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Reviewer 1 Dr. Grace M. Johnston 
Institution School of Health Administration, Dalhousie University, Halifax, NS 
General 
comments 
(author 
response in 
bold) 

The authors are to be commended on their thorough and important manuscript that will hopefully position their methodological 
rigour as the international leader in surveillance of military health.  
 
Minor issues - have been addressed in the text  
1. Page 14, line 56: what is “province of residence”? How is this different from “province/country of birth” and “province/country 
of death”?  
2. Bulletted list of cancer registry variables on page 16, lines 25-36, does not match with Table 1 (pages 27-29), specifically 
province/country variables are not in Table 1.  
 
Wording:- have been addressed in the text  
1. Page 9, line 46: “limited their ability” should be “limited in their ability”  
2. Page 12, lines 50-51: Delete repeat of text “The record linkage … to same entity”.  
3. Page 12, last line: change “t” to “to”  
 
Optional  
1. Consider adding a table listing death certificate variables that will be used (similar to Table 1 for cancer data). - Completed  
2. Mention of sample size and statistical power (page 20, lines 43-45) would read more logically if placed at the top of page 20 
when discussing “High quality data” and ability to study “explanatory variables”, or even better developed as an additional 
section in the middle of page 18.- Sample size and power were discussed in more detail, in particular in the 
supplementary materials.  
3. Somewhere, maybe an additional section near top of page 21 (after Strengths and Limitations of the Proposed Study), 
maybe add “Recommendations for Future Studies” and consider including the following:  
a. Given “underlying cause of death” will be used – see Page 15, line 5, should a future study investigate whether the causes of 
death reported for military might have an underlying bias either from death certificates being completed by military physicians 
and/or perceptions of military effects by any physician? Page 19, lines 27-28 say that 8% of Veterans receive VAC services and 
wondering if this might increase as death approaches when there is typically an increased need for care. Causes of death are 
known to have potential inaccuracies, biases and trends over time. - Death certificates are not usually filled by military 
physicians in Canada; the same coroners that ascertain civilian deaths ascertain military deaths. Therefore, the biases 
reported in the Canadian civilian context would be equally relevant here. Re: VAC access to services, we are not 
aware of any research around differential access to VAC care over the post-military life-course. Given that most 
health-related services are provided in the civilian sector, we are unsure as to whether this would appreciably 
increase. As this is more of a service utilization question that falls outside the purview of what we are usually tasked 
to do as public health epidemiologists, it is more likely that other researchers within CAF or in academia would be 
better equipped to address this.  
b. Given page 15, lines 43 to 57, should the analysts calculate rates of additional out of country deaths identified after 1984 
from Alive Tax files, and after 2004 from the DFHP mortality, and from that estimate potential under-reporting back to 1976? - 
This was addressed in the supplementary materials.  
c. Given discussion about comparator populations on page 13, line 49 to page 14, line 11, and mention in item 4 on page 12, 
line 4, in the future (current proposal has enough to consider), should the RCMP, other police and fire fighters (i.e. other healthy 
workers that may attract similar types of people and some similar risks) be considered as comparator population(s). Realize 
that this would be a huge job requiring a lot of approvals, data quality and linkage checks, etc so at best would be a long-term 
goal, but in the long term could retain Canadian leadership in this important are of study. - we agree that this is very 
important, but this is an issue that is far broader than the work we are conducting here. We are aware that Statistics 
Canada has been conducting some work on creating comparator populations, and we’ve been doing some work 
(outside of the scope of this study) with US and UK militaries to evaluate the possibility/suitability of using each other 
as comparators. However, for this project specifically, we are not formally looking at this as one of our main outcomes 
or planned research questions for this study specifically.  
d. Should analysts investigate possible cohort effects? E.g. might suicide rates vary by year of enrollment? This may already be 
implicit in the plans that the investigators have for analysis. - Absolutely. We have a number of time-sensitive variables, as 
well as other ones we’ll be deriving. Furthermore, if you read our expanded analysis plan, we propose a number of 
analytic approaches to investigate and control for these (e.g. A-P-C models).  
 
