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VERSION 1 - REVIEW 

REVIEWER Xiaohui Xu 
Department of Epidemiology & Biostatistics  
School of Public Health | Texas A&M Health Science Center  
USA 

REVIEW RETURNED 03-Jun-2016 

 

GENERAL COMMENTS This study investigated the effects of exposure to atmospheric fine 
particulate matter (PM2.5) on breast cancer mortality using the 
2003-2009 population-based cancer registry in the Varese Province. 
A total of 2,021 female breast cancer cases diagnosed at age 50-69 
years old were selected for this analysis. Individual PM2.5 exposure 
was estimated at residential address using satellite data. This study 
found that exposure to PM2.5 was significantly associated with 
increased risk of breast cancer mortality. Overall, this study is very 
interesting and all statistical methods are appropriate. A few 
comments are listed below.  
1. In the background or method, a brief introduction of study location 
including but not limited geographic location, population, sources of 
air pollution and of PM2.5 may be necessary. It is useful to add a 
map of study location.  
2. The window of exposure to PM2.5 for each case is unclear. If the 
authors estimated the PM2.5 level from the date of diagnosis to the 
date of death or the end of the study for each subject, please clarify 
it in the method. Otherwise, please specify the periods of time, which 
are used to estimate individual PM2.5 exposure.  
3. For the ground-levels of PM2.5 estimates from the GEOS-Chem 
Chmical transport model, the temporal resolution of this data is 
unclear. Is the daily, monthly or yearly PM2.5 data for each grid 
available for this analysis? Please clarify it.  
4. Important questions concerning the development of other 
diseases commonly associated with aging and coexisting with breast 
cancer may play a role in breast cancer patient mortality. These 
factors may act as confounders in this analysis. Lack of information 
of comorbidity is one of limitations, which should be included in the 
discussion.  
5. The outcome ascertainment relied on the method by linking 
cancer registry with mortality data. The potential of misclassification 
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of outcome measurement may come from false matching or lack of 
data. This limitation may need to be discussed. 

 

REVIEWER P. Fantke 
DTU, Denmark 

REVIEW RETURNED 14-Aug-2016 

 

GENERAL COMMENTS The manuscript "Atmospheric fine particulate matter and breast 
cancer mortality: A population-based cohort study" describes a 
cohort study to investigate the relationship between PM2.5 ambient 
air concentration and breast cancer mortality in a province in 
Northern Italy. The manuscript structure is appropriate and the 
subject is within the journal's scope. However, there are gaps in the 
methods, results and discussion sections that need to be closed to 
provide a complete and transparent picture of the conducted study 
and its results. Therefore I recommend major revisions with main 
focus on providing additional information on the methods and 
corresponding results and discussion including a discussion of study 
limitations.  
 
Detailed comments:  
line 72: Replace "may be natural or anthropogenic" by "may be 
emitted or formed from natural or anthropogenic sources" to be 
more specific.  
line 75: Reference (2) is only a single specific study on a particular 
location and therefore a problematic reference for a general 
statement. The authors should either cite a recent summary paper 
that lists a broad range of PM2.5 health effect reviews, e.g. 
http://dx.doi.org/10.1007/s11367-014-0822-2, or list several broader 
reviews or meta-reviews covering several health effects identified in 
multiple studies.  
line 83-88: If increase in BC is given separately for developed and 
developing countries, it would be logic to also report the ambient 
PM2.5 concentration change separately for developed and 
developing countries to anticipate any relationship between these 
parameters, especially since an overall increase in PM2.5 
concentration is not able to indicate any heterogeneity in changing 
PM2.5 concentrations (in some countries, PM2.5 concentrations 
even decreased over time) relative to an increase of BC in both 
developed and developing countries. Please add.  
line 109 ff.: The statement "further investigate the association of 
atmospheric PM with breast cancer mortality" seems to be the main 
goal of this study. Please elaborate further on specific aims or 
objectives to guide the reader through the rest of your manuscript.  
line 115-122: This paragraph describes what the authors did and 
therefore belongs to the methods section.  
line 130 ff.: Please elaborate further if all of the 2021 retrieved BC 
cases were used in the final analysis or whether (and how much) 
data points were excluded and for which reasons. This gives a better 
impression of the data set used.  
methods section: Different statistical methods and regression 
models are described, but an equation describing at least the 
general model(s) used to derive the persented results would help the 
reader to understand the data and methods of this study much 
better. Please add.  
results section: The presentation of the statistics and the model 
performance is completely missing and should be added to the 
results. Furthermore, the final model should be presented where an 
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association over the investigated PM2.5 exposure and the BC case 
rate is presented and discussed. Please add.  
line 244: The statement "after correcting for a range of factors 
considered" cannot be followed as it is not shown how the different 
factors were corrected for and how much influence each factor on 
the results had. This should be added to the methods and results 
sections.  
line 270: "Our study has several strengths" Well, what about the 
study's limitations? The authors also need to include a full section to 
discuss limitations and assumptions and the influence of 
assumptions on results (e.g. assuming that all women stayed within 
their 10x10 km2 cell.  
line 313: "further explore this association" It should be explained 
what the focus of further studies should be instead of just repeating 
such an exercise. Please add.  
conclusions section: Please add some policy implications to your 
conclusions to foster further study.  

