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< HWASMRE FETHFAL) HEHRER >






F1-1 £ARQ, FE3 X5 (0~ 1458, 15~648%, 6555 L E) BIA O B USRI HE R4 & dh 6 (FE Lok ) HERH

£ % A g (1,000A) = & (%)
2 [ o0~145% 15~647% | 65mLL b 0~ 147 15~645% | 6B5mELE
Rk 22 (2010) 128, 057 16, 839 81, 735 20, 484 13.1 63.8 23.0
23 (2011) 127, 753 16, 685 81, 303 20, 764 13.1 63.6 23.3
24 (2012) 127, 498 16, 493 80,173 30, 831 12.9 62,9 24, 2
25 (2013) 127, 247 186, 281 78, 996 31,971 12.8 62. 1 25, 1
26 (2014) 126, 949 16, 067 77, 803 33, 080 12.7 61.3 26. 1
27 (2015) 126, 597 15, 827 76, 818 33, 952 12.5 60. 7 26.8
28 (2016) 126, 193 15,574 75, 979 34, 640 12.3 60. 2 27.5
29 (2017) 125, 739 15, 311 75, 245 35, 182 12.2 59.8 28.0
30 (2018) 125, 236 15, 056 74, 584 35, 596 12.0 59. 6 28. 4
31 {2019) 124, 689 14, 800 74, 011 35, 877 11.9 59. 4 28.8
32 (2020} 124, 100 14, 568 73, 408 36, 124 1.7 59.2 29.1
33 (2021) 123, 474 14, 318 72, 866 36, 290 1.6 59. 0 29,4
34 (2022) 122, 813 14, 049 72, 408 36, 356 1.4 59.0 29.6
35 (2023) 122,122 13, 766 71,920 36, 436 11.3 58.9 29.8
36 (2024) 121, 403 13, 505 71, 369 36, 529 11.1 58.8 30.1
37 (2025) 120, 659 13, 240 70, 845 36,573 11.0 58.7 30.3
38 (2026) 119, 891 12, 959 70, 349 36, 584 10.8 58.7 30.5
39 (2027) 119, 102 12, 706 69, 799 36, 597 10.7 58.8 30.7
40 (2028) 118, 293 12, 466 69, 187 36, 640 10.5 58.5 31.0
41 (2029) 117, 465 12,242 68, 522 36, 701 10. 4 58.3 31.2
42 (2030) 116,618 12,039 67, 730 36, 849 10.3 58.1 3.6
43 (2031) 115, 752 11, 856 67, 224 36,673 10.2 58. 1 3L 7
44 (2032) 114, 870 11,692 66, 330 36, 848 10.2 57.7 32.1
45 (2033) 113, 970 11,544 65, 412 37,013 10.1 57. 4 32.5
46 (2034) 113, 054 11, 410 64, 441 37, 203 10.1 57.0 32.9
47 (2035) 112, 124 11,287 63, 430 37, 407 10.1 56.6 33. 4
48 {2036) 111, 179 11,171 62, 357 37, 651 10.0 56. 1 33.9
49 {2037) 110, 220 11, 060 61, 229 37,931 10. 0 55.8 34.4
50 {2038) 109, 250 10, 951 60, 059 38, 239 10.0 55.0 35,0
51 {2039) 108, 268 10, 842 58,917 38, 508 10.0 54. 4 35, 6
52 (2040) 107, 276 10, 732 57, 866 38, 678 10. 0 53.9 36.1
53 (2041) 106, 275 10, 618 56, 888 38, 769 10. 0 53.5 36.5
54 (2042) 105, 267 10, 500 55, 985 38, 782 10.0 53.2 36. 8
55 (2043) 104, 253 10, 377 55, 117 38, 759 10.0 52.9 37.2
56 (2044) 103, 233 10, 249 54, 308 38,676 9.9 52,8 37.5
57 (2045) 102, 210 10,116 53, 531 38, 564 9.9 52. 4 37.7
58 (2046) 101, 185 9, 978 52,810 38, 308 9.9 52.2 37.9
59 (2047) 100, 158 9, 835 52, 098 38, 225 9.8 52.0 38. 2
60 (2048) 99, 131 9, 689 51, 385 38, 057 9.8 51.8 38. 4
61 (2049) 98, 103 9, 539 50, 683 37, 881 9.7 51.7 38.6
62 (2050) 97,076 9, 387 50,013 37,676 9.7 51.5 38.8
63 (2051) 96, 048 9,233 49, 386 37, 430 9.8 51.4 39.0
64 (2052) 95, 021 9, 077 48, 773 37,171 9.6 51.3 39.1
65 (2053) 93, 993 8,922 48, 180 38, 891 9.5 51.3 39. 2
66 (2054) 92, 964 8, 767 47, 613 36, 585 9.4 51.2 39. 4
87 (2055) 91,933 8,614 47, 063 36, 257 9.4 51.2 39.4
68 (2056) 90, 901 8, 464 46, 520 35,916 9,3 51.2 39. 5
69 (2057) 89, 865 8,319 45, 956 35, 591 9.3 51.1 39.6
70 (2058) 88, B26 8,178 45, 391 35, 257 9.2 51.1 39. 7
71 (2059) 87, 783 8, 042 44, 791 34, 951 g2 51.0 39. 8
72 {2060) 86, 737 7,912 44, 183 34, 642 9.1 50. 9 39. 9

F4EI0H 1 RIREA Q. FaR22 (2000) 451, BMIBHMER [TR2FEERFIE L 5EHAD] (B - EHIFEAR EHARMELEAN

a) icka.
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F®1-2 A0, FH# 3 E5r (0~ 1448, 15~ 64458, 655 E) BIA O R CEREER Y HERE FEl-a i) #E

g _&-{ A B (1, 000A) %u ’l%" ((VO}
B o | 0~1dm 15~645 | B5ERELE 0~145% | 15~64%E | 65mLLL
FHE 22 {2010) 128, 057 16, 839 81,736 20, 484 13.1 63. 8 23.0
23 {2011) 127, 785 16, 717 81, 303 29, 764 13.1 63. 6 23.3
24 {2012) 127, 582 16, 578 80, 173 30, 831 13.0 62. 8 24.2
25 {2013) 127, 402 16, 435 78, 996 31, 971 12.9 62.0 25.1
26 {2014) 127,191 16, 309 77, 803 33, 080 12.8 61. 2 26. 0
27 {2015) 126, 947 16, 177 76, 818 33, 952 12.7 60.5 26. 17
28 {2016) 1286, 669 16, 050 75, 979 34, 640 12.7 60. 0 27.3
29 {2017) 126, 356 15, 928 75, 245 35, 182 12.6 59. 8 27.8
30 (2018) 128, 006 i5, 827 74, 584 35, 596 12.6 59. 2 28.2
31 {2019) 125, 620 15,731 74, 011 35, 877 12.5 58.9 28.8
32 {(2020) 125, 196 15, 664 73, 408 36, 124 12.5 58. 6 28.9
33 {2021) 124, 735 15, 579 72, 866 36, 290 12.5 58. 4 29.1
34 (2022) 124, 239 15, 474 72, 408 36, 356 12.5 58. 3 25,3
35 {2023) 123, 709 15, 353 71, 920 38, 436 12.4 58.1 29,5
36 {2024) 123, 149 15, 251 71, 369 36, 529 12.4 58. 0 29.7
37 {2025) 122, 559 15, 141 70, 845 36, 573 12. 4 57.8 29.8
38 (2026) 121, 943 14, 979 70, 380 36, 584 12.3 57.7 30,0
39 {2027 121, 302 14,823 69, 882 36, 597 12.2 57.6 30, 2
40 (2028) 120, 638 14, 659 69, 338 36, 640 12.2 57.5 30, 4
41 (2029) 119, 951 14, 490 68, 760 36, 701 12,1 57.3 30. 6
42 (2030) 119, 243 14, 320 68, 073 36, 849 12.0 57.1 30.9
43 (2031) 118, 514 14, 150 67, 692 36, 673 11.9 57.1 30.9
44 (2032) 117, 767 13, 982 66, 938 36, 848 11.9 86. 8 31.3
45 (2033) 117, 003 13,817 66,172 37,013 11.8 56. 6 31.6
46 (2034) 118, 222 13, 658 65, 361 37, 203 11.8 56. 2 32.0
47 (2035) 115, 427 13, 505 64, 515 37, 407 11.7 55.9 32. 4
48 (2036) 114, 620 13, 360 63, 609 37, 651 11.7 B5.5 32.8
49 (2037) 113, 802 13,223 62, 647 37,931 11.6 55. 0 33.3
50 (2038) 112,974 13,093 61, 642 38, 239 11.6 54. 6 33.8
51 (2039) 112, 140 12, 968 60, 663 38, 508 11.6 54.1 34.3
52 (2040) 111, 300 12, 851 59, 770 38, 678 11.5 53.7 34. 8
53 (2041) 110, 457 12, 738 58, 949 38, 769 11.5 53.4 35,1
54 (2042) 109, 811 12, 630 58, 199 38, 782 11.5 53.1 35. 4
55 (2043) 108, 766 12,525 57, 482 38, 759 11.5 52. 8 35.6
56 (2044) 107, 921 12, 424 56, 820 38, 676 11.5 52.17 35. 8
57 (2045) 107, 078 12,327 56, 188 38, 564 11.5 52.5 36.0
58 (2046) 1086, 239 12,232 55, 610 38, 398 11.5 52.3 36. 1
59 (2047) 105, 403 12,135 55, 039 38, 225 11.5 52.2 36. 3
60 (2048) 104, 570 12,048 54, 465 38, 057 11.5 52.1 36. 4
61 (2049) 103, 741 11, 958 53,002 37, 881 11.5 52.0 36.5
52 (2050) 102, 915 11, 868 £3, 371 37, 676 11.5 51.9 36. 6
63 (2051) 102, 091 11,778 52, 884 37, 430 11.5 51. 8 36. 7
G4 (2052) 101, 269 11,686 52,412 37,171 11.5 51.8 36. 7
65 (2053) 100, 446 11,592 51,963 36, 891 11.5 51,7 36. 7
66 (2054) 99, 623 11, 496 51, 542 36, 585 11.5 51. 17 36. 7
67 (2055) 98, 797 11,397 51,143 36, 257 11.5 51.8 36. 7
68 (2056) 97, 967 11,295 50, 756 35,916 11.5 51.8 36. 7
69 (2057) 97, 134 11,191 50, 352 35, 591 11.5 51.8 36.6
70 (2058) 96, 295 11,084 49, 953 35, 257 11.5 51.9 36.6
71 (2059) 95, 450 10, 976 49, 524 34, 951 11.5 51.9 36.6
72 (2060) 94, 500 10, 865 49, 093 34, 642 11.5 51.9 36.6

FHE0F1AEEA D, k22 (2010) Fid, BHEHHHE [ER2EERNEAIC LAHEEA D] (B - FHIREAD 2HASMELEZA

[) izka,
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F1-3 BAQ, &£ 3 ED (0~ 1458, 15~ 645, 6558 8L 1) B A O R UE S8 MR H B GE T dofu) HERt

£ % A 7 (1,0004) & (%)
W % | o~14p% | 165~64mm | 65mpblE | O~148% [ 15~64m% | 6hRELLL
PERE 22 (2010) 128, 057 16, 839 81,735 29, 484 13.1 63. 8 23.0
23 (2011) 127,710 16, 643 81, 303 29, 764 13.0 63.7 23. 3
24 (2012) 127, 388 16, 384 80, 173 30, 831 12.9 62.9 24.2
25 (2013) 127, 054 16, 088 78, 996 31,971 12,7 62, 2 25. 2
26 (2014) 126, 655 15, 773 77, 803 33, 080 12.5 61.4 26. 1
27 (2015) 126, 188 15, 418 76, 818 33,952 12.2 60.9 26,9
28 (2016) 125, 657 15, 037 75, 979 34, 640 12,0 60. 6 27.6
29 (2017) 125, 066 14, 638 75, 245 35, 182 1.7 60. 2 28. 1
30 {2018) 124, 421 14, 241 74, 584 35, 596 11.4 59.9 28.6
31 (2019) 123, 720 13, 841 74, 011 35, 877 11.2 59.8 29,0
32 {2020} 122, 996 13, 464 73, 408 36, 124 10.9 59. 7 29.4
33 (2021) 122, 226 13, 071 72, 866 36,290 10.7 59,6 29. 7
34 (2022) 121, 423 12, 659 72, 408 36, 356 10. 4 59, 6 29,9
35 (2023) 128, 592 12, 236 71,920 36, 436 10. 1 59.6 30,2
36 (2024) 119, 735 11, 837 71, 369 36, 529 9.9 59.6 30,5
37 (2025) 118, 855 11, 436 70, 845 36, 573 9.6 59. 6 30.8
38 (2026) 117, 954 11, 062 70, 308 36, 584 9.4 59,6 310
39 (2027) 117, 034 10, 744 69, 692 36, 597 9.2 59.5 il 3
40 (2028) 116, 095 10, 457 68, 998 36, 640 9.0 59. 4 3.6
41 (2029) 115, 139 10, 204 68, 234 36, 701 8.9 59.3 3l ¢
42 (2030) 114, 166 9, 988 67, 328 36, B49 8.7 59.0 32.3
43 (2031) 113, 176 9, 807 66, 697 36, 673 8.7 58.9 32.4
44 (2032) 112, 169 9, 654 65, 668 36, 848 8.6 58.5 2.8
45 (2033) 111, 146 9,524 64, 608 37,013 8.6 58.1 33.3
46 (2034) 110, 106 9, 411 63, 492 37, 203 8.5 57. 7 33, 8
47 (2035) 109, 051 9, 308 62, 335 37, 407 8.5 57. 2 34.3
48 (2036) 107, 980 9, 213 61, 117 37,651 8.5 56. 6 34, 9
49 (2037) 1086, 895 9, 120 59, 844 37,931 8.5 56, 0 35. 5
50 (2038) 105, 796 9, 026 58, 531 38,239 85 55.3 36. 1
51 (2039) 104, 683 8, 927 57, 247 38, 508 85 54. 7 36. 8
52 (2040) 103, 557 8, 823 56, 056 38,678 8.5 54, 1 37.3
53 (2041) 102, 419 8, 710 54, 940 48, 769 8.5 53,6 37.9
54 (2042) 101, 271 8, 589 53, 900 a8, 782 8.5 53.2 38, 3
55 (2043) 100, 114 8, 457 52, 898 38, 759 8.4 52.8 38, 7
56 (2044) 98, 949 8,316 51, 956 38, 676 8. 4 52.5 39.1
57 (2045) 87, 7117 8, 165 51, 048 38, 564 8. 4 52,2 39.4
58 (2046) 96, 600 8, 006 50,197 38, 398 8.3 52.0 39. 7
59 (2047) 95, 420 7,838 49, 357 38, 225 8.2 51.7 40. 1
60 (2048) 94, 237 7, 664 48,516 38, 057 8.1 51.5 40. 4
61 (2049) 93, 052 7, 483 47, 687 37, 881 8.0 51, 2 40. 7
62 (2050) 91, 866 7, 299 46, 891 37, 676 7.9 51.0 41.0
63 (2051) 90, 680 7,113 46, 137 37, 430 7.8 50.9 41. 3
64 (2052) 89, 493 6, 926 45, 397 37, 171 7.7 50, 7 41. 5
65 (2053) 88, 307 6, 740 44, 675 36, 891 7.6 50. 6 41. 8
66 (2064) 87,120 6, 558 43,977 36, 585 7.5 50.5 42,0
67 (2055) 85, 933 6, 381 43, 295 36, 257 7.4 50. 4 42,2
68 (2056) 84, 744 6, 210 42,618 35,916 7.3 50.3 42. 4
69 (2057) 83, 554 6, 048 41, 916 35,591 7.2 50,2 42,6
70 (2058) 82, 362 3, 894 41, 211 35, 257 7.2 50. 0 42,8
71 (2059) 81, 168 5, 750 40, 467 34,951 7.1 49.9 43.1
72_(2060) 79, 972 5, 617 39, 713 34, 642 7.0 49, 7 43. 3

FEHEI0A L ABFEA D, TAE22 (2010} 421, MIEBAWEHA [TR22EEHRINZ L HEEAN] (B - FHIREAD] 2HASMWELLA

o) ka3,
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Fi1-4 ANOFHEH, & UFBEER HEPM - B - B (FETPE) H#EH

Hi 4= ep {7 (FE T ) HEEE HAF i (BE T P{r) HEFT H A= B (BE L SR 4ir) HE5T
£ & G il TER A D 2 R i #HEEA D il IR A D15
{5%) # % lEp AnkesEinl 6B % % lEp AnEE D () # #lEeinkEEeEAn
k22 (2010) | 45.0 B56.7  20.6  36.1 45.0 56.7 20.6 36.1 45.0 56,7 20,6 36.1
23 (2011) | 45.3 B7.1 20.5 36.6 45.3 57.2 20.6 36.6 45.3 57.1 20.6 36.6
24 (2012) | 45.6 59.0  20.6 385 45,6 b9.1 20,7 385 45,6 58.9 20.4 38.5
25 (2013) | 45.9 6lL.1 20.6 40.5 45,9 B6L.3 20.8 40.5 46.0 60.8 20.4 40.5
26 (2014) | 46.2 B3.2 20.7 42.5 46.1 83.5 21.0 42.5 46.3 62.8 20.3 42,5
27 (2015) | 46.5 64.8 20.6 44.2 46.4 653 21.1 44.2 46.7 643 20,1 44.2
28 (2016) | 46.8 66.1 20.5 45.6 46.6 66.7 21.1 45.6 47.0 65.4 19.8 45,6
20 (2017) | 47.1  67.1 20.3  46.8 46,9 B7.9 21.2 46.8 47.4 66.2 19.5 46.8
30 (2018) | 47.4 67.9 20.2  47.7 47.1 68,9 21.2 477 47,7 66,8 19.1 477
31 {2019) | 47.7 68.5 20.0 485 47.4 697 21.3  48.5 48.0 67.2 18.7 48.%
32 {2020) | 48.0 69.1 19.8 49.2 47.6 70.5 21.3 48.2 48.4 67.6 18.3 49.2
33 (2021) | 48.3 69.5 19.7  49.8 47.8 712 21.4 48,8 48.7 67.7 17.9 49.8
34 {2022) | 48.5 69.6 19.4 50.2 48.0 7.6 21.4 50.2 49.0 67.7 17.5 50.2
36 (2023) 48.8 69.8 19.1 50.7 48.2 72.0 21.3 B0.7 49.3 67.7 17.0 B0.7
36 (2024) | 49.1 70.1 18.9 5.2 48.4 72.6 21.4 51.2 49.7 67.8 16.6 bl.2
37 (2025) | 49.3 70.3 18.7 5L.6 48.6 73.0 21.4 b1.6 50.0 67.8 16.1 51.8
38 {2026) | 49.5 70.4 18.4 520 48,8 73.3 21.3 520 50.2 67.8 157 520
39 (2027) | 49.8 70.6 18.2 52.4 49,0 73.6 2.2 524 0.5 67.9 154 B2.5
40 (2028) 50.0 7.0 180 53.0 49.2 740 21.1 52.8 50.8 68,3 1562 531
41 (2029) B0.2 71.4 17.9 B3.6 49.3 744 21.1 53.4 51.1 68.7 150 53.8
42 (2030) 50.4 72.2 17.8 b4.4 49.5  75.2 210 541 51.3 69.6 148 54.7
43 (2031) 0.6 72,2 17.6 B4 6 49.7 751 20,9 54.2 5.5 69.7 14.7 55,0
44 (2032) 50.8 73.2 17.6 556 49.8 759 20,9 550 51.8 70.8 14.7 56.1
45 (2033) 1.0 742 17.6 566 49,9 76.8 20.9 5569 52.0 T72.0 147 57.3
46 (2034) 51.2 75.4 17.7 577 5.1 77.8 20.9 56,9 52.2 734 148 58.8
47 (2035) 5.3 76.8 17.8 bB9.C 50.2 789 209 580 82.4 749 149 60.0
48 (2038) 51.5 78,3 17.9 60,4 50.3 80.2 2L.0 58.2 52.7 76.7 1561 Bl.8
49 (2037) 51.7 80.0 18,1 6L® 50.4 8l.7 21.1 6B0.5 2.9 78.6 15.2 63.4
50 (2038) 51.8 819 18.2 63.7 50.5 833 2.2 820 3.1 80.8 15,4 653
51 (2029) 51.9 83.8 18.4 65.4 50.6 84.9 ZL.4 63.5 53.3 82,9 156 67.3
52 (2040) 52.1 85,4 18,5 66.8 50.7 86.2 ZL.5 647 53.4 B4 7 157 69.0
53 (2041) 52.2 86,8 18,7 681 50.8 87.4 21.6 658 53.6 B84 159 70.6
54 (2042) 52.4 880 188 69.3 50,9 88,3 21.7 66.6 3.8 87.9 159 72.0
55 (2043) 2.6 89.1 18.8 T0.3 5.0 892 21.8 67.4 B4.0 89.3 16,0 73.3
56 (2044) 52.6  90.1 18.9 TL.2 51.0 89.9 2L.9 881 54.2 90,4 16,0 T74.4
57 (2045) 2.8 90.9 18.9 72.0 51.1 90.6 21.9 68.6 4.4 91.5 16,0 75.5
58 (2046) 52.9 91,6 18.9 T2.7 51.2 91.¢ 22,0 89.0 54.6 92,4 159 76.5
59 (2047) 3.0 92,2 189 734 5.2 9l.5 221 69.5 54.8 93.3 15.9 77.4
60 (2048) 53.1 92,9 189 T4.1 1.3 92,0 22,1 68.9 6.0 942 15.8 78.4
61 (2049) 5.3 093.6 188 T4.7 51.4 92,5 222 70.3 6.2 951 157 79.4
62 (2050) 3.4 04,1 18.8 75.3 5.4 92.8 22.2 70.6 55,4 959 15,6 80.3
63 (2051) 3.5 94,5 187 T8 1.5 93.0 223 70.8 55.6 96.5 15,4 BIL. 1
64 (2052) 53.7 948 18.6 76.2 51.5 93,2 22.3 70.9 55,8 97.1 153 8L 9
65 (2053) 3.8 95,1 18.5 76.6 51.6 93.3 22.3 7L¢O 56.¢0 97.7 15.1 B82.6
66 (2054) 3.9 953 18.4 T6.8 5.7 93.3 223 T7LO 6.2 981 149 832
67 (2055) b4.1 95,3 183 T1.0O 51.7 93.2 223 T0.9 56.4 98.5 147 83.7
68 (2056) 54,2 95,4 18,2 T2 51.8 93.0 22,3 70.8 6.6 98.8 146 84.3
69 (2057) 54.3 95.5 181 77.4 51.8 92.&¢ 222 70.7 56,8 89.3 144 849
70 (2058) 54.4 957 180 7.7 51.9 92,8 22.2 70.6 56,9 89.9 143 856
71 (2059) B4.5 96,0 18.0 78.0 5.9 92.7 22.2 70.6 57.1 100.6 14.2 B6.4
72 (2060) 54.6 96,3 17.9 T78.4 2.0 92,7 22.1 70.6 57.3 101.4 141 87.2

FEEI0A LABEA O, Toak22 (2010) 13, REAHHE DERREERWRC LABMAD] (B - FHIREAD; 2HAMMWELEAD)
L5 BERALTER L X, PERACZAEERAD (5~54BA D) CRLALTH D, ERCRAEESHANIOCHTIEBANERL T,
B EmAOOD S BESAD O~148AN) OZER LI EELUERA DIBR, BEAD GHRIU AN OAZ R LIS E BERRA Dfal L
FECK, 2 THBUZES AL, FEAQLERLTWA. B ANBEIHELIER A RE C 2EEBANBEOMm & 2 5.
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F2-1 AL, FiR 3 X5 (0~ 1458, 15~0648F, 658 LL.E) I A O R UEIRHEE RS & h i GETHEAD) #i

E % A1 (1,000A) A& (%)
& 3% | 0~14%% 15~648% | 65mblE 0~1d4% | 15~64%% | B5ERLLE
Ty 22 (2010) 128, 057 16, 839 81, 735 29, 484 13.1 63.8 23. 0
23 (2011) 127, 680 16, 684 81, 295 29, 711 13.1 63. 7 23. 3
24 (2012) 127, 360 18, 492 80, 157 30, 711 12.9 62.9 24,1
25 (2013) 127, 040 16, 279 78, 972 31, 788 2.8 62.2 25, D
26 (2014) 126, 674 18, 065 77,774 32, 836 12.7 61. 4 25.9
27 (2015) 126, 259 15, 825 76, 784 33, 650 12.5 0. 8 26.7
28 (2016) 125, 795 15, 571 75, 941 34, 283 12.4 60. 4 27.3
29 (2017) 125, 283 15, 308 75, 202 34, 773 12.2 60.0 27. 8
30 (2018) 124, 725 15, 052 74, 537 35, 136 12,1 59. 8 28. 2
31 (2019) 124,126 14, 796 73, 960 35, 369 11.9 55.6 28.5
32 (2020) 123, 488 14, 564 73, 354 35, 571 11.8 58, 4 28. 8
33 (2021) 122, 816 14, 314 72,808 35, 694 11.7 59. 3 29. 1
34 (2022) 122, 111 14, 044 79, 347 35, 720 11.5 59. 2 29. 3
35 (2023) 121, 378 13, 761 71, 855 35, 762 11.3 59. 2 29.5
36 (2024) 120, 619 13, 499 71, 301 35, 818 1.2 59. 1 29.7
37 (2025) 119, 837 13, 235 70,775 35, 828 11.0 59.1 29.9
38 (2026) 119, 034 12, 953 70, 276 35, 805 10,9 59. 0 30. 1
3¢ (2027) 118, 211 12, 701 69, 723 35, 787 10,7 59.0 30. 3
40 (2028) 117, 369 12, 460 69, 109 35, 800 10.6 58,9 30. 5
41 (2029) 1186, 509 12, 236 68, 441 35, 832 10.5 58. 7 30, 8
42 (2030) 115, 633 12, 033 67, 647 35, 953 10.4 58.5 3. 1
43 (2031) 114, 740 11, 850 67,139 35, 751 10.3 58. 5 3.2
44 (2032) 113, 830 11, 686 66, 244 35, 900 10.3 58, 2 3.5
45 (2033) 112, 905 11,538 65, 325 36, 041 10.2 57.9 21. 9
46 (2034) 111, 965 11, 404 64, 353 36, 208 10,2 57.5 32.3
47 (2035) 111, 011 11, 281 63, 341 36, 389 10,2 57,1 32.8
48 (2036) 110, 044 11, 165 62, 268 36, 611 10.1 56, 6 33.3
49 (2037) 109, 065 11, 054 61, 141 36, 871 10.1 56. 1 33, 8
50 (2038) 108, 075 10, 945 59, 972 37, 158 10.1 55. 5 34. 4
51 (2039) 107, 075 10, 836 58, 831 37, 408 10.1 54.9 34.9
52 (2040) 106, D67 10, 726 57, 780 37, 562 10.1 54.5 5. 4
53 (2041) 105, 052 10,612 56, 803 37, 637 10.1 54.1 35. 8
54 (2042) 104, 030 10, 493 55, 900 37, 637 10.1 53. 7 36.2
55 (2043) 103, 003 10, 370 55, 032 37, 601 10. 1 53.4 36. 5
56 (2044) 101, 974 10, 242 54, 224 37, 508 10.0 53. 2 6. 8
57 (2045) 100, 841 10, 109 §3, 447 37, 386 10. 0 52.9 37.0
58 (2046) 99, 908 9,971 52, 725 37,212 10.0 52.8 37.2
59 (2047) 98, 873 9,828 52, 014 37, 031 9.9 52, 6 7.5
60 (2048) 97, 839 9, 682 51, 301 36, 856 9.9 52. 4 37,7
61 (2048) 96, 804 9, 532 50, 568 36, 674 9.8 52.3 a7, 9
62 (2050) 95, 769 9, 380 49, 929 36, 461 9,8 52.1 38. 1
63 (2051) 94, 734 9, 225 49, 301 36, 208 9.7 52.0 38.2
64 (2052) 03, 699 9, 070 48, 688 35, 941 9.7 52,0 38. 4
85 (2053) 92, 662 g, 914 48, 095 35, 653 9.6 51.9 38.5
66 (2054) 91, 623 8, 759 47,597 35, 337 9.6 51.9 38.6
67 (2055) 90, 582 8, 606 48, 977 34, 908 9.5 51.9 38. 6
68 (2056) 89, 537 8, 457 46, 434 34, 646 9.4 51.9 38. 7
89 (2057) g8, 489 8, 311 45, 869 34, 309 9.4 51.8 38, 8
70 {2058) 87, 437 8, 170 45, 304 33, 963 9.3 51. 8 38. 8
71 {2059) 86, 381 8, 034 a4, 704 33, 643 9.3 51.8 38.9
72 {2060) 85, 321 7,904 44, 096 a3, 321 9.3 51. 7 39. 1

Z4E108 1 BEAEA 0. FTE22 (2010) 4E 13, MEEA AR [ eERRMEr L 5EMA D] (Ef - SBHIFEAD] EHAHMELEA

) izks.

._.25...



