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In the present article, the authors use national data from Canada to try and understand whether the increase in thyroid 
cancer incidence observed in this country  in addition to other counties in the world - could be due to an increasing 
exposure to known or unknown risk factors or to overdiagnosis.  
 
1. The major problem is that the authors do not clearly state how they are going do this. Only in the conclusions, 
it is finally clear that the support for the overdiagnosis hypothesis comes from the great variability of thyroid cancer 
incidence in the different provinces within this country. Although I think that this interpretation could be sensible, the 
authors should re-structure their paper in order to explain better this idea, from the introduction and all along the 
paper. Because to me, now it is not at all clear what the authors are aiming at. 
The paper has been restructured to portray the concept of over-diagnosis  throughout the paper. 
 
2. There are too many figures, some of them are not necessary. Instead, it would be nice to map perhaps the 
incidence rates across different provinces, so that it would be visible that even among geographically close provinces the 
incidence rates for this cancer vary (which would provide further evidence that health system is a fundamental cause of 
the epidemic of thyroid cancer). 
We have moved Figures 3a/b and Figure 5a/b to the Appendix 1 and 2, and have only three figure s in our 
paper, including a map showing the incidence rates for each province.  
 
3. Figure 1: mortality, please specify that it refers to both sexes combined. 
We have provided crude mortality  rates by gender.  The cell numbers are too small, so many are not  
provided, therefore we cannot calculate age standardized mortality  rates by gender.  
 
4. Figure 2: not clear what you want to show here: that the incidence rates are correlated between females and 
males within the same province is quite obvious (and the correlation line distract the reader from the important things). 
What is more interesting is the variability across provinces. As mentioned above, a map of Canada with different colours 
corresponding to different levels of incidence would do the job  separated by gender. 
Figure 2 has been removed, and replaced by a map showing the variation by province.  
 
5. Please, make also clear the labels of the provinces, otherwise the reader would not understand what they refer 
to. In the methods, you should specify how many and which provinces are included overall. 
The provinces are labeled and we describe in methods why we chose the four provinces with the largest 
populations for the graphs.  We are not able to graph rates of the provinces with smaller populations ove r 
the past 42 years  because of small cell s ize. 
 
6. In figures 3 and 5, the selection of the provinces shown is quite arbitrary and it changes (sometimes you keep 
4, sometimes only Ontario). Then figure 4, refers to whole Canada. I is not clear why the authors use this changing 
pattern, but it is difficult to follow and it is not clearly justified. Eventually figures 3 and 5 could be removed or put in 
the Appendix. 
Figures 3 and 5 have been moved to the Appendix 1 and 2.  Figure 3 shows the four provinces w ith the 
largest populations over the past 42 years  and with data available.  Ontario shows the largest absolute 
increase in age specific incidence rates of the four provinces we are able to graph.  
 
7. Discussion: the first sentence should be modified: increases have been larger for women compared to men only 
in absolute terms. But it relative terms, they are approximately similar (because women have usually a higher level of 
incidence than men). 
The discuss ion has been changed to emphasize the over-diagnosis  concept.  The first sentence has been 
changed to describe the greater increase in absolute terms for females compared to males.  
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Lack of novelty in overall thyroid cancer literature, but helpful from a national perspective 
Yes, we agree, but no Canadian national analys is  of this  type has been published previously   
 
Abstract 
1. As the main outcomes are incidence/mortality, might consider presenting the mortality data in the result 
section, instead of just saying is stable.  Could say remained stable at X. 

The abstract now includes the mortality  rate. 
 
2. No justification of how the 75% came into the conclusion, new results should not appear in the conclusion and 
is not clear where this number comes from, in the abstract. 
We have removed the statement that 75% of thyroid cancer comes from over -diagnosis .   
 
Figure 1 
3. Since there is a sharper increase in incidence in females, can the authors break down mortality by gender? 
Crude mortality  rates are provided by gender. As noted, we cannot calculate standardized rates.  
Figure 2 
4. Needs label of the provinces 
5. Title should be incidence rate 
Figure 2 has been deleted. 
 



Figure 3 
6. Label of the provinces 
Figure 3 has been moved to the Appendix and the provinces are labeled. 
 
