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Responses to reviewers 

We thank both the editors and the assigned reviewers for their substantial and substantive 

comments on the manuscript. We believe that the collective input has enabled us allowed us 

to make substantial improvements. As a side note, please be informed that we have now 

omitted Dominican Republic given a re-review of their data now judged to be of insufficient 

data quality, leaving 52 populations reported in this analysis. 

 

Editorial comments 

 
* Our statistician thought you should provide more detail to help readers to fully understand 
how the method works.   Please consider expanding the appendix to use some illustrative data 
alongside the formula.   Some caution that the scenarios considered are looking at the benefits 
of “totally removing” different causes of death, obviously this is infeasible, and we wonder 
whether it would be better to recast the analysis at removing more feasible percentages (e.g. 
reductions of 20% and not 100%). This would be a more realistic scenario.  
 
Thanks for these helpful suggestions. We have now expanded the appendix by providing 
illustrative data together with the specific formula used - please see the new version of 
Supplemental File. We agree with the editors that a more realistic scenario could in theory 
provide a better overview with regards the impact of a given prevention programme.  Rather 
than go down this route however, we took heed of the suggestions of several reviewers (see 
below) to focus the results and discussion on the core analysis: the contribution of deaths 
from cancer and other diseases on gains or losses in national life expectancy over time. We 
have now omitted the scenario analysis involving the removal of different causes of deaths – 
100% may not be feasible, but 20% may suffer from a degree of arbitrariness, and we will 
look into validations against real-life examples as part of another study. 
 
* The countries considered in this analysis are also somewhat limited – we suspect 
necessarily because of the availability of datasets.  Low HDI is really about Eastern Europe 
and Central America. Please comment.  
 
Thanks for the comment, indeed we are to some extent hamstrung by the lack of vital 
registration data from countries in transition, so the analysis is, as stated, really a medium to 
high vs. a very high HDI comparison of populations. On the plus side, many of the studied 
populations have fully transitioned to high levels of social and economic development, and 
thus the impact of cancer versus other causes of death in terms of gains or losses in life 
expectancy can be fully observed.  
Confining our analysis to datasets of assured quality was evidently necessary to ensure the 
validity of this international comparative analysis. To fully inform the reader we have now 



included information on the data quality of the included datasets by country (Table 1 
Supplemental File). This is now also made clear in the methods section of the revised version 
of the manuscript (page 5 (lines 48-56) – page 6 (lines 2-12)).  
 
* Life Expectancy is heavily influenced by age at death.  Hence in international comparisons 
the life expectancy at birth figures largely reflect the infant mortality rates.  Here we are 
looking at Life Expectancy aged 40 and the things that will make the biggest difference are 
diseases that kill younger people and diseases that are common.  
 
Thanks for the comment - life expectancy is indeed heavily influenced by age at death, which 
itself is largely determined by cause of death. For the populations included in our analysis, in 
particular those indexed with very high HDI, infant mortality rates are very low, as is the 
variation of infant mortality across populations. We have now performed additional analysis 
restricted to ages 0-39, finding that the majority of the changes in life expectancy 1980-2010 
were due to changes in mortality from causes other than cancer and CVD. This is evidently 
not the case at ages 40-84, where non-communicable causes of death are highly frequent, in 
line with the specific interest in our study, to examine cancer (by major type) relative to CVD 
and other causes, hence the age restriction. As it is an important point, we have now added 
the rationale for this choice in the revised version of the manuscript on page 6 (lines 51-55) - 
page 7 (lines 3-14).  
 
* To avoid the circularity of HDI you could use GDP per capita as their stratifying variable. 
 
Thanks for this comment. We prefer HDI to GDP per capita because, as UNDP have 
explained, HDI provides a measurement of national well-being, a social indicator that 
considers education, adult literacy, years of schooling, health care (life expectancy), as well 
as economics (GDP). Life expectancy at birth is a key component of HDI and is highly 
correlated with life expectancy in ages 40-84 analysed in this study. Nonetheless, we did an 
analysis to assess the removal of the life expectancy component in HDI; exclusion only 
marginally affected the binary stratification used in this analysis. Based on these reasons, we 
decided to keep the HDI measure as is. It is important to highlight this however, and we 
include a rationale for using HDI in the main text (method, page 6 (lines 29-41)) as well as 
the supplemental file. 
 
* The numbers you have for UK do not match well with those on the ONS website:  
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpect
ancies  
 
For example LE40 in 2007/9 for men= 39.3 vs their figure of 37.2 for women it's 42.8 vs 39.5 
 
Thanks for this comment, and we see the editors’ point that this was not clearly explained in 
our methods section, and have modified this accordingly, in the methods (page 7 (lines 9-
18))and throughout the manuscript. As for the specific estimates of LE, ours are estimated 
based on mortality rates in ages 40-84; those above age 85 were truncated. The UK estimates 
from the ONS website included ages 85+: if truncated at age 85, ONS estimates are 37 for 
men and 39 for women, identical to ours. 
  
