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VERSION 1 - REVIEW 

REVIEWER Isabelle Bauer 
University of Texas  
Health Science Center at Houston  
USA 

REVIEW RETURNED 17-Mar-2016 

 

GENERAL COMMENTS Comment: I commend the authors for a number of strengths of their 
work including the important role played by the long-chain (LC) 
omega-3 PUFA in cognitive performance throughout all life stages 
and the additional physiological and cognitive benefits of krill oil 
compared to other omega-3 supplementations. Further, 
consumption of LC omega-3 PUFA, particularly DHA, enhances 
cognitive performance relating to learning, cognitive development, 
memory and speed of performing cognitive tasks. Those who 
habitually consume diets low in DHA, children with low literacy ability 
seem to benefit most. Current guidelines recommend 
supplementation studies with at least 16 weeks in duration, account 
for potential interaction effects of gender, age and apolipoprotein E 
genotype, include vegan/vegetarian populations, and include 
measures of speed of cognitive performance. I therefore think that 
this protocol is methodologically and scientifically credible. I would 
like to recommend few minor revisions to clarify the design and the 
outcome measures of this study.  
-Could you please provide a better rationale for the daily 
supplementation dose, e.g. age-related? based on EPA to DHA 
ratio? Based on national food guidelines?  
-Could you please explain how you plan to control for gender-related 
differences in metabolism/development?  
-Did you monitor participants’ diet during the trials? Fish 
consumption was monitored using a short questionnaire but I 
wonder whether sources of omega-6 such as meat, cheese etc. 
were controlled for. High omega-6 levels are indeed known to 
undermine the beneficial effects of omega-3s.  
-I would consider including correlational analyses between EPA and 
DHA blood levels and other outcome measures such as cognition 
and mood. There is a fair bit of literature linking DHA to brain 
performance, but some studies have linked EPA to visual functioning 
and brain efficiency (Bauer et al. 2011/2014). Since the authors want 
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to include eye tracking measures this could be of interest.  
-Please list the ingredients included in the placebo treatment.  
-How did the authors cope with minor side effects of krill/fish oil 
supplementation such as acid reflux which may “unblind” the study. 
In other words the participants may quickly find out they are taking 
an omega-3 supplementation.  
-Were participants aware that they may be taking a placebo 
treatment  
-Was the participants’ psychiatric and medical history thoroughly 
assessed? Did you have specific exclusion criteria?  
-Please provide some rationale for the use of ApoE4 analyses.  
-Could the authors explain why the plan to collct eye tracking 
measures,e.g. retinal cells being rich in DHA? Or estimate of brain 
activity?  
-Were participants reimbursed for the participation in the study? 

 

REVIEWER Dr Welma Stonehouse 
Commonwealth Scientific Industrial Research Organisation 
(CSIRO), Australia 

REVIEW RETURNED 28-Mar-2016 

 

GENERAL COMMENTS The manuscript describes the research protocol of the Food2Learn 
study - a randomised controlled trial investigating the effects of 
increasing omega-3 index with krill oil supplementation on learning, 
cognition, behaviour and visual processing in typically developing 
adolescents.  
 
This is a rigorously designed study that overcomes many study 
design limitations seen in several other randomised controlled trials 
(RCT) investigating the effects of LC omega-3 PUFA on cognitive 
function in children, adults and older adults. Furthermore, the study 
in adolescents addresses an important evidence gap. Observational 
studies have shown a potential role of LC n-3 PUFA on cognitive 
performance in adolescence, but no RCT have so far been 
conducted. The secondary outcomes will also make a very valuable 
contribution to the evidence base particularly for adolescents.  
 
The manuscript is generally well written; however clarification 
regarding a few aspects will improve the manuscript even further.  
 
WHO Trial Registration: There are some discrepancies between the 
information in the WHO trial registration and the manuscript. The 
authors need to update the trial registration details regarding sample 
size and dose information.  
 
Abstract:  
Without having read the manuscript the use of the word “wave” in 
the abstract could be confusing since it could be interpreted in 
various ways e.g. I initially interpreted it as a second period during 
which the dose was increased in the same cohort. Less confusing 
terms may be “cohort” or “second intake”. I suggest adding the 
number of participants in cohort 1 and cohort 2.  
 
List of abbreviations:  
Add the definition of D2.  
 
Introduction:  
Page 8, Bioavailability: Provide references for the two statements 
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that DHA/EPA capsules consumed at breakfast and consumed in 
the un-emulsified ethyl-ester or triglyceride form lead to lower 
absorption of LCPUFAs.  
Page 9, line 4: Provide a reference for the statement that dinner is 
the fattiest meal of the day.  
Page 9: Define “omega-3 index” and provide a reference for the 
statement that an omega-3 index level <5% is low.  
Page 9: What was the basis from the scientific literature for the dose 
adjustments (how was the current evidence used to decide how the 
dose adjustments should be made)?  
Page 9: In the current study finger prick blood samples were used 
for assessing omega-3 index whereas the original omega-3 index 
was based on red blood cells from venous blood samples. Provide 
evidence of the validation of finger prick blood samples vs. red blood 
cell venous blood samples. Is it appropriate to directly translate 
finger prick omega-3 index to red blood cell omega-3 index from 
venous blood samples?  
Page 9, Study population: Provide more detail of what is meant by 
“lower general secondary education” for readers who are not familiar 
with the Dutch schooling system.  
Page 9, Objectives and hypotheses: There are some discrepancy 
between the information on the WHO clinical trial registry and the 
manuscript regarding primary and secondary outcomes. The trial 
registration list one primary objective (cognitive function) and all 
other variables are secondary outcomes, whereas 3 variables are 
listed as primary outcomes in the manuscript (cognitive function, 
academic achievement and behaviour). Usually primary outcomes 
are limited to one outcome variable.  
 
