Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
The manuscript concerns a case study about dynamic handwriting analysis for mild cognitive impairment detection. The main assumption of this work is that such a methodology, which may help clinicians instead of using traditional paper and pencil tasks, has been studied extensively in Western countries' cohorts, but few works have been done from a Chinese perspective.
Reply:
Thank you very much for your comments.
Major Concerns:
The very few subjects the authors involved in the study prevent any statistical test from being meaningful. In addition, sometimes the authors report a p-value equals to 0, which is meaningless as the p-value cannot be theoretically 0. The authors made also use of the MovAlyeR tool, which, although effective, is a simple and old tool not taking into account several features at the state-of-the-art on this topic.
Reply:
Thank you very much for your comments, and I need to give some explanations. 
First, the subjects are few. 
We keep on working on the topic of “Digital Handwriting Analysis of Characters in Chinese Patients with Mild Cognitive Impairment”, and the sample size is becoming larger, so we added more subjects in representative results. Actually, the pandemic of COVID-19 influenced our daily life. Patients needed to change the way to see a doctor, doctors needed to change the way to work. As a result, the sample size is not large enough. In our opinion, JoVE is a journal mostly focusing on the methods, and show the procedure of methods step by step. As a result, we did not pay enough attention to the sample size. Thank you for your advice, and we are still working on this topic, and collecting more and more subjects.

Second, a p-value equals to 0. 
That’s our flaw. Actually, the p-value is ＜0.0001 rather than theoretically 0, we have changed the way of expression. Thank you for your suggestion.

Third, as has been mentioned, MovAlyeR is a simple and old tool in handwriting research. And many researchers have reported to use this software in detecting handwriting ways of MCI patients. I think the novelty of the present study is that we use it in Chinese patients, and show how to improve the methods in comparing the data of Chinese characters we collected. As we know, MovAlyeR is invented by group from the Netherland and US, and has been confirmed to be a good tool in analyze western language characters. But few researchers in China use this device, and few studies introduce how to analyzed handwriting data of Chinese speakers.

Minor Concerns:
The manuscript need some style and language editing. 
Reply:
Thank you very much for your advice. We have improved the language by native English speakers in new-versioned manuscript.

In the abstract, it is not true that only English, Spanish and German researchers have been involved in this field: I would talk about Western countries more in general. 
Reply:
Thank you for your suggestion, we have made a mistake, and the sentence in Abstract section has been changed into “Researchers from western countries have discovered that MCI patients have abnormal handwriting features.” In new-versioned manuscript.

In addition, some relevant studies on Chinese patients have been carried out in the past: the authors themselves cite them in their manuscript. 
Reply:
Thank you for your reminding. Maybe that’s because of our poorly expression. There are basically two systems in Chinese characters, “traditional Chinese characters” and “simplified Chinese characters”. Several relative studies on Chinese patients are based on traditional Chinese users. That is to say, they wrote traditional Chinese characters. Actually, simplified Chinses characters were used for more than 70 years, although most Chinese users can read in both traditional and simplified Chinese, simplified Chinese user cannot write in traditional Chinese. Also, traditional Chinese cannot write traditional Chinese. As an investigator of handwriting analysis, this is an obvious difference. In fact, more than 2/3 of characters are not written in the same way.
The studies we cited in manuscript, for example “Yu, N.Y., et al. Characterization of the fine motor problems in patients with cognitive dysfunction - A computerized handwriting analysis. Human Movement Science. 65, S0167-9457(17)30841-2 (2019).” and “Ma, H.I., et al. Progressive micrographia shown in horizontal, but not vertical, writing in Parkinson's disease. Behavioural Neurology. 27(2), 169-174 (2013).” were also from traditional Chinese users in Taiwan.

Finally, the meaning of the so-called "tortuosity" measure should be explained.
Reply:
Thank you. We have added the definition of “tortuosity” behind the equation to explain “tortuosity” in new-versioned manuscript.




Reviewer #2:
Manuscript Summary:
The manuscript describes a protocol to analyse kinematic measures of handwriting production using a digitising tablet and the software Neuroscript MovAlyzeR, and more specifically how this was used to investigate potential differences in handwriting between elderly participants with and without Mild Cognitive Impairment. Some of the results obtained showed that there are differences in pen pressure while writing a frequent Chinese character and in pen in-air tortuosity in a signature task. The procedure is interesting and relatively new, so I think this manuscript will make a valuable contribution once published in JoVE. However, I think there are a number of issues that I think should be addressed before the study is accepted.
Reply: 
Thank you for your comments.

