RE: JoVE60804R1 Working memory training impact on cognition in the elderly population

Dear Editors:

We greatly appreciate the opportunity to send you a revised version of our manuscript. You can find it attached to this letter.
We would like to thank the reviewers and editor for their thoughtful comments and suggestions. We have revised the manuscript accordingly. 

Point-to-point responses to the reviewers’ and editor’s comments are provided in the following pages. 


Sincerely on behalf of all authors,

Olga Matysiak and Aneta Brzezicka 


Point-by-Point reply.
Color code: original, our reply.


Editorial comments:
Changes to be made by the author(s):
1.Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
We proofread and corrected language of the whole manuscript.

2.JoVE does publish methods and techniques that have been used to generate data previously published in results-driven journals. In all cases, JoVE requires original manuscript text that does not overlap with any other article, either previously published or at any stage in the publication process. If an author uses representative results or figures from a prior publication, the author must obtain permission from the original publisher and include appropriate citation.
We added appropriate citation )at the end of the Introductory part), we have also asked for permission form the publisher and we were assured that we can re-use representative results. Below is the response from the publisher:
“Dear Dr. Brzezicka,

Thank you for your message. At Frontiers, the entire content of all present and past journals is immediately and permanently accessible online free of charge and published under the CC-BY license, which permits unrestricted use, distribution, and reproduction in any medium, provided the original authors and the source are credited. 

As you can see at the bottom of the article page, "This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.".

I hope this helps and should you have any further questions, I will be happy to answer.

Very best wishes,
Melissa
--
Melissa Bill
Review Operations Assistant”

3. Please revise lines 206-209, 211-212, 217-220, 222-223, 238-240, 278-286, 346-349, 363-365, 366-370, 373-376, 386-390, 401-403 to avoid textual overlap with previously published work.
The line were rewritten or changed. 

4. Title: Please rephrase it to reflect the content of the protocol.
The title has been rephrased.

5. Please break the Introduction into several paragraphs describing the following: A clear statement of the purpose of this method; The rationale behind the development and/or use of this method; The advantages over alternative methods with references to relevant studies; The context of the method in the wider body of published literature; Information to help readers decide whether the method described is appropriate for them.
We modified introduction in order to reflect all suggested issues. 

6. All methods that involve the use of human or vertebrate subjects and/or tissue sampling must include an ethics statement. Please provide an ethics statement at the beginning of the protocol section indicating that the protocol follows the guidelines of your institution.
We have added the information about ethical aspects of our study together with adding recommendations to the protocol description.

7. Please revise the Protocol text to avoid the use of personal pronouns (e.g., I, you, your, we, our) or colloquial phrases.
We corrected the language throughout the Protocol.

8. Please use the active/imperative voice and complete sentences throughout the protocol. Any text that cannot be written in the imperative tense may be added as a “NOTE.”
We corrected the language throughout the Protocol.

9. Please describe how to carry out the Mini Mental State Examination. Alternatively, provide a relevant reference here.
We added the information about MMSE.

10. Please organize the sections/steps properly so that the protocol can be followed in chronological order.
We corrected the Protocol accordingly.

11. After you have made all the recommended changes to your protocol section (listed above), please highlight in yellow up to 2.75 pages (no less than 1 page) of protocol text (including headers and spacing) to be featured in the video. Bear in mind the goal of the protocol and highlight the critical steps to be filmed. Our scriptwriters will derive the video script directly from the highlighted text.
12. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. The highlighted text must include at least one action that is written in the imperative voice per step. Notes cannot usually be filmed and should be excluded from the highlighting.
We followed these recommendations during correcting the Protocol.

13. JoVE is a methods-based journal. Thus, the discussion section of the article should be focused on the protocol and not on the representative results. Please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps in the protocol
b) Modifications and troubleshooting of the method
c) Limitations of the method
d) The significance of the method with respect to existing/alternative methods
e) Future applications or directions of the method
We have changed the discussion part of the article in order to include all abovementioned points.

