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VERSION 1 - REVIEW 
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Federal Institute for Occupational Safety and Health,  
Berlin, Germany  
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Competing interests: None 

REVIEW RETURNED 03/03/2012 
 

THE STUDY Reference no. 27 should be completed. 
GENERAL COMMENTS The 5-year relative survival rates for cancer of the prostate rised in 

the last decades up to 80%. Therefore, health service may have 
influenced your results. It would be better if you could analyse you 
data including all causes of death, i.e. prostate cancer not only as 
the underlying cause.   

 

REVIEWER Jennifer Girschik  
PhD Candidate  
Western Australian Institute for Medical Research & the School of 
Population Health  
The University of Western Australia.  
Perth, Australia  

REVIEW RETURNED 05/03/2012 
 

THE STUDY This paper is an investigation of prostate cancer mortality in a cohort 
of underground uranium miners. Overall the scope of work is 
important and original in trying to quantify the contribution of 
potential risk factors to prostate cancer mortality.  
 
However, the paper could benefit from more clearly defining its aims 
and scope of work.  
 
From the introduction, the paper aims to explore the role of working 
underground and physical activity on mortality risk. The paper also 
includes paragraphs on exposure to gamma radiation in the 
introduction, methods, results and discussion, however it is not 
mentioned as an aim. It was unclear to me whether gamma dose 
was being considered as a confounder or as a potential exposure 
under investigation.  
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The paper could benefit from having the aims more tightly defined.  
 
 
Important details of the cohort were not described in the paper. 
Although the authors referenced other papers where these details 
could be found - I was only able to access one of these other papers 
which did not describe the same years of follow-up as the current 
paper. It would be helpful to have what the vital status of cohort 
members was and how this was determined as well as a description 
of any loss to follow-up.  
 
I am not overly familar with the Poisson regression EER analysis 
used in this paper - although I understand it is a commonly used 
method in radiation research. A brief non-statistical overview of the 
rationale for using this analysis, and its possible interpretations for 
this study would be helpful for readers not familar with its use.  
 
The methods describe the calculation of an SMR for a comparison of 
internal (miner cohort) rates but a justification for an internal 
comparison is not given. In addition, the populations and methods 
for this internal comparison are not clearly described. As such, I 
found some of the results difficult to interpret.  

RESULTS & CONCLUSIONS  Results are presented for mortality associated with gamma organ 
dose which is not identified as an aim of the study in the 
introduction.  
 
The presentation of the results could be enhanced by converting the 
beta coefficents into more meaningful (exponentiated) terms and by 
reporting results to a consistent number of decimal places. In 
addition, a discussion of the clinical significance of the results would 
be an important addition, for example the number of deaths 
prevented per year worked underground.  
 
Finally, there are statistical results presented in the discussion 
section that are not included in the results section, including a p-
value for a refined gamma dose analysis and also SMRS for solid 
cancers and arsenic exposure.  

GENERAL COMMENTS In the data tabulations section - the methods state that calendar year 
was included in 58 categories, I wonder whether this was correct 
when the cohort described for analysis was from 1970 to 2003. Also 
in the data tabulations section the categorisation of number of days 
worked underground and the number days worked at high and low 
PA is decribed as being accumulated over calendar year, would this 
be better described as being accumulated over years of 
employment?  

 

REVIEWER Estelle RAGE.  
Pharm D - Epidemiologist, PhD.  
Institute for Radiological Protection and Nuclear Safety (IRSN).  
FRANCE  
 
I declare to have no competing interest. 

REVIEW RETURNED 07/03/2012 
 

THE STUDY The paper needs more description of the cohort followed-up on a 
period shorter than the period usually studied. There are more 
comments in the attached file. 

REPORTING & ETHICS - The article is reported in line with the reporting STROBE statement 
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described in the downlowded supplementary file, but I don't totally 
agree with two items:  
Item n°5 and 6 where all information on the setting and participants 
need more details.  
Item n°20 where the multiplicity of analyses and results from similar 
studies are not given in the Conclusion section.  
 
- The Wismut cohort likely follows the recommendations of a 
commission for individual data protection, but no information is given 
about it. 

GENERAL COMMENTS The aim of the paper under review is to assess the risk of prostate 
cancer mortality among the German uranium miners (1970-2003) by 
investigating associations particularly with occupational gamma 
prostate doses and time spent underground. This work is based on a 
quality cohort, which has already been the subject of numerous 
publications and which allows to study appropriately the issue due to 
its very large size and its good quality of occupational data. Results 
are in line with other publications. The analyses are  well  conducted  
based  on  methodology  using  different  models  (external/internal  
regressions)  and limitations are well discussed. Nevertheless, some 
issues need clarifications or modifications.  
  
INTRODUCTION   
  
Page 3  
- In the background section, the authors listed rightly known risk 
factors for prostate cancer, as well as those mentioned to be at risk 
or protective. Despite a not really clear role of smoking on prostate 
cancer, there are some results suggesting a positive association 
between smoking and the risk of prostate cancer (e.g. Hickey et al.  
Epidemiologic reviews, 2001; Huncharek et al.  American Journal of 
Public Health, 2010 or Rohrmann at al. Urology, 2007). This should 
be better put forward in this section and this should be also dealt in 
the discussion section.  
- The high physical activity is mentioned here as a possible 
“protective” effect on the risk of prostate cancer. However the 
authors dealt with the non-consistent results observed in different 
studies in the discussion section. This point needs modification here.  
  