 
* Please consider adding a sentence in the introduction to briefly explain the terms 
demographic transition and epidemiologic transition.  



 
Agreed, it is important to define this, and we have now added an explanation for these terms 
in the introduction on page 4 (lines 14-28). We now consistently use this term in the 
discussion. 
 
* Intro page 4 be careful not to mix measures and be clear about terms. "Cancer mortality 
rates" in rich countries; we think you mean case specific death rates.  This is contrasted with 
increasing cancer rates in developing countries, where we think you mean incidence.  The 
former reflects treatment, the latter reflects risk (predominantly age).  
 
Thanks for this comment. We have now clarified the terms in the introduction on page 4 
(lines 43-52) and throughout the manuscript. 
 
* Be clearer in your definition of life expectancy as the term 40-84 was unclear to us.  Do you 
mean life expectancy aged 40?  Have you truncated years after 85 in calculating life 
expectancy?  
 
Thanks for the comment. Life expectancy in ages 40-84 refers to the average expected 
number of life years between the ages 40 and 84 years. We indeed have truncated years lived 
after 85 years old. We have now clarified our definition throughout the manuscript, and 
specifically on page 7 (lines 9-18). 
 
* The paper is missing a statement about patient involvement in setting the research question. 
You can simply insert a paragraph stating that no patients were involved in setting the 
research question.  
 
Thanks for noting this. We have now inserted a statement about patient involvement in 
setting the research question. 
 
* In the abstract conclusion you say the results are conflicting for cancer, that’s immediately 
after you've been talking about increases in LE. It’s not clear what that statement is alluding 
to. Could you please make it clearer?  
 
Thanks, we have now clarified the abstract conclusion. 
 
* Please be more careful with the use of terms. Mortality can mean absolute number of 
cancer cases or age-specific numbers. But you say mortality is falling. What we think you 
mean is death rates in people diagnosed with cancer are falling but that is a different term. 
The other thing that worries us is you can look up life expectancy on the websites and those 
seem to be different from what you show in the paper. Sort of 2 or 3 years different. This 
term life expectancy 40-84 is rather unclear. Usually one would quote life expectancy at birth 
or life expectancy at age 65. 
 
Thanks for pointing out this inconsistency. We have reviewed all terms used throughout the 
paper and modified where required; in addition we clarified the term, truncated life 
expectancy, in the methods and throughout the results and discussion.  
 
* We also do not know what you mean about ignoring deaths above the age of 85.  
As stated, we truncated the years lived above age 85 in our estimations of LE for ages 40-84. 
 



 
 

Comments from Reviewers 

 

Reviewer: 1 

 
Comments: 
I would like to communicate that I very much enjoyed reading this manuscript; these are very 
interesting and important data. The manuscript is definitely within the scope of the BMJ, and 
would be of significant interest to its readers. 
In my opinion the methodology is appropriate to address the research questions, and the 
authors' conclusions are justified by their results. 
I do have a number of comments and suggestions I hope the authors are willing to consider: 
 
1) The manuscript deals with CVD and cancer mortality, which is entirely justified. However, 
it would be very informative to put this into a larger context and add a similar Table to, say, 
Table 1 describing trends in CVD and cancer incidence rates. This will likely show a very 
different picture, and the two of them together would present a very comprehensive picture of 
where improvements can be made (prevention, detection, diagnosis an/or treatment). 
 
Thanks for these positive comments and suggestions. We fully agree that adding the trends in 
incidence rates of CVD and cancer would help to identify which intervention strategies have 
been more effective. Unfortunately, while temporal data on cancer incidence are available in 
many of the countries either at the national or subnational level (via population-based cancer 
registries), the same cannot be said for CVD, where registries rarely exist, in part due to the 
difficulties in defining what constitutes a ‘case’. However, we have, where possible, 
discussed our findings in light of reported trends in incidence to enable a more 
comprehensive picture of where improvements, have, or can be made.  
 
2) A point regarding incidence trends should be added to "What is already known about the 
subject" 
 
Thanks for this suggestion, we agree and have added such a statement. 
 
3) As pointed out by the authors the analyses only deal with ages 40-84, and a convincing 
argument is made for the exclusion of 85+. However, ages 0-39 are not included, and 
although the mortality (and incidence) rates are much lower, their impact on average life 
expectancy calculations may well be significant. Could these be added in the calculations or, 
alternatively, could their specific exclusion be discussed? 
 