14. Please upload each Table individually to your Editorial Manager account as an .xlsx file. Avoid any coloring or formatting in the tables.
We prepared all tables in .xlsx format.


Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The authors present a manuscript describing effects of a working memory on the cognitive functions in older age. They used the n-back task as a training intervention and a Quiz as an activity of the control group. This is an important issue and there is still no consensus about efficacy of cognitive training.

Major Concerns:
This study sounds solid, the methods, tasks the randomization methods are correct. However, the most serious problem is that exact the same data were presented previously (Matysiak O, Kroemeke A and Brzezicka A (2019) Working Memory Capacity as a Predictor of Cognitive Training Efficacy in the Elderly Population. Front. Aging Neurosci. 11:126. doi: 10.3389/fnagi.2019.00126). Unfortunately, the authors did not consider or cited their previous work indicating self-plagiarism and violation of ethical standards.
Nevertheless, as I don't know the policy of the journal in detail I read the manuscript and invested some time to give the authors some suggestions to improve their future studies.
Crucial function in the n-back task is not only the "working memory" concept but a complex interaction of several basic functions like updating (online update of memory contents), maintenance (simultaneous maintenance of contents, like in the dual task) as well as interference processing (resistance against distracting stimuli, i.e. non-targets). The proposed test battery does not cover all these important functions underlying the n-back task.
We agree that our battery do not include all possible functions involved in n-back task. Nevertheless we tried to use representative tasks from different levels of complexity (e.g. simple STM tasks and complex linear syllogisms) in order to be able to detect any form of transfer. 
The largest problem of the training is the motivation to train the relatively boring task across 25 sessions. The task doesn't offer any changes like for example involvement of some less demanding training units, or relaxation games. How do the authors want to motivate the participants to do this?
An important prerequisite to learn is feedback. Do the participants get some positive or negative feedback about the progress of the learning process?
Our participants did receive the information about their progress after each session. All of our participants were older adults and all of them were very motivated to participate in training study. We did not have a big drop-out from the study, what is another indication that our participants were motivated. We did use reminders if we noticed that somebody did not train for more than two days.
The Quiz selected as control activity is perhaps more interesting and less boring activity that may even increase the motivation to train regularly. When the authors really look for an appropriate control activity this should contain the same elements as the n-back training and conduct for example interchangeably the visual and auditive task in a 1-back format. Such a version would equal the sensory input and motivation to train and would make the groups comparable.
We specifically did not want to use a 1-back format as a control task. We used it in our preliminary studies and it was a big mistake as our participants explicitly complained about this tasks and we had a huge drop-out (about as much as 80% of our participants did not finish the training). Quiz task was selected after careful consideration of what is at least as attractive as a regular n-back task (not less).  

It is unclear why the authors don't present all results and the corresponding statistics.
Unfortunately, none of the interactions Session x Group reached significance (presumably due to factors listed above). Min effect of Session in the syllogism task may be merely due to repeated application of the test and p-value of .09 for the interaction in the Go/NoGo task is far from significance. Thus, the conclusions that "comparing the effectiveness of both trainings showed differences (in favor of the experimental - WM training) only in the tasks engaging cognitive inhibition and WMC" is not justified.
We have changed our phrasing to not overestimate the WM training effectiveness. Nevertheless, we based our interpretation on the fact that we had statistically significant simple effects (pre-post) favoring WM training group.
Abovementioned effect of interaction between training group and time for go / no go task is not statistically significant, however as presented in Table 2, can be treated as statistical tendency: F(1,83)=2,82 p = 0,10. We corrected our descriptions of those effects throughout the text, including abstract.
The MLM is not a usual method to model experimental data. Please describe in more detail whether this method is based on linear mixed models using maximum likelihood estimation.
As written in the text, a method used to calculate predictors of training effectiveness is based on linear mixed models using maximum likelihood estimation. This approach is used in analysis of a data driven from experimental research (e.g. Bolger, N., & Laurenceau, J.-P. (2013). Intensive Longitudinal Methods:An Introduction to Diary and Experience Sampling Research. New York:Guilford Press).
Table 1 shows results of the MANOVA of the test battery. However, the table presents only one dependent variable per task instead of two for reaction times and errors. Individual standard deviations (ISD) or another parameter describing individual variability as a dependent variable would also be useful. Moreover, descriptive statistics (means and SDs) are important to include the study potentially in a meta-analysis.
The lack of this data is our oversight. Mentioned statistics were added to the manuscript in the form of a table (Table 1). Considering the comprehensiveness of other analyzes (MLM models) we decided to limit the analysis to one indicator per test. Especially that preliminary analysis revealed that results based on reaction times showed the significance of the same relationships between variables.
Minor Concerns:
Participants' recruitment
It is unusual to cooperate with professional companies to recruit volunteers. What is the advantage of such company and what are the methods to acquire the participants?