 

VERSION 1 – AUTHOR RESPONSE 

Replies to reviewer 1: 

1. “In the background or method, a brief introduction of study location including but not limited 

geographic location, population, sources of air pollution and of PM2.5 may be necessary. It is useful to 

add a map of study location.“ 

Reply: We have inserted a new section Study area at the beginning of the Materials and Methods. 

This contains the information requested and also gathers together other information about the study 

area. We also include a map (new Fig 1), referred to in this new section. 

 

2: “The window of exposure to PM2.5 for each case is unclear. If the authors estimated the PM2.5 level 

from the date of diagnosis to the date of death or the end of the study for each subject, please clarify 

it in the method. Otherwise, please specify the periods of time, which are used to estimate individual 

PM2.5 exposure.” 

We stated in the original text that “A three-year running median of PM2.5 concentrations was used...” 

We accept that this is not sufficiently clear and apologize for the lack of clarity. We now state 

(Estimation of PM2.5): “The actual PM2.5 value used as exposure proxy was the median of ground-

level  mean annual PM2.5 concentrations over the three years around the diagnosis date. Thus if a 

woman was diagnosed in 2006, the PM2.5 concentration used was the median of annual 

concentrations for the years 2005, 2006 and 2007”. 
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3: ”For the ground-levels of PM2.5 estimates from the GEOS-Chem Chmical transport model, the 

temporal resolution of this data is unclear. Is the daily, monthly or yearly PM2.5 data for each grid 

available for this analysis? Please clarify it.” 

Reply: The basic data were gathered on a daily basis. We apologize for not making this clear in our 

original version. We now state “[The] approach combined daily total column aerosol optical depth data 

[....] with coincident vertical aerosol profile and scattering properties [....]” (end of P 7, beginning of p 

8) 

 

4:  “Important questions concerning the development of other diseases commonly associated with 

aging and coexisting with breast cancer may play a role in breast cancer patient mortality. These 

factors may act as confounders in this analysis. Lack of information of comorbidity is one of 

limitations, which should be included in the discussion.” 

Reply: We acknowledge the lack of information on comorbidities in the Discussion, and now also in 

Strengths and Limitations of the Study. 

 

5: “The outcome ascertainment relied on the method by linking cancer registry with mortality data. 

The potential of misclassification of outcome measurement may come from false matching or lack of 

data. This limitation may need to be discussed.” 

Reply: We believe that misclassification due to errors in linking cancer registry data with mortality data 

is practically non-existent. The cancer registry gathers mortality data from official mortality files and 

uses specially-designed software (Epilink) to link the mortality files with cancer incidence files. Epilink 

automatically flags problematic cases for manual checking (and linking) to further reduce linking 

errors.     

Epilink has been tested and the test findings published. The software achieved linkage with 98.8% 

specificity and 96.5% sensitivity [reference given in main text]. Furthermore each cancer case notified 

as deceased is checked against the (electronic) Region of Lombardy Social Security List which has 

records of all those who receive health services in the Region (practically the entire population). 

