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October 25th, 2017
Dear Dr. Yin,
Please find enclosed the revised version of our manuscript BMJ.2017.040538 titled
‘Consumption of ultra-processed foods and cancer risk: results from the NutriNet-Santé
prospective cohort’.
We would like to sincerely thank you, the Editorial team, and all the reviewers for your
valuable comments and for the opportunity that you gave us to revise this manuscript. All
comments from the Editors and the Reviewers have been carefully taken into account.
Changes have been highlighted throughout the text (red font). Also, please find enclosed the
Editor and Reviewers’ comments followed by our point-by-point responses.
We have included additional sensitivity analyses as recommended, we have also detailed
several points in the manuscript and have added four appendixes (online supplemental
data). Main results remain very consistent across all these further analyses, which
strengthens the robustness of our findings.
Please note that, as agreed between all co-authors, we slightly modified the authorship for
this paper: M. Fiolet and Dr. Srour are now co-first authors with equal contribution. Indeed,
Dr Srour (corresponding author) has been largely involved since the beginning of the study
and has been in charge of performing the present revision (statistical analyses, responses to
the reviewers and manuscript modification), under the supervision of Dr Touvier, and with
the assistant of all co-authors.
We hope that our modifications adequately address the Editor and Reviewers’ comments
and that our paper is now suitable for publication in The BMJ. We thank you again for your
consideration.
Yours sincerely,
Dr Bernard Srour, PharmD
(Corresponding author)
Sorbonne Paris Cité, Epidemiology and Statistics Research Center, Nutritional Epidemiology Research
Team (EREN), Inserm U1153; Inra U1125; Cnam; Paris 13, 7 and 5 Universities,
SMBH Paris 13, 74, rue Marcel Cachin, 93017 Bobigny Cedex, France
Tel: +33.148.388.968 ; Fax: +33.148.388.931 ; e-mail: b.srour@eren.smbh.univ-paris13.fr

04-Oct-2017
Dear Dr. Srour
Manuscript ID BMJ.2017.040538 entitled "Consumption of ultra-processed foods and cancer risk: results from
the NutriNet-Santé prospective cohort"
Thank you for sending us your paper. We sent it for external peer review and discussed it at our manuscript
committee meeting. We recognise its potential importance and relevance to general medical readers, but I am
afraid that we have not yet been able to reach a final decision on it because several important aspects of the
work still need clarifying.
We hope very much that you will be willing and able to revise your paper as explained below in the report from
the manuscript meeting, so that we will be in a better position to understand your study and decide whether
the BMJ is the right journal for it. We are looking forward to reading the revised version and, we hope,
reaching a decision.

Daoxin Yin
dyin@bmj.com
*** PLEASE NOTE: This is a two-step process. After clicking on the link, you will be directed to a webpage to
confirm. ***
https://mc.manuscriptcentral.com/bmj?URL_MASK=93a76e3085eb47f58cb88f39fe54d35f

**Report from The BMJ’s manuscript committee meeting**
These comments are an attempt to summarise the discussions at the manuscript meeting. They are not an
exact transcript.
Members of the committee were: Elizabeth Loder (chair), Julie Morris (stats), Wim Weber, Jose Merino, Georg
Roggla, Tiago Villanueva, Daoxin Yin, Rubin Minhas, Sophie Cook
Decision: Put points
Detailed comments from the meeting:
First, please revise your paper to respond to all of the comments by the reviewers. Their reports are available
at the end of this letter, below.
+++We would like to sincerely thank the Editors and Reviewers for their valuable comments and suggestions. All
of them have been carefully taken into account. We believe that they truly contribute to improve the quality,
the overall presentation and the clarity of our manuscript. Below, you will find a point by point description of
how each comment was addressed in the manuscript.
Please also respond to these additional comments by the committee:
Our statistician made the following comments regarding a number of statistical issues that need to be
addressed by the authors:
1. The study group is a very select cohort of subjects who are willing, and able, to provide detailed food
consumption data every six months. This may introduce bias in various ways (not just to ‘weaken’ the observed
associations, as noted by the researchers), and this should be acknowledged.
+++Large-scale population-based cohorts worldwide (including the most prestigious ones such as the Nurses’
Health Study or the Health Professional Follow Up Study coordinated by Harvard, USA) involve volunteers who
agreed to participate to long-term studies on lifestyle factors and health. By definition, recruited participants
are not representative of the general population of the country. This is not specific to the NutriNet-Santé
cohort. Although in such etiological studies representativeness is less crucial than diversity of exposure among
studied populations, we agree that this may introduce some bias in HR estimates that should be discussed.
Compared to the general French population, participants to the NutriNet-Santé cohort are more often women,
with health-conscious behaviours and higher socio-professional and educational levels, as compared to the
general French population 1. This might limit the generalizability of the findings and may have resulted in 1) a
lower cancer incidence compared to national estimates (age and sex standardized incidence rate per 100,000
persons per year: 786 cases in our cohort vs 972 cases in France 2) and 2) an overall lower exposure to ultra-