Thanks for this comment. Some of these concerns were also raised by another reviewer; we 
have now removed the estimations of potential gain in life expectancy by cause of death to 
focus on changes in life expectancy over time. We have also replicated the estimations for 
ages 0-39, and report this in the revised version of the manuscript (method section, page 6 
(lines 51-55) - page 7 (lines 3-14)). The change in life expectancy in ages 0-39 in 1981-2010 
due to changes in mortality from cancers and CVD were minimal, with the vast majority of 
the absolute values of the estimates being < 0.1 years.  Thus, we decided not to include the 
younger age group.  
 



4) Some of the tables and figures, as the "what this study adds" miss the above information 
that the analyses are restricted to age 40-84. 
 
Thanks for the suggestion, we have added this information. 
 
5) It would be of interest to add a discussion of "healthy life expectancy" in the context of 
these analyses, since this may be very different for the different outcomes. 
 
Thanks for the suggestion, we have now added some text on healthy life expectation in the 
revised version of the manuscript (discussion, page 13 (lines 33-39) and page 14 (lines 6-12)). 
 
6) Is it possible to add a measure of quality of the registries to Table S1? Coverage, capture 
rates, or such? If this is possible, it may be informative to rank national LE changes by 
registry quality as well. 
 
We agree it would increase transparency to include this – we have therefore added a number 
of indicators of data quality, as reported in Mathers et al. (2005) as a table in the 
Supplemental File.  
 
7) Most of the gains in mortality reductions for cancer (in absolute numbers) likely comes 
from reductions in smoking rates since the 1970s. The authors already highlight the 
importance of tobacco control strategies for the medium/high (and presumably lower) HDI 
countries, which is entirely justified, but is there any scope for continuing reductions in very 
high HDI countries?  
  
Thanks for this interesting observation. We agree with the reviewer that this topic warrants 
mention and have now extended our discussion, further stressing the importance of the 
development and implementation of sustainable and effective tobacco control policies 
(discussion, page 12 (lines 15-51)). Price hikes have been shown to effectively reduce 
smoking, and such policies are in place in many very high HDI countries. However, in many 
countries such as France, the smoking rates among youth have been increasing; as such, 
sustainable reductions in cancer mortality in very high HDI countries can only be anticipated 
if tobacco policies stay effective. 
    
 
Reviewer: 2 
 
Suggestion: Try the Bubble Chart at www.gapminder.org/tools/. I plotted “Life expectancy, 
male” against “cancer deaths per 100 000 men” (for e.g. lung, colon & rectum, liver or 
stomach cancer) – and let HDI determine the color of each bubble/country.  
 
We thank the reviewer for suggesting the use of bubble chart and we much lament the recent 
passing of GapMinder’s founder, Prof Rosling. It would indeed enable us to have a better 
view of the results in an interactive way. A priori, we thought the bar charts suited our 
purposes optimally, as we would like to also compare the relative contribution of each cancer 
to the change in life expectancy, and are of course not able to accommodate on the written 
page the wonders of interactivity that GapMinder offers. We did however test bubble charts 
as alternative visualisations, concluding that although they are superior in many ways, they 
do not provide a good presentation for the composition of the changes in LE by cause of 
death, particularly when many of the values are in opposing directions. 



 
By doing so, three important issues related to this paper became clear to me:  
1) HDI is a function of life expectancy because the the health dimension of the HDI is 
assessed by life expectancy (hence stratifying the analysis according to HDI is somewhat 
misleading – it obscures the paper by pointing at self-evident results – I return to this point 
below).  
 
We thank the reviewer for these reflections. Life expectancy at birth is a key component of 
HDI and is highly correlated with life expectancy in ages 40-84 analysed in this study.  As 
already stated in addressing a previous remark of a reviewer, we have now included the 
rationale for choosing HDI in the main text (method, page 6 (lines 29-41)) and in the 
supplemental file. Briefly, the inclusion or exclusion of the life expectancy component in 
HDI only marginally affects the stratification in the analysis. As a measure of country’s well-
being, we prefer the original HDI to a modified indicator (e.g. without LE) or one solely 
based on economic reasoning (e.g. GDP per capita). 
 
2) Death from cancer increases exponentially with life expectancy. This epidemiological 
pattern is a mirror of the pathological fact that cancer develops exponentially with age, 
beginning at about the mid-point of the maximum lifespan, i.e. in humans after 50–60 years, 
tipping at 80 years. The authors should be careful with the metaphors they use to describe the 
future of populations with lower development levels. In many ways, what the historical data 
show is the natural, runaway process of cell changes in aging human bodies – not “a future 
cancer epidemic” (C.f. page 18 line 37). If we have to use metaphors, cancer is rather a 
natural break pad of longevity – not an urgent epidemic affecting populations with increasing 
development levels. 
 