Similarly, Social Security List cases notified as deceased are checked against registry cases. The 

Social Security List contains a dead/alive field which is frequently updated from several sources (but 

not usually mortality files) and serves as an independent check on the vital status of cancer cases. 
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We have now inserted a shortened version of this explanation in the new section Mortality 

ascertainment (Materials And Methods). 

 

 

 

 

Replies to reviewer 2 

Line 72: “Replace "may be natural or anthropogenic" by "may be emitted or formed from natural or 

anthropogenic sources" to be more specific.” 

Reply: We have changed this as suggested. 

 

Line 75: “Reference (2) is only a single specific study on a particular location and therefore a 

problematic reference for a general statement. The authors should either cite a recent summary paper 

that lists a broad range of PM2.5 health effect reviews, e.g. http://dx.doi.org/10.1007/s11367-014-

0822-2, or list several broader reviews or meta-reviews covering several health effects identified in 

multiple studies.” 

Reply: We appreciate this point. In addition to the original reference we have now added the 

reference suggested (Fantke P et al., 2015). 

 

Line 83-88: “If increase in BC is given separately for developed and developing countries, it would be 

logic[al] to also report the ambient PM2.5 concentration change separately for developed and 

developing countries to anticipate any relationship between these parameters, especially since an 

overall increase in PM2.5 concentration is not able to indicate any heterogeneity in changing PM2.5 

concentrations (in some countries, PM2.5 concentrations even decreased over time) relative to an 

increase of BC in both developed and developing countries. Please add.” 

Reply: We accept this point. Before the incidence data for developed and developing we have 

changed the text as follows: “Notwithstanding the known toxicity of PM2.5, global population-weighted 

concentrations increased by 0.55 μg/m3/year (2.1%/year) from 1998 through 2012, largely driven by 

increases in developing countries such as China and India.
6
”  
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Line 109: “line 109 ff.: The statement "further investigate the association of atmospheric PM with 

breast cancer mortality" seems to be the main goal of this study. Please elaborate further Varese 

Province, to guide the reader through the rest of your manuscript.” 

Reply: Yes. “Further” investigation of the association of atmospheric PM with breast cancer mortality 

is the main aim of the present study. “Further” because limited previous data (reviewed immediately 

before) suggests a link between atmospheric PM and breast cancer death. We have added further 

introductory remarks to this closing section of the Introduction to indicate where the study is going.  

 

Line 115-122: “This paragraph describes what the authors did and therefore belongs to the methods 

section.” 

Reply: We agree that the paragraph is inappropriate at the end of the Introduction. It has been moved 

to Materials and Methods. 

 

Line 130: “Please elaborate further if all of the 2021 retrieved BC cases were used in the final analysis 

or whether (and how much) data points were excluded and for which reasons. This gives a better 

impression of the data set used.” 

Reply: We used all 2021 retrieved cases in the analysis. We now state this in Breast cancer cases 

(Materials and Methods). We used all these cases even though some had unknown disease stage 

or unknown grade. In Statistical methods we now clarify that “Cases with missing data (missing 

stage or grade) were assigned to “not specified” categories in the analyses. 

 

Methods section: “Different statistical methods and regression models are described, but an equation 

describing at least the general model(s) used to derive the presented  results would help the reader to 

understand the data and methods of this study much better. Please add.” 

Reply: We have considerably enlarged the Statistical methods to respond to this point: in particular 

we now present the equation of general Cox model, and also the specific model used to analyze our 

data. 

 

Results section: “The presentation of the statistics and the model performance is completely missing 

and should be added  to the results. Furthermore, the final model should be presented where an 
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association over the investigated PM2.5 exposure and the BC case rate is presented and discussed. 

Please add.” 

Reply. We fully describe the “statistics” in the Statistical methods, which has been greatly expanded in 

response to this reviewer’s previous point. Our hypothesis was that PM2.5 influences breast cancer 

mortality, which we tested by the analyses presented. In doing this we followed the indications of 

Harrel “Regression Modeling Strategy”, chapter 4, specifically the section “Developing Models for 

Hypothesis Testing”. We have added this book as a new reference.  

We do not believe it appropriate to assess “model performance” (e.g. try to identify the best predictors 

of mortality), because we were only testing the etiological hypothesis that PM influences mortality. 