Page 4  
- The information indicated at the end of the 1st paragraph (the two 
last sentences) and information in the second paragraph shall be in 
the methods section.    
- Regarding the prostate dose, it deserves more explanation (in the 
methods section) on the calculation of the gamma effective dose 
and prostate dose. The authors indicated that “the non-respiratory 
track organs  is  dominated  by  external  gamma  radiation”.  This  is  
true,  nevertheless  knowing  an  order  of magnitude of the gamma, 
radon and LLR contribution to the dose would be useful.   
- The authors described the different hazards present in the mining 
atmosphere and already studied in previous papers on the Wismut 
cohort. Nevertheless - unless I am wrong - the reference [34] does 
not describe the diesel  exposure. This  point  needs  correction. Is  
diesel  exhaust exposure  available in  the Wismut cohort? The 
period of mechanization could it be defined and considered?  
Regarding diesel exposure, the literature on the relationship 
between diesel exhaust and prostate cancer is  sparse,  
nevertheless  some  studies  suggest  an  association  (e.g.  Seidler  
et  al,  Scand  J  Work  Environ Health 1998; Järvholm et al. Occup 
Environ Med, 2003). This risk factor could be also mentioned in the 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2012-001002 on 8 June 2012. D

ow
nloaded from

 

http://bmjopen.bmj.com/


section on risk factors, and discussed.  
  
  
MATERIEL AND METHODS  
  
Page 5  
- The description of the cohort needs more details.   
The  whole  cohort  includes  58,987  miners,  but  for  this  paper,  
the  follow-up  begins  from  1970.  What happens  to  the  miners 
exited  before  1970?  How  many  miners were  followed-up during  
the 1970-2003 period? Which are precisely the inclusion criteria for 
this sub-cohort? A table with descriptive information for this sub-
cohort (number of miners and person-years, date of follow-up, date 
for entry and exit in the cohort, …) appears to be useful.  
Regarding covariates (gamma prostate dose, number of days spent 
underground, number of years at high physical activity, …), are they 
cumulated since the beginning of the cohort (from 1946) ?  
- ICD codes: Why the ICD 8 code number in 1979 is different from 
the ICD 8 code number for the 1970-1978 period?  
  
  
  2/3  07/03/2012  
Page 6  
- The authors did not use the variable “Years at medium Physical 
Activity”: Is it useful to keep it?  
-  Why  the  authors  chose  the  time  since  last  underground  shift  
rather  than  the  time  since  the  first underground shift?  
  
Page 7  
- Equation 2: is it really relevant to fix a value of 1 for the beta 1 in 
the equation 2?    
- Confidence intervals were Wald type (as described in Table 2). It 
shall be added in the method section.  
Why were likelihood based bounds not applied instead of Wald 
bounds?  
  
Page 8  
- 1st paragraph, 1st line: “the preferred model was tested for non-
linearity”: This should be developed.    
- Why no lag time was applied for gamma prostate dose to take into 
account the minimum latent period between exposure (dose) and 
effect?  
  
  
RESULTS  
  
Page 8  
- 1st paragraph, of the results:  
The authors observed 263 prostate cancer deaths between 1970-
2003 and no case between 1960-1969.  
In  the  discussion  section  (p.13),  264  prostate  cancer  deaths  
were  observed  in  the  whole  cohort.  The supplementary  case  
probably  occurred  before  1960.  But  in  any  case,  it  is  not  
relevant  to  make observation on prostate cancer deaths between 
1960-1969 (and before 1970) because the percentage of missing 
causes of death is high before 1970 and because the considered 
period of follow-up is 1970-2003.  
- Figure 1a: Why the origin of the x-axis begins at 1960 whereas the 
follow-up begins from 1970?  
- Figures 1a and 1b: it could be more informative to present the 
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cumulative number of cases only, but both for observed and 
expected cases in order to observe the evolution of the SMR 
according to time period and age.   
- Table 1:   
- “mean gamma prostate dose”: is it the cumulative doses? Is it 
weighted by person-years?  
- Furthermore, the total of person-years differs from 1 when 
calculated for the categories of number of days worked underground 
and the categories of number of years worked at high PA. Please 
check the rounded-up numbers.   
- The total of person-years could be indicated in the table as well as 
total mean gamma dose.  
   
