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Background: The prevalence of thyroid cancer has increased very rapidly in Korea. However, there is no published report focus-
ing on thyroid cancer mortality in Korea. In this study, we aimed to evaluate standardized thyroid cancer mortality using data 
from Statistics Korea (the Statistical Office of Korea).
Methods: Population and mortality data from 1985 to 2010 were obtained from Statistics Korea. Age-standardized rates of thy-
roid cancer mortality were calculated according to the standard population of Korea, as well as World Health Organization 
(WHO) standard population and International Cancer Survival Standard (ICSS) population weights. 
Results: The crude thyroid cancer mortality rate increased from 0.1 to 0.7 per 100,000 between 1985 and 2010. The pattern was 
the same for both sexes. The age-standardized mortality rate (ASMR) for thyroid cancer for Korean resident registration popula-
tion increased from 0.19 to 0.67 between 1985 and 2000. However, it decreased slightly, from 0.67 to 0.55, between 2000 and 
2010. When mortality was adjusted using the WHO standard population and ICSS population weights, the ASMR similarly in-
creased until 2000, and then decreased between 2000 and 2010.
Conclusion: Thyroid cancer mortality increased until 2000 in Korea. It started to decrease from 2000.

Keywords: Thyroid neoplasms; Mortality; Standard population

INTRODUCTION

Thyroid cancer is the most common endocrine malignancy [1]. 
The incidence of thyroid cancer has increased worldwide, in-
cluding in Korea [2]. In the United States, the age-adjusted in-
cidence rate increased from 4.9 per 100,000 (3.1 in males, 6.5 
in females) to 14.7 per 100,000 (7.4 in males, 21.8 in females) 
between 1975 and 2011 [3]. According to the Korea National 
Cancer Incidence Database, crude and age-standardized cancer 
incidence rates during 2011 were 81.0 per 100,000 (27.9 in 
males, 134.1 in females) and 58.3 per 100,000 (20.2 in males, 

96.8 in females), respectively. The incidence of thyroid cancer 
was increased by 23.3% per year in both sexes, and since 2009 
it has been the most common cancer in women in Korea [4].
  Enhanced detection using high-resolution ultrasonography 
may have contributed to the increased incidence in thyroid can-
cer. However, it cannot fully explain the increase, and there 
seems to be a true increase in thyroid cancer incidence [5,6]. It 
is also possible that increases in exposure to some unknown 
risk factors account for the increase in incidence [7]. Despite 
the surge in incidence, disease-specific thyroid cancer mortality 
has reportedly remained stable [8,9].
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  No report has focused on time trends in thyroid cancer mor-
tality in Korea. In this study, we aimed to evaluate standard-
ized thyroid cancer mortality between 1985 and 2010 using 
data from Statistics Korea (the Statistical Office of Korea). 

METHODS

Data source
Cancer-specific mortality data for 1985 to 2010 were obtained 
from Statistics Korea (Table 1) [10]. The cause of death was 
coded and classified according to ICD-9 and ICD-10 depend-
ing on the time period. Population data from the Population and 
Housing Census were also obtained from Statistics Korea [4].

Analysis
The crude mortality rate (CMR) and age-standardized mortali-
ty rate (ASMR) were calculated for thyroid cancer. Age-stan-
dardized mortality is used to compare survival across time or 
between different cancer populations with different age distri-
butions. ASMR was determined using Korean resident registra-
tion population in 2005 (defined as the standard Korean popu-
lation), the world standard population from the World Health 
Organization (WHO) and the International Cancer Survival 
Standard (ICSS) [11-13]. The ICSS provides three groups of 
standard cancer populations according to cancer sites, which 
were categorized by the pattern of incidence across age. Thy-
roid cancer was classified as ICSS group 2 (for cancer sites 
with broadly constant incidences across ages) [13,14]. 