Table 2 presents the results of the multivariable model in terms of HRs of death for quartiles of 

atmospheric PM. This model is adjusted for the covariates described in the Statistical methods (stage, 

grade, participation in screening, age) since they are known to effect outcome, and hence were 

included in the model as covariates. 

To test the model, we initially used the likelihood ratio test: we now present (Results) the p value for 

this test, which allows us to reject the null hypothesis that PM has no influence on mortality. The 

results of the test to assess whether the proportional hazards assumption of the Cox model were 

presented in the original Results (now slightly expanded).  

 

Line 244: The statement "after correcting for a range of factors considered..." cannot be followed as it 

is not shown how the different factors were corrected for and how much influence each factor on the 

results had. This  should be added to the methods and results sections. 

Reply: The statement referred to is part of the opening sentence of the Discussion. It is a 

summarizing statement and, we believe, fully justified because in Statistical methods we document 

the “range of factors” that we considered as influences on breast cancer mortality and were included 

in the multivariable model. We state: “The multivariate model was stratified (separate baseline hazard 

functions for each variable category within the Cox model) by age, grade, stage, diagnosis period and 

participation in screening...” We have now added “..to control for possible confounding effect of these 

variables on mortality.” In the Results section we present the results of the multivariable model (also 

shown in Table 2) and explicitly state that this model controlled for confounding factors. The model 

found that “risks of breast cancer death were numerically greater and significant for all (PM) exposure 
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quartiles above the lowest.” We have therefore not changed the Results in response to this point. We 

add “....to control for possible confounding effect of these variables on mortality” to the sentence in 

Statistical methods. 

 

Line 270 [Discussion] "Our study has several strengths" Well, what about the study's limitations? The 

authors also need to include a full section to discuss limitations and assumptions and the influence of 

assumptions on results (e.g. assuming that all women stayed within their 10x10 km2 cell.” 

Reply: We listed an important limitation of the study in “Strengths and Limitations of the study”(after 

the Abstract). Specifically we stated: “A limitation is that exposure was assessed for the 10x10 km 

square containing the woman’s residence at diagnosis: this is an imperfect assessment of exposure 

since time spent outside this square is unknown.  

We also mention this limitation in the Discussion: at the end of the paragraph beginning "Our study 

has several strengths", we state: “Of course some women may have spent a considerable fraction of 

their time outside this area, perhaps at work, and this is a study weakness.”  

We also stated (line 288 of the originally reviewed paper) that we did not consider lifestyle factors 

such as diet and alcohol consumption that may influence breast cancer mortality. This is retained in 

the revised paper as a limitation, and we additionally mention the limitation that we did not control for 

comorbidities. We have now added lack of information on comorbidities and lifestyle as a study 

limitation to the section Strengths and Limitations of the study (after Abstract). 

 

Line 313: "further explore this association. It should be explained what the focus of further studies 

should be instead of just repeating such an exercise. Please add.” 

“conclusions section: Please add some policy implications to your conclusions to foster further study.” 

Reply: The reviewer is referring to the Conclusions section of our paper. This section is, by 

convention, very short and contains the “take home message” of the paper. We do no believe it would 

be appropriate to lengthen and complicate the take home message. In acknowledging the lack of 

consideration of comorbidities and lifestyle factors as potential influences on breast cancer morbidities 

we are, by implication, suggesting the direction of further studies. We do not wish to be more explicit 

by specifying what further ongoing research we are conducting. By reminding readers of “the urgent 

need to lower atmospheric PM levels worldwide” (new closing sentence) we believe we are 
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suggesting “policy implications.” We do not feel it would be appropriate to go into greater detail:  that 

would be beyond the scope of the present paper.  

 

VERSION 2 – REVIEW 

REVIEWER Xiaohui Xu 
Texas A&M University, USA 

REVIEW RETURNED 21-Sep-2016 

 

GENERAL COMMENTS The authors have adequately addressed my concerns. I have no 
further comments. 

 

REVIEWER Peter Fantke 
Technical University of Denmark, Denmark 

REVIEW RETURNED 24-Sep-2016 

 

GENERAL COMMENTS The authors have sufficiently addressed my comments in the revised 
version of the manuscript, which I consider ready for publication 
now.  
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