The decisive factor for employing professional recruitment companies in a country such as Poland, in addition to the very clear saving of time of the research team, is primarily the possibility of devolving to this company restrictive legal obligations (GDPR) related to the collection and operation of personal data of applicants.

Elderly participants who use social media or announcements at Universities of a Third Age are a highly selected group (well educated, motivated, interested in research and well financially situated). Several studies showed larger cognitive resiliency and reserve in these groups that may in turn substantially affect the training effects. Consequently, the conclusions based on training effects cannot be generalized to the general population. Therefore, it would be recommended to reach older adults with low educational and financial status.
Volunteers were recruited in the largest city of Poland, not only in through online channels, but also in person at various social events. The fact is that elderlies taking part in this type of activity are motivated and more pro-active than seniors who for example do not leave their homes. However, the level of education and economic status (indirectly controlled - as a occupational activity that generate income) were measured in the study. The analysis showed that these were not factors affecting training progress; therefore their role is not further analyzed in this work. We added additional sentences to discussion part covering this issue.
The switching task is not sufficiently defined, for example the type of paradigm (alternating runs (AABB) or random with or without preparation, overlapping stimulus-response assignments), presentation times, the length of response-stimulus intervals etc.
Missing information has been completed in the text.
Training protocols:
Why the access was restricted to "every 24 hours"?
Participants had limited access to the platform so that they were not able to perform more than one workout a day.


Reviewer #2:
Manuscript Summary:
Research on the effectiveness of cognitive function training still remains an important issue of psychological research, both in terms of knowledge development and application value. At the same time, despite many studies, the results are still inconsistent and there is no consensus on the conclusions. One of the reasons for obtaining different results is the use of different research protocols. In this context, the presentation of research protocols is very important. The article is interesting and important, but it contains some discrepancies which should be clarified before publication.

Major Concerns:
There is a discrepancy between the information on the sample size and the age of study participants given in the abstract and in the text of the article. In the abstract is the information that the n-back training was conducted in the experimental group of 85 participants (30 males) aged 55-81 (lines 38-39). In the study protocol in turn a minimum age of 60 at is indicated as a criterion for inclusion to the sample (line 89). 
Moreover, in the paragraph on the results there is information that the whole sample (not only experimental group) consisted of 84 persons (29 males), and these 84 people were divided into experimental and control groups. Thus, the experimental group that trained with n-back task included 42 participants, not 85, as stated in the abstract.
If there were actually people aged 55-59 in the sample, it is necessary to justify their inclusion to the category of "older adults".
This information has been corrected.

It is important to provide information what did the protocol provide for when the screening tests indicated the presence of cognitive disorders (apart from exclusion from the sample) - were the participants informed of the result?
Volunteers in the recruitment process were asked whether in their history they had diagnosed neurological diseases or cognitive impairments. If the answer was affirmative, such persons were not invited to participate in the study.
Information on what to do if the subject does not reach 27 points in the MMSE scale was added to the text.