Page 9  
-  Results  are  given  (on  page  8  and  9)  without  the 
corresponding  equation  presented  in  the  methods section. 
Please indicate each time which equation was used.  
- Titles of sub-sections are not totally clear. Finally, is it an external 
regression for the first sub-section and an internal regression for the 
second sub-section?  
- Table 2:   
- The reading of table 2 is a bit difficult. It needs some clarifications. 
Particularly, it appears useful to know exactly which type of equation 
and which kind of regression (internal or external) was used for each 
column  in  the  table.  Furthermore,  it  seems  that  the  last  olumn  
presented  results  coming  from multivariate model and the 
penultimate column presented results coming from univariate model; 
but this information is needed.    
- In the line of the comment in the method section on the Equation 2, 
is it relevant to keep results given in the first column since the 
external rate is fixed at 1? Results given in the second column are 
sufficiently informative.  
- Column 2: “relative to internal baseline”: this is not clear since 
results are based on external regression.   
  3/3  07/03/2012  
- Why the non significant p-values are not given? It is a loss of 
information for some borderline results. In the second column, it 
should be given both for beta 1 and beta 2.   
- The forward selection did not keep the gamma prostate dose in the 
multivariate model, whereas the coefficient for gamma dose was 
significant or borderline in univariate model. This point should be 
more underlined.  
- First paragraph: “protective ERR/Gy”: The protective term is not 
appropriate in the Results section because it already refer to an 
interpretation. I would say “negative ERR/Gy”   
  
  
DISCUSSION  
  
General comment: Numerous limitations have been well discussed 
and finally, strength of the study has  
been not really put forward.  
  
Page 10  
- 1st paragraph, line 11.  The authors shall use carefully the 
"protective" term for the gamma radiation effect.  The  authors  
suggest  that  gamma  radiations  could  be  a  proxy  of  the  
number  of  days  worked underground rightly, and that is why the 
use of the “negative” term seems to be more appropriate. This 
comment can be generalised for the whole paper.  
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-  1st  paragraph,  last  sentence:  Why  did  the  authors  not  
present  results  coming  from  their  proposed analysis in order to 
strengthen the hypothesis of the “proxy” variable?  
  
Page 11  
-  1st  paragraph:  The  observed  effects  are  negative  for  the  
number  of  days  worked  underground  and positive for the number 
of years worked at high physical activity. What about the correlation 
between the  number  of  days  worked  underground  and  the  
number  of  years  worked  at  high  physical  activity, knowing  that,  
for  example,  some  job  types  such  as  hewers  had  a  high  PA  
(and  particularly  before mechanization) and worked underground? 
Has the interaction been tested?  
- 2nd paragraph: The reader is expecting biological explanations. It 
is comprehensible to not describe in details all mechanisms, 
nevertheless some words on each assumed mechanism related to 
melatonin would be welcome, as the authors made it for physical 
activity in the next paragraph.  
The question of smoking habits is not dealt in the discussion section. 
As mentioned in previous comments, some words should be written.   
  
Page 12  
- 2nd paragraph: I guess that the “main mine radiation exposure” is 
radon. It should be indicated.  
  
Page 13  
- 2nd paragraph: Was the arsenic exposure tested as a single 
covariate in the univariate model? Additional results could be added 
in table 1 and table 3.  
  
  
DETAILS:  
- In several places, the authors wrote “age attained”.  I would say: 
attained age   
- Page 6, line 2 and in other places:  please write “gamma prostate 
dose” rather than “gamma organ dose”.  
- Page 7 : please replace “w” by “g” in the equation 2  
-  Page  12,  last  paragraph,  3rd  and  4th  line:  please  write  
“gamma  prostate  dose”  instead  of  “gamma prostate organ dose”.  
- page 15; ref n°8 : space between for Prostate  
- page 16; ref n°26 : please write the year “2010” instead of “2009”.  
- Figure 2: please move the label of the x-axis above the axis, 
otherwise it is less readable.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: Matthias Möhner, PhD  
Federal Institute for Occupational Safety and Health,  
Berlin, Germany  
Head, unit Statistical Methods in Epidemiology and Biometry  
 
Competing interests: None  
 
Reference no. 27 should be completed.  
REPLY: Done  
 
The 5-year relative survival rates for cancer of the prostate rised in the last decades up to 80%. 
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Therefore, health service may have influenced your results. It would be better if you could analyse 
you data including all causes of death, i.e. prostate cancer not only as the underlying cause.  
REPLY  
Thank you for taking time to consider these issues. The increase in prostate cancer survival rates 
over time i.e the secular trend, should not influence our resulting risk estimates. This is because the 
secular trend is already accounted for by the stratification of the baseline cancer rates in the risk 
models.  
Of course it is possible, in general, for subsidiary analyses to use underlying plus contributing causes 
of death. We have seen such analyses done for the health outcome cardio-vascular disease. The 
justification for this is that the underlying cause of death is often uncertain. We have thought a lot 
about the referee's suggestion that the mortality cases should be anyone who had prostate cancer 
noted on the death certificate at any position i.e. not just as main cause of death. However after 
discussing this with a few colleagues, we can see both the pros and cons, practical and otherwise 
connected with this suggestion.  
The pros are connected with accounting for, or at least trying to acertain the effect of, the 
misclassification of “underlying cause of death” on the death certificates, as mentioned above. 
However the cons stem from our concerns about not just applying "underlying cause of death" as we 
have already done for cancer mortality outcomes and as is always done in the “gold-standard” 
radiation epidemiology papers i.e. the papers on the Japanese A-bomb survivors papers for cancer 
mortality outcomes. These concerns are that there is generally some desire to not be counting the 
cancers that are metastatic as radiation-related or as explanatory-covariable related. Of course, 
prostate cancer is often present at death due to other causes, and at best one could not compare the 
"suggested referee's risk estimate" with any other studies that we are aware of, and vice versa others 
could not ordinarily use the "suggested referee's risk estimate" results for usual purposes of inter-
study comparison.  
 