 

Reviewer 2 Dr. Alyson Mahar 
Institution Sunnybrook Research Institute, Evaluative Clinical Sciences, Toronto, Ont. 
General 
comments 
(author 
response in 
bold) 

This protocol describes a number of interesting and important studies of mortality and cancer in the Canadian serving and ex-
serving population. The authors have provided a comprehensive overview of the data linkage processes necessary to answer 
the question; however, there was not enough or adequate information on key sections to perform a complete review of the 
protocol. The authors may want to consider following the more traditional headings of a grant proposal, including hypotheses, 
study population, design, data sources, variable measurement (including how they will be operationalized and potential for 
missing data), study power, as well as explicit statistical analysis plans for each objective. I would recommend checking out the 
biomed central protocol repository which includes observational study protocols. An example of one is provided here. 
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-017-3077-z  
- Thanks for this suggestion; we have a formal protocol that indeed follows this format; however, we were hoping to 
present this more a a narrative of the journey of developing a record-linkage study, which is why we opted for this 
format.  



 
I’ve included a few comments about specific sections below.  
 
References and Rationale/Literature Review  
1. A systematic literature review on the topic, tables and with a reference list would be ideal. I noticed a reference to the initial 
record-linkage study by Tien et al. was not included in the background, although it was discussed. There are a number of 
places throughout where statements of fact are made (e.g. 8% of Veterans are VAC clients) that require a reference.  
2. A review of the international literature on these topics are of particular interest and necessity to outlining potential causal 
pathways. - Re this point and the point above, the formal protocol included these; because of the restricted word count 
here, we did not present this, but we have now made a mention of it in our manuscript and explicitly state that the 
findings from the literature review inform our methods and analytic approaches, so as to ensure that potential causal 
pathways are factored in.  
3. The rationale for this study and its relevance to the broader scientific and medical community would then be clearer. In 
addition, it is not clear what this will add to the study completed 5 years ago and how many additional events they are expecting 
to capture. It is likely this additional linkage will disproportionately affect the ex-serving population for the cancer related 
outcomes, given the age of the serving population. - The CF CAMS I study from 5 years ago resulted in only one report 
that was published by Statistics Canada. As it turns out, the data that were used to build the cohort (that are different 
from the ones used here) were incomplete and had substantial problems, that precluded their continued use, for fear 
that erroneous conclusions would be drawn. This study will add to CF CAMS I by expanding its scope beyond all-
cause mortality and suicide; an important addition will be the linkage to the Canadian Cancer Registry, which was 
planned for CF CAMS I but never happened.  
 
Objectives and Hypotheses:  
4. A set of specific hypotheses anchored in the objectives would help this protocol and are not specified. - We have limited our 
discussion to the objectives as the hypotheses are many, and evolving over time.  
 
Data Sources:  
5. There are many nuances to using many of the cancer-specific variables that were not mentioned in the protocols (e.g. 
missing data), as well as heterogeneity in the issues across provinces. For example, population-based staging data are only 
available for four cancers in Ontario and only since 2010. The availability of Collaborative Staging data is much lower on all 
patients, and usually missing for over 50% of the population within those four cancer sites. This creates barriers to studying 
some of the proposed ideas and exacerbates potential issues of small sample sizes. It is unclear how these very detailed 
variables will be used or operationalized, or any reference to quality of each variable. The role of all proposed variables are also 
unclear. I would recommend a linkage with someone like the lead Epidemiologist Dr. Leah Smith at the Canadian Cancer 
Society, who is very experienced in using these data to answer national questions and may be able to provide expert advice. - 
We apologize for the lack of clarity in our initial submission; we have every intention of reaching out to experts as we 
initiate work on our many hypotheses and research questions. We also appreciate your suggestion that we contact Dr. 
Smith; we intend to do so when the data are finally in our possession.  
 
Study Power:  
6. Power calculations are needed based on study hypotheses and proposed stratification variables (e.g. age categories). - 
Again, we did not include hypotheses in this manuscript, but did provide projections that will give the reader a better 
idea of the expected number of cases we expect to identify in our follow-up.  
 