F:2-2 BAQ, EHIED 0~148, 15~648%, 65 LLL) BIA O R CEEEE R W E T i GETER) it

£ % A\ (1,000A) #OE (%)
B # | o~14m 15~645% | 65EEULL 0~1di: | 15~b64ke | b5EELLE
Rk 22 (2010) 128, 057 16, 839 81, 735 29, 484 13.1 63. 8 23.0
23 (2011) 127, 808 16, 685 81, 310 29, 813 13.1 63. 6 23, 3
24 (2012) 127, 624 16, 494 80, 188 30, 943 12.9 62.8 24,2
25 (2013) 127, 441 16, 282 79, 017 32, 143 12.8 62. 0 25.2
26 (2014) 127, 207 16, 068 77, 829 33, 310 12.6 61. 2 26. 2
27 (2015) 126, 917 15, 829 76, 850 34, 239 12.5 60. 6 27.0
28 (2016) 126, 573 15, 576 76, 015 34, 981 12.8 60. 1 27.6
29 (2017) 126, 175 15, 314 75, 285 35, 575 12.1 59,7 28.2
30 (2018) 125, 726 15, 059 74, 628 36, 038 12.0 59. 4 28.7
31 (2019) 125, 230 14, 804 74, 059 36, 367 11. 8 59.1 29.0
32 (2020) 124, 690 14, 572 73, 450 36, 659 11.7 58. 9 29. 4
33 (2021) 124, 111 14, 323 72, 920 36, 868 11.5 58. 8 29.7
34 (2022) 123, 495 14, 054 72, 465 36, 976 11. 4 58.7 29.9
35 (2023) 122, 846 13, 771 71, 980 37, 095 11.2 58. 6 30. 2
36 (2024) 122, 168 13,510 71, 432 37, 226 1.1 58.5 30.5
37 (2025) 121, 462 13, 246 70, 911 37, 305 10. 9 58. 4 30. 7
38 (2026) 120, 731 12, 964 70, 417 37, 350 10.7 58. 3 30.9
39 (2027) 119, 977 12, 712 69, 870 37, 395 10. 6 88. 2 31.2
40 (2028) 119, 201 12, 471 69, 261 37, 469 10. 5 58.1 31.4
41 (2029) 118, 404 12, 247 68, 597 37, 560 10,3 57.9 31.7
42 (2030) 117, 588 12, 044 67, 807 37, 737 10.2 57.7 32.1
43 (2031) 116, 751 11, 861 67, 304 37, 586 10. 2 57.6 32,2
44 (2032) 115, 896 11, 697 66, 411 37, 788 10.1 57.3 32.6
45 (2033) 115, 023 11,549 65, 494 37,979 10.0 56. 9 33.0
46 {2034) 114, 133 11,415 64, 523 38, 194 10.0 56. 5 33.5
47 {2035) 113, 226 11, 292 63,513 3, 421 10.0 56. 1 33.9
48 {2036) 112, 304 11,176 62, 440 38, 688 10. 0 55. 6 34. 4
49 {2037) 111, 367 11, 065 61, 312 38, 990 9.9 55. 1 35. 0
50 (2038) 110, 417 10, 957 60, 141 39, 319 9.9 54.5 35.6
51 (2039) 109, 454 10, 848 58, 998 39, 607 9.9 53.§ 36.2
52 (2040) 108, 479 10, 737 57, 946 39, 796 9.9 53.4 36.7
53 (2041) 107, 495 10, 624 56, 968 39, 904 9.9 53.0 37.1
54 (2042) 106, 501 10, 505 56, 064 39, 932 9.9 52.6 37.5
56 (2043) 105, 500 10, 382 55, 196 39,921 9.8 52.3 37.8
56 (2044) 104, 492 10, 254 54, 387 39, 851 9.8 52.0 38.1
57 (2045) 103, 480 10, 122 53, 10 39, 749 9.8 51.8 38.4
58 (2046) 102, 454 9, 984 52, 888 39, 502 9.7 51.6 38.6
59 (2047) 101, 446 9, 842 52,177 39, 427 9.7 51.4 38.9
60 {2048) 100, 426 9, 695 51, 463 39, 267 9.7 51.2 39.1
§1 {(2049) 89, 405 9, 546 50, 761 39, 099 9.6 51.1 39.38
62 (2050) 98, 385 9, 394 50, 091 38, 900 9.5 50. 9 39.5
63 (2051) 97, 365 9, 239 49, 464 38, 661 9.5 50. 8 39,7
64 {2052) 96, 345 9, 084 48, 851 38, 410 9.4 50,7 39.9
65 (2053) 95, 325 8, 928 48, 259 38, 138 9.4 50. 6 40.0
66 (2054) 94, 305 8, 774 47, 691 37, 840 9.3 50. 6 40.1
67 (2055) 93, 285 8, 621 47,142 37, 522 9.2 50. 5 40.2
68 (2056) 92, 263 8,471 46, 60O 37, 192 9.2 50. 5 40. 3
69 (2057) 81, 239 8, 326 48, 035 36, 879 9.1 50.56 40, 4
70 (2058) 80, 213 8, 184 45,471 36, 557 9.1 50. 4 40.5
71 (2059) 89, 183 8, 049 44, 871 36, 264 9.0 50.3 40. 7
72 {2060) 88, 150 7,919 44, 263 35, 968 9.0 50,2 40.8

FELA LEIIEAD. Bi22 (2010 1L, BHEHH D [TR2EEIEEIc LB AN] (B8 - S TUREAD] 25AGHIELEA

o) kB,
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#2-3 AQOEMER, 55 CFREERRC HERE GEC R - Fix - B4) HE

Hi A= 7 (BF O o i) #iEET WA i (AF T i) HERT WA Ay (FET A )
£ ® E HEBA DS T i R A D EE SRR TEEA DB
#®) (& smEvinkEsEAD 8 [ flErioEsin G (8 glEsAinEeEio
ko2 (20100 45.0 58,7 20,8 36.1 45.0 B6.7 20,6 361 45.0 56,7 20.6 36.1
23 {2011) | 45.3 57.1 20.5 366 | 453 57.1 205 365 | 453 57.2 20.5 36.7
24 {2012){ 45.6 59.0 20.6 385 | 456 58.9 20.6 38.3 | 456 59.2 20.6 38.6
25 (2013)| 45.9 61.1 20.6 40.5 | 459 60.9 20.6 40.3 | 46.0 61.3 206 40.7
26 {2014)| 46.2 63.2 20.7 42.5| 461 629 20.7 42.2| 46.3 63.4 206 42.8
27 (2015) | 46.5 64.8 20.6 44,2 | 46.4 64.4 20,6 43.8 | 46,6 652 206 44.6
28 (2016) | 46.8 66.1 20.5 456 | 46.7 65.6 20.5 45.1 | 46.9 66,5 20.5 46.0
29 (2017) | 47.1 67.1 20.3 46.8 | 47.0 66.6 20.4 46.2 | 47.2 67.6 20.3  47.3
30 (2018) | 47.4 67.9 20.2 477 | 47.3 67.3 20.2 47.1 | 47.5 685 20.2 483
31 (2019) | 47.7 68.5 20.0 48.5 | 47.5 67.8 20,0 47.8 | 47.8 69.1 20.0 48.1
32 (20200 | 48.0 69.1 19.8 49,2 | 47.8 683 19.9 48.5 | 481 69.7 19.8 49,9
33 (2021) | 48.3 69.5 19.7 49.8 | 481 687 167 49.0 | 484 70.2 19.6 50.5
34 (2022) | 48.5 69.6 19.4 50.2 | 483 688 19.4 49.4 | 487 70.4 i9.4 510
35 (2023) | 48.8 69.8 19.1 50.7 | 48.6 689 19.2 49.8| 49.0 70.7 191 515
36 (2024) | 49.1  70.1 189 5.2 | 48.8 69.2 18.9 50.2 | 48.3 TFL.O0 189 521
37 (2025) | 49.3 70.3 187 516 | 49.1 69.3 187 50.6| 49.5 T71.3 187 52.8
38 (2026) | 49.5 70.4 18.4 520 | 49.3 69.4 184 50.9| 49.8 71.5 18.4 53.0
39 (2027) | 49.8 70.6 182 52.4 | 49.5 69.5 182 51.3| 50.0 7.7 18.2 53.5
40 (2028) | 50.0 T7L.0 180 53.0 | 49.7 69.8 18.0 51.8| 50.3 72.1 18.0 54.1
41 (2029) | 50.2 7L.4 17.9 53.6{ 49.9 702 17.9 52.4 | 50.5 72.6 I17.9 54.8
42 (2030) | 50.4 72,2 17.8 54.4 ) 50,1 70.9 17.8 53,1 | 50.7 73.4 17.8 B5.7
43 (2081) | 50.6 722 17.6 546 1] 50.3 70.9 17.7 53.2| 50.9 73.5 I7.6 55.8
44 (2032)| 50.8 73.2 17.6 55.6 ] 50.5 71.8 17.6 54.2 | 5L.I 745 17.6 56.9
45 (2033) | 51.0 742 17.6 56.6 ] 50.7 728 17.7 552 | 5.3 75.6 I7.6 BB.D
46 (2034) | 51.2 75.4 17.7 57.7 | 50.8 740 i7.7 56.3| 5L.5 76.9 I7.7 59.2
47 (2035) | s51.3 76.8 17.8 59.0| s1L0 753 17.8 57.4| 51.7 783 17.8 60.5
48 (2036) | 51.5 78.3 17.9 60.4 | 51.2 767 179 58.8 | 5.8 79.9 17.9 62.0
49 (2037 | 51.7 80.0 181 6.9 | 51.3 78.4 181 60,3 | 52.0 8L& 180 636
50 (2038) | 51.8 819 18.2 63.7| 5l.4 80.2 183 620 52.2 836 18.2 654
51 (208%)| 51.9 83.8 18.4 654 51.6 82.0 18.4 63.6| 523 855 184 671
52 (20400 | 52.1 85.4 185 66.8| 51.7 836 186 65.0| 52.5 87.2 185 68.7
53 (2041) | 52.2 8.8 18.7 68.1| 51.8 84.9 187 66.3| 52.6 8.7 186 70.0
54 (2042){ 52.4 88.0 18.8 69.3| 52.0 861 188 67.3| 52.8 90.0 187 7.2
55 (2043)] 52.5 §9.1 18.8 70.3 |} 52.1 87.2 188 68.3| 529 9L.1 18.8 723
56 (2044) | 52.6 90.1 18.9 71.2 | 522 881 189 69.2 | 530 921 189 7.3
57 (2045)] 52.8 90.9 18.9 72.0| 52.3 88.9 189 70,0 | H3.2 93.0 18.9 741
58 (2046) | 52.9 916 18,9 727 | 52.5 89.5 189 70.6| 53,3 937 18.9 749
50 (20471 53.0 922 189 73.4] 526 90.1 189 7.2 | 53.4 944 189 T5.6
60 (2048) | 53.1 929 189 741 52.7 90.7 189 71..8| 53.6 951 188 76.3
61 {(2049)| 53.3 938 188 747 | 62.8 913 188 725 | B53.7 958 188 770
62 {2050)| 53.4 941 188 753} 53.0 9.8 188 730 | 539 964 188 77.7
63 {2051)| 53.5 945 18.7 758} 53.1 92.2 187 73.4| 540 968 187 78.2
64 {2052)| 53.7 948 18.6 76.2 | 53.2 92.4 186 73.8| 541 97.2 186 78.§
65 (2053)| 53.8 95.1 185 766 | 53.4 927 185 741 54.3 97.5 18,5 T79.0
66 (2054)| 53.9 95.3 184 7.8} 535 92.8 18.4 744 | 544 97.7 184 79.3
67 {2055 | 54.1 953 183 7.0 | 53.6 928 183 745 | 546 97.9 18.3 79.6
68 {20560 | 54.2 954 182 77.2 | 5B3.7 92.8 182 746 | 547 980 182 79.8
69 (2057)| 54.3 955 181 77.4| 538 929 181 748 548 98.2 181 80.1
70 {2058)| 54.4 95.7 18,0 7.7 | 539 930 180 750 54.9 984 180 80.4
71 {2059} | 545 96.0 18.0 78.0 | 540 93.2 180 75.3| 551 988 17.9 80.8
72 (2060} | 546 96.3 17.0 8.4 | 541 93,5 17.9 756 | 552 99,2 17.9 81.3

£4£10A 18 TEA R, T2 (2010) i3, REEHEHE [PRNEESNERC LA D] (B - SHTHAD] £HAMMELZAD)
I h 5 B A DI E L REBADSEEERAD(S~BAN TRLAELTHY, RECTREESHADIINTSEBARZEL TH
3. EBADG S HEPAD O~14BAN) DHER LI EPREREA DB, BEAD G5EU EAD) 0L B LIz REERA NEE Y
BECR, TIRBICES AL, BEADLERL TV, EBA DBEITELCRBA DB L BERBEADBROML 25,
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$3-1 BAD : HERY - Bl - B CECHE - BT - B & HIHE (1. 0004)

Bk FE T PHAARIE FEL Ei R E FETARALARIE

P Ay | AR r | EH AT | A by [ N AR i | AR ARG | e A mpder | (AR W | AR

FERE 22 (2010) | 128,057 128,057 128,057 128,057 128,057 128,057 128,057 128,057 128,057
23 (2011) | 127,753 127,785 127,710 127,690 127,722 127,648 127,808 127,841 127,766
24 (2012) | 127,498 127,582 127,388 127,360 127,445 127,251 127,624 127,709 127,515
25 (2013) | 127,247 127,402 127,054 127,040 127,154 126,847 127,441 127,595 127, 248
26 (2014) | 126,949 127,191 126,655 126,674 126,917 126,381 127,207 127,450 126,914

27 (2015) | 126,597 126,947 126,188 126,259 126,600 125,850 126,917 127,268 126,508
28 (2016} | 126,193 126,669 125,657 125,795 126,270 125,258 126,573 127,049 126,038
29 (2017 | 125,739 126,356 125,066 125,283 125,900 124,610 126,175 126,792 125,501
30 (2018) | 125,236 126,006 124,421 124,725 125,495 123,011 125,726 126,496 124,011
31 (2019) | 124,689 125,620 123,729 124,126 125,057 123,167 125,230 126,161 124,270

32 (2020) | 124,100 125,186 122,996 123,488 124,584 122,385 124,690 125,786 123,586
33 (2021) | 123,474 124,735 122,226 122,816 124,076 121,568 124,111 125,372 122,862
34 (2022) | 122,813 124,238 121,423 122,111 123,536 120,721 123,495 124,921 122,104
35 (2023) | 122,122 123,708 120,502 121,378 122,964 119,848 122,846 124,434 121,315
36 (2024) | 121,403 123,149 119,735 120,619 122,364 118,952 122,168 123,914 120,499

37 (2025) | 120,653 122,559 118,885 119,837 121,737 118,034 121,462 123,363 119, 657
38 (2026) | 119,891 121,943 117,954 119,034 121,085 117,097 120,731 122,784 118,793
39 (2027) | 119,102 121,302 117,034 118211 120,410 116,143 119,977 122,178 117,907
40 (2028) | 118,293 120,638 116,005 117,369 119,713 115,172 119,201 121,547 117,002
41 (2029) | 117,465 119,951 115,139 116,509 118,994 114,185 118,404 120,891 116,077

42 (2030) | 116,618 119,243 114,166 115,633 118,257 113,183 117,588 120,214 115,135
43 (2031) | 115,752 118,514 113,176 114,740 117,500 112,164 116,751 119,515 114,174
44 (2032) | 114,870 117,767 112,169 113,830 116,726 111,131 115,896 118,795 113,195
45 {2033) | 113,970 117,003 111,146 112,905 115,836 110,082 115,023 118,057 112,198
46 {2034) | 113,054 116,222 110,106 111,965 115,131 109,018 114,133 117,302 111,183

47 (2035) | 112,124 115,427 109,051 111,011 114,313 107,940 113,226 116,531 110, 152
48 (2036) | 111,179 114,620 107,980 110,044 113,483 106,848 112,304 115,747 109,104
49 (2037) | 110,220 113,802 106,895 109,065 112,644 105,742 111,367 114,950 108, 040
50 (2038} | 109,280 112,974 105,796 108,075 111,758 104,623 110,417 114,143 106,961
51 (2039) | 108,268 112,140 104,683 107,075 110,945 103,492 109,454 113,328 105, 867

52 (2040) | 107,276 111,300 103,557 106,067 110,089 102,350 108,479 112,506 104, 758
53 (2041) | 106,275 110,457 102,419 105,052 109,230 101,198 107,495 111,679 103,637
54 (2042) | 105,267 109,611 101,271 104,030 108,371 100,037 106,501 110,848 102,503
55 (2043) | 104,253 108,766 100,114 103,003 107,514 98,868 105,500 110,016 101,359
56 (2044) | 103,233 107,921 98,949 101,974 106,658 97,692 104,492 109,183 100, 206

57 (2045) | 102,210 107,078 97,777 100,941 105, 806 96,511 103,48¢ 108, 351 99, 044
58 (2046) | 101,185 106,239 96, 600 99,908 104, 958 95,326 102,464 107, 521 97, 876
59 (2047) | 100,158 105,403 95, 420 08,873 104,114 94,138 101,446 106,694 96, 704
60 (2048) 99,131 104,570 94, 237 97,839 103,274 92,948 100,426 105, 869 95, 528
61 (2049) 98,103 103,741 93, 062 96, 804 102, 438 91, 756 89,406 105, 047 94, 350

62 (2050) 97,076 102, 915 91, 866 95,769 101, 604 90, 564 98,385 104, 229 93, 171
63 (2051) 96, 048 102,091 90, 680 94,734 100,772 89, 370 97,365 103, 412 91,992
64 (2052) 95,021 101, 269 8%, 493 93, 699 99, 941 88,176 96,345 102, 597 90,813
65 (2053) 93,993 100, 446 88, 307 92, 662 99, 110 86, 981 95,325 101,783 89,635
66 (2054) 92,964 99,623 87, 120 91, 623 98, 276 85,784 94,306 100, 969 88, 457

67 (2055) 91,933 08, 197 85,933 90, 582 97, 439 84, 586 93,285 100, 164 87,279
68 (2056) 90, 901 97,967 84, 744 89, 537 96,597 83,386 92, 263 99, 336 86, 101
69 (2057) 89, 865 97, 134 83, 554 88, 489 95, 751 82,184 91,239 98, 514 84,923
70 (2058) 88, 826 96, 295 82, 362 87, 437 94,898 80,979 90,213 97, 688 83, 743
71 (2059) 87,783 95, 450 81, 168 86, 381 94, 040 79,772 89, 183 96, 857 82, 562

72 {2060) 86, 737 94, 600 79,972 85,321 93, 177 78,563 88,150 96,021 81, 378

%»;E,Em,; 1BIRIEA O, Eak22 (2010) &£ 1L, sIEH FshE MERERSMEIC LS ERAD] (B - E5ITFEADN) 2HASWMELEA
a) ks,
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£3-2 EOAOEE (O~148) : HERE - B - 8 GETHE - B - B0 GHEHE (%)

B % FEL PALEGE FEL B E SE RN R GE
WAz | ARG | HARN | HAesi | HEmir | B | Madar | MAa s | HAE
ERE 22 (2010) 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1 13.1
23 (2011) 13.1 13.1 13.0 13.1 13.1 13.0 13.1 13.1 13.0
24 (2012) 12.9 13.0 12.9 12.9 13.0 12.9 12.9 13.0 12.8
25 (2013) 12.8 12.9 12.7 12.8 12.9 12.7 12.8 12. 8 12.6
26 (2014) 12,7 12.8 12.5 12.7 12.8 12.5 12.6 12.8 12. 4
27 (2015) 12.5 12.7 12.2 12.5 12.8 12.2 12.5 12.7 12.2
28 (2016) 12.3 12.7 12.0 12. 4 12.7 12,0 12.3 12.6 11.9
29 (2017) 12.2 12. 6 11. 7 12. 2 12.6 11.7 12. 1 12.6 1.7
30 (2018) 12,0 12.6 11. 4 12,1 12.6 11.5 12.0 12.5 11. 4
31 (2019) 11.9 12.5 11. 2 11.9 12.6 11.2 11.8 12.5 11. 1
32 (2020) 11.7 12.5 10.9 11.8 12.6 11.0 11.7 12.5 10.9
33 (2021) 11.6 12.5 10. 7 11.7 12.6 10.7 11.5 12. 4 10.6
34 (2022) 11. 4 12.5 10. 4 1.5 12.5 10.5 11. 4 12,4 10. 4
35 (2023) 11.3 12. 4 10,1 11.3 12.5 10.2 11. 2 12,3 10.1
36 (2024) 11.1 12. 4 9.9 11.2 12.5 9.9 11.1 12.3 9.8
37 (2025) 11.0 12. 4 9.6 11.0 12.4 9.7 10.9 12.3 9.6
38 (2026) 10. 8 12.3 9. 4 10.9 12. 4 9.4 10.7 12.2 9.3
39 (2027) 10.7 12.2 9.2 10. 7 12.3 9.2 10. 6 12.1 9.1
40 (2028) 10.5 12.2 9.0 10.6 12.2 9.1 10.5 12.1 8.9
41 (2029) 10, 4 12.1 8.9 10.5 12.2 8.9 10. 3 12.0 8.8
42 (2030) 10.3 12.0 8.7 10. 4 12,1 8.8 10. 2 11.9 8.7
43 (2031) 10.2 11.9 8.7 10. 3 12.0 8.7 10, 2 11.8 8.6
44 (2032} 10.2 11.9 8.6 10.3 12.0 8.7 10.1 11.8 8.5
45 (2033) 10.1 11.8 8.6 10.2 11.9 8.6 10,0 11,7 8.5
46 (2034) 10.1 11.8 8.5 10.2 11.9 8.6 10,0 11.6 8.5
47 (2035) 10.1 11.7 8.5 10.2 11.8 8.6 10.0 11.6 8.5
48 (2036} 10. 0 11.7 8.5 10.1 11.8 8.6 10.0 11.5 8.4
49 (2037) 10, 0 11.6 8.5 10. 1 11.7 8.6 9.9 11.5 8.4
50 (2038) 10.0 11.6 8.5 10. 1 11.7 8.6 9.9 11.5 8.4
51 (2039) 10.0 11.6 8.5 10. 1 11.7 8.6 9.9 11. 4 8.4
52 (2040) 10, ¢ 11.5 8.5 10,1 11.7 8.6 9.9 11. 4 8.4
53 (2041) 10.0 11.5 8.5 10, 1 11.7 8.6 9.9 11. 4 8.4
54 (2042) 10.0 11.5 8.5 10. 1 11.8 8.6 9.9 11.4 8.4
55 (2043) 10. 0 11.5 8.4 10. 1 11.6 8.5 9.8 11.4 8.3
56 (2044) 9.9 11.5 8.4 10.0 11.6 8.5 9.8 11.4 83
57 (2045} 9.9 11.5 8.4 10.0 11.6 8.5 9.8 11. 4 82
58 (2046 9.9 11.5 8.3 10.0 11.6 8.4 9.7 11.4 8.2
59 (2047) 9.8 1.5 8.2 9.9 11.7 8.3 9.7 11.4 8.1
60 (2048} 9,8 11.5 8.1 9.9 11.7 8.2 9.7 11. 4 8.0
61 (2049) 9,7 11.5 8.0 9.8 11.7 8.1 9.6 11. 4 7.9
82 (2050} 9.7 11.5 7.9 9.8 11.7 8.1 9.5 11.4 7.8
83 (2051} 9.6 11.5 7.8 9.7 11.7 8.0 9.5 11. 4 7.7
64 (2052} 9.6 11.5 7.7 9,7 11.7 7.8 9.4 11. 4 7.6
65 {2053) 9.5 11.5 7.6 9.8 11.7 7.7 9.4 11. 4 7.5
66 {2054} 9.4 11.5 7.5 9.6 11.7 7.6 9.3 11. 4 7.4
87 {2055} 9.4 11.5 7.4 9.5 11.7 7.5 9.2 11. 4 7.3
68 (2056} 9,3 11.5 7.3 9,4 11.7 7.4 9,2 11. 4 7.2
69 (2057} 9,3 11.5 7.2 9.4 11. 7 7.4 9.1 11. 4 7.1
70 {2058) 9.2 11.5 7.2 9.3 11.7 7.3 9.1 11.4 7.0
71 (2059} 9.2 11.5 7.1 9.3 11.7 7.9 9.0 11.3 7.0
72 {2060} 9,1 1L 5 7.0 9.3 11. 6 7.1 9.0 11.3 6.9

%ﬁoi 15 BEEA . FE22 (2000) i, BFERHE MERrERsEc L aEiAn] (BF - SBIFHEAD) 2HASMELE
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$3-3 EEEMADRG (15~648)  MErhEr - B - BH GETRE - B - 16 SHET (%)

= % BT PAEE W BIRE FTIRARE
WA T [ A ey | ARG | A DA [ A G | AR | HA A | A | AR
Ypk 22 (2010) 63. 8 3.8 63. 8 63.8 63. 8 63.8 3.8 63.8 63. 8
23 (2011) 63.6 63. 6 63.7 63. 7 63.6 63. 7 3.6 63.6 63. 6
24 (2012) 2.9 62. 8 62. 9 62.9 62.9 63.0 62. 8 62. 8 62.9
25 (2013) 62. 1 2.0 62.2 62.2 62. 1 62. 3 62.0 61.9 62. 1
26 (2014) 61.3 61,2 61. 4 1.4 61.3 61.5 61.2 61.1 61.3
27 (2015) 60.7 0.5 0.9 60.8 80.6 1.0 60. 6 60. 4 60. 7
28 (2018) 60, 2 60. 0 £0.5 60. 4 60. 1 60. 6 60, 1 59, 8 60. 3
29 (2017) 59. 8 59. B 60.2 60. 0 59, 7 60. 4 59.7 59. 4 60. 0
30 (2018) 59. 6 59, 2 59,9 59.8 59.4 60. 2 59. 4 59.0 59. 7
31 (2019) 59. 4 58.9 59, 8 59.6 59.1 £0.0 59. 1 58. 7 59, 6
32 (2020) 59,2 53.6 59.7 59, 4 58.9 59.9 58.9 58. 4 59, 4
33 (2021) 59, 0 58. 4 59.6 59. 3 58. 7 59.9 58.8 58. 2 59. 4
34 (2022) 59. 0 58.3 59. 6 59. 2 58.6 59.9 58,7 58.0 59. 3
35 (2023) 58.9 58.1 59. 6 50, 2 58.4 §0.0 58. 6 57.8 59. 3
36 (2024 58. 8 58.0 59.6 59. 1 58.3 59.9 58.5 57.6 59. 3
37 {2025) 58. 7 57.8 59.6 59. 1 58.1 §0.0 58. 4 57.5 59.3
38 {2026) 58.7 57. 7 59. 6 59.0 58.1 0.0 58. 3 57. 4 59. 2
39 {2027) 58. 6 57.6 59.5 59.0 58.0 59.9 58,2 57.3 59, 2
40 {2028) 58.5 57.5 59. 4 58.9 57.9 59.8 58.1 57.1 59. 0
41 {2029) 58.3 57.3 59.3 58.7 57.7 59.7 57.9 56. 9 58. 8
42 (2030) 58.1 57. 1 59. 0 58.5 57.5 59. 4 57,7 56. 7 58.5
43 (2031) 58.1 57. 1 58.9 58.5 57.5 59. 4 57.6 56. 7 58. 5
44 (2032) 57. 7 56. 8 58.5 58.2 57.3 59.0 57.3 56. 4 58.1
45 (2033) 57. 4 56. 6 58.1 57.9 57.0 58.6 56.9 56. 1 57.7
46 (2034) 57.0 56. 2 57. 1 57.5 56. 7 58. 2 56.5 55.8 57. 2
47 (2085) 56. 6 55.9 57.2 57.1 56. 4 57.7 56. 1 55. 4 56, 7
48 (20386) 56. 1 55.5 56. 6 56.6 56.0 57.1 55. 6 55. 0 56. 1
49 (2037) 55. 6 55. 0 56. 0 56. 1 55.5 56,5 55. 1 54.6 55.5
50 (2038) 55.0 54. 6 55.3 55.5 55.1 55.9 54.5 54.1 54. 8
51 (2039) 54.4 54.1 54.7 54.9 54.6 55. 2 53.9 53.6 54, 2
52 (2040) 53.9 53. 7 54.1 54.5 54. 2 54. 7 53, 4 53.2 53.6
53 (2041) 53.5 53, 4 53.6 54.1 53.9 54, 2 53.0 52.9 53.1
54 (2042) 53.2 53.1 53.2 53.7 53.6 53.8 52. 6 52. 6 52,7
55 (2043) 52.9 52.8 52.8 53. 4 53.4 53.4 52.3 52.3 52,3
56 (2044) 52.6 52.7 52.5 53.2 53.2 53.1 52.0 52.1 51.9
57 (2045) 52, 4 52.5 52. 2 52.9 53.0 52.8 51.8 51.9 51.6
58 (2046) 52.2 52.3 52.0 52.8 52.9 52.6 51.6 51.8 51.4
59 (2047) 52.0 52.2 51.7 52.6 52.8 52.3 51.4 51.7 51.1
80 (2048) 51.8 52.1 51.5 52. 4 52. 7 52.1 51.2 51.5 50.9
61 (2049) 51.7 52, 0 51.2 52.3 52.5 51.9 51.1 51.4 50.8
62 (2050) 51.5 51.9 51.0 52,1 52.4 51.7 50.9 51.3 50, 4
63 (2051) 51.4 51.8 50.9 52.0 52.4 51.5 50.8 51.2 50. 2
64 (2052) 51.3 51.8 50. 7 52.0 52. 4 51.4 50. 7 51.2 50. 1
65 (2053) 51.3 51.7 50. 6 51.9 52.3 51.3 50. 6 51.1 49, 9
66 (2054) 51.2 51.7 50. 5 51.9 52.4 51,2 50, 6 51.1 49. 8
67 (2055) 51.2 51.8 50. 4 51.9 52. 4 51.1 50.5 51.1 49. 7
68 (2056) 51.2 51.8 50. 3 51.9 52.5 51.0 50.5 51.2 49. 6
69 (2057) 51.1 51. 8 50. 2 51.8 52.5 50.9 50.5 51.2 49, 4
70 (2058) 51.1 51.9 50,0 51.8 52.5 50.8 50. 4 51.2 49, 3
71 (2059) 51.0 51.9 49.9 51.8 52.6 50.6 50. 3 51.2 49, 1
72 (2060) 50.9 51.9 49. 7 51.7 52. 6 50, 4 50. 2 51.2 48.9