Thanks for these interesting comments. We have reviewed wordings such as “cancer 
epidemic” and modified accordingly in line with the reviewer’s suggestions. We would argue 
though that there is at least a ‘cancer transition’ that includes a changing scale and profile of 
cancer linked to ongoing increases in societal and economic development, markedly in LMIC, 
that manifest themselves through changes in lifestyle (diet, reproduction), built environment 
etc. These co-exist alongside broad mortality and epidemiologic considerations that continue 
to contribute to increasing average life expectancy. 
 
3) Having said so, it is also evident that the exponential rise in cancer deaths with longer 
life expectancy has been slowing down over the last two decades – especially in the affluent 
countries like e.g. the UK, the US, Canada, Denmark. Metaphorically speaking, highly 
developed countries have been successful in releasing the longevity brake of cancer (or 
decreasing the ceiling effect of cancer on life expectancy) - presumably by improving 
prevention, detection and treatment of cancer.  
 
But at what cost? Speaking from a Danish perspective, effective cancer control measures in 
the 2000s meant unparalleled regulation of waiting times and exploding health expenditures 
(Denmark implemented four cancer reforms from 2000-2010 to improve the countries poor 
cancer survival). Should all countries aim that high? Is it a double-bind?   
 
For the work to be important to general readers, the authors need to pose these questions 
before concluding that “additional resources need to be therefore urgently allocated to the 
implementation of effective cancer control measures in all socioeconomic and health-



transitioning countries” (page 15, line 42). After all, a core finding of the paper seems to be 
that CVD-prevention is much more effective and cheap!? 
 
The reviewer has pointed to important issues of policy change and their impact in Denmark 
following a consistently lower observed cancer survival in European league tables – these 
make for an interesting debate, but is perhaps too specific to contribute to our global 
exposition. We have however extended the discussion to emphasize that the cancer control 
strategies in lower-resource countries should be affordable, feasible and effective, as outlined 
by the third edition of Disease Control Priorities (DCP-3, discussion page 13 (lines 15-56)- 
page 14 (lines 2-19)); based on these criteria, we suggest that prevention should be 
considered as a top priority in these settings. We also added some discussion as to why CVD 
mortality rates have declined more rapidly relative to cancer (discussion, page 11 (lines 18-
39)). 
 
SCIENTIFIC RELIABILITY 
 
Overall design of study:  
The authors write that this is a “retrospective demographic analysis” perhaps they should add 
“on aggregated data”. It follows that the study design poses a risk of making ecological 
fallacies.  
 
Thanks for the comment. We have now added “on aggregated data”, as it indeed makes the 
description of the study data clearer. However, we would take issue with the remark that the 
study itself is subject to ecological fallacy; although we performed analysis on population-
level data, we did not attempt to make inferences about individuals based on the population-
level results. 
 
Reconsider stratifying the analyses according to HDI. The Figures on page 29-31 show how 
little sense this makes, because the health dimension of HDI is assessed by life expectancy at 
birth – the two variables will inevitably correlate. Could another health economic measure be 
used (e.g. health expenditure per person), to make it more clear how much was actually spend 
on keeping populations alive and well? 
 
Thanks for this comment on life expectancy and HDI which has been made by the other 
reviewers as well. Life expectancy at birth is a key component of HDI and is highly 
correlated with life expectancy in ages 40-84 analysed in this study. As already stated in 
addressing a previous remark of a reviewer, we have now included the rationale for choosing 
HDI in the main text (method, page 6 (lines 29-41)) and in the supplemental file. Briefly, the 
inclusion or exclusion of the life expectancy component in HDI only marginally affects the 
stratification in the analysis. As a measure of country’s well-being, we prefer the original 
HDI to a modified indicator (e.g. without LE) or one solely based on economic reasoning (e.g. 
GDP per capita). 
 
 
We did the analysis using health expenditure per person at an early stage of our analysis. 
There are generally two types of problems were we to use this measure in our study: (1) there 
was large variations in health expenditure per capita over time. In contrast, the stratifications 
of populations barely changed using HDI in different years; (2) there is the prospect of 
reverse causality, given many less healthy countries tend to have high expenditure per person 
that meets the high treatment requirements and costs. 



 
Participants: 
Participants (i.e. countries) are not well described, nor explicitly defined except in figures. 
However, given the short article format and the high numbers of included countries it may 
not be possible. The information is after all available elsewhere. 
 
Methods:  
The methods may have to be assessed by an epidemiologist or biostatistician with expertise in 
cause specific mortality. 
 
Results: 
The paper’s results are credible and well presented (although graphs and tables cannot 
compete with the visual and interactive tools of GapMinder). 
 
Interpretation:  
I have mainly criticized the argument of this paper by challenging its premises. First of all, 
the models of the study may not represent the reality well because 1) life expectancy is part 
of the HDI measure; and 2) cancer is not an avoidable death. The authors’ reasoning may also 
be challenged here because trying to avoid cancer in all socioeconomic and health-
transitioning countries – where people are beginning to live longer and longer – could easily 
inflate health expenditures and lead to poor management of limited health resources. It all 
depends on the cancer control measures of course – but there are still very few low-cost, 
small-scale solutions to cancer. 
 