Methods:  
• Describe how the sample size was calculated.  
• Screening for participants with omega-3 index <5%: Did the 
researchers use any pre-screening method e.g. fish intake 
questionnaire to filter participants? It is quite remarkable that only 15 
participants did not meet the omega-3 index inclusion criteria. How 
does finger prick omega-3 index levels compare to red blood cell 
omega-3 index from venous blood samples; it is lower or higher? 
Could the finger prick method explain the small proportion of 
participants with omega-3 index >5%.  
• Describe the randomisation method. It is currently not clear.  
• Describe the method of allocation concealment (different from 
blinding). It is currently not clear.  
• It is stated that “the capsules themselves were identical for the 
active treatment and placebo groups” – how was the red colour of 
the krill oil matched in the placebo capsules? Was the fishy taste of 
krill oil matched in the placebo capsules?  
• Describe the setting; e.g. were the tests conducted at school / 
research centre?  
• What time of the day were the tests conducted? Was/is the time of 
day constant across test points?  
• Was/is the meal before the test standardised – type of meal and 
time of meal? It is well known that blood glucose levels affect 
cognitive performance and blood glucose is affected by the type and 
timing of a meal.  
• What was the rationale of using the 3mo omega-3 index levels to 
adjust the dose considering that red blood cell LC omega-3 levels 
need at least 4 mo to reach a steady state?  
• Describe the method of personalised dose adjustments – how are 
decisions made regarding how much the dose has to be adjusted. Is 
compliance taken into account when deciding on dose adjustments? 
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If yes, please explain the procedure.  
• For each dose adjustment made in the active group the dose 
adjustment was also made in a placebo participant. How was/is the 
placebo participant chosen for the dose adjustment?  
• Were the omega-3 index levels checked at 6 mo to assess whether 
the dose adjustments were correct?  
• What was the decision to increase the dose to 8 capsules based 
on (why 8 capsules)?  
• Page 13, 3rd line: Change “so compliance could be counted” to “so 
compliance could be calculated based on number of capsules 
returned”.  
• Describe the procedures for collecting finger prick blood samples. 
Describe the processing of the samples to obtain red blood cells?  
• Describe the methodology for the analysis of Apoe gene as well as 
who will be conducting the analysis. Add saliva collection for Apoe 
analysis to Figure 1.  
• How were the sample sizes for the sub-samples for eye tracking 
and sleep calculated?  
• Data analysis plan:  
o How will the researchers control for participants entered into the 
study in wave 1 or wave 2 during data analysis.  
o How will the modulating effects of ApoE gene be analysed.  
o It is suggested that the data also be analysed for gender 
modulating effects, if sufficient statistical power. Previous studies 
have shown gender interaction effects with LC omega-3 
supplementation on cognitive performance.  
 
Competing interest  
Page 18, the authors state “The sponsors had no role in the 
collection, analyses, or interpretation of data” – firstly this statements 
should be written in the future tense, since analyses and 
interpretation of data has not been conducted yet; secondly, it is 
unclear how this could be achieved with one of the sponsors being a 
co-author on the current manuscript.  
 
Acknowledgement and funding: Write in present tense, since the 
study is currently running. 

 

REVIEWER Natalie Parletta 
University of South Australia, Australia 

REVIEW RETURNED 30-Mar-2016 

 

GENERAL COMMENTS This paper reports the protocol for a randomised controlled trial 
which is currently underway. I have just some minor 
comments/suggestions as outlined below.  
 
Strengths and limitations page 4, line 13-15 – as this is a 
randomised controlled trial there should not be any risk of bias from 
self-report because participants will not know which condition they 
are in.  
 
Lines 34-37, page 7 – EPA also involved in anti-inflammatory, anti-
thrombotic and vasodilatory processes that might assist with brain 
function.  
 
Page 8, lines 3-5; inappropriate statement that ‘eating more fish than 
the recommended amount.. was no longer beneficial’ given that it 
was a cross-sectional study; please reword to reflect the cross-
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sectional nature of the observation (e.g. was no longer associated 
with), and that it is possible that unknown/unadjusted confounding 
variables were responsible.  
 
Page 8, line 19-22: What is the rational for proposing that self-
esteem might modify the relationship between LC PUFA and 
depression?  
 
Study population line 34 onwards: the abstract and title state that the 
study is conducted in ‘typically developing adolescents’ but this 
section reveals that adolescents who are underperforming were 
chosen which I would not classify as typically developing – this 
needs to be clarified throughout; including the title, abstract and 
aims.  
 
Inconsistent use of ‘subjects’ and ‘participants’ e.g. page 11 second 
para – recommend using participants throughout which is now 
advised by some ethics committees.  
 
In the substudies that were conducted (e.g. eye tracking; sleep), I 
assume that half were placebo and half were treatment – this needs 
to be clarified, and the method for allocation and blinding.  
 
I might have missed it but what is the sample size calculation and 
target sample size? I can only find mention that the ‘needed number 
of participants was not enrolled’ in Wave I (page 10) hence the need 
for Wave II  
 
Table 2: BMI should be reported in percentiles for adolescents (e.g. 
using CDC charts). Please define alcohol units and LPE. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Reviewer Name: Isabelle Bauer  

Institution and Country: University of Texas Health Science Center at Houston, USA Competing 

Interests: None Declared  

 

Comment 1  

I commend the authors for a number of strengths of their work including the important role played by 

the long-chain (LC) omega-3 PUFA in cognitive performance throughout all life stages and the 

additional physiological and cognitive benefits of krill oil compared to other omega-3 

supplementations. Further, consumption of LC omega-3 PUFA, particularly DHA, enhances cognitive 

performance relating to learning, cognitive development, memory and speed of performing cognitive 

tasks. Those who habitually consume diets low in DHA, children with low literacy ability seem to 

benefit most. Current guidelines recommend supplementation studies with at least 16 weeks in 

duration, account for potential interaction effects of gender, age and apolipoprotein E genotype, 

include vegan/vegetarian populations, and include measures of speed of cognitive performance. I 

therefore think that this protocol is methodologically and scientifically credible.  

I would like to recommend few minor revisions to clarify the design and the outcome measures of this 

study.  

 

Answer to comment 1  

We thank the reviewer for her kind words and for the suggestion she made to improve our 

manuscript. Below we provide an answer to each of the comments, please note that text in italic is as 
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it is present in the revised manuscript.  

 

Comment 2  

Could you please provide a better rationale for the daily supplementation dose, e.g. age-related? 

based on EPA to DHA ratio? Based on national food guidelines?  

 

Answer to comment 2  

The EPA/DHA amount was based on the Dutch national guidelines set by the Dutch Health Council 

as they were in 2013; these guidelines recommended fish twice a week which should contribute to 

450mg DHA+EPA per day. Therefore the starting dose of year 1 was 4 capsules which contained 

400mg DHA+EPA per day, however as this did not lead to achievement of the target range omega-3 

index (8-11%) after three months the dosage was increased to 8 capsules a day containing 800mg 

DHA+ EPA per day. We have adapted the text as following to make this point clear: In cohort I, 

participants were instructed to start with an intake of four capsules per day containing in total 260mg 

EPA and 140mg DHA, almost the daily recommended amount of 450mg of EPA/DHA per day as set 

by the Dutch health council [31]. In cohort II the starting dose was increased to eight capsules, as 

cohort I showed that the initial dose of 400mg DHA + EPA did not lead to a sufficient increase in the 

Omega-3 Index. Eight capsules provides 520mg EPA and 280mg DHA per day.  