A major technical reason why we can’t presently perform these analyses is, that only the underlying 
cause of death is entered into the computer and used in the analyses. The accompanying diseases 
noted on the certificates of death are not yet available in electronic form. However once this data 
becomes available we will certainly apply the referee's suggestion in future papers, particularly for 
subsidiary analyses in papers on Cardio-vascular risks.  
 
 
 
 
 
 
 
 
Reviewer: Jennifer Girschik  
PhD Candidate  
Western Australian Institute for Medical Research & the School of Population Health  
The University of Western Australia.  
Perth, Australia  
 
This paper is an investigation of prostate cancer mortality in a cohort of underground uranium miners. 
Overall the scope of work is important and original in trying to quantify the contribution of potential risk 
factors to prostate cancer mortality.  
REPLY. Thank you very much indeed for taking time to consider our paper. In fact we got the initial 
idea for this paper after reading your paper!  
 
However, the paper could benefit from more clearly defining its aims and scope of work.  
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From the introduction, the paper aims to explore the role of working underground and physical activity 
on mortality risk. The paper also includes paragraphs on exposure to gamma radiation in the 
introduction, methods, results and discussion, however it is not mentioned as an aim. It was unclear 
to me whether gamma dose was being considered as a confounder or as a potential exposure under 
investigation.  
The paper could benefit from having the aims more tightly defined.  
REPLY. Gamma dose was being considered as a confounder. We have now defined the aims and 
scope more clearly in the abstract and introduction.  
 
 
Important details of the cohort were not described in the paper. Although the authors referenced other 
papers where these details could be found - I was only able to access one of these other papers 
which did not describe the same years of follow-up as the current paper. It would be helpful to have 
what the vital status of cohort members was and how this was determined as well as a description of 
any loss to follow-up.  
REPLY. We have now included information on the vital status of cohort members and have included 
numbers on lost to follow-up – all at the beginning of the results section.  
 
I am not overly familar with the Poisson regression EER analysis used in this paper - although I 
understand it is a commonly used method in radiation research. A brief non-statistical overview of the 
rationale for using this analysis, and its possible interpretations for this study would be helpful for 
readers not familar with its use.  
REPLY. We have included a reference to a text book that gives all the required details about Poisson 
Regression i.e. Breslow NE, Day NE. Statistical methods in cancer research, Vol. II. The design and 
analysis of cohort studies. IARC Scientific Publications No. 83. Lyon: International Agency for 
Research on Cancer; 1988. This is also available online. We have also included a statement 
“Posisson regression is a likelihood based method for the quantitative analysis of event-time tables”.  
 
 
The methods describe the calculation of an SMR for a comparison of internal (miner cohort) rates but 
a justification for an internal comparison is not given. In addition, the populations and methods for this 
internal comparison are not clearly described. As such, I found some of the results difficult to 
interpret.  
REPLY. We have now included a justification for the internal comparison in the methods section.  
 
In the data tabulations section - the methods state that calendar year was included in 58 categories, I 
wonder whether this was correct when the cohort described for analysis was from 1970 to 2003. Also 
in the data tabulations section the categorisation of number of days worked underground and the 
number days worked at high and low PA is decribed as being accumulated over calendar year, would 
this be better described as being accumulated over years of employment?  
REPLY. We have now clarified this in the data tabulations section. In fact we categorised the 
individual data for the whole cohort 1946-2003, i.e. 58 calendar year categories and then selected the 
categories for 1970 onwards for the risk analysis – so the risk analysis pertains to the time period 
1970-2003. The number days worked at high and medium PA is now described as being accumulated 
over calendar years of employment.  
 
 
Results are presented for mortality associated with gamma organ dose which is not identified as an 
aim of the study in the introduction.  
REPLY. Gamma dose was being considered as a potential exposure under investigation and as a 
confounder. We have now defined the aims and scope more clearly in the abstract and introduction.  
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The presentation of the results could be enhanced by converting the beta coefficents into more 
meaningful (exponentiated) terms and by reporting results to a consistent number of decimal places. 
In addition, a discussion of the clinical significance of the results would be an important addition, for 
example the number of deaths prevented per year worked underground.  
REPLY. Converting the linear beta coefficients into exponentiated terms would not, in our view, make 
them more meaningful. The clinical significance of the results can be assessed by obtaining the 
number of deaths from prostate cancer prevented in this cohort from working underground, obtained 
from the fitted background and fitted excess number of cases in the preferred model. Depending on 
whether the slightly increased risk from high physical activity is accounted for or not, this number is 
either 14 or 22 prostate cancer deaths respectively.These results are now given in the results section  
 
 
Finally, there are statistical results presented in the discussion section that are not included in the 
results section, including a p-value for a refined gamma dose analysis and also SMRS for solid 
cancers and arsenic exposure.  
REPLY. ALL p-values have now been included in the table (before we just included those <0.05)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reviewer: Estelle RAGE.  
Pharm D - Epidemiologist, PhD.  
Institute for Radiological Protection and Nuclear Safety (IRSN).  
FRANCE  
 
I declare to have no competing interest.  
 