Statistical Analysis: - You will see in the supplementary data that we have provided a much-expanded overview of our 
analysis plan, including approaches that address time-varying exposures.  
7. A section on the proposed statistical analyses for the proposed objectives is necessary. Complex analytic considerations 
regarding time-varying exposures for reservists and those with multiple dates of services, who have changed occupations, time 
spent in particular ranks or on particular deployments may be particularly important. How will an event be captured if it occurs 
between two ‘types’ of exposure (e.g. when a reservist is not active). - if an event happens when a reservist or a regular 
force individual is not active, it will be captured as part of the “released” subset of the cohort.  
 
Similarly, a plan for handling missing data, censoring, etc is important. - agreed; at the moment, we are lucky enough that 
missing data in the cohort file are limited. We will address missing data issues in the linked data as we become aware 
of them, using established methods, and in consultation with experts in the field. As to your question about 
censoring, some of the methods we are going to use (e.g. Cox) allow to factor in censoring.  
 
Will SMRs and SIRs be calculated using total persons or total person years? Person years, so as to control for differences in 
time contributed to the cohort.  
Will a minimum amount of follow-up be required? -At the moment, we do not think so, but may change our minds. 
Sensitivity analyses will be conducted to evaluate this.  
Has age-period-cohort modeling been considered to handle the effect of different birth cohorts, age, and eras of service? 
Transparency in this section is important to ensuring the final report/publication is true to the proposed analyses and any 
discrepancies are available to the reader. - Yes; I refer you to the supplementary materials and, more specifically, the 
analysis section.  
8. There is much concern re: using the general population as a comparator group. The authors have acknowledged this well, 
however it is unclear whether they considered alternate comparator groups. For example, it should be possible to limit to a 
cohort who were employed at time the serving members were employed, using the proposed data sources. This would provide 
a method of removing the potential ‘healthy worker’ effect without introducing additional bias. - we have considered many 
approaches, including using fellow militaries, nested case-controls, etc. We use the general population as a yard stick 
for a number of reasons: 1) it is a population that Canadians understand, being a part of it themselves; 2) it is the 
population from which we recruit and to whom people return after they leave the military, so they are related; 3) it has 
been used across a number of studies and epi products from VAC and DND; this maintains consistency. I have 



discussed this further above, in my responses to Dr. Johnston’s questions above.  
 
Limitations:  
9. Limitations to the proposed study design should be explicitly outlined. A discussion of potential bias (outside of exclusion 
criteria) and their impact on study outcomes. - Completed.  
 

Reviewer 3 Dr. Jason Pole 
Institution Pediatric Oncology Group of Ontario, Toronto, Ont. 
General 
comments 
(author 
response in 
bold) 

The manuscript details a record linkage protocol to link Canadian Forces personnel data with Canada-wide cancer and 
mortality information. This is a well-written manuscript with an adequate STROBE statement. Below are my comments for 
consideration by the authors.  
 
1. A statement of the intention from the leaders of the CF CAM II to publish their results in the peer-reviewed literature would be 
appropriate. On page 10, the authors discuss the CF CAM study and there are no references, which indicates to me no effort to 
get this information into the public domain. - There was an effort, but there were critical issues with the initial cohort that 
prevented the researchers, in good faith, to continue using them. We expect that by using a different, higher quality, 
admin dataset to build the cohort for CF CAMS II, that we will be able to publish high quality evidence.  
 
2. While reviewing much of this protocol I kept wanting to see reference to the time-varying nature of the data (potential 
exposures and cancer outcomes) that will be assembeled and appropriate techniques considered and available to analyze 
such data. This concept never, truly, was discussed. There were times when discussing various exposures the authors 
illuminated how they intend to circumvent the time-varying nature of the data, but the exact nature of the data and associated 
analysis was never embraced. A further exploration of how this might apply, in this study, is warranted. - Completed; please 
see the supplementary materials.  
 
3. Related to comment 2, the authors describe two approaches to be used in developing a comparison group. The second 
approach seems tangled with issues associated with changes over time. Occupational classifications change or time, and 
changes could be related to work-related limitations. Similar issues with regard to deployment status that changes over time 
could be imagined. Given this, approach two is not convincing and the need to control for confounding is potential a series 
analytic issues, that is not well described. Further detail here would be helpful as having a comparison group is directly related 
to the questions being posed by this team.- Completed; please see the supplementary materials.  
 