Hence, to balance the interpretation of the analysis, I think the authors need to put more 
emphasis on understanding cancer as a ceiling effect of longevity and discuss the cost-benefit 
between preventing and treating CVD versus cancer (there seems to be a huge economic and 
life gain disproportionality between the two). 
 
We thank the reviewer for these constructive comments - we hope we have taken them into 
account in revised version, and commented above on each of the specific points. 
 

Reviewer: 3 

 
Comments: 
Cao et al. quantify the impact of cancers and cardiovascular disease (CVD) on longevity 
worldwide during last three decades by performing a retrospective demographic analysis on 
53 different populations (age 40-84) with moderate to high quality cause-specific mortality 
data. They found that “declining CVD mortality 1981-2010 contributed at least half of the 
overall gain in life expectancy in both very high and medium/high Human Development 
Index (HDI) populations. Declines in cancer mortality contributed 0.8 and 0.5 years to an 
observed gain in life expectancy for men and women, respectively. Declining lung cancer 
deaths brought about the largest gain in male life expectancy in very high HDI populations. 
Among women, declines in breast cancer mortality were largely responsible for gains in life 
expectancy.” 
 
It was already known that “cancer is becoming a leading cause of morbidity and mortality 
worldwide”. As lung cancer is the leading cause of death from cancer in men and breast 
cancer is the most prevalent cancer in women, it is obvious that controlling these two cancer 
types will have the highest impact on mortality from cancers. It was also known that 



"mortality rates from cancers and CVD are declining in most highly developed countries, but 
are still rising or at best stabilizing in transitioning countries.” Therefore, “What this study 
adds” is not novel as such.  
 
We appreciate these salient comments although we very much consider our findings to be 
novel. The fact that lung or breast cancer are major causes of death does not necessarily 
imply they have brought the largest changes in longevity. We agree with the reviewer that to 
have a large impact, the cause of death has to be responsible for a large proportion of deaths. 
In order to have an impact on life expectancy however, the disease in question has to be 
amenable to primary prevention, early detection, screening, and/or treatment. In addition, the 
deaths from this cause have to be preventable across age groups, particularly at younger ages 
in order to observe sizable gains in life expectancy. For example, an intervention that led to a 
reduction in death rates at ages over 80 years will have little impact on longevity. This is the 
rationale for using life expectancy to summarize mortality changes across all ages, and to 
evaluate how effective cancer control measures are in extending life-years across the time 
span 1981-2010. We have now revised the “What this study adds” box to clarify the 
significance of this article and its rationale . 
 
Table 1, line 4 is unclear! 
 
Thanks, we have now revised the offending sentence. 
 
 

Reviewer: 4 

 
Comments: 
The authors compared life expectancy (LE) gains due to CVD and cancer among 53 counties 
grouped by human development index (HDI) to emphasize the importance of cancer 
prevention in countries with medium/high HDI. Some comments are listed below. 
 
Major comments: 
1. The authors used the terms “globally’ and “worldwide” throughout the manuscript, 
although only 53 countries with every high or medium/high HDIs were included in analysis. 
The author should consider revising correspondingly.   
 
Thanks for this comment - we agree with the reviewer that not all populations of the world 
are represented in this paper, although we would argue that the subject matter and findings 
have international/global reach. Although only a limited number of populations with medium 
HDI level or higher were included, these populations are geographically representative, with 
at least one in every world continent. We have sought to clarify the countries included in this 
study in the revised methods section and assessed the use of the terms “globally” or 
“worldwide” throughout the manuscript. 
 
2. The conclusions in the main text need to be simplified by removing some 
explanations not examined in the present study.  
 
Thanks, we have revised the conclusions as recommended (discussion, page 15 (lines 42-56) 
– page 16 (lines 2-8)). 
 
Minor comments: 



1. Page 3, line 8: Change the term “lower to middle-income counties”, which was not 
examined in this study.   
 
Agreed, the term is modified to “less resourced countries” (introduction, page 3 (line 11)). 
 
2. Page 5, Lines 44-49: Was the ICD-10 coding used in all deaths included in this study? 
If not, how the coding changes over time or differences between countries may have 
influenced the results and conclusions? 
 