The article is reported in line with the reporting STROBE statement described in the downlowded 
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supplementary file, but I don't totally agree with two items:  
Item n°5 and 6 where all information on the setting and participants need more details.  
Item n°20 where the multiplicity of analyses and results from similar studies are not given in the 
Conclusion section.  
 
- The Wismut cohort likely follows the recommendations of a commission for individual data 
protection, but no information is given about it.  
 
The aim of the paper under review is to assess the risk of prostate cancer mortality among the 
German uranium miners (1970-2003) by investigating associations particularly with occupational 
gamma prostate doses and time spent underground. This work is based on a quality cohort, which 
has already been the subject of numerous publications and which allows to study appropriately the 
issue due to its very large size and its good quality of occupational data. Results are in line with other 
publications. The analyses are well conducted based on methodology using different models 
(external/internal regressions) and limitations are well discussed.  
Nevertheless, some issues need clarifications or modifications.  
REPLY. Thank you very much indeed for taking time to consider our paper. The information on data 
protection has been overseen by the reviewer – it is in the Acknowledgement. As the reviewer said, 
this cohort has already been the subject of numerous publications which were cited in this paper 
instead of giving all information on the setting and participants explicitly in this paper (STROBE Items 
no 5&6), however we have now included more information on the participants i.e. total and sub-totals 
lost to follow up etc at the beginning of the results section. With respect to the comment “Results are 
in line with other publications” – this may be true in general - but this paper is the first paper to 
explicitly look at the differential effect of prostate cancer risk with respect to time worked underground 
(so STROBE Item no. 20 “were the multiplicity of analyses and results from similar studies are not 
given in the Conclusion section” is not directly relevant) – the only relevant paper by Jennifer Girschik 
has been cited at several points in the paper and is now also cited in the conclusions  
 
INTRODUCTION  
Page 3  
- In the background section, the authors listed rightly known risk factors for prostate cancer, as well as 
those mentioned to be at risk or protective. Despite a not really clear role of smoking on prostate 
cancer, there are some results suggesting a positive association between smoking and the risk of 
prostate cancer (e.g. Hickey et al. Epidemiologic reviews, 2001; Huncharek et al. American Journal of 
Public Health, 2010 or Rohrmann at al. Urology, 2007). This should be better put forward in this 
section and this should be also dealt in the discussion section.  
REPLY We have now read the suggested references and included the reviewers suggestions and 
main meta-analysis reference – i.e. Huncharek et al. 2010 .  
 
- The high physical activity is mentioned here as a possible “protective” effect on the risk of prostate 
cancer. However the authors dealt with the non-consistent results observed in different studies in the 
discussion section. This point needs modification here.  
REPLY We have now modified this point here  
 
Page 4  
- The information indicated at the end of the 1st paragraph (the two last sentences) and information in 
the second paragraph shall be in the methods section.  
REPLY We feel it is important to give these details such as cohort size in terms of person years and 
number of miners in the introduction – it encourages the reader to read on, knowing that it is a very 
large cohort.  
 
- Regarding the prostate dose, it deserves more explanation (in the methods section) on the 
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calculation of the gamma effective dose and prostate dose. The authors indicated that “the non-
respiratory track organs is dominated by external gamma radiation”. This is true, nevertheless 
knowing an order of magnitude of the gamma, radon and LLR contribution to the dose would be 
useful.  
REPLY We can only say that the Radon and LLR contribution to the total dose is a few percent – 
since these have not and can not be calculated directly for the prostate at the moment. The few 
percent comes from an estimation from organ dose contributions for which this information is 
available from the EU-Alpharisk project, e.g. liver. This situation should change with the publication of 
the new ICRP dosimetric models next year. Since all the risk factors are given in the introduction – we 
feel that it is a natural follow on to describe our available “possibly” explanatory covariables here too.  
 
- The authors described the different hazards present in the mining atmosphere and already studied 
in previous papers on the Wismut cohort. Nevertheless - unless I am wrong - the reference [34] does 
not describe the diesel exposure. This point needs correction. Is diesel exhaust exposure available in 
the Wismut cohort? The period of mechanization could it be defined and considered?  
REPLY Information on diesel by calendar years would not add information as it is eliminated by 
calendar year stratification – we have no other information on diesel exposure.  
Regarding diesel exposure, the literature on the relationship between diesel exhaust and prostate 
cancer is sparse, nevertheless some studies suggest an association (e.g. Seidler et al, Scand J Work 
Environ Health 1998; Järvholm et al. Occup Environ Med, 2003). This risk factor could be also 
mentioned in the section on risk factors, and discussed.  
REPLY We have done as the reviewer suggested and included the Seidler et al 1998 reference. 
However we have no quantitative information on diesel exhaust that could be used in the risk 
analysis. [34] only describes asbestos and diesel is given without a citation – to make this clear we 
have changed the order in the text.  
 