 

Comment 3  

-Could you please explain how you plan to control for gender-related differences in 

metabolism/development?  

 

Answer to comment 3  

All analyses will be statistically corrected for sex, furthermore a moderation analysis will be executed 

to check for significant differences between sex, if this is the case a separate group analysis will be 

executed. Furthermore we collected data on pubertal status, which can be used to check for 

difference between students in different developmental statuses. This is noted in the text as follows 

(on page 16): All estimates will be adjusted for drinking behaviour, smoking behaviour, level of 

parental education, age, sex, BMI, pubertal status, cohort number and time trends (baseline, 6 

months and 12 months). Furthermore, moderation analyses for sex will be executed and if necessary 

separate group analyses for boys and girls will be executed.  

 

Comment 4  

-Did you monitor participants’ diet during the trials? Fish consumption was monitored using a short 

questionnaire but I wonder whether sources of omega-6 such as meat, cheese etc. were controlled 

for. High omega-6 levels are indeed known to undermine the beneficial effects of omega-3s.  

 

Answer to comment 4  

Participants filled out the three questions fish questionnaire at every time-point; we did not assess diet 

any further. However, the blood levels of 26 fatty acids next to the omega-3 index are available at 

each time point as well, we can thus check whether omega-6 fatty acids have an effect. We adapted 

the text: Results are given as EPA + DHA expressed as a percentage of total identified fatty acids 

after response factor correction, which is called the Omega-3 Index; furthermore the concentrations of 

26 other fatty acids are determined.  

 

Comment 5  

-I would consider including correlational analyses between EPA and DHA blood levels and other 

outcome measures such as cognition and mood. There is a fair bit of literature linking DHA to brain 

performance, but some studies have linked EPA to visual functioning and brain efficiency (Bauer et al. 

2011/2014). Since the authors want to include eye tracking measures this could be of interest.  
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Answer to comment 5  

We thank the reviewer for pointing out this interesting area, we will take this into consideration.  

 

Comment 6:  

-Please list the ingredients included in the placebo treatment.  

 

Answer to comment 6  

The placebo is a mix of olive oil, corn oil, palm oil and medium chain triglycerides in the following mix 

ratio 4:4:9:3. We added the following text to the manuscript to clarify this (under intervention): The 

placebo contained a mix of olive oil, corn oil, palm oil and medium chain triglycerides in the following 

mix ratio 4:4:9:3. The placebo contained no marine-3 fatty acids.  

 

Comment 7  

How did the authors cope with minor side effects of krill/fish oil supplementation such as acid reflux 

which may “unblind” the study. In other words the participants may quickly find out they are taking an 

omega-3 supplementation.  

 

Answer to comment 7  

We asked participants to consume the capsules with dinner. This, to both increase absorption, but 

also minimize the chance for side effects such as the belches that taste like fish which have been 

reported as ‘’side effects’’. Moreover a vanilla odour was added to both placebo and krill capsules to 

mask any differences in odour and prevent preliminary unblinding. We have adapted the text as 

following to make this apparent (on page 11): The capsules were coloured black to hide the redness 

of krill oil, furthermore a vanilla odour was added to hide the possible fishy smell/taste.  

Lastly, we asked participants at both 6 and 12 months whether they experienced any ‘’side effects’’, 

furthermore we asked them at 12 months at what group they believed they were in and with what 

certainty. Whether, there was any unblinding due to ‘’side effects’’ remains to be seen as the study 

has not been unblinded yet.  

 

 

Comment 8  

-Were participants aware that they may be taking a placebo treatment -Was the participants’ 

psychiatric and medical history thoroughly assessed? Did you have specific exclusion criteria?  

 

Answer to comment 8  

The students were aware that they could receive a placebo.  

We assessed the participants psychiatric and medical history by two questions on the questionnaire: 

firstly we asked whether they took any medicines, furthermore we asked them whether they had any 

disorders which could influence learning such as autism, ADHD, depression etc. The exclusion 

criteria for the study were: Students were excluded if they had (1) a baseline Omega-3 Index of >5%, 

(2) an allergy to fish or shellfish, or (3) haemophilia. The explanation of the questionnaires can be 

found at page 14 of the manuscript, the exclusion criteria can be found on page 10 of the manuscript.  

 

Comment 9  

-Please provide some rationale for the use of ApoE4 analyses.  

 

Answer to comment 9  

As noted in the manuscript on page 15: the effect of an omega-3 supplement on cognitive 

performance might be modulated by the presence of ε4 polymorphisms [46]. However, not all studies 

show an interaction between Apoe status and cognitive performance [47–49]. To elucidate whether 

Apoe status interacts with cognitive performance in typically developing adolescents consuming 

LCPUFA supplementation, all participants donate 2 mL saliva for the determination of Apoe status.  
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Comment 10  

-Could the authors explain why they plan to collect eye tracking measures, e.g. retinal cells being rich 

in DHA? Or estimate of brain activity?  

 

Answer to comment 10  

The reason we collect eye tracking data is to measure cognitive processing and mental effort, on 

page 15 we mention the following: In Food2Learn, eye tracking is used to measure the effect of krill 

oil supplementation on cognitive processing in the form of perceptual processing and mental effort.  

 

Comment 11  

-Were participants reimbursed for the participation in the study?  

 

Answer to comment 11  

If students completed the full study including supplementation they received a cinema voucher with 

value of 7.50 euro. This is noted at page 11: If the participant completed the whole study, he/she 

received a voucher for the cinema. They did not receive any further reimbursement.  

 

 

 

   

Reviewer: 2  

Reviewer Name: Dr Welma Stonehouse  

Institution and Country: Commonwealth Scientific Industrial Research Organisation (CSIRO), 

Australia Competing Interests: None declared.  

 

The manuscript describes the research protocol of the Food2Learn study - a randomised controlled 

trial investigating the effects of increasing omega-3 index with krill oil supplementation on learning, 

cognition, behaviour and visual processing in typically developing adolescents.  

 

This is a rigorously designed study that overcomes many study design limitations seen in several 

other randomised controlled trials (RCT) investigating the effects of LC omega-3 PUFA on cognitive 

function in children, adults and older adults. Furthermore, the study in adolescents addresses an 

important evidence gap. Observational studies have shown a potential role of LC n-3 PUFA on 

cognitive performance in adolescence, but no RCT have so far been conducted. The secondary 

outcomes will also make a very valuable contribution to the evidence base particularly for 

adolescents.  

 

The manuscript is generally well written; however clarification regarding a few aspects will improve 

the manuscript even further.  

