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Consecutive 10 Years Analysis (2004-2013)

Jin-Seok Lee, MD', Sang-Wook Kang, MD', Chi Young Lim, MD?

Department of Surgery, Yonsei University College of Medicine, Seoul, Korea1,
Department of Surgery, National Health Insurance Service llsan Hospital, Goyang, Korea®

= Abstract =

Background/Objectives: To analyze changes in the incidence of thyroid cancer for Korean population using
big data from the National Health Insurance Service.

Materials & Methods: Sample cohort database between January 2004 and December 2013 with 1,000,000 cases
for each year was enrolled in this study. Thyroid cancer incidence was analyzed by sex, age and by region. Public
health insurance payment was used to reflect socioeconomic status.

Results: The incidence of thyroid cancer in Korea increased for 10 years annually. There are 3 times increasing
in the incidence rate of thyroid cancer from 2004, 0.03% to 2013, 0.09%. The sex ratio in the incidence rate
of thyroid cancer was male : female = 1:7.2 in 2004 and male : female = 1:3.6 in 2013 that suggest decreased
gap between the sex ratio. Between 2004 and 2010, the incidence rates of those in their 40s were found to be
the highest, whereas the incidence rates for those in their 50s were found to be highest from 2011 and thereafter.
Every year the high socioeconomic status group showed a higher incidence of thyroid cancer than low socioeconomic
status group. Some specific region showed continuous high incidence of thyroid cancer, not all city and state.

Conclusion: The incidence rate of thyroid cancer for 10 years had special feature by sex, age, socioeconomic
status and especially by region. This results will be a barometer for further epidemiologic study about the incidence
of thyroid cancer for Korean population
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Table 1. Number of samples of the sample cohort database by year

Year Total Male Female Nationally registered population
2002 1,025,340 513,258 512,082 48,229,948
2003 1,017,468 509,212 508,256 48,386,823
2004 1,016,580 508,223 508,357 48,583,805
2005 1,016,820 508,317 508,503 48,782,274
2006 1,002,005 500,808 501,197 48,991,779
2007 1,020,743 510,009 510,734 49,268,928
2008 1,000,785 501,019 499,766 49,540,367
2009 998,527 499,689 498,838 49,773,145
2010 1,002,031 501,338 500,693 50,515,666
2011 1,006,481 503,428 503,053 50,734,284
2012 1,011,123 505,614 505,509 50,948,272
2013 1,014,730 507,289 507,441 51,141,463

Nationally registered population : Ministry of the Interior and Safety, nationally registered population status
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Table 2. Estimated number of new thyroid cancer patients

Total number of

Number of new thyroid

Cancer registration

vear samples (A) cancer patients (B) =(B/A) 100,000 statistics crude rates
2004 1,016,580 287 28.2 21.4
2005 1,016,820 319 31.4 26.2
2006 1,002,005 374 37.3 33.0
2007 1,020,743 497 48.7 43.2
2008 1,000,785 588 58.8 55.2
2009 998,527 771 77.2 65.2
2010 1,002,031 751 74.9 73.5
2011 1,006,481 904 89.8 82.0
2012 1,011,123 971 96.0 87.4
2013 1,014,730 907 89.4 -

Cancer registration statistics crude rate: excerpts from the National Cancer Registration Program Yearly Report (2012,
Cancer Registration Statistics), Crude Rate = (Number of New Cancer Patients/Mid-Year Population)x100,000.
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Table 3. Yearly incidence rates of thyroid cancer

Year of new Number of new thyroid Total No. of

diagnostics cancer patients samples (%)
2004 287 1,016,580 (0.03)
2005 319 1,016,820 (0.03)
2006 374 1,002,005 (0.04)
2007 497 1,020,743 (0.05)
2008 588 1,000,785 (0.06)
2009 771 998,527 (0.08)
2010 751 1,002,031 (0.07)
2011 904 1,006,481 (0.09)
2012 971 1,011,123 (0.10)
2013 907 1,014,730 (0.09)

Table 4. Yearly incidence rates of thyroid cancer by sex

Year Number of Number of
male female
2004 35 252
2005 44 275
2006 52 322
2007 71 426
2008 90 498
2009 121 650
2010 134 617
2011 176 728
2012 183 788
2013 194 713




