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VERSION 1 - REVIEW 

REVIEWER Amanda N. Szabo-Reed 
University of Kansas Medical Center, USA 

REVIEW RETURNED 03-Feb-2016 

 

GENERAL COMMENTS This manuscript presents the planned methods for a systematic 
review and meta analysis of the relationship between physical 
activity, academic behavior, achievement, and cognitive skill in 
school aged children. Although an interesting topic, the justification 
for only publishing the proposed methods is not clear. This 
manuscript does not add much to the literature as it lacks results. 
Please provide a clearer rationale for only publishing the methods. 
 
The reviewer also provided a marked copy with additional 
comments. Please contact the publisher for full details. 

 

REVIEWER Leonie Uijtdewilligen 
Saw Swee Hock School of Public Health, National University of 
Singapore, Singapore 

REVIEW RETURNED 12-Feb-2016 

 

GENERAL COMMENTS The authors describe a protocol for conducting a systematic review 
and meta-analyses to assess the association between physical 
activity and academic performance in school children. The strengths 
of this protocol include the proposed pooling of existing data and 
contacting of authors when key information is lacking. However, the 
authors have not described their methods in enough detail and use 
vague/non-defined terms throughout the protocol. Besides, I feel 
they do not provide very strong arguments for the relevance of their 
research. The authors should consider the points below in order to 
improve their protocol.  
 
General comments:  
- The authors should elaborate on the meaning of ‘long-term’, 
‘physical exercise’ and ‘physical activity’, etc. Without clear 
definitions on these terms, it will be extremely difficult to decide on 
in/exclusion of relevant studies.  
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- I noticed that the authors have not included Fedewa and Ahn 
(2011) as a reference.  
Other systematic reviews on this topic seem to be lacking too (e.g., 
Singh et al, 2012). The authors should use these and others to 
highlight existing gaps more explicitly and discuss the relevance of 
their research. In my opinion, the current introduction could not 
convince readers of the additional evidence this review will be 
presenting.  
- I do not understand the second objective. Could the authors please 
explain what they mean with ‘influenced by physical activity’?  
- In/exclusion criteria (p4. Lines 36-37): According to the protocol 
title, this study focuses on school children. However, no specific age 
range is set. How can this be? Also, excluding children with physical 
or mental disorders is not only relevant because it may impend 
physical activity participation, but I assume it would also effect the 
academic performance outcomes?  
Finally, I am wondering whether interventions that have a physical 
activity and diet component but present results on academic 
performance for both behaviours separately could be included (p5, 
Lines 5-6)?  
- Assessment of risk (p6. Lines 32-33): If the authors intend to use 
the EPHPP, they should acknowledge that a modified version of the 
original tool will be used. One of the sections of the EPHPP scores 
‘study design’, with RCTs being a separate category. However, the 
review selects studies based on their design, hence this section will 
not be relevant.  
- Data synthesis (p6. Lines 49-50): Please elaborate on what would 
be regarded as ‘important questions’.  
- The authors should check the referencing throughout the 
manuscript. E.g., p3. Lines 48-49 and p7. Lines 49-50: ref 8 doesn’t 
seem to be relevant here; p3. Lines 51-52 ref 1 only includes school 
based PE but this is not recognized.  
 
Specific comments  
Abstract  
P2, Lines 6-7, Introduction: A school on itself is not a ‘framework’. I 
would rather say they may provide a relevant context for improving 
children’s health through, e.g., increasing physical activity during 
school hours and/or beyond  
P2, Lines 10-12, Introduction: This sentence is contradicting itself. I 
assume that when there is evidence there have also been studies 
assessing the association (where else does the evidence come 
from)?  
P2, Lines 14-16, Introduction: Please include a more clear definition 
of ‘long-term’ physical exercise. I.e., what does long-term include, 
and what does exercise include?  
P2, Lines 21-23, Methods: We will […] the review. This sentence 
may be redundant. Could the authors just include the Chochrane 
Collaboration Handbook after the mentioning of (PRISMA-P)?  
P2, Lines 46-47, Trial registration number: I wasn’t able to identify 
the protocol on http://www.crd.york.ac.uk/prospero/  
P3, Lines 3-4: Could the authors please elaborate on what they 
mean by ‘reinforcing measured data’?  
P3, Lines 7-9: Could the authors please elaborate why specifically 
these factors, and not also others, can limit generation of 
conclusions?  
 
References  
Fedewa AL, Ahn S. The effects of physical activity and physical 
fitness on children's achievement and cognitive outcomes: a meta-
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analysis. Res Q Exerc Sport. 2011 Sep;82(3):521-35.  
Singh A, Uijtdewilligen L, Twisk JW, van Mechelen W, Chinapaw 
MJ. Physical activity and performance at school: a systematic review 
of the literature including a methodological quality assessment. Arch 
Pediatr Adolesc Med. 2012 Jan;166(1):49-55. doi: 
10.1001/archpediatrics.2011.716. 

 

REVIEWER Dominika M Pindus 
Department of Public Health and Primary Care,  
University of Cambridge  
UK 

REVIEW RETURNED 22-Feb-2016 

 

GENERAL COMMENTS The submitted protocol outlines an important piece of work for the 
field and I would like to congratulate you on the undertaking.  
 
I included my comments and suggestions in the attached document. 
Please feel free to contact me if you have any questions. 
 
Journal: BMJ Open  
MS: Alvarez-Bueno et al. THE ASSOCIATION BETWEEN 
PHYSICAL ACTIVITY AND ACADEMIC PERFORMANCE IN 
SCHOOLCHILDREN: A PROTOCOL FOR A SYSTEMATIC 
REVIEW AND METAANALYSIS  
Reviewer: Dominika M. Pindus, Dept. of Public Health and Primary 
Care, University of Cambridge  
Review date: 21/02/2016  
The manuscript describes a protocol for a systematic review and a 
meta-analysis of experimental studies to address an important 
question on the effects of physical activity on children’s academic 
achievement. The work is well structured and in its current form 
provides a good start for the protocol. However, the manuscript 
suffers from several important methodological limitations which 
would need to be addressed before the reviewer could consider the 
manuscript suitable for publication.  
Major issues  
1. The main objective requires clarification: Is the objective to 
determine the association or the effect? Abstract suggests the 
former while the text suggests the latter.  

2. Two major reviews on the associations between physical activity 
and academic performance have not been addressed in the 
introduction or the discussion to the protocol: Singh et al. 2012, Arch 
Pediatr Adolesc Med, and Centers for Disease Control and 
Prevention 2010. It will be important to clearly state how the review 
is distinct from these and how it builds on these previous reviews.  

3. The definitions of outcomes and independent variables need to be 
more specific. For example, types of outcome assessment need to 
be elaborated upon. It would be helpful if authors described the 
types of assessment within the categories of academic performance 
outlined in the introduction.  

4. Likewise, the inclusion criteria need to be clearly stated. A table 
with specific inclusion and exclusion criteria would be helpful. The 
inclusion criteria for participants, physical activity programmes and 
their duration, study designs, and outcomes require more specificity. 
A comprehensive review of physical activity and academic 
achievement literature (across experimental and observational 
designs) has been performed by Centers for Disease Control and 
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Prevention (2010). The authors are advised to consult the 
publication in relation to the definitions and classifications of physical 
activity interventions.  

5. Importantly, what is the rationale for the inclusion of non-
randomised and non-controlled studies in the review? The 2010 
review has already identified 11 experimental controlled studies, 
Singh et al. 2012 identified 2 RCTs and 2 cluster RCTs. Thus, the 
concern about the number of expected studies does not seem to be 
a good rationale to relax the inclusion criterion related to study 
design. The authors are strongly encouraged to provide a 
justification for including non-randomised and non-controlled studies 
or to amend their inclusions.  

6. Currently proposed search terms are rather limited and therefore 
introduce a risk of bias in the prospective yield of the literature. I 
would encouraged authors to consult previous literature which 
details search strategy as well as to consult their University librarian 
who can help with iterations, the use of wild cards, phrases and 
proximity operators, and balancing the sensitivity and specificity of 
the search strategy.  
7. Data extraction should be described in more detail and I would 
strongly encourage the authors to include data extraction form in the 
appendix. This would help the reviewer to assess how informative 
the planned review might be in relation to the gaps in the literature. 
For example, to be informative such review would need to include 
not only the information on programme duration but also the 
intensity, frequency and duration of physical activity sessions.  

8. The section of Ethics and Dissemination is where the authors 
have an opportunity to describe how the review fits in the wider 
context of both science and the society. The authors are advised to 
discuss what value their systematic review and meta-analyses will 
have both to research community, the public and other stakeholders. 
What is its likely impact on the wider field of physical activity and 
academic achievement? How relevant is it to the public, schools, 
policy makers and other stakeholders? How will the results be 
disseminated?  
 
Justification of the scoring sheet  
1. Is the research question or study objective clearly defined?  
Objective 1: Yes  
Objective 2: No.  
It is unclear why the authors only refer to cognitive skills rather than 
all aspects of academic performance as discussed in the 
introduction.  
2. Is the abstract accurate, balanced and complete?  
No.  
Overall the abstract is balanced, albeit it contains an inaccuracy and 
inconsistency with the main text.  

association between physical activity and academic performance, as 
indicated by the CDC 2010 review, Raspberry et al., 2011 and Singh 
et al. 2012.  

-
randomized trials will be included, however in the text (p. 4, lines 26-
30) it is stipulated that non-controlled trials will be included. Could 
the authors clarify which designs will and which will not be included?  
 