 

Answer to the introduction  

We thank the reviewer for her work on the manuscript and the great suggestions that she made to 

improve our manuscript. Below we provide an answer to each of the comments, please note that text 

in italic is as it is present in the revised manuscript.  

 

 

Comment 1  

 

WHO Trial Registration: There are some discrepancies between the information in the WHO trial 

registration and the manuscript. The authors need to update the trial registration details regarding 

sample size and dose information.  
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Answer to comment 1  

We thank the reviewer for pointing that we have not updated clinicaltrial.gov yet, we have added the 

following sentence to the treatment arms on clinicaltrial.gov: Addendum 25-4-2016: In the Original 

protocol a dose adjustment after 3 months according to Omega-3 Index was to be executed. As no 

participant achieved the target Omega-3 Index the dosage was adjusted to 800mg DHA + EPA per 

day for all participants. The also led to the decision to increase the starting dosage of cohort II to 

800mg DHA+ EPA.  

With regard to the sample size; originally the sample size calculation was based on a power of 0.8 

and a medium effect size of 0.3 and an ANOVA as analysis method. However, new insights led us to 

believe that not ANOVA but a multilevel analysis would be a more appropriate method for the current 

study. We therefore redid the power analysis for use of this new statistical analyses.  

Furthermore, in the new power calculation the fact that multiple measurement moments and that drop 

out is possible was taken into account. Multiple calculation in RMASS software with standardized 

input numbers such as an average effect size of d=0.25 at 6 month follow-up and an equal or 10% 

higher effect size at 12 months follow up and a drop-out of 25% per measurement moment (and thus 

a total dropout rate of 43%), an error variation varying from 0.4 to 0.5 and a intercept variation of 0.3 

to 0.5 with a slope variation of 0.0 (fixed effects), showed that between 183 and 285 participants at 

baseline should be sufficient to achieve a power of 0.8. We thus have a sufficient number of students.  

We however, do not fill comfortable in adapting this at clinicaltrials.gov as the aim of a trial registration 

is to register original protocols and thus an original power calculation, too.  

Comment 2  

Abstract:  

Without having read the manuscript the use of the word “wave” in the abstract could be confusing 

since it could be interpreted in various ways e.g. I initially interpreted it as a second period during 

which the dose was increased in the same cohort. Less confusing terms may be “cohort” or “second 

intake”. I suggest adding the number of participants in cohort 1 and cohort 2.  

 

Answer to comment 2  

We thank the reviewer for pointing out that wave might not be clear and we have incorporated the 

suggestion ‘cohort’. Furthermore we added the number of participants for each cohort: Double-blind, 

randomized, placebo controlled intervention. 264 adolescents, aged 13-15 years, attending lower 

general secondary education, started daily supplementation of 400mg EPA+DHA in Cohort I (n = 130) 

and 800mg EPA+DHA in Cohort II (n = 134) or a placebo for 52 weeks. Recruitment took place 

according to a low Omega-3 Index (<5%).  

 

Comment 3  

List of abbreviations:  

Add the definition of D2.  

 

Answer to comment 3  

We added the definition of D2.  

 

Comment 4  

Introduction:  

Page 8, Bioavailability: Provide references for the two statements that DHA/EPA capsules consumed 

at breakfast and consumed in the un-emulsified ethyl-ester or triglyceride form lead to lower 

absorption of LCPUFAs.  

 

Answer to comment 4  

We have added the references to the text Most previous trials have chosen unemulsified ethyl-ester 

or triglycerides and have advised subjects to consume capsules with breakfast, both of which lead to 
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lower absorption of the LCPUFAs [19–21].  

 

Comment 5  

Page 9, line 4: Provide a reference for the statement that dinner is the fattiest meal of the day.  

 

Answer to comment 5  

We included a reference to the Dutch National Food Consumption Survey, which states that dinner on 

average contains 42% of all fat consumed during a day: Therefore, participants in Food2Learn are 

asked to consume the capsules with dinner, the fattiest meal of the day [26].  

 

Comment 6  

Page 9: Define “omega-3 index” and provide a reference for the statement that an omega-3 index 

level <5% is low.  

 

Answer to comment 6  

We added the definition of the Omega-3 Index to the text: The Omega-3 Index is defined as EPA plus 

DHA in erythrocytes and is based on a standardized analytical method.  

We furthermore added a reference that an omega-3 index of <5% is low.  

 

Comment 7  

Page 9: What was the basis from the scientific literature for the dose adjustments (how was the 

current evidence used to decide how the dose adjustments should be made)?  

 

Answer to comment 7  

The idea for the dose adjustment was based on the notion that there is an interpersonal variability in 

the uptake/metabolism of the LCPUFA supplementation. This variability which might cause both 

active treatment groups and placebo group to end with a similar omega-3 index and the end of the 

intervention if no dose adjustment is applied [1].  

The amount of dosage adjustment was based on the fact that the increase in Omega-3 Index was so 

minor at 3 months that we knew that a large increase in the dose was needed. We however also 

acknowledged that a dose of more than 8 capsules would probable not be feasible. This notion was 

supported by the fact that a number of participant did drop out after the dose adjustment because the 

amount of capsules was too much.  

 

Comment 8  

Page 9: In the current study finger prick blood samples were used for assessing omega-3 index 

whereas the original omega-3 index was based on red blood cells from venous blood samples. 

Provide evidence of the validation of finger prick blood samples vs. red blood cell venous blood 

samples. Is it appropriate to directly translate finger prick omega-3 index to red blood cell omega-3 

index from venous blood samples?  

 

Answer to comment 8  

It is true that the original Omega-3 Index measure was based on erythrocytes and not on whole blood 

as in our study. We used whole blood samples, but the data extracted from these blood samples were 

corrected for the fact that we used whole blood instead of erythrocytes. We adapted the following 

sentence in the blood analysis part of the manuscript to elucidate this: Results are given as Omega-3 

Index which is EPA + DHA expressed as a percentage of total identified fatty acids after response 

factor correction and a correction for the fact that we used whole blood instead of erythrocytes.  

Earlier research has shown that Omega-3 Index both determined from red blood cells or whole blood 

or both highly correlated with other measures of fatty acids such as the n3 HUFA: total HUFA ratio[2].  

 

Comment 9  
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Page 9, Study population: Provide more detail of what is meant by “lower general secondary 

education” for readers who are not familiar with the Dutch schooling system.  

 

Answer to comment 9  

We thank the author for pointing out that the Dutch educational system is different than the system in 

other countries, we have adapted the text as following: In the Netherlands, secondary education is 

divided into three levels: pre-university, higher general secondary education and LGSE. 