%)ﬁﬁmﬁ LEBFEA D, PAE22 (2010) i, BBEEHE A [EroEBRRMER L 5BHEA D] (O - SHIFHEAD 2HAMMELEZA
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#3-4 BEADSS (G5RELL) : g« B - B GEChE B - EE) FHEIHE (%)

£ % L RWIRTE SET ELETE FECARGT{RIE
WA | A B | HAES | HaAesa THARG ] HEES | BEP | BERi ] HERR
Fepk 22 (2010) 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
23 (2011) 93.3 23. 3 23.3 23, 3 23.3 23.3 23.3 23.3 23.3
24 (2012) 24.2 24. 2 24.2 24.1 24.1 24.1 24.2 24.2 24.3
25 (2013) 25,1 25.1 25. 2 25.0 25.0 25.1 25,2 25, 2 25. 3
26 (2014) 26.1 26.0 26.1 25.9 25,9 26,0 26, 2 26. 1 26. 2
27 (2015) 26.8 26.7 26.9 26. 7 26.6 26. 7 27.0 26.9 27. 1
28 (2016) 27.5 27.3 27.6 27,3 27.2 27.4 27. 8 27.5 27. 8
29 (2017) 28,0 27. 8 28. 1 27. 8 27.6 27.9 28,2 28.1 28. 3
30 (2018) 28, 4 28.2 28.6 28.2 28.0 98. 4 28.7 28.5 28.9
31 (2019) 28. 8 28. 6 29.0 28. 5 28.3 98. 7 29. 0 28.8 29, 3
32 (2020) 20.1 28.9 29. 4 28. 8 28.6 20.1 29. 4 29.1 20. 7
33 (2021) 29.4 20,1 29, 7 29.1 28.8 29, 4 29, 7 29, 4 30.0
34 {2022) 29.6 29,3 29.9 29,3 28.9 29, 6 29,9 29. 6 30.3
35 (2023) 29. 8 20,5 30.2 29.5 29. 1 29, 8 30. 2 29,8 30. 6
36 {2024) 30.1 29.7 30.5 29,7 29. 3 30,1 30. 5 30.0 30,9
37 (2028) 30. 3 29. 8 30. 8 29.9 29. 4 30,4 30.7 30. 2 31.2
38 {2026) 30.5 30.0 31.0 30.1 29. 6 30.6 30.9 30.4 31.4
39 (2027) 30,7 30.2 3L.3 30.3 29. 7 30. 8 31.2 30. 6 31.7
40 (2038) 31.0 30,4 31.6 30.5 20.9 3.1 31. 4 30. 8 32.0
41 (2029) 31.2 30.6 31.9 30.8 30.1 31. 4 31.7 31,1 32.4
42 (2030) 31.8 30.9 32.3 31.1 30.4 31.8 32.1 31. 4 32.8
43 (2031) 31.7 30.9 32.4 31.2 30. 4 31.9 32.2 3.4 32.9
44 (2032) 32,1 31.3 32.8 31.5 30.8 32.3 32.6 31.8 33. 4
45 (2033) 32.5 31.6 33.3 31.9 31.1 32.7 33.0 32.2 33.9
46 (2034) 32,9 32.0 33.8 32.3 31.4 33,2 33.5 32.6 34, 4
47 (2035) 33. 4 32. 4 34.3 32.8 31.8 33.7 33.9 33.0 34.9
48 (2036) 33.9 32.8 34,9 33.3 32.3 34.3 34.4 33. 4 35.5
49 (2037) 34, 4 33.3 35.5 33.8 32. 7 34.9 35,0 33.9 36.1
50 (2038) 35.0 33. 8 36.1 34. 4 33.2 36.5 35.6 34. 4 36.8
51 (2039) 35.6 34.3 36. 8 34,9 33.7 36. 1 36.2 34. 9 37.4
52 (2040) 36. 1 34,8 37.3 35. 4 34,1 36. 7 36.7 35, 4 38.0
53 (2041) 36.5 35.1 37.9 35.8 34.5 37.2 37,1 35.7 38.5
54 (2042) 36. 8 35. 4 38.3 36. 2 34. 7 37.6 37.5 36. 0 39.0
55 (2043) 37.2 35. 6 38.7 36.5 35.0 38.0 37.8 36. 3 39.4
56 (2044) 37.5 35.8 39.1 36, 8 35. 2 38. 4 38.1 36.5 39.8
57 (2045) 377 36. 0 39. 4 37.0 35.3 38. 7 38. 4 36. 7 40.1
58 (2046) 37.9 36. 1 39. 7 37.2 35.5 39.0 38. 6 36. 8 40.5
59 (2047) 38.2 36. 3 40. 1 37.6 35.6 39.3 38.9 37.0 40. 8
60 (2048) 38. 4 36. 4 40. 4 37.7 35.7 39,7 39,1 37.1 41.1
61 {2049) 38.6 36.5 40.7 37.9 35, 8 40. 0 39.3 37.2 41, 4
62 {2050) 38.8 36. 6 41.0 38. 1 35. 9 40. 3 39.5 37.3 41.8
63 {2051) 39.0 36. 7 41.3 38.2 35.9 40.5 39, 7 37.4 42.0
B4 (2052) 30.1 36. 7 41.5 38. 4 36.0 40, 8 39.9 37.4 42,3
65 (2053) 30.2 36. 7 41.8 38.5 36, 0 41.0 40,0 37.5 42,5
86 (2054) 30.4 36.7 42,0 38.6 36, 0 41,2 40. 1 37.5 428
57 (2065) 39, 4 36. 7 42.2 38. 6 35.9 41. 4 40. 2 37.5 43. 0
68 (2056) 39,5 36. 7 42. 4 38.7 35.9 41.5 40. 3 37. 4 43,2
59 (20657) 39.6 36.6 42.6 38. 8 35. 8 41. 7 40. 4 37. 4 43, 4
70 (2058) 39.7 36.6 42,8 38.8 35.8 41.9 40.5 37. 4 43.7
71 (2059) 39. 8 36.6 43,1 38.9 35.8 42.2 40. 7 37.4 43. 9
72 (2080) 39,9 36. 6 43.3 39.1 35.8 42, 4 40. 8 37.5 44.2
AEI0A L BREA D, TR22 (2010 Fid, AFEEERD [TROEBPWIC L 2BMAN] (D - SBIFHAD] 2HAMMELEA
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Fi-1 SHEREEROED

£ R’ o fir v B4z
Erk 22 (2010) 1. 3873 1. 3873 1.3873
23 (2011) 1. 3879 1. 4441 1,3138
24 (2012} 1. 3705 1. 4467 1.2746
25 {2013) 1. 3897 1. 4930 1. 2663
26 (2014) 1. 3864 1.5198 1. 2361
27 {2015) 1. 3798 1. 5454 1. 2043
28 (2016) 1.3715 1. 5682 1.1743
29 (2017) 1. 3626 1. 5868 1. 1486
30 (2018) 1. 3539 1. 6000 1.1279
31 (2019) 1. 3461 1. 6078 1.1124
32 (2020) 1. 3397 1. 6111 1.1017
33 (2021) 1. 3348 1.6110 1. 0949
34 (2022) 1. 3315 1. 6090 1. 0911
35 (2023) 1. 3298 1. 6064 1. 0899
36 (2024) 1. 3204 1. 6038 1. 0906
37 (2025) 1. 3302 1. 6016 1. 0925
38 (2026) 1.3318 1. 5998 1. 0952
39 (2027) 1.3333 1. 5981 1. 0981
40 (2028) 1.3348 1. 5966 1. 1008
41 (2029) 1.3361 1. 5952 1. 1032
42 (2030) 1.3373 1. 5939 1. 1053
43 (2031) 1.3383 1. 5927 1. 1072
44 (2032) 1.3392 1. 5919 1. 1089
45 (2033) 1. 3401 1.5913 1.1104
46 (2034) 1.3410 1. 5909 1.1118
47 (2035} 1.3418 1. 5905 1.1131
48 {2036) 1.3425 1. 5903 1. 1144
49 {2037} 1.3433 1. 5903 1. 1156
50 (2038) 1.3441 1. 5903 1. 1168
51 (2039) 1. 3448 1. 5904 1. 1180
52 (2040) 1. 3457 1. 5906 1.1192
53 (2041) 1. 3465 1. 5908 1.1203
54 (2042) 1.3472 1.5912 1.1213
55 (2043) 1. 3479 I. 5916 1.1222
56 (2044) 1. 3486 1. 5921 1.1230
57 (2045) 1.3492 1. 5926 1.1236
58 (2046) 1. 3497 1. 5932 1.1241
59 (2047) 1. 3502 1. 5938 1.1244
60 (2048) 1. 3505 1. 5944 1. 1246
61 (2049) 1. 3508 L. 5950 1.1246
62 (2050) 1. 3509 1. 5955 1.1245
63 (2051) 1.3510 1. 5960 1.1242
64 (2052) 1.3510 1. 5965 1.1239
65 (20563) 1. 3510 1. 5969 1.1235
66 (2054) 1. 3509 1. 5973 1.1231
67 (2055) 1. 3508 1. 5975 1. 1227
68 (2056) 1. 3507 1. 5978 1.1224
69 (2057) 1. 3507 1. 5980 1.1222
70 (2058) 1. 3506 1. 5982 1.1220
71 (2059) 1. 3507 1. 5983 1.1219
72 (2060) 1. 3507 1. 5984 1.1219
AN CDEREHIE kBRI S < S eHuRRH A2, WAR22 QoI0)EIFERETH B,
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®A-2 FHHao (HERKROFLHRG) OB

=)

£ % T AL BET i FET AL
2 | & | BuE B | # | Bk = & | Bk
ERE 22 (2010) 79. 64 86, 39 6. 75 79. 64 86. 39 6. 75 79, 64 86, 39 6,75
23 {2011) 78, 27 85, 93 6. 66 78. 59 85.23 6. 64 79. 89 B86. 56 6. 67
24 {2012) 79. 96 86. 67 6. 72 79. 34 86, 05 6. 71 80. 57 87.30 6.73
25 (2013) 80. 09 86. 80 6.72 79. 47 86. 17 6. 71 80, 70 87. 43 6. 73
26 (2014) 80. 21 86. 93 6.72 79.59 86. 30 6.71 80. 83 87. 56 6.73
27 (2015) 80. 34 87. 06 6. 72 79. 71 86, 42 6. 71 80. 96 87.69 6.73
28 (2016) 80. 46 87.18 6. 72 79. 83 86, 54 6. 71 81.09 87. 81 6.73
29 (2017) 80. 58 87.30 6. 72 79. 95 86. 66 6. 71 81.21 87.94 6.73
30 (2018) 80. 70 87.42 6.72 80. 06 86. 77 6. 71 81.33 88. 06 6. 73
31 (2019) 80. 81 87.53 6.72 80. 17 86, 88 6. 71 81.45 88.18 6.73
32 (2020) 80. 93 87. 65 6. 72 80. 28 86, 99 6. 71 81.57 88. 30 6,73
33 (2021) 81. 04 87.76 6. 72 8¢, 39 87.10 6. 71 81.68 88. 41 6.73
34 (2022) 81. 15 87.87 6. 72 80. 49 87.20 6. 71 81. 80 88,53 6.73
35 (2023) 81. 25 87.98 6. 72 80. 59 87.31 6. 71 81.91 88. 64 6. 73
36 (2024) 81. 36 88. 08 6. 72 80. 69 87.41 6.71 82.02 88.75 6.73
37 (2025) 81. 46 88.18 6. 72 80. 79 87. 50 6. 71 82.13 88. 86 6.73
38 (2026) 81. 56 88. 29 6. 72 80. 89 87.60 6. 71 82. 24 88.97 6.73
39 (2027) 81. 66 88. 39 6. 72 80. 98 87.69 6. 72 82.34 89. 08 6. 74
40 (2028) 81,76 88. 49 6,72 81. 07 87. 7% 6. 72 82,45 85. 18 6. 74
41 (2029) 81.86 88. 58 6. 73 81. 16 87.88 6. 72 82.55 89. 29 6.74
42 (2030} 81.95 88. 638 6.73 81.25 87.97 6.72 82. 65 89. 39 6,74
43 (2031) 82. 05 88. 77 6. 73 81.33 88. 05 6. 72 82. 75 89. 49 6.74
44 (2032) 82,14 88. 86 6.73 81.42 88. 14 6. 72 82. 85 89.59 6.74
45 (2033) 82. 23 88. 96 6.73 81. 50 88. 22 6. 72 82. 95 89. 69 6. 74
46 (2034) 82,31 89. 04 6. 73 81.58 88. 30 6.72 83.04 89. 79 6. 74
47 (2035) 32,40 89.13 6.73 81.66 88. 38 6. 72 83.14 89. 88 6.74
48 (2036) 82. 49 89. 22 6.73 81.74 88. 46 6. 72 83.23 89. 97 6. 74
49 (2037) 82. 57 89. 30 6.73 81.81 88. 54 6.72 83.32 90. 07 6. 74
50 (2038) 82, 65 89. 39 6.73 81. 89 88. 61 6,72 83,42 90. 16 6. 74
51 (2039) 82,74 89, 47 6. 73 81,96 B88. 69 6.72 83.51 90. 25 B. 74
52 (2040) 82.82 89. 55 6. 73 82.03 88.76 6.72 83. 59 90. 34 .75
53 (2041) 82,89 89. 63 6. 73 82.10 88.83 6. 72 83. 68 90. 43 6.75
54 (2042) 82. 97 89.71 6. 74 82. 17 88, 90 6. 73 83. 77 90. 51 6.75
55 (2043) 83, 0b 89,78 B, 74 82. 24 88,97 6,73 83, 85 90. 60 6.75
56 (2044) 83.12 89. 86 6. 74 82. 31 89. 03 6.73 83. 94 90. 68 6. 75
57 (2045) 83.20 89. 94 6. 74 82,37 89. 10 6. 73 84. 02 90. 77 6.7
58 (2046) 83.27 90. 01 6. 74 82. 44 89. 16 6.73 84. 10 90. 85 6. 75
59 (2047 83. 34 50. 08 6. 74 82.50 89. 23 6. 73 84. 18 90. 93 6. 75
60 (2048) 83.41 90. 15 6. 74 82. 56 89. 28 6. 73 84. 26 91.01 6. 75
61 (2049) 83, 48 80, 22 8. 74 82,62 83, 35 6. 73 84, 34 91.09 6. 75
62 (2050) 83. 55 90, 29 6. 74 82. 68 89, 41 6. 73 84. 42 91.17 B, 75
63 (2051) 83.62 90. 36 6. 74 82.74 89. 47 6.73 84. 49 81.25 6. 75
64 (2052) 83. 69 90. 43 6. 74 82. 80 89,53 6. 73 84. 57 g1. 32 6. 76
65 (2053) 83.75 60, 49 6. 74 82. 85 89. 56 6. 73 84. 64 g1. 40 6. 76
66 (2054) 83.82 80, 56 6. 74 82.91 89. 64 6. 73 84.72 91. 47 6. 76
67 (2066) 83.88 90. 62 6. 74 82.96 89. 70 6. 73 84. 79 91. 55 6. 76
68 (2066) 83.94 90. 89 6. 75 83.02 89. 75 6. 73 84. 86 91. 62 6. 76
89 (2057) 84, 060 90. 75 6,75 33. 07 89, 81 6, 74 84.93 81. 69 6. 76
70 (2058) 84, 07 90, 81 6. 75 83,12 89, 86 6. 74 85.00 81, 76 6. 76
71 (2059) 84,13 90, 87 6. 75 83. 17 89, 91 6, T4 85. 07 81, 83 6. 76
72 (2060) 84,19 90. 83 6. 75 83. 22 89, 96 6. T4 85. 14 91. 90 6,76

Fak22 (2010) FIIERETH S
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F£4-3 Bx. ERIBFAABRBBRE

ARty % | S R i E] I LS
0 -0, 00481 -0. 00479 55 ~0. 00065 -0. 00028
1 -0. 00386 -0. 00386 56 —0. 00065 -0. 00027
2 -0. 00254 ~0. 00256 57 ~0. 00068 -0. 00026
3 ~0, 00148 -0. 00151 b8 —-0. 00074 -0. 00022
4 -0. 00114 -0. 00117 59 —-0. 00077 -0, 00015
5 -0. 00143 —0. 00145 60 -0. 00074 -0. 00006
6 -0. 00179 -0, 00180 61 -0. 00062 0. 00001
7 =0, 00160 -0. 00160 62 —0. 00047 0. 00006
8 —0. 00120 -0.00121 63 —-0. 00034 0. 00010
9 ~0. 00090 -0, 00096 64 ~Q, 00026 0. 00014
10 —0. 060086 -0. 00097 65 -0. 00021 0. 00017
i1 -0. 40090 -0, 00105 66 -0, 00014 0. 00018
12 ~0. 00078 -0. 00088 67 -0. 00008 0. 00017
13 -0. 00059 -0, 00066 68 =0. 00003 0. 00015
14 ~0. 40051 -0. 00060 69 0. 00000 0. 00014
15 -0. 00054 =0, 00048 70 0. 00000 0. 00014
16 =0, 000G -0, 00033 71 0. 00000 0. 00014
17 -0. 00074 -0. 00054 72 0. 00000 0.00013
18 -0. 00109 -0, 00146 73 0. 00000 0. 00012
19 -0. 00151 -0. 00259 T4 0. 00000 0. 00009
20 -0. 00179 =0, 00311 75 0. 00000 0. 00006
21 -0, 00175 —-0. 00264 76 0. 00000 0. 00003
22 —0. 00135 -0. 00148 77 0. 00000 0. 60000
23 =0, 00084 =0. 00060 78 0. 00000 0. 80000
24 —0. 00051 =0. 00050 79 0. 00000 0. 00000
25 ~0. 00037 -0. 00077 80 0. 00000 0. 00000
26 -0. 00035 -0. 00087 81 0. 000900 0. 00000
27 -0. 00034 ~0. 00073 82 0. 00000 0. 00000
28 —-0. 00041 -0. 00072 83 0. 00000 0. Q0000
29 -0. 00051 =0. 00086 84 0. 00000 0. 00000
30 ~0. 00061 —-0. 00103 85 0. 00000 0. 00000
31 —-0. 00064 -0. 00111 86 0. 00000 0. 40000
32 -0. 00061 -0. 00111 87 0. 00000 0. 00000
33 —-0. 00058 -0. 00112 88 0. 00000 0. 40000
34 -0. 00055 -0, 00114 89 0. 00000 0. 00000
35 —-0. 00056 -0. 00117 90 0. 00000 0. 00000
36 -0. 00061 -0. 00114 91 0. 00000 0. 00000
37 -0. 00064 -0. 00107 92 0. 00030 0. 00000
38 —-0. 00060 -0. 00099 93 0. 00000 0. 60000
39 -0. 00054 =0, 00094 94 0. 00000 0. 00040
40 —0. 00050 -0. 00050 95 0. 00000 0. 00000
41 ~0. 00050 ~0. 00083 96 0. 00000 0. 00000
42 -0. 00051 -0. 00075 97 0. 00000 0. 00000
43 —-0. 00048 -0, 00068 98 0. 00000 0. 00000
44 ~0. 00042 —0. 00064 99 0. 00000 0. 00000
45 —-0. 00038 ~0. 00061 100 0. 00000 0. 000G0
46 -0, 00040 -0. 00058 101 0. 00000 0. 000C0
47 -0. 00049 -0. 00057 102 Q. 00000 0. 00000
48 =0. 00056 -0, 00056 103 0. 00000 0. 00000
49 -0, 00058 —0. 00056 104 0. 00000 0. 00000
50 -0. 00058 ~0. 00056 105+ 0. 00000 0. 00000
51 —-0. 00059 -0, 00053
52 -0. 00060 ~0, 00048
53 -0, 00061 —0. 00041
54 —0. 00064 -0, 00033

HARAADIZHT D BRAAERDSE
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F4-4 BRI E A A BRBIR S
B 1 =

HARE A % iy HRE 5 2
2011 -16,181  —-27, 508 2018 33,071 36, 819 2025 33, 596 37, 404
2012 14, 594 16, 248 2019 33, 181 36, 941 2026 33, 637 37, 449
2013 32,227 35, 880 2020 33,277 37,048 2027 33, 673 37, 489
2014 32, 444 36, 121 2021 33, 360 37, 140 2028 33,703 37, 5623
2015 32,634 36, 332 2022 33, 432 37,221 2029 33, 730 317, 553
2016 32, 800 36, 517 2023 33, 495 37,201 2030 33, 753 37, 678
2017 32,945 36, 678 2024 33, 549 37,351
£4-5 Bx, FRWABAAERBEHESE
P 5 1 = HERE R ] i
01 0.00682  0.00627 55 | —-0.00230 —C. 001564
1 0.00592 0. 00674 56 | -0.00214 -0.00145
21 0.005618  0.00613 57 | —-0.00231 -0. 00145
3 0.00392 0. 00470 58 | -0.00259 -0. 00160
41 0.00265  0.00330 59 | ~0.00271 -0.00L75
5 { 0.00200 0,00266 60 [ ~0.00255 -0.00187
6 [ 0.00215  0.00304 61 | -0.00212 -0.00181
T 0.00263  0.00377 62 | -0.00172 0. 00157
8| 0.00323  0,00438 63 | -0. 00150 -0.00128
9| 0.00374 0, 00458 64 | -0.00141 -0.00108
101 0.00389  0.00444 65 { —0. 001358 -0.00095
11 0.00389  0.00413 66 | —-0.00114 -0.00080
12 | 0.00370  0.00407 67 | -0. 00091 -0. 00066
13 1 0.0044% 0. 00500 68 | -0.00075 -0.00058
14+ 0.00562  0.00532 69 | -0.000687 -0.00052
15 | 0.00593  0.00597 70 | -0.00054¢ -0, 00048
16 | 0.01169  0.01357 71 | ~0.00027 ~0. 00039
17 | 0.02843  0.03384 72 | 0.00000 ~0.00034
18 ] 0.05056  0.06310 73 | 0.00010 ~0.00023
19| 0.07075  0.09067 74 | 0.00005 ~0.00023
20 | 0.08543 0. 10577 75 | -0. 00009 -0.00023
21 0.08392 0. 10366 76 | -0.00016 -0.00020
22 ] 0.08787  0.08935 77 | 0. 00015 -0.00013
23] 0.08838  0.07320 78 | -0. 00009 -0.00005
24 | 0.0823F  0.05994 79 | -0.00002  0.00002
25 | 0.07726  0.04984 80 | 0.00001  0.00003
26 | 0.06082  0.04250 81 | 0.00001 -0.00001
27 | 0.04972  0.03738 82 | -0.00001 -0. 00006
28 | 0.04182  0.03249 83 | -0.00002 -0.00008
29 | 0.03456  0.02696 84 | -0,00002 -0.00004
30 | 0.02766  0.02155 85 | -0.00001 -0.00001
31 0.02151  0.01710 86 | -0.00001  0.00001
32 | 0.01699  0.01380 87 | -0. 00003  0.00001
33 | 0.01350 0.01146 88 | -0. 00003 -0.00001
34 { 0.00963  0.00933 89 | 0.00000 -0.00002
35 | 0.00005  0.00723 90 | 0.00C00  0.00000
36 | 0.00124 0. 00550 91 0. 00000  0.00000
37 { -0.00089 0. 00472 92 | 0.00000  ©.00000
38 1 -0.00127 0. 00487 93 | 0.00000  ©.00000
39 | -0.00105 0. 00514 94 | 0.00000  O©. 00000
40 | -0.00085  0.00510 95 | 0.00000 0. 00000
41 | -0.00117 0. 00474 96 | 0.00000  ©. 00000
42 | -0.00122  0.00415 97 | 0.00000 0. 00000
43 | -0.00100 0, 00351 98 | 0.00000  G. 00000
44 | -0.0008%2  0.00288 99 | 0.00000  0.00000
45 | -0.00096  0.00228 100 | 0.00000  0.00000
46 | -0.00124  0.00179 101 0.00000 0. 00000
47 1 -0.00141  0.00146 102 { 0.00000  0.00000
43 | -0.00132  0.00110 103 0. 00000  0.00000
49 t -0. 00127  0.00073 104 | 0.00000  0.00000
50 | -0.00157 0. 00029 105+ | 0,00000  §,00000
51 | -0.00214 -0.00031
52 | —0. 00265 —0. 00090
b3 | -0.00282 -0.00135
54 | 0. 00262 -0. 00153

FLBABRAAEERE R L LBSORRFIEE.
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B4—-3 Bx. ERINBEAABRBE
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K & & # 5 K R >

EMO AR OSEE L T57D, ik 73(206DFENH
TR 122Q2110)F DWW TEEWH 21T o 7o, AFRFE, HESE,
HAME, BEFEA DBEIRIZER 73206 DELIBE—FE & L,







BER L0 FW3ES (0~1458, 15~641%, 65 ELE) A QR UEEEERN: HEP M (FETPA) HEEFH

£ % A0 (1, 000A) B A& (%)
> Bk ] o~14% 15~645% | G5RELIE 0~145% 156~645% | 65nELL L
SERE 73 (2061) 85, 680 7, 788 43, 596 34, 296 9.1 50.9 40. 0
74 (2062) 84, 611 7, B71 42, 989 33,951 9.1 50. 8 40, 1
75 (2063) 83, 533 7,560 42, 368 33, 605 9.0 50. 7 40, 2
76 (2064) 82, 446 7, 454 41, 754 33, 238 9.0 50.6 40.3
77 (2065) 81, 355 7, 354 41,132 32, 869 9.0 50. 6 40. 4
78 (2066) 80, 260 7, 259 40,512 32, 490 9.0 50.5 40.5
79 (2067) 79, 165 7. 167 39, 897 32, 100 9,1 50. 4 40.5
80 (2068) 78, 072 7, 080 39, 302 31, 690 9.1 50. 3 40. 6
81 (2069) 76, 984 6, 994 38, 718 31,272 9.1 50.3 40. 6
82 (2070) 75, 904 6, 911 38, 165 30, 829 9.1 50. 3 40. 8
g3 (2071) 74, 834 6, 828 37, 603 30, 403 9.1 50.2 40. 8
84 (2072) 73, 776 6, 746 37,029 30, 001 9.1 50. 2 40. 7
85 (2073) 72, 731 6, 663 36, 446 929, 622 9.2 50. 1 40.7
86 (2074) 71, 702 6, 580 35, 388 29, 234 9.2 50. 1 40. 8
87 (2075) 70, 689 6, 495 35, 329 28, 865 9,2 50. 0 40. 8
88 {2076} 69, 693 8, 410 34, 755 28, 528 9,2 49.9 40.9
89 (2077} 68, 714 6, 323 34, 210 28, 181 9.2 49. 8 41.0
a0 (2078} 67, 751 6,234 33, 678 27,839 9.2 49.7 £1.1
91 (2079) 66, 805 8, 144 33, 163 27, 498 9.2 49,8 41, 2
92 (2080) 65, 875 6, 053 32, 670 27,152 9.2 49. 6 41.2
93 (2081) 64, 960 5, 962 32, 197 26, 801 9.2 49. 6 41.3
94 (2082) 64, 060 5, 869 31,745 26, 445 9.2 49.8 41.3
95 (2083) £3,173 5, 777 31,310 26, 085 9.1 49.6 41. 3
96 (2084) 62, 298 5, 685 30, 890 25, 722 9.1 49.6 41.3
97 (2085) 51, 434 5, 594 30, 482 25, 358 9.1 49. 6 41.3
98 (2086) 60, 582 5, 504 30, 084 24, 994 9.1 49,7 41,3
99 (2087) 59, 740 5, 415 20, 693 24, 632 9.1 49.7 41,2
100 (2088) 58, 907 5, 329 29, 306 24,273 9.0 49.7 41.2
101 (2089) 58, 084 5, 244 28, 922 23, 918 9.0 49, 8 41.2
102 (2080) 57, 269 5, 161 28, 540 23, 568 9.0 49. 8 41. 2
103 (2091) 56, 463 5, 081 28, 158 23, 224 9.0 49.9 41.1
104 (2092) 55, 665 5, 004 27, 776 22, 886 9.0 49.9 41.1
105 (2093) 54, 876 4,929 27, 393 22, 554 9.0 49,9 41,1
106 (2094) 54, 095 4, 857 27,010 22, 227 9.0 49.9 41,1
107 (2095) 53, 322 4,788 26, 627 21, 907 9.0 49.9 41.1
108 (2096) 52, 558 4,721 26, 245 21, 592 9.0 49.9 41.1
109 (2007) 51, 803 4, 656 25, 864 21, 282 9.0 49.9 41.1
110 (2098) 51, 056 4,593 25, 485 20, 978 9.0 49.9 41.1
111 (2099) 50, 319 4,532 25, 108 20, 679 9.0 49.9 41,1
112 (2100) 49, 591 4,472 24, 733 20, 386 9.0 49.9 41.1
113 (2101) 48, 873 4,414 24, 362 20, 097 2.0 49,8 41,1
114 (2102) 48, 164 4, 356 23, 004 19, 814 3.0 49. 8 41.1
115 (2103) 47, 465 4,299 23, 631 19, 535 9.1 49,8 41.2
116 (2104) 46, 777 4,243 23, 273 19, 261 4.1 49.8 41.2
117 (2105) 486, 098 4, 187 22, 921 18, 991 9.1 49,7 41, 2
118 (2106) 45, 430 4,131 22, 574 18, 725 g.1 49.7 41.2
119 (2107) 44, 772 4,075 22, 234 18, 463 8.1 49.7 41. 2
120 {2108) 44,124 4,019 21, 501 18, 205 g.1 49,6 41. 3
121 {2109) 43, 487 3,962 21,575 17, 949 9.1 49, 6 41.3
122 {2110 42, 860 3, 906 21, 257 17, 697 9.1 49. 8 41.3