processed foods, with less contrast between extreme categories. These points rather tended to underestimate
the strength of the associations. However, the possibility that selection bias may have led to an overestimation
of some associations cannot be totally excluded. We have added some discussion about this point in the limits
section of the manuscript, pages 20-21.
It should be noted that although there was a higher proportion of women than men in this cohort, the
contribution of ultra-processed foods to the overall diet was very similar between men and women (18.74% for
men and 18.71% for women, p=0.7). This information has been added to the manuscript page 11.
2. More information on the definition of ultra-processed food should be provided. For example, a table showing
examples of ultra-processed vs non ultra-processed food. The mean % ultra-processed food consumption in this
cohort was 18.7% (Table 1). It would be interesting to know what is the estimated average % ultra-processed
food in the ‘normal’ population?
+++We have added an appendix (Appendix 1) that provides detailed explanation on the definition of ultraprocessed foods, examples, and method of classification based on the published NOVA classification 3-5.
The present study is pioneer in France and the evaluation of the contribution of ultra-processed food to the
diet in the framework of a nationally representative survey has not been performed yet. The only available
information for the moment at the national level in France relies on the INCA3 survey 6 (conducted by ANSES,
the French Food safety Agency in 2016). This study does not quantify strictly speaking the proportion of ultraprocessed foods in the diet, however, the following figures are interesting and can be cited: In the INCA3
study, “transformed” foods included sweet pastries, biscuits, dairy desserts, ice cream, fruit purée and fruit in
syrup, fruit and vegetable juices, soups and broths, sandwiches, pizzas and salted pastries, as well as mixed
dishes composed of egg, meat, fish, vegetable and/or starchy foods (cereals, legumes or potatoes). More than
half of the “transformed” foods consumed outside catering establishments by adults aged 18-79 were
manufactured industrially, and more than one-third were homemade, while the rest was handcrafted (e.g.
caterer). These figures illustrate the important share of processed – and especially industrially processed –
foods in the diet of French adults. These elements have been added in the discussion, page 18.
3. The mean number of dietary records per subject over the first two years of follow-up is reported to be 5.4
(Page 9). How does this relate to the fact that three 24-hour dietary records were made every six months?
What was the extent of missing dietary information?
+++Participants are invited to complete three 24-hour food records every 6 months. However, to be included in
the nutrition component of the NutriNet-Santé cohort, only two dietary records are mandatory. Subjects are
not excluded if they do not complete all optional questionnaires. As a result, the minimum number of 24-hour
records per subject in the first two years of follow-up in this study was 2 (but it only represented 7.2% of the
participants), the maximum was 12, and the mean was 5.4. After the launching of the study by the end of May
2009, 49.6% of the records were filled between June and November and 50.4% between December and May.
These points have been clarified in the methods, page 7 and the results page 11.
An average of 5 dietary records is greater than most of other nutritional epidemiology studies using 24h records
or recalls. Of note, most cohorts are based on Food Frequency Questionnaires which provide interesting
insights into usual dietary exposure but which are not very adapted in this particular case to properly
discriminate foods according to their degree of processing (indeed, FFQ are often based on 100-200 food groups
while >3300 food items were distinguished in the 24h dietary records used in NutriNet).
In nutritional epidemiology, it is usually a matter of finding a balance between a high number of records per
subject (guaranteeing a better accuracy of the data but, in return, a higher selection bias towards a very
compliant population) or conversely a smaller number of dietary records (corresponding to a lower degree of
precision but also a lower selection bias compared to the general population). There is no perfect answer. For
the main model, we chose to include all subjects with at least two dietary records (this minimum number being
necessary to apply the classical Black criterion method for dietary underreporting identification), and to adjust
all models for the number of dietary records per subject.
However, as requested by the Reviewers, we have now included sensitivity analyzes to demonstrate the
stability of the results: i) if we included only participants with at least six 24h records on the one hand (overall
cancer risk: HRfor a 10-point increment in the proportion of ultra-processed foods in the diet= 1.13 (1.06-1.21)), P-trend=0.0003, n =
1494 cases and 47 920 non-cases included) and ii) if we re-included participants with only one 24h record on
the other hand (overall cancer risk: HRfor a 10-point increment in the proportion of ultra-processed foods in the diet= 1.11 (1.06-1.16)),
P=0.0001, n = 2383 cases and 122 196 non-cases included). This stability of our results is certainly due to the
fact that while a relatively high number of 24h records is needed to properly evaluate intakes of very specific
micro or macro-nutrients, the tendency of an individual to consume ultra-processed foods is likely "captured"
with a relatively limited number of days of dietary records. Results of these sensitivity analyses were added in
the manuscript page 17.
4. The statistical methodology used is appropriate, but it is not clear why quartiles of food consumption were
selected? Why not quintiles, or the exact % of food consumption?

+++The exact % of ultra-processed food consumption was used in fact. It corresponds to the HR for a 10-point
increment in the proportion of ultra-processed foods in the diet. In addition to this continuous coding, we used
quartiles (to categorize the ultra-processed food variable and show the trends of the associations) because it
represented the best compromise between a sufficient number of categories and a sufficient number of cases
by categories (even in less represented cancer locations). However, main results were similar when quintiles
were used instead of quartiles:
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We have added the results of this sensitivity analysis in the manuscript, page 17.
------------------------------------------------------------------------------------------------------------------------5. Table 1. The p-value reported for ‘ultra-processed’ food should be omitted here (differences between
quartiles are a consequence of their definition).
+++This p-value has been deleted in Table 1, page 13.
6. There are many differences in population characteristics between subjects in the various quartiles of
consumption (Table 1). Several adjusting factors were employed in the statistical analysis, however it is very
difficult to adjust for all factors related to ‘behavioural’ aspects. Thus, it would seem more appropriate to give
a greater emphasis on the tentative nature of the study findings.
+++We agree with this point: this is an observational study, thus, residual confounding can never be entirely
excluded. To limit this bias, a large number of potential confounders have been taken into account in the
models. In addition, several additional sensitivity analyses (testing further adjustments and/or stratifications)
are presented below in this review and illustrate the stability of the results.
More generally, the epidemiological approach can greatly contribute to advancing knowledge about the impact
of ultra-processed food intake on health. Randomized controlled trials have long been considered the only gold
standard. However, this type of study does not capture consumption as it is "in real life" and, more important
here, it is not ethically feasible to investigate exposures for which a deleterious effect is suspected. Our large
observational cohort study is therefore particularly adapted to provide insights in this field.
We have added some discussion about this limitation page 21, as well as a sentence in the conclusion, page 22.
Editors thought the research question is very interesting and the study would have public health implications,
and they also made the following comments:
* Please be sure to respond to the comments made by the statistician and reviewers.
* Editors noticed the authors gave a brief description of "ultra-processed food" in “MATERIAL AND METHODS,”
and they thought the authors could better describe the definition of “ultra-processed food.” What is the
difference between processed food and ultra-processed food? The paper would benefit from a table listing
common ultra-processed foods as examples.

