Response to the Comments from Reviewer #1.

1.1. Determining that the increase in detection rates is driven by overdiagnosis is very hard to prove - no study design
does this robustly. What the authors present is a set of observations which describe the characteristics of the
additionally detected cases, which they interpret as being cases which did not require treatment.

Response)

We agree with the reviewer that the increase in detection rates which is driven by overdiagnosis is very hard to

prove.

However, in our study, we tried to show that the majority of screen-detection belong to the “overdiagnosis” catergory.
Our study showed that screen-detection accounted for two-thirds (66.1%) of total increase in thyroid cancer incidence
between 1999 and 2008 in Korea. (Table 2, Figure 3)

In fact, 94.4% of the overall increase in the thyroid cancer incidence was due to the increase of tumours with <20mm
size (66.0% of total increase was increase of tumours with <10mm - most of them seems to be clinically insignificant
except for anaplastic thyroid carcinoma [1].) and 97.1% of the overall increase was due to the localized (35.5%) and
regional (61.6%) SEER summary stage tumours. The 5-year relative survival rates for localized and regional SEER
summary stage thyroid cancer was 100.4% and 100.1% [2], respectively, which further support the concept of
overdiagnosis in Korea.

Thyroid cancer cases detected by cancer screening do not necessarily mean they do not require treatment. The
treatment for thyroid cancer should be decided by histologic type of cancer, cancer stage, clinical or prognostic factor,
patient’s condition and physician’s judgement. However, screen-detected cases are more likely to do not require
treatment as compared with clinically detected cases. In our study, we used a pre-designed checklist to sort out the
route of tumour detection as described in the medical records, including the circumstances why the patients sought
medical attention. All the cases who came for a screening purpose without any thyroid-related symptom were grouped
as screen detection and any cases who had records of any thyroid tumour-related symptoms, known history of
hypothyroidism or any non-specific complaint such as easy fatigability, axillary discomfort were also grouped as
clinical detection.

Reference)

1. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology: Thyroid Carcinoma.
V.2.2014.

2. Jung KW, Won YJ, Kong HJ, et al. Survival of Korean adult cancer patients by stage at diagnosis, 2006-2010:
national cancer registry study. Cancer Res Treat 2013;45:162-71.

1.2. I would suggest that they think more cautiously about the conclusions - there are some groups where increases
have occurred which do not quite fit with this interpretation.

Response)

I agreed with you that some of the increase in thyroid cancer incidence rate may be partially explained by other
factors (maybe environmental factors) in other countries.

However, as you can see the below figure, the abrupt increase in the thyroid cancer incidence in Korea is a very
exceptional situation as compared with other countries. [1] According to GLOBOCAN 2012, the thyroid cancer ranked
as the 17th most common cancer worldwide, [1] while thyroid cancer in Korea ranked as the 1st most common cancer
in year 2012.[2] However, thyroid cancer ranked just as the 6th most common cancer in 1999. This increase in the
incidence of thyroid cancer in Korea which occurred in both sexes over a very short time span [2-4] is not simply
explained by the change in external environmental factors, because the most of thyroid cancer is very slowly
progressing tumour if there was no man-made disaster, such as nuclear accident.[5-8]

However, this finding may be not relevant to other countries. Therefore, we deleted a following sentence: “This
happens in England and U.S., as well [1, 6, 7].” (Page 19. Line 18)

Figure. International comparison of age-standardized incidence rate for thyroid cancer for selected countries.
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1.3. Confidence intervals need to be used throughout the paper to describe the uncertainty in the findings originating
from the use of random sampling. Although they are included in some of the tables, they are largely absent from the
abstract, text, and figures.



Response)
As recommended, we added 95% confidence intervals in the abstract, manuscript and figures.

1.4. Could you please reference the world standard of Segi?

Response)
As recommended, we added the reference for the Segi’s world standard population.
(reference no.21) (Page 10, Paragraph 1, Lines 1)

1.5. A number of figures and tables are lacking full descriptions (e.g. details of all statistics plotted on the box plot,
denominators for the rates, etc). Please double check that all required details are specified.

Response)

As recommended, we added the detailed description for the figures and tables. We also describe the detail of the
statistics and double checked by first authors. e.g.) numerator and denominator for the rates and statistics for the box
plots.

1.5. The depiction of mortality rates in Figure 1 is unreadable. The authors might consider using a second scale on the
graph given the low mortality rate.

Response)
As recommended, we added secondary vertical axis for mortality rates in Figure 1. It shows changing trends over time
more clearly.

1.6. What is the expected time between diagnosis and death for thyroid cancer? Any change in mortality from early
diagnosis would not be detectable until this time has passed

Response)

The mortality rate from thyroid cancer between diagnosis and death for thyroid cancer was 2.57 per 1000 person-
year. Therefore, the mean expected time between diagnosis and death for thyroid cancer was about 389.1 year in our
study.

As you can see in Figure 1, the mortality rate shows a slight fluctuation from 1999 to 2013. However, this slight
variation of mortality rate seems to be natural, because the mortality rate itself is very small.

In addition, hazard function for thyroid cancer mortality is stable by period as you can see below figure.

Figure. Smoothed hazard function for thyroid cancer death by follow-up year
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