£4E108 1 BHEAEAD,
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BER2 AL, £ 3 K5 (0~ 145, 15~645%, 658 2LE) A O R GBS R  HE T & FET o i) ¥Rt

= W% . A1 {1,000A) E & (%)
) w [ o~i48% 15~64%% | 65EELLE 0~148% | 15~64%% | 658RLLE
TRk 73 (2061) 93, 738 10, 754 48, 688 34, 296 11.5 51.9 36.6
74 (2062) 92, 863 10, 642 48, 260 33, 951 11.5 52.0 36.6
75 (2063) 91, 976 10, 531 47, 840 33, 605 11.5 52.0 36.5
76 (2064) 91, 081 10, 421 47, 421 33, 238 11. 4 52.1 36.5
77 (2068) 90, 179 10, 313 46, 997 32, 869 11.4 52.1 36. 4
78 (2066) 89, 274 10, 207 46, 578 32, 490 11.4 52.2 36. 4
79 (2067) 88, 368 10, 103 46, 165 32, 100 11. 4 52.2 36.3
80 (2068) 87, 456 10, 003 45,773 31, 690 11.4 52.3 36.2
81 (2069) 86, 5568 9, 905 45, 391 31, 272 11. 4 52. 4 36.1
82 (2070) 85, 679 9, 811 45, 039 30, 829 11.5 52. 8 36.0
83 (2071) 84, 801 9, 720 44, 678 30, 403 11.5 52.7 35.9
84 (2072) 83, 936 9, 632 44, 303 30, 001, 1.5 52. 8 35.7
85 (2073) 83, 086 9, 547 43, 917 29, 622 11.5 52.9 35.7
86 (2074) 82, 252 9, 464 43, 554 29, 234 11.5 53. 0 36.5
87 (2075) 81, 436 9, 384 43, 187 28, 865 11.5 53.0 35. 4
88 (2076) 80, 637 9, 306 42,713 28, 558 1.5 53.0 365. 4
89 (2077) 79, 856 9, 229 42, 368 28, 259 11.8 53.1 35. 4
90 (2078) 79, 093 9, 154 41, 957 27, 982 11.6 53.0 35, 4
91 (2079) 78, 346 9, 479 41, 545 27, 722 11.6 53. 0 35, 4
92 (2080) 77, 616 9, 005 41,134 27, 476 11.6 53.0 35, 4
93 (2081) 76, 900 8, 931 40, 727 27, 241 11.6 53.0 35. 4
94 (2082) 78, 197 8, 857 40, 325 27, 015 11.8 52.9 35.5
95 (2083) 75, 507 8, 783 39,929 26, 795 11.6 52.9 35.5
96 (2084) 74, 829 8, 708 39, 542 26, 579 11.6 52.8 36.5
97 (2085) 74, 160 8, 633 39, 164 26, 363 11.6 52.8 36.5
98 (2086) 73, 499 8, 556 38, 795 26, 148 11.8 52.8 35.6
99 (2087) 72, 847 8, 479 38, 436 25,932 11.8 52.8 35.6
100 (2088) 72,202 8, 401 38, 085 25,715 11.6 52.7 36.6
101 (2089) 71, 563 8, 323 37, 742 25, 497 11.6 52.7 35,6
102 (2000) 70, 929 8, 244 37, 405 25, 280 11.6 52.7 35.6
103 (2091) 70, 301 8, 165 37,073 25, 063 11.6 52. 7 35.7
104 (2092) 89, 677 8, 086 36, 746 24, 846 11.86 52.7 35,7
105 (2093) 69, 059 8, 007 36, 422 24, 629 11.6 52,7 35,7
106 (2094) 68, 444 7,928 36, 103 24, 413 11.6 52.7 35, 7
107 (2095) 67, 834 7, 851 35, 787 24, 197 11.6 52.8 35.7
108 (2096) 67, 229 1,714 35,474 23,981 11.8 52.8 35.7
109 (2097) 66, 528 7,698 35, 165 23, 765 1.6 52. 8 35. 7
110 (2098) 66, 031 7,623 34, 858 23, 550 11.5 52. 8 35,7
131 (2099) 85, 439 7, 550 34, 553 23, 336 11.5 52. 8 35,7
112 (2100) 64, 851 7,478 34, 251 23, 122 11.5 52.8 35, 7
113 (2101) 64, 268 7, 408 33, 950 22, 410 11.5 52. 8 35.6
114 (2102) 63, 690 7, 340 33, 651 22, 699 11.5 52.8 35.6
115 (2108) 63, 116 7,273 33, 352 22, 491 11.5 52. 8 35.6
116 (2104) 62, 546 7, 208 33, 053 22, 285 11.5 52.8 35,6
117 (2108) B1, 980 7, 144 32,755 22, 081 11.5 52. 8 35.6
118 (2106) 61,419 7,08] 32, 457 21, 881 11.5 52. 8 35. 6
119 (2107) 60, 861 7,019 32,159 21, 683 11.5 52.8 35. 8
120 (2108) 60, 308 6, 959 31, 862 21, 488 11.5 52.8 35,6
121 (2109) 59, 759 6, 899 31, 565 21, 295 11.5 52.8 35.6
122 (2110) 59,214 6, 840 31,269 21, 105 11.6 52.8 35.8

FAEI0R 1HEEAD.

_46...



EERI LAQ FEHIED 0~148, 15~645%, 65 L L) AR CEREERE: HAEEQ G i) #Et

£ % A A (1,000A) #OA& (%)
#® ¥ | o~148% 15~64E% | GagRRllE 0~148% 15~64k2 | 6580 F
SRR 72 (20619 78, 766 5, 493 38,977 34, 296 7.0 48,5 43.5
74 (2062) 77, 550 5, 379 38, 220 33, 951 6.9 49.3 43.8
75 {2063) 76, 326 5,975 37, 446 33, 605 6.9 49.1 44,0
76 (2064) 75, 095 5,179 36, 678 33, 238 6.9 48,8 44. 3
77 (2065) 73, 860 5, 091 35, 901 32, 869 6.9 48.6 44. 5
78 (2066) 72, 623 5, 009 35, 124 32, 490 8.9 48.4 44.7
79 (2067) 71, 386 4,932 34, 354 32, 100 8.9 481 45.0
80 (2068) 70, 152 4, 859 33, 604 31, 690 6.9 47.9 45.2
81 (2069) 68, 925 4,788 32, 864 31, 272 6.9 47,7 45.4
82 (2070) 87, 705 4,719 32, 157 30, 829 7.0 47.5 45,5
83 (2071) 86, 498 4, 650 31, 443 30, 403 7.0 47.3 45,7
84 (2072) 65, 300 4, 580 30, 718 30, 001 7.0 47.0 45.9
85 (2073) 64, 118 4, 509 29, 987 29, 622 7.0 46. 8 46.2
86 (2074) 62, 952 4, 436 29, 282 29, 234 7.0 46.5 6.4
87 (2075) 61, 802 4, 360 28, 578 28, 865 7.1 46.2 46. 7
88 (2076) 80, 671 4, 282 27, 899 28, 489 7.1 46.0 47.0
89 (2077) 59, 557 4, 201 27,275 28, 080 7.1 45, 8 47.1
90 (2078) 58, 461 4,119 26, 682 27, 661 7.0 45.6 47.3
91 (2079) 57, 383 4,034 26, 122 27, 227 7.0 45.5 47.4
92 (2080) 56, 321 3, 947 25, 600 26, 774 7.0 45. 5 47.5
93 (2081) 55, 277 3, 860 25,111 98, 306 7.0 45. 4 47.6
94 (2082) 54, 248 3,772 24, 651 25, 825 7.0 45. 4 47.6
95 (2083) 53, 234 3, 684 24,214 25, 336 6. 9 45.5 47.6
96 (2084) 52, 234 3, 596 23, 796 24, 842 6. 5 45.6 47. 6
97 (2085) 51,249 3,510 23, 391 24, 348 6.8 45, 6 47.5
98 {2086) 50, 276 3, 425 22,995 23, 856 6.8 45.7 47.4
99 {2087) 49, 316 3, 343 29, 605 23, 368 6.8 45. 8 47.4
100 {2088) 48, 368 3, 263 99, 218 92, 887 6.7 45. 9 47.3
101 {2089) 47,433 3, 187 21, 832 99, 414 6.7 46, 0 47.3
102 {2090) 46, 509 3,113 21, 445 21, 951 6.7 46.1 47.2
103 {2091) 45, 596 3, 043 21, 056 21, 497 6.7 46.2 47.1
104 {2092) 44, 696 2,977 20, 666 21, 053 6.7 48. 2 47.1
105 (2093) 43, 807 2,914 20, 274 20, 619 6.7 46,3 47.1
106 (2094) 42, 930 2, 855 19, 880 20, 196 6.5 46,3 47.0
107 {2085) 42, 066 2,799 19, 485 19, 782 6.7 46.3 47.0
108 {2096) 41,215 2, 745 19, 090 19, 379 6.7 46.3 47.0
109 (2097) 40, 377 2, 695 18, 696 18, 986 6.7 46. 3 47.0
110 (2098) 39, 553 2, 647 18, 303 18, 603 6.7 46.3 47.0
111 (2099) a8, 742 2, 501 17, 913 18, 229 6.7 46.2 47.1
112 (2100) a7, 947 2, 556 17, 526 17, 865 6.7 46, 2 47.1
113 (2101) 37, 166 2,513 17, 144 17,510 6.8 46,1 47.1
114 (2102) 36, 401 2, 470 16, 768 17, 163 6.8 46.1 47.2
115 (2103) 35, 652 2, 428 16, 308 16, 826 6.8 48. 0 47.2
116 (2104) 34,919 2, 386 16, 037 16, 496 6.8 45.9 47.2
117 (2105) 34, 202 2, 345 15, 684 16, 174 6.9 45.9 47.3
118 (2108) 33, 502 2, 303 15, 341 15, 858 6.9 45.8 47.3
119 (2107) 32, 818 2, 261 15, 009 15, 549 6.9 45.7 47.4
120 (2108) 32, 152 2,218 14, 687 15, 246 6.9 45,1 47.4
121 (2109) 31, 501 2,176 14, 377 14, 948 6.9 45, 6 47.5
122 (2110) 30, 867 2,133 14, 079 14, 655 6.9 45. 6 47.5
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BERA BAD, Ei6 3 KD 0~ 1488, 15~ 6488, 658 LLE) BIA QR U EEME R3 B AP FETEAL) HE

£ % A A (1,000A) 2 & (%)
# % | o~14m 15~642% | 65RRLlL 0~148% 15~645% | B5mELLE
g 73 {(2061) 84, 252 7, 781 43,508 32, 964 9,2 51.6 30.1
74 (2062) 83, 174 7, 663 42, 902 32, 608 9.2 51.6 39.2
75 (2063) 82, 088 7,552 42, 281 32, 255 9.2 51.5 39.3
76 (2064) 80, 997 7, 446 41, 667 31, 883 9.2 51. 4 39, 4
77 (2065) 79, 804 7, 346 41, 046 31,512 9,2 51.4 39. 4
78 (2066) 78, 810 7, 251 40, 426 31, 133 9.2 51.3 39.5
79 {(2067) 77, 719 7, 160 39, 811 30, 748 9.2 51.2 39.6
80 (2068) 76, 633 7,072 39, 217 30, 344 9.2 51.2 39.6
81 (2069) 75, 555 6, 987 38, 633 29, 935 9.2 51.1 39. 6
82 {2070) T4, 487 6, 903 38, 080 29, 504 9,3 51.1 39.6
83 (2071) 73, 432 6, 821 37,518 29, 093 9.3 51.1 30.6
84 (2072) 72, 390 6, 738 36, 945 28, 707 9.3 51.0 39. 7
85 (2073) 71, 364 6, 556 36, 363 28, 345 9.3 51.0 39. 7
86 (2074) 70, 354 6, 572 35, 805 27, 976 9.3 50.9 39. 8
87 (2075) 69, 360 6, 488 35, 247 27, 626 9.4 50,8 39.8
88 (2076) 68, 384 6, 402 34,674 27, 309 9.4 50, 7 39.9
89 (2077) 67, 425 6, 315 34, 130 26, 981 9.4 50. 6 40.0
90 {2078) 66, 483 B, 226 33, 509 26, 6568 9.4 50.5 40.1
91 {2079) 65, 557 6, 136 33, 085 26, 335 9.4 50.5 40.2
92 (2080) 64, 645 6, 046 32, 592 26, 008 9.4 50. 4 40. 2
93 (2081) 63, 748 5, 954 32,121 25, 674 9.3 50, 4 40.3
94 (2082) 62, 864 5, 862 31, 669 25, 334 9.3 50, 4 40.3
95 (2083) 61,993 5, 769 31,234 24, 989 9.3 50. 4 40,3
96 (2084) 61,133 5, 678 30, 815 24, 640 9.3 50. 4 40,3
97 (2085) 60, 284 5, 586 30, 408 24, 289 9.3 50. 4 40,3
98 (2086) 59, 444 5, 406 30, 010 23, 938 9,2 50.5 40.3
99 (2087) 58, 615 5, 408 29, 619 253, 588 9.2 50.5 40. 2
100 (2088) 57, 794 5, 321 29, 233 23, 241 9.2 50.6 40. 2
101 (2089) 56, 982 5, 236 28, 850 22, 897 9.2 50.6 40. 2
102 (2080) 56, 179 5, 154 28, 467 22, 558 9,2 50, 7 40.2
103 {2091) 55, 384 5, 074 28, 086 22, 224 9.2 50, 7 40. 1
104 (2002) 54, 587 4, 997 27, 704 21, 897 9.2 50. 7 40.1
105 (2093) 53, 818 4,922 27,322 21, 575 9.1 50. 8 40,1
106 (2094) 53, 048 4, 850 26, 939 21, 259 9.1 50. 8 40, 1
107 (2095) 52, 287 4, 780 26, 557 20, 949 0.1 50. 8 40. 1
108 (2096) 51, 534 4,713 26,175 20, 645 9.1 50. 8 40,1
109 (2097) 50, 790 4, 648 95, 795 20, 347 9.2 50. 8 40.1
110 (2008) 50, 055 4,586 25, 416 20, 054 9.2 50. 8 40. 1
111 (2099) 49, 330 4,525 25, 039 19, 766 9.2 50. 8 40,1
112 {2100) 48,614 4, 465 24, 665 19, 484 9,2 50. 1 40.1
113 {2100) 47,909 £, 406 24, 205 19, 208 9,2 50. 7 40.1
114 (2102) 47,213 4, 349 24, 928 18, 936 9.2 50. 7 40.1
115 (2103) 46, 527 4,292 23, 565 18, 670 9.2 50.6 40. 1
116 (2104) 45, 852 4, 236 23, 208 18, 408 9.2 50. 6 40. 1
117 (2105) 45, 186 4, 180 22, 856 18, 151 9.2 50. 6 40. 2
118 (2108) 44,531 4,124 22, 510 17, 898 9.3 50.5 40. 2
119 (2107) 43, 886 4, 068 22, 171 17, 648 9.3 50.5 40.2
120 (2108) 43, 252 4,012 21, 838 17, 402 9.3 50.5 40,2
121 {2109) 42,628 3,955 21,513 17, 159 9.3 50. 5 40. 3
122 (2110) 42, 014 3, 899 21, 196 18,919 9.3 50. 4 40. 3
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SERS BAD FHIES 0~145%, 15~645%, 655 LLE) WA O R UEIHEERY: BEP T (B HR

£ % A1 (1 0000 A& (%)
B ¥ | 0~145% 15~64%% | BEEELLE 0~14%8 | 15~G48 | 6okl
SERE 73 (2061) 87, 105 7,795 43, 675 35, 635 8.9 50. 1 40.9
74 (2062) 86, 047 7,678 43, 069 35, 300 8.9 50. 1 41,0
75 (2063) 84, 977 7, 566 42, 448 34, 963 8.9 50. 0 41.1
76 (2064) 83, 897 7, 461 41, 834 34, 602 8.9 49.9 41. 2
77 (2065) 82, 808 7, 361 41,211 34, 237 8.9 48, 8 41,3
78 (2068) 81, 714 7, 265 40, 590 33, 869 8.9 49 7 41. 4
79 (2067) 80, 617 7,174 39, 975 33, 468 8.9 49.6 41.5
80 (2068) 79, 520 7, 086 39, 381 33, 053 8.9 49,5 41.6
81 (2069) 78, 424 7, 001 38, 796 32, 627 8.9 49,5 41. 6
82 (2070) 77, 334 8,917 38, 242 32, 174 8.9 49.5 41. 6
83 (2071) 76, 250 6, 835 37, 680 31, 736 9.0 49, 4 41. 6
84 (2072) 75, 177 6, 753 37, 105 31, 319 9.0 49,4 41.7
85 (2073) 74, 116 6, 670 36, 522 30, 923 9.0 49.3 41. 7
86 (2074) 73, 068 6, 587 35, 964 30, 517 8.0 49, 2 41, 8
87 (2075) 72, 035 6, 502 35, 404 30, 129 9.0 49.1 41.8
88 (2076) 71, 019 6, 417 34, 829 29, 773 .0 49.0 41.9
89 (2077) 70, 019 6, 320 34, 283 29, 406 9.0 49,0 42,0
90 (2078) 69, 036 6, 241 33, 751 29, 044 9.0 48.9 42.1
91 (2079) 68, 070 6, 151 33, 235 28, 684 9.0 48. 8 42.1
92 (2080) 67, 120 6, 060 32, 740 28, 320 9.0 48.8 42.2
93 (2081) 66, 187 5, 969 32, 267 27, 951 9.0 48. 8 42.2
94 (2082) 65, 268 5, 876 31, 814 27,578 9.0 48, 7 42. 3
95 (2083) 64, 364 5, 784 31, 379 27, 201 9.0 48.8 42.3
96 (2084) 63, 474 5, 692 30, 958 286, 823 9.0 48.8 42.3
97 (2085) 62, 595 5, 601 30, 550 286, 444 8.9 48.8 42.2
98 (2086) 61, 729 5,511 30, 152 26, 067 8.9 48.8 42.2
99 (2087) 60, 874 5,422 29, 760 25, 692 8.9 48.9 42.2
100 (2088) 60, 028 5, 335 29, 373 25, 320 8.9 48.9 42. 2
101 {2089) 59, 193 5, 251 98, 989 94, 954 8.9 49,0 42.2
102 {2090) 58, 367 5,168 28, 606 24, 593 8.9 490 42. 1
103 {2091) 57, 549 5, 088 28, 224 24, 238 8.8 49,0 42.1
104 {2092) 56, 741 5,011 27, 841 23, 889 8.8 49.1 42.1
105 (2093} 55, 940 4, 936 27, 458 23, 546 8.8 49,1 42.1
106 (2094) 55, 148 4, 864 27, 074 23, 210 8.8 49.1 42.1
107 (2095) 54, 364 4,794 26, 691 22, 879 8.8 49.1 42.1
108 (2096) 53, 589 4,727 26, 309 22, 553 8.8 49.1 42.1
109 (2097) 52, 822 4, 662 95, 927 22, 933 8.8 49.1 42.1
110 (2098) 52, 064 4, 599 25, 547 21, 917 8.8 49.1 42.1
111 (2099) 51, 315 4, 538 25, 170 21, 607 8.8 49. 0 42.1
112 (2100) 50, 575 4, 479 24, 795 21, 302 8.9 49,0 42,1
113 (2101) 49, 844 4, 420 24, 423 21, 001 8.9 49. 0 42.1
114 (2102) 49,123 4, 363 24, 055 20, 706 8.9 49. 0 42.2
115 (2103) 48, 412 4, 306 23, 691 20, 415 8.9 48.9 42. 2
116 (2104) 47,710 4, 249 93, 332 20, 128 8.9 48.9 42. 2
117 (2105) 47,018 4,193 22,979 19, 846 8.9 48.9 42, 2
118 (2106) 46, 337 4,137 22, 632 19, 568 8.9 48.8 42.9
119 (2107) 45, 666 4, 081 22, 292 19, 293 8.9 48.8 42.2
120 (2108) 45, 005 4, 025 21, 958 19, 022 8.9 48.8 42.3
121 (2109) 44, 354 3, 969 21, 632 18, 754 8.9 48.8 42.3
122 (2110 43, 714 3,012 21, 313 18, 489 8.9 48.8 42.3
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BERC BAD: HEPH - B - EECEChE - B - B &IHE (L 000A)

JE—, FEC R L BT CEBL R

e

WA i | AR fr | A IRAT [ A iy | A m i | AIRGT | A fr | tRAEAr | AR

R 73 {2061) 85, 680 93, 738 78,766 84,252 92, 302 77,346 87, 105 95,171 80, 185
74 {(2062) 84, 611 92, 863 77,550 83,174 91, 416 76, 121 86,047 94,307 78,979
75 (2063) 83, 533 91, 976 76,326 82,088 80, 522 74, 890 84,977 93,429 77,763
76 (2064) 82, 446 91,081 75,095 80,997 89,621 73, 655 83,897 92,540 76,538

77 (2065) 81, 355 90, 179 73,860 79,904 88,717 72,418 82, 808 91, 642 75, 305
78 (2066) 80, 260 89,274 72,623 78,810 87,6813 71,182 81,714 90,738 74, 069
79 (2087) 79, 165 88, 368 71,386 77,719 86, 911 69, 950 80, 617 89, 831 72,829
80 (2068) 78,072 87, 466 70,152 76,633 86,014 68,724 79,520 88,924 71,590
81 (2069) 76,984 86, 568 68,9256 75,555 85,126 87,507 78,424 88,020 70, 354

82 (2070) 75,904 85,679 67,7056 T4, 487 84, 249 66, 300 77,334 87,121 69, 124
83 {2071) 74,834 84,801 66,496 73,432 83,384 65,106 76,250 86,230 67,901
84 (2072) 73,776 83, 936 65,300 72,390 82, 535 63,927 75,177 85,351 66, 689
85 (2073) 72,731 83, 086 64,118  T1,364 81,702 62,764 74,116 84,485 65, 489
86 (2074) 71,702 82, 252 62,952  T0, 354 80, 887 61,618 73,068 83,633 64, 304

87 (2075) 70, 689 81, 436 61,802 69, 360 80, 089 60, 489 72,036 82,798 63,134
88 (2076) 69, 693 80, 637 60, 671 68, 384 79, 310 59,379 71, 019 81,980 61,982
89 (2077) 68, 714 79, 856 59,567 67,425 78, 548 58, 286 70,019 81,179 60, 846
90 (2078) 67, 751 79,093 b8, 461 66, 483 77, 804 57,211 69,036 30,397 89, 729
91 (2079) 66, 805 78,346 57,383 65, 557 77,075 56, 153 68,070 79,631 58, 630

92 (2080) 65, 875 77,616 56, 321 64, 645 76, 362 55,112 67,120 78,882 57, 548
93 (2081) 64, 960 76, 900 55,277 63,748 75, 662 54, 086 66, 187 78,149 66, 483
94 (2082) 64, 060 76, 197 54, 248 62, 864 74,975 53, 075 65,268 77,430 55, 435
95 (2083) 63, 173 75, 507 53,234 61,993 74, 300 52,078 64,364 76,725 54, 404
96 (2084) 62, 298 74,828 52,234 61,133 73,634 51,095 63,474 76, 031 53, 387

97 (2085) 61,434 74,160 51,249 60,284 72,977 50,125 62,595 75,349 52,385
98 (2086) 60,582 73,499 50,276 59,444 72,329 49,167 61,729 74,676 51,397
99 (2087) 59,740 72,847 49,316 58,615 71,687 48,222  B0,874 74,013 50,422
100 (2088) 58,907 72,202 48,368 57,794 71,051 47,288 80,028 73,357 49, 460
101 (2089) 58,084 71,563 47,433 56,982 70,421 46,366 59,193 72,708 48,510

102 (2090) 57, 269 70,929 46,509 56, 179 69,797 45,455 58, 367 72,085 47, 572
103 (2091) 56, 463 70,301 45,596  bb, 384 69,177 44,556 57, 549 71, 428 46, 646
104 (2092) b5, 665 69,677 44,696 54,597 68, 562 43, 669 56, 741 70, 796 45, 733
105 (2093) 54, 876 69,062 43,807 b3, 818 67, 951 42,794 b5, 940 70, 168 44, 830
106 (2094) 54, 095 68,444 42,930 53,048 67,344 41,931 55, 148 69, 547 43, 940

107 (2095) 53, 322 67,834 42,066 52, 287 66, 742 41, 082 54,364 68,929 43, 062
108 (2096) 52, 558 67,229 41,215 51, 534 66, 144 40, 245 583, 889 68, 316 42,196
109 (2097) 51,803 66,628 40,377 50, 790 B85, 550 39, 422 52,822 67,707 41, 343
110 (2098) 51,056 66, 031 39, 553 50, 055 64, 961 38,614 52,084 67,103 40, 504
111 (2099) 50, 319 65, 439 38,742 49,330 64, 376 37,820 51,315 66, 503 39,678

112 (2100) 49, 521 64, 851 37,947 48,614 63, 796 37,041 50, 575 65, 908 38, 866
113 (2101) 48, 873 64, 268 37,166 47,909 63, 220 36, 278 49,844 65, 318 38, 068
114 (2102) 48, 164 63, 690 36, 401 47,213 62, 649 35,530 49,123 64, 732 37, 286
115 (2103) 47, 465 63, 116 35,662 46, b27 62, 082 34, 799 48, 412 64, 150 36, 519
116 (2104) 46, 777 62, 546 34,919 45, 852 61, 519 34,084 - 47,710 63,573 35, 768

117 (2105) 46, 098 61, 980 34,202 45,186 60, 960 33,386 47,018 63, 000 35,033
118 (2106) 45, 430 61,419 33,502 44,531 60, 406 32,704 46,337 62, 432 34,314
119 (2107) 44, 772 60, 861 32,818 43, 836 59, 856 32,039 45,666 61, 867 33,612
120 (2108) 44, 124 60, 308 32,152 43,252 59, 310 31,390 45,005 61, 307 32,927
121 (2109) 43, 487 59,759 31,501 42, 628 58, 768 30,758 44,354 60,750 32,258

122 (2110) 42, 860 59,214 30,867 42 014 58 230 30, 142 43,714 60, 128 31, 606
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AR TR OB TH TR, St BEE BHEVIBLORERIcOnT
SRR, HERAREESERI L E2ENE T 5, BESELDBRBIBVT, LELD
FEMIREERRED, BENTESZHE LB T2 LHOHMEEET, TLEEET
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i}, BHICLALATOREY, FEPoBLTLIRRELY TR, BHEETH
+HICHSBEEERITY, BL2EEHE2 X080 NER S0,
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feEE s B BRI s &, KiEt e v ORI L) ZIRERSIH SR
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R ILTE | 5]9?1@71‘ ‘‘‘‘‘ ERk gonadotropin) T® 5 JRAaiilgl+ & » (FSH:

i h ‘s;JP":E'{" "';;Jkﬁ*{" . follicle-stimulating hormone) & WAL+ V€
l—%—r‘?‘%’ . v (LH : luteinizing hormone) & & -» Tl &

F2-1 HRIESHOBERE M, FSH & LH & 5 i< L 0RO HEERFH
ey R B o n s wRA R T Y HRET

et (GRH ¢ gonadotropin releasing hormone)
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B MEREEZERVEYEOBERE 21

A. BRFRRILE K8 estrogenic phase (FIfEAH follicular phase)

1) AHASRAR AR V€ > #] early estrogenic phase (E4:ISTIAE regenerative and pro-
liferative phase) : A#EM T I3 AREKM L W OR 7 B %W, Schroder i
SERADETRIZ—FL, BERBLTHIURL PS8 5 estrogen DIEFAICL o T,
ot EER XV LR EE SN, BT AR TH .