4. In the discussion section the authors indicate that the cohort will be consider open and follow-up will be extended. This has 
not been presented at any point in the methods. I would see this as a strength for the current study if this was part of the 
protocol. If it is just the ability to do this in the future, I would see this as less of a strength. Clarification is needed. - we have 
modified how we’ve presented things slightly, drawing attention away from this.  
 
Minor comments - addressed.  
1. page 9 line 46, ‘…limited in their ability…’ the word ‘in’ is missing.  
2. page 12, line 53, there is a ‘t’ that needs to be deleted.  
3. page 13, line 6, the authors indicate that personal identifiers will not be variable in the analysis file. I think it would be good to 
specify exactly what will or will not be available. I think of elements like date of birth as personal identifiers and would expect 
them to be in the analysis file.  
4. page 15, line 6, the authors discuss requesting ‘all causes of death’ that is only available from 2000 on-wards. What 
distinguishes this from the underlying cause of death is not clear. Further clarification would be helpful.  
5. page 20, lines 30 and 40, the authors refer to both lag-time and lead up but it seems like it is the same concept. It would 
improve clarity to select a single term to use throughout the manuscript.  
6. page 20, line 45, the authors indicate that this study has power for less common outcomes, but I would think this power 
would also extend to less common exposures of interested as well. 
 

Reviewer 4 Ms. Jennifer Born, DGMPRA (DRPFS 4) 
Institution National Defence, Ottawa, Ont. 
General 
comments 
(author 
response in 
bold) 

This study aims to describe the mortality and cancer within the Canadian Armed Forces (CAF). It builds on previous research 
and aims to improve methods and overcome limitations in the existing literature with respect to the long-term health 
consequences of military service. The study protocol provides background information highlighting the need for this research 
and details methods for the records linkage while describing the data sources that will be used. The protocol ends with a 
discussion of benefits and limitations of the proposed study and a brief outline how the findings will be used. Overall, the 
justification for the study is sound and most of the data sources are well described. I have one minor preoccupation, the 
decision to include Class C reservists in the study population, which I advise against. I recommend reviewing this decision to 
include Class C reserve records, making a few organisation changes to the main body text to improve the clarity of the 
methods, and clarifying a few minor points within the protocol. I recommend that the manuscript be accepted with minor 
revisions. This study will contribute to the literature, improving the understanding of the health consequences of military and 
related occupational exposures.  
 
1. My main methodological concern with this protocol is combining a reserve on Class C with the Regular Force population. By 
only including the class C service for these reserve individuals, they will, by definition, contribute only a portion of their service, 
thus systematically underreport exposure for this group. This will consequently reduce their denominator (person-years), and 
potentially bias the results away from the null. Additionally, on page 1, Class B and Class C are both described as full-time 
employment. Aside from the Class C data being available in CCPS, was there any other reason to exclude fulltime class B 
service? Could this add an additional bias to Class C reservist because they are being employed in very different roles (e.g. Are 
they over exposed to risk because they are predominantly employed on international operations)? I recommend excluding class 
C reservists from the study population, or analysing them completely separately. - Thank you for your feedback on the 
matter; we agree that this may under-estimate Class C reservists’ service time; we plan on acknowledging this and, 



power permitting, looking at some outcomes stratified by component. As to why we excluded A/B, the pay issue was 
indeed a part of it, but also the fact that there is evidence that suggests that A/B reservists are more similar to 
civilians than to military colleagues; we feel that they are a very special subpopulation that merit their own 
investigation.  
 
A strength of this protocol is the well thought out description of the outcome data sources. The authors also provide clear detail 
on how military service variables will be handled and highlight key changes in the reporting of Cancer and mortality over time, 
while providing a thorough plan for how these potential bias will be mitigated. - Thank you!  
 