Table 5. Incidence rates of thyroid cancer by age

Year of examination

Age
(;;Jr} 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
0-19 1 2 2 3 1 5 6 1 6 2
20-29 21 20 20 28 21 45 32 38 48 49
31-39 57 55 72 93 929 146 133 168 186 150
40-49 90 110 118 154 197 220 213 261 254 274
50-59 55 74 103 126 164 208 219 268 298 263
60-69 38 41 46 76 81 99 99 17 134 101
70-79 23 14 10 15 20 42 42 40 42 60
80-99 2 3 3 2 5 6 7 11 3 8
Table 6. Income bracket classification by health insurance duty system
Income bracket Occupation (won) Region (won) Other
Bracket 1 23,980 or less 9,760 or less 10% or less
Bracket 2 23,980-28,590 91,760-16,080 11% or more and 30% or less
Bracket 3 28,590-34,640 16,080-23,270 21% or more and 30% or less
Bracket 4 34,640-41,730 23,270-34,980 31% or more and 40% or less
Bracket 5 41,730-50,740 34,980-49,670 41% or more and 50% or less
Bracket 6 50,740-62,290 49,670-68,250 51% or more and 60% or less
Bracket 7 62,290-77,730 68,250-90,750 61% or more and 70% or less
Bracket 8 77,730-99,870 90,750-121,360 71% or more and 80% or less
Bracket ¢ 99,870-136,290 121,360-163,850 81% or more and 90% or less
Bracket 10 136,290-1,753,300 163,850-1,718,200 91% or more and 100% or less

Table 7. Calculated number of examinations by income bracket

Income bracket 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Bracket O 2 5 1 5 15 19 3 60 18 20
Bracket 1 18 12 16 30 30 51 41 54 54 61
Bracket 2 9 17 20 24 27 34 40 54 61 50
Bracket 3 18 25 17 31 30 50 46 52 48 51
Bracket 4 22 11 24 30 28 57 45 64 59 65
Bracket 5 18 24 29 38 47 58 62 60 72 66
Bracket 6 31 30 33 46 57 57 62 76 75 94
Bracket 7 35 33 33 40 66 59 64 85 103 81
Bracket 8 30 37 46 62 60 104 116 102 125 86
Bracket 9 47 46 67 82 96 119 15 140 163 145
Bracket 10 57 79 88 109 132 163 157 157 193 188

10 N=xdd Z2a4Me 2HE AFE dAGY BB 52 As & & doH
(Table 8), 1 9] AHo| A= AU=ol IAT0.38%), ¥
2

B3, O, 4 AE A7), 2, 35, FE A8 A TFE027%), BLT0.26%), BAT027%) / BAEE

3 AR A AF 5 170 AEAGS A E 2004 o] GU+T0.28%), DET(0.25%), ILHT0.14%), A
WEE 20133d7HA] 1093 B8 IS E AEE o] 43} T(0.23%), =5T(0.47%) / AL =2 AA A (0.19%),
o gAY A ES EA3AT AFAVE A HY AZFH0.16%) / AePd=o] F48550.31%), T-8:(0.38%),
H 201230 T E0] 023%E 177] AEAY 1083 SFT(0.22%), FET(0.16%), DE=T(0.25%) - 14
T E T AY A 2AEAT vt F2 oieA Mool A Eo] Eokh



Table 8. Incidence rates of thyroid cancer By 17 Cities or states in Korea

Year of examination (%)

City or state

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Seoul 0.03 0.04 0.04 0.05 0.06 0.10 0.08 0.09 0.1 0.10
Busan 0.02 0.03 0.03 0.03 0.05 0.06 0.06 0.09 0.10 0.12
Daegu 0.02 0.04 0.04 0.06 0.09 0.10 0.12 0.12 0.12 0.11
Incheon 0.03 0.02 0.02 0.03 0.04 0.05 0.05 0.07 0.10 0.07
Gwangju 0.05 0.06 0.08 0.09 0.09 0.10 0.11 0.10 0.10 0.10
Daejeon 0.03 0.04 0.05 0.06 0.09 0.12 0.12 0.10 0.15 0.10
Ulsan 0.05 0.03 0.03 0.04 0.05 0.09 0.10 0.13 0.12 0.13
Sejong 0.23 0.08
Gyeonggi 0.03 0.03 0.04 0.05 0.06 0.07 0.07 0.09 0.08 0.08
Gangwon 0.01 0.03 0.01 0.03 0.03 0.03 0.03 0.05 0.05 0.07
Chungbuk 0.01 0.04 0.02 0.03 0.04 0.04 0.05 0.07 0.07 0.05
Chungnam 0.01 0.01 0.03 0.05 0.05 0.06 0.08 0.08 0.07 0.10
Jeonbuk 0.03 0.03 0.05 0.04 0.06 0.07 0.07 0.08 0.13 0.09
Jeonnam 0.05 0.05 0.07 0.09 0.08 0.12 0.07 0.12 0.13 0.13
Kyeongbuk 0.02 0.03 0.04 0.04 0.04 0.08 0.09 0.07 0.07 0.07
Kyeongnam 0.04 0.02 0.04 0.04 0.06 0.07 0.05 0.08 0.09 0.07
Jeju 0.04 0.03 0.05 0.03 0.13 0.05 0.06 0.05 0.04 0.10
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