 
MATERIEL AND METHODS  
Page 5  
- The description of the cohort needs more details.  
The whole cohort includes 58,987 miners, but for this paper, the follow-up begins from 1970. What 
happens to the miners exited before 1970? How many miners were followed-up during the 1970-2003 
period? Which are precisely the inclusion criteria for this sub-cohort? A table with descriptive 
information for this sub-cohort (number of miners and person-years, date of follow-up, date for entry 
and exit in the cohort, …) appears to be useful.  
Regarding covariates (gamma prostate dose, number of days spent underground, number of years at 
high physical activity, …), are they cumulated since the beginning of the cohort (from 1946) ?  
REPLY. The time at risk begins in 1970. We have now included information on the vital status of 
cohort and have included numbers on lost to follow-up at the beginning of the results section. In fact 
we categorised the individual data for the whole cohort 1946-2003, i.e. 58 calendar year categories 
and then selected the categories for 1970 onwards for the risk analysis – so the risk analysis pertains 
to the time period 1970-2003. This has now been stated more clearly in the data tabulations section.  
 
- ICD codes: Why the ICD 8 code number in 1979 is different from the ICD 8 code number for the 
1970-1978 period?  
REPLY We had to take what was available to use from the archives of the former German Democratic 
Republic – so for the year 1979 only the broader category was available.  
Page 6  
- The authors did not use the variable “Years at medium Physical Activity”: Is it useful to keep it?  
REPLY In fact we did use this variable in the risk analyses, see table 2, but found that it did not 
significantly improve the model fit of the preferred multi-variable model.  
- Why the authors chose the time since last underground shift rather than the time since the first 
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underground shift?  
REPLY Time since first or last underground shift was not found to be an important risk modifier – we 
have modified the text to clarify this  
 
 
Page 7  
- Equation 2: is it really relevant to fix a value of 1 for the beta 1 in the equation 2?  
REPLY. Yes. It is possible that the small SMR is simply a result of an explanatory covariable effect in 
these data. We can examine this issue by fitting a model in which we estimate the explanatory 
covariable effect assuming that the SMR for baseline rates is identically equal to 1, i.e. parameter 
beta 1 in the equation 2 is a background SMR as clearly stated in the original text, just after equation 
2, on page 7.(SEE pages 223-227 of the EPICURE USERS GUIDE).  
 
- Confidence intervals were Wald type (as described in Table 2). It shall be added in the method 
section. Why were likelihood based bounds not applied instead of Wald bounds?  
REPLY. The profile likelihood bounds were found to be very similar to the Wald bounds but 
sometimes the lower limits of the profile likelihood bounds could not be computed due to numerical 
reasons – so we choose the Wald bounds for this reason.  
Page 8  
- 1st paragraph, 1st line: “the preferred model was tested for non-linearity”: This should be 
developed.  
REPLY – we added a quadratic term in dose but it did not result in either a statistically significant fit 
parameter or improvement in goodness of fit- we have said this in the new version.  
- Why no lag time was applied for gamma prostate dose to take into account the minimum latent 
period between exposure (dose) and effect?  
REPLY. A lag time of 5 years was applied, we have now stated this explicitly in the section on Data 
tabulations.  
 
RESULTS  
Page 8  
- 1st paragraph, of the results:  
The authors observed 263 prostate cancer deaths between 1970-2003 and no case between 1960-
1969. In the discussion section (p.13), 264 prostate cancer deaths were observed in the whole cohort. 
The supplementary case probably occurred before 1960. But in any case, it is not relevant to make 
observation on prostate cancer deaths between 1960-1969 (and before 1970) because the 
percentage of missing causes of death is high before 1970 and because the considered period of 
follow-up is 1970-2003.  
- Figure 1a: Why the origin of the x-axis begins at 1960 whereas the follow-up begins from 1970?  
REPLY. In fact the first author did this on purpose to illustrate the lack of cases before 1970 – 
otherwise one can be accused of “selecting data to illustrate results that one wants to present – no 
cases means no statistical power to gain results other than those presented” However we have 
changed the graphics to be from 1970.  
- Figures 1a and 1b: it could be more informative to present the cumulative number of cases only, but 
both for observed and expected cases in order to observe the evolution of the SMR according to time 
period and age.  
REPLY In fact we did originally prepare a figure showing the SMR as a function of time and decided 
not to include it – however we have now amended the figure as the reviewr suggested  
- Table 1:  
- “mean gamma prostate dose”: is it the cumulative doses? Is it weighted by person-years?  
REPLY this is the mean cumulative person-year weighted gamma prostate dose we have amended 
the table caption to make this clear  
- Furthermore, the total of person-years differs from 1 when calculated for the categories of number of 
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days worked underground and the categories of number of years worked at high PA. Please check 
the rounded-up numbers.  
REPLY We have checked the rounded-up numbers, the problem is that the applied software 
EPICURE only prints out the person-years to six significant digits – so the difference of 1 person year 
comes from rounding errors – our numbers are a correct representation of the EPICURE output.  
- The total of person-years could be indicated in the table as well as total mean gamma dose.  
REPLY The total number of person-years and overall mean gamma dose is given in the main text.  
Page 9  
- Results are given (on page 8 and 9) without the corresponding equation presented in the methods 
section. Please indicate each time which equation was used.  
REPLY We have done as the reviewer suggested  
 
- Titles of sub-sections are not totally clear. Finally, is it an external regression for the first sub-section 
and an internal regression for the second sub-section?  
REPLY We have clarified this in the titles.  
 
