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ABSTRACT

Objectives: This study aimed to establish a control group based on the big data from National Health
Insurance Service. We also presented presented the number of incidences for each cancer, and analyzed the
cancer incidence rate among Korean workers.

Methods: The cohort definition was separated by ‘baseline cohort’, ‘dynamic cohort’, and ‘fixed— industry
cohort’ according to the definition. Cancer incidence was calculated based on the Korean Standard
Classification of Disease code. Incidence rate was calculated among the group of all workers and public
officials. Based on the study subjects and each cohort definition, the number of observations, incidences, and
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the incidence rate according to sex and age groups was calculated. The incidence rate was estimated based
on the incidence per 100,000 person-year, and 95% confidence intervals calculated according to the Poisson

distribution.

Results: The result shows that the number of cancer cases in the all-worker group decreases after the age of
55, but the incidence rate tends to increase, which is attributed to the retirement of workers over b5 years
old. Despite the specific characteristics of the workers, the trend and figures of cancer incidence revealed in
this study are similar to those reported in previous studies of the overall South Korean population. When
comparing the incidence rates of all workers and the control group of public officials, the incidence rate of
public officials is generally observed to be higher in the age group under the age of 55. On the other hand, for
workers aged 60 or older, the incidence rates were 1,065.4 per 100,000 person-year for all workers and

1,023.7 per 100,000 person-year for civil servants.

Conclusions: This study analyzed through health insurance data including all workers in Korea, and analyzed the
incidence of cancer of workers by sex and age. In addition, further in—depth researches are needed to

determine the incidence of cancer by industry.

Key words: National Health Insurance Service, big data, worker, cancer, incidence
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Table 1. Baseline characteristics of study samples among total workers and public officials according to each cohort design

Total workers

Baseline cohort N (%)

Dynamic cohort N (%)

Fixed—industry cohort N (%)

Total 10,768,989 (100.0) 11,050,398 (100.0) 8,317,710 (100.0)
Sex Male 7,167,927 (66.5) 7,362,615 (66.6) 5,740,042 (69.0)
Female 3,618,073 (33.5) 3,687,783 (33.4) 2,577,668 (31.0)
25-29 1,772,555 (16.4) 1,853,391 (16.8) 1,406,466 (16.9)
30-34 1,854,080 (17.2) 1,907,448 (17.3) 1,459,580 (17.5)
35-39 1,890,273 (17.5) 1,925,593 (17.4) 1,525,911 (18.3)
Age 40-44 1,670,085 (15.5) 1,697,347 (15.4) 1,298,749 (15.6)
45-49 1,466,671 (13.6) 1,494,043 (13.5) 1,178,732 (14.2)
50-54 1,126,037 (10.4) 1,147,382 (10.4) 814,843 (9.8)
55-59 643,775 (6.0) 657,070 (5.9) 421,468 (5.1)
60-64 362,524 (3.4) 368,124 (3.3) 211,961 (2.5)
2007 4,999,016 (60.1)
2008 6,050,237 (72.7)
2009 10,786,000 (100.0) 10,786,000 (97.6) 8,317,710 (100.0)
2010 10,717,997 (99.4) 10,801,025 (97.7) 8,314,709 (100.0)
Year 2011 10,667,341 (98.9) 10,835,097 (98.1) 8,293,307 (99.7)
2012 10,605,077 (98.3) 10,828,096 (98.0) 8,250,626 (99.2)
2013 10,541,774 (97.7) 10,734,444 (97.1) 8,207,232 (98.7)
2014 10,511,101 (97.5) 10,686,858 (96.7) 8,186,613 (98.4)
2015 10,491,048 (97.3) 10,655,973 (96.4) 8,170,683 (98.2)
Public officials
Baseline cohort N (%) Dynamic cohort N (%) Fixed-industry cohort N (%)
Total 677,485 (100.0) 677,667 (100.0) 611,833 (100.0)
Sex Male 338,652 (50.0) 338,793 (50.0) 300,080 (49.0)
Female 338,833 (50.0) 338,874 (50.0) 311,753 (51.0)
25-29 71,960 (10.6) 71,982 (10.6) 66,409 (10.9)
30-34 110,036 (16.2) 110,061 (16.2) 101,535 (16.6)
35-39 111,524 (16.5) 111,571 (16.5) 104,072 (17.0)
Age 40-44 111,381 (16.4) 111,415 (16.4) 104,121 (17.0)
groups 45-49 113,637 (16.8) 113,657 (16.8) 105,520 (17.2)
50-b4 90,020 (13.3) 90,042 (13.3) 82,259 (13.4)
b5-h9 53,141 (7.8) 53,151 (7.8) 41,496 (6.8)
60-64 15,786 (2.3) 15,788 (2.3) 6,421 (1.0)
2007 5,744 (0.9)
2008 9,253 (1.5)
2009 677,485 (100.0) 677,485 (100.0) 611,833 (100.0)
2010 676,882 (99.9) 676,963 (99.9) 611,832 (100.0)
Year 2011 676,160 (99.8) 696,292 (99.8) 611,823 (100.0)
2012 675,336 (99.7) 675,494 (99.7) 611,221 (99.9)
2013 674,555 (99.6) 674,696 (99.6) 610,582 (99.8)
2014 673,734 (99.4) 673,866 (99.4) 609,908 (99.7)
2015 672,919 (99.3) 673,045 (99.3) 609,207 (99.6)