RESULTS

The CMR for thyroid cancer was 0.11 per 100,000 in 1985 and 
0.74 per 100,000 in 2010 (Table 2, Fig. 1A). CMR increased from 
0.11 to 0.17, 0.35, 0.58, 0.70, and 0.74 per 100,000 at each re-
spective 5-year interval from 1985 to 2010. The trend was simi-
lar in both sexes. In males, the CMR increased from 0.06 to 0.09, 
0.20, 0.32, 0.35, and 0.39 per 100,000 at each respective 5-year 
interval from 1985 to 2010. In females, the CMR increased from 
0.16 to 0.25, 0.50, 0.84, 1.03, and 1.08 per 100,000 at each re-
spective 5-year interval from 1985 to 2010.
  The ASMR was calculated using Korean resident registra-
tion population in 2005. The ASMR increased from 0.19 to 
0.26, 0.47, and 0.67 per 100,000 at each respective 5-year in-
terval from 1985 to 2000. However, it then decreased from 0.67 
to 0.66 and 0.55 from 2000 to 2005 and 2010, respectively (Ta-
ble 2, Fig. 1B). The ASMR patterns were similar between the 

sexes. In males, the ASMR increased from 0.11 to 0.15, 0.28, 
and 0.36 per 100,000 at the respective 5-year intervals from 
1985 to 2000. It then decreased from 0.36 to 0.33 and 0.29 
from 2000 to 2005 and 2010, respectively. In females, the 
ASMR increased from 0.26 to 0.37, 0.65, 0.97, and 0.99 per 
100,000 over 5-year intervals between 1985 and 2005 and then 
decreased to 0.82 in 2010.
  ASMR was calculated using the WHO standard population 
weight. The ASMR increased from 0.17 to 0.24, 0.44, and 0.65 
per 100,000 at each respective 5-year interval from 1985 to 
2000. However, it decreased slightly from 0.65 to 0.63 and 0.55 
between 2000 and 2010 (Table 2, Fig. 1C). This ASMR pattern 
was observed in both sexes.
  When we adjusted mortality for the ICSS cancer population 
weight, the ASMR pattern was similar to that for the Korean 
and WHO populations. The ASMR increased from 0.53 to 0.83, 
1.49 and 2.40 per 100,000 at 5-year intervals from 1985 to 
2000. It then decreased slightly from 2.40 to 2.33 and 2.12 be-
tween 2000 and 2010 (Table 2, Fig. 1D). This ASMR pattern 
was observed in both sexes.

DISCUSSION

This is the first study to focus on changes in thyroid cancer 
mortality over a 25-year period in Korea. Using national statis-
tics data, we showed that the ASMR for thyroid cancer in-
creased between 1985 and 2000. However, the ASMR de-
creased slightly after 2000 in Korea. Changes in thyroid cancer 
mortality in other countries are inconclusive. A recent global 
study reported thyroid cancer mortality rates in 2012 of 0.6 per 
100,000 in females and 0.3 per 100,000 in males [15]. This re-
sult was similar to our ASMR for 2010 determined using the 
WHO population. According to a SEER cancer statistics re-
view (1975 to 2010), the overall average annual percent change 
of thyroid cancer mortality was slightly increased by 0.9% be-
tween 2001 and 2010 (1.6% in males and 0.9% in females) 
[6,16,17]. However, an European group reported a decrease in 
thyroid cancer mortality in several countries worldwide (in-
cluding Republic of Korea), particularly in women [15]. 
  Recently, the National Cancer Center in Korea reported an-
nual national cancer statistics in Korea [4,18]. In a recent re-
port, 5-year relative survival rates for all cancer sites were 
shown for four diagnosis periods: 1993 to 1995, 1996 to 2000, 
2001 to 2005, and 2007 to 2011 [4]. The 5-year relative surviv-
al rate for thyroid cancer increased between 1993 and 2011 
(from 94.2% to 94.9%, 98.3%, and 100.0%), as shown in Fig. 



Choi YM, et al.