+++We sincerely thank the Editors for this overall positive comment.
All comments have been taken into account, as explained below.
As explained above in our response to the Statistical Reviewer, point 2, we have now added an appendix
(Appendix 1) that provides detailed explanation on the definition of ultra-processed foods, examples, and
method of classification based on the published NOVA classification 3-5.
* The gender distribution is very skewed (80% women). In “DISCUSSION,” the authors highlighted the limitations
of the study, such as “overrepresented women” and some other characteristics higher than the average level of
the general French population, please discuss how it would affect the interpretation of the findings.
+++Please refer to our response to the Statistical Reviewer, point 1. The manuscript has been modified
accordingly (result section, page 11, and discussion section, page 20).
* Please provide explanation and justification regarding the ascertainment of cancer cases. This concern was
shared by some reviewers and editors.
+++We apologize if this point was not clear in the initial version of the manuscript. We have added detailed
information on the ascertainment of cancer cases in the Methods section pages 8-9. Please see below our
response to Reviewer 2, “case ascertainment - point 1”.
In your response please provide, point by point, your replies to the comments made by the reviewers and the
editors, explaining how you have dealt with them in the paper.
Comments from Reviewers
Reviewer: 1
Recommendation:
Comments:
Relevance - Study aims
I was a carer for my husband who died of bowl cancer in less than 2 years of being diagnosed of the disease,
and I am also a breast cancer patient on remission for 10 years. We as a family have always believed in eating
healthily and taking good care of our body; we never smoke, drink alcohol, nor eating ultra-processed food.
However, both my husband and I found ourselves brushed with the dread word of cancer. As a result of our
experiences, I have become very interested in how cancer comes about, and how to prevent it to happen.
This study aimed to assessing the prospective association between ultra-processed food and cancer risk, which
is important to me as a patient on remission in trying to understand cancer. I also believe this study is
important to the general public (carer or non-carer), the health care professionals, and the government who
overseeing the health care budget, research and policies for the nation.
Areas that are missing - data collection
Although the participants completed a set of 5 questionnaires related to:
1.
socio-demographic and lifestyle characteristics (e.g. date of birth, sex, occupation, educational
level, smoking status, number of children),
2.
anthropometry 36;37 (e.g. height, weight),
3.
dietary intakes(every 6 months),
4.
activity (validated 7-day International Physical Activity Questionnaire [IPAQ]) 38,
5.
and health status (e.g. personal and family history of diseases, medication use including use of
hormonal treatment for menopause, oral contraceptive, and menopausal status),
but emotional well-being has not been included.
Various research suggested stress plays an important part in our health and could lead to disease. A recent TV
series broadcasted by the BBC titled ‘A doctor in the house’, showed how the doctor, a GP, able to help
suffering family reverts illness by taking a holistic approach in the care plan; that is, in addition to specialist
treatment, he helped the family to understand and change their diet, physical exercises, and relief stress.
+++We wanted to testify to Mrs Cheung (Reviewer 1) our deepest empathy and salute her for her courage and
her involvement as a patient in the review process of biomedical research articles. This input is important for
researchers.
We did not have a variable measuring strictly the emotional wellbeing in the cohort. However, we performed a
sensitivity analysis by adjusting the models for depression at baseline. Results remained statistically significant
after this adjustment (HRfor a 10-point increment in the proportion of ultra-processed foods in the diet=1.11 (1.06-1.17), P-trend<0.0001

for overall cancer and 1.11 (1.01-1.22), P-trend=0.02 for breast cancer). We have added these results in the
manuscript page 18.
Measured outcome
his study concluded that a 10% increase in ultra-processed food consumption leads to 10% increase in cancer
risk. This is a very significant finding not only to patients, but to the general public as a whole. It is important
that this preliminary study will lead to further investigation.
Conclusion
Due to the significant finding of this study, I strongly believe this paper should be published on the BMJ. So that
health care professionals, such as GP’s, are aware of the important of this finding and be able to offer a more
holistic approach in their patient care.
+++We sincerely thank Reviewer 1 for this positive message. Indeed, this large prospective cohort was the first
to investigate and highlight an increase in cancer risk associated with ultra-processed food intake. We hope
that a publication in the BMJ, a prestigious and broad-spectrum journal, could have an impact: i) on medical
researchers, to stimulate the setting of similar studies to confirm these results in different populations and
contexts, ii) on general practitioners and other health care professionals, who are key information providers, to
improve the prevention messages they deliver to their patients, and iii) on patients and healthy citizens to
increase their awareness about potential risks associated with high intakes of ultra-processed foods.
Additional Questions:
Please enter your name: Kin Cheung
Job Title: patient reviewer

Reviewer: 2
Recommendation:
Comments:
I have reviewed with great interest the manuscript; is a document mostly well written. The article is
interesting and relevance to the field of this journal and is importance to general medical readers, and
scientific reliability. However, the authors might consider some minor recommendations:
+++We thank Reviewer 2 for this positive comment.
INTRODUCTION
line 27-29, these sentences need correction and Language editing is required.
+++This sentence has been corrected, page 5.
Material and Methods
Data collection
1. line 7, since dietary supplements effect on overall daily nutrient intake, how did you assess use of
multivitamin and selected individual dietary supplements?
Did you consider it in analyzes?
+++This study did not use any variable related to vitamin or mineral intake (from foods or dietary
supplements). Thus dietary supplement use is not included in the main analysis. However, in order to comply
with the request of Reviewer 2, we have performed a sensitivity analysis by adjusting for dietary supplement
use (yes/no) at baseline since it may represent an adjustment for an overall profile of subjects. This further
adjustment did not modify the findings: HRfor a 10-point increment in the proportion of ultra-processed foods in the diet=1.12 (1.061.17), P-trend<0.0001 for overall cancer and 1.11 (1.02-1.22), P-trend=0.02 for breast cancer. We have added
these results in the manuscript page 18.
2. line 12, place space between "periodfor" and correct it to "period for"
+++We apologize for this typo. It has been corrected in the revised version, page 7.
Case ascertainment
The participants are adequately described, on the whole.
1. However, it was unclear how this physician diagnose case event?
+++We apologize if this point was not clear in the initial version of the manuscript. We have elaborated the
case ascertainment and validation strategy in the Methods section, pages 8-9:

Participants self-declared health events through the yearly health status questionnaire, through a specific
check-up questionnaire for health events (every three months) or at any time through a specific interface on
the study website. For each incident cancer declared, participants were contacted by a physician of the team
and asked to provide any relevant medical records. Whenever necessary, the study physicians contacted the
physician of the patient and/or hospitals to collect additional information. Afterwards, all medical data were
reviewed by a physician expert committee. Medical records were obtained for >90% of cancer cases. Besides,
our research team was the first in France to obtain the authorization by Decree in the Council of State
(n°2013-175) to link data from our cohorts to medico-administrative databases of the National health insurance
(SNIIRAM database). Declared health events were therefore completed by the information from these
databases, thereby limiting any potential bias due to people with cancer who may not report their disease to
the study investigators. Last, an additional linkage to the French National cause-specific mortality registry
(CépiDC) is used to detect death and potentially missed cancer cases for deceased participants.
2. No information is available on how participants were followed for example if subjects change their address?
+++Participants are followed using an online platform connected to their email address. They have the
possibility to change their email address, phone number or postal address at any moment on the NutriNetSanté website. Newsletters and alerts about new questionnaires are sent via email. In case of an “undelivered
email to recipient” problem, participants are then contacted by telephone and then by regular mail. We have
added this information in the Methods section page 6.
Statistical analysis
line 25, Given reference (35) is not about IPAQ, please correct this reference to (38).
+++We apologize for this typo, this has been corrected, page 7.
Results
line 5, participants among the highest quartile of ultra-processed food intake tended to be younger,... Which
group was reference?
+++The group of reference was the first quartile. We have clarified this point page 11.
Discussion
1. line 14, about reference 50: is it online vebsite or article? reference should be corrected.
+++This reference has been corrected, page 29.
2. line 28-32 need references. please provide correct references. as well as, line 32-34, experimental studies
require references.
+++We have added the corresponding references as requested, pages 19-20.
3. line 43, provide references.
+++We have added the corresponding references as requested, page 20.
Reference
1. reference 24: provide correct reference of website.
+++This reference has been corrected, page 27.
2. reference 46 is not correct according to journals format.
+++This reference has been corrected, page 28.
3. about reference 50: is it online website or article? Reference should be corrected
+++This reference has been corrected, page 29.
Recommendation: This manuscript is rigorous and provides a useful contribution to its area of research and
should be published.
+++We sincerely thank Reviewer 2 for this positive comment.
Additional Questions:
Please enter your name: mahdieh