Please also include the definitions of physical activity interventions 
which will be included.  
3. Is the study design appropriate to answer the research question?  
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Yes, although the inclusions of non-randomized study designs need 
to be justified.  
4. Are the methods described sufficiently to allow the study to be 
repeated?  
No. As explained in Major Issues # 3 and 4, the inclusion criteria and 
definitions of the population, physical activity interventions, their 
duration, and the outcome measures of interest need to be more 
specific.  
5. Are research ethics (e.g. participant consent, ethics approval) 
addressed appropriately?  
N/A. The authors are however encouraged to explain how the review 
will benefit both research in this area as well as the public. Please 
see Minor Issues #25 
6. Are the outcomes clearly defined?  
No. Please see Major Issues #3.  
7. If statistics are used are they appropriate and described fully?  
N/A  
8. Are the references up-to-date and appropriate?  
Yes.  
However two important references have been omitted and authors 
are strongly encouraged to consult these sources and to refer to 
them in the protocol. Please see Major Issues #2.  
9. Do the results address the research question or objective?  
N/A  
The research questions require further clarification which will have 
an impact on the results of the review.  
10. Are they presented clearly?  
N/A  
11. Are the discussion and conclusions justified by the results?  
N/A  
12. Are the study limitations discussed adequately?  
No. There is no discussion of limitations of the planned review.  
13. Is the supplementary reporting complete (e.g. trial registration; 
funding details; CONSORT, STROBE or PRISMA checklist)?  
Yes. Prospero registration number has been provided, as was 
information on funding has been included.  
14. To the best of your knowledge is the paper free from concerns 
over publication ethics (e.g. plagiarism, redundant publication, 
undeclared conflicts of interest)?  
Yes.  
15. Is the standard of written English acceptable for publication?  
Yes, it is acceptable for publication, however a proof-reading by a 
native speaker would enhance clarity.  
Minor Issues / Specific Comments  
INTRODUCTION  
1. Please be specific when referring to the evidence on either 
aerobic exercise or daily physical activity.  

2. The last sentence p. 3 line 52-55 unclear what the authors mean. 
Do the authors suggest that differences in effect sizes are due to 
research designs and multiple outcomes?  
 
METHODS AND ANALYSES  
Inclusion and exclusion criteria  
3. Please include the definition of participants. What age group will 
be considered? Will adolescents be also included? What age cut-off 
will be used?  

4. How will physical activity programmes be classified? Please 
provide examples.  

5. Why the different treatment comparison groups will be excluded 
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(e.g. interventional interventions)? Please justify.  

6. What criteria will be used to define a long-term programme?  

7. Do the authors mean physical disabilities rather than disorders? 
Please clarify.  

8. Which mental disorders will specifically be excluded?  

9. Types of outcome assessments are poorly defined (please see 
Major Issues #3).  
 
Search methods  
Electronic search  
10. The authors first specify that only articles in English or Spanish 
will be reviewed but then report that no limitations on language will 
be placed. What is the rationale for including studies which do not 
conform to the language inclusion criterion?  

11. Search terms are not exhaustive and therefore authors are 
unlikely to retrieve all the relevant records. Please see Major Issues 
#6. The authors could consider wild cards and proximity operators, 
as well as MESH terms.  
 
Data collection and analyses  
Selection of studies  
12. Title and abstract screening is usually used to describe the 
selection process.  

13. p.5, line 49-50: Do the authors mean that full texts will be 
assessed for inclusions? The next sentence describes the same 
process and is therefore redundant.  

14. Please substitute discrepancies for disagreement.  
 
Assessment of risk of bias in included studies  
15. p. 6 line 18: Please change to: Methodological quality of the 
randomized controlled trials will be assessed with the Jada Scale.  

16. How will other designs be assed for quality?  
 
Data synthesis  
17. Authors state that “studies with insufficient data to perform 
analyses” will be excluded. What will be considered insufficient 
data?  

18. Will only continuous data be analysed, as statistical methods 
described refer to continues outcomes only? Could the authors 
clarify?  
 
Subgroup analyses  
19. Academic achievement domains include: mathematics, reading 
and language in most standardised tests, while non-verbal, verbal, 
abstract reasoning are specific cognitive abilities which contribute to 
child’s general cognitive ability. Stroop test is a measure of cognitive 
function, and more specifically interference control rather than 
academic behaviour.  
 
Sensitivity analyses  
20. This section needs further elaboration and justification. Why 
would the studies be excluded one by one? Usually, sensitivity 
analyses are performed based on study design, quality, moderators 
and specific intervention characteristics. This is an important part of 
meta-analysis and authors are advised to plan this carefully while 
paying attention to factors which are most likely to produce bias. The 
reviewer appreciates that sensitivity analyses will become more 
obvious once the studies to be included in the analyses are known. 
However, already at this stage it is apparent that several important 
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methodological decisions would have introduced bias, and sensitivity 
analyses are crucial to ascertain their impact on the findings.  

21. References are incorrectly cited in the text. Please revise the 
order of the references. For example, reference 8 does not refer to a 
systematic review on physical activity and academic performance.  

22. Authors write: “Conversely, previous systematic reviews…” and 
cite only one previous systematic review. Pleas amend accordingly.  

23. Could the authors be more specific when describing the 
conclusions of previous reviews? For example, the role of which 
specific variables did these studies recommend to clarify?  

24. The last sentence of the discussion is unclear. What do the 
authors mean by “Given the importance of childhood period on 
development”? What aspects of development do the authors refer to 
specifically?  

25. What do the authors mean by “sustained information”?  
 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Amanda N. Szabo-Reed. University of Kansas Medical Center, USA  

Please leave your comments for the authors below  

This manuscript presents the planned methods for a systematic review and meta-analysis of the 

relationship between physical activity, academic behavior, achievement, and cognitive skill in school-

aged children. Although an interesting topic, the justification for only publishing the proposed methods 

is not clear. This manuscript does not add much to the literature as it lacks results. Please provide a 

clearer rationale for only publishing the methods.  

Authors:  

According to BMJ editorial policies, the rationale to publish our study protocol is to extensively report 

the methods and increase transparency. Specifically the rationale is not only to anticipate the method 

of an upcoming review of ours in order to facilitate the understanding of the original idea with respect 

to the review process as it develops while conducting the study. More importantly, given the steeply 

rising amount of evidence published on this issue in the last years and the increasing attention to this 

kind of evidence from policy makers of the educational sector, our intent is to give detailed insights on 

how to apply systematic review and meta-analysis guidelines to this specific issue. The attempt is to 

propose a specifically tailored review protocol that can maximize the information extraction to inform 

policy development. We have modified the abstract, objective and discussion sections to extensively 

explain the aims of only publishing the methods.  

Specific comment:  

Introduction:  

P4, Line 27: Please provide appropriate citations for all 3 areas of interest. The citation provided is 

only for academic achievement.  

Authors:  

Thank you for the comment. We have included a paragraph in the introduction section to define the 

cognition functions considered in this protocol. Also, we have modified the sentence regarding the 

areas included in academic performance as we have redefined those areas (page3; Line 80 to 91):  

Due to the relevant implications for educational policies, many researches have investigated the 

effects of chronic physical activity participation on students´ success at school that is on academic 

performance.4-5 The latter is pooled in classroom behaviour (e.g., on-task behaviours during learning 

activities) and academic achievement (e.g., school notes and performance in test on school subjects). 

Attention has also been focused on cognitive executive functions, since their development early in life 

has been proven predictive of school and lifelong achievement, health and quality of life.6 Diamond6 

distinguishes between core executive functions – that are inhibitory control, working memory and 
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cognitive flexibility – and higher-level executive functions – as reasoning, planning, and problem 

solving. This higher-level cognition largely overlaps with what termed metacognition, that is the ability 

to supervise and manage cognitive process and to use knowledge to regulate behaviours2  

Specific comment:  

P4, Line 54: Please define experimental studies. Why exclude long-term exercise programs, 

longitudinal observations, correlational studies, etc.  

Authors:  

We will only include experimental studies because the aim of this study is to evaluate the effect of 

physical exercise interventions on academic performance, thus we should only include studies 

providing pre-post-intervention information. Thus, we have included a list of study designs considered 

in the objectives section (Page 5; line 149 to 153).  

Specifically, this systematic review and meta-analysis protocol presents an objective and clear 

procedure to maximize the extraction of information from experimental studies (randomized controlled 

trials - RCT, non-RCT trials and controlled pre-post studies), in which data for cognition, 

metacognition, cognitive life skills, academic behaviour and achievement have been separately 

reported as outcomes.  

And also in the types of studies section (Page 6; line 161).  

Randomized control trials (RCT), non-RCT trials and controlled pre-post studies  

Specific comment:  

P4; Line 54: The introduction includes a discussion of academic achievement, academic behavior and 

cognitive skill, but then includes by saying that the systematic review will only include experimental 

studies where academic performance is reported. Please define academic performance.  

Authors:  

We have substantially modified the introduction section to improve the definition of the target 

variables of this protocol. We have defined the variables outcomes (please see comment above. 

Page3; Line 80 to 91)  

Specific comment:  

P4; Line 58: Overall, the introduction is week and does not provide a clear presentation of the status 

of the literature.  

Authors:  

As suggested and in order to provide a clearer description of the status of the literature we have 

modified the introduction section, trying to explain the status of the literature regarding the relation 

between chronic physical activity programs and cognitive/academic performance (Page 4; line 99 to 

132).  

Previous systematic reviews and meta-analysis have synthetized the evidence related to the influence 

of exercise interventions on children’s and, less frequently, adolescents’ cognition and success in 

school, focused on quantitative exercise characteristics.5,13-16 From them, one was focused on 

experimental studies only and considered both cognitive and psychosocial outcomes jointly.15 No 

one presented data distinguishing between cognitive and metacognitive functions, academic 

behaviour and achievement. Indeed, this distinction has been recently deemed relevant to understand 

the potential mediational paths that underlie the relationship between physical activity and academic 

achievement.2  

In the search for further mechanisms beyond the neurobiological that may explain the link between 

chronic physical activity and children´s cognition, recent narrative or meta-analytic reviews have 

focused on the qualitative characteristics of the physical activity interventions.8,17-18 Also 

developmental neuroscientists interested in interventions aiding children’s cognition are increasingly 

shifting attention toward qualitative forms of physical activity that are not only physically effortful, but 

also emotionally and socially engaging.9 This kind of interventions often involve physical activities that 

impinge not only on core cognitive functions, but also on a broader range of cognitive skills, as goal 

setting, problem solving and self-regulation1. These are cognitive in nature and therefore fall in the 

field of cognitive sciences, but also belong to the broader field of life skills investigated in psychosocial 

and social-cognitive research and identified as essential skills to self-regulate behaviour and 
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successfully adapt it to everyday requirements.19 Since they are proven sensitive to designed 

physical activity interventions,20 it has been recently proposed that cognitive life skills may represent 

a further element to be considered in the relationship between physical activity, cognition, and 

academic behaviour and achievement.8  

In sum, scientific evidence on the relationship between physical activity and cognitive/academic 

performance, particularly as regards its possible moderators and mediators, is still currently 

insufficient to obtain a comprehensive view that may be useful to inform policies and decision making. 