2 ) BEIONRA 5 )V £ > Bf late estrogenic phase (I#45EH proliferative phase) : B #%
RTOHIEAMZELD, R 2~3BETOMOHY V). TERREMEOKA
SR TH 5,

B. E{FERITEHE luteal or progestational phase (47488 secretory phase)

HEIRD 2~ 3 Ak (BBOFREhDE) X9, ARMGBO2~3BRETEN
. estrogen I X U & LT progesterone DEH ¥ 917, FEPBICAWHROA
CNHRMTHE., FUHICA-Th o L IR HALRITRELIR, HEREDH
fizB L EITAHFZEL (subnuclear vacuole) MW TH 2. S HITHEIIHSH -7
ZEDL o LRV LI DL ERD,
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ound scan (transducer 2.25 MHz), Aloka ssd-256
real time scan (transducer 3.5 MHz) % {HE L, %k
SEIMEI X D 0.Sem MOfLH, WiTERICI D IREE
TEER Lin. % BFHE R Lo, Psil echo ©
W, Bodr &b RSO RE L, £77 A%
R WO BN R BT D BRI s & L.
sl LH, B., P. oflzk: CIS 4o RIA kit 2
VEEA Y, interassay, intraassay OBSERHREL~T13
YT Thok., FATlEL LH peak, E: pesk
AEEL, HEMo P EB0ngm! DL ERTLOE
EHEPEIIE & L.

(2) FAREERORE

HREAIR RN 5 AR O RIS & L, BE
| FOMbi k3 BEEEERTEOUBA L. £l
R - > R RIS B IEDR20.1°F M Lo siR o F &
¥AETH, BEHER SR EAMOELENERBER
4/, EEELEEREREOTIRES - 2 THEME
BT 2HH, TOBTLCBEWEHIE L4844
L

or. g %
1. HEHHSER &2 PRI 0T

R T X B Y0 E X UHREE [ B2 IC 350 B B A 5

BAREEE 304& 2%

TR RAS4, 7O B CHIIIAMRRT FET B
STeOIE60EY (85.7%) TH Y, iz LH peak, Ex
pealk VIGLREI (87.1%) CHERBEIEECdH oo, 12
ES ST X A0 ERT. SHRBTFEBITRAT
VME O H CHIPATEIE T & e 01258/, 82.9% T

1L : .
UR: SA0R S S
FRER: 3. SMH2
AL

Bl 1 SRR
bB. ZOBERETIAS LONIREELIIIEED bh
TeSEYRE6I (96.6%) ASHRAEKIEL LM b 2ia
YR LI, 29 2410 (3.4%) OULAMFER—IRE

R LRe L),

2. HEEEEED HEESER & EER L0 PRIPA,
LH pealt F it

HA I Lot SEIpE 4 AR LBEFR, LH peak B
L OB R oBmETE W, BEEER, (KRR
B, BRI E REEHAR L ATRER R LIc56/aHie
Pz biviedt, AREEYE R SR 16828, 4
RirEmbllie T Ehn. £r04d ROHEESIEE &8
W oPERE, LH peak H LOBFEER2 ~HF5 iR
. PRIBRETE E e B odER (U0 o— 4~
1E, LH peak B (LO) ®»—4~+2AHHL, =
Je R HBIAS B B & X bivD EEE Lo HHIFE
(U0) LEaiiA (U-1) iz—8350r 168H% 9 [
1 (56.3%) T, LH peak H (LO) ©OBifEL1A®
I (L—1~L+1) RIX7EH (44.8%) B&Ezh

# 1 Correlation of U.S, Hormonal pattern and BBT

BBT Ultrasound Hormonal paitern 13;‘:1 gsf :? cl?afs
Biphasic Ovulatory Ovulatory 56 96.6
Monophasic Ovulatory Ovulatory 2 3.4




Bmeos#E 4 B 1A

cycles
18
5 _ 7
% % b2
- — - — +1 +2 (Days)

cycles Timing of BBT dip in relation to
104 LLH peak

=l

-4 - -2 -1 0 41 w2 (Days)

@ 2 Timing of BBT dip in relation to ultra-
sonic ovulation

cycles
%

[

1
-
=]
TR
+
n

-5 -4 -3 - +3 +4

oyoles Timing of BBYT nadir in relation to LM peak

-5 -4

+4
(Qays)

[@ 3 Timing of BBT nadir in relation to ultra-
sonic ovulation

cyeles,
259

s

ey

S
R

2n.

=5 =3 =3 -2 -1

(=3
+
+
nN
-
wh
-
2
G
<
L3

cyckes

% Timing of BBT coverline in relation to

LH peak

a0l

+ + + =
=5 =4 -3 -2 - +f +2 +3 LT

Ht

2 4 Timing of BBT coverline in relation to
ultrasonic ovulation

T - RN BRI B AR - T Gk

(221 77

cycles,
m-}

A N N A R A M T T T

cycles, Timing of BET first rise in relation to LH peak
s
m H H
-4 =3 -2 0 +3 +4 'I'5lmys}

M 5 Timing of BBT first rise in relation to
ultrasonie ovulation

5. IEAEEE R BFEE OHBEO~5~+ 21,
LH peak 80— 4 ~+4 BigAiL, U~1~U0 Iz
S6/EHIP20/GHE (51.8%), L— 1 ~L+ 1 0fiFC24/8
H(42.9%) F—F LT 5. (SRR A BT E Lo
HUAH D -5 ~+3H, LH peak A—4~+4 51z
whbh U—1~0U0 (56EHR35mEM (62.5%),
L—1~L+ 13188 (55.4%) & ks, 1EE
MAEESkE koA D~4~+4H, LH peak [
D=3 ~+3HILAMERL, U-1~00 56/ H
HISEM (26.8%), L~ 1~+ 11458 (25.0%) A%
—E L.

Iv. £ =8B

1, SRR & 5P A o B

Peade X b HEESE LIRSS R R L, —fe
ORI EHEENE k X TR, BERe okl
P & @ LEREREED b HEIRRET IS LT MR R A5
FLOEMCRAWS LAH L2 T &, Johan-
sson? ik Pe UL IR YEBREM & RE e012%, Mog-
hissit {220%, Bauman® 1122.1% AIEMERIE E—4EN %
ELErIRELTEY, $i Hilges®, Roetzer? & 144
©3.0%, 2.2%K—HHE 5 — AR bivi LiRAT
WA, L LBBLEAELERD { EoHmRan
BRI &R K, MO IHH S T, B RITRER
MR ST WS luteinized unruptured follicle 72 E

B O ASBE AN B2 WA E O N
HEchD. EEOHIRRINIEERIER, e .4‘: '
DEOPEMEERTE 2 L THE R, EISOBROTE
THEBETSH D, TORNFRREERELTELRS
Z L MEHE T H DB TR B RE WL E R bl
5. HEOPEER I 2 EFER LR oMMz onT
e Uil iadda £, H3 2 Marinho® 2B i



78 (222)

LHEDRAS R & 42 5 ) (12%) HAEERERGE E
TR~ OB LE RS RP 2T LPWE LTINS, A
TEHETER X URABOTE CHIFFIEE <3 88k
Firh 2 RS, A% DA EERER L —AEtEE SR LS, o
2 Ao wFn b SR P Hixlong/ml BLETH
=i, ZOSMEOER O P, ofifiiick 3 s 40E B
RIE0RMOTEE LT, MERkorghk gkl
HEEBAVE LoBATYRE, FRINEIRED progeste-
rone ~OFEHEO KID2® DK TFEOMEE VR 47
128V C progesterone {% noradrenaline JH® me-
diater & LTRMHEMHREERLZLTWERLEL bR T
BY, ThbowThdOBRHoRERE Uk,
& 5T progesterone LI HE e, SHAOETF 0T
iz b A RERMHE L BILE A5, R TAZ
AAHETH S, WTFhizLTh, EMERE—mEEER
PO &b EREERRYPRANAEENTS
Y, EHEEREERCLR»SIIOFTEOWEEL T LE
T sHD.
2. HEREEORK X SEEEFE 2
BTE, HEEEROEEIT TR gonadotropin FiMto
steroid hormone #3889 b4 5 FER—BYTEH { Wil
HREHBNS. AF LH peak (HRINCE LT Yus
smant® i1 LH peak %14-~16HR] WHOW DI ¢
i3— 3 ~ 0BR[N I 00% OEF TRz B L LTw
A, SHIICEECR LH _LEBENAN LH peak &
Y BRURR D v — - L LTL D ENTE D,
WHOW o0& LH AN b 16~ 48 B[,
Taymor? & k36~38M A% ICHIPARB I 5 & LT
5. —F, BN X S PRI, SRRk, B
FUEA, PIE echo M, & &5 ARIFRITEO BN &
OGIEGEEI E D L b2 BT LHAETH D, Renan-
di® 5 (2105 3418 LH peak HiTith 7428 LH
peak T H IR EVEIPEGR LI EHELTWE.
50, LH peak 14 24 W MIBLPaIC 34 /B 24 A3
(70.6%) B LY E Bl LT T L @BE
Lie. Eh@gmkodh-o Efh~o 280, RS
Wk, BDIELRENERTHS LI T EZSD
3k, BWEBIEE AT VE X D ERR IR
IMEREThB LEXGNLD. LREAELCHNEES
Wi+ 358 E LTHAY ORPH BN, —RICEIERE
H, BRE@HEA, EERAKE, BRENEO 45852
RYEEPEIRA LERTRY, TAETREEFRA, &
RER#EEPOEEL20HE5—HE LH BB Lo
R BE LIcENE B bR 5. L LEBFHLE
AR O e LiciliBadiz{, & bR
L 4 FOHEEHINA &5, ASBOTME D bRk

ERHRE SR & 3 Y0 L UHESN @ BRI B0 S EME BT s wE

AAiEs&iE 30 4 2 2

Licsgdrd iy, AR TR L B ER LofEEsk
IR @ 5 bARNETEH 6B MR 16I028% D A it LA
b bivT, HeEEHLEodEEE, LHE peak Hiw
BT LAECER AL, EHEERFED Y
L TLHEOYIIE L KR RERE RO, PR
BRIRE, FORAEETR EU0E & LS b ETR LD
H:IPH : OBE TS 4 SHIN, 9 HE, LH peak H
LOBHTY 9 BRIO SRR LIEINOPIPR & o5
SISV, (EEERR ERRH Lic 4 MO TR b
BEOYEIRE LAREMIESD b, FRCHEIREE B LE
2 LN BBEE LM (U0) LzofE (U-1)

162, 5% R—E L. i LH peak »oE0% TH
IGIERNETS 2 b EET3 L, HEOHEFRI 5L
#% bhs LH peak B8 X2 DOHAITIS3.6%5—
BHLTWi LaLAaRE, Y SAMLRESSMmD
B b, EREARAERGFR L TS5OILPRID
B EE LR b WERTH ok, DL
Bix Moris® b0 LH surge REEEEFO -3~

"2 ARSATHLTYD 3 A5RES Templetont® &

HARAE R LH peak @ —4 ~+ 3 HizafiL LH
peak OFT# 1 AOMWEEATL4% I U —F L gy & 3
B L —FLTWA. &bk Hilgers® bix&E ok
& RO RBEAE Lo 4 BonFihvh s re r JlER
HOYEIIR L0 B Mo E Y, EHER k55
BRE O BIRIEEEAME Y LIRRT 5. B &
HRIE & ORI Marinho® ZSEREAEYT H IS BTFE LTS
ST HRIE R e MELTWS. ¥l Renaud® bid
10 oHRA s, ERARIERE Day 023 5 &
Day ~ 1iICIEH], Day Ol 4 i3, Day + 11258
S LRI R Lie LT b, BRI
A5V ERPBRNIPFFEORER L BE-FHLTNS.
Sk, SRR X SHIRARCALAN L4 A
DG, {ERAERGE B SEBEOPIIH R D L WiElE
B, —HIE0UHHIT L XE Y, FRlEeiEE
A ERL, BEKER L S0 E BEITSN T UBIE
TeTikiswnwr » BEEE, NS BIEOWED HH B
Ltk wi & . &oIERTINEMOR% ¢HElEk
B —E y — Y ERL, Chbor LR LEBEE
P HEIPOEE, SR ORITEE LTE L ORERE
FL, ENEREERHE2ETZLOTHHL WD
iz L.
xm

1) Taymor, M. L., Seibel, M. M., Smith, D,
and Levesque, L. : Owulation timing by lu-
teinizing hormone assay and follicle punc-
ture, Obstet, and Gynecol. 62 : 191, 1983,




lBFi 60E 4 A 1R

2) Hackelter, B. ]., Fleming, R., Robinson,
H, P., Adam, A, H. and Coutis, J. R.:
Correlation of ultrasonic and endoerinologic
assessnent of human follicular development.
Amer. J. Obstet. Gynec. 135: 122,1979.

3) Johansson, E. 3. B., Larsson-Cohun, U.,
Gemzell, C.: Monophasic basal body tem-
perature in ovulatory menstrual cyeles. Am.
J. Obstet. Gynecol. 113 : 933, 1572,

4) Moghissi, K. S.: Accuracy of basal body
temperature for ovulation detection. Fertil
Steril. 27 : 1415, 1976. '

5) Bauman, J. E.: Basal body temperature:
Unreliable method of ovulation detection.
Fertil, Steril. 36: 729, 1981.

6) Hilgers, T. W., Bailey, A. J.% Natural
family planning 11 basal body temperature
and estimated time of ovulation. Obstet. and
Gynecol. 55: 333, 1980.

7} Roetzer, J.: [Fine points of the symptom-
thermic method of natural family planning.
Collegeville, MN, The Human Life Center,
1977,

8) Marinho, A, O., Sallam, H. V., Goegssens, L,
K. U., Collins, W, P., Rodeck, C. H,, Ca-
mbell, 8.: Real time pelvic ultrasonography
during the periovulatory period of patients
attending an artificial insemination clinic,
Fertil Steril. 37 : 633, 1982,

9) Zuspan, F. P., Rao, P.: Thermogenic al-
ternations in women, Am. J. Obstet. Gyne-
col, 118: 671, 1974,

10) Yussman, M, A, and Taymor, M. L.: Se
rum levels of follicle stimulating hormone
and luteinizing hormone and of plasma pro-
gesterone related to ovulation by corpus lu-
teum biopsy. J. Clin. Endocrinol. Metab.
a0 : 396, 1970.

11) World Health Orgaization Task Force In-
vestigators: Temporal relationships betwe-
en ovulation and defined change in the con-
centration of plasma estradiol- 178, Iuteiniz-
zing hormone, follicle stimulating hormone
and progesterone. Am. J. Obstet. Obstet,
Gynecol, 138 : 383, 1980.

12) Renaud, R. L., Macler, J., Dervain, I,
Eliret, M., L., Aron, C., Roser, 8. P., Spira,
A., Pollack, H.: Echographic study of
follicular maturation and ovulation during
the normal menstrual cycle. Fertil Steril,
33: 272, 1980.

18) Fm—if, HWE, LTFHER, Haaw, &

T - FI - I S AR T - ok

(223 79

s, SkiEHm, AR BWEREER
LR T =Y R b EHERIET
B, REEREE, 34: 2205, 1982

14) Morris, N., Underwood, L., Easterling, W, :
Temporal relationship between basal body
temperature nadir and luteinizing hormone
surge in normal women, Fertil Steril. 27 :
730, 1976.

15) Templeton, A. A., Penney, G. C., Lees, M.
M.: Relation between the luteinizing hor-
mone pezk, the nadir of the basal body te.
mperature and the cervical mucus score. Br.
J. QObstet, Gynaecol. 89 : 985, 1982,

Assessment of BBT for ovulation
detection by ultrasound and
hormonal parameters
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and Tetsuya Shimizu
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BET as a predictor of ovulation was assessed
by examining the temporal relationship between
4 points on the BBT chart and the sonographic
ovulation and luteinizing hormone surge in 45
infertile patients during 70 menstrual cycles,

1. A monophasic BBT was found in 2 cyc-
les (3.4 %) in spite of the fact ultrasound and
hormonal parameters suggested that ovulation had
oceured.

2. The classic BBT dip was observed in only
16 of 56 cycles {28.4 9%). There was a wide va-
riation around which the sonographic ovulation
was observed in relation to the BBT dip, BBT
nadir and first day of BBT rise,

2. BBT coverline endpoint correlated well
sonographic ovulation in comparison with another
3 points on the BBT chart, but coincided with
the day during which the ovulation will occur
most probably in only 35 of the 56 cycles (62.5%).
This results suggested that the BBT recording
gave incorreet information on the ovulatory status
of eyecles.
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The purpose of this investigation was to evaluate all available ovulatory diagnostics
with respect to sensitivity, specificity, diagnostic specificity (predictive value of a positive
test, PVFP} and diagnostic sensitivity (predictive value of a negative test, PVN}. Twenty-
one ovulatory women with more than 3 years of infertility problems were included in

the study, PVP and PVN were highest for det
pezk at ovulation (FVP = $0%, PVN = 95%

ection of urinary luteinizing hormone (LH)
) and for serum-estradiol peak 1 day before

ovulation (PVP = 83%, PVN = 97%}. The predictive values were lower for all other tests,
The PVP (54%) and PVN (90%) were rather low for detection of ovulation with vaginal
electric impedance. However, all ovulations were predicted when urinary LH peak and
vaginal impedance were combined. Two women were stimulated with human chorionic
gonadotropin to investigate a possible connection between the LH peak and the preovula-
tory vaginal electric impedance. No close connection between them could be demon-
strated. Basal body temperature should not be used for the prediction of ovulation (PVP
= 25%). We suggest that ovulation should primarily be predicted from the identification
of the urinary LH peak and that other methods be supplementary. Fertil Steril 52:

388, 1989

Identification of the period during which ovula-
tion occurs may be critical in the treatment of
infertility. Previously, basal body temperature
(BBT), judgement of cervical mucus, serum analy-
sis of luteinizing hormone {L.H), estradiol (E;), and
progesterone (P) have been used without convine-
ing results.!® Some of these methods are inconve-
nient due to the need for expensive equipment and
some are time consuming.

With ultrasound scanning, follicular size and re-
cent ovulation can be assessed with high accu-
racy."" However, the follicular sizes are often also
used to predict next ovulation. As the period until
ovulation varies even among women with equal
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sizes of follicles, prediction of ovulation by ultra-
sound scan is inaccurate.

Changes in electric impedance measured across
the vaginal mucosa are related to the menstrual cy-
cle. Vaginal impedance measurements have been
suggested for assessment of the preovulatory pe-
riod because of the nadir appearing before ovula-
tion.b?

We wanted to evaluate the diagnostic specificity
and sensitivity of the existing methods, by which
ovulation is predicted. Also, we wanted to examine
apossible connection between LH peak and change
in preovulatory vaginal electric impedance by cre-
ating an artificial LH peak with injection of human
chorionic gonadotropin (hCG).

MATERIALS AND METHODS

The following measurements were all carried out
daily from 5 days before expected ovulation until
ovulation was verified by ultrasound scanning.

Fertility and Sterility




Hormone Analysis

Urinary LH Analysis

Discretest (Organon, Oss, The Netherlands), a
commercial kit for analysis of vrinary LH peak,
was used and interpreted by the patient herself.
Discretest is a simple kit that, according to the
manufacturers, will yield true-positive reactions at
concentrations above 50 IU LH/L in 99% of the
cases and true-negative reactions in 99.6%.

Serum Hormone Analysis

The serum samples of LH, follicle-stimulating
hormone (FSH), E,, and P were analyzed con-
jointly for each patient, The methods used were
commercial radioimmunoassay (RIA) kits from
Farmos [Helsinki, Finland (LH, FSH, and P)] and
Diagnostic Product Corporation [Los Angeles, CA
(E,)]. The accuracy of the assays ranged from 5%
to 9%.

Sensitivity for E, is 0.006 nmol/L. The antise-
rum employed showed an extremely low cross-reac-
tion with other steroids present in serum,

Sensitivity for P is 0.5 nmol/L. The antiserum
employed showed 75% cross-reactivity with 11,3
hydroxyprogesterone, 8.8% cross-reaction with 5-
o~dihydroprogesterone, and 7.1% cross-reaction
with 5-f-dihydroprogesterone.

Sensitivity for LH is 1 TU/L. The antiserum em-
ployed shows 6% cross-reaction with FSH, 12%
cross-reaction with hCG, and 1% with thyroid-
stimulating hormone (TSH).

Sensitivity for FSH is 1 IU/L. The antiserum
employed shows less than 0.1% cross-reactivity
with LH, TSH, human prolactin (PRL), and hCG.

Electric Impedance

Flectric impedance was measured with a vaginal
electrode. The vaginal probe was 22 c¢m in length,
1.6 em in diameter. Three centimeters separated
the sensor electrodes, and 6.2 em separated the cur-
rent electrodes.

The instrument used in our study was produced
by Aqua-Medico A/S, Copenhagen, Denmark. The
measuring unit was connected to an IBM computer
{PS 2/20) storing all data.

The jmpedance was measured in ohms (range, 0-
200 ) by the sensor electrodes situated in between
the current-electrodes. An alternating current of
10 pA at a frequency of 2.5 MHz created an electric
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field across the vaginal mucosa during measure-
ments,

While measuzing, the woman was placed on a
couch. She placed the probe on the portio when left
alone. Each recording took a few minutes. None of
the women felt any physical discomfort during the
procedure.

The probe was sterilized by a 20-minute gentle
wash in 5% Korsolin {Ferrosan, Copenhagen, Den-
mark).

Ultrasound Scanning

The sizes of the follicles were assessed by daily
transabdominal dynamie ‘ultrasound scanning
(General Electric RT 8500, Tokyo, Japan; phased-
array sector transducer). The largest diameter of
each follicle was recorded, By ultrasound scanning,
ovulation was recognized by the vanishing follicle
on the subsequent day (confirmed by analysis of se-
rum P}.

Clinical Observations

Basal Body Temperature

The BBT was recorded every moraing with a
rectal mercury thermometer.? :

Estimation of Cervical Mucus

Cervical mucus was scored semiquantitatively in
the following way: one point if the cervical mucus
was cloudy, two points if elear and inelastic, three
points if clear with Spinbarkeit (SPK) < 2 cm, four
points if cleax with SPK between 2 and 7 cm, and
five points if cexvical mucus was clear with SPK
= Teom.

“Mittelschmerz” (Quulatory Pain)

All women were asked to notice daily presence or
ahsence of lower shdominal pain (Mittelschmerz).

Subjects

The history of infertility varied from 3 to 12
years. All patients were out-patients at the hospital
sterility clinic for more than 1 year, According to
the inclusion criteria, all women to be included in
the study should demonstrate ovulations before the
inclusion. Seven were treated with clomiphene ei-
trate (CC) (Clomivid; Draco, Copenhagen, Den-
mark) 50 mg/day due to oligomenorrhea; 16 women
were monitored during spontaneous cycles. In two
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Figure 1 Regression analysis of follicular size on cyele day
(A} and of cyele day on follicular size (B). The 85% confidence
Hmits are given for abservations and for the prediction lirpits of
the regression line,

women with spontenecus ovulations, two succes-
sive cycles were examined.

The women were evaluated endocrinologically
and by laparoscopy. Spermiograms were made on
the husbands’ semen. The causes of infertility were
male subfertility in 20 cases and occlusion of the
tubal passageinl. -

In two women, ovulation was stimulated with
5,000 IU hCG (Pregnyl, Organon, Oss, The Neth-
erlands) to investigate a possible connection be-
tween LH peak and the change in preovulatory
vaginal electric impedance. The results of these
measurements were not included in the caleula-
tions of the study. According to the Helsinki Decla-
ration II, the study was approved by the local ethi-
cal committee, and the participants were only in-
cluded after informed consent.

Statistical Analysis

The day of ovulation was termed day 0 in the cal-
culations. Consequently, preovulatory days are
called days —1, —2, ete., and postovulatory days +1,
+2, ete, The data were calculated and printed out
by an IBM compatible computer (registered user,
J.G.). Analyses of correlation, variance, and regres-
sion were carried out,

Diagnostic specificity [predictive value of a posi-
tive test (PVP)], diagnostic sensitivity [predictive
value of a negative test (PVN)), sensitivity, and
specificity were caleulated for each of the methods
according to the following observations'®; Sensitjv-
ity expresses the fraction of proven ovulatory days
shown correctly by a test. Specificity expresses the
fraction of nonovulatory days shown correctly by
a test. PVP expresses the fraction of true-positive
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tests. PVN expresses the fraction of true-negative
tests.

RESULTS

Twenty-three women were recruited and exam-
ined. Two women were anovulatory and were sub-
sequently excluded. In 21 women, 23 cycles were
included. Fourteen women with spontaneous ovu-
lations were studied in 16 cycles. Seven cycles were
recorded after stimulation with CC, 50 mg daily
from the third to the seventh day of the cycle. In
two of these women, two ovulations were recorded
on succeeding days.

hCG was given in two cases at a follicular size of
28 mm, before natural LH surge appeared. Ovula-
tion and a decrease in vaginal impedance (156% to
20%) followed in one woman between 24 and 48
hours later and in another between 48 and 72 hours
later.

By analyses of variance and regression, Figures
1 and 2 were constructed. By the analysis of corre-
lation, only the following parameters were signifi-
cantly (P < 0.05) correlated with a eorrelation
coefficiency greater than 0,60; P versus cycle day,
FSH, and follicular size. Cycle day versus LH and
follicular size. FSH versus LH.

In Table 1, the sensitivity, specificity, diagnostic
sensitivity (PVN), and the diagnostic specificity
(PVP) are given in percent for all the women in-
cluded in the study and in parentheses for the
women with spontaneous ovulations.

The best way to predict ovulation (high PVP and
PVN]) was either to determine the serum-B, peak
at day ~1 [PVP = 83% (100%)] or to determine the

slmpedance (f}} B HYY Impedonce (%)
204 37 1504
184 I { F16e I
125 }
164 “IH I I L3685 { [ {
- " {
% }I lag. I { { }
Ir) — I F262 75
6-54-3-2 % 01 2 2 - g2
Cycle doy Cycle day
A 1.3

Figure 2 Analysis of variance of cycle day and the following
dependent parameters: {A), impedance (2 = ohm, #), basal
body temperature (BB'T, °C, 4); (B), impedance (in percent)
given the value 100% at day —4 (@) or related to 100% at day
0 (A). Intervals of 95% confidence limits for factor meens are
given.
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Table 1 Specificity, Sensitivity, PVE,” and PVN® of Different Hypotheses for all Women in the Study®

Speeificity Sensitivity PVP PYN
Urinary L Test positive at day 0 98 (96) 74 (83) 90 (83) 96 (96)
Serum LH concentration doubled at day 0 85 {83) 42 (68) a8 (44) 88 (60)
Serum FSH® concentration doubled at day § 8¢ (98) 43 (58} 69 (83) 89 (81)
Serum B, peak at day —1 96 {100) 86 (58} 83 (1.00) 97 (82)
Serum B, 2 0.7 nmol/] at day 0 68 (83) 77 {58) 35 {44) 93 90)
Vaginal impedance interpreted while measuring 88 (89) 58 (73) 54 {62} 90 (93)
Vaginal impedance < 80% of initial value at day 0 93 (90) 20 {33) 331{43) 88 {(85)
Vaginal impedance < 90% of initial value at day 0 87 (74) 89 (100) 59 {47) 87 {100)
A vagina} impedance nadir at day O 85 (98) 67(15) —f -—
Cervical mucus = score 4 at day 0 59 (44) 95 (92) 28 (29) 99 (96)
Follicular size = 18 mm at day 0 32 (43) 100 (100} 30 (383) 100 (100}
Follicular size = 20 mm at day 0 41 {65) 85 (67) 29 (35} a0 (88)
Follicular size = 22 mm at day 0 62 (76) 80 (68) 38 {41} 92 (8T)
Pollicular size = 24 mm at day 0 77 (83 70 {58) 47 (50} 90 (88)
Follicular size = 26 mm at day 0 84 (88) 65 (58) 54 (58} 90 (88)
Follicular size = 28 mm at day 0 93 (96) 30(17) 55 (50) 82 (80)
A decline of 0.2°C at day 0 of BBT" 93 (93) 10 (14) 25 (33) 81(81)
Anincrease of 0.2°C at day +1 of BBT 77 {98) 20 (18) 17 (22} 80 (78)
A nadir at day 0 of BBT 65 (70) 26 (23) - —

* PVP, predictive value of a positive test,

¢ PYN, predictive value of a negative test.

¢ Values are given a3 percent; values in parentheses are for
women with spontaneous ovulations.

¢ 1,H, luteinizing hormone.

urinary LH peak at day 0 [PVP = 90% (83%), Ta-
ble 1].

Determination of follicular size by ultrasound
scanning could not be used for the prediction of
ovulation {Table 1, Fig. 1}. Mittelschmerz was reg-
istered by six women. In four cases the pain ap-
pesred preovulatorily (days -2 to 0); in one case
the pain was present pre- and postovulatorily (days
0 and +1) and in one case postovulatorily {(day +1).

Vagina] electric impedance was measured in two
women during succeeding cycles, In each individ-
ual, the impedance varied from cycle to cycle
within the variability between the women. Hence,
all chservations were included in the study.

To examine whether a definite impedance level
related to the first recording in each person could
predict ovulation, two levels, 80% and 90%, respec-
tively, of the initial values were tested regarding
the predictive values (Table 1). Figure 2B is con-
structed by standardizing the impedance value re-
spectively at day —4 or day 0 to a value of 100%.

Pigure 1A shows the regression test of cycle days
versus follicular sizes. Figure 1B shows the regres-
sion lines with the inverted axis, a figure that may
be used for estimation of the predictive values (see
Discussion).

By measuring BBT, only few ovulations could be
predicted independently of the interpretations
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= FSH, follicle-stimulating hormone.

B, , estradiol.

¢ PVP and PVN are not given because the statement is judged
retrospectively.

ARBT, basal body temperature.

used (Table 1). The analysis of variance between
cycle days and BBT is visualized in Figure 24,
showing a pattern in contradiction with the ex-
pected (i.e., a preovulatory temperature increase).

Three women became pregnant within 3 months
after their cycles were monitored.