Job Title: Ph.D candidate of nutrition
Institution: Faculty of Nutrition and Food Sciences, Tabriz University of Medical Sciences
Reviewer: 3
Recommendation:
Comments:
Dr Andrea Darling
Thank you for inviting me to review this interesting and well written manuscript. There is little existing data in
this area so the results of this paper are original and will have an impact of public health messages in terms of
diet for cancer avoidance.
I think the main limitation of the study is how the cases were ascertained. This was done through self-report
measures. Although validated by a physician and patient medical records there may be bias in that some
people with cancer may not report this to the study investigators. Therefore some of the controls may actually
have cancer. Although classification is never perfect in any study with medical data linkage this would be less
of a problem as the quality of an individual’s linked data (accuracy, coverage) is not likely to be linked to
characteristics of the participant, unlike self-report. I think the authors need to add a sentence to the
discussion regarding the limitations of their method of ascertaining cases.
+++As stated in our response to Reviewer 2, “case ascertainment – point 1”:
We apologize if this point was not clear in the initial version of the manuscript. We have elaborated the case
ascertainment and validation strategy in the Methods section, pages 8-9:
Participants self-declared health events through the yearly health status questionnaire, through a specific
check-up questionnaire for health events (every three months) or at any time through a specific interface on
the study website. For each incident cancer declared, participants were contacted by a physician of the team
and asked to provide any relevant medical records. Whenever necessary, the study physicians contacted the
physician of the patient and/or hospitals to collect additional information. Afterwards, all medical data were
reviewed by a physician expert committee. Medical records were obtained for >90% of cancer cases. Besides,
our research team was the first in France to obtain the authorization by Decree in the Council of State
(n°2013-175) to link data from our cohorts to medico-administrative databases of the National health
insurance (SNIIRAM database). Declared health events were therefore completed by the information from
these databases, thereby limiting any potential bias due to people with cancer who may not report their
disease to the study investigators. Last, an additional linkage to the French National cause-specific mortality
registry (CépiDC) is used to detect death and potentially missed cancer cases for deceased participants.
Despite this multi-source strategy, the fact that some cancer cases may have been missed can never be ruled
out. We have acknowledged this in the discussion section page 21.
However, otherwise the study design and methodology appears strong, the paper comprehensively covers all
the methods used and presents the results well. Details of the participants are comprehensively given. It has a
clear research question, which was appropriately answered. The results and conclusions are credible, clear and
well presented. Most importantly it highlights an important message about the consumption of ultra processed
food and cancer risk. This will be important to public health providers and policy makers, but is not as
relevant for clinicians.
+++We sincerely thank Reviewer 3 for this positive comment. We agree that this paper may have a major
impact on public health providers and policy makers, but we also think that it could have an important impact
on clinicians. Physicians (general practitioners and specialists) are generally trusted by their patients and
therefore, are potential key health information providers for the citizens (patients but also healthy individuals
and their families). The public health messages they deliver to their patients in terms of nutritional and other
lifestyle factors are strategic levers for public health improvement and chronic disease risk prevention.
I am an epidemiologist (not a food scientist) so I can’t comment on the science/methods surrounding analysing
ultra-processed foods content of diets.
Very minor comments
P6 L5 Can you clarify here whether the higher lipidaemia is prevalence or incidence (also for obesity and
hypertension).
+++The few studies performed observed that ultra-processed food intake was associated with a higher
incidence of dyslipidaemia in Brazilian children 7, and higher risks of overweight, obesity 8 and hypertension 9
in a prospective cohort of Spanish University students. We have clarified this in the introduction page 6.
P8 L40 You say that ‘for physical activity a missing class was included in the analysis’. Can you just clarify why
this was included, especially why it was included for physical activity but not the other confounding variables.

+++For all covariates except physical activity, the proportion of missing values was very low (<5%) and thus,
they were imputed to the modal value (for categorical variables) or to the median (for continuous variables).
Concerning physical activity, the proportion of missing values was higher (14%) since the answers to all IPAQ
questions were needed to calculate the score. To avoid massive imputation for a non-negligible number of
subjects or exclusion of subjects with missing data and risk of selection bias, we included a missing class in the
models for this variable. This has been clarified in the Methods page 9. This strategy is often used in other
large cohorts such as EPIC for instance 10-13.
P8 L56 What do you mean by ‘censored’? Do you mean excluded?
+++As recommended for site-specific analyses, cancers of other locations than the one studied were censored
at the date of diagnosis. This means that they were considered as non-cases for the cancer of interest and they
contributed person-year until the date of diagnosis of their cancer. We have explained this in the revised
manuscript page 9.
Table1 There is a typo for premenopausal status. 728% should be 72.8%?
+++We apologize for this typo. It has been corrected, page 13.
Additional Questions:
Please enter your name: Andrea Darling
Job Title: Postdoctoral Researcher