- Table 2:  
- The reading of table 2 is a bit difficult. It needs some clarifications. Particularly, it appears useful to 
know exactly which type of equation and which kind of regression (internal or external) was used for 
each column in the table. Furthermore, it seems that the last column presented results coming from 
multivariate model and the penultimate column presented results coming from univariate model; but 
this information is needed.  
REPLY We have clarified this in the table caption (there is not enough room in the column headings)  
- In the line of the comment in the method section on the Equation 2, is it relevant to keep results 
given in the first column since the external rate is fixed at 1? Results given in the second column are 
sufficiently informative.  
REPLY. SEE reply to page 7 eq 2 above  
 
- Column 2: “relative to internal baseline”: this is not clear since results are based on external 
regression.  
REPLY. SEE reply to page 7 eq 2 above  
 
- Why the non significant p-values are not given? It is a loss of information for some borderline results. 
In the second column, it should be given both for beta 1 and beta 2.  
REPLY. ALL p-values have now been included in the table (before we just included those <0.05)  
 
- The forward selection did not keep the gamma prostate dose in the multivariate model, whereas the 
coefficient for gamma dose was significant or borderline in univariate model. This point should be 
more underlined.  
REPLY We have done as the reviewer suggested  
 
- First paragraph: “protective ERR/Gy”: The protective term is not appropriate in the Results section 
because it already refer to an interpretation. I would say “negative ERR/Gy”  
REPLY ……. there is a negative sign in front of the risk. With all respect to the reviewer who has 
made many valuable suggestions, we would like to change this to decreased risk.  
 
 
DISCUSSION  
General comment: Numerous limitations have been well discussed and finally, strength of the study 
has been not really put forward.  
 
Page 10  
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- 1st paragraph, line 11. The authors shall use carefully the "protective" term for the gamma radiation 
effect. The authors suggest that gamma radiations could be a proxy of the number of days worked 
underground rightly, and that is why the use of the “negative” term seems to be more appropriate. 
This comment can be generalised for the whole paper.  
REPLY We prefer “decreasing” – this point illustrates why we put “protective” in brackets here.  
 
- 1st paragraph, last sentence: Why did the authors not present results coming from their proposed 
analysis in order to strengthen the hypothesis of the “proxy” variable?  
REPLY We have done so – there must be a misunderstanding here  
 
Page 11  
- 1st paragraph: The observed effects are negative for the number of days worked underground and 
positive for the number of years worked at high physical activity. What about the correlation between 
the number of days worked underground and the number of years worked at high physical activity, 
knowing that, for example, some job types such as hewers had a high PA (and particularly before 
mechanization) and worked underground? Has the interaction been tested?  
REPLY The correlation coefficient between the time dependent cumulative covariables actually used 
in the analysis i.e. the number of days worked underground and the number of years worked at high 
physical activity is 0.59 and the interaction has been tested but is not significant (p>0.5) – this is now 
stated in the results section.  
 
- 2nd paragraph: The reader is expecting biological explanations. It is comprehensible to not describe 
in details all mechanisms, nevertheless some words on each assumed mechanism related to 
melatonin would be welcome, as the authors made it for physical activity in the next paragraph.  
The question of smoking habits is not dealt in the discussion section. As mentioned in previous 
comments, some words should be written.  
REPLY Non of the authors are biologists so we prefer to leave this one paragraph as it is – with 
citations to papers by biologists that explain this.  
 
Page 12  
- 2nd paragraph: I guess that the “main mine radiation exposure” is radon. It should be indicated.  
REPLY We have done as the reviewer suggested  
 
Page 13  
- 2nd paragraph: Was the arsenic exposure tested as a single covariate in the univariate model? 
Additional results could be added in table 1 and table 3.  
REPLY We prefer to just mention the arsenic exposures and not over complicate the tables 1 and 3 – 
this was just a subsidiary analysis.  
 
DETAILS:  
- In several places, the authors wrote “age attained”. I would say: attained age  
REPLY One finds both in published papers - this is just a matter of either chosen style or journal 
style.  
- Page 6, line 2 and in other places: please write “gamma prostate dose” rather than “gamma organ 
dose”.  
REPLY We have done as the reviewer suggested  
- Page 7 : please replace “w” by “g” in the equation 2  
REPLY We have done as the reviewer suggested  
 
- Page 12, last paragraph, 3rd and 4th line: please write “gamma prostate dose” instead of “gamma 
prostate organ dose”.  
REPLY We have done as the reviewer suggested  
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- page 15; ref n°8 : space between for Prostate  
REPLY We have done as the reviewer suggested  
 
- page 16; ref n°26 : please write the year “2010” instead of “2009”.  
REPLY We have done as the reviewer suggested  
- Figure 2: please move the label of the x-axis above the axis, otherwise it is less readable.  
REPLY We have made the figure more readable, as the reviewer suggested.  