DISCUSSION

Forthecoming ovulation is being predicted by
different methods. Biphasic BBT with postovula-
tory temperature increase is widely used to demon-
strate ovulatory cycles, This method is uncompli-
cated and inexpensive, but offers limited informa-
tion, >3 Also, in our study, it was almost impossible
to predict or to diagnose ovulation by BBT, even
though the women of our study were specially
trained to use this method.

Cervical mucus is optimal around ovulation, un-
Jess a cervical factor causes infertility (correspond-
ingly to a high PVN 95.8%). Because optimal cervi-
cal mucus may be found for several days, PVP
(29.3%) becornes low, indicating that judgement of
cervical mucus is insufficient to predict ovulation.

Repeated ultrasound scanning can be used to fol-
low changes in follicular size and to establish re-
cent ovulation.*’ Echographic estimation of fol-
licular size is, however, frequently used to predict
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ovulation. Because follicular size may diverge be-
fore ovulation, this procedure only allows estima-
tions of mean duration until ovulation with a large
variation' [Table 1, Fig. 1B]. Often, data arranged
as in Figure 1A are used to anticipate ovulation,
even though figures giving cycle days as the inde-
pendent parameter are irrelevant for this purpose,
Sucha presentation allows estimation of follicular
size at a given cycle day only. Data presented as in
Figure 1B or Table 1 will allow the reader to evalu-
ate various methods for prediction of ovulation.

Mittelschmerz is deseribed as being a preovula-
tory sign.! In our study, this pain was recognized
to be both pre- and postovulatory. Therefore, this
infrequent sign of ovulation is unreliable as a pre-
dictor of ovulation.

Different serum hormone analyses may be of
value for the determination of ovulation. Detection
of E, peak at day ~1 and daily doubling levels of
FSH proved to be reliable methods in women with
spontaneous ovulations, Doubling values of serum
LH were inferior to urinary detection of the peak.
This is probably due to the pulsatile seéretion of
LH from the pituitary gland, which ray result in
serum peak being missed in the single daily blood
sampling.

Analysis of urinary estrogens gives less accurate
results than analysis of serum levels.’? In contrast,
determination of urinary LH peak was easjer and,
in our study, an even more reliable method than
the serum analysis in anticipating ovulation (Ta-
ble 1).

Urinary determination of LH peak is easy, inex-
pensive, and without demanding staff operations,
in contrast to the serum analysis method, which
involves daily blood samples and qualified inter-
pretation of the results.’® The urinary LH test, as
used in our setup, was performed only once daily,
but might result in higher efficacy by duplicate
daily analyses,

Measurement of vaginal electrical impedance
has recently been shown to be of interest in detect-
ing ovulation. The vaginal impedance drops pre-
ovulatorily.®? Imstruments for laboratory and
home analysis have been constructed and used
with some success. We found the vaginal electrical
impedance less efficient for the determination of
ovulation than the urinary analysis of LH, but it
gave a swift indication leading to determination of
the ovulatory day in some of the patients.

Others®® have previously found larger differ-
ences in the vaginal impedance when measuring
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spontaneously ovulating women compared with
the readings obtained from women stimulated with
CC. We could not demonstrate any difference be-
tween the vaginal impedance of the spontaneously
ovulating women and the others. Therefore, the re-
sults are given for all women (Fig. 2A).

Because measurement of vaginal electrical im-
pedance is & new method, we wished to examine
whether vaginal electrical impedance is linked in
time to the LH peak. Accordingly, in two cases, we
created an artificial LH peak by administering
5,000 IU hCG intramusecularly. The injections were
given at a follicular size of 23 mm, in both cases,
before serum LH peaked and P rose, Twenty-four
hours later, the vaginal impedance declined by
15%, and ovulation took place 24 to 48 hours after
hCG injection; in the second woman, vaginal elec-
trical impedance declined by 20% 48 hours after
hCG, and ovulation took place 48 to 72 hours after
hCG injection. The divergent observations made in
the interval from administration of hCG to the de-
cline in impedance do not suggest a direct associa-
tion between LH peak and vaginal impedance,
This observation is supported by the lack of strong
correlation between serum levels of LH and imped-
ance readings.

Our results show (Table 1, Fig. 2) that the pre-
dictive values (PVP and PVN) are of importance
rather than the sensitivity or specificity, analyses
of variance, etc. High significance levels of statisti-
cal tests might be obtained with different tools
merely due to low variance, even if a method proves
inefficient in the prediction of ovulation.

We conclude that ovulation should primarily be
predicted by detection of urinary LH peak, that
other methods are secondary and supplementary,
and that BBT should be abolished in the prediction
of ovulation.

Acknowledgment, Preben Gizde, M.Sei., PhD., 1 July 1888,
Ebba Nexdg, M.D,, Dr.Med.8ci., and Berit Didriksen are ac-
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(mg/dD) 250 | 10 | 40 | 160 5 10 | 40 | 160
500 | 10 | 40 | 160 8 10 | 40 | 160
woe | 10 | 40 | 160 7 10 1 40 | 160
5000 | 10 | 40 | 160 8 10 | 40 | 160
10000 | 10 | 40 | 160 g 10| 40 | 1060
~NESDEY 01| 10| 4| 160 waby -5l 25| 10} 4 | 160
(mg/dD) 0.3 10| 406 | 160 (meg/dl) 5 10| 40 ) 160"
1.0 10 | 40 | 160 10 10| 40 | 160
100 | 10 | 40 | 160 20 10 | 40 | 160
1000 | 10 | 40 | 160 80 5 | 20 [ 160
TRINE VEE 10 10| 40| 160 E B 0.1 ] 10 ] 40 | 160
(mg/dl) 25 | 10| 40 | 160 (BSA %) 0.25) 10 | 40 | 160
50 [ 10 | 40 | 160 0.5 | 10| 40 | 160
00 | 10 | 40 | 160 .0 10| 40 | 160
30 [ 10 | 40 | 160 50| 20| 8 | 160
EY ey 0.5 | 10 | 40 | 160
(mg/dD) 10| 10| 40 | 160

2.5 10 40 160
5.0 10 40 160
10.0 10 40 160
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_ 5,000 | 2,000 500 | 250 | 100 | 50 25

HCG (mIU/mb / — —_ —_ - | — _ —

FSH (mIU/ml) e V4 / S — — — —_

TSH (2U/mi) — — — — — — _ _

C/HEBERER » TV

x4 EFE # M
1) FRERN 2) BEERH
~ LH mIU/mi) LH (mIU/mi)
10 40 160 10 40 160
¥ 1 10 40 160 B 1 10 40 160
2 10 40 160 2 5 40 160
3 10 40 160 3 10 40 160
4 10 40 160 4 10 40 160
5 10 40 160 5 10 40 80
6 10 40 160 6 10 40 160
7 10 40 160 7 10 40 160
8 10 40 160 8 10 40 160
9 10 40 160 9 10 40 160
10 10 40 160 10 10 40 160
2) RaukiHoOEE hisho 7z (3 3.

{EHEE, higE, BEEo LH BE L LT,
10, 40, 160 mIU/mil Z3EL, ThThic
AT oy, TRAINMEVE, )y, @
ot/ -4 rvELCEREZRITR UCRERS
BESMARMHGOREE BRI L. $i, pH
DEBSHEN. TORE, BHR L% T,
ol /S rid 0mg/dl FTERRED
b, COMORPIEGIRE LR
ERETREEERIETCER bk, i,
PH oER OB DO hEh7c (E D). LhL,
BEROBAZBRROHEIEEICINE C EM
bbb, BULBROREHEEERELLTERTEE
BrnEEbhik.

@) fRY

HCG, FSH, TSH & o ZERIE 2 E k.
HCG, FSH, TSH ¢ o XERIEE, #hL¥h
2,000mIU/ml (equivalent 2nd IRP), 250
mIU/ml (equivalent 2nd IRP-HMG), 5,000
#U/ml (eguivalent 1st IRP-TSH) = ¢&E¥H S

4) HBH:

O REFRE

F—a v b®F o FEFOT LH BE 10, 40,
180mlIU/ml o zhEhi 0ETDHE L /-
TOME, HERBERERELTNT—H LRI
HREMEBLR (F .

@ HEHERE

B—oy toFy b Z2RNTEREE O LH
ZREAPEATIORAMERMELL. o
2, FEHERREACEIToRIFTAERH
HnBohic (& 4.
2) ERERBOERST

(1) Y&y bRIEICE T ZRESD LH o BH
EA( AL T

Ytk MBI IRUETH, SHAOEREERY
Z2ETABA 0 R LH {3 mideycle surge P
ATRBEE R, FMU w32 LH 4 -
2% Day-1 T ThRHE h, Day 0 ¢ 60x
28.3mlU/ml (3£ £8D) o€ — 5 2 #¥,
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Day 1 ¥ CH#HETS. %k, 24U b3 LH
Y — i Day-2 CHEBHTHE &h, Day-l i
18. 3+14. 1 mIU/ml Q-7 2y, Day 1
ThRET S (& 1.

(2) %o FEEERE RIA JiEEOHE
.Day 0 ws 3 M LH 4543 122.0£53.3
mlU/ml (i +3D) TH-7:.

B 1 RIA BlsEiickammb LH (A), ¥4+ b
BlEkic k3 FMU 1o LH (@), 24U th
® LH (O) BLUN A TFYRPEREICL
5 FMU & LH (() O AL,

SHI 2.5 mlU/ml EER T

LH
mlU/mé

200F

80

40p

—f—b—5—4—3— 2~1 01 2 345 8 7 Day

ERAROHA Vol 41

Mipe FMU & LUMm & 24U ©F 75 Ktk
> LH i3 X {48BB L, Zh 5 BRI
hzh 0.6535 & L 78 0.8081 (& dic p<0.01)
THotc. 24U @ LH Zind LH &7 3868
BR LI, s FMU o LH 0iz 5 2 it

. LH 2k RMBL, Zor—7 As—HK Lk,

{8) X+ rHlEEENATFEREEEDHR
B

CoET~T FMU o LH 20V THF
wfc, N ITFexflEck s LHEGZHET I
Fe el RIA XU+ bHlERKLS LH
Bk LBCREERL, 0 e—7 M (B
+SD) {2 212.5+143. 6 mIU/ml %5t Day 0
KEDie. QRERBEYEC N L0 ZHEOHEE
FH3 0.9234 L RVEEER L2, LbL,
4 FFERBAER L 2 LH % 50mIU/ml Pl
F (LL 236484) & 100mlU/ml 2} E (HL
BI3ME) O 2BIAHETS L, Y+ v P& LL
Bries it 3 MEEAHIZ0.1897 LB, HL &
BT idatic 0.9543 SN 2 BEd 7 (&

2.

3. % 2

Wk b OFRERS LH & 5.0 mlU/mi »»
5 640 mlU/ml ¢ CHRERMIE, LT
BRAETHETEACLHSB. COLRE

B2 ¥y b &g oo E RS EDEE

D 86002

20+

y=0,256X—20.381
r=(.9543

y=0.012X+1.267

r==0,1857
LR .

100 200 300 400 mIU/ml

Higonavis
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nT, BESBEBEOWI{HERTH2. R
JMEHICE LT, B, ~sSuEy, TAIN
e, EIaeyBRC pH BYFy P E
HERETC ERE oA, DuEY S, =F
80mg/dl Pl Eb XUEH 5% ORIBE T ER
b hicl, ChLEBEOREMIEBELE
TR CLRWMTCHEVERERT IRRERED
Nsey, LicdiaT, RhREHIIY: v FiTE
WEBCEIRBWEELLNE, Lo LBERO
DeicHBERICEREEL, TOHEMNERREE
KB EMbo, BMBOR EFREFERTEIC
LM F Ly, HCG, FSH 3kt TSH Loz
SBRISRE fL 2R 2,000wIU/ml, 250 mIU/ml
# LT 5,000,U/ml 3 TEHoNIEL, BVE
YRR L, ANEERE BERRELRHET
dh =T

SHOEREABEEIARBAORS LH D
RENEL ANy P ICTRIET S E LHD

mideytle surge PAA T LH 2+ v POBHER

EUFThote. coCEid LH ¥—voths
BWERBITESATREETHDEAFRTEH 3.
F7-, FMU i3 LH v+—2 it LH 4
— Y LFFL Day-1 kD #% b, Day 0 T
—7 %, Day 1 ECHEHT 3. LhL, @Il
g LH EHEE LT, OGN, ff LH &
REShBEH iR LH o S o 18y,
BRI EMRE Ui b d b LAV, 24U tho
LH iz FMU skufd LH it L 3 5 iKiE
BERL, y— YOS Day-2 ik, ©—7 i
Day-1 i@k, Chidbzo{#RK IR
MERSNILDERER L, HRE0 LH %

4t Day 0 @ FMU # Day-1 o 24U jzinz.

SNicicdd Day-l g¥— 7 BHB LD LR
Hbhb.
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© Verma 5P & Ho B9 o' F B RREEK
&3 LH figmh LH E& L <AL, 208
— 2 H—BULCEERBELTVE. LILAHE
OEE, #hooERETERICHELEEETRL
. T, N TR HCG il B &
LiciEcdh LH 2ERERBLTH 3 &3
SRR ASD S, T, HFEw bENfTFE
AREREE B LzE TS, LL Bl Mty b
LB, HL BLi2XV0EaEERD Ik,
Fighb, N TFERFEE I LH s
BETHHENEEERERT, COT &, #
R LH 5WoEREEMA S & EBHEL LH
H—VOEE O EREFETICEARBETHS. —
¥, MEky bLBAETR -V SN0 LH
BBHREDN TOvRALTCREISHE it
», TOBFOZEREICERNTS CENTEXERE
LERATHB EEDLR.

BHH Iz

Utky POBHEUTCEHT S, 1L RE
LH % 5 0~640mIU/ml ¢ ToER T 3.
2. HCG, FSH, TSH :o%£%28H 1. 3
ROFEHBOEREFHIIO. 4 EBRAKLS
v, LH @ mideycle surge S EREicHREBTSE
3. 5. ByRdo LH @gfich LH 2 L { Kt
L, #oe—2Rnfo LH ozghé—¥KT3.

X m’

D RE BB i BRESE #RdD

2) Jk.LiNE, fh: HEEREE, 2283: 38, 1986

3) Varma, T.R,, et al.: Brit. J. Obstet. Gynecol,
87: £9, 1982,

4) Ho, P.C, et al.: Aust. N.Z, ], Obstet, Gynecol,
23G: 25, 1985,







S -Hiz"risfr.frjrrrmr!uj'Obsrum’csmn! Gynaecology + . N O. o= A )

e,
£S5,

L,
~use
rian

u78)
Jrian
Chir

enie
\rian
344,

Jittwniry Y82, Vol, 89, pp. §7-40

v '\iM

Determination with Hi-Gonavis of luteinizing hormone
levelsin urine compared with those in plasma

T.R. VARMA Senior Lecturer, R, H. PATEL Honorary Registrar &
D. EVERARD Technician, St George's Hospital Medical School,

Crammer Terrace, London SWI{70RE

Summary. Hi-Gonavis, an immunological luteinizing hormone/humun
chorionic gonadotrophin (LF/KCG) test kit, was used to meusure the
periovulatory LH excretion in the urine of 25 patienls over two cycles. The
LH plasma level was simultaneously determined by radioimmunoassay.
The lower detection limit of Mi-Gonavisis 12:5 i.u. of LK/ of urine, Urinary
LH levels of 50 i.u/l were sssociated with plusma levels of at least 12 {.u./l;
Such values were found usually on the day before the mid-cycle peak of LH.
The pre-ovulatory increasing plusma LH fevels correlated closely with the
urinary values. The urinary LH level reflects thatin plasma; the Hi-Gonavis
method can be used to predict the occurrence of ovulation,

Wide & Gemzell (1960} measvred humun chorionic
gonadotrophin (hCGYin urine by niaking use of the
huemagglutination inhibition reaction and Brody &
Cirlstrowm (1962) reported the use of 3 complement
fixation reaction. Since then, a variely of kits huve
been devetoped or the immunological determina-
tion of gonadotrophin in urine and these have been
used for dingnpsing and controlling the treatment
of chorfocarcinoma s well as for pragnuney testing,
Huowever, these kits were nol sensilive enouph to
measure gonadotrophin levels in nermal menstrual
cycies or in patients with disorders ol ovaladion,
Radieimmunocassay can aow provide the necessary
seositivity but is too complex, costly and
timme-consuming {or routing use. Sehuurs (1968)
developed Luteonosticon, which uses the same
huemagglutination inhibilion reuctiva, und this kit
hins made seaiquantitative ussay of fow arine levels
of ponudotrophins possible. Recently, Mochida
Pharmacentics! Co., have marketed Hi-Gonavis, a
kit for the determinution of hCG and luleinizing
hormone (LM} in urine, that is simple to wse and
lus a high sensitivity., Hi-Gonavis is bised on a
hnemagglutination reaction  with  erythroeytes

014+-3786/8200 [UO-CI878U2.00
® ID82 Beitish Journal of Qbstewrics and Gynavevlugy

sensitized with anti-(hCG antibody), The sensitiv-
ity of Hi-Gonavis varies somewhat from bateh to
betch, but gives a clear positive haemagglutination
with 5-12:5 i.u. of hCG/ of urine {1 i of
hCG=2:5 Lu. of LH). The reliable prediction of
appreaching ovulation is hipghly useful in the
management of some women with inleriility. The
clinical signs such as changes in cervical mucus and
the variation of the basal temperature do not
provide precise pradiction of ovulution and the
radioimmunological establishment of the LI peak
is impractieable beeause of the time tuken for the
test,

“The aim of the present study was to investigate
the correlation between the LH levels found in the
vrine with Hi-Gonavis and those measured in the
plasma by rudicimmunoasszy. We also examined
whether the mideycle LH pesk could be
determined with suliicient reliability and prompt-
ness W be of progticn] use in the infertility elinie,

Patients and metliods
Patients

Twenty-five women uttending a special infertility
clinic took part in the study; the mean wge was 25-8
years (range 20-30 years). All the patients had

87
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regular menstrual eycfes (2822 days). All the
patients bad a full clinical examination and had
biochemical studies 1o exclude thyroid, adrenni,
piluitary and hypothalamic dysfunciion and other
systemic iflness. Ovulation was confirmed in all
paticnds by plasma progesterone levels on day 20 of
two cycles before entry into this study, The putients
gave iheir informed consent to the study.

Puticnts were studied from days 101020 for twe
successive menstrual cycles. Each patient brought
two urine samples, onc collected between 23.00

{est tube no. 1, 2 or 3 respeetively, depending on
the anticipated concentrations of hCG. (4) Onc
ampoule containing  anti-(hCG  antibody)-
sensitized erythrocytes is placed in front of cach Lest
{ube comtnining 1 urine dilution to be tested and 04
ml of bulfer added. The ampoude is shaken until a
lhomopeneous suspension is formed. (5) A -1 ml
portion of the diluted urine it atded to the ampoute
of reconstituled anti-(hCG  antibody)-sensitized
erythrocyles, mixed thoroughly by shaking and the
ampoules left undisturbed in the rack (placed ot a

and 24,00 b and the seeond sample was collected

hetween 07.00 and 08,00 b at which time the patient 8G[ {a)
came Lo the hospital and had o blood shrple taken.

50~ ¢
Methotds
The reagents were as follows: (13 Anti(hCG 40~
antibody)-sensitized frecze-dricd sheep erythro-
eyles. (23 Phosphate-buffered saline (plt 6+4) for a0 ,

the preparation of o sensitized  erythrocytle

suspension containing {mg/l): polassium dilyd-

rogen phosphote (anhydrous) 13-5; sodium hyd- 201 : I E

ropen phosphate (unhydrous) 7 1 sodivin chioride

4+5. (3) Freeze-dried bovine serwm albumin for the / \
10| /ifi

Plasma LH [i.u.fi}

dilution of test sumples of wrine dissolved in 2.5 m!
of bulfer a1t the time of use {ench ampoulc
contained 2:5 mg of bovine serum albumin).

Procedure !

When a uring sample containing hCG or LM is i}
added to an ampoule containing the lrecze-dried, 100
anti-(hCG antibody)-sensitized erythrocytes and !
the contents arc mixed, a hacmagglutination E
reaction oeeurs ag o result ol ntigen-antibody }
reaction between the antibody on the surlace of the
erytlrocyte and the hCG/LH contained in the uring
sample. Consequently, the erylhrocyfes precipitate
in 2 smoath mat-form ut the bettom of the
. ampoule, which is read as the positive reaction. If
neither hCG nor LH is present, or only at a 3
concenirption below the sensitivity of the reagent, 25 ,‘ix I\
the erythrocytes precipitate to form o precipitation ,E
ring, which is read ns the negalive reaclion. ¥
The Hi-Gonavis test is performed in three o
dilutions (1:4, 1:6, 1:8) following (he precedurcs

Urinary LH {.uf1)

e ————— T e

AR

1 Wt “outlingd below. (1) Bovine serum albuwmin is Days

,f.f';‘ ; reconstitued by addition of 2-5 ml of buffer. () A,

4. ﬂ P~3:0-5and. 0-7 miportion of bovine serum ulb‘umin ¢ Fig. l:_,lil'] levels measured in () plasma (mgin2
& is pipetted into test twbe no, 1, 2and Irespectively. gy ad {b) wrine (Hi-Gonavis; medians aod
yy (3) Afilter lube is attached loa pipeiteand O-Tmlol  quartiles), Day U (day of ovulution), highust plisian
R |0 wring to be tested sucked up, The filter is discarded LM tevel; days —1 = —§, before oyulation; days 1§,
e | J and a 0-} ml portion of filtered urine transferrcd (o alfter ovulation. ! .
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stable surfaee Tur 2 hoal room tfempertuee), {0)
Results afler 2 hare recorded by ohservation of the
pattern an the bottom of the ampoule.

Irderpreiatit

Mepative sesulls were ideititied by the presence of
a ring farmation in the precipitate at the boltom of
the test tube. Patlernswere accepted as rings il they
pad an uninterrupled circumlerence even though
they ware 1hin and had a large diameter. The
[i-Gonavis test was performed in three dilutions:
{24 (Jnitially aml repested i positive), 136 and 118,
“The rexnlts were obtained by multiplying the finl
positive dilution by the seusitivity stuted by the
mapufacturers. Serumi LEE was measured by
rndinimmunoassay {The Radiochemica! Centre,
Anersham, Bucks., UK}

Rusulfs

Fig. | shows the LIT levels messured in the wrine
with the corvesponding values in plasia.

e grovp of pidients investigited had ovidalory
eycles, The duy wilh the highest serum 1.
costeentrition was ealled day 0 ov the day of
ovulation; days before this were dugipnaicd by
minits sigus aad he days thereafter without sy
sign. The lower plasnra LM concenlrilion wius 3
. flsuwd the mean peak plasmi Li1 S0 iadl. There
was o significant rise iy ihe plasia LUElevel 24 I
pefare the mean peak value and vilues were stifl
high 24 b afterwards. Therea fler, there was it shinp
{ufl in plasma LM 10 pre-ovulatory values.

I'he urinary vabues with Fi-Gunavis were not
distributed  coitinuously, so the median  was
culeulated angd is shown as the ventral value
topethee with the npper anl Lower quartibe spread,
e the 50% range of scatter Urinary LM
cancentration, measared witlt Fli-Gonavis, showed
a peak value of WH ] at the same time os the
peak mean plasma value, Urinury L concentra-
Lions 12-24 h before and 12-24 hafler the peak are
in paratlel with plasma concenleations, Urinavy LH
concenizntions in 20 of the 25 putients were 75-100
i wlitre 12 b before and 75=100 Lu.flitre 12 I alter
the peik level of plasmia LK.

"There was i sipnificant inerease in the phsmis Ll
seved the day belore the penk level on day 0 and this
semained significantly higher the follawing diy
aherwhich there was a significnt fall {almost Lo the
,n:c-mrlllamry fevel of 4=5 Ludl). We found a cluse
correlation between  plasisa and urisary Ll
concentrations ripht through the 11 duys from days
14 to 20,

Luteinizing hormone with Hi-Gonavis #

Urinary LI carcentrations of 109, 73 and 50
i i wvere nssociuted with plasma concentrmtionsaf
20-42+5, 12-5-35 and 7-5-18 L./l respeciively. The
peak level in the urine ind plasmawits noled within
2448 b of the observation of a plasina leveiof 12-5
FRUR(R

Discussion

Ovulation accurs within 40 h alter the highesl Lk
concentration in the blood (Yussmann & Taylor
1970, Gitsel, & Sponi 1973 Thumis ef al. 1973,
Fricdrich 1975; Boyers ef af, 1977). Yussmann al.
{1970} supgested that it might be feasibie 1o predict
immiment ovulation by means of o rapid LELassiy.
LI hats a short hail-life of 20 min (Henzl & Segre
[470). Neverlheless, the meid-cyele LI inereitse can
be mensured earlier in the bload Wan in 1be urine.
“The LM value of 125 Ll in e urine, the lower
deteetion limit of Hi-Gonavis, corresponds on
average (o an L concentration of 7-2 L/l in the
asma, When we found Lk levels of 2 StHudlin
ihe urine the plasma LM viie was ai least 1250
(found, at the earliest, 1 day before the mids
cycles preak of LH). Stucly of the rate of ihe
pre-ovullory LI jncreases in plasion and vrine
suggests thit, when the LI level in the urine
renches SO 1.4, ovulation ean be expected within
the next 12=30h. -

Yoshimote of el (1974} studicd seven womed
with normal cycles. They compared the plasma
levels with those in the urine using Mi-Gonavis and
showed Lhat this wais almostuas sensitive s
radivimmunoassuy in delermining luw wrinary LEL
Tamada (1976} found a cluse correlntion belween
plasma and urinary LM Jevels assuyed using
LYi-Clonnvis, They found Uit the highest levels of
L¥ in plasmu apd urine sppeared an the same cuy
I ull four cases ey studicd, Qur study shows i
chose correlation between he Li goncentration in
the serum and urine {r=0-89).

The Hi-Gonavis test usuatly showed  significant
inerense in urinary LH 12 h before the morning of
day 0 and levels remained clevaied 12 h alter the
peak vadue in the plasma, Thus it is possible o ose
Hi-Gonavis to predict vvalution withuut taking
other faclors into  consideration. A further
advantage is the shortassay time of 2 b. Hi-Gonavis

can be used quite satisfactorily in any Inbwralory

and even by clinicians themselves.

We are using Hi-Gonavis 1o lesl iwu usine
samples colleeted at intervals of 12 W fram day 10
onwards 1o identily the time of ovulution in
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infertile paticnls whe have irregulay but ovalalory
cyeles and it 1hose who seek artilictal insemination,
The resulls nre encouragisg.
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Gauidance for Indus’cry1
Label Comprehension Studies for
Nonpreseription Drug Products

‘ This guidance represents the Food and Drug Administration’s (FDA’s) current thinking on this topic. It
| does not create or confer any rights for or on any person and does not operate to bind FDA or the public.
| You can use an alternative approach if the approach satisfies the requirements of the applicable statutes

| and regulations. If you want to discuss an alternative approach, contact the FDA staff responsible for
| implementing this guidance. If you cannot identify the appropriate FDA staff, call the appropriate
| number listed on the title page of this guidance.

L INTRODUCTION

The Food and Drug Administration (FDA) sometimes requires sponsors to conduct label
comprehension studies that are designed to evaluate proposed nonprescription drug product
labeling. This guidance is intended to provide recommendations to industry on conducting label
comprehension studies. A label comprehension study assesses the extent to which consumers
understand the information on nonprescription drug product labeling and then apply this
information when making drug product use decisions in a hypothetical situation. Data derived
from a label comprehension study can identify areas on the label that would benefit from clearer
or simpler presentation of important consumer information.

Tt is important to note that label comprehension study data do not predict consumer behavior
(e.g., how consumers actually use a drug product). Drug product use and other behaviors are
often evaluated in an actual use study. We recommmend that the Iabel used in an actual vse study
be tested in a label comprehension study beforehand to ensure that consumers understand the
information on the label.

This guidance covers general principles related to the conduct of label comprehension studies
and should not be considered a substitute for an FDA review of specific protocols. This
guidance incorporates advice obtained from the September 25, 2006, meeting of the
Nonprescription Drug Advisory Commiitee that considered issues related to analysis and
interpretation of consumer studies conducted to support marketing of nonprescription drugs,” and
cominents received regarding the draft guidance published on May 1, 2009.

' This guidance has been prepared by the Division of Nonprescription Clinical Evaluation and the Office of
Biostatistics in the Center for Drug Evaluation and Research (CDER) at the Food and Drug Administration.

2 The transeript from the September 25, 2006, Nonpreseription Drug Advisory Committee meeting is available at
http:/fwww.fda. gov/ohrms/dackets/ac/06/transeripts/2006-4230t.pdf.
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FDA’s guidance documents, including this guidance, do not establish legally enforceable
responsibilities. Instead, guidances describe the Agency’s current thinking on a topic and should
be viewed only as recommendations, unless specific regulatory or statutory requirements are
cited. The use of the word should in Agency guidances means that something is suggested or
recommended, but not required.

IL. BACKGROUND

Under the Federal Food, Drug, and Cosmetic Act (the Act), the FDA has the authority to require
sponsors to conduct label comprehension studies. Section 503(b)(1) of the Act requires an
assessment of whether a drug product is safe for use without the professional supervision of a
practitioner licensed by law to administer such drug product (21 U.8.C. 353(b)(1)). In addition,
section 502 states that a drug product is misbranded if its labeling fails to bear adequate
directions for use (21 U.S5.C, 352(f)). Furthermore, a drug product is misbranded if any word,
statement, or other information required by or under authority of the Act to appear on the label or
labeling is not “in such terms as to render it likely to be read and understood by the ordinary
individual under customary conditions of purchase and use” (21 U.S.C. 352(c)).