Major Concerns:
* The main issue is the quality of the English, which is not sufficient in the current version. I have been asked not to review for grammatical errors, but inaccurate word selection sometimes makes understanding of the message difficult.
Reply:
Thank you very much for your advice. We have improved the language by native English speakers in new-versioned manuscript.
[bookmark: _Hlk50084056]
* Introduction, line 83. The authors might want to cite Afonso, Álvarez, Martínez, & Cuetos (2019) here. These authors also explored pen pressure in MCI. Reference to this paper might be worth making in other parts too, as other kinematic measures of AD's and MCI's patients were analysed in this study. The full reference is:
Afonso, O., Álvarez, C. J., Martínez, C., & Cuetos, F. (2019). Writing difficulties in Alzheimer's disease and Mild Cognitive Impairment. Reading and Writing, 32(1), 217-233. doi: 10.1007/s11145-017-9813-6
Reply:
Thank you very much for your suggestion. This reference is quite helpful about pen pressure, and we have added it in our new-versioned manuscript. 

* Discussion, line 234. "As far as we know, this is the first study of digital handwriting analysis in simplified Chinese users". I am not sure this is true. At least the following two studies (I think that there should be more) have analysed kinetic measures of handwriting in Chinese. I suggest the authors are more specific (maybe they refer to participants with MCI?) or remove this claim.
Lam SS, Au RK, Leung HW, Li-Tsang CW. Chinese handwriting performance of primary school children with dyslexia. Res Dev Disabil. 2011;32(5):1745-1756. doi:10.1016/j.ridd.2011.03.001
Zham, P., Raghav, S., Kempster, P., Poosapadi Arjunan, S., Wong, K., Nagao, K. J., & Kumar, D. K. (2019). A Kinematic Study of Progressive Micrographia in Parkinson's Disease. Frontiers in neurology, 10, 403. https://doi.org/10.3389/fneur.2019.00403
Reply:
Thank you for your reminding. 
I think I need to give some explanations about that. There are basically two systems in Chinese characters, “traditional Chinese characters” (subjects of Lam SS and Li-Tsang used) and “simplified Chinese characters” (subjects of our study used). Several relative studies from Hongkong and Taiwan on Chinese patients are based on traditional Chinese users. That is to say, they wrote traditional Chinese characters. Actually, simplified Chinese characters have been used for more than 70 years in mainland China. Although most Chinese users can read in both traditional and simplified Chinese, simplified Chinese user cannot write in traditional Chinese freely and fluently, and traditional Chinese cannot write traditional Chinese freely and fluently. As an investigator of handwriting analysis, this is an obvious difference. In fact, more than 2/3 of characters are not written in the same way.
Prof Li-tsang’s group is a famous group in handwriting analysis from Hongkong, and they invent a great system of handwriting, called “Chinese Handwriting Assessment Tool (CHAT)”, however, it is suitable for traditional Chinese users, but not quite suitable for simplified Chinese users. (Figure S1).
Zham and colleagues are from Australia, and subjects were collected in Australia, too. So, their study is not on simplified Chinese users.
As far as we know, there are few (not more than 4) institutions in mainland China use MovAlyzeR in their study, and most of which are focusing on education and writing disability in children. And other investigators in mainland China still work on non-digitized device, eg paper pen/pencil way [1]. As a result, we mentioned in the discussion like that. 
The studies we cited in manuscript, for example “Yu, N.Y., et al. Characterization of the fine motor problems in patients with cognitive dysfunction - A computerized handwriting analysis. Human Movement Science. 65, S0167-9457(17)30841-2 (2019).” and “Ma, H.I., et al. Progressive micrographia shown in horizontal, but not vertical, writing in Parkinson's disease. Behavioural Neurology. 27(2), 169-174 (2013).” were from traditional Chinese users in Taiwan.

* I am not a Chinese speaker, but it is my understanding from the description given by the authors that the examples provided in Figure 2 represent complete signatures by the participants. If this is the case, these signatures are identifying information and should not be included in the article. Specially with signatures, that can be used in many illicit ways, I think these should not be published for ethical reasons. However, I understand that the examples are of interest for the reader. Could the authors provide images of incomplete signature (i.e., a part of the signature that is showing the phenomenon of interest)?
Reply: 
Thank you for your reminding. We have manipulated the figures of signature in new-versioned manuscript. In fact, informed consents were given from the subjects in the present study. 


Minor Concerns:
* Abstract, line 26: It is unclear what is meant by "cross-cultural effect of handwriting". I would rephrase this.
Reply:
Maybe “cross-culture phenomenon in handwriting” is better. It means the dissimilarities of handwriting manners between people from western countries and China.