 

VERSION 2 – REVIEW 

REVIEWER Jennifer Girschik  
PhD Candidate  
Western Australian Institute for Medical Research  
AUSTRALIA  
 
No conflict of interest to declare 

REVIEW RETURNED 16/04/2012 
 

THE STUDY The authors have in general addressed my comments on the 
methods. However, I still find that the methods, as currently 
described, are difficult to follow. While these methods have been 
similarly described in more radiation focused journals, I believe they 
would be poorly understood by a more general epidemiological or 
biomedical audience.  
 
Minor comments: In the data tabulations section the categorisation 
of number of days worked underground is still described as being 
accumulated over calendar year, which is confusing when the 
cateogories contain more than 365 days. This would be better 
described as being accumulated over years of employment.  
Line 21 page 4 'over ground'; Line 40 page 6 'overground'. This can 
also be termed above ground mining. 

RESULTS & CONCLUSIONS The authors have in general addressed my comments on the 
results. However, I still find the results, and in particular Table 2, 
difficult to interpret. Again, while results have been similarly 
described in more topic-specific radiation journals, I believe a more 
general epidemiological audience, including clinicians, would also 
have difficulty with interpreting the results as currently presented.  
 
Minor comments:  
LIne 56, page 13 should the word 'costal' be 'coastal'? 

 

REVIEWER Estelle RAGE  
Pharm D - Epidemiologist, PhD  
Institute for Radiological Protection and Nuclear Safety (IRSN)  
FRANCE  
 
Competing interests: None 

REVIEW RETURNED 26/04/2012 
 

GENERAL COMMENTS Prostate cancer mortality risk in relation to working underground in 
the Wismut  
cohort study of German uranium miners, 1970-2003  
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The authors have been responsive to the suggestions; Modifications 
and complementary information  
have been added or justified, and I thank them for that.  
  
Nevertheless, I still have two very minor comments to note about the 
answers.   
   
First point:  
Question: “The total of person-years could be indicated in the table 
as well as total mean gamma  
dose.  
REPLY The total number of person-years and overall mean gamma 
dose is given in the main text.”   
  
--> Unless I am wrong, I have not found the overall mean gamma 
dose in the main text. In this case,  
please could you add it?  
  
 Second point:  
Question: “Page 12, last paragraph, 3rd and 4th line: please write 
“gamma prostate dose” instead  
of “gamma prostate organ dose.  
REPLY We have done as the reviewer suggested”  
  
--> “gamma prostate organ dose” has not been modified in “gamma 
prostate dose” (p.13) – Please  
could you modify it?  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: Jennifer Girschik  
PhD Candidate  
Western Australian Institute for Medical Research  
AUSTRALIA  
 
 
The authors have in general addressed my comments on the methods. However, I still find that the 
methods, as currently described, are difficult to follow. While these methods have been similarly 
described in more radiation focused journals, I believe they would be poorly understood by a more 
general epidemiological or biomedical audience.  
REPLY: We have added some extra detailed text at the beginning of the analysis section to illucidate 
more qualitatively on the methods applied. There may have been some confusion caused by the 
inconsistent use of background and baseline rates (i.e. the spontaneous prostate cancer death rates) 
– this has now been changed to background rates throughout the paper.  
 
Minor comments: In the data tabulations section the categorisation of number of days worked 
underground is still described as being accumulated over calendar year, which is confusing when the 
cateogories contain more than 365 days. This would be better described as being accumulated over 
years of employment.  
REPLY: We have made the suggested change  
 
Line 21 page 4 'over ground'; Line 40 page 6 'overground'. This can also be termed above ground 
mining.  
REPLY: We have made the text consistent and used 'overground' in both places.  
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The authors have in general addressed my comments on the results. However, I still find the results, 
and in particular Table 2, difficult to interpret. Again, while results have been similarly described in 
more topic-specific radiation journals, I believe a more general epidemiological audience, including 
clinicians, would also have difficulty with interpreting the results as currently presented.  
REPLY: We have added some extra text in the table caption to illucidate on the qualitative 
interpretation of the results – this interpretation of results should now also be aided by the extra text in 
the analysis section.  
 
Minor comments:  
LIne 56, page 13 should the word 'costal' be 'coastal'?  
REPLY: We have made the suggested correction.  
 
 
Reviewer: Estelle RAGE  
Pharm D - Epidemiologist, PhD  
Institute for Radiological Protection and Nuclear Safety (IRSN)  
FRANCE  
 
 
The authors have been responsive to the suggestions; Modifications and complementary information 
have been added or justified, and I thank them for that.  
 
Nevertheless, I still have two very minor comments to note about the answers.  
 
 
First point:  
Question: “The total of person-years could be indicated in the table as well as total mean gamma 
dose.  
REPLY The total number of person-years and overall mean gamma dose is given in the main text.”  
 
--> Unless I am wrong, I have not found the overall mean gamma dose in the main text. In this case, 
please could you add it?  
REPLY: Sorry this was our mistake, thanks very much for spotting this. We have made the suggested 
addition in the middle of page 14.  
 
 
Second point:  
Question: “Page 12, last paragraph, 3rd and 4th line: please write “gamma prostate dose” instead of 
“gamma prostate organ dose.  
REPLY We have done as the reviewer suggested”  
 
--> “gamma prostate organ dose” has not been modified in “gamma prostate dose” (p.13) – Please 
could you modify it?  
REPLY: We have made the suggested addition.  
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