ICD coding was indeed used throughout but changes in certification and coding of cause of 
death (introduction of a new ICD revision: ICD-9 was introduced in 1977 and ICD-10 in 
1992) could of course affect the comparability of the data over time. We have now added 
more details in the method section (page 5 (lines 48-56) – page 6 (lines 2-12)) and discussed 
the limitations due to possible inconsistencies in ICD coding (discussion, page 15 (lines 2-
26)). While various versions of the ICD revision were used in different populations and 
different time periods, the WHO has mapped these different systems to ICD7-10 coding in its 
Mortality Database. There is a consistency in the classifications across different versions of 
ICD coding and across different populations for the common cancers studied in this paper, 
confirmed by previous studies (Danilova et al. 2016; Janssen and Kunst 2004; Mathers et al. 
2005) and our graphical examinations of age-standardized mortality rates by cause over time. 
Doubtless, the results may still be affected by an inconsistencies in classification of death 
information, and noted this as limitation in the discussion (page 15 (lines 2-26)).  
 
3. Page 11, line 14-20: Not all the 53 countries have LE gain due to dropping cancer 
mortality rate.  
 
Thanks for noting this. We have revised and clarified the corresponding sentences (page 10 
(line 32)).  
 
4. Page 14, line 29-31: Not clearly stated. Did the author mean LE gains due to cancer? 
 
Yes, we meant LE gains due to cancer. The sentence has been revised, thanks. 
 
5. Suggest to provide 95% confidence intervals for all estimates (at least for changes in 
life expectancy).  
 
A reasonable point, though the mortality data come from different sources, with the sources 
of uncertainty varying according to levels of data quality, data collection procedures and 
population size in a given country. A more comprehensive evaluation of data would have to 
be performed to ensure the comparability and credibility of confidence intervals across 
countries and over time. To provide a better view of the data quality however, we have now 
added a table with all the data quality components of each population included in the study. 
 
 

Reviewer: 5 

 
Comments: 
Review BMJ 
Life expectancy gains from declining cancer and CVD mortality: a global analysis By Fanny 
Janssen With much interest I reviewed the manuscript. 



An enormous effort has been undertaken to assess for many different countries the life 
expectancy gains from declining cancer and CVD mortality over the period 1981-2010, using 
the appropriate techniques. 
 
I do however have some doubts about the presentation of the paper (focus, amount of results, 
discussion of the results) and – with it – about the added value of the paper.  
 
Whereas the title is about cancer and CVD mortality, the introduction seems to mainly deal 
with cancer mortality. The focus of the paper could be improved.  
 
Thanks for the positive comments. We now have changed the title to single out cancer as our 
main research outcome, and revised the manuscript to reflect that we use CVD as a 
benchmark to evaluate the relative position of cancer in increasing longevity over time. To 
improve the focus of the result and discussion, we have also simplified the paper by omitting 
the results describing the potential gain in life expectancy, assuming removal of deaths from 
different causes, in line with comments from several reviewers. 
 
From the introduction the academic relevance of the paper does not clearly show. Only later – 
in the discussion part - this becomes more clear: “This study is – to the best of our knowledge, 
the first to quantify the contribution of mortality from cancer (by major type) to worldwide 
changes in life expectancy, in association with mortality from cardiovascular disease and 
other major causes of death” and “the methodology we present is likely to provide a more 
accurate measure of the gains in LE over time by simultaneously accounting for changes in 
other causes of death”. This asks for a comparison with previous results. Does the current 
manuscript result in other outcomes / additional knowledge than previous analyses on this 
matter?  
 
We thank the reviewer for pointing to these issues. We have now modified the introduction 
accordingly (page 5 (lines 6-19)). Although there are indeed many advantages of using the 
current methodology in this study, there are no relevant previous analyses that we can 
realistically compare our results with. Therefore, we have adapted the introduction to 
highlight the academic relevance of this article, and have revised the wording of the strength 
of our methodology in the discussion (page 14 (lines 26-41)). 
 
In the results section many different results are shown. The reader easily could get lost. 
Personally I do not see the added value of the PGLE (potential gains in life expectancy) 
analysis. In my view, this answers a very different question than the question currently posed. 
Also I do not see the added value of discussing – in detail – the results for CVD, if your main 
interest is cancer mortality. In my view the key result is Table 2. 
 
We thank the reviewer for this important comment. We have removed the analysis of PGLE 
based on this and other reviewer comments and have also simplified the presentation of the 
results. We however think the results for CVD are important, as a major type of NCD, and 
the profound implications for cancer given CVD mortality declines; comparisons reveal that 
cancer is surpassing CVD as the leading cause of death in many highly developed countries 
and is set to become the leading barrier to greater life expectancy worldwide, part of the (late 
stage) epidemiologic transition. 
 
In the discussion of results (principal findings, implications of findings, conclusion) I feel 
that statements are being made that cannot be clearly linked to the results of the current 



analysis. E.g. “the relative gain [of declines in cancer mortality rates to the increase in life 
expectancy] is linked to a country’s level of development” (p. 11). For this a more formal 
analysis would be necessary. Or “widening gaps in LE relate to inequalities is cancer control 
implementation and corresponding achievements in reducing cancer mortality” (abstract). For 
this a different analysis would be necessary.  
 