532  www.e-enm.org Copyright © 2014 Korean Endocrine Society

Ta
bl

e 1
. P

op
ul

at
io

n 
D

at
a 

an
d 

N
um

be
r o

f D
ea

th
s f

ro
m

 T
hy

ro
id

 C
an

ce
r i

n 
19

85
 to

 2
01

0 
in

 K
or

ea
 a

cc
or

di
ng

 to
 S

ex
 a

nd
 A

ge

Va
ria

bl
e

19
85

19
90

19
95

Po
pu

la
tio

n,
pe

rs
on

D
a

M
al

e,
 

pe
rs

on
D

a
Fe

m
al

e,
pe

rs
on

D
a

Po
pu

la
tio

n,
pe

rs
on

D
a

M
al

e,
 

pe
rs

on
D

a
Fe

m
al

e,
pe

rs
on

D
a

Po
pu

la
tio

n,
pe

rs
on

D
a

M
al

e,
 

pe
rs

on
D

a
Fe

m
al

e,
pe

rs
on

D
a

To
ta

l 
   

ag
e,

 y
r

40
,4

19
,6

52
45

20
,2

27
,5

64
12

20
,1

92
,0

88
33

43
,3

90
,3

74
72

21
,7

70
,9

19
19

21
,6

19
,4

55
53

44
,5

53
,7

10
15

6
22

,3
57

,3
52

45
22

,1
96

,3
58

11
1

0–
4

3,
70

2,
55

5
0

1,
92

2,
75

8
0

1,
77

9,
79

7
0

3,
27

9,
79

0
0

1,
72

6,
86

3
0

1,
55

2,
92

7
0

3,
42

7,
40

9
0

1,
82

1,
35

0
0

1,
60

6,
05

9
0

5–
9

3,
91

6,
35

0
0

2,
02

5,
35

3
0

1,
89

0,
99

7
0

3,
86

2,
50

8
0

1,
99

9,
00

1
0

1,
86

3,
50

7
0

3,
09

6,
11

5
0

1,
62

6,
92

2
0

1,
46

9,
19

3
0

10
–1

4
4,

47
5,

98
5

0
2,

31
0,

57
0

0
2,

16
5,

41
5

0
3,

99
1,

91
7

0
2,

05
4,

49
4

0
1,

93
7,

42
3

0
3,

71
1,

98
0

0
1,

91
3,

80
1

0
1,

79
8,

17
9

0
15

–1
9

4,
31

6,
26

4
1

2,
22

7,
32

2
0

2,
08

8,
94

2
1

4,
44

8,
99

6
0

2,
26

7,
12

9
0

2,
18

1,
86

7
0

3,
86

3,
49

1
0

1,
98

7,
04

4
0

1,
87

6,
44

7
0

20
–2

4
4,

24
5,

09
0

0
2,

18
5,

72
0

0
2,

05
9,

37
0

0
4,

39
6,

30
9

0
2,

29
4,

29
0

0
2,

10
2,

01
9

0
4,

30
4,

37
8

0
2,

23
7,

94
0

0
2,

06
6,

43
8

0
25

–2
9

4,
07

0,
40

8
1

2,
02

7,
18

5
0

2,
04

3,
22

3
1

4,
33

3,
50

0
0

2,
16

0,
91

2
0

2,
17

2,
58

8
0

4,
13

7,
91

3
0

2,
07

8,
41

7
0

2,
05

9,
49

6
0

30
–3

4
3,

11
5,

23
8

1
1,

58
9,

61
0

1
1,

52
5,

62
8

0
4,

20
7,

71
4

1
2,

14
2,

82
5

0
2,

06
4,

88
9

1
4,

23
0,

23
9

0
2,

14
6,

35
1

0
2,

08
3,

88
8

0
35

–3
9

2,
58

1,
18

1
0

1,
32

4,
36

9
0

1,
25

6,
81

2
0

3,
20

1,
21

0
0

1,
64

8,
20

5
0

1,
55

3,
00

5
0

4,
13

3,
86

4
3

2,
10

3,
01

6
1

2,
03

0,
84

8
2

40
–4

4
2,

18
7,

50
8

1
1,

10
8,

68
5

0
1,

07
8,

82
3

1
2,

53
9,

26
9

1
1,

31
5,

18
2

0
1,

22
4,

08
7

1
3,

07
1,

10
1

8
1,

57
9,

85
0

4
1,

49
1,

25
1

4
45

–4
9

2,