Discrepancies persist regarding the effects of chronic exercise interventions on children’s cognition 

and success in school and life and reviews still lack consideration of evidence at relevant intersection 

points between different research areas. Moreover, whereas several narrative and meta-analytic 

reviews have provided evidence syntheses that are mainly useful for setting future research priorities, 

they still leave open questions concerning how this evidence can be translated into god practices in 

ecological settings as the educational.21  

Objectives:  

Specific comment:  

P5; Line 10: Again, the authors seem confused as to what will and will not be included in this review. 

Please clarify. Is the goal to look at cognitive skill or academic performance?  

Authors:  

We have unified the terminology throughout the manuscript; we have also modified the objectives and 

included a new objective in order to clearly explain the aims of the paper (Page 5; line 142 to 148).  

i) to estimate the effects of chronic physical exercise interventions on different facets of cognitive 

function and academic performance of children and adolescents; ii) to determine which of those 

variables are the most benefitted from this relationship; and iii) to identify the individual, task-related 

and contextual moderators that may amplify physical activity effects on cognition/academic 

performance, with particular focus on the qualitative and quantitative characteristics of the physical 

activity interventions.  

Specific comment:  

Methods and analysis:  

P5; Line 30: This is clear, but your introduction and objectives do not clearly state this.  

Authors:  

Thank you for the comment. We have unified the criteria on both introduction and objectives in order 

to write consequently (please, see comments above)  

Specific comment:  

P5; Line 40: Define physical or mental disorders that could impede participation in physical activity 

programs.  

Authors:  

A more detailed exclusion criterion has been written (Page 6; line 167 to 170).  

An exclusion criterion will be the presence of children with any physical condition or any diagnosed 

disorder of cognition that would impede or limit their ability to participate in school physical activity 

programs.  

Specific comment:  

P5; Line 52: Define acute physical activity program (Page 6; line 175 to 177).  

Authors:  

As suggested we have defined acute physical exercise interventions as follows:  

Instead, studies reporting the transient effects of single bouts of acute physical exercise will be 

excluded.  

Specific comment:  

P6; Line 14: Again, academic performance and cognitive skill are two different constructs and 

measured very differently. Please clarify.  

Authors:  

We have rewritten the paragraph to show some examples on how cognition functions, academic 

performance and life skills could be measured (Page 7; line 194 to 208).  
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Indicatively, but not exhaustively, common performance measures for cognitive function assessment 

are tests such as Eriksen flanker task, Stroop Colour-Word task, Cognitive Assessment System 

(CAS), or Stenberg task. Examples of performance measures for metacognitive function assessment 

are the Tower of London test and creativity assessment tools as the Alternate Uses Test. Academic 

performance assessments regard: i) academic achievement by curriculum-based marks or specific 

scales such as Canadian Achievement Test, Terra Nova test, or Metropolitan achievement test; and 

ii) academic behaviours by measures such as on-task behaviours, organization or attendance. The 

assessment of cognitive life skills outcomes (goal setting, problem solving, self-regulation) can include 

self-report measures as the Life Skills Self Beliefs test, or multisource assessment scales that 

triangulate self-reports with ratings by significant others (peers, teachers). When cognitive, 

metacognitive or academic performance outcomes are paralleled by biochemical, brain functional and 

structural correlates, also such measures will be considered, as they may inform about the 

biochemical and neural mechanisms underlying physical activity effects on cognition.  

Specific comment:  

P6; Line 18: Intelligence is also not a measure of cognition or academic achievement and is also fairly 

stable. Please provide justification for using it as an outcome measure.  

Authors:  

As the reviewer suggest, intelligence is not a measure of academic achievement or cognition, thus the 

General Intelligence Test has been removed.  

Specific comment:  

P6; Line 37: The search terms are not well defined. Many terms are missing. Will you consult a 

librarian?  

Authors:  

As suggested we have included some general terms regarding participants, intervention and 

comparator items of the PICO strategy. Our first search strategy included specific terms such as 

“working memory”, “attention”, or “planning”, but we realized that including only general terms such as 

cognition or academic achievement increases the specific and sensitivity did not change. This could 

be because papers do not inform only a single component of cognition, academic performance or life 

skill. Finally, we proposed the following search strategy (Page 7; line 215 to 223), also we have 

included an appendix with the search strategy for MEDLINE.  

The following search terms (and related truncations, e.g., ‘cognit’ to tap cognition and cognitive) will 

be used: (1) physical activity, physical education, exercise, fitness, sport; (2) cognition, executive, 

executive function, cognitive control, intelligence, memory, attention, metacognition; (3) life skills, goal 

setting, problem solving, self-regulation; (4) academic, academic achievement, academic grades, 

academic behaviour, academic performance, classroom behaviour; (5) brain development, brain 

health, neural, neuroelectric, neurotrophic, neurotrophin, hormon; (6) children, childhood, pre-

schooler, schooler, preadolescent, adolescent, adolescence and (7) trial. (Appendix I for MEDLINE 

database search strategy).  

Specific comment:  

P6; Line 49: Will any training occur with evaluators to ensure that inter-rater reliability is the same?  

Authors:  

The list of inclusion and exclusion criteria will be considered as a checklist to ensure inter-rater 

reliability. Furthermore, a third reviewer will be asked in case of disagreement. We have rewritten the 

paragraph in order to explain this concern (Page 8; line 228 to 232):  

After excluding duplicated records, two reviewers will independently screen titles and abstracts to 

identify eligible studies according to the inclusion and exclusion criteria. Then, the potential eligible 

studies will be deeply reviewed and their reference list will be checked for additional relevant studies. 

Any discrepancies will be resolved by discussion with a third reviewer.  

Specific comment:  

P7; Line 51: What criteria will they use to determine this?  

Authors:  

We will extract data on observed outcomes from the selected studies. Then, reviewers will 
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determinate whether a meta-analysis is possible by discerning when the observed outcomes are as 

similar that could be combined. To conduct a meta-analysis at least five observations in the same 

outcome will be required, we have included a sentence with this clarification in data synthesis section 

(Page 9; line 262 to 263).  

At least, five observations addressing the same specific outcome will be required to conduct a meta-

analysis.  

 

Reviewer: 2  

Leonie Uijtdewilligen. Saw Swee Hock School of Public Health, National University of Singapore, 

Singapore  

Please leave your comments for the authors below  

The authors describe a protocol for conducting a systematic review and meta-analyses to assess the 

association between physical activity and academic performance in school children. The strengths of 

this protocol include the proposed pooling of existing data and contacting of authors when key 

information is lacking. However, the authors have not described their methods in enough detail and 

use vague/non-defined terms throughout the protocol. Besides, I feel they do not provide very strong 

arguments for the relevance of their research. The authors should consider the points below in order 

to improve their protocol.  

Authors:  

In order to cope with the revisions requested concerning with the methods and defined terms we have 

deeply revised the paper, while maintaining the basic structure of the proposed protocol.  

General comments:  

Specific comments:  

The authors should elaborate on the meaning of ‘long-term’, ‘physical exercise’ and ‘physical activity’, 

etc. Without clear definitions on these terms, it will be extremely difficult to decide on in/exclusion of 

relevant studies.  

Authors:  

As suggested we have unified the terms throughout the manuscript defining the target of the 

intervention as “chronic physical activity”. Also we have included a sentence in the introduction to 

define this type of exercise (Page 3; line 74 to 75):  

Chronic physical activity interventions have been defined as long lasting repeated bouts of exercise 

aimed to improve physical fitness …  

Specific comments:  

I noticed that the authors have not included Fedewa and Ahn (2011) as a reference.  

Other systematic reviews on this topic seem to be lacking too (e.g., Singh et al, 2012). The authors 

should use these and others to highlight existing gaps more explicitly and discuss the relevance of 

their research. In my opinion, the current introduction could not convince readers of the additional 

evidence this review will be presenting.  

Authors:  

Thank you. As suggested, we have included a new paragraph regarding the most recent systematic 

reviews and meta-analysis addressing the topics of our study. We have modified the introduction 

section in order to better describe the outcomes target of this protocol, including the references that 

have been suggested (Page 4; line 99 to 122):  

Previous systematic reviews and meta-analysis have synthetized the evidence related to the influence 

of exercise interventions on children’s and, less frequently, adolescents’ cognition and success in 

school, focused on quantitative exercise characteristics.5,13-16 From them, one was focused on 

experimental studies only and considered both cognitive and psychosocial outcomes jointly.15 No 

one presented data distinguishing between cognitive and metacognitive functions, academic 

behaviour and achievement. Indeed, this distinction has been recently deemed relevant to understand 

the potential mediational paths that underlie the relationship between physical activity and academic 

achievement.2  

In the search for further mechanisms beyond the neurobiological that may explain the link between 
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chronic physical activity and children´s cognition, recent narrative or meta-analytic reviews have 

focused on the qualitative characteristics of the physical activity interventions.8,17-18 Also 

developmental neuroscientists interested in interventions aiding children’s cognition are increasingly 

shifting attention toward qualitative forms of physical activity that are not only physically effortful, but 

also emotionally and socially engaging.9 This kind of interventions often involve physical activities that 

impinge not only on core cognitive functions, but also on a broader range of cognitive skills, as goal 

setting, problem solving and self-regulation1. These are cognitive in nature and therefore fall in the 

field of cognitive sciences, but also belong to the broader field of life skills investigated in psychosocial 

and social-cognitive research and identified as essential skills to self-regulate behaviour and 

successfully adapt it to everyday requirements.19 Since they are proven sensitive to designed 

physical activity interventions,20 it has been recently proposed that cognitive life skills may represent 

a further element to be considered in the relationship between physical activity, cognition, and 

academic behaviour and achievement.8  

Specific comments:  

I do not understand the second objective. Could the authors please explain what they mean with 

‘influenced by physical activity’?  

