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General comments 

(author response 

in bold) 

Thank you for the opportunity to review this manuscript entitled 

“Cancer Incidence Attributable to Insufficient Fruit and Vegetable 

Consumption in Alberta, Canada”. Overall, the draft manuscript was 

very well written and clearly presented. The authors must be 

commended for tackling this difficult issue and the creative use of 

survey data and registry data. The challenge in these kinds of 

studies relates to potential measurement error given that the 

exposure (fruit and vegetable consumption) is based on recall of 

study participants of a cross-sectional data.  

 

Specific comments:  

1. Page 3, line 8: Is this a typo? “Insufficient fruit and vegetable 

consumption …… ‘probable DEcreased risk’? Should it say INcreased 

risk?  

Response: We have revised the text of the background section of the 

abstract here to clarify that it is sufficient fruit and vegetable 

consumption that has been associated with a decreased risk of the 

cancers listed.  

 

2. Page 4 Methods Section indicated that “Fruit and vegetable 

consumption in Alberta was estimated from data from the Canadian 

Community Health Survey” Do you mean that the study was restricted 

to sampling portion for Alberta only? Or it was based on all 

Canadians used as a proxy for Albertans? If the former, why? What 

are possible sources of error/implications?  

Response: The first option provided by the reviewer (study 

restricted to the sampling portion for Alberta only) is the method 

that we used to obtain fruit and vegetable consumption information 

for Alberta. We have added text to the beginning of the final 

paragraph on p. 4 to clarify this issue. We chose to restrict our 

fruit and vegetable consumption data to the Canadian Community 

Health Survey sampling portion for Alberta in order to provide what 

we considered to be the most representative estimate of fruit and 

vegetable consumption for Albertans. To the extent that dietary 

patterns might vary across Canada, we were concerned that if 

Canadians in other provinces consume fruits and vegetables either 

more or less than Albertans that the use of national data from all 

provinces could potentially either under or overestimate the 

prevalence of insufficient fruit and vegetable consumption in 

Alberta. The primary limitation of this choice is an increase in the 

error associated with Alberta-specific prevalence estimates, which 

may have influenced the relatively wide confidence intervals we 

observed around our population attributable risk estimates in Table 

4. We discuss the implications of the width of these confidence 

intervals and the influence of lack of precision on our estimates in 

the limitations section on p. 9. In our opinion, the use of Alberta-

specific data in our population attributable risk estimates was of 

greater importance than the potential increases in precision we 

might achieve by using Canada-wide data as a proxy for the province 

of Alberta.  

 

3. What is the psychometric property of the fruit/veg questionnaire? 

It was based on the FFQ but has been drastically modified over the 

years.  

Response: In response to comment #6 from the Editorial Board we have 

added Supplementary Table 1 which lists the specific questions used 

to assess fruit and vegetable consumption in the CCHS. As we 

describe in the methods at the top of p. 5, the questionnaire asks 

participants to quantify the number of “times” per day that they 

consume each queried type of fruit and vegetables. For our analyses 

we have approximated each “time” as a serving and we discuss the 

limitations of this approach in our comparison of our Alberta 

results to those from the United Kingdom on p. 8. Specifically, we 

note that if a “time” represents less than one serving of 

consumption, our estimates of the prevalence of insufficient fruit 

and vegetable consumption would be underestimated and as such, the 

estimates of population attributable risk would be similarly 

underestimated.  



 

4. Implicit in this the analysis is that diet does not change 

between the date of data collection from the CCHS and 2012 which is 

not correct.  

Response: We respectfully disagree with the reviewer that the idea 

that diet does not change between the date of data collection from 

the CCHS and 2012 is implied by our strategy of analysis. 

Specifically, as we describe in the second full paragraph on p. 4 in 

the methods section, our analytic strategy is based on a theoretical 

latency period between time of exposure and time of cancer 

diagnosis, which is the rationale for the use of historical CCHS 

data to estimate the proportion of cancer diagnosed in 2012 that is 

attributable to past insufficient fruit and vegetable consumption. 

In our opinion, cancers diagnosed in 2012 are conceptually the 

result of past rather than current dietary exposures and as such, if 

we wish to estimate the proportion of cancer in 2012 in Alberta that 

could be attributable to insufficient fruit and vegetable 

consumption, we must estimate the prevalence of fruit and vegetable 

consumption at an appropriate time in the past rather than in 2012. 

To incorporate this idea we included the concept of latency periods 

in our analysis and as we describe on p. 4 we attempted to identify 

an appropriate latency period based on the follow-up times observed 

in published cohort studies for each cancer-type that we considered. 

The midpoint of the identified latency periods for each cancer type 

that were used in this analysis are shown in Table 1. As such, while 

we agree that dietary patterns may have changed between the date of 

data collection from the CCHS and 2012, under the theoretical model 

where past exposures are responsible for current cancer diagnoses, 

we do not believe these potential changes are directly relevant to 

the analyses presented in our manuscript. The model we chose of 

using past prevalence data in the estimation of population 

attributable risks is also consistent with the approach used by 

Parkin & Boyd in the estimation of population attributable cancer 

risks related to fruit and vegetable consumption in the United 

Kingdom in 2010 (1).  