Reviewer: 4
Recommendation:
Comments:
The manuscript is well-written and presented quite interesting results. The association between ultraprocessed food and cancer incidence were significant and remain there in the sensitivity analysis by removing
cases that occur within the first years of follow up. The authors have described clearly the limitation and
strength of the manuscript. However, there are some improvement should be made to improve the quality of
the manuscript.
+++We thank Reviewer 4 for this positive comment and for showing interest in our results.
Page 7: the author stated that “Usual dietary intakes were assessed every 6-months through a series … … …
considered as baseline usual dietary intakes in this prospective analysis.” It means that in a perfect assumption
that there will have 12 days 24h-dietary records. However, in the results, the mean number of dietary records
per subject over their first two years of follow-up was 5.4 (SD=2.9). It seems that more than half of the
participants did not accomplished the half of the 12-days surveys, isn’t it? There lacks of sufficient information
about the of 24h-dietary records in the four times surveys during the two years. If most of individuals answered
the questions only in the first half of the years or in second half of the years, the dietary information collected
might may lacks of sufficient accuracy.
+++As explained in our response to the Statistical Reviewer, point 3:
Participants are invited to complete three 24-hour food records every 6 months. However, to be included in
the nutrition component of the NutriNet-Santé cohort, only two dietary records are mandatory. Subjects are
not excluded if they do not complete all optional questionnaires. As a result, the minimum number of 24-hour
records per subject in the first two years of follow-up in this study was 2 (but it only represented 7.2% of the
participants), the maximum was 12, and the mean was 5.4. After the launching of the study by the end of May
2009, 49.6% of the records were filled between June and November and 50.4% between December and May.
These points have been clarified in the methods, page 7 and the results page 11.
An average of 5 dietary records is greater than most of other nutritional epidemiology studies using 24h
records or recalls. Of note, most cohorts are based on Food Frequency Questionnaires which provide
interesting insights into usual dietary exposure but which are not very adapted in this particular case to
properly discriminate foods according to their degree of processing (indeed, FFQ are often based on 100-200
food groups while >3300 food items were distinguished in the 24h dietary records used in NutriNet).
In nutritional epidemiology, it is usually a matter of finding a balance between a high number of records per
subject (guaranteeing a better accuracy of the data but, in return, a higher selection bias towards a very
compliant population) or conversely a smaller number of dietary records (corresponding to a lower degree of
precision but also a lower selection bias compared to the general population). There is no perfect answer. For
the main model, we chose to include all subjects with at least two dietary records (this minimum number

being necessary to apply the classical Black criterion method for dietary underreporting identification), and to
adjust all models for the number of dietary records per subject.
However, as requested by the Reviewers, we have now included sensitivity analyzes to demonstrate the
stability of the results: i) if we included only participants with at least six 24h records on the one hand
(overall cancer risk: HRfor a 10-point increment in the proportion of ultra-processed foods in the diet= 1.13 (1.06-1.21)), Ptrend=0.0003, n = 1494 cases and 47 920 non-cases included) and ii) if we re-included participants with only
one 24h record on the other hand (overall cancer risk: HRfor a 10-point increment in the proportion of ultra-processed foods in the
diet= 1.11 (1.06-1.16)), P=0.0001, n = 2383 cases and 122 196 non-cases included). This stability of our results is
certainly due to the fact that while a relatively high number of 24h records is needed to properly evaluate
intakes of very specific micro or macro-nutrients, the tendency of an individual to consume ultra-processed
foods is likely "captured" with a relatively limited number of days of dietary records. Results of these
sensitivity analyses were added in the manuscript page 17.
Page 8: The author said “Participants self-declared health events through the yearly health status
questionnaire” . So, it means that the outcome was self-reported. The participants in the cohort was invited to
send their medical records the study physicians contacted the participants’ treating physician or the medical
structures in any necessary time. Certainly, medical records might provide a good approach to ascertain the
outcome. However, how about with those who did not report the medical records but in fact had the
interested outcomes, such as cancer in this study. If there is a higher proportion about this, the credibility of
the results might be discounted largely. In addition, what’s proportion of the cases who provided the medical
records? Did all participants finish the yearly health status questionnaire?
+++As stated in our response to Reviewer 2, “case ascertainment – point 1” and Reviewer 3, point 1:
We apologize if this point was not clear in the initial version of the manuscript. We have elaborated the case
ascertainment and validation strategy in the Methods section, pages 8-9:
Participants self-declared health events through the yearly health status questionnaire, through a specific
check-up questionnaire for health events (every three months) or at any time through a specific interface on
the study website. For each incident cancer declared, participants were contacted by a physician of the team
and asked to provide any relevant medical records. Whenever necessary, the study physicians contacted the
physician of the patient and/or hospitals to collect additional information. Afterwards, all medical data were
reviewed by a physician expert committee. Medical records were obtained for >90% of cancer cases. Besides,
our research team was the first in France to obtain the authorization by Decree in the Council of State
(n°2013-175) to link data from our cohorts to medico-administrative databases of the National health
insurance (SNIIRAM database). Declared health events were therefore completed by the information from
these databases, thereby limiting any potential bias due to people with cancer who may not report their
disease to the study investigators. Last, an additional linkage to the French National cause-specific mortality
registry (CépiDC) is used to detect death and potentially missed cancer cases for deceased participants.
Despite this multi-source strategy, the fact that some cancer cases may have been missed can never be ruled
out. We have acknowledged this in the discussion section page 21.
Page 9: The author established four different model to estimate the effect of ultra-processed food on the
cancer incidence. The author adjusted for western dietary pattern in model 3 and model 4. Because the
western pattern is a new generated variable, some more detail description is needed. Previous study also
reported the fresh food and nutrients might contributed to the cancer incidence. Thought the author in this
study considered the confounding effect from lipid intake, sodium intake, carbohydrate intake and western
dietary pattern, the dietary effects from less ultra-processed food can not be balanced.
+++An appendix (n°2) presenting the method used to derive dietary patterns by principal component analysis as
well as corresponding loading factors has been added pages 33-34.
We already adjusted for several factors reflecting a lower nutritional quality of the diet (such as the Western
dietary pattern). In order to comply with Reviewer’s 4 recommendations, we have now tested further
adjustment for the PCA-derived healthy dietary pattern, and for fruit and vegetable intake. These further
adjustments did not modify the findings (adjustment for the PCA-derived healthy dietary pattern: HRfor a 10point increment in the proportion of ultra-processed foods in the diet=1.11 (1.05-1.17), P-trend<0.0001 for overall cancer and

1.10 (1.00-1.21), P-trend=0.04 for breast cancer ; adjustment for fruit and vegetable consumption in g/d: HR=
1.10 (1.04-1.16), P-trend=0.0009 for overall cancer and 1.11 (1.01-1.22), P-trend=0.03 for breast cancer). We
have added these results page 18.
Page 10 Ultra-processed food is the major exposure in this study, the author provided the information of the
Relative contribution of each food group to ultra-processed consumption in the diet. However, more
information about the distribution among the participants are needed.