Approximately 38% of all adolescents follow LGSE [29]. LGSE is further divided up into 4 sublevels. 

For the current study students from the highest sublevel were recruited, the theoretical learning 

pathway (TLP). Approximately 40% of students attending LGSE are in the TLP.  

 

Comment 10  

Page 9, Objectives and hypotheses: There is some discrepancy between the information on the WHO 

clinical trial registry and the manuscript regarding primary and secondary outcomes. The trial 

registration list one primary objective (cognitive function) and all other variables are secondary 

outcomes, whereas 3 variables are listed as primary outcomes in the manuscript (cognitive function, 

academic achievement and behaviour). Usually primary outcomes are limited to one outcome 

variable.  

 

Answer to comment 10  

We thank the reviewer for pointing out this mistake, we have adapted it in accordance with 

Clinicaltrials.gov: The primary objective of Food2Learn is to study the effect of an increase in Omega-

3 Index due to one year of krill oil supplementation in 13-15 year old typically developing adolescents 

from LGSE on cognitive performance. The secondary objective is to study the effect of an increase in 

Omega-3 Index due to one year of krill oil supplementation in 13-15 year old typically developing 

adolescents from LGSE on academic achievement and behaviour.  

 

Comment 11  

Describe how the sample size was calculated.  

 

Answer to comment 11  

We have added the power calculation to the manuscript: Originally the sample size calculation was 

based on a power of 0.8 and a medium effect size of 0.3 and an ANOVA as analysis method. 

However, new insights led us to believe that not ANOVA but a mixed methods analysis would be a 

more appropriate method for the current study. We therefore redid the power analysis for use of this 

new statistical analysis. Furthermore, in the new power calculation the fact that multiple measurement 

moments and that drop out is possible was taken into account. Multiple calculation in RMASS 

software with standardized input numbers such as an average effect size of d=0.25 at 6 month follow-

up and an equal or 10% higher effect size at 12 months follow up and a drop-out of 25% per 

measurement moment (and thus a total dropout rate of 43%), an error variation varying from 0.4 to 

0.5 and a intercept variation of 0.3 to 0.5 with a slope variation of 0.0 (fixed effects), showed that 

between 183 and 285 participants at baseline should be sufficient to achieve a power of 0.8.  

 

Comment 12  

Screening for participants with omega-3 index <5%: Did the researchers use any pre-screening 

method e.g. fish intake questionnaire to filter participants? It is quite remarkable that only 15 

participants did not meet the omega-3 index inclusion criteria. How does finger prick omega-3 index 

levels compare to red blood cell omega-3 index from venous blood samples; it is lower or higher? 

Could the finger prick method explain the small proportion of participants with omega-3 index >5%.  

 

Answer to comment 12  

Participants were screened for their Omega-3 index by fatty acid analysis of their whole blood before 
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study entry, there were no other pre-screening methods. We adapted the sentence under recruitment 

and screening to make this more clear: All students who handed in an informed consent received a 

fingerpick to determine the Omega-3 Index, no other pre-screening methods were used.  

We are however not surprised that we only had to exclude 15 participants, as earlier studies in Dutch 

adolescents showed a very low fish consumption in the adolescents [3,4]. As already mentioned 

under comment 8 the data extracted from these blood samples were corrected for the fact that we 

used whole blood instead of erythrocytes.  

Comment 13  

Describe the randomisation method. It is currently not clear.  

 

Answer to comment 13  

The randomization list had a block size of 8 and a 1:1 randomization of krill oil and placebo. We 

stratified for gender. We are however aware that block size is hardly ever mentioned and might 

therefore lead to some confusion. We adapted the text to make the randomization procedure clearer.  

The participants were randomly allocated to the placebo or krill oil group by an independent 

researcher. The participants were stratified by sex. Equal numbers of participants were randomized to 

the active treatment and placebo groups.  

 

Comment 14  

Describe the method of allocation concealment (different from blinding). It is currently not clear.  

 

Answer to comment 14  

We have adapted the text and hope it is clearer now: The group allocation was executed by an 

independent researcher. Researchers at site only received a note which blinded box number had to 

be given to a certain participant number and were not aware how boxes were divided over 

placebo/krill oil group.  

 

Comment 15  

It is stated that “the capsules themselves were identical for the active treatment and placebo groups” 

– how was the red colour of the krill oil matched in the placebo capsules? Was the fishy taste of krill 

oil matched in the placebo capsules?  

 

Answer to comment 15:  

The outside of both the placebo and krill oil capsules were coloured black to prevent visual 

identification of the capsules. To conceal the odour and taste of the krill oil a small amount of vanilla 

was added to both placebo and krill oil capsules. We adapted the text to make this more clear: The 

capsules were coloured black to hide the redness of krill oil, furthermore a vanilla odour was added to 

hide the possible fishy smell/taste.  

 

Comment 16  

Describe the setting; e.g. were the tests conducted at school / research centre?  

 

Answer to comment 16  

Thank you for pointing out that we forgot to mention that the tests were executed at school in a class 

room setting, we changed the text: Before starting supplementation, participants underwent a 

neuropsychological test battery, filled out questionnaires and performed a standardised math test (see 

outcome measure, figure 1 and table 1) these tests were executed at school in a class room setting.  

 

Comment 17  

What time of the day were the tests conducted? Was/is the time of day constant across test points  

 

Answer to comment 17  
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We tried to keep the time of testing constant, however due to school schedules (not during certain 

lessons, not during exam periods etc.) this was unfortunately not possible.  

 

Comment 18  

Was/is the meal before the test standardised – type of meal and time of meal? It is well known that 

blood glucose levels affect cognitive performance and blood glucose is affected by the type and 

timing of a meal.  

 

Answer to comment 18  

We are aware that glucose can effect cognition, however due to practical constraints it was not 

possible to provide all student with a standardized meal before the testing session. Above, students 

were advised to remain there usual food pattern. In the Netherlands normally breakfast consists of 

some slices of bread or yoghurt. It is not expected that within a person this will change over time as 

food habits are very difficult to influence. We are predominantly interested in the effects of omega-3 

fatty acid level changes within an individual and its effects on cognition. Therefore this point raised by 

the reviewer is not of utmost importance.  

 

Comment 19  

What was the rationale of using the 3mo omega-3 index levels to adjust the dose considering that red 

blood cell LC omega-3 levels need at least 4 mo to reach a steady state?  

 

Answer to comment 19  

The steady state is indeed reached within 3-4 months, we however wanted to adjust as early as 

possible as the study was ‘’only’’ one year and we believed that any intra individual differences would 

arise already early on as an earlier study already showed differences at 2 months (Kohler).  