 

5. Population attributable risks: This statistic assumes the impact 

of a causal factor. Given that the World Cancer Research Fund 

classified fruits and vegetable only as ‘probable decrease risk’ and 

not a causal factor, is the PAR valid? This was not clear until the 

limitation section. As such, the results should be presented as 

‘estimated’ PAR and not definitive percentages.  

Response: We agree with the reviewer that this is an important 

consideration and have revised the text of the results section to 

ensure that our results are presented as estimates of population 

attributable risks.  

 

a. Furthermore, the risk reductions shown in Table 1 did not provide 

the confidence intervals. It was not clear whether the CI were 

incorporated into the PAR.  

Response: Confidence intervals for population attributable risks 

were estimated by Monte Carlo methods as described in the final 

paragraph of the methods section on p. 6. The confidence intervals 

associated with prevalence and risk estimates were not presented in 

Table 1 for ease of reading of this table.  

 

b. Furthermore, fruit & vegetable measure was only a 

proxy/ecological measure of consumption; it wasn’t an individual 

level measure. Therefore, this adds another level of uncertainty to

the PAR.  

 

Response: In population attributable risk estimations population-

level data from population surveys is generally used to estimate 

prevalence rather than individual data. As such, we believe that the 

primary concern would be whether the Canadian Community Health 

Survey data accurately represents dietary patterns in Alberta. We 

believe that CCHS data is the most representative existing measure 

of dietary patterns in Alberta and thus represents the best 

available measure of fruit and vegetable consumption in the 

province. Other previous efforts to estimate population attributable 

cancer risks associated with fruit and vegetable consumption in both 

the United Kingdom (1) and Australia (3) have also used population 

surveys to estimate population fruit and vegetable consumption 

levels and thus our approach is consistent with theirs.  

 

6. Latency period: The authors should explain what latency mean in 

this context. For example, if an agent ‘causes’ a cancer (e.g., 

smoking, radon), we know there is a latent period between induction 



and diagnosis (e.g., 10-15 for lung cancer). In this study, fruit & 

vegetable provides a protective effect, therefore how would the 

latent period be interpreted?  

Response: The reviewer raises an interesting point with respect to 

the impact of latency periods for protective exposures. In our 

analysis here, we have conceptualized the exposure of fruit and 

vegetable consumption from the perspective the exposure associated 

with increased risk, that is insufficient fruit and vegetable 

consumption rather than from the protective lens associated with 

higher levels of consumption. In our opinion, it is more 

straightforward to interpret population attributable risks for 

exposures associated with increased risk and thus have chosen to 

frame our analysis through this perspective. As we describe in the 

methods section on p. 4, we have endeavored to capture the measured 

latency period, that is the time between exposure measurement and 

cancer diagnosis under the theoretical model that cancers are the 

result of past exposures. As such, we would conceptualize this 

latency period as the time between the measured prevalence of 

insufficient fruit and vegetable consumption in Alberta and the 

subsequent diagnosis of cancers that could theoretically be 

attributed to patterns of insufficient fruit and vegetable 

consumption among Albertans. We have added text to the paragraph on 

latency on p. 4 of the methods section to clarify this 

interpretation.  

 

Overall, this is an interesting study however; the authors provide 

relevant caveats with the study results.  

Reviewer 2 Dr. Hsing-yi Chang 

Institution National Health Research Institutes, Center for Health Policy 

Research and Development, Taiwan 

General comments 

(author response 

in bold) 

This was an important topic to provide information on the 

contribution of insufficient fruit and vegetable intakes to cancer. 

There was a few confusing points.  

 

1. The title and abstract indicated in 2012. But table 2 and 

supplementary table 2 showed CCHS data up to 2007/2008 only. There 

was a decline trend of proportion of individuals did not meet the 

cancer prevention guideline of 5 servings of fruit and vegetables 

per day. Were there any updated CCHS data?  

Response: While there are more recent CCHS data available, we 

purposefully selected CCHS data from 2003, 2004, 2005 and 2007/2008 

to address the issues related to latency periods that we discuss in 

the methods section on p. 4 and in response to comments #4 and #6 

from Reviewer 1.  

 

2. There was a ‘deficit from … g/day’ in Table 3. How should that be 

interpreted? For example, men aged 20-34 consumed 0 serving per day 

had 209.6 (?) ‘deficit from 188 g/day’.  

Response: We thank the reviewer for this comment, the discrepancies 

here were typographic errors. We have revised Table 3 to correct 

these and the deficits are now consistent with the cutoff values.  

 

3. A minor point, tables were not assigned the same order as they 

appeared in the text, e.g. Table 3 appeared in the text first.  

Response: We apologize to the reviewer for any confusion this may 

have caused, however, in our copy of the submitted version of the 

manuscript the tables are listed in the manuscript in the order in 

which they appear at the end of the text. We have verified that this 

is the case in our re-submitted version of the manuscript.  

 

4. STROBE was missing.  

Response: We have included a completed STROBE form with our revised 

manuscript.  
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