+++As requested, a histogram showing the distribution of the proportion of ultra-processed food in the diet
(main exposure) was added as Appendix 5.
Page 10: Participants among the highest quartile of ultra-processed food intake tended to be younger. What’s
the age range of participants in this study? Age is a major confounder. A stratified analysis by age may be
necessary. This study overrepresented women, hence, a stratified analysis by sex may be also necessary.
+++Age range (18.0-72.8) has been added in the results section page 11. All models were adjusted for age and
sex. Models corresponding to sex-specific cancer locations were already stratified by sex, by definition. In
addition, for breast cancer, stratification by pre- and post-menopausal status (which indirectly accounts for
age) was already presented.
In addition, in order to comply with Reviewer’s 4 request, we have performed stratified analyses by age and
sex for the overall cancer cases model: results were statistically significant in all strata: in men (HRfor a 10-point
increment in the proportion of ultra-processed foods in the diet=1.12 (1.02-1.24), P=0.02, 663 cases and 22158 non-cases), in women
(HR= 1.13 (1.06-1.20), P<0.0001, 1565 cases and 80594 non-cases), in younger adults (<40 years old, HR= 1.21
(1.09-1.35), P=0.0006, 287 cases and 48627 non-cases) and in older adults (≥40 years old, HR= 1.09 (1.03-1.16),
P=0.03, 1941 cases and 54485 non-cases) These findings have been added to the Results section page 14.
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In this paper the authors evaluate the relation between ultra-processed foods and total and site-specific cancer
incidence. This is a timely topic that is complex that requires thoughtful evaluation of the challenges faced by
epidemiologic studies in evaluating the health impact of food processing. Unfortunately, excitement for the
paper is dampened by lack of detail on the description of the design and methods for data collection, limited
information on the validity of exposure and outcome assessment, and a restrained discussion on the limitations
of the study. Confounding is perhaps the biggest limitation of this study. Consumption of ultra-processed foods
is related to behavioral risk factors for several cancers. Nevertheless, the authors should be commended for a
creative study design that undercuts the limitations of new epidemiological studies on diet and health.
+++We would like to thank Reviewer 5 for his positive and constructive comments. All the points that he
pointed out were addressed below. In particular, following his recommendations and the ones formulated by
other Reviewers and Editors, we have added many details on the description of the design and methods, we
have clarified our strategy for exposure and outcome assessment (including linkage with medico-administrative
data bases of the national health insurance), and several points have been added in the discussion section
about potential limitations of the study. Regarding confounding factors, many sensitivity analyses have been
performed (all leading to similar results, thereby confirming the stability of the findings). All these points are
described below.
Major comments
1.
Validity of the dietary assessment. Usual dietary intake was assessed using computer-based 24-hr
records. Investigators report that that participants were asked to record daily dietary intake for 3 days on a 2
week period every 6 months. More information on the validity of the assessment would reassure the reader.
Was seasonality taken into account? Some participants appear to have less than 3 records. Is having one record
every 6 months on three occasions equal to having 3 records on the same 2 week period? Also, did the timing of
dietary assessment ever coincide with that of self-reported cancer? Were the assessments averaged? Individuals
with 1 assessment were excluded suggest considering sensitivity analyses to determine the impact of
individuals with fewer records.
+++Several of these comments were already addressed in our response to Statistical Reviewer, point 3:
Participants are invited to complete three 24-hour food records every 6 months. However, to be included in
the nutrition component of the NutriNet-Santé cohort, only two dietary records are mandatory. Subjects are
not excluded if they do not complete all optional questionnaires. As a result, the minimum number of 24-hour
records per subject in the first two years of follow-up in this study was 2 (but it only represented 7.2% of the
participants), the maximum was 12, and the mean was 5.4. After the launching of the study by the end of May
2009, 49.6% of the records were filled between June and November and 50.4% between December and May.
These points have been clarified in the methods, page 7 and the results page 11.

An average of 5 dietary records is greater than most of other nutritional epidemiology studies using 24h
records or recalls. Of note, most cohorts are based on Food Frequency Questionnaires which provide
interesting insights into usual dietary exposure but which are not very adapted in this particular case to
properly discriminate foods according to their degree of processing (indeed, FFQ are often based on 100-200
food groups while >3300 food items were distinguished in the 24h dietary records used in NutriNet).
In nutritional epidemiology, it is usually a matter of finding a balance between a high number of records per
subject (guaranteeing a better accuracy of the data but, in return, a higher selection bias towards a very
compliant population) or conversely a smaller number of dietary records (corresponding to a lower degree of
precision but also a lower selection bias compared to the general population). There is no perfect answer. For
the main model, we chose to include all subjects with at least two dietary records (this minimum number
being necessary to apply the classical Black criterion method for dietary underreporting identification), and to
adjust all models for the number of dietary records per subject.
However, as requested by the Reviewers, we have now included sensitivity analyzes to demonstrate the
stability of the results: i) if we included only participants with at least six 24h records on the one hand
(overall cancer risk: HRfor a 10-point increment in the proportion of ultra-processed foods in the diet= 1.13 (1.06-1.21)), Ptrend=0.0003, n = 1494 cases and 47 920 non-cases included) and ii) if we re-included participants with only
one 24h record on the other hand (overall cancer risk: HRfor a 10-point increment in the proportion of ultra-processed foods in the
diet= 1.11 (1.06-1.16)), P=0.0001, n = 2383 cases and 122 196 non-cases included). This stability of our results is
certainly due to the fact that while a relatively high number of 24h records is needed to properly evaluate
intakes of very specific micro or macro-nutrients, the tendency of an individual to consume ultra-processed
foods is likely "captured" with a relatively limited number of days of dietary records. Results of these
sensitivity analyses were added in the manuscript page 17.
In addition, please find below complementary information:
The NutriNet-Santé web-based self-administered 24h dietary records have been tested and validated before
the launching of the cohort and corresponding results were published. In one study, we compared the webbased 24h record with an interview by a trained dietitian 14 , and in a second study, dietay intakes from these
web-based 24h records were validated against blood and urinary biomarkers 15. This has been clarified in the
manuscript page 7.
Participants were asked to fill dietary records every 6 months, in order to vary the season of completion.
Besides, we performed a sensitivity analysis by adjusting for the season of inclusion in the cohort
(corresponding to the season of baseline dietary records for each participant), which did not modify the
findings (HRfor a 10-point increment in the proportion of ultra-processed foods in the diet= 1.12 (1.06-1.18), P<0.0001 for overall cancer
and 1.12 (1.02-1.22), P=0.02 for breast cancer).We have added this information in the method (page 7) and
result (pages 11 and 18) sections.
As Reviewer 5 properly understood, mean dietary intakes from all the 24h-dietary records available during the
first two years of each participant’s follow-up were averaged. This has been clarified in the manuscript page 7.
Thus having 1 record on 3 different occasions contributed equally to the mean as 3 records on the same 2 week
period. However, as shown above, our results were robust when we tested variations in the number of included
dietary records and when performed adjustment for the season of baseline dietary records.
During the first two years of follow-up, the timing of dietary assessment coincided with that of self-reported
cancer. In order to test for potential reverse causality bias, we had previously verified that results were
unchanged when we excluded cancer cases diagnosed during the first year of follow-up. We have now tested
exclusion of cancer cases diagnosed during the first two years of follow-up and results were also similar (HRfor a
10-point increment in the proportion of ultra-processed foods in the diet=1.10 (1.03, 1.17), P-trend=0.005 for overall cancer risk;
HR=1.15 (1.03, 1.29), P-trend=0.02 for breast cancer risk). This has been added to the results section page 17.
2.
Definition of the exposure. The exposure is the proportion of ultra-processed foods in the diet
(processed foods in weight/total food intake in weight) including beverages and solid foods. More detail should
be provided on what were the main food components of this composite measure. More detail should be given to
the reader of what this composite exposure means. In terms of public health advice, individuals would want to
know which foods to avoid. Also, I suggest evaluating the main contributors to the exposure independently to
assess the presence of a food item that could be exerting a particularly important impact on cancer risk.
+++As explained in our response to Statistical Reviewer point 2, we have added an appendix (Appendix 1) that
provides detailed explanation on the definition of ultra-processed foods, examples, and method of
classification based on the published NOVA classification3-5.
Besides, the food groups contributing to ultra-processed food intake in this study are presented in Figure 1.
Main contributors were sugary products (26%) and beverages (20%), followed by starchy foods and breakfast
cereals (16%) and processed fruits and vegetables (15%). We have added this information in the results section
page 11.