 

Comment 20  

Describe the method of personalised dose adjustments – how are decisions made regarding how 

much the dose has to be adjusted. Is compliance taken into account when deciding on dose 

adjustments? If yes, please explain the procedure.  

 

Answer to comment 20  

The dose adjustment was based on blood levels as we were not completely sure whether we could 

depend upon the self-reported compliance. As none of the participants were within the target range of 

8-11% all participants had to increase the dose to the maximum amount of 8 capsules.  

 

Comment 21  

For each dose adjustment made in the active group the dose adjustment was also made in a placebo 

participant. How was/is the placebo participant chosen for the dose adjustment?  

 

Answer to comment 21  

As all participants in the krill oil group were not within the target Omega-3 Index (8-11%), all these 

students had a dose adjustment to 8 capsules per day and as all krill oil participants had to increase 

to 8 capsules also all placebo participants had to increase to 8 capsules. In case this was not the 

case our independent research would have informed which participant numbers had to increase their 

dose. He would have provided an equal number of placebo and supplement participant numbers.  

 

Comment 22  

Were the omega-3 index levels checked at 6 mo to assess whether the dose adjustments were 

correct?  

 

Answer to comment 22  
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Yes indeed the omega-3 index was checked at 6 months. We had set a target range of omega-3 

index between 8 and 11%, if a participant would go over this 11% the dosage of this participant would 

be decreased, however none of the participants were above this limit.  

 

Comment 23  

What was the decision to increase the dose to 8 capsules based on (why 8 capsules)?  

 

Answer to comment 23  

None of the participants had an Omega-3 Index between 8-11% (the intended target range), therefore 

it was decided that a substantial increase of dosage was needed, however at the same time more 

than 8 capsules was considered unfeasible. This was confirmed by the fact that a substantial number 

of participants did drop out after the dosage adjustment indicating that the number of capsules was 

simply too much.  

 

Comment 24  

Page 13, 3rd line: Change “so compliance could be counted” to “so compliance could be calculated 

based on number of capsules returned”.  

 

Answer to comment 24  

We have adapted the sentence according to the reviewers comment: Participants were asked to 

return all left-over capsules at the end of the study or when they decided to drop out, so compliance 

could be calculated based on number of capsules returned.  

 

Comment 25  

Describe the procedures for collecting finger prick blood samples. Describe the processing of the 

samples to obtain red blood cells?  

 

Answer to comment 25  

As mentioned under comment 8 we did not extracted red blood cells from the whole blood. We added 

the procedure of the finger prick under the blood analysis part of the manuscript: Blood samples are 

collected with a finger prick. Firstly, the finger of the participants is disinfected with alcohol. Then a 

prick with an automated one time use lancet is administered at the fingertip after which blood drops is 

collected on specifically prepared filter paper.  

 

Comment 26  

Describe the methodology for the analysis of Apoe gene as well as who will be conducting the 

analysis. Add saliva collection for Apoe analysis to Figure 1.  

 

Answer to comment 26  

We have added the saliva collection to the figure.  

The analyses will be executed by the department of Molecular Genetics of the University of Maastricht 

according to the procedure as developed by the Duke University Clinical Molecular Diagnostics 

Laboratory [5]. Shortly, for the analyses PCR amplification followed by Sanger DNA sequencing is 

used to determine the genotype of two single nucleotide polymorphisms in the APOE gene Rs7412 

and Rs429358 and the associated APOE genotype. We added the following text to the manuscript: 

The analyses of the Apoe gene will be executed by the departments of Molecular Genetics and 

Clinical Genetics of the Maastricht University Medical Center+, according to the procedure as 

described by the Duke University Clinical Molecular Diagnostics Laboratory. Shortly, PCR 

amplification followed by Sanger DNA sequencing is used to determine the genotype of two single 

nucleotide polymorphisms in the APOE gene Rs7412 and Rs429358 and the associated APOE 

genotype.  
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Comment 27  

How were the sample sizes for the sub-samples for eye tracking and sleep calculated?  

 

Answer to comment 27  

The power calculation for the sleep sub study suggested 42 students (21 in placebo and 21 in krill oil 

group): This number of students is based upon power calculation with a power of 0.8, α =0.05 and the 

ability to detect a 20 minute difference in sleep duration.  

For the eye-tracking study no power calculation was executed. As such a study had never been 

executed before we did not believe that a reliable power calculation would be possible. We added this 

to the power calculation part of the manuscript: The power calculation for the sleep sub study 

suggested that 42 students (21 in placebo and 21 in krill oil group) will be sufficient: This number of 

students is based upon power calculation with a power of 0.8, α =0.05 and the ability to detect a 20 

minute difference in sleep duration. For the eye-tracking study no power calculation was executed. As 

such a study had never been executed before we did not believe that a reliable power calculation 

would be possible.  

Comment 28  

Data analysis plan:  

How will the researchers control for participants entered into the study in wave 1 or wave 2 during 

data analysis.  

 

Answer to comment 28  

The cohort will be entered as a covariate in the analyses. We adapted this in the data analysis part of 

the manuscript: All estimates will be adjusted for drinking behaviour, smoking behaviour, level of 

parental education, age, sex, BMI, pubertal status, cohort number and time trends (baseline, 6 

months and 12 months).  

 

Comment 29  

How will the modulating effects of ApoE gene be analysed.  

 

Answer to comment 29  

Moderation analyses for APOE status will be executed and if necessary separate group analyses will 

be executed. We added the following text to the data analysis plan:  

Furthermore, moderation analyses for sex and APOE status will be executed and if necessary 

separate group analyses will be executed.  

 

Comment 30  

It is suggested that the data also be analysed for gender modulating effects, if sufficient statistical 

power. Previous studies have shown gender interaction effects with LC omega-3 supplementation on 

cognitive performance.  

 

Answer to comment 30  

We agree with the reviewer and will check whether there is any moderation of gender, if this is the 

case separate subgroup analyses on sex will be executed. We have adapted the text: All estimates 

will be adjusted for drinking behaviour, smoking behaviour, level of parental education, age, sex, BMI, 

pubertal status, cohort number and time trends (baseline, 6 months and 12 months). Furthermore, 

moderation analyses for sex and APOE status will be executed and if necessary separate group 

analyses will be executed.  

 

Comment 31  

Competing interest  

Page 18, the authors state “The sponsors had no role in the collection, analyses, or interpretation of 

data” – firstly this statements should be written in the future tense, since analyses and interpretation 
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of data has not been conducted yet; secondly, it is unclear how this could be achieved with one of the 

sponsors being a co-author on the current manuscript.  