HAo. F BA0A A 224 kY] e A8EC o] AAE . BRI C.2 Supplementary table 1-6

gt S Sl A= AXEALH(Table 2), & e A Z2AF B 53] 57U AR 452 24
T Aol A HYE FA] AAHAKTable 3). EZE  Eo] AXEAH.
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Table 2. Number of cases, observations, and incidence rate for all neoplasms combined (ICD code: C00—-C97, DO0-D09) among
total workers in each cohort design [Cl: confidence interval]

Baseline cohort

Age Total Male workers Female workers

groups Cases P_erson—years Incidence rate” Cases P_erson—years Incidence rate Cases P_erson—years Incidence rate
(in 100000 [95% Cl] (n 100,000 [95% Cl] (n 1000000 [95% Cl]

25-29 13564 121 . 09t Lo 339 609 [522‘3?6.5] 10235 60.1 i - 9i373.7]
30-34 19614 1%/ [1 521.1%%6.6] 7308 822 [86.%%30.9] 12311 448 [269?;1'2%9.5]
B30 27.7% 1294 |, 2?;3?7_3] 12488 908 i w5 13_7%9_9] 15308 386 [390?593%3_ .
40-44 33740 1145 [291?5??'2;_8] 16315 79.4 [202???3‘(‘)8_ g 17425 35 [ 480 e, .
4549 40741 1002 10 0, g B2 700 [326?83_1;35. g 1759 302 [571.537?'5888. A
50-54 42382 /64 [549??5%9.9] 20291 95 [526?2—2'528.7] 13091 213 [603?219624.2]
85-59 32,985 432 [755?26—3'71;1 7] %691 31 [8012.3411—12??51 3 124 TS (61 76.3;1616.3]
60-64 25480 239 [1,0512’.(3)6—3?:?)78.5] 21,321 181 [1,16;:13??;?95.0] 4159 58 [6912?7035.0]

Age Dynamic cohort
groups Total Male workers Female workers
2529 13671 1242 081_219f1’ g 387 633 5 _%3_';’5_2] 10294 608 . 66?5’?&272_5]
03 19730 1202 0t hg 7361 839 [85%7_'§9_7] 12360 452 [268%?'23;8_ .
35-39 2789 1308 [2102_3'2‘% sq 12528 919 i 331.353%8.7] 15368 389 [388?793%1.2]
40-44 33943 1156 [290?2_3'226_8] 16389 802 [201?&%7_ g 17554 354 : 186 3, .
45-49 41031 1013 401‘_‘83%8_8] 23353 708 [325?93?;3 iy 17678 306 [569_55?5%6_6]
80-54 42644 772 [546.55—25%7.3] 20459 556 [524.50395%6.1] 13185 217 [5986.33?6519.0]
B5-50 33181 437 [751?75?'7%8.” 25864 321 [796?2221 oo 7317 18 [617?3?)1616.3]
60-64 25592 241 [1,0421(7)2',875.7] 2141 182 [1,1612?;?;?94.5] 4781 59 [685?2—6'728.4]