* Introduction, line 44. "As the most population used language, researches around handwriting analysis in Chinese (especially simplified Chinese characters) 45 speakers are still lacking". I am not sure what is meant by this.
Reply:
This is a mistake of expression, sorry. It has been changed into “As a majority of the population uses language, studies that investigate handwriting analysis in Chinese speakers (especially simplified Chinese characters) are still lacking.” 

* Introduction, line 60. "As far as we know, the methods selected by researches from different nations are not the same (eg, English letters are written from left to right, while Hebrew letters are written from right to left)". This does not refer to the methods selected by researchers, but to the characteristics of the writing system. I think some terminology is misleading.
Reply:
[bookmark: _Hlk50087081]Thank you for your advice, we accept the mistake. And this has been changed into "As far as we know, the writing system of different nations are not the same (eg, English letters are written from left to right, while Hebrew letters are written from right to left)".

* "and the width and height of strokes need to be strictly limited". This is not easy to understand if you are not a Chinese speaker. Could authors clarify why they mean by the limits of width and height?
Reply:
[bookmark: _Hlk50087641]Sorry for the difficulty in understanding, we should notice that. In new-versioned manuscript, we give some examples, eg. “日” and “曰” are totally different in Chinese characters. Also, “木木昆”, “林昆” and “木棍” are totally different in Chinese characters. These examples may be helpful. 

* Introduction, line 74. "selected as writing paradigm in previous Chinese handwriting analysis researches". This is another example of inappropriate use of the terminology. I think the authors meant hat this has been used as a stimulus in previous research conducted in Chinese. Here, and in subsequent instances, I don't think writing paradigm is the term that conveys the meaning intended by the authors.
Reply:
Thank you for your advice. We changed “paradigm” into “task”. I think it will be more proper.

* Introduction, line 86. It might be worth clarifying what in-air time (and specify that is pen in-aitr time). JoVE's audience is not necessarily specialist in this field, so a little bit more context to understand the measures would be useful.
Reply:
Thank you for your advice. We have added the explanation about in-air time in new-versioned manuscript. (“in-air” is defined as when the pressure of pen tip to the screen is 0 during the handwriting, and “in-air time” is the sum of the time of “in-air” during the handwriting)

* Introduction, line 91. "we decided to use in-air length Tortuosity in segmentation". I am not sure what this measure refers to. A brief explanation should be given. The formula is included in the protocol, but it should be described here.
Reply:
Thank you for your reminding. We have added explanation of Tortuosity.

* Protocol, line 98. Instead of device, I would replace "device" with "digitizer".
Reply:
Thank you. We accept it, “device” has been changed into “digitizer”.

* Protocol, line 104. It is the first time that I review for JoVE, so this might be the standard way to include this in the manuscript, but this seems to be a description of what will be shown in the video? If a description of the protocol is going to be included in the manuscript, then this should be re-written to become a more standard method section.
Reply:
Thank you very much. Protocol will be shown in video, and this section will be reviewed by the photographer.

* Protocol, line 106. I would replace "screen" with "work area" or "writing area", as it may lead to confusion. The first time I read this I though this referred to the screen of a monitor.
Reply:
Thank you, we have changed “screen” into “writing area”.

* Statistical analysis, line 166. It might be that I am not understanding correctly the highlighting (I am assuming that it reflects he content of the video, so this will be demonstrated rather than included in the manuscript), but I do not understand why the statistical analysis section is highlighted.
Reply:
It was our mistake. This section should not be included in video, and the highlighted mode was deleted.

* Discussion, line 210, I think "within" is more accurate than "inside" here.
Reply:
Yes, thank you. It was replaced.
[bookmark: _Hlk50090732]
* Discussion, from line 216 onwards. Another way to minimise the effects of this limitation is to place a paper sheet on top of the digitizer. This does not interfere with data collection and increases the external validity of the task. I think this is standard procedure in studies in the field. The authors may want to suggest this possibility besides the sufficient warm-up.
Reply:
Yes, we accept it. A paper sheet placed on top of the digitizer is another helpful way. It has been added in new-versioned manuscript.

* Discussion 238. "Digital handwriting analysis can substitute traditional pencil-paper cognitive tests such as Trail-Making Test, MMSE, Montreal Cognitive Assessment, etc16,20". I would say "complement" instead of "substitute". Pen and paper tasks can be more convenient in a range of circumstances, for example, in those cases in which one is not interested in the dynamics of the production but only in the accuracy of the product.
Reply:
Yes, “complement” is more proper here.

* Discussion, line 241. I would say "might" instead of "will". This possibility must be confirmed experimentally.t
Reply:
Yes, “will” is replaced by “might”.
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Figure s1 ChaT used in Lam SS and Li-Tsang group.
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