactly do you mean by 'Proportional scale all the analyses for the total intracranial volume'? Have you not controlled for TIV in all of your GLMs in SPM? If so, it is imperative to do so. Please show that you have done this for all models, and that you have not run any models without controlling for TIV. As such, point 5.4 (line 286) should not discuss TIV values, as this variable should be controlled for in all analyses. Failure to do this will seriously undermine your findings.
RESPONSE: We thank the reviewer for allowing us to clarify this aspect. We have indeed controlled for TIV in all the neuroanatomical analyses since this is a common practice in neuroimaging studies. Since JoVE is a methodological journal it instructed us to include all the details regarding the analyses and therefore we also discuss TIV values. However, in order to better clarify that the ICV was used in all the analyses we have now added in the results section the following sentence:
“NOTE: In all the neuroanatomical analyses, the volumetric differences among subjects were considered by proportional scaling for the total intracranial volume (ICV).” (lines 312-313)

10. Please explain why you have chosen the significant and cluster size thresholds that you have. I understand that this is preliminary data, but you need to provide a more scientifically-sound reason as to why you chose specifically 30 voxels and 10 voxels. Perhaps another published study has used these thresholds?
RESPONSE: We thank the reviewer for this observation. However, the cluster size of the analyses was chosen arbitrarily and the reason why we chose different voxel sizes is the following. As we specified in the methods section, since in the group analysis we employed a less stringent threshold of p<0.001 uncorrected, we therefore decided to use a higher cluster size in order to exclude brain regions with only few voxels. Instead, for the multiple regression analyses we employed a more stringent threshold of p<0.05 pFWE, which is the highest threshold you could use in SPM. However, with this threshold, due to the small sample size, we decided to include a lower cluster size with the final goal of retain some meaningful information. We have therefore applied an arbitrary cluster size threshold based on the presence or absence of a peak-based multiple comparison correction.

11. Line 304: No differences in terms of what? Between the two groups? Be careful as to how you report your results. You should state something like 'There were no group differences in terms of….'
RESPONSE: We thank the reviewer for this suggestion. We have now followed his/her advice and modified the text accordingly.

12. Please put these variables, as well as drug use (see point 6 above) in Table 1. Further, some of these variables do not make sense on their own; occupation for example - why is this denoted by a number? Please ensure that in the table legend, you explain exactly what every variable is, and what a higher or lower number actually means.
RESPONSE: We thank the reviewer for this clarification. We have now included a legend below the Table l where we explain what some of the scales mean.

13. Line 373: You state that no differences between groups were found in terms of age, gender, age of onset and educational level - however this could also be due to the small sample size which should be discussed.
RESPONSE: We thank the reviewer for the suggestion. We have now modified the paragraph by including the small sample size as an explanation for the lack of differences between the groups:
“Moreover, no differences in terms of age, gender, age of onset of cannabis use and educational level were found between the two groups. However, we should consider that this lack of differences could be due to the small sample size that also limited the possibility to statistically analyse and interpret these factors.” (lines 429-433)

14. Line 376: Which brain areas showed GMV alterations? Are these areas similar to those that you report? This warrants much more discussion please.
RESPONSE: We thank the reviewer for this suggestion. However, in the previous version of the manuscript in line 376 we stated that “One hypothesis is that the psychotic process itself is responsible for the decrease in brain volume, regardless cannabis use, in line with a previous study, which found no GM differences between psychotic patients with and without cannabis consumption17”. However, the study by Haller et al. compared first episode psychotic patients with and without cannabis consumption and showed no GM differences between the two groups, without, though, performing comparisons with non-psychotic healthy controls. We therefore used this study in order to state that in our case it could be that psychotic cannabis users showed GM reductions compared to non-psychotic cannabis users given to the psychotic process itself, and not because of cannabis consumption. In order to clarify this aspect, we have now restructured the paragraph as follows:
“One hypothesis is that the psychotic process itself is responsible for the decrease in brain volume, regardless cannabis use. Indeed, previous studies showed no GM differences between psychotic patients with and without cannabis consumption, thus finding no clear evidence for cannabis use to be related to GM alterations in first episode psychotic patients45.” (lines 436-440)