Authors:  

Thank you for your comment. We have change the spelling of this objective and included a new 

objective to clarify the aims of this protocol (Page 5; line 144 to 148).  

ii) to determine which of those variables are most benefitted from physical activity; iii) to identify the 

individual, task-related and contextual moderators that may amplify physical activity effects on 

cognition/academic performance, with particular focus on the qualitative and quantitative 

characteristics of the physical activity interventions.  

Specific comments:  

In/exclusion criteria (p4. Lines 36-37): According to the protocol title, this study focuses on school 

children. However, no specific age range is set. How can this be? Also, excluding children with 

physical or mental disorders is not only relevant because it may impend physical activity participation, 

but I assume it would also effect the academic performance outcomes?  

Authors:  

As suggested, we have included the range of age of interest for this systematic review and meta-

analysis (Page 6; line 167 to 168).  

Will be considered for inclusion studies including participants aged from 4 to 18 years.  

Specific comments:  

Finally, I am wondering whether interventions that have a physical activity and diet component but 

present results on academic performance for both behaviours separately could be included (p5, Lines 

5-6).  

Authors:  

We have modified this inclusion criterion to specify the type of potential included studies (Page 6; line 

183 to 187).  

Studies evaluating chronic physical exercise interventions combined with other health interventions, 

such as nutritional interventions, will be excluded when data concerning the effectiveness of physical 

activity programs on cognitive functions, academic performance or life skills variables could not be 

extracted separately.  

Specific comments:  

Assessment of risk (p6. Lines 32-33): If the authors intend to use the EPHPP, they should 

acknowledge that a modified version of the original tool will be used. One of the sections of the 

EPHPP scores ‘study design’, with RCTs being a separate category. However, the review selects 

studies based on their design, hence this section will not be relevant.  

Authors:  

As suggested we will use the new EPHPP version, thus we have updated the reference.  

Specific comments:  

Data synthesis (p6. Lines 49-50): Please elaborate on what would be regarded as ‘important 
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questions’.  

Authors:  

We have included a list regarding the main issues that could be found of interest for this systematic 

review and meta-analysis. Also, we have included an appendix (Appendix II) with the heading of the 

data extraction table that is proposed to be used (Page 9; line 258 to 261).  

The key characteristics and important questions, such as: sample size, age of participants, 

quantitative and qualitative intervention characteristics, and cognitive outcome observed from the 

included studies in relation to the aim of this review will be summarized in tables (Appendix II).  

Specific comments:  

The authors should check the referencing throughout the manuscript. E.g., p3. Lines 48-49 and p7. 

Lines 49-50: ref 8 doesn’t seem to be relevant here; p3. Lines 51-52 ref 1 only includes school based 

PE but this is not recognized.  

Authors:  

Done. Thank you, we have checked the reference list and also included some important references 

regarding the aims of this protocol.  

Specific comments  

Abstract  

P2, Lines 6-7. Introduction: A school on itself is not a ‘framework’. I would rather say they may provide 

a relevant context for improving children’s health through, e.g., increasing physical activity during 

school hours and/or beyond  

Authors:  

Done. Thank you (Page 2; line 30).  

Specific comments:  

P2, Lines 10-12. Introduction: This sentence is contradicting itself. I assume that when there is 

evidence there have also been studies assessing the association (where else does the evidence 

come from)?  

Authors:  

We have removed the contradicting part of the sentence, and rephrased the rest of the sentence 

(Page 2; line 32 to 33).  

The interest in the relationship between physical activity programs and children’s academic 

performance has recently increased, with evidence suggesting a positive association. We present a 

protocol of systematic review and meta-analysis of experimental studies that, by determining the 

effects of chronic…  

Specific comments:  

P2, Lines 14-16. Introduction: Please include a more clear definition of ‘long-term’ physical exercise. 

I.e., what does long-term include, and what does exercise include?  

Authors:  

We have unified the term trough the paper and we have included a sentence in the introduction 

section to define chronic exercise (Page 3; line 74 to 75).  

Chronic physical activity interventions have been defined as long lasting repeated bouts of exercise 

aimed to improve physical fitness.2  

Specific comments:  

P2, Lines 21-23. Methods: We will […] the review. This sentence may be redundant. Could the 

authors just include the Chochrane Collaboration Handbook after the mentioning of (PRISMA-P)?  

Authors:  

Done. Thank you for the comment we have included the Cochrane Handbook just after PRISMA-P 

(Page 2; line 39 to 40).  

This protocol is guided by Preferred Reporting Items for Systematic Review and Meta-analysis 

Protocols (PRISMA-P) and by the Cochrane Collaboration Handbook.  

Specific comments:  

P2, Lines 46-47, Trial registration number: I wasn’t able to identify the protocol on 

http://www.crd.york.ac.uk/prospero/  
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Authors:  

We have checked the registration number and modified the error (Page 2; line 56).  

Trial registration number: PROSPERO CRD42015029913.  

Specific comments:  

P3, Lines 3-4: Could the authors please elaborate on what they mean by ‘reinforcing measured data’?  

Authors:  

We have modified the strength and limitations points to ensure they fit with the aims of this protocol 

and to write them clearly (Page 2; line 58 to 69):  

The present protocol is proposed to include in the systematic review only interventional exercise and 

cognition studies performed with children or adolescents. We discuss how this type of systematic 

review can provide a comprehensive overview of the effect of physical activity programs on main 

components of children´s brain health, cognitive functioning and academic performance that are 

relevant for policy development.  

Ways to assess risk of bias of included studies and heterogeneity among studies are discussed with 

particular reference to individual constraints (e.g., age, weight status) task constraints (e.g., qualitative 

and quantitative intervention characteristics, type of cognition and assessment tools) and contextual 

constraints (laboratory, school, out-of-school setting) that might act as moderators of the relationship 

between physical activity and cognition or academic performance in children and adolescents. 

Possible solutions to overcome these problems and reach relevant conclusions are proposed.  

Specific comments:  

P3, Lines 7-9: Could the authors please elaborate why specifically these factors, and not also others, 

can limit generation of conclusions?  

Authors:  

Thank you for the comment. Many aspects, described in previous research could differ through the 

potential studies for inclusion and therefore limit the generalizability of the conclusions. Thus we have 

recognized this fact in the limitation section (please, see comment above).  

Specific comments:  

References:  

- Fedewa AL, Ahn S. The effects of physical activity and physical fitness on children's achievement 

and cognitive outcomes: a meta-analysis. Res Q Exerc Sport. 2011 Sep; 82(3): 521-35.  

- Singh A, Uijtdewilligen L, Twisk JW, van Mechelen W, Chinapaw MJ. Physical activity and 

performance at school: a systematic review of the literature including a methodological quality 

assessment. Arch Pediatr Adolesc Med. 2012 Jan; 166(1):49-55. doi: 

10.1001/archpediatrics.2011.716.  

Authors:  

Thank you for the comment; we have included those references in the manuscript with the 14 and 16 

numbers respectively.  

 

Reviewer: 3  

Dominika M Pindus. Department of Public Health and Primary Care, University of Cambridge  

Please leave your comments for the authors below  

Dear Authors,  

The submitted protocol outlines an important piece of work for the field and I would like to 

congratulate you on the undertaking.  

I included my comments and suggestions in the attached document. Please feel free to contact me if 

you have any questions.  

With kind regards,  

Dominika Pindus  

 

The manuscript describes a protocol for a systematic review and a meta-analysis of experimental 

studies to address an important question on the effects of physical activity on children’s academic 

achievement. The work is well structured and in its current form provides a good start for the protocol. 
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However, the manuscript suffers from several important methodological limitations, which would need 

to be addressed before the reviewer could consider the manuscript suitable for publication.  

Authors:  

Thank you for the comments, we have included the all the comments as we have considered that 

those substantially improve the manuscript.  

Major issues  

Specific comments:  

1. The main objective requires clarification: Is the objective to determine the association or the effect? 

Abstract suggests the former while the text suggests the latter.  

Authors:  

As suggested we have reworded the first objective and also some aspects of the manuscript 

consequently (Page 5; line 142 to 144).  

i) to estimate the effect of chronic physical exercise interventions on cognition, academic achievement 

and academic behaviours in school children;  

Specific comments:  

2. Two major reviews on the associations between physical activity and academic performance have 

not been addressed in the introduction or the discussion to the protocol: Singh et al. 2012, Arch 

Pediatr Adolesc Med, and Centers for Disease Control and Prevention 2010. It will be important to 

clearly state how the review is distinct from these and how it builds on these previous reviews.  

Authors:  

We have included a paragraph in the introduction section regarding the previous systematics reviews 

and meta-analyses and those two reviews have been included with the numbers 13 and 16 

respectively (Page 4; line 99 to 103).  

Previous systematic reviews and meta-analysis have synthetized the evidence related to the influence 

of exercise interventions on children’s and, less frequently, adolescents’ cognition and success in 

school, focused on quantitative exercise characteristics.5,13-16  

Specific comments:  

3. The definitions of outcomes and independent variables need to be more specific. For example, 

types of outcome assessment need to be elaborated upon. It would be helpful if authors described the 

types of assessment within the categories of academic performance outlined in the introduction.  

Authors:  

We have included some examples of tests that could be used for each observed outcome.  