The inclusion and exclusion criteria should be explicitly mentioned. They are currently given in several places in the text ('Participants recruitment' and 'Initial screening'). It is not clear whether all the criteria are listed, e.g. are sight, hearing and motor skills taken into account?
As recommended, the criteria for excluding people from the study were collected and described in one section ‘Participants recruitment'.
It is not clear what is the authors' idea about the status of the active control group - sometimes it is treated as a typical control group (in which no improvement should be observed, as opposed to an experimental group), sometimes as a second, alternative, training group. What was the basis for the decision to train semantic memory in the active control group? What were the hypotheses about the effects of semantic memory training/quiz and what were the assumptions and premises for these hypotheses?
We did not have specific hypotheses regarding our control group, nevertheless we did observe similar improvement in our cognitive battery. Unfortunately we did not register the training data at such precise level as for our training (n-back) group, so we were not able to perform similar to n-back group analysis (MLM) on Quiz group.

Describing "Training group assignment" the Authors stated "Make sure that your group assignment is not biased in terms of age, gender or the level of initial WM capacity". However, they do not provide the data confirming that they have taken this principle into account: comparisons of experimental and control groups in terms of age, gender, and baseline WM capacity. It seems to be the opposite. The results presented in Table 1 for the Ospan task indicated that there is no significant effect of the group and time interaction. In turn, the group effect is statistically significant. It suggests that already in baseline there were differences between groups in terms of WM capacity.
We added this recommendation specifically because of our main discovery – initial WM or more broadly cognitive level being a strongest predictor of training effectiveness. As our analysis with WM as a training effectiveness predictor was based on n-back training group, the differences between groups were not that relevant. Moreover, the initial WM variability – in the case of our analysis – probably enabled us observation of this effect. 
As far as Table 1 is concerned, I have doubts whether it actually shows the results of MANOVA. MANOVA is used for comparing multivariate sample means, when we have more than one depended variable. In Table 1 are presented the results for each individual dependent variable. Maybe these are the results of one-way tests which supplemented MANOVA, or a series of RM ANOVA with group as a between-subject variable?
Data presented in the Table 2 (Apart from (or instead) the difference between the means (in Table 1), it is worthwhile to show the means themselves - the size of the difference between the means has a different meaning depending on the values of the means (e.g. difference 1.5 for means 1 and 2.5 and for means 12 and 13.5), moreover, the results of different tests are expressed on different scales.
The data presented in Table 2 (formerly named Table 1) show the result of one analysis performed using the SPSS package and functions: GLM - repeated measures, where all test’s results were dependent variables while the time and group affiliation were independent variables.
Abovementioned statistics were added to the manuscript in the form of a table (Table 1). 
I also have doubts about the interpretation of some of the results presented in Table 1. According to the results, there are no significant effects of interaction, in other words, in the experimental group there was no improvement (or change) greater (or different) than in the control group. In this context it is questionable to conclude that n-back training is effective. At the same time, the interpretation of these results would have been clearer if the explicit assumptions about the role of the active control group would be formulated and if the results anticipated in these group would be clearly indicated beforehand.

[bookmark: _GoBack]We have changed our discussion part to incorporate this issue.

Minor Concerns:
The title suggests that the research was of a population-based nature, which was not the case (the sample included 84 participants). In my opinion the term " in older adults" would be more relevant.
The title was changed.
It follows from the text that the participants did not have to agree to initial screening tests. What justifies the lack of such consent?
The participants gave the consent before starting the initial screening. The description of this process has been improved taking into account the above remark.
In the section "WMC as a predictor of WM training effectiveness" the Authors have written on 3 models (lines 302-304). However, in the Table 2 are presented results regarding only 2 models. What is the reason of that? 
The number 3 was used by mistake instead of 2. The change was done in the text.
And in the case of the interaction effect "Time x Initial OSPAN score", isn't baseline OSPAN score treated as a moderator, not a predictor?
Model 2 described in section ‘WMC as a predictor of WM training effectiveness’ beside verifying the time as a predictor of number of N change, added on predicting as well as  moderating effects of a baseline OSPAN score (between-person predictors - level 2) on within-subject variation (moderation - level 1). This information was included in the text.