Section 505(d) of the Act requires adequate tests by all methods reasonably applicable to show
that a drug product is safe for use under the conditions prescribed, recommended, or suggested in
proposed labeling (21 U.8.C. 355(d)). In addition, section 503(b)(1) of the Act requires an
assessment of whether a drug product is safe for use without a prescription (21 U.S.C.
353(b)(1)). Moreover, FDA regulations further require that labeling “state the intended uses and
results of the product; adequate directions for proper use; and warnings against unsafe use, side
effects, and adverse reactions in such terms as to render them likely to be read and understood by
the ordinary individual, including individuals of low comprehension under customary conditions
of purchase and use” (21 CFR 330.10(a)(4)(v)). Regulations on the format and content
requirernents for nonprescription drog product labeling are contained in 21 CFR 201.66.

The development of a nonprescription label is an iterative process that may depend upon testing
and re-tesling as the label evolves, Label comprehension studies shounld assess whether literate
and low literate individuals can understand a drug product label. Some of the circumstances
under which the FDA might require a label comprehension study include:

» Before the approval of a new drug product for the nonprescription market

e When one or more new indications, a new target population, or a new strength are -
proposed for a marketed nonprescription drug product

s  When a substantive labeling change has been proposed (e.g., a change in the directions, a
new warning) for a marketed nonprescription drug product

o  When drug products with new active ingredients that have a proprietary name associated
with other active ingredients are proposed
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»  When adequate consumer labeling for the drug product requires the inclusion of a
package insert; comprehension testing of the insert may be needed

Sponsors desiring FDA advice and consultation on a protocol for a label comprehension study
should submit the protocol to an existing investigational new drug or new drug application in the
Division of Nonprescription Clinical Evaluation,

IIl. STUDY DESIGN AND CONDUCT
‘When designing and conducting a label comprehension study it is impertant to:
» State the purpose of the study

» Identify the communication objectives (the important concepts that need to be understood
by the consumer)

» Enroll a demographically diverse population with varying levels of literacy

» Specify a study design that meets study objectives and calculate the appropriate sample
size

¢ Construct a questionnaire that targets the communication objectives
s Use test labeling as close as possible to the final drug product Jabel

s Minimize factors that may contribute to a biased study (e.g., sampling, recruitment
strategies, leading questions, interviews that bias the responses in a particular direction)

Label comprehension studies are open-label, uncontrolled trials. Qualitative research and pilot
testing should be conducted comparing different versions of the label prototypes before the
larger label comprehension study is conducted. This enables refinement of the study
questionnaire and the label before the label is tested in a larger study.

A, Study Objectives

The goal of a label comprehension study should be to test consumer comprehension of the major

communication messages that detail the safe and effective use of a nonprescription drug product.

These major messages should be the communication objectives for the study, Other messages on
the label do not necessarily need to be tested.

The study protocol should state the communication objectives, A label comprehension study can
have many communication objectives. All the communication objectives shouid be identified a
priori, The characteristics of the active ingredient and the drug product class under consideration
should determine what is important for consumers to understand, and therefore drive the
communication objectives.
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1 Primary Communication Objective

The primary communication objective should be the major communication message with the
greatest clinical consequence to the consumer. Depending on the drug product, a study can have
more than one primary communication objective. A target level of comprehension for each
primary communication objective should be determined a priori. The target level of
comprehension should reflect the clinical significance of the primary communication objective.

Depending upon the drug product, the primary communication objective can address:
¢ Consumer understanding of the indication
» Consumer understanding of dose and dosing interval
« Consumer understanding of specific contraindications, warnings, and drug interactions
o  Consumer understanding of when to stop using the drug product
2. Secondary Communication Objectives

Secondary communication objectives also should be specified a priori. Not all label
comprehension studies will have secondary communication objectives, Secondary
cominunication objectives often address areas less critical to the safe and appropriate use of the
drog product, such as general health information (e.g., when using this product, continue a
healthy diet and exercise). Prespecified target comprehension levels are not needed for
secondary communication objectives,

3 Self-Selection Objective

Self-selection is the decision a consumer makes to use or not to use a drug product based on
reading the information on the drug product label and applying knowledge of his or her personal
medical history. It is optimal to test for appropriate self-selection in a separate self-selection
study or in the setting of an actual use study. However, in some circumstances it may be useful
to test for appropriate self-selection as part of a label comprehension study. If this is the case,
sponsors should enrich the study with subjects who would be interested in using the drug
product, and subjects with specific relative or absolute contraindications to use of the proposed
drug product, to ensure that the population at greatest risk understands the label.

B. Study Population

The study should include all subjects who can potentially use the drug product, regardless of age,
sex, underlying medical conditions, and use of concomitant medications. The study should test
label comprehension in a general population whether or not individuals express interest in using
the drug product. Because nonprescription drug products are available for purchase without a
learned intermediary, and since no drug product is administered in the study, exclusion factors
should be minimal (e.g., inability to read and understand English) and should be justified in the
study protocol.
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Label comprehension studies should also include an adequate number of subjects who have low
literacy skills to examine the comprehension of the label in this subgroup. The proportion of low
literacy subjects in the study sample should be representative of the proportion of adults in the
United States with basic literacy skills based on available national data. The average reading
level in the United States is estimated to be 8th %rade.s Standard practice is to write medical
information at a 4th to 5th grade reading level.*> Therefore, attempts should be made to write
the nonprescription label at a 4th to 5th grade reading level and no higher than an 8th grade
reading level.

To adequately test the label, the low literate subjects should consist of an equal distribution of
consumers who have 4ih to 8th grade reading skills or marginal functional health literacy skills.
Education level is not a reliable substitute for literacy testing. At screening, the sponsor should
assess literacy levels of the study subjects by administering a validated instrument such as the
Rapid Estimate of Adult Literacy in Medicine (REALM) test,’ REALM-Teen for testing
adolescents,’ or the Test of Functional Health Literacy in Adults (TOFHLA or S-TOFHLA). %10
Investigators should receive training to properly administer the literacy test. If the label being
tested requires the ability to understand and interpret numbers (e.g., weight- and/or age-based
dosing directions), it may be appropriate for sponsors to screen for functional health literacy
using the TOFHLA or S-TOFHLA.

% Cotunga, N, CE Vickery, and KM Carpenter-Haefele, 2005, Bvaluation of Literacy Level of Patient Education
Pages in Health-Related Joumals, Journal of Community Health, 30(3), 213-219.

* Andrus, MR and MT Roth, 2002, Health Literacy: A Review, Pharmacotherapy, 22(3), 282-302.

% Paasche-Orlow, MK et al., 2003, Readability Standards for Informed-Consent Forms as Compared With Actual
Readability, New England Journal of Medicine, 348:721-6,

S REALM: Davis, TC et al., 1993, Rapid Estimate of Adult Literacy in Medicine: A Shortened Screening
Instrument, Family Medicine, 25:391-395.

T REALM-Teen: Davis, TC et al., 2006, Development and Validation of the Rapid Estimate of Adolescent Literacy
in Medicine (REALM-Teen); A Tool to Screen Adolescents for Below-Grade Reading in Health Care Settings,
Pediatrics, 118(6):el707-1714.

S TOFHLA: Parker, RM et al,, 1995, The Test of Functional Health Literacy in Adults: A New Instrument for
Measuring Patients’ Literacy Skills, Journal of General Internal Medicine, 10:537-541.

? Baker, DW et al., 1999, Development of a Brief Test to Measure Functional Health Literacy, Patient Education and
Counseling, 38:33-42.

1 The REALM and TOFHLA were designed as rapid screening tools that were validated against the Wide Range
Achievement Test for literacy; therefore, use of these instruments 1o sereen literacy levels within the context of
health is appropriate.

" TOFHLA: Parker, RM ct al., 1995, The Test of Functional Health Literacy in Adults: A New Instrument for
Measuring Patients’ Literacy Skills, Journal of General Iniernal Medicine, 10;537-541.
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C. Statistical Considerations and Data Analysis
1 Primary Endpoints and Success Criteria

The study protoccl should specify primary endpoints (primary variables), along with rationales
for their selection, Primary endpoints should directly relate to the primary communication
objectives. Primary endpoints should be the endpoints capable of capturing the most relevant
and convineing data on consumer comprehension of the critical label elements.

Based on the specified primary endpoinis, the study protocol sheuld also specify success criteria
(i.e., what determine success for the study) that should be related to the predefined target level of
comprehension for the primary communication objectives. The success criteria should be
defined using the confidence interval approach, because it considers uncertainty in the sample
data. For example, if the study has only one primary endpoint and is designed to ensure a
predefined target level of comprehension, then the study can be claimed as a success only when
the lower limit of the two-sided 95 percent (or one-sided 97.5 percent) confidence interval for the
comprehension rate is above the predefined target level.

We recommend sponsors use the two-sided 95 percent confidence interval to estimate the
comprehension rate (or failure rate) and to define the success criteria. This approach sets the
type I error rate for one-sided tests (2.5 percent) at half the conventional type I error rate of 5
percent used in two-sided tests.

Typically, label comprehension studies have multiple primary endpoinis and should demonstrate
success for all the primary endpoints. In this case, the primary endpoints are referred to as co-
primary endpoints. If the endpoints are not co-primary endpoints, the study protocol should
address multiplicity issues to ensure that the overall type I error rate is appropriate and the
confidence intervals are adjusted accordingly.

2. Sample Size Considerations

The nurmber of subjects in a label comprehension study should be large enough to provide a
reliable answer to the primary communication objectives. Sizing of such a study should be based
on the success criteria. This generally involves the predefined target level for the comprehension
rate, the assumed comprehension rate for the study population, the type I error rate, and the type
11 exror rate {or the study power).

The type I error rate should be set at 2.5 percent. The type II exror rate can be in the range of 10
percent to 20 percent. The target comprehension rates can vary depending upon the medical
significance of the communication objectives.

If the primary endpoints are not co-primary, then the sample size should be adjusted for the
multiple confidence interval calculations for each of the primary endpoints. The number of
subjects in a label comprehension study should be large enough to evaluate the primary
endpoints for important subgroups, such as the low literate subgroup.
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3 Data Analysis

The principal features of the planned analysis should be defined in the protocol. The statistical
methods for characterization of study subjects, and the analysis of the primary and secondary
endpoints should be specified in the protocol. Methods for construciing a two-sided confidence
interval to estimate and define the success criteria for the comprehension rate of the primary
endpoints (or failure rate) should be described, Methods for handling missing data should be
specified. A comprehensive statistical analysis plan should address all the details of the data
analysis.

D. Questionnaire Design

The questionnaire design should reflect the communication objectives of the study and optimize
the validity and interpretability of the information collected, Wording, question structure, and
guestion sequences may significantly affect the validity and interpretability of the data collected.
A detailed discussion of questionnaire development is beyond the scope of this guidance. We
recommend that sponsors consult experts in questionnaire design. The following points merit
particular consideration:

+ Questions should be designed to assess the specific communication objectives.

e Simple vocabulary and pretested questions should be used. Pretesting the questionnaire
with a sample of respondents to ascertain that the questionnaire is eliciting the intended
information should be routine practice.

¢ Questions should be direct, specific, and unambiguous, Each question should address a
single item or issue.

»  Questions should test whether subjects can apply the information on the label. For
example: Jennifer’s son is 8 years old and weighs 52 pounds. According to the label,
how many teaspoons of Drug X should Jennifer give him?

s Different types of questions, such as open-ended, closed-ended, and multiple choice
questions can be used.

* Scenario questions that are based on hypothetical situations can be used. Scenario-based
questions are often used to assess the ability to make correct decisions based on
information on the label. For example: Sally is pregnant and would like to take Drug X.
According to the label, is it okay or not okay for Sally to take Drug X? Answers to the
closed-ended question (e.g., okay or not okay) should be validated with answers to an
open-ended probing question; otherwise subjects have a 50 percent chance of being
carrect by chance alone. For example: John has diabetes and would like to take Drug X.
Is it okay or not okay? Why did you say that?

» Biasing questions, such as leading questions, should be avoided. An example of a
leading question is: Joe stopped taking Drug X and went to see his doctor because he



Contains Nonbinding Recommendations

developed a rash. Is this okay or not okay? An example of a nonleading question is: Joe
developed a rash after he started taking Drug X. What should Joe do?

» Questions that may cause framing or mindset bias should be avoided. An example of this
type of bias is providing the response category of falk to a doctor for multiple-choice
questions. If the cotrect answer to the question is fa/k to a doctor, a multiple-choice
question with a response category of talk to o doctor may be leading. When a subject
does not know an answer, he or she may choose talk to a doctor rather than I don 't know
because it seems like the right thing to do. This type of bias is often referred to as social
desirability. In this situation, a multiple-choice question is not recommended.

s Questions should not contain information that educates and influences a subject’s ability
to answer subsequent questians.

» Response choices in multiple-choice questions should be mutually exclusive and
independent and contain only one correct answer. A limited use of multiple-choice
questions is recommended. Questions that require subjects to generate meaning or
content on their own (rather than simply selecting an existing answer option) provide
more reliable data to assess a subject’s ability to comprehend written material.

¢ When listing response categories for multiple-choice questions, the category I don 't know
should be included as one of the response categories to give subjects permission to admit
that they do not know so they avoid guessing. The reasons for incorrect answers can also
be assessed.

s Ifalabel comprehension study includes testing the subject’s ability to appropriately self-
select, questions that are used to validate the self-selection decision shounld be asked at
the end of the study. Prompting subjects to think about their medical history before they
make a self-selection decision or are tested on label comprehension can bias the study.

* Questions intended to measure the behavioral intent of the subject should not be used.
Testing behavior is outside the scope of & label comprehension study. An actual use
study should be conducted if information about how subjects would behave under
nonprescription conditions is needed.

» If subjects answer questions incorrectly, verbatim respenses should be collected using
open-ended probing questions to assess why they answered a question incorrectly. Itis
important to collect this information to determine what changes to the label are needed to
improve comprehension.

o Other types of questions that have not been described that do not introduce bias may be
appropriate.

The following two general approaches to administering the questionnaire can be considered: (1)
self-administration; and/or (2) asking the questions using a trained interviewer., Using a trained
interviewer may lessen the chance that low literate subjects will incorrectly respond because they
cannot comprehend the written question when, in fact, they comprehend the label. However,
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using an interviewer may lead to interviewer bias particularly if the interviewer leads the subject
to elicit a response. Interviewers involved in the study should be adequately trained, and have
standard protocols and/or scripts to adhere to, especially regarding questions that subjects might
ask. Sponsors should consider inherent bias that can occur with any data collection method.
Therefore, they should provide their rationale as to why they chose a particular method and
should address any potential bias.

E. Label Versions and Format and Content Requirements

The standardized nonprescription Drug Facts Label format and content requirements should be
used (see 21 CFR 201.66(e) and {f)). If a sponsor chooses to deviate from the Drug Facts Label,
a rationale should be provided and testing should be conducted comparing the deviation with the
Drug Facts Label.

F. Study Conduct and Location

Advertisements for the study should not contain information about the proposed drug product.
Interested subjects should be provided only with information on how and where to participate in
the study. The study site can be in a mall or in other places frequented by consumers. The study
setting should be comfortable and well 1it for reading. Subjects should be toid before the study
starts that they can refer to the label during questioning. Questions can begin with the statement
according to the label; however, subjects should not be overly prompted to look at the label
during questioning,

Subjects should receive sufficient instruction on the format and conduct of the study and the
expected length of time it will take to participate. Well-trained study site investigators should
carry out procedures according to the protocol, Investigators should adhere to scripted responses
to subject queries.

G. Data Collection, Recording, and Auditing

Verbatim responses to all questions should be recorded. The procedure for coding, categorizing,
and analyzing verbatim responses to open-ended questions should be specified a priori in the
protocol. Correct and incorrect answers to closed-ended questions also should be prespecified.
Post-hoc coding for open-ended questions should be documented.

Methods for verification of complete and accurate recording of study data should be described in
the protocol (i.e., subjects’ responses, data entry, missing data, and data coding).

IV. FINAL STUDY REPORT

The final study report should describe the study design, conduct, and interpretation of the study

results in detail. The demographic characteristics of the study subjects, including literacy level,
should be presented in the study report.



Contains Nonbinding Recommendations

The study report should describe the nature of the recruitment effort and the response rate (i.e.,
the proportion of screened subjects who were actually enrolled in the study). Potential subjects
who were excluded should be characterized by the reasons for exclusion. Enrolled subjects
should be characterized as to relevant demographic factors and whether or not they completed
the entire study. Reasons why subjects failed to complete the study should be provided in the
study report.

The presentation of the study results should include both the overall comprehension rates and
comprehension rates in appropriate subgroups (e.g., low literacy, normal literacy).

V. INTERPRETATION OF STUDY FINDINGS

The acceptable comprehension level of a communication objective should be based on meeting
the success criteria established a priori. The interpretation of these quantitative data also should
be supported by the verbatim responses where applicable. There may be times when the
quantitative information reflects correct comprehension but the verbatim responses do not and
vice versa. Thus, an analysis of both quantitative and qualitative data types should be provided
to support and interpret the study findings.
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Legal framework

All medicinal products placed on the Community market are required by Community law
to be accompanied by labelling and package leaflet which provide a set of comprehensible
information enabling the use of the medicinal product safely and appropriately.

According to Article 54, Article 55 and Article 59 of Directive 2001/83/EC of the
European Parliament and of the Council of 6 November 2001 on the Community code
relating to medicinal products for human use' (hereinafter: “Directive 2001/83/EC”)
medicinal products must be accompanied by outer and/or immediate packaging
information {labelling) and a package leaflet.

Article 58 of Directive 2001/83/EC allows for the omission of a package leaflet where all
the required information can be directly conveyed on the packaging.

Article 56 of Directive 2001/83/EC requires that the particulars to be included in the
labelling shall be easily legible, clearly comprehensible and indelible.

Article 56a of Directive 2001/83/EC requires the name of the medicinal product (as
referred to in Article 54(a)) to be expressed in Braille format on the packaging, and the
marketing authorisation holder to ensure that the package leaflet is made available on
request from patients’ organisations in formats appropriate for the blind and partially-
sighted.

Article 59(3) of Directive 2001/83/EC provides that the package leaflet shall reflect the
results of consultations with target patient groups to ensure that it is legible, clear and easy
to use.

Articles 61(1) and 8(3)(j) of Directive 2001/83/EC specify that one or more mock-ups of
the outer packaging and the immediate packaging of a medicinal product, together with
the draft package leaflet, shall be submitted to the competent authority at the time of
marketing authorisation application. The results of assessments carried out in cooperation
with target patient groups shall also be provided.

Article 63(1) of Directive 2001/83/EC requires that the labelling and package leaflet shall
appear in the official language or languages of the Member State where the product is
placed on the market. Additional languages can be included provided the information
presented is the same in all languages.

Article 63(2) of Directive 2001/83/EC requires that the package leaflet must be written
and designed to be clear and understandable, enabling the users to act appropriately, when
necessary with the help of health professionals. The package leaflet must be clearly legible
in the official language or languages of the Member State(s) in which the medicinal
product is placed on the market.

' OIL311,28.11.2001, p. 67.



Purpose of this guideline

The main purpose of this document is to provide guidance on how to ensure that the
information on the labelling and package leaflet is accessible to and can be understood by
those who receive it, so that they can use their medicine safely and appropriately.

This guideline is written to assist applicants and marketing authorisations holders when
drawing up the labelling and package leaflet and preparing the mock-ups or specimens of
the sales presentations.

The guidance gives advice on the presentation of the content of the labelling and package
leaflet (required in accordance with Title V of the Directive) and on the design and layout
concepts which will aid the production of quality information. It includes guidance on
consultations with target patient groups for the package leaflet.

The guideline also includes information on how the requirements for Braille can be met, as
well as how to make the package leaflet available in formats suitable for the blind and
partially-sighted patients.

Finally, the guideline includes an example of a way of undertaking a test of a package
leaflet.

This guideline is published in accordance with Article 65(c) of Directive 2001/83/EC,
which provides for the development of guidelines concerning the legibility of particulars
on the labelling and package leaflet.

The guideline is intended to apply to all marketing authorisation procedures and to all
medicinal products, including those available without prescription.

* A mock-up is a copy of the flat artwork design in full colour, presented so that, following cutting and
folding where necessary, it provides a replica of both the outer and immediate packaging so that the three
dimensional presentation of the labelling text is clear. This mock-up is generally referred to as a paper
copy and not necessarily in the material of the sales presentation. A specimen is a sample of the actual
printed out outer and immediate packaging materials and package leaflet (i.e. the sales presentation).



Chapter 1 Readability of the package leaflet and the labelling

SECTION A RECOMMENDATIONS FOR THE PACKAGE LEAFLET

GENERAL CONSIDERATIONS

The package leaflet is intended for the patient/user. If the package leaflet is well designed
and clearly worded, this maximises the number of people who can use the information,
including older children and adolescents, those with poor literacy skills and those with
some degree of sight loss. Companies are encouraged to seek advice from specialists in
information design when devising their house style for the package leaflet to ensure that
the design facilitates navigation and access to information.

The following guidance sets out recommendations on various aspects related to the
preparation of package leaflets. It is aimed at helping applicants/marketing authorisation
holders to fully comply with the legal requirements and is based on experience where it
has been shown that using these techniques optimises the usability of the package leaflet.

Additional requirements may apply in particular Member States. Applicants should check
details of those requirements in the Notice to Applicants, Volume 2A, chapter 7.

1. TYPE SIZE AND FONT

Choose a font which is easy to read. Stylised fonts which are difficult to read should not
be used. It is important to choose a font in which similar letters/numbers, such as “i”, “I”
and “1” can be easily distinguished from each other.

The type size should be as large as possible to aid readers. A type size of 9 points, as
measured in font “Times New Roman’, not narrowed, with a space between lines of at
least 3 mm, should be considered as a minimum. However, for marketing authorisation
applications until 1 February 2011, a type size of 8 points, as measured in font ‘Times
New Roman’, not narrowed, with a space between lines of at least 3 mm, should be
acceptable as absolute minimum.

Consideration should be given to using different text sizes to enable key information to
stand out and to facilitate navigation in the text (for example, for headings).

Consideration should be given to using larger type size where a medicinal product is
especially intended for an indication linked to visual impairment (see also Chapter 2
section 6).

The widespread use of capitals should not be used. The brain recognises words in written
documents by the word shape, so choose lower case text for large blocks of text.
However, capitals may be useful for emphasis.

Do not use italics and underlining as they make it more difficult for the reader to recognise
the word-shape. Italics, however, may be considered when using Latin terms.



2. DESIGN AND LAYOUT OF THE INFORMATION

The use of “justified” text (that is text aligned to both left hand and right hand margins)
should in principle not be used.

Line spaces should be kept clear. The space between lines is an important factor
influencing the clarity of the text. As a general rule the space between one line and the
next should be at least 1.5 times the space between words on a line, where practical.

Contrast between the text and the background is important. Factors like paper weight,
colour of the paper, size and weight of the type, colour of the type and the paper itself
should be considered. Too little contrast between the text and the background adversely
affects the accessibility of the information. Therefore, background images should in
principle not be placed behind the text since they may interfere with the clarity of the
information making it harder to read.

A column format for the text can help the reader navigate the information. The margin
between the columns should be large enough to adequately separate the text. If space is
limited a vertical line to separate the text may be used. Related information should be
kept together so the text flows easily from one column to the next. Consideration should
be given to using a landscape layout which can be helpful to patients. Where a multi-
lingual leaflet is proposed there should be a clear demarcation between the different
languages used; ali the information provided in each language should be assembled.

3. HEADINGS

Headings are important and can help patients navigate the text if used well. Therefore,
bold type face for the heading or a different colour, may help make this information stand
out. The spacing above and below the headings should be consistently applied throughout
the leaflet. Same level headings should appear consistently (numbering, bulleting, colour,
indentation, font and size) to aid the reader.

The use of multiple levels of headings should be considered carefully, as more than two
levels may make it difficult for readers to find their way around the leaflet. However,
where complex information has to be communicated multiple levels of headings may be
needed.

Using lines to separate the different sections within the text can also be helpful as a
navigational tool.

Include all main section headings covered by Article 59(1) of Directive 2001/83/EC within
the leaflet. Sub-headings and associated text within the leaflet should only be included if
these are relevant for the particular medicine. For example if there is no information in
relation to excipients of known effect this section may be omitted from the package leaflet.

4. PRINT COLOUR

Accessibility is not only determined by print size. Characters may be printed in one or
several colours allowing them to be clearly distinguished from the background. A different
type size or colour is one way of making headings or other important information clearly
recognisable.



The relationship between the colours used is as important as the colours themselves. As a
general rule dark text should be printed on a light background. But there may be
occasions when reverse type (light text on a dark background) could be considered to
highlight for instance particular warnings. In such circumstances the quality of the print
will need careful consideration and may require the use of a larger type size or bold text.
Similar colours should not be used for the text and background as legibility is impaired.

5. SYNTAX

Some people may have poor reading skills, and some may have poor health literacy. Aim
to use simple words of few syllables.

Long sentences should not be used. It is better to use a couple of sentences rather than
one longer sentence, especially for new information.

Long paragraphs can confuse readers, particularly where lists of side effects are included.
The use of bullet points for such lists is considered more appropriate. Where possible, no
more than five or six bullet points in a list are recommended.

When setting out the side effects it is particularly important to consider the order in which
they are given so the patients/users may maximise the use of the information. In general,
setting out the side effects by frequency of occurrence, starting with the highest
frequency, is recommended to help communicate the level of risk to individuals.
Frequency terms should be explained in a way patients/users can understand — for example
“very common” (more than 1 in 10 patients). However, where a serious side effect exists
which would require the patient/user to take urgent action this should be afforded greater
prominence and appear at the start of the section. Setting side effects by
organ/system/class is not recommended since patients/users are in general not familiar
with these classifications.

6. STYLE

When writing, an active style should be used, instead of passive. For example:
- 'take 2 tablets' instead of ‘2 tablet should be taken',’
~ 'vou must...." is better than 7t is necessary ...

When telling patients what action to take, reasons should be provided. Instructions should
come first, followed by the reasoning, for example: ‘take care with X if you have asthma —
it may bring on an attack’.

“Your medicine, this medicine, etc.” should be used rather than repeating the name of the
product, as long as the context makes clear what is being referred to.

Abbreviations and acronyms should not usually be used unless these are appropriate.
When first used in the text, the meaning should be spelled out in full. Similarly scientific
symbols (e.g. > or <) are not well understood and should not be used.

Medical terms should be translated into language which patients can understand.
Consistency should be assured in how translations are explained by giving the lay term

9



with a description first and the detailed medical term immediately after. On a case by case
basis the most appropriate term (lay or medical) may then be used thereafter throughout
the package leaflet in order to achieve a readable text. Make sure that the language used
alerts the reader to all the information relevant to him/her, and gives sufficient detail on
how to recognise possible side effects and understand any action which may be necessary.

7. PAPER

The paper weight chosen should be such that the paper is sufficiently thick to reduce
transparency which makes reading difficult, particularly where the text size is small
Gilossy paper reflects light making the information difficult to read, so the use of uncoated
paper should be considered.

Make sure that when the leaflet is folded the creases do not interfere with the readability
of the information.

8. USE OF SYMBOLS AND PICTOGRAMS

The legal provisions within Article 62 of Directive 2001/83/EC permit the use of images,
pictograms and other graphics to aid comprehension of the information, but these exclude
any element of a promotional nature. Symbols and pictograms can be useful provided the
meaning of the symbo] is clear and the size of the graphic makes it easily legible. They
should only be used to aid navigation, clarify or highlight certain aspects of the text and
should not replace the actual text. Evidence may be required to ensure that their meaning
is generally understood and not misleading or confusing. If there is any doubt about the
meaning of a particular pictogram it will be considered inappropriate. Particular care will
be needed when symbols are transferred or used in other language versions of the leaflet
and further user testing of these may be necessary.

9. ADDITIONAL INFORMATION
9.1. Product ranges

There should, in principle, be a separate leaflet for each strength and pharmaceutical form
of a medicinal product. On a case-by-case basis national competent authorities or the
European Commission may however agree to allow the use of combined package leaflets
for different strengths and/or different pharmaceutical forms (e.g. tablets and capsules),
for instance where achieving a recommended dose necessitates a combination of different
strengths, or when the dose varies from day to day depending on the clinical response.’

Simple reference to other strengths and pharmaceutical forms of the same medicine is
always possible if necessary for the therapy. For instance, referring to a different strength,

? Concerning combined package leaflets for different strengths for medicines authorised through the
centralised procedure, applicants may wish to consult guidance provided by the EMEA at
http://www.emea.europa.eu/htms/human/qrd/grdplt/2509002.pdf.
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or referring in the package leaflet of a tablet which is unsuitable for children to the
availability of an oral solution for children.

9.2.  Products administered by a healthcare professional or in a hospital

For a product administered by a healthcare professional, information from the summary of
product characteristics for the healthcare professional (e.g. the instructions for use) could
be included at the end of the patient leaflet e.g. in a tear-off portion, to be removed prior
to giving the leaflet to the patient. Alternatively the complete summary of product
characteristics could be provided in the pack along with the package leaflet.