Age Fixed—industry cohort
groups Total Male workers Female workers
2529 11300  114.8 [96_%500_3] 3339 628 - 331'525_0] 7,961 52 ' 491.§i156.5]
0-3 15814 1204 |, soais g 690 83 - by 0 8914 373 [233?3?233.8]
339 22002 158 |, 721_&%7_2] 11139 922 0 81_59@3_” 10863 337 - 6?’5?3728_8]
40-44 25359 1065 [235?23?'21“_” 13740 767 [1761_272282_2] 11619 208 [382?5?'3%6_6]
45-49 31638  96.2 [325?12?3732.3] 20275  69.9 [286%’9'2% hg 11383 262 : 425‘.13?430.9]
50-54 29403 654 s P g 218% 488 " s g 5% 168 : 442‘_*2?4863_2]
55-59 20852 335 61 e o 16986 254 [658(.53??63;8.4] 3866 82 [4581.1;?2112138.6]
60-64 14,701 168 [8592.3??—39?5)37.6] 12,782 132 [948?(%781 6 919 37 [500?22?52117.3]

“Incidence rate per 100,000 person—years
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Table 3. Number of cases, observations, and incidence rate for all neoplasms combined (ICD code: C00-C97, DO0-D09) among
public officials in each cohort design [Cl: confidence interval]

Baseline cohort

Age Total Male workers Female workers

groups Cases P_erson—years Incidence rate” Cases P_erson—years Incidence rate Cases P_erson—years Incidence rate
(in 100,000  [95% Cl] (in 100,000 [95% Cl] (in 100,000 [95% Cl]

25729 687 5 [1 275148 O 1 [43.5163'732.3] 626 39 [ 47?(?%%2.9]
30-34 1676 77 [208?31?'229.3] 257 26 [87.?%51) 241 A9 ° [269??3%9.0]
-39 226 77 a7 aman 400 3.2 sy 8% 44 102400,
40-44 3000 77 o7 aampe 8B 39 nooripeg 2162 38 (5520501 4
449 3723 18 agordosy 183 48 ooy 2089 32 (631 7-668.6]
50-54 3656 62 e 241 44 aasaesy 46 18 (6725752,
85-69 2867 36 pniieg 2160 27 vesug 77 09 715.0-5503
BG4 1108 11 o e 8% 08 00011405 219 02 163510000

Age Dynamic cohort
groups Total Male workers Female workers
25729 687 5 [1 275148 O 1 [43.516—'32.3] 626 39 [ 47?22%2.9]
30-34 1676 77 [208??1?2629.3] 257 26 [87.3%? 24y 1419 5 [269?53%9.0]
3%-39 2296 78 [284?(?%%8.6] 400 3.2 (1 11.32—3i135.7] 186 44 [41 0ot 1]
40-44 3000 77 [377:.34?—14%5.6] 838 39 [1 99?71238.9] 2162 38 [552?52?6%1 4]
45-49 3723 78 [4654.133 a6, g 1es4 48 [339?:?%?4.2] 2089 32 [6316.35?6?38.6]
80-54 3657 62 [574.5(?—3'6(1)2.6] 2412 44 [524?;31—65168.4] 1245 18 [672?511'7%2. 1]
85-59 2867 36 [771?10 E)a'3129.9] 2160 27 [776?219é3,4.9] 707 09 [715?2';330.3]
60-64 1,109 11 [9641.é921?(5?35.8] 890 08 [9991.69??1810.5] 219 0.2 [763.23?:800.01

Age Fixed—industry cohort
groups Total Male workers Female workers
25729 482 a7 [94.1393;'13 29] 45 ! [32.%?20.2] 437 3.7 [1081.31’3230.9]
80-34 1Mz 7T [1471.5—7%6.5] 160 24 [56.6363'727.3] 92 a7 [ 91?%1'227.4]
35-39 1508 72 [1 00,6301 3 % 31 [75.%5136.9] 1243 42 [282?8?3?; 5.4]
40-44 1929 72 [257???—92281 4 M 3.7 [1 381_85—1i164_2] 13756 35 [372?2342 4.2]
449 23 72 00wy 102 42 osaserg 12 29 1400, 14572
50-54 2286 56 [392%33126.6] 1550 41 [360:.35?329.0] 736 16 [43 1[.15%4899.7]
9559 1491 28 [499%&3253.6] 1102 2 [51 8?9515%4.5] 389 08 [468?111—85772.9]
60-64 298 04 [636??133%1 2 & 03 [606?&?—3'7%8.4] 67 01 [623.???;821 Al

“Incidence rate per 100,000 person—years
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Figure 1. Age-specific incidence rates of common cancers among male Korean workers (Incidence rate per 100,000
person-year)
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Figure 2. Age-specific incidence rates of common cancers among female Korean workers (Incidence rate per 100,000
person-year)
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