 

Answer to comment 31  

We have adapted the tense of the sentence. We furthermore verbalized the competing interest as 

correctly as possible, the sponsors were both not involved in either the collection, analyses and 

interpretation of the data. They are not and will not be involved in writing up the results, also the 

research agreement which has been signed up front (and which upon request can be shown) ensures 

that all final decisions, including but not limited to the decision to publish results are with the 

researchers from the Open University. Furthermore we would like to point out that both sponsors are 

also esteemed scientists.  

 

Comment 32  

Acknowledgement and funding: Write in present tense, since the study is currently running.  

 

Answer to comment 32  

We thank the reviewer for pointing out this grammar mistake we have adapted it accordingly  

 

   

Reviewer: 3  

Reviewer Name: Natalie Parletta  

Institution and Country: University of South Australia, Australia Competing Interests: None declared  

 

This paper reports the protocol for a randomised controlled trial which is currently underway. I have 

just some minor comments/suggestions as outlined below.  

 

Answer to introduction:  

We thank the reviewer for her suggestions to improve our manuscript. Below we provide an answer to 

each of the comments, please note that text in italic is as it is present in the revised manuscript.  

 

Comment 1  

Strengths and limitations page 4, line 13-15 – as this is a randomised controlled trial there should not 

be any risk of bias from self-report because participants will not know which condition they are in.  

 

Answer to comment 1  

Probably we were not completely clear in formulating this limitation, we mend that as for example 

depression is self-reported and not assessed in an interview with a psychiatrist/psychologist some 

form of bias might be introduced. We adapted the strength and limitation as follows: Data on 

depression, self-esteem and motivation is obtained via self-reported questionnaires, this might 

increase the risk for systematic bias.  

 

Comment 2  

Lines 34-37, page 7 – EPA also involved in anti-inflammatory, anti-thrombotic and vasodilatory 

processes that might assist with brain function.  

 

Answer to comment 2  

We thank the reviewer for pointing out these extra mechanisms and have adapted the sentence: Even 

though EPA is only present in very small amounts in the brain [15], it is also involved in important 

brain processes such as neurite outgrowth, regulation of gene expression and are involved in anti-

inflammatory, anti-thrombotic and vasodilatory processes which might assist in brain functioning.  

 

Comment 3  
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Page 8, lines 3-5; inappropriate statement that ‘eating more fish than the recommended amount.  

was no longer beneficial’ given that it was a cross-sectional study; please reword to reflect the cross-

sectional nature of the observation (e.g. was no longer associated with), and that it is possible that 

unknown/unadjusted confounding variables were responsible.  

 

Answer to comment 3  

We thank the reviewer for pointing out that we wrote these results unjustly as if they were from an 

experimental study, we have adapted to text to make clear that it was an association study: However, 

eating more fish than the recommended amount (>2 fish portion/week) was not associated with a 

beneficial outcome.  

 

Comment 4  

Page 8, line 19-22: What is the rational for proposing that self-esteem might modify the relationship 

between LC PUFA and depression?  

 

Answer to comment 4  

We thank the reviewer for pointing out that we did not put it in correct words. What was meant is that 

self-esteem is a factor which is highly associated with depression, we are however not aware of any 

studies that look at the association between LCPUFA and depression that take self-esteem into 

account as a covariate, we have adapted the sentence as following to make this more clear: Although 

self-esteem has often been associated with depression, we found no studies taking self-esteem into 

account when studying the association between LCPUFA and depression in adolescents.  

 

Comment 5  

Study population line 34 onwards: the abstract and title state that the study is conducted in ‘typically 

developing adolescents’ but this section reveals that adolescents who are underperforming were 

chosen which I would not classify as typically developing – this needs to be clarified throughout; 

including the title, abstract and aims.  

 

Answer to comment 5  

We might not have been clear in explaining the study population as this point was also not completely 

clear for reviewer 2. The students which we selected are typically developing students as they attend 

normal education and not special education in the Netherlands and most had no learning disorder. 

The adolescents in our study are in the lower end of the Dutch education system, but most definitely 

not the lowest level. A total of 38% of all adolescents in the Netherlands attend the LGSE. We did 

select this somewhat lower level as we expected that any effect would be easier to achieve in 

students of a lower level than those of a higher level. We adapted the text as follows: In the 

Netherlands, secondary education is divided into three levels: pre-university, higher general 

secondary education and LGSE. Approximately 38% of all adolescents follow LGSE[29]. LGSE is 

further divided up into 4 sublevels. For the current study students from the highest sublevel were 

recruited, the theoretical learning pathway (TLP). Approximately 40% of students attending LGSE are 

in the TLP.  

 

Comment 6  

Inconsistent use of ‘subjects’ and ‘participants’ e.g. page 11 second para – recommend using 

participants throughout which is now advised by some ethics committees.  

 

Answer to comment 6  

We thank the reviewer for pointing out that we used the somewhat inappropriate word subject instead 

of the more appropriate word participant. We replaced all instances of subject with participant through 

the text.  
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Comment 7  

In the substudies that were conducted (e.g. eye tracking; sleep), I assume that half were placebo and 

half were treatment – this needs to be clarified, and the method for allocation and blinding.  

 

Answer to comment 7  

All students who entered the main study in Cohort II were asked to participate in the sleep study; 

pupils of four schools (due to logistic constraints) were asked to participate in the eye tracking study. 

Participation in both sub studies was voluntary and students could participate in the main study 

regardless whether they participated in the sub studies. Allocation to either placebo or krill oil 

supplementation was based on participant number which was assigned at the moment the consent of 

the main study was achieved. As we were not aware of the allocation of the students yet, we are not 

sure whether it is halve and halve, but one might assume that this is the case as allocation was ad 

random. We added the following text to the manuscript to clarify this: Sub studies  

All students entering the main study in Cohort II were asked to participate in the sleep study. Pupils of 

four schools (due to logistic constraints) in both Cohorts were asked to participate in the eye tracking 

study. Participation in both sub studies was voluntary and pupils could participate in the main study 

regardless of participation in the sub studies.  

 

Comment 8  

I might have missed it but what is the sample size calculation and target sample size? I can only find 

mention that the ‘needed number of participants was not enrolled’ in Wave I (page 10) hence the 

need for Wave II  

 

Answer to comment 8  

We have added the power calculation to the manuscript: Originally, the sample size calculation was 

based on a power of 0.8 and a medium effect size of 0.3 and ANOVA as analysis method. However, 

new insights led to the conclusion that not ANOVA but a mixed methods analysis would be more 

appropriate. The power analyses were, thus, redone for this. Also, the new power calculation took into 

account that there were multiple measurement moments and that drop out is possible. Multiple 

calculation in RMASS software with standardised input numbers such as an average effect size of d = 

0.25 at 6 month follow-up and an equal or 10% higher effect size at 12 months follow up and a drop-

out of 25% per measurement moment (and thus a total dropout rate of 43%), an error variation 

varying from 0.4 to 0.5 and a intercept variation of 0.3 to 0.5 with a slope variation of 0.0 (fixed 

effects), showed that between 183 and 285 participants at baseline should be sufficient to achieve a 

power of 0.8.  