08

9,
21

2
2

1,
04

2,
98

9
0

1,
04

6,
22

3
2

2,
17

6,
89

0
6

1,
10

0,
96

6
2

1,
07

5,
92

4
4

2,
46

4,
29

5
2

1,
26

1,
50

9
2

1,
20

2,
78

6
0

50
–5

4
1,

69
5,

25
9

7
80

9,
61

9
4

88
5,

64
0

3
2,

01
0,

01
8

4
99

4,
51

1
0

1,
01

5,
50

7
4

2,
06

3,
76

8
14

1,
02

8,
88

7
1

1,
03

4,
88

1
13

55
–5

9
1,

26
7,

75
7

8
56

0,
58

0
2

70
7,

17
7

6
1,

62
2,

85
3

10
76

0,
99

3
3

86
1,

86
0

7
1,

91
3,

46
1

23
92

3,
62

5
7

98
9,

83
6

16
60

–6
4

1,
00

6,
87

6
5

44
0,

38
7

0
56

6,
48

9
5

1,
15

7,
05

9
13

49
4,

84
5

4
66

2,
21

4
9

1,
49

5,
08

2
22

67
3,

71
9

9
82

1,
36

3
13

65
–6

9
72

2,
81

7
6

30
6,

71
0

3
41

6,
10

7
3

90
0,

31
4

12
37

5,
75

2
3

52
4,

56
2

9
1,

04
3,

97
9

22
42

0,
87

3
9

62
3,

10
6

13
70

–7
4

50
1,

25
4

9
19

0,
55

3
1

31
0,

70
1

8
59

5,
11

6
11

23
3,

30
8

3
36

1,
80

8
8

76
2,

54
4

29
29

3,
69

6
8

46
8,

84
8

21
75

–7
9

31
2,

09
0

2
10

3,
51

3
0

20
8,

57
7

2
37

7,
17

1
10

12
7,

90
5

4
24

9,
26

6
6

45
5,

67
3

22
16

0,
49

8
4

29
5,

17
5

18
ov

er
 8

0
21

3,
38

8
2

51
,3

03
1

16
2,

08
5

1
28

9,
63

8
4

73
,6

91
0

21
5,

94
7

4
37

8,
00

9
11

99
,6

37
0

27
8,

37
2

11

Va
ria

bl
e

20
00

20
05

20
10

Po
pu

la
tio

n,
pe

rs
on

D
a

M
al

e,
 

pe
rs

on
D

a
Fe

m
al

e,
pe

rs
on

D
a

Po
pu

la
tio

n,
pe

rs
on

D
a

M
al

e,
 

pe
rs

on
D

a
Fe

m
al

e,
pe

rs
on

D
a

Po
pu

la
tio

n,
pe

rs
on

D
a

M
al

e,
 

pe
rs

on
D

a
Fe

m
al

e,
pe

rs
on

D
a

To
ta

l 
   

ag
e,

 y
r

45
,9

85
,2

89
26

6
23

,0
68

,1
81

73
22

,9
17

,1
08

19
3

47
,0

41
,4

34
32

7
23

,4
65

,6
50

83
23

,5
75

,7
84

24
4

47
,9

90
,7

61
35

6
23

,8
40

,8
96

94
24

,1
49

,8
65

26
2

0–
4

3,
13

0,
25

8
0

1,
64

1,
16

6
0

1,
48

9,
09

2
0

2,
38

2,
35

0
0

1,
23

7,
30

1
0

1,
14

5,
04

9
0

2,
21

9,
08

4
0

1,
14

2,
22

0
0

1,
07

6,
86

4
0

5–
9

3,
44

4,
05

6
0

1,
83

1,
44

6
0

1,
61

2,
61

0
0

3,
16

8,
88

7
0

1,
65

4,
22

8
0

1,
51

4,
65

9
0

2,
39

4,
66

3
0

1,
24

3,
29

4
0

1,
15

1,
36

9
0

10
–1

4
3,

06
4,

44
2

0
1,

61
5,

01
3

0
1,

44
9,

42
9

0
3,

43
4,

89
1

0
1,

81
6,

31
8

0
1,

61
8,

57
3

0
3,

17
3,

22
6

0
1,

65
4,

96
4

0
1,

51
8,

26
2

0
15

–1
9

3,
69

1,
58

4
1

1,
91

3,
88

5
0

1,
77

7,
69

9
1

3,
10

0,