Indicatively, but not exhaustively, common performance measures for cognitive function assessment 

are tests such as Eriksen flanker task, Stroop Colour-Word task, Cognitive Assessment System 

(CAS), or Stenberg task. Examples of performance measures for metacognitive function assessment 

are the Tower of London test and creativity assessment tools as the Alternate Uses Test. Academic 

performance assessments regard: i) academic achievement by curriculum-based marks or specific 

scales such as Canadian Achievement Test, Terra Nova test, or Metropolitan achievement test; and 

ii) academic behaviours by measures such as on-task behaviours, organization or attendance. The 

assessment of cognitive life skills outcomes (goal setting, problem solving, self-regulation) can include 

self-report measures as the Life Skills Self Beliefs test, or multisource assessment scales that 

triangulate self-reports with ratings by significant others (peers, teachers). When cognitive, 

metacognitive or academic performance outcomes are paralleled by biochemical, brain functional and 

structural correlates, also such measures will be considered, as they may inform about the 

biochemical and neural mechanisms underlying physical activity effects on cognition.  

Additionally we have included in the introduction section the definitions of the variables target of this 

protocol (Page 3; line 74 to 91).  

Chronic physical activity interventions have been defined as long lasting repeated bouts of exercise 

aimed to improve physical fitness.2 Chronic physical activity participation has been associated with 

several mental health benefits in school children, such as improved self-perceptions (e.g., self-

esteem, self-efficacy), emotional regulation (e.g., anxiety, depression), and cognitive functioning (e.g., 

information processing, memory, attention).3  
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Due to the relevant implications for educational policies, many researches have investigated the 

effects of chronic physical activity participation on students´ success at school that is on academic 

performance.4-5 The latter is pooled in classroom behaviour (e.g., on-task behaviours during learning 

activities) and academic achievement (e.g., school notes and performance in test on school subjects). 

Attention has also been focused on cognitive executive functions, since their development early in life 

has been proven predictive of school and lifelong achievement, health and quality of life.6 Diamond6 

distinguishes between core executive functions – that are inhibitory control, working memory and 

cognitive flexibility – and higher-level executive functions – as reasoning, planning, and problem 

solving. This higher-level cognition largely overlaps with what termed metacognition, that is the ability 

to supervise and manage cognitive process and to use knowledge to regulate behaviours2.  

Specific comments:  

4. Likewise, the inclusion criteria need to be clearly stated. A table with specific inclusion and 

exclusion criteria would be helpful. The inclusion criteria for participants, physical activity programs 

and their duration, study designs, and outcomes require more specificity. A comprehensive review of 

physical activity and academic achievement literature (across experimental and observational 

designs) has been performed by Centers for Disease Control and Prevention (2010). The authors are 

advised to consult the publication in relation to the definitions and classifications of physical activity 

interventions.  

Authors:  

We have revised the in/exclusion criteria. We have specified the potential study design eligible for this 

systematic review. Also we have included the participant’s age range for this systematic review, and 

provided more details about the physical and mental disorders that could impede the participation on 

chronic physical exercise interventions. Lastly, we have defined the type of chronic physical exercise 

interventions that may be included.  

Page 6; line 161-162: Randomized control trials, non-controlled trials and controlled pre-post studies 

written in international language (English) or in the national language of interest (Spanish).  

Page 6; line 167 to 170: Will be considered for inclusion studies including participants aged from 4 to 

18 years. We will exclude studies that include among their participants children with any physical 

condition affecting their ability to participate in school physical activity programs, or with any 

diagnosed disorder of cognition that would impede or limit the participation in physical activity 

programs.  

Page 6; line 180 to 187: Additionally, we will include those studies regarding chronic physical exercise 

interventions defined as: school based physical exercise interventions, recess time interventions, 

classroom-based physical activity interventions and extracurricular physical activity interventions.  

Specific comments:  

5. Importantly, what is the rationale for the inclusion of non-randomised and non-controlled studies in 

the review? The 2010 review has already identified 11 experimental controlled studies, Singh et al. 

2012 identified 2 RCTs and 2 cluster RCTs. Thus, the concern about the number of expected studies 

does not seem to be a good rationale to relax the inclusion criterion related to study design. The 

authors are strongly encouraged to provide a justification for including non-randomized and non-

controlled studies or to amend their inclusions.  

Authors:  

The previous reviews did not provide separately data from each primary area of academic 

performance: cognition, academic achievement and academic behaviours. The reason for include, in 

addition to controlled randomized trials, other experimental designs is to gather enough data for 

analyzing separately each academic performance area. We are not sure to retrieved enough potential 

manuscripts for develop this independent analysis,  

Specific comments:  

6. Currently proposed search terms are rather limited and therefore introduce a risk of bias in the 

prospective yield of the literature. I would encouraged authors to consult previous literature which 

details search strategy as well as to consult their University librarian who can help with iterations, the 

use of wild cards, phrases and proximity operators, and balancing the sensitivity and specificity of the 
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search strategy.  

Authors:  

As suggested we have included some general terms regarding participants, intervention and 

comparator items of the PICO strategy. Our first search strategy included specific terms such as 

“working memory”, “attention”, or “planning”, but we realized that including only general terms such as 

cognition or academic achievement increases the specific while the sensitivity did not change. This 

could be because papers do not inform only a single component of cognition, academic performance 

or academic behaviour. As suggested we have included some new terms in the search strategy and 

included also an appendix with the search strategy for MEDLINE (Page 7; line 215 to 223).  

The following search terms (and related truncations, e.g., ‘cognit’ to tap cognition and cognitive) will 

be used: (1) physical activity, physical education, exercise, fitness, sport; (2) cognition, executive, 

executive function, cognitive control, intelligence, memory, attention, metacognition; (3) life skills, goal 

setting, problem solving, self-regulation; (4) academic, academic achievement, academic grades, 

academic behaviour, academic performance, classroom behaviour; (5) brain development, brain 

health, neural, neuroelectric, neurotrophic, neurotrophin, hormon; (6) children, childhood, pre-

schooler, schooler, preadolescent, adolescent, adolescence and (7) trial. (Appendix I for MEDLINE 

database search strategy).  

Specific comments:  

7. Data extraction should be described in more detail and I would strongly encourage the authors to 

include data extraction form in the appendix. This would help the reviewer to assess how informative 

the planned review might be in relation to the gaps in the literature. For example, to be informative 

such review would need to include not only the information on programed duration but also the 

intensity, frequency and duration of physical activity sessions.  

Authors:  

We have included a list regarding the main issues that could be found of interest for this systematic 

review and meta-analysis. Also, we have included an appendix with the heading of the data extraction 

table that will be use (Page 9; line 258 to 261).  

The key characteristics and important questions such as sample size, age of participants, intervention 

characteristics, length of intervention and outcome observed from the included studies in relation to 

the aim of this review will be summarized in tables (Appendix II).  

Specific comments:  

8. The section of Ethics and Dissemination is where the authors have an opportunity to describe how 

the review fits in the wider context of both science and the society. The authors are advised to discuss 

what value their systematic review and meta-analyses will have both to research community, the 

public and other stakeholders. What is its likely impact on the wider field of physical activity and 

academic achievement? How relevant is it to the public, schools, policy makers and other 

stakeholders? How will the results be disseminated?  

Authors:  

Thank you for the comment. We have modified the ethics and dissemination section in order to 

explain how the conclusions of this systematic review and meta-analysis could help to develop public 

policies and the impact on the physical activity and academic performance field (Page 13; line 405 to 

416).  

Developing chronic physical exercise intervention is justified by the international physical activity 

guidelines that recommend children to participate in at least 60 minutes of daily physical activity.33 

Nonetheless, the prevalence of overweight children and the total sedentary time that children daily 

accumulate have risen substantially in the past three decades in most countries. Therefore, schools 

and communities are encouraged to implement children´s physical activity time, but it is necessary to 

measure how physical activity could affect cognitive function and life skills relevant to successful 

academic performance. The conclusions of the proposed type of systematic review and meta-analysis 

may support the decisions of school boards, school administrators and policy developers with 

scientifically grounded arguments on why to maintain or increase the time devoted to curricular or 

extracurricular physical activity and on what type of activities help reap largest cognitive and 
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academic benefits.  

Minor Issues  

Specific Comments  

INTRODUCTION  

3- Please be specific when referring to the evidence on either aerobic exercise or daily physical 

activity.  

Authors:  

Thank you. We have rephrased the sentence in order to write consequently (Page 3; line 80 to 82).  

Due to the relevant implications for educational policies, many researches have investigated the 

effects of chronic physical activity participation on students´ success at school that is on academic 

performance.4-5  

Specific comments  

2. The last sentence p. 3 line 52-55 unclear what the authors mean. Do the authors suggest that 

differences in effect sizes are due to research designs and multiple outcomes?  

Authors:  

We have rewritten the sentence to avoid misunderstandings and specified the study design that will 

be eligible and the outcomes that will be observed for this systematic review (Page 5; line 133 to 140).  

Thus, the general aim of the present methodological article is to provide a novel protocol designed to 

review interventional studies addressing the chronic exercise-cognition interaction at developmental 

age for obtaining relevant information for policy makers and decision makers particularly in, but not 

limited to, the education sector. To this aim, the proposed protocol encompasses different facets of 

cognitive function and academic performance that, to the best of our knowledge, should be jointly 

considered to facilitate transitioning evidence of the cognitive benefits of physical activity for children 

and adolescents into good practices.  

METHODS AND ANALYSES  

Inclusion and exclusion criteria  

Specific comments:  

3. Please include the definition of participants. What age group will be considered? Will  

Authors:  

We have defined the participant´s age range that will be eligible for this systematic review (Page 6; 

line 167 to 168).  

Will be considered for inclusion studies including participants aged from 4 to 18 years.  

Specific comments:  

4. How will physical activity programs be classified? Please provide examples.  

Authors:  

We have specified the type of chronic physical exercise interventions that could be considered for 

inclusion in this systematic review and meta-analysis (Page 6; line 180 to 187).  