2. The protocol provides insight into the analysis that will be performed on the linked data, under various sections throughout 
the main body. The analysis is presented as a separate paragraph in the abstract, and for clarity, I would mirror this structure in 
the main body by including a section that groups all the analysis methods together. Specifically a brief overview of the analyses 
that will be performed to address each research objective presented (page 10). For example, describe the type of analysis will 
be performed: descriptive, SMR/SIR, confidence intervals, significance testing; and identify any subgroups and comparison 
between groups that are planned (occupation groups, released status, deployment history etc). In this section I would also 
discuss how missing data will be appraised from the various sources and how it will be handled in the analysis. Will any missing 
values be imputed or records removed, for example, through listwise deletion, etc? - we have expanded on this, although we 
have not delved into the specifics of missing values, as we are currently (while we await the linkages) dealing with 
very little missing values. We plan on reaching out to experts, if the need arises, to ensure that we do this to the best 
of our ability.  
 
Minor points to clarify  
 
a) Provide a better description of CCPS and how potential biases will be mitigated. The contents of CVSD and CCR databases 
are well described and their data quality issues and key limitations are presented. This level of detail should also be included 
for the CCPS. I recommend including similar sub-headings for the description of all the data sources (i.e., data element, data 
quality), and highlighting any changes in reporting procedure over time frame of the study. Without this information, the reader 
is left wondering when was CCPS implemented, or how is CCPS populated? From what I understand, the current version of 
CCPS was established on 1 Sep 1999 as an automated system to pull information from HRMS and other electronic sources. 
Before that, data was manually entered necessitating extraction from pay data and administrative tasking messages. Important 
limitations for this data source include administrative decisions that may differentially influence data quality and consistency 
over time. For example, changes in the mid-90s (including the expanded capabilities of other reserve pay systems, such as 
RPSR, to handle short term class C and the change in practice that no longer used class C for regular force for back fills) would 
drastically change the type and frequency of records in CCPS across the study time frame. Additionally, CCPS data was 
validated info as part of the implementation of the reserve pension plan in 2007 (records for those who had released before 
implementation of the reserve pension were not retained/validated to the same extend as those that were still serving). Of note, 
these data issues disproportionally impact reservist’s records, which further supports the recommendation to remove the 
reservists from this study. - Completed.  
b) Outline inclusions and exclusions for records from CCPS data. Is there a minimum amount of service that is required? A 
month? A year? Will the same cut off apply to reservist and regular force records? - We’ve added this; at the moment, there 
is no minimum amount of service, although this can be changed if our sensitivity analyses suggest that we should.  
c) Explain how cancer incidence will be recorded. How will multiple cancers incidences will be analysed? Unlike mortality, 
which is a onetime event, individuals can have more than one cancer diagnosis over time. Will analysis permit for more than 
one cancer diagnosis? Can one person contribute more than one event to the numerator of the SIR? Or will decisions be made 
to include only the first cancer, most serious cancer, etc? In the analysis section, I recommend describing any a priori 
hypothesis that will be analysed (i.e., types of cancer that will be analysed together or explored in specific occupations). - this 
has been expanded upon in the supplementary materials.  
d) Clarify throughout the protocol if the term “deployment” refers only to international deployment, or both domestic and foreign 
deployments. Specifically on page 11 “The CCPS only includes Regular Force and Reserve Force “C” (Reservists on 
international operations and/or tours of duty)”. If reservists are kept in the population, it is not clear to the reader whether the 
study will be limited to Class C service by reservists while on international operation/tours. – Addressed. 
e) Please amend the comments about the reservist population on page 11, as it is a bit misleading: “CAF Reservists combine a 
full-time civilian career or higher education while devoting a portion of their time to military service”. Not all reservists have full-
time civilian careers or pursue higher education. I recommend changing the wording to reflect that reservists can often combine 
civilian career and/or education with part-time service, but can also work as full time reservists for the CAF. - Addressed.  
f) Please fix the references. For example, refs (27) and (29) are both STC reports available on the Web, but are cited using 
different formats. Specifically, the (29) citation does not identify the reference as an STC report. STC recommends that the 
article should be cited as: Park, Jungwee. 2008. "A profile of the Canadian Forces." Perspectives on Labour and Income. Vol. 
9, no. 7. July. Statistics Canada Catalogue no. 75-001-XIE. - Addressed. 
 

 