Thanks for these points. We have revised the discussion to clarify the previously ambiguous 
statements (page 3 (lines 2-12) and page 10 (lines 31-41)). 
 
On the other hand, the interpretation of some interesting outcomes is lacking. For example: 
the gender differences, some country specific outcomes, and how important the gain in LE 
due to cancer of 0.8 yrs (males) and 0.5 yrs (females) in very high HDI really is, and what 
value we can really assign to its difference with the gains in moderate/high (0.2 years M; 0.2 
years F).  
 
This is a very good point. We have now expanded our discussion to include some statements 
on gender differences, particularly in relation to the tobacco epidemic. We have also 
highlighted some country-specific outcomes, using lung cancer in the Netherlands as an 
example (page 10 (lines 40-48), page 11 (lines 41-58) - pages 12 (lines 2-8, lines 36-51)).  
 
More detailed remarks: 
I would strongly advice to rephrase the sentence ”The decline in CVD mortality contributed 
at least half of the overall gain in LE in both very high and medium/high HDI populations” 
(abstract & p.8), because this does not include the observation that among men in 
medium/high HDI populations the contribution is 44.9%. 
Also in these type of sentences it is important to indicate that you deal with averages, since 
the results do not apply to all the individual populations.  
Please clearly state throughout the text (and especially in the abstract and the tables and 
figures) that you look at changes in life expectancy for the ages 40-84, to avoid 
misinterpretation. 
 
Thank you for pointing this out, we have modified the sentence by stating on average the 
decline in CVD mortality contributed at least half of the overall gain in LE. We have also 
clarified throughout the text that we only look at life expectancy at between the ages 40-84 
(denoted as LE40-84).  
 

Reviewer: 6 

 
Recommendation:  
 
Comments: 
Generally a well substantiated and written piece of research, but I do have several comments:  
 
1. The authors only indirectly dealt with the issue of the quality of the cause-of-death statistic 
by considering only countries that had moderate to high quality mortality data according to 
the WHO’s assessment of population coverage, completeness, and accuracy of cause-of-death 
reports. It was unclear whether the assessment of at least "moderate to high" pertained to all 
years analysed or if just one or several years had to be at least of moderate quality for the 
country to be included in the analysis. I say this because the quality may change quite a lot 
over time as it is well known that coding changes between and within revisions which can 



lead to substantial changes in long-term cause-specific mortality trends. This is even more 
relevant when countries are simultaneously analysed that introduced the revised ICD 
classification system at different times. Some countries (perhaps most noteworthy those from 
the former Soviet Union, which the authors' have also included in their study) even have (had) 
their own coding system. For instance, during the Soviet era the standard ICD classification 
of diseases, as developed by the WHO was not used in statistical practice as they had their 
own classification system, which they revised in 1970, 1991 and 1988. After the dissolution 
of the Soviet Union some former Soviet states implemented a specific abridged version of the 
ICD-10, such as Belarus in 2002. Grigoriev (2012), who conduced an analysis of Belorussian 
mortality by cause of death for the period 1965-2008 actually had to reconstruct the entire 
mortality series to make them coherent: " The first stage of the reconstruction covers the 
transition from the SC-1965 to the SC-1970, and provides coherent time series for 1965-1980 
in terms of the SC-1970. The next stage includes the reconstruction of cause-specific 
mortality trends in terms of the SC-1981 for the period 1965-1987. The third aims at 
reconstructing cause-specific mortality trends in terms of the SC-1988 for the period 1965-
2001. Finally, we reconstructed continuous series for the whole period of 1965-2008 in terms 
of the Belarusian classification BC-2002 that is still in use" (page 13). My point here is that 
little substansive seems to have been done by the authors to ensure that cause-specific trends 
are comparable over time or between countries. To take again Belarus as an example, 
according to Spijker (2004) all-age mortality the cause of death "signs, systoms and ill-
defined causes", a cause that could be considered as illustrative of the quality of the cause-of-
death statistic, declined from 0.9% in 1977 to a mere 0.2% in 1987 but increased to 12.2% in 
1997. Denmark´s percentages were also relatively high in 1997 (3.2) compared to 1977 (10.3) 
while they actually went down from 7.5% to 5.7% in France. In Hungary just 0.1% of all 
deaths had an ill-defined cause. What this implies is that the registered causes of death (incl. 
cancer and CVD mortality, the main causes analysed by the authors) are considered under-
reported when ill-defined causes are relatively high. I therefore suggest that the authors do a 
sensitivity check of the time trends in ill-defined causes for all analysed countries, especially 
around the years when one ICD classification was replaced by the revised one, to check if 
perhaps some of the life expectancy changes over time (or between countries) may have been 
caused by the new classification instead of a supposed improvement in medical technology or 
life style.  
 