 

Comment 9  

Table 2: BMI should be reported in percentiles for adolescents (e.g. using CDC charts). Please define 

alcohol units and LPE.  

 

Answer to comment 9  

We do not feel comfortable using the American based CDC charts, however when we look at the 

charts the average BMI of the adolescents in our study are a little bit above the 50th percentile. In the 

Netherlands age-adapted BMI cut-off points are used, we have added these and have added a 

distribution of underweight-normal-overweight in our sample to the table: 2 BMI cut-off points: Boys 14 

years : underweight <16.40, healthy weight 16.41-22.61, overweight >22.62. Girls 14yr:underweight 

<16.87, healthy weight 16.88-23.33, overweight >23.34.  

We added the definition of alcohol units: A unit of alcohol was defined as one standard unit e.g. one 

wineglass of wine.  

We added the definition of LPE: Highest level of parental education. Parents/guardians were asked to 

report both parents’/guardians educational level. Socioeconomic status was defined as the highest 

educational level of the parents/guardians.  
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VERSION 2 – REVIEW 

REVIEWER Isabelle Bauer 
University of Texas at Houston (USA) 

REVIEW RETURNED 17-May-2016 

 

GENERAL COMMENTS The authors addressed all my concerns and I am happy for the 
paper to be published as is. 

 

REVIEWER Welma Stonehouse 
Commonwealth Scientific Industrial Research Organisation (CSIRO) 

REVIEW RETURNED 20-May-2016 

 

GENERAL COMMENTS Excellent study protocol! I'm looking forward to seeing the results.   

 

REVIEWER Natalie Parletta 
University of South Australia 

REVIEW RETURNED 24-May-2016 

 

GENERAL COMMENTS The authors have addressed all comments and provided 
clarifications. I do have two remaining comments for consideration:  
- I am still not sure that investigating whether self-esteem would 
modify the relationship between omega-3s and depression is 
appropriate; low self-esteem is more likely to be a consequence of 
depression and I think it would be more appropriately measured as 
an outcome variable, unless there is evidence to suggest otherwise? 
We have found improved self-worth (and depressive symptoms) in 
people with depression following a dietary intervention. I will leave 
this to the authors' discretion.  
- I skimmed over some of the other reviewer comments, and noted 
that the authors thought it didn't matter what the participants ate 
before their tests because the primary aim is to measure the within-
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subject impact of omega-3s. My comment is that in measuring the 
impact of omega-3s on cognition and behaviour it is critical that 
testing conditions are kept stable to make sure there are no other 
factors that influence the test results (e.g. distractions, tiredness, 
hunger, stress, etc. - beautifully addressed in Welma's AJCN study 
which is perhaps why they were able to show a positive effect in 
healthy volunteers). Given that food intake before testing wasn't 
controlled or measured, it could be stated as a limitation. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Isabelle Bauer  

Institution and Country: University of Texas at Houston (USA)  

Competing Interests: None declared  

The authors addressed all my concerns and I am happy for the paper to be published as is.  

Answer to reviewer 1  

We thank reviewer 1 for her comments that help improve our manuscript.  

 

Reviewer: 2  

Reviewer Name: Welma Stonehouse  

Institution and Country: Commonwealth Scientific Industrial Research Organisation (CSIRO)  

Competing Interests: None declared  

Excellent study protocol! I'm looking forward to seeing the results.  

Answer to reviewer 2:  

We thank the reviewer for her kind words.  

Reviewer: 3  

Reviewer Name: Natalie Parletta  

Institution and Country: University of South Australia  

Competing Interests: None declared  

The authors have addressed all comments and provided clarifications. I do have two remaining 

comments for consideration:  

Comment 1  

- I am still not sure that investigating whether self-esteem would modify the relationship between 

omega-3s and depression is appropriate; low self-esteem is more likely to be a consequence of 

depression and I think it would be more appropriately measured as an outcome variable, unless there 

is evidence to suggest otherwise? We have found improved self-worth (and depressive symptoms) in 

people with depression following a dietary intervention. I will leave this to the authors' discretion.  

Answer to comment 1  

We are aware of a number of studies giving proof for the vulnerability theory for depression (i.e. low 

self-esteem is a risk factor for depression); these studies show an association between self-esteem 

and depression (for a review see Low self-esteem prospectively predicts depression in adolescence 

and young adulthood. Orth, Ulrich; Robins, Richard W.; Roberts, Brent W. Journal of Personality and 

Social Psychology, Vol 95(3), Sep 2008, 695-708) .  

As the reviewer mentions there is also some proof for the scar theory (i.e. depression causes self-

esteem; again see the review of Orth). Therefore we will do both analyses: an analyses between 

Omega-3 Index and depression with correction for self-esteem and as already mentioned in the 

manuscript we will also do an analyse between Omega-3 Index and self-esteem separately: Main 

effects of the intervention (krill oil condition in intention-to-treat analyses) and of Omega-3 Index on 

the change from baseline with regard to cognitive test scores (primary), scores on questionnaires 

(secondary) and school grades average (z-score; secondary) will be estimated using mixed models 

that account for the correlation of repeated measurements within participants.  

Comment 2  
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- I skimmed over some of the other reviewer comments, and noted that the authors thought it didn't 

matter what the participants ate before their tests because the primary aim is to measure the within-

subject impact of omega-3s. My comment is that in measuring the impact of omega-3s on cognition 

and behaviour it is critical that testing conditions are kept stable to make sure there are no other 

factors that influence the test results (e.g. distractions, tiredness, hunger, stress, etc. - beautifully 

addressed in Welma's AJCN study which is perhaps why they were able to show a positive effect in 

healthy volunteers). Given that food intake before testing wasn't controlled or measured, it could be 

stated as a limitation.  

Answer to comment 2  

We do agree that testing conditions and personal factors such as sleepiness and hunger could 

influence results. Unfortunately we had to work within the boundaries set by the school setting, which 

did not allow us to provide a standardized breakfast or standardize the exact moment of testing. To 

clarify this point added a limitation:  

Due to practical constraints it was not possible to completely standardize the test procedure (for 

example meal before the testing session and the time of testing), this could influence test results. 
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