As requested, we have now assessed the associations between the quantity of ultra-processed food from each
contributing food group and cancer risk. Results are presented in Appendix 6 and in the manuscript page 17:
ultra-processed fats and sauces (P=0.002), sugary products (P=0.03), and beverages (P=0.005) were associated
with increased overall cancer risk and ultra-processed sugary products were associated with increased breast
cancer risk (P=0.006).
3.
Outcome assessment. Participants self-reported cancer cases that were then validated via record
review. Were all cancer cases validated? What happened to cases that were not validated? Is the cancer
incidence in this cohort what would be expected for the age distribution? No detail is provided on morality
follow-up. How was this performed? Were there any cases identified in mortality follow-up? What was the
follow-up rate? Acknowledging that some cases may have been missed and pointing out how this may affect the
interpretation of results would be useful to the reader.
+++Several of these comments were already addressed in our response to Reviewer 2, “case ascertainment –
point 1”:
We apologize if this point was not clear in the initial version of the manuscript. We have elaborated the case
ascertainment and validation strategy in the Methods section, pages 8-9:
Participants self-declared health events through the yearly health status questionnaire, through a specific
check-up questionnaire for health events (every three months) or at any time through a specific interface on
the study website. For each incident cancer declared, participants were contacted by a physician of the team
and asked to provide any relevant medical records. Whenever necessary, the study physicians contacted the
physician of the patient and/or hospitals to collect additional information. Afterwards, all medical data were
reviewed by a physician expert committee. Medical records were obtained for >90% of cancer cases. Besides,
our research team was the first in France to obtain the authorization by Decree in the Council of State
(n°2013-175) to link data from our cohorts to medico-administrative databases of the National health
insurance (SNIIRAM database). Declared health events were therefore completed by the information from
these databases, thereby limiting any potential bias due to people with cancer who may not report their
disease to the study investigators. Last, an additional linkage to the French National cause-specific mortality
registry (CépiDC) is used to detect death and potentially missed cancer cases for deceased participants.
Despite this multi-source strategy, the fact that some cancer cases may have been missed can never be ruled
out. We have acknowledged this in the discussion section page 21.
In addition, please find below complementary information:
Medical records were obtained for >90% of self-reported cancer cases so far. As done in some other large
cohorts 13 and because of the high validity of self-reports (95% of self-reported cancers for whom a medical
record was obtained were confirmed by our physicians), we included all cases who self-reported incident
cancers, unless they were identified as non-case subjects by a pathology report. In the latter situation, cases
that were not validated due to a wrong self-report and after checking in the SNIIRAM databases of the national
health insurance were classified as non-cases. We have clarified this point in the methods, pages 8-9.
Results were unchanged when non-validated cancer cancers were excluded (HR for a 10-point increment in the
proportion of ultra-processed foods in the diet=1.11 (1.05-1.17), P=0.0003 for overall cancer risk, n=1967 cases
and 102752 non-cases included; HR=1.12 (1.02-1.23), P=0.02 for breast cancer risk, n=677 cases and 81274 noncases included). This analysis has been added page 17.
As it is generally the case in volunteer-based cohorts, participants to the NutriNet-Santé cohort were more
often women, with health-conscious behaviours and higher socio-professional and educational levels as
compared to the general French population 1. This might have resulted in 1) a lower cancer incidence
compared to national estimates (age and sex standardized incidence rate per 100,000 persons per year: 786
cases in our cohort vs 972 cases in France 2) and 2) an overall lower exposure to ultra-processed foods, with
less contrast between extreme categories. These points rather tended to underestimate the strength of the
associations. However, the possibility that selection bias may have led to an overestimation of some
associations cannot be totally excluded. This has been acknowledged and discussed in the manuscript page 21.
Regarding mortality follow-up, information about vital status and causes of death were obtained through the
exhaustive national death registry (Inserm-CépiDC).108 cases (4.8%) among the cancer cases of this sample
were identified during mortality follow-up. This information has been added page 14.
To date, the abandon rate in the NutriNet-Santé cohort is 6.7%. This information has been added page 14.
4.
Confounding. Perhaps the most important challenge for this analysis is the possibility of residual
confounding. Several strong risk factors for cancer (i.e. smoking, physical inactivity) appear to be associated to
consumption of ultra-processed foods. I would suggest aiming at lowering as much as possible the risk for
residual confounding (e.g. estimating cigarette years and/or conducting analyses among non-smokers only). In