Additionally, we will include those chronic physical exercise interventions defined as: school based 

physical exercise interventions, recess time interventions, classroom-based physical activity 

interventions and extracurricular physical activity interventions.  

Specific comments:  

5. Why the different treatment comparison groups will be excluded (e.g. interventional interventions)? 

Please justify.  

Authors:  

Thank you for the comment. We have modified this in/exclusion criterion in order to write 

consequently with the aim of this paper (Page 6; line 183 to 187).  

Studies evaluating chronic physical activity programs combined with other health interventions, such 

as nutritional interventions, will be excluded when data concerning the effectiveness of physical 

activity programs on cognitive or metacognitive functions, cognitive life skills or academic 

performance variables could not be extracted separately.  

Specific comments:  

6. What criteria will be used to define a long-term programme?  
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Authors:  

We have defined chronic physical activity program as follows (Page 3; line 74-75). Also, we have 

substitute the term “long-term” exercise program for “chronic physical exercise intervention” 

throughout the text.  

Chronic physical activity interventions have been defined as long lasting repeated bouts of exercise 

aimed to improve physical fitness.2  

Specific comments:  

7. Do the authors mean physical disabilities rather than disorders? Please clarify.  

Authors:  

We have specified this in/exclusion criterion regarding type of participants (Page 6; line 167 to 170).  

Will be considered for inclusion studies including participants aged from 4 to 18 years. An exclusion 

criterion will be the presence of children with any physical condition or any diagnosed disorder of 

cognition that would impede or limit their ability to participate in school physical activity programs.  

Specific comments:  

8. Which mental disorders will specifically be excluded?  

Authors:  

We have modified this in/exclusion criterion. Please see comment above (Page 6; line 167 to 170).  

Specific comments:  

9. Types of outcome assessments are poorly defined (please see Major Issues #3).  

Authors:  

We have modified the “types of outcome assessment” to clarify this important issue and also we have 

included a more detailed list of outcomes related with the variables of interest observed in this 

systematic review and meta-analysis. We have included some test that could be used to measure 

them (Page 7; line 189 to 208).  

In the attempt to provide a comprehensive view of physical activity effects on the different facets of 

children’s and adolescents’ cognition, a broad array of cognitive outcome assessments is warranted, 

ranging from neural correlates of cognitive functioning to performance measures and observational or 

self-reported evaluations of cognition, metacognition, cognitive life skills and academic performance.  

Indicatively, but not exhaustively, common performance measures for cognitive function assessment 

are tests such as Eriksen flanker task, Stroop Colour-Word task, Cognitive Assessment System 

(CAS), or Stenberg task. Examples of performance measures for metacognitive function assessment 

are the Tower of London test and creativity assessment tools as the Alternate Uses Test. Academic 

performance assessments regard: i) academic achievement by curriculum-based marks or specific 

scales such as Canadian Achievement Test, Terra Nova test, or Metropolitan achievement test; and 

ii) academic behaviours by measures such as on-task behaviours, organization or attendance. The 

assessment of cognitive life skills outcomes (goal setting, problem solving, self-regulation) can include 

self-report measures as the Life Skills Self Beliefs test, or multisource assessment scales that 

triangulate self-reports with ratings by significant others (peers, teachers). When cognitive, 

metacognitive or academic performance outcomes are paralleled by biochemical, brain functional and 

structural correlates, also such measures will be considered, as they may inform about the 

biochemical and neural mechanisms underlying physical activity effects on cognition.  

Search methods  

Electronic search  

Specific comments:  

10. The authors first specify that only articles in English or Spanish will be reviewed but then report 

that no limitations on language will be placed. What is the rationale for including studies which do not 

conform to the language inclusion criterion?  

Authors:  

As have been commented we specified in types of studies section that only articles in English or 

Spanish will be included. The sentence in electronic search section has been removed in order to 

avoid misunderstanding.  

No electronic limitation on language or publication status will be added.  
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Specific comments:  

11. Search terms are not exhaustive and therefore authors are unlikely to retrieve all the relevant 

records. Please see Major Issues #6. The authors could consider wild cards and proximity operators, 

as well as MESH terms.  

Authors:  

As it has been suggested commented in major issue #6 we have included some general terms 

regarding participants, intervention and comparator defined by PICO strategy. As it occurred with the 

search strategy including specific terms, occurred including MSEH terms, therefore, we decided not to 

include those terms.  

Data collection and analyses  

Selection of studies  

Specific comments:  

12. Title and abstract screening is usually used to describe the selection process.  

Authors:  

Thank you. We have modified the sentence (Page 8; line 228 to 229).  

After excluding duplicated records, two reviewers will independently screen titles and abstracts to 

identify eligible studies according to the inclusion and exclusion criteria.  

Specific authors:  

13. p.5, line 49-50: Do the authors mean that full texts will be assessed for inclusions? The next 

sentence describes the same process and is therefore redundant.  

Authors:  

Thank you for the comment. We have modified these sentences in order to write clearly (Page 8; line 

228 to 232).  

After excluding duplicated records, two reviewers will independently screen titles and abstracts to 

identify eligible studies according to the inclusion and exclusion criteria. Then, the potential eligible 

studies will be deeply reviewed and their reference list will be checked for additional relevant studies. 

Any discrepancies will be resolved by discussion with a third reviewer.  

Specific comments:  

14. Please substitute discrepancies for disagreement.  

Authors:  

Thank you. Done (Page 8; line 241).  

Specific comments:  

Assessment of risk of bias in included studies  

15. p. 6 line 18: Please change to: Methodological quality of the randomized controlled trials will be 

assessed with the Jada Scale.  

Authors:  

Thank you. Done (Page 8; line 242-243).  

Specific comments:  

16. How will other designs be assed for quality?  

Authors:  

The quality of pre-post studies and non-randomized controlled trials will be assessed using the 

Quality Assessment Tool for Quantitative Studies. We have specified the study designs that will be 

assessed by this tool (Page 8; line 249 to 250).  

The Quality Assessment Tool for Quantitative Studies is proposed to assess the quality of pre-post 

studies and non-randomized controlled trials.  

Specific comments:  

Data synthesis  

17. Authors state that “studies with insufficient data to perform analyses” will be excluded. What will 

be considered insufficient data?  

Authors:  

We have clarified this sentence (Page 9; line 269 to 270).  

Studies with insufficient data to perform the analyses regarding pre-post chronic physical exercise 
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intervention measurements will be omitted from the data synthesis.  

Specific comments:  

18. Will only continuous data be analysed, as statistical methods described refer to continues 

outcomes only? Could the authors clarify?  

Authors:  

We will only consider as outcome variable for the meta-analysis the pre-post chronic physical 

exercise intervention means. The remaining information extracted from the eligible studies will be 

summarize in tables and will be used to generate and discuss conclusions.  

Specific comments:  

Subgroup analyses  

19. Academic achievement domains include: mathematics, reading and language in most 

standardised tests, while non-verbal, verbal, abstract reasoning are specific cognitive abilities which 

contribute to child’s general cognitive ability. Stroop test is a measure of cognitive function, and more 

specifically interference control rather than academic behaviour.  

Authors:  

We have modified the subgroup analyses section in order to better specify the possible sub-analyses 

(Page 10; line 284 to 309)  

Subgroup analyses will be performed based on the main factors that may cause heterogeneity, 

grouped as individual, task and contextual constraints. Main individual factors that could act as 

moderators of the exercise-cognition relation are age, weight status, and skill level.  

Main types of task-related factors are qualitative and quantitative intervention characteristics, the type 

of cognition assessed and the stability of the intervention outcomes over time. Well-established 

quantitative parameters of the interventions are intensity, frequency, and overall and session 

duration.28 The qualitative characteristics of chronic exercise interventions to aid children’s and 

adolescents’ cognition have been tentatively classified as traditional physical education, aerobic 

training, skill-based training, cognitively demanding/enriched physical activity, or combinations of 

them.29  

The broad array of facets of cognitive functioning that may be differentially influenced by chronic 

exercise interventions include: (i) non-executive functions, as non-verbal ability, spatial ability; (ii) core 

executive functions, that are inhibition, working memory, cognitive flexibility; (iii) metacognitive 

functions (i.e., higher-level executive functions), as abstract reasoning, planning, problem solving); (iv) 

cognitive life skills, as goal setting, self-regulation; (v) academic achievement areas, as mathematics, 

language, reading, total scores; (vi) academic behaviours, as on-task behaviours, organization, 

attendance. Finally, the time of cognitive assessment after intervention cessation influences the effect 

size and may inform on the outcome stability.  

The main contextual factor that may cause heterogeneity of results on the relationship between 

physical activity and cognition in children and adolescents is the intervention setting: school, out-of-

school, or laboratory setting. Also in school-based studies, it must be taken into account if the 

physical activity intervention was enhanced/enriched physical education, classroom-based activity 

breaks during curricular time, or active play during recess time.  

Specific comments:  

Sensitivity analyses  

20. This section needs further elaboration and justification. Why would the studies be excluded one by 

one? Usually, sensitivity analyses are performed based on study design, quality, moderators and 

specific intervention characteristics. This is an important part of meta-analysis and authors are 

advised to plan this carefully while paying attention to factors which are most likely to produce bias. 

The reviewer appreciates that sensitivity analyses will become more obvious once the studies to be 

included in the analyses are known. However, already at this stage it is apparent that several 

important methodological decisions would have introduced bias, and sensitivity analyses are crucial to 

ascertain their impact on the findings.  

Authors:  

We have included an explanation in the sensitivity analysis section to justify this methodology (Page 
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10; line 311 to 329).  