52

3
0

1,
62

6,
37

8
0

1,
47

4,
14

5
0

3,
43

8,
41

4
0

1,
82

6,
17

9
0

1,
61

2,
23

5
0

20
–2

4
3,

84
8,

18
6

0
2,

02
8,

20
6

0
1,

81
9,

98
0

0
3,

66
2,

12
3

0
1,

91
5,

90
2

0
1,

74
6,

22
1

0
3,

05
5,

42
0

0
1,

62
5,

37
1

0
1,

43
0,

04
9

0
25

–2
9

4,
09

6,
97

8
2

2,
05

7,
32

1
1

2,
03

9,
65

7
1

3,
67

1,
84

7
3

1,
85

8,
33

2
0

1,
81

3,
51

5
3

3,
53

8,
94

9
0

1,
80

2,
80

5
0

1,
73

6,
14

4
0

30
–3

4
4,

09
3,

22
8

1
2,

06
8,

20
2

0
2,

02
5,

02
6

1
4,

09
6,

28
2

1
2,

05
9,

91
3

0
2,

03
6,

36
9

1
3,

69
5,

34
8

1
1,

86
6,

39
7

1
1,

82
8,

95
1

0
35

–3
9

4,
18

6,
95

3
1

2,
11

7,
49

2
1

2,
06

9,
46

1
0

4,
11

2,
78

5
6

2,
06

5,
66

8
1

2,
04

7,
11

7
5

4,
09

9,
14

7
1

2,
06

0,
23

3
1

2,
03

8,
91

4
0

40
–4

4
3,

99
6,

33
6

4
2,

02
9,

41
3

3
1,

96
6,

92
3

1
4,

12
3,

04
1

4
2,

08
2,

42
7

1
2,

04
0,

61
4

3
4,

13
1,

42
3

2
2,

07
1,

43
1

2
2,

05
9,

99
2

0
45

–4
9

2,
95

2,
02

3
7

1,
49

6,
10

4
4

1,
45

5,
91

9
3

3,
90

0,
89

9
16

1,
96

1,
85

9
3

1,
93

9,
04

0
13

4,
07

3,
35

8
5

2,
04

4,
64

1
2

2,
02

8,
71

7
3

50
–5

4
2,

35
0,

25
0

13
1,

18
5,

23
9

6
1,

16
5,

01
1

7
2,

85
5,

29
7

17
1,

42
6,

59
7

7
1,

42
8,

70
0

10
3,

79
8,

13
1

17
1,

88
7,

97
3

11
1,

91
0,

15
8

6
55

–5
9

1,
96

8,
47

2
25

95
9,

68
0

11
1,

00
8,

79
2

14
2,

27
8,

43
8

18
1,

12
6,

99
7

9
1,

15
1,

44
1

9
2,

76
6,

69
5

24
1,

36
0,

74
7

9
1,

40
5,

94
8

15
60

–6
4

1,
78

8,
84

9
29

83
6,

46
5

16
95

2,
38

4
13

1,
88

8,
85

3
31

89
7,

38
4

12
99

1,
46

9
19

2,
18

2,
23

6
17

1,
05

7,
03

5
5

1,
12

5,
20

1
12

65
–6

9
1,

37
6,

12
2

40
59

3,
97

4
8

78
2,

14
8

32
1,

68
0,

06
7

43
75

5,
94

9
12

92
4,

11
8

31
1,

81
2,

16
8

48
83

3,
24

2
15

97
8,

92
6

33
70

–7
4

91
8,

12
1

53
34

8,
22

6
8

56
9,

89
5

45
1,

25
2,

73
4

64
51

4,
24

1
15

73
8,

49
3

49
1,

56
6,

01
4

54
67

2,
89

4
15

89
3,

12
0

39
75

–7
9

60
0,

59
8

50
21

1,
34

7
11

38
9,

25
1

39
76

6,
87

0
56

27
0,

63
2

12
49

6,
23

8
44

1,
08

4,
36

7
77

41
0,

72
6

15
67

3,
64

1
62

ov
er

 8
0

47
6,

96
5

40
13

3,
85

0
4

34
3,

11
5

36
66

5,
54

7
68

19
5,

52
4

11
47

0,
02

3
57

96
2,

11
8

11
0

28
0,

74
4

18
68

1,
37

4
92

a D
ea

th
, p

er
so

n.