addition to conducting analyses, the authors should discuss at length the possibility of missmeasured
confounders in the discussion section. Do the authors believe that the dietary assessment allows for a good
estimation of sodium intake? Please provide details to support this.
+++We have tested further adjustment for the number of pack-years of cigarettes, this did not modify the
findings: (HRfor a 10-point increment in the proportion of ultra-processed foods in the diet =1.13 (1.07-1.019), P<0.0001 for overall
cancer and 1.13 (1.03-1.24), P=0.009 for breast cancer). This information has been added to the results section
page 18. As mentioned in the same section of the revised manuscript, further adjustment was also tested for
dietary supplement use at baseline, prevalent depression at baseline, PCA-derived healthy dietary pattern,
fruit and vegetable consumption in g/d and season of inclusion in the cohort. None of these further
adjustments modified the findings.
As requested, we have also run overall cancer risk models stratified according to baseline smoking status and
level of physical activity: results were statistically significant in all strata investigated: in smokers (including
adjustment for pack-years of cigarette smoked, HR =1.18 (1.04-1.33), P=0.01, 255 cases and 15355 non-cases),
in non-smokers (HR=1.11 (1.05-1.17), P=0.0002, 1943 cases and 85219 non-cases), in subjects with low-tomoderate levels of physical activity (HR=1.07 (1.00-1.15), P=0.04, 1216 cases and 59546 non-cases), and in
those with a high level of physical activity (HR=1.19 (1.09-1.30), P<0.0001, 744 cases and 28859 non-cases). We
have added this information in the manuscript page 14.
More generally, we agree with Reviewer 5: this is an observational study, thus, residual confounding can never
be entirely excluded. To limit this bias, a large number of potential confounders have been taken into account
in the models. In addition, several sensitivity analyses (testing further adjustments and/or stratifications) are
presented in this review and illustrate the stability of the results. Residual confounding may be related to
unmeasured confounders, but also to imprecision in the measure of included confounders. For instance in
breast cancer models, oral contraception was a binary variable, since the precise doses, type and duration of
contraceptive use across reproductive life were not available. A paragraph acknowledging and discussing the
possible residual confounding has been added in the limits section of the revised manuscript page 21.
Sodium intake is particularly complex to measure due to multiple sources (native sodium in foods, salt added
during the cooking, salt added in the plate). We have developed a specific module in the NutriNet-Santé 24h
dietary records that specifically aims at estimating salt intake. It has been validated against sodium urinary
excretion biomarkers15. This has been added to the Methods section page 7.
5.
Various issues. Please provide more detail regarding the mediation. These analyses are complex
and require several sometimes untenable assumptions. The reader is left wondering if the assertions made by
the investigators regarding mediation are warranted. I would suggest separating fat into different types of fat.
As the authors are aware the relation of fatty acids with different health outcomes including cancer appears to
differ by type. Adjusting for Western dietary pattern seems odd in that the correlation between the exposure
and this cofounder that is derived from the exposure may be strong and the resulting estimate difficult to
interpret. Why were quartiles chosen? Using quintiles may have provided more insight on the nature of the
relation. Please comment on the average follow-up time and how this affects the interpretation of results.
+++We have added an appendix and a figure providing a detailed explanation of the mediation analysis
according to the method proposed by Lange et al.16 (Appendix 3).
As requested, we performed additional mediation analyses considering the different types of fatty acids:
saturated, mono-unsaturated and poly-unsaturated. None of these factors showed significant indirect effects in
the mediation analysis (all p>0.8). We have added this information in the methods page 10 and in the results
page 17.
The concepts of ultra-processed food and Western dietary pattern are definitely different and the correlation
between the two variables was very limited (Pearson correlation coefficient = 0.06). This information has been
added in the manuscript page 17. Indeed, the Western dietary pattern was derived by principal component
analysis on 20 major food groups (as now detailed in Appendix 2) while the classification of ultra-processed
food was performed at the food item level (for each of the 3300 item of the NutriNet-Santé nomenclature). If
an individual consumes a lot of butter, red meat, etc., he will score high for the Western pattern, but he will
not necessarily have a high proportion of ultra-processed foods in his diet (since staple butter or unprocessed
red meat are not considered as ultra-processed foods).
As explained in our response to the Statistical Reviewer, point 4:
The exact % of ultra-processed food consumption was presented and corresponds to the HR for a 10-point
increment in the proportion of ultra-processed foods in the diet. In addition to this continuous coding, we
used quartiles (to categorize the ultra-processed food variable and show the trends of the associations)
because it represented the best compromise between a sufficient number of categories and a sufficient
number of cases by categories (even in less represented cancer locations). However, main results were similar

when quintiles were used instead of quartiles (detailed results are presented in our response above). We have
added the results of this sensitivity analysis in the manuscript, page 17.
The length of follow-up was relatively limited in time, since the cohort was launched in 2009. Thus, it allowed
us to study mostly mid-term associations between ultra-processed food consumption and cancer risk. As it is
usually the case in nutritional epidemiology, the assumption is made that the measured exposure at baseline
(especially since we averaged a two-year period of exposure) actually reflects more generally the usual eating
habits of the individual during adulthood, including several years prior to his/her entry into the cohort.
However, since some carcinogenic processes may take several decades, it will be important in the future to reassess the associations between ultra-processed food and cancer risk in the cohort, in order to investigate
longer-term effects. This will be one of the perspectives of the present work for the upcoming 5-10 years. We
have added some discussion about this point page 21, as requested.
Minor points
1.
Abstract. Please consider the use terms that may not be understandable to a general reader (ie.
food contact materials). Include the median age of the population and specify that models
were adjusted for risk factors.
+++These three modifications have been made in the abstract, page 3.
2.

Page 6 line 29 delete the s in “details”.

+++This typo has been corrected page 6.
3.

Page 7 line16 check “periodfor”

+++This typo has been corrected page 7.
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main results; one or more references for the statistical package(s) used to analyse the data, eg RevMan for a
systematic review. There is no need to provide a formal reference for a very widely used package that will be

very familiar to general readers eg STATA, but please say in the text which version you used. For articles that
include explicit statements of the quality of evidence and strength of recommendations, we prefer reporting
using the GRADE system.
f.
Discussion: To minimise the risk of careful explanation giving way to polemic, please write the
discussion section of your paper in a structured way. Please follow this structure: i) statement of principal
findings of the study; ii) strengths and weaknesses of the study; iii) strengths and weaknesses in relation to
other studies, discussing important differences in results; iv) what your study adds (whenever possible please
discuss your study in the light of relevant systematic reviews and meta-analyses); v) meaning of the study,
including possible explanations and implications for clinicians and policymakers and other researchers; vi) how
your study could promote better decisions; vi) unanswered questions and future research
g.
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