It is needed to prove that the findings from the meta-analysis are not dependent on arbitrary or 

unclear decisions. Main arguments for carrying out a sensitivity analysis in the present review protocol 

are the existence of large differences in (i) study design and (ii) type of specific assessment tools 

used. (i) As regards the study design, as indicated under the subheading “Type of studies”, we 

propose to include RCT, non-RCT, control pre-post studies, that may largely differ in their ability to 

truly tap intervention outcomes. (ii) As concerns the specific assessment tools used, they may differ in 

the extent to which they specifically tap the cognitive function of interest, or may lead to spurious 

results. For example, academic grades represent a final outcome of achievement behaviours that are 

affected not only by cognitive, but also by motivational, emotional and social factors of the learning 

context. Furthermore, also among more narrowly focused cognitive test outcomes there may be 

differences due to the sensitivity issue. For example, inhibitory control - one of the most commonly 

studied cognitive functions in developmental exercise-cognition studies - is multifaceted1 and has 

been therefore studied with different tests that tap inhibition of thoughts and memories (e.g., Random 

Number Generation), inhibition as perceptual interference control challenging attention (e.g., Eriksen 

flanker task, Stroop Colour-Word task, expressive attention scale of the Cognitive Assessment 

System), or inhibition at the behavioural response level (e.g., stop-signal task).  

Specific comments:  

21. References are incorrectly cited in the text. Please revise the order of the references. For 

example, reference 8 does not refer to a systematic review on physical activity and academic 

performance.  

Authors:  

Thank you for the comment. We have checked them and included some important references 

regarding the issue of this protocol.  

Specific comments:  

22. Authors write: “Conversely, previous systematic reviews…” and cite only one previous systematic 

review. Please amend accordingly.  

Authors:  

Thank you. We have revised the paper in order to write accordingly.  

Specific comments:  

23. Could the authors be more specific when describing the conclusions of previous reviews? For 

example, the role of which specific variables did these studies recommend to clarify?  

Authors:  

We have done a deeply review of the previous systematic reviews and meta-analysis and we have 

included in the conclusion section information regarding them and how the current protocol could 

solve their limitations (Page 11; line 338 to 390).  

First of all, some reviews13-14,28 included studies with interventional, cross-sectional or 

observational designs; this limits the strength of conclusions in terms of causal relationship and 

weakens the call for more physical activity in school and out-of-school settings as a means to aid 

cognitive development and successful academic achievement. A narrative review17 that was 

exclusively focused on interventional research included both acute and chronic exercise studies, 

which have a different take-home message for policy makers...  

To the best of our knowledge, only one systematic review15 included only RCT, considering a broad 

range of outcomes of aerobic exercise programs including cognition, academic behaviour and 

achievement, as well as psychosocial functioning outcomes. However, this review did not provide 

data for the impact of the aerobic exercise programs on each academic performance component, nor 

did it include, among the studies with psychosocial outcomes, those regarding physical activity 

outcomes on cognitive life skills that are linked to successful academic behaviour and achievement.  

The lack of separate subgroup analyses of data according to the different academic performance 

areas or types of cognitive function assessed is common to most of the existing reviews.4,13,15,29 

This limits the possibility to obtain a differentiated view on what type of physical activity interventions 

work best to reap specific cognitive/academic benefits. Also, the applied conclusions that can be 
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drawn from many of the existing reviews are limited, as explicitly acknowledged15, by the use of 

different measurements tools and the paucity and diversity of follow-up periods.  

As an outlook for future research, CDC13 encouraged analysing the same variables in any given 

category, to make summary statement about the magnitude of the effect of physical exercise on 

academic performance variables. Singh et al16 recognized as limitation to generate conclusion the 

inclusion of different study designs and outcomes measured. Tomporowski et al2 recommended to 

improve the information regarding the qualitative and quantitative characteristics of physical activity 

programs that enhance children’s neurocognitive performance, and to consider the possible 

moderators and mediators acting on the relationship between chronic exercise and 

cognition/academic performance during development. Since it is common that moderator variables 

are included in interventional studies, it will be possible to apply the subgroup and moderation 

analyses proposed in the Methods section. Instead, there still is a paucity of studies addressing 

mediation,30-31 which still remains an issue in need for further research before meta-analytic 

conclusions can be drawn.  

Specific comments:  

24. The last sentence of the discussion is unclear. What do the authors mean by “Given the 

importance of childhood period on development”? What aspects of development do the authors refer 

to specifically?  

Authors:  

Thank you for the comment. We have modified the sentence and improve the explanation regarding 

this issue (Page 13; line 391 to 397).  

Given the importance of the entire developmental period– from infancy to late adolescence32 for 

brain development and therefore also for academic performance, a more detailed and comprehensive 

view on the exercise-cognition relation during development is needed for education and health 

professionals to orient policy efforts. This protocol provide a clear and structured procedure for 

maximizing the extraction of relevant information and provide summarized information regarding the 

impact of long-term physical activity programs on children´s cognition and academic performance.  

Specific comments:  

25. What do the authors mean by “sustained information”?  

Authors:  

We have change the last paragraph of the discussion section, please see comment above. 

 

VERSION 2 – REVIEW 

REVIEWER Leonie Uijtdewilligen 
Saw Swee Hock School of Public Health,  
Singapore 

REVIEW RETURNED 28-Apr-2016 

 

GENERAL COMMENTS The authors have thoroughly revised their manuscript and make a 
much stronger case for the importance of their research. I am also 
glad to learn they will assess publication bias as part of this protocol; 
an issue to be not taken lightly. The current manuscript has 
improved, yet the authors still use vague terminology and sometimes 
strong and abundant language to ventilate their ideas. There are 
also many grammatical errors (some of which I pointed out below). I 
would advise the authors to have their manuscript read by a native 
English speaker and try to use pointier language throughout. In 
addition, the authors should consider the points below in order to 
improve their protocol.  
 
General comments:  
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- I am not sure whether the term ‘chronic’ is appropriate, although I 
realize that this term has been used by experts in the field. To me, it 
sounds like something adverse (reminding me about chronic 
disease). Would the authors consider to use ‘prolonged’ instead?  
- What cut-off will the authors be using for determining whether 
programs are considered chronic or not? Based on number of weeks 
or months?  
- In the introduction section, the authors refer to ‘quantitative and 
qualitative exercise characteristics/forms of exercise’ (e.g., Line 103 
and Line 115)? Could they please elaborate on what they regard as 
such?  
- Strengths and limitations: The authors are listing only strengths. 
Are there any limitations to their approach?  
 
Specific comments  
Abstract  
Introduction: There is no apparent link between the first and 
subsequent sentences, i.e., it’s not entirely clear from the text why 
schools are highlighted. Please try to improve the flow.  
Methods, line 44: Why does ‘International’ have a capital letter?  
Methods, line 51: ‘of health care interventions’ seems redundant.  
Strengths and limitations, line 59: I don’t think that ‘is proposed to 
include’ is grammatically correct. Please adjust.  
 
Introduction  
Line 74: I assume the authors are referring to the development of 
children/adolescents?  
Line 91: Should it be ‘what IS termed’?  
Line 92: ‘have’ should be ‘has’  
Line 104: Suggest to replace ‘From them’ with ‘Of these’  
Line 105: Suggest to replace ‘No one presented data distinguishing’ 
with ‘No study presented results which distinguished’  
Line 135: ‘God’ should be ‘good’  
Line 138: I am not sure whether the term ‘developmental age’ is 
appropriate here. Isn’t any age during childhood developmental in a 
sense?  
 
Objectives  
Line 148: ‘are most benefitted’ should be ‘benefit most’  
 
Methods and analysis  
Line 170: The sentence shouldn’t start with ‘Will be considered for’  
Line 171: ‘An exclusion criteria will be’ sounds as if the authors are 
just mentioning one of many here. Could the authors not just state: 
Exclusion criteria include XX XX?  
Line 235: Suggest to replace ‘deeply’ with ‘comprehensively’  
 
Discussion  
Line 345-346: ‘On the other side, they largely differed as regards 
other characteristics that must be considered to reach relevant 
conclusion.’ This sentence is rather vague. Could the authors please 
include some examples or elaborate? Considering the following 
paragraph, the sentence may be redundant in all.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer(s)' Comments to Author:  

Reviewer Name: Leonie Uijtdewilligen  

Institution and Country Saw Swee Hock School of Public Health, Singapore  
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Please state any competing interests or state ‘None declared’: None declared  

Please leave your comments for the authors below  

The authors have thoroughly revised their manuscript and make a much stronger case for the 

importance of their research. I am also glad to learn they will assess publication bias as part of this 

protocol; an issue to be not taken lightly. The current manuscript has improved, yet the authors still 

use vague terminology and sometimes strong and abundant language to ventilate their ideas. There 

are also many grammatical errors (some of which I pointed out below). I would advise the authors to 

have their manuscript read by a native English speaker and try to use pointier language throughout. In 

addition, the authors should consider the points below in order to improve their protocol.  

Authors:  

We wish to thank for the acknowledgment of our efforts to improve the manuscript. The reviewers’ 

comments were of great help for improving. We also thank for the further comments offered by this 

Reviewer. We have addressed them point-by-point. As regards language editing, beyond the specific 

suggested changes, we have sent the manuscript off to a mother tongue for grammar error checking 

and also tried to reduce some verbose passages.  

 

General comments:  

Specific comment:  

I am not sure whether the term ‘chronic’ is appropriate, although I realize that this term has been used 

by experts in the field. To me, it sounds like something adverse (reminding me about chronic 

disease). Would the authors consider to use ‘prolonged’ instead?  

Authors:  

Thank you. We also feel that 'chronic' in many areas of exercise and medical research may have 

indeed a negative connotation. However, specifically in exercise and cognition research, this is a key 

word to distinguish the transient effects on brain and cognition of a single acute bout of physical 

activity, from the effects of prolonged practice of physical activity. To ensure clarity, we have therefore 

added the chronic exercise definition on page 6, lines 184-185, in “Type of interventions” section.  

… intervention, defined as repeated bouts of exercise over time aimed to improve physical fitness,…  

 

Specific comment:  

What cut-off will the authors be using for determining whether programs are considered chronic or 

not? Based on number of weeks or months?  