We thank you for these informative comments. We have now expanded the data section to 
describe how we processed ill-defined causes (page 5 (lines 48-56) – page 6 (lines 2-12)) and 
discuss this issue further as possible limitations in the discussion (page 15 (lines 2-26)). We 
have also added a table providing a number of data quality indicators for each country, 
including the proportion of ill-defined deaths (Supplemental Material Table 1). We noted in 
answering a previous reviewer that a number of versions of the ICD revision have been used 
in different countries and different time periods, and that WHO have mapped these different 
systems to ICD7-10 coding in its Mortality Database. There is a consistency in the 
classifications across different versions of ICD coding and across different populations for 
the common cancers studied in this paper, confirmed by our graphical examinations of age-
standardized mortality rates by cause over time. Doubtless, the results may still be affected by 
an inconsistencies in classification of death information, and noted this as limitation in the 
discussion (page 15 (lines 2-26)). In terms of the impact of ill-defined causes of death and 
inconsistencies in ICD, previous studies have shown that coding across countries and over 
time is low for cancers (Danilova et al. 2016; Janssen and Kunst 2004; Mathers et al. 2005). 
However, the results may still be affected by some residual inconsistency in classification of 



cause-of-death in some of the populations, such as the former Soviet Union countries, as the 
reviewer mentioned. We have added this as a limitation in the discussion.  
 
Taking into account several reviewer comments, we excluded the Dominican Republic on the 
grounds of data quality concerns. 
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2. As in today's day and age cancer and heart disease have not only become much more 
treatable, they are also diagnosed much earlier than before because of improved screening 
technology and public health practices, one wonders whether the observed improvements in 
life expectancy due to lower cancer and CVD is actually not greater (see also previous point 
on the cause-of-death statistic). 
 
Thanks for this interesting comment. We agree with the reviewer that improved prevention 
and screening practices have impacted on the incidence rates. As pointed out, it would also 
cause a lead time bias, extending the time of diagnosis prior to death. However, the extent of 
introduction of such interventions, their effectiveness and subsequent impact are likely to be 
considerably diverse for different diseases in different populations. On one hand, incidence 
rates for CVD may increase, as previously asymptomatic cases are increasingly diagnosed 
due to better detection. On the other hand, for some cancer types such as colorectal or 
cervical cancer, where the detection method catches cases at early stages (pre-cancer phase), 
improvement in detection method will in the longer run decrease the incidence rates of these 
cancers. This complexity would make it very challenging to provide a general paper taking 
into account the different effects of screening. Presenting mortality rates, in combination with 
incidence rates and survival proportions would provide a more comprehensive picture. Yet 
that would be impossible considering the lack of such expanded datasets for cardiovascular 
disease (CVD) and for cancers in many countries worldwide, as was discussed earlier. We 
have however now included some discussion on screening and its impact, given its 
importance (page 13 (lines 11-25, 53-56) - page 14 (lines 2-12)).  
 
3. While the influence of tobacco on the cause-specific contributions to changes in life 
expectancy was briefly mentioned, more could have been said to this regard as it is pertinent 
in the explanation of mortality trends. Not only are there gender and country differences in 
the "tobacco transition" (reason why improvements in female lung cancer were far less than 
in males and less in moderate/high HDI countries than in very high HDI countries) there are 
also age (i.e. cohort) differences. 
 
Thanks for this comment. In response to another reviewer along the same lines, we have 
expanded the discussion on gender and country differences in the tobacco epidemic (see 



discussion, page 11 (lines 41-58) - pages 12 (lines 2-8, lines 36-51)) and provided a country-
specific example as an illustration of the impact of tobacco transition by gender, age and 
development level of the country.  
 
4. Related to the end of page 12 and beginning of page 13: While putting up the prices of 
tobacco might be one of the most effective ways of reducing its consumption, huge increases 
in the price of cigarettes are also known to lead to increased hardship among low-income 
families who are exactly those that are least likely to give up. This was already observed in 
New Zealand more than a decade ago (Thomson et al 2002) and again recently when the 
latest tax increase has been labelled racist as it mainly affects poorer individuals who tend to 
be from ethnic minority groups (NZ Drug Foundation 2016). The prospect is that the price 
will be about NZ$30.00 (US$21.50; EUR20.30) per packet in 2020. 
 
Thanks for flagging this. We agree that it is important to keep a within-population 
perspective including inequities in addition to the between-population view. The reviewer’s 
example on the cigarette tax increase in New Zealand is very interesting, and should be taken 
into consideration by countries in decision-making at the local level. We have now added this 
into the discussion (page 14 (lines 11-19)).  
 
References used in this review- 
 
Many thanks for pointing out to these references, we found them useful and have now cited 
several of them in the revised text. 
 
 
 
 
 