Thyroid Cancer Mortality

Copyright © 2014 Korean Endocrine Society www.e-enm.org  533

2 [4]. Survival rates improved in both males and females (from 
87.2% to 89.5%, 95.8%, and 100.1% in males and from 95.4% 
to 95.9%, 98.7%, and 99.9% in females). These findings for 
thyroid cancer reflect our ASMR analysis for 1985 to 2010. 
  The reasons for the decrease in ASMR in Korea after 2000 
are unclear. The incidence of thyroid cancer in Korea increased 
rapidly during recent decades. According to Han et al. [19], the 

thyroid cancer screening rate in Korea in 2009 was 13.2% 
(8.4% of men and 16.4% of women). In addition, the use of high-
resolution ultrasonography may have contributed to the early 
detection of asymptomatic small thyroid nodules [20]. As a re-
sult, the size distribution of detected thyroid cancers has shifted 
toward smaller lesions [9,21]. The increasing number of surgi-
cally treated cases of thyroid cancer is predominantly due to an 

Fig. 1. Crude and age-standardized thyroid cancer mortality rates in 1985 to 2010 in Korea for both sexes. (A) Crude thyroid cancer 
mortality rates. (B) Age-standardized (by Korean resident registration population in 2005) thyroid cancer mortality rates. (C) Age-stan-
dardized (by the World Health Organization [WHO] population) thyroid cancer mortality rates. (D) Age-standardized (by the Interna-
tional Cancer Survival Standard [ICSS] population) thyroid cancer mortality rates.

1.2

1.0

0.8

0.6

0.4

0.2

0.0

1.2

1.0

0.8

0.6

0.4

0.2

0.0

1.5

1.0

0.5

0.0

3

2

1

0

C
ru

de
 m

or
ta

lit
y 

ra
te

(/1
00

,0
00

)
A

ge
-s

ta
nd

ar
di

ze
d 

(W
H

O
)

m
or

ta
lit

y 
ra

te
 (/

10
0,

00
0)

A
ge

-s
ta

nd
ar

di
ze

d 
(K

or
)

m
or

ta
lit

y 
ra

te
 (/

10
0,

00
0)

A
ge

-s
ta

nd
ar

di
ze

d 
(I

C
SS

)
m

or
ta

lit
y 

ra
te

 (/
10

0,
00

0)

	 1985	 1990	 1995	 2000	 2005	 2010

	 1985	 1990	 1995	 2000	 2005	 2010

	 1985	 1990	 1995	 2000	 2005	 2010

	 1985	 1990	 1995	 2000	 2005	 2010

Total

Total

Total

Total

Male

Male

Male

Male

Female

Female

Female

Female

A

C

B

D

Table 2. Crude and Age-Standardized Thyroid Cancer Mortality Rates in 1985 to 2010 in Korea for Both Sexes

Variable
Crude mortality rate

(per 100,000)
Age-standardized mortality rate (per 100,000)

 By Korean population  By WHO population By ICSS population

Total Male Female Total Male Female Total Male Female Total Male Female

1985 0.11 0.06 0.16 0.19 0.11 0.26 0.17 0.12 0.22 0.53 0.37 0.66

1990 0.17 0.09 0.25 0.26 0.15 0.37 0.24 0.16 0.30 0.83 0.57 0.99

1995 0.35 0.20 0.50 0.47 0.28 0.65 0.44 0.28 0.54 1.49 0.93 1.82

2000 0.58 0.32 0.84 0.67 0.36 0.97 0.65 0.40 0.78 2.40 1.34 2.96

2005 0.70 0.35 1.03 0.66 0.33 0.99 0.64 0.39 0.80 2.33 1.43 2.87

2010 0.74 0.39 1.08 0.55 0.29 0.82 0.55 0.36 0.66 2.12 1.29 2.61

WHO, World Health Organization; ICSS, International Cancer Survival Standard.
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increase in tumors measuring 1 cm or less [22]. Therefore, in-
creased screening of thyroid cancer using neck ultrasonogra-
phy and treatment during the early stages could be reasons for 
the recent decrease in thyroid cancer mortality. The standard-
ization of treatment for thyroid cancer could be another reason 
for these changes. However, at present the exact cause of these 
changes is not clear.
  This study has an important limitation: the method used by 
Statistics Korea to collect data on the cause of death was changed 
in 1999. Since 1999, the cause of death has been supplemented 
by external data. It is possible that this change influenced the 
mortality trend until 2000. However, there has been no change 
in the data collection method since 1999. The ASMR for thy-
roid cancer decreased between 2000 and 2010.
  In summary, the ASMR for thyroid cancer in Korea in-
creased until 2000 and then decreased slightly between 2000 
and 2010 in both sexes. 
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