7. Rationale for selected provinces should be in the methods 
The provinces selected (Ontario, Quebec, Alberta, British Columbia) are those with the largest populations 
so we have complete data over the past 42 years .  This  has been described in the methods section.  
Figure 4 
 
8. Rationale for selected cut off should be in the methods 
Figure 4 graphs data from 1972, 1992 and 2012 so we can see how the difference in trends has changed 
every twenty years .  This  is  described in the methods. 
 
Figure 5 
9. Rationale for selected province and year cut off should be in methods 
Figure 5 is  showing the difference in age specific incidence rates for Ontario (every 20 years  over the past 
42 years).  We used Ontario because it has the highest peak in age specific incidence rates of the four 
provinces, for which we have complete data series . 
 
Methods 
10. CCR is not defined when first used. 
Done 
 
11. The authors might expand and provide more details in this section to make their research more reproducible. 
For example, How many patients are included in this database, how reliable is this set in terms of covering the whole 
population, ICD 9 identification, what codes were used, how is the data linked.  What drawback or improvement is 
expected from the merge of databases? 
The ICD 9 and 10 codes are described in the methods.  The Canadian national databases that collect 
incidence and mortality  data have changed over the past 42 years  and this  is  described in the methods. 
Perhaps the reviewer is  unaware that in Canada, unlike the US, the cancer incidence databases cover the 
complete country. We hope this  is  clear from the methods section now.  
 
12. The authors might want to clarify what they mean by small cell sizes (likely categories with a small number of 
patients).  Briefly describe which calculation were limited by this description. 
Cells  reporting any number less  than 5 are a small s ize, and are not reported.  This  is  defined in the 
methods, and we noted calculations that are limited. 
 
13. Can also add how were the incidence, mortality, adjusted rates calculated. 
We described how we calculated incidence and mortality -adjusted rates us ing Excel spreadsheets and 
population data from Statistics  Canada. 
Results 
14. Is 1991 the latest census data? 
No, but has been used as the standard for such standardization calculations in Canada until last year. 
Therefore we used this  for comparison for previous work. We emphasized this  in the methods. 
 
15. If unable to calculate the adjusted mortality rate, maybe the crude can be added to figure 1 
Crude mortality  rates by gender have been added to Figure 1.  
Discussion 
16. No references for this statement, American literature suggest that imaging and physical exam are drivers for 
this increase detection  
Sentence has been deleted. 
17. The rise in incidence accelerated in the 1990s, coinciding with the increased use of ultrasound and image 
guided needle biopsies.   
Sentence has been deleted, s ince we do not have data for that.  
18. No references for this statement.  Up to now, thyroid cancer is known to be slowly progressive and not 
associated with mortality.  Overdiagnosis is then likely due to detection of smaller cancers.  I think those might be 
stronger arguments (compare the size of treated cancer, between 1970 and now and so own).  The authors provide no 
other references or basis for not calling thyroid cancer, cancer or to assume that 75% of the increase is overdiagnosis 
due to imaging.  There is literature that physical exam is also a driver.  It can be argued, that a large 4 cm tumor found 
incidentally will not lead to mortality, but not consider overtreatment. 
This  has been deleted.  Unfortunately we do not have tumor s ize or histology data. 
19. If over-diagnosis is the major contributor to rising apparent incidence in Canada, then a large proportion of 

untreated. If 1992, when 
ultrasound become more readily accessible, were considered a baseline, over 75 percent of thyroid cancer cases would 
be attributable to over-diagnosis. 
This  sentence has been deleted. 
 
20. No data on tumor size is provided on this study. 
Unfortunately, we do not have tumor s ize or histology data. We have elaborated on this  in the limitations 
paragraph. 
 
21. In Canada, as in many high-income countries, the increase in thyroid cancer incidence occurs from mostly 
asymptomatic cancers and thyroid cancer mortality rates have not changed over the past several decades 
22. Overall this discussion should be reframed and should be structure as summary of findings, comparison with 
previous literature, explanation for findings, limitations and conclusion.  In the area of explanation from findings, they 



should introduce the possibility of over diagnosis and define this concept.  Then explain why they think this is happening 
based on their data.  As it is written the message of the paper is not clear and it feels like the authors are over 
concluding. 
The discuss ion has been reframed, with a definition of over -diagnosis  and discuss ion about the variability  
of thyroid cancer incidence among provinces suggestive of over -diagnosis . 

 