Authors:  

This specification is presented after the definition of chronic exercise, on page 6, lines 185-186.  

… intervention, defined as repeated bouts of exercise over time aimed to improve physical fitness, 

involving multiple sessions over a number of training weeks, months or years will be eligible for 

inclusion.  

If allowed, we would prefer not indicating more specific cut-off values, because depending on the type 

of physical activity interventions and settings, sessions duration, weekly frequency and total 

intervention duration can vary greatly. While the common range is from about 8 weeks to one year, 

there are studies with duration less than 8 weeks, but high weekly frequency and shorter sessions 

duration, as well as studies with lower weekly frequency, but follow-up measurements even after 

several years.  

 

Specific comment:  

In the introduction section, the authors refer to ‘quantitative and qualitative exercise 

characteristics/forms of exercise’ (e.g., Line 103 and Line 115)? Could they please elaborate on what 

they regard as such?  

Authors:  

We wish to particularly thank for this relevant request, since in our eyes, defining and operationalizing 

the qualitative exercise characteristics represent a key issue in need for attentive examination in 

developmental exercise and cognition research with relevant implications for practice.  
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As regards the quantitative exercise characteristics (i.e., parameters of intensity, frequency, and 

session duration), they are now specified both in the ‘Introduction’ section, where they are mentioned 

for the first time (page 4, line 107), and in the ‘Subgroups analyses’ subsection of ‘Methods and 

Analysis’ (page 10, line 303).  

As regards the qualitative exercise characteristics, we have expanded on it and added two 

appropriate references both when we first address this issue in the ‘Introduction’ section and in the 

‘Subgroups analyses’ subsection of ‘Methods and Analysis’.  

In the ‘Introduction’ section (page 4, lines 116-121):  

“…recent narrative or meta-analytic reviews have focused on the qualitative characteristics of the 

physical activity interventions.8,17-18 The difficulty in operationalizing the breadth of the exercise 

quality construct in exercise and cognition research, beyond the mere metabolic and neuromuscular 

demands of physical exercise tasks,19 is a main cause of the underinvestigation of the role played by 

qualitative exercise characteristics as coordinative and cognitive task complexity, novelty, and 

diversification for cognitive development promotion.20 Also developmental neuroscientists interested 

in interventions aiding children’s cognition are increasingly shifting attention toward qualitative forms 

of physical activity that are not only physically effortful, but also emotionally and socially engaging.9”  

In the ‘Subgroups analyses’ subsection of ‘Methods and Analysis’ (page 10, line 299-304):  

The qualitative characteristics of chronic exercise interventions to aid children’s and adolescents’ 

cognition have been tentatively classified in different ways in recent reviews. One classification 

primarily links the physical activity type to its specific context of practice: physical education at school, 

active commuting in the urban route environment, individual vs. team sport participation indoor or 

outdoor.31 Another classification attempts to distinguishes studies primarily focused on the metabolic 

demands of physical activity from those focused on or with deliberate manipulation of the coordinative 

and cognitive demands: aerobic training, skill-based training, cognitively demanding/enriched physical 

activity, traditional physical education, or combinations of them.18  

 

Specific comment:  

Strengths and limitations: The authors are listing only strengths. Are there any limitations to their 

approach?  

Authors:  

Thank you for the comment. We have included a paragraph addressing some limitations both in the 

‘Strengths and limitations’ section of the Abstract (page 3; lines 71-74) and in the final part of the 

Discussion section (page 14, lines 407-418.  

In the Abstract, Strengths and Limitations section:  

“Limitations of this systematic review could result from: (i) study selection, as we will only include 

publications in English and Spanish language; (ii) heterogeneity of the chosen relevant outcomes, as 

included studies can broadly differ in assessed outcomes or tests used for assessing the same 

outcome; and (iii) generalization of results, as to delimit the review, studies involving participants with 

atypical development will be excluded.”  

In the Discussion section, second to last paragraph:  

“The proposed protocol presents also limitations that derive from the deliberate choice of a given 

trade-off setpoint between inclusion and exclusion criteria to reach relevant conclusions for 

policymakers of the education and health sectors. Specifically, the broad and heterogeneous array of 

relevant outcomes that will be included has costs and benefits. It offers the possibility to tap 

different—from biological to behavioural—aspects related to cognitive functioning and academic 

performance. Nevertheless, the fact that included studies can broadly differ in assessed outcomes or 

tests used for assessing the same outcome might lead to underestimation of overall effect size, or to 

highly variable effect sizes among outcome subsets. On the other side, heterogeneity of studies will 

be limited as concerns participants’ characteristics, since studies involving participants with atypical 

development will be excluded. Nevertheless in this way, the generalizability of results will be lowered, 

being traded for a higher comparability of intervention outcomes.”  
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Abstract  

Specific comment:  

Introduction: There is no apparent link between the first and subsequent sentences, i.e., it’s not 

entirely clear from the text why schools are highlighted. Please try to improve the flow.  

Authors:  

In order to improve the flow from the physical activity-health relationship to the physical-activity-

cognition relationship, we have modified the first sentence of the ‘abstract’ (Page 2, line 31) as 

follows:  

Schools provide a relevant context for improving children's and adolescents’ physical and mental 

health by increasing physical activity during school hours and/or beyond.  

Specific comment:  

Methods, line 44: Why does ‘International’ have a capital letter?  

Authors:  

Thank you. It has been substituted by a lowercase letter.  

Specific comment:  

Methods, line 51: ‘of health care interventions’ seems redundant.  

Authors:  

We have removed the redundant part of the sentence.  

Quality Assessment Tool for Quantitative Studies for pre-post studies and non-randomized controlled 

trials of health care interventions.  

Specific comment:  

Strengths and limitations, line 59: I don’t think that ‘is proposed to include’ is grammatically correct. 

Please adjust.  

Authors:  

We have modified the sentence.  

The present protocol is designed to include in the systematic review only interventional exercise and 

cognition studies performed with children or adolescents.  

 

Introduction  

Specific comment:  

Line 74: I assume the authors are referring to the development of children/adolescents?  

Authors:  

We have included these age groups in the sentence. Page 3; line 78.  

… cognitive/academic performance in childhood and adolescence has attracted increasing attention.  

Specific comment:  

Line 91: Should it be ‘what IS termed’?  

Authors:  

Thank you for the comment. Yes, it is; we have therefore corrected as suggested.  

This higher-level cognition largely overlaps with what is termed metacognition  

Specific comment:  

Line 92: ‘have’ should be ‘has’  

Author:  

Thank you. Done.  

Specific comment:  

Line 104: Suggest to replace ‘From them’ with ‘Of these’  

Authors:  

Thank you. Done.  

Specific comment:  

Line 105: Suggest to replace ‘No one presented data distinguishing’ with ‘No study presented results 

which distinguished’  

Authors:  

Thank you. Done.  
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Specific comment:  

Line 135: ‘God’ should be ‘good’  

Authors:  

Thank you. Done.  

Specific comment:  

Line 138: I am not sure whether the term ‘developmental age’ is appropriate here. Isn’t any age during 

childhood developmental in a sense?  

Authors:  

We have modified the sentence. Page 5; line 145.  

… addressing the chronic exercise-cognition interaction in children and adolescents for obtaining…  

 

Objectives  

Specific comment:  

Line 148: ‘are most benefitted’ should be ‘benefit most’  

Authors:  

Thank you. Done.  

 

Methods and analysis  

Specific comment:  

Line 170: The sentence shouldn’t start with ‘Will be considered for’  

 

Authors:  

Thank you. We have modified the sentence order (Page 6, lines 177-178).  

Studies including participants aged from 4 to 18 years will be considered for inclusion.  

Specific comment:  

Line 171: ‘An exclusion criteria will be’ sounds as if the authors are just mentioning one of many here. 

Could the authors not just state: Exclusion criteria include XX XX?  

Authors:  

We thank for this point. From the suggested change, we understand that the sentence was 

misleading. With a new formulation, we try to more clearly indicate that the exclusion of children with 

atypical development was one of several exclusion criteria which, however, cannot not be listed here 

as suggested, because they belong to other sections (i.e., type of studies, interventions, outcome 

assessments) (Page 5, lines 179-180).  

“Among exclusion criteria, the one regarding the type of participants will be the presence of children 

with any physical condition or any diagnosed disorder of cognition…”  

Specific comment:  

Line 235: Suggest to replace ‘deeply’ with ‘comprehensively’  

Authors:  

Thank you. Done.  

 

Discussion  

Specific comment:  

Line 345-346: ‘On the other side, they largely differed as regards other characteristics that must be 

considered to reach relevant conclusion.’ This sentence is rather vague. Could the authors please 

include some examples or elaborate? Considering the following paragraph, the sentence may be 

redundant in all.  

 

 

Authors:  

Thank you, we agree that the sentence was rather vague and therefore the reader should go through 

most of the following part of the discussion to identify all relevant differences among studies. Thus, we 

have elaborated a bit (Page 11, lines 348-353) to briefly present, in an interconnected way, all key 
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differences that are then sequentially explained in the following paragraphs of the Discussion section.  

“On the other side, they largely differed as regards other characteristics, that must be considered to 

reach relevant conclusion. Several differences among studies can render the evidence base more or 

less useful and the take-home message more or less meaningful and generalizable for policymakers. 

They regard: study design; acute/chronic exercise research type; intervention type and length of 

follow-up period; type and specificity of outcome measures; type of individual, task-related, and 

contextual moderators acting on the relationship between physical activity and cognition/academic 

performance.” 

 

VERSION 3- REVIEW 

REVIEWER Leonie Uijtdewilligen 
Saw Swee Hock School of Public Health  
National University of Singapore  
Singapore 

REVIEW RETURNED 26-May-2016 

 

GENERAL COMMENTS I am happy with the changes the authors have made. However, 
considering the major revisions that were requested by the 3 original 
reviewers, I think it would be beneficial if the associate editor does a 
final check to assess the manuscripts quality.  
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