15. Lines 381 - 391: This is a valid point, but I think that you need to relate this to work that examines the neural mechanisms of difficulties in emotion regulation in substance abusers. While there are not many published studies on this yet, please cite Faulkner et al (2020) who examined this point in tobacco smokers.
RESPONSE: We thank the reviewer for this suggestion. We have now added the suggested reference and modified the paragraph that now reads as follows:
“Indeed, it has been consistently reported that emotion regulation/processing are associated with recruitment of a set of prefrontal brain regions involved in cognitive control over emotional limbic structures. For example, greater difficulties in emotional regulation among tobacco smokers have been associated to a weaker connectivity between inferior frontal gyrus and amygdala compared to non-smokers49. (lines 454-458)


16. Line 394: 'A region crucial for the maintenance of valid (cognitive) function' is not specific enough - please specify exactly what you mean, which cognitions etc (i.e. the DLPFC is also involved in emotion regulation I believe, which helps your prior argument).
RESPONSE: We thank the reviewer for allowing us to clarify this aspect. We have now better explained the role of DLPFC in cognition in the following paragraph:
“Additionally, we observed that the group of CIP patients showed disruptions in the dorsolateral prefrontal cortex (DLPFC), a key region involved in major cognitive functions, including working memory, executive functions50 and emotional regulation51. (lines 462-464)

17. Lines 404 - 405: Are the participants in this previously published study different from the current set of participants? Please be clear on this.

RESPONSE: We thank the reviewer for allowing us to clarify this aspect. We have now better specified this point in the discussion section. The new sentence now reads as follows:
[bookmark: _Hlk39837711]“Interestingly, this result is in line with the evidence reported by our previous multimodal neuroimaging study54, which employed a larger sample of CIP patients (N=16), the majority of whom overlap with the sample employed in this study that found extensive GM alteration in temporal cortices in CIP patients.” (lines 472-475)

Minor Concerns:
1. Line 74: Please change to 'However, whether this relationship is causal, or purely correlational, is still controversial and debated'. 
2. Line 76: Please change to 'heavy cannabis consumption'
3. Lines 101 - 105: 'Increased activity' during what? Rest? Performance of a task? Please state clearly.
4. Lines 109 - 114: your description of this study is not clear. How many groups are there - 4? EOS+, EOS-, CUD and healthy controls? You do not mention the latter until you describe the results. Further, your sentence beginning 'However' on line 113 needs to be clearer also.
RESPONSE: We thank the reviewer for allowing us to include these changes in our manuscript. All the suggestions have been addressed.

5. Please clearly state your hypotheses towards the end of the introduction.
RESPONSE: we thank the reviewer for this suggestion. We added a paragraph explaining our main hypotheses at the end of the introduction section, which reads as follows:
“We hypothesized that CIP patients will show significant reductions in GM volumes compared to healthy cannabis abusers as well as possible correlations between GM volumes and socio-demographic, clinical and psychosocial scales.” (lines 156-159)

6. Line 279: Remove the first word of the sentence ('Use').
RESPONSE: we thank the reviewer for this suggestion. We removed the word “Use” in that sentence.

7. Please report your p value on line 304 to three decimal places, to remain consistent.
RESPONSE: We thank the reviewer for raising this issues. We have now modified the manuscript according to the reviewer’s suggestion.

8. The quality of the image in Figure 1 is rather poor. However, if the journal is happy with this, or can improve it, then it is fine.
RESPONSE: We thank the reviewer for raising this issues. We have now created the figure in 600 DPI.

9. Line 376: Change to 'regardless of cannabis use'
RESPONSE: We thank the reviewer for raising this issues. We have now modified the manuscript according to the reviewer’s suggestion.

10. Line 387: Change to 'substance-seeking'
12. Line 437: Please change to 'there is evidence'
RESPONSE: We thank the reviewer for raising this issues. We have now modified the manuscript according to the reviewer’s suggestion.