For a product administered in hospital additional package leaflets (in addition to the one
provided in the pack) may be made available on request to ensure that every patient
receiving the medicine has access to the information.

10. TEMPLATES FOR THE PACKAGE LEAFLET

The templates provided in all EEA languages on the EMEA Website
(http://www.emea.europa.eu/htms/human/qrd/qrdtemplate.htm) reflect the particulars
which must appear on the labelling and package leaflet of medicinal products according to
Directive 2001/83/EC. They will help to ensure that the information appears as intended
by the Directive, and to ensure consistency in the information provided across a number of
different medicines and across Member States.

For the purpose of regulatory submissions to national competent authorities/EMEA, the
text version of the product information is to be presented in the format and lay-out (see
“QRD convention” on the EMEA Website at
http://www.emea.europa.euw/htms/human/qrd/grdplt/qrdconvention.pdf)  using the electronic
product information templates.

When using these templates, reference should be made to relevant Community Guidelines,
QRD Guidance and the “Annotated QRD Template”, which provides detailed guidance on
how to complete each section and which can be found on the EMEA Website
(http://www.emea.europa.ew/htms/human/grd/grdplt/AnnotatedTemplate-H.pdf) and the Heads
of Agencies Website

(http:/f/www.hma.euw/uploads/media/QRD annoctated template CMDh.pdf).

Having used the templates provided, marketing authorisation applicants/holders will still
need to format the resulting text into the relevant full colour mock-ups or specimens of
the package leaflet. Also applicants should remember that using the template does not
guarantee compliance with Article 59(3) of the directive and consultations with target
patient groups will still have to be carried out on the full colour mock-up or specimen of
the package leaflet.
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SECTION B RECOMMENDATIONS FOR THE LABELLING

GENERAL CONSIDERATIONS

Labelling covers both outer packaging and inner packaging. Although inner packaging
may include a lesser set of particulars, many of the principles outlined in relation to outer
packaging will apply equally to the labelling of blister packs or other small package units.

Labelling ensures that the critical information necessary for the safe use of the medicine is
legible, easily accessible and that users of medicines are assisted in assimilating this
information so that confusion and error are minimised.

Those involved in the design of labelling should consider the following sections prior to
submission to the competent authority. The recommendations given in relation to the
package leaflet (section A) may be applicable to labelling and should be borne in mind in
designing and laying out the required information on labels. The particulars appearing on
the label of all medicinal products should be printed in characters of at least 7 points (or of
a size where the lower case "x" is at least 1.4 mm in height), leaving a space between lines
of at least 3 mm.

In particular the information presented on small packs will need careful consideration so
that the text is presented in as large a type size as possible to reduce the likelihood of
medication error.

According to Article 57 of Directive 2001/83/EC, additional labelling requirements may
apply in particular Member States in respect of price, reimbursement conditions, legal
status for supply and identification and authenticity. Applicants should check details of
those requirements in the Notice to Applicants, Volume 2A, chapter 7.

Labelling must contain all elements required by Article 54 of Directive 2001/83/EC or a
lesser set of elements where the provisions of Article 55 of the same Directive apply.
Nevertheless, of the information items listed in Article 54 of Directive 2001/83/EC,
certain items are deemed critical for the safe use of the medicine. These items are:

¢ name of the medicine;
s strength and, where relevant, total content;
+ route of administration.

Where possible these should be brought together using a sufficiently large type size on the
labelling. Having these items together in the same field of view should be considered in
order to aid users.

1. NAME OF THE MEDICINE

Article 54(a) of Directive 2001/83/EC sets out what is required in relation to the name of
the medicinal product. The full name of the medicinal product, with its strength and its
pharmaceutical form, and, if appropriate, whether it is intended for babies, children or
adulits, should appear on the outer packaging and on the immediate packaging to aid
accurate identification of the medicinal product.



Where the medicinal product contains up to three active ingredients, the INN/common
name(s) of these active ingredient(s) should be stated afier the full name on the outer
packaging and the immediate packaging, unless the INN/common name(s) is part of the
name. The INN should be afforded due prominence for safety reasons. Where space is at
premium the shortened term for pharmaceutical form, as stated in the in the list of EDQM
“Standard Terms” may be used on small immediate packaging.

For requirements concerning Braille, see Chapter 2.

2. STRENGTH AND TOTAL CONTENT

In some cases the packaging may need to contain information on both the quantity per
unit volume and on the total quantity per total volume. The total quantity per total
volume can be particularly important for safety reasons for injectable products and other
medicines available in solution or suspension.

Different strengths of the same medicinal product should be expressed in the same
manner: for example 250 mg, 500 mg, 750 mg, 1000 mg and NOT 1 g. Trailing zeros
should not appear (2.5 mg and NOT 2.50 mg). The use of decimal points {or comma)
should be avoided where these can be removed (i.e. 250 mg is acceptable whereas 0.25 g
is not). For safety reasons it is important that micrograms is spelt out in full and not
abbreviated. However, in certain instances where this poses a practical problem which
cannot be solved by using a smaller type size then abbreviated forms may be used, if
justified and if there are no safety concerns.

3. ROUTE OF ADMINISTRATION

This should be as registered in the summary of product characteristics (SPC) only
according to the standard terms. Negative statements should not be used: for example
“Not for intravenous use”. In principle only standard abbreviations may be acceptable
(i.v., L.m, s.c.,). In addition, a list of other, non-standard abbreviations which can be used
in SPC and labelling is  published on the EMEA  website
(http://www.emea.europa.eu/htms/human/qrd/docs/listnonstandard.pdf).  Other  non-
standard routes of administration should be spelled out in full Some routes of
administration will be unfamiliar to patients and may need to be explained within the
package leaflet. This is particularly important when medicinal products are made available
for self-medication.

4. DESIGN AND LAYOUT

Applicants and marketing authorisation holders should make best use of the space
available to ensure that the important information is clearly mentioned on prime spaces on
the outer and immediate packaging, presented in a sufficiently large type size. Company
logos and pictograms (if accepted in accordance with Article 62) may be presented, where
space permits, on the outer packaging and on immediate packaging, provided they do not
interfere with the legibility of the mandatory information.

Use of a large type size will be appropriate, although other factors may also be important

in making the information legible. Consideration should be given to the line-spacing and

use of white space to enhance the legibility of the information provided. For some small
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packs it may not be possible to present all the critical information in the same field of
view. The use of any innovative technique in packaging design to aid in the identification
and selection of the medicinal product is encouraged. It is also encouraged where space is
at a premium.

Colours should be chosen to ensure a good contrast between the text and the background
to assure maximum legibility and accessibility of the information. Highly glossy, metallic
or reflective packaging should be avoided, as this affects the legibility of the information.
Different colours in the name of the product are discouraged since they may negatively
impact on the correct identification of the product name. The use of different colours to
distinguish different strengths is strongly recommended.

Similarity in packaging which contributes to medication error can be reduced by the
judicious use of colour on the pack. The number of colours used on packs will need
careful consideration as too many colours could confuse. Where colour is used on the
outer pack it is recommended that it is carried onto primary packaging to aid identification
of the medicine.

Where a multi-lingual outer and/or immediate packaging is proposed there should be a
clear demarcation between different languages where space permits.

All outer packaging must include space for the prescribed dose to be indicated and/or
“blue box™* information as required by Member States (sce section 6)

5. TEMPLATES FOR LABELLING

The templates provided in all EEA languages on the EMEA Website
http://www.emea.eu.int/htms/human/qrd/qrdtemplate.htm reflect the particulars which
must appear on the labelling and package leaflet of medicinal products according to
Directive 2001/83/EC. They will help to ensure that the information appears as intended
by the Directive, and to ensure consistency in the information.

For the purpose of regulatory submissions to national competent authorities’/EMEA, the
text version of the product information is to be presented in the mandatory format and
lay-out (see “QRD convention” on the EMEA Website at
hitp://www.emea.europa.ew/htms/human/qrd/qrdplt/grdconvention.pdf) using the electronic
product information templates.

When using these templates, reference should be made to relevant Community Guidelines,
QRD Guidance and the “Annotated QRD Template”, which provides detailed guidance on
how to complete each section and which can be found on the EMEA Website
(http://www.emea.europa.ew/ntms/human/qrd/qrdplt/Annotated Template-H.pdf) and the Heads
of Agencies Website (hitp:/www.hma.eu/uploads/media/QRD_annotated template CMDh.pdf).

Having used the templates provided, marketing authorisation holders will still need to
format the resulting text into the relevant full colour mock-ups and specimens of the
packaging.

* For centrally authorised products, the “Blue box” is a boxed area included in the labelling, with a blue
border, aimed at containing information specific to each Member State.
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6. OTHER INFORMATION

As foreseen by Article 57 of Directive 2001/83/EC, a Member State may ask for
additional information to appear on the packaging concerning identification and
authenticity of product, the legal category for supply and the price. National rules will
apply in these circumstances and details on the requirements for the “blue box” in mutual
recognition and decentralised procedures are given in the Notice to Applicants, Volume
2A, chapter 7. The “blue box” requirements in the centralised procedure are set out in the
Notice to Applicants Volume 2C, “Guideline on the packaging information of medicinal
products for human use authorised by the Community”.

7. BLISTER PACK PRESENTATIONS

For blister pack presentations it is important that the particulars remain available to the
user up to the point at which the last dose is removed. Often it will not be possible to
apply all the information over each blister pocket, consequently where a random display of
the information is proposed it should frequently appear across the pack. In all cases it will
be acceptable to apply the batch number and expiry date to the end of the blister strip. If
technically possible, applying this information to both ends of each strip should be
considered. Where a unit-dose blister presentation is proposed all the information
required for blister packs must appear on each unit dose presentation.

In addition, blister foils should be printed to ensure maximum legibility of the information
using a sufficiently large font.

Colour for the text and the font style, should be chosen carefully as the legibility of the
text on the foil is already impaired due to the nature of the material. Where possible, non-
reflective material or coloured foils should be considered to enhance the readability of the
information presented and the correct identification of the medicine.

8 SMALL CONTAINERS

Where the labelling particulars set out in article 54 of Directive 2001/83/EC cannot be
applied in full to the labelling of small containers, as a minimum the particulars set out in
Article 55(3) of the directive should be applied. Other information required in Article 54
may be added as appropriate, where space permits. The criteria for small container status
would normally apply to containers of nominal capacity of 10ml or less. However, other
factors may need to be taken into account such as the amount of information which has to
be included and the font size necessary to ensure the legibility of the information.

Innovative pack design is encouraged where space is at a premium (e.g. the use of wrap-
around or concertina labels). Paper labels are recommended to increase the legibility of
the information applied to, for example, ampoules.
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Chapter 2 Specific recommendations for blind and partially-
sighted patients

Directive 2004/27/EC amending Directive 2001/83/EC included changes to the label and
package leaflet requirements.

This guidance interprets the requirements for Braille on the packaging, and the
requirements for the package leaflet to be made available in formats for the blind and
partially-sighted according to Article 56a.

1. LEGAL TEXT
Directive 2001/83/EC as amended by Directive 2004/27/EC, Article 56{a)

“The name of the medicinal product, as referred to in Article 54, point (a) must
also be expressed in Braille format on the packaging. The marketing
authorization holder shall ensure that the package information leaflet is made
available on request from patients’ organisations in formats appropriate for the
blind and partially-sighted.”

Directive 2001/83/EC as amended by Directive 2004/27/EC, Article 54(a)

“The name of the medicinal product, followed by its strength and pharmaceutical

form, and if appropriate, whether it is infended for babies, children or adults;
where the product contains up to three active substances, the international non-
proprietary name (INN) shall be included, or, if one does not exist, the common
name.”

2. IMPLEMENTATION

The provision of Article 56a will apply after the end of the implementation period — 30
Oct 2005 — to all medicinal product approved after this date. It will not apply immediately
to products authorized before 30 October 2005.

Nevertheless companies are encouraged to apply the provision to all medicinal products as
soon as possible. For specific implementation requirements reference is made to the
relevant national legislation and EMEA guidance for Centrally Authorised Products.

3. BRAILLE

Braille is the internationally widespread reading and writing system for blind and partially-
sighted people. The system was founded in 1825 by Louis Braille (1809 —1852), who
lived in France and himself was blind. Braille is not a language, it is just another way to
read and write a language.

Braille consists of arrangements of dots which make up the letters of the alphabet,
numbers and punctuation marks. The basic Braille symbol is called the Braille cell.
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Due to the reason that there are differences in Braille in different countries, the type of
Braille letter (size of Braille cell) has to be standardized. The use of Marburg Medium is
highly recommended.

The uncontracted Braille system should be used. In this system every Braille character
(Braille cell) makes up the letter of the alphabet, punctuation mark, numbers, etc. The
contracted Braille system with letter-combinations should not be used, except in small
volume packaging (up to 10 ml volume) — see paragraph below under “Scope”.

4. Score

“The name of the medicinal product, as referred to in Article 54a” should be interpreted in
a way which allows clear identification for blind people. According to the definition in
Article 1(20) of Directive 2001/83/EC as amended “the name, which may be either an
invented name not liable to confusion with the common name, or a common or scientific
name accompanied by a trade mark or the name of the marketing authorization holder”,
the (invented) name of the medicinal product followed by its strength should be put in
Braille on the packaging of the product.

For medicinal products authorised only in a single strength, it is acceptable that only the
invented name in Braille is put on the packaging.

This interpretation does not prevent companies to express further information
(pharmaceutical form, and if appropriate, whether it is intended for babies, children or
adults, etc) in Braille on bigger volume packages on a voluntary basis. Also the inclusion
of the expiry date in Braille would be welcome, although it is acknowledged that this may
not always be feasible.

For Herbal Medicinal Products the Braille requirement will be restricted to the invented
name of the Medicinal Product only. Where the name consists of the active substance(s),
information could be limited to the plant name (+ plant part in those cases where several
parts are available), plus the type of preparation and the strength in those cases where
several strengths exist.

In case of small volume packages (up to 10 ml) with limited space capacity, alternative
means of providing Braille information may be considered, eg. use of contracted Braille
system or certain defined abbreviations or addition of supplementary “tab” label
Particular consideration should be given to medicinal products likely to be used by a high
visually impaired target population, eg. certain eye drop preparations.

In case of multilingual packaging, the name in Braille has to be printed in all the different
languages concerned. Companies are encouraged to use the same invented name for the
same medicinal product.

There is no need to put the name in Braille on the packaging of products which are only
intended for administration by health care professionals, for example it is not required to
put the name in Braille for vaccines.
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5. PACKAGING

The name in Braille does not have to be printed on the immediate packaging - such as
blisters, ampoules and bottles it only has to appear on the outer/secondary packaging,
which is normally a carton. In case where there is no secondary packaging, e.g. large
volume bottles (500 ml, 1000 ml, etc.), it is possible to fix an adhesive Braille label around
the bottle during the manufacturing process.

On a voluntary basis companies can put the name in Braille on all packaging components.

Affixing an adhesive Braille label at the point of sale/dispensing of the medicinal product
on request is not recommended, due to the risk of affixing the wrong Braille label and
confusion.

Concerning the location of the Braille on the outer packaging there is no need to put the
Braille dots on an empty space of the packaging, but the underlying printed text has to be
easily legible.

Where Braille is present on the (outer) packaging of a medicinal product, parallel
importer/parallel distributor should ensure that the same Braille text is provided in the
language(s) of the member state of destination and that the original Braille text will not
cause confusion.

6. PACKAGE INFORMATION LEAFLET FOR BLIND AND PARTIALLY-SIGHTED

On request from patients' organisations the package leaflet should be provided for
partially-sighted people in a suitable print, taking into consideration all aspects
determining the readability (eg. fontsize: Sans serif typefaces, 16 - 20 point, contrast:
black letters on white paper, word spacing, text alighment, line spacing, layout, paper
quality). For blind people the text has to be provided in an appropriate format, it is
recommended to provide the text in a format perceptible by hearing (CD-ROM,
audiocassette, etc.). In certain cases the appropriate format may be the package leaflet
available in Braille.

Choice of the appropriate medium should be made by the marketing authorisation holder
in consultation with representatives of organizations for the blind and partially sighted. It
is the responsibility of the marketing authorization holder to provide the package leaflet
on request from patients’ organizations in an appropriate format and to ensure that the
current version is supplied.

These requirements concerning the package leaflet for blind and partially-sighted persons
also fully apply to parallel importers/distributors.
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Chapter 3 Guidance concerning consultations with target
patient groups for the package leaflet

1. INTRODUCTION

According to Articles 59(3) and 61(1) of Directive 2001/83/EC as amended by Directive
2004/27/EC new requirements apply to the package leaflet. Article 59(3) as amended
requires that consultation with target patient groups (‘user consultation’) be carried out to
demonstrate the readability and usefulness of the package leaflet to patients.

Article 59(3) reads:

“The package leafler shall reflect the resulls of consultations with targef patient
groups to ensure that it is legible, clear and easy to use.”

Article 61(1) states that:

“The results of assessments carried out in cooperation with target patient groups
shall also be provided to the competent authority."

Article 63(2) states that:

“The package leaflet must be written and designed to be clear and
understandable, enabling the users to act appropriately, when necessary with the
help of health professionals.”

In addition Article 28(2) and (3) of Directive 2001/83/EC requires that products
authorised through the mutual recognition and decentralised procedures will result in a
harmonised package leaflet between Member States.

2. Scorr

For all marketing authorisations granted after 30 October 2005, all the requirements set
out in Directive 2001/83/EC as amended apply. Therefore all package leaflets included in
Community or national marketing authorisations have to be checked accordingly and the
information about the patient consultation must be included in the application dossier.

For changes to existing marketing authorisations, the need for user consultation covers in
principle situations where significant changes are made to the package leaflet, either
through a variation or a procedure according to Article 61(3) of Directive 2001/83/EC.

3. FORMS OF PATIENT CONSULTATION

Articles 59(3) and 61(1) of Directive 2001/83 require that the package leaflet reflects the
results of consultations with target patient groups to ensure that it is legible, clear and
easy to use and that these results of assessments carried out in cooperation with target
patient groups are also provided to the competent authority.
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They do not define the precise method to be used. As a consequence, these provisions
permit user testing as well as other appropriate forms of consultation.

31 User testing

One of the possible ways of complying with Article 59(3) is by performing a ‘user testing’
of the package leaflet.

User testing means to test the readability of a specimen with a group of selected test
subjects. It is a development tool which is flexible and aims to identify whether or not the
information as presented, conveys the correct messages to those who read it. Testing itself
does not improve the quality of the information but it will indicate where there are
problem areas which should be rectified. The user testing should be part of Module 1 of
the application dossier.

Care should be taken that user testing is performed on the basis of the package leaflet as it
is actually supplied with the product. This will require the use of a full mock-up of the
leaflet in the colours and style and on the paper as used for the leaflet in the marketed
pack. In particular, in the case of multilingual package leaflets, colour, style (including
type size) and paper of the language version subject to user testing should be identical to
the package Jeaflet as supplied with the marketed pack.

3.2 Other methods

Other methods than user testing may be acceptable provided that the outcome ensures
that the information is legible, clear and easy to use so that patients can locate important
information within the package leaflet, understand it and enables the user to act
appropriately. Such alternative methodology will have to be justified by the
applicant/marketing authorisation holder and will be considered on a case-by-case basis.

4, DEMONSTRATION OF PATIENT CONSULTATIONS

In general, performing the user testing or another justified consultation method will be
essential prior to granting or varying any marketing authorisation under either the
centralised, mutual recognition, decentralised or national procedures.

Member States and the European Medicines Agency agreed on harmonised Quality
Review of Documents (QRD) templates for the package leaflet to ensure that the
statutory information appears as intended by the Directive 2001/83/EC. Compliance with
the QR templates does not exempt from the obligation to undertake a user test or other
form of user consultation.

4.1 New consultation for a medicinal product
In the following situations a user consultation is always required:
¢ First authorisation of a medicinal product with a new active substance,
o Medicinal products which have undergone a change in legal status,

e Medicinal products with a new presentation,
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o Medicinal products with particular critical safety issues.

4.2 Reference to already approved package leaflets according to Article
59(3) and Article 61(1) of Directive 2001/83/EC

The evidence from tests on similar package leaflets may be used where appropriate.
Examples of when this may be considered acceptable based on a sound justification by the
applicant/marketing authorisation holder are:

* extensions for the same route of administration e.g. intravenous/intramuscular or
oropharyngeal/laryngopharyngeal,

* same safety issues identified,
+ same class of medicinal product.

it may be appropriate for an applicant/marketing authorisation holder to refer fo a
representative sample of package leaflets for medicinal products which comply with the
new legislative requirements. The types of package leaflets should be chosen carefully to
be representative of one or more of the following considerations:

« recently approved package leaflets for a corresponding medicinal product,
« reflect complex issues of risk communication which may need careful handling,
* medical terminology which requires detailed explanation .

However, certain package leaflets may require further user consultation to provide
reassurance that patients will benefit from the information provided. This is e.g. the case
where user consultation concentrates on one particular aspect of a leaflet which may need
particular patient attention, e.g. expression of risk of side effects or complex instructions
how to administer the medicinal product.

Member States, in the framework of the CMD(h), have issued additional guidance in the
CMD(hYQRD document “Consultation with Target Patient Groups — meeting the
requirements of Article 59(3) without the need for a full test — Recommendations for
Bridging”.

5. TESTING OF MULTIPLE LANGUAGE VERSIONS

The package leaflet should be legible, clear and easy to read in all EEA languages. As a
matter of principle it is normally sufficient to undertake patient consultation in one EEA
language. Results of such consultation should be presented in English for the centralised,
decentralised and mutual recognition procedure, or in the national language for national
procedures to permit the assessment of the test to be undertaken by competent authority
responsible for granting the marketing authorisation.

In the centralised, decentralised and mutual recognition procedure, only the English
language version of the package leaflet will be agreed during the scientific assessment.
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The quality of translation should be the focus of a thorough review by the
applicant/marketing authorisation holder once the original package leaflet has been
properly tested and modified.

During the drafting of the original package leaflet every effort should be made to ensure
that the package leaflet can be translated from the original to the various national
languages in a clear and understandable way. It is important that the outcome of the user
consultation is then correctly translated into the other languages. Strict literal translations
from the original language may lead to package leaflets which contain unnatural phrases
resulting in a package leaflet which is difficult for patients to understand. Therefore,
different language versions of the same package leaflet should be ‘faithful’ translations
allowing for regional translation flexibility, whilst maintaining the same core meaning.

Following the grant of the marketing authorisation, the responsibility for the production of
faithful translations will rest with the marketing authorisation holder in consultation with
the Member States/European Medicines Agency.

If user consultation has been performed on a package leaflet in the old QRD template,
there is no need to be retested when updating according to the new QRD template.
6. PRESENTATION OF RESULTS

The presentation of results should be summarised® explaining how the consultation was
executed and how the resulting package leafiet accommodated any need for change. The
summary should be in Module 1.3.4 of the application and should have the following
structure:

1. Product description
2. Consultation or test details, such as:
- Method used
- Explanation on the choice of population consulted
* Language(s) tested
3. Questionnaire (including instructions and observation forms)
4. Original and revised package leaflets

5. Summary and discussion of results (subjects’ answers, problems identified and
revisions made to relevant package leaflet section)

6. Conclusion

All other details should be available on demand.

* Practical experience with presentation of results of consultations with target patient groups has shown
that occasionally the data presented is not sufficiently detailed. Comprehensive data needs to be
provided,
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7. APPROVAL BY THE COMPET“ENT AUTHORITY

In approving package leaflets the competent authorities will look for evidence that people
who are likely to rely on the package leaflet can understand it and act appropriately. Any
consultation submitted in support of a package leaflet will need to cover the following:

» Data gathered from users under defined conditions

» The people who are likely to rely on the package leaflet for a particular medicine
will depend upon a number of factors and may include carers (e.g. parents,
partners, friends, as well as nursing assistants) rather than patients if the medicine
is generally intended for administration by someone other than the patient.

* In order to ensure that those involved can understand and apply the information,
the evidence presented must demonstrate that they can pick out the relevant
information, interpret this and describe the action they would take as a result.

» The key information will need to be defined prior to the consultation by the
marketing authorisation holder and is fikely to include significant side effects,
warnings, what the medicine is for and how to take/use the product.
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ANNEX - ILLUSTRATION - ONE WAY OF UNDERTAKING A TEST OF A PACKAGE LEAFLET

This information is included for illustrative purposes only and is an example of a method
that could be used for consultation with target patient groups.

The method described covers one-to-one, face-to-face, structured sets of interviews,
involving at least 20 participants reflecting the population for whom the medicine is
intended. As indicated above, other performance-based methods are equally valid, and
competent authorities will judge applications on a case by case basis.

1. PERFORMING THE TEST

Testing of package leaflets may be done by the Marketing Authorisation holder or by a
company contracted to carry out such testing on its behalf. It should be carried out by an
experienced interviewer with good interview, observational and listening skills.

Ideally the person writing the package leaflet should help draw out the questionnaire and
occasionally accompany the interviewer during testing, to enable direct transfer of
learning. In addition, it may be useful to involve patient associations or ‘expert patients’ in
the design of the test.

A full colour mock-up or specimen of the package leaflet intended for the market place
must be used for testing.

2, RECRUITING PARTICIPANTS

Ensure a range of different types of people who are able to imagine needing to use the
medicine. People selected should be representative of the population to be treated. For
most medicines this criteria will be sufficient since the leaflet information will need to be
accessible to all newly diagnosed patients. However, for some medicines you will need to
involve carers,

Be sure to exclude people who are directly involved with medicines such as doctors,
nurses and pharmacists.

Remember that information which can be used by the least able will be beneficial for all
users. Try and include:

e particular age groups such as young people and older people — especially if the
medicine is particularly relevant to their age group;

» new users or people who do not normally use medicines, particularly for information
provided with new medicines likely to be used by a wide range of people (e.g.
analgesics or antihistamines);

» people who do not use written documents in their working life;

s people who find written information difficult.
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Recruit participants from wherever is most relevant and practical. For example you could
use: older people’s meeting points, self-help groups, patient support groups, community
centres, parent and toddler groups.

3. SUGGESTED TESTING PROCEDURE

Only small numbers of participants are needed. The aim is to meet the success criteria in a
total of 20 participants (excluding the pilot test). The important thing is not to re-test
participants whom you have already tested. You can achieve this by undertaking:

¢ a pilot of around 3-6 participants is recommended to test that the questions will work
in practice; as you gain experience, you may be able to use just two or three
participants in the pilot test or move straight to the main testing phase;

e during testing review the results and make any necessary amendments to the package
leafiet;

o repeat tests until you have satisfactory data from a group of 10 participants;

» 2 final test of a further 10 to see if the success criteria are also met in this further 10
(i.e. in 20 participants in total on the final proposed package leaflet).

4, PREPARING FOR THE TEST

You are advised to:

e draw up a new protocol for each medicine,

¢ include questions that reflect all the important and difficult issues, and use rigorous
assessment criteria;

o make sure the questions cover finding, understanding and the participants ability to act
appropriately;

* include a set of expected correct answers;
» design the test to last no more than 45 minutes, to avoid tiring participants.

Ensure that the questions reflect any specific issues for safe and effective use and
compliance issues related to the medicine being tested. Testing is most beneficial when the
questions relate to areas where patients’ fears are greatest, such as side effects. Avoiding
serious safety issues with a medicine during user testing of the package leaflet is not
recommended.

The interviewer should:
* reassure the participants that it is the document which is being tested not them;
¢ allow the participant to read the whole of the leaflet if they wish;

e use a written set of questions for reference;
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o ask the questions orally;

» adopt a conversational manner, allowing ample opportunity for interaction with the
participant;

» ask participants, once they have located the required information, not to read it directly
from the leaflet but to put it into their own words where appropriate.

As well as recording the answers to the questions, observe how each participant handles
the leaflet and searches for information, noting, for example, whether people become lost
or confused. This will yield valuable information about how to improve the structure of
the package leaflet.

The questions should:
¢ adequately cover any critical safety issues with the medicine;

e be kept to a minimum; usually 12 -15 will be enough, though more may be required in
special cases, e.g. if there are significant safety issues to be investigated;

e cover a balance of general and specific issues; a general issue might be what to do if a
dose is missed, while a specific issue might relate to a side effect that occurs
particularly with that medicine;

» be phrased differently from the text of the leaflet to avoid participants providing
answers based merely on identifying groups of words;

e appear in a random order (i.e. not in the order the information appears in the leaflet);

e cover the preparation/handling instructions for products with complex administration
devices; the use of dummy containers and active demonstration by participants is
encouraged.

Copies of the protocol(s) including the questions asked, the responses offered, the
interviewer’s written observations and the different versions of the package leaflet tested
must be submitted in module m-1-3-4 of the application dossier to the competent
authority for review. Information on how to present the results is set out in Chapter 3,
section 6.

5. SUCCESS CRITERIA

The purpose of user testing is to achieve a legible, clear and easy to use package leaflet
and as such all suggestions from the user testing should be taken into consideration or
otherwise justified. Questions asked within the test should be drafted carefully in order to
test properly that key messages for safe use specific to the medicine can be understood
and found within the text. Drafting easy or trivial questions simply with an aim of
ensuring success must not occur.

A satisfactory test outcome for the method outlined above is when the information
requested within the package leaflet can be found by 90% of test participants, of whom
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90% can show that they understand it. That means to have 16 out of 20 participants able
to find the information and answer each question correctly and act appropriately.
However, it need not be the same 16 participants in each case. The success criteria will
need to be achieved with each question. Results cannot be aggregated.

If you use a different performance based method, different success criteria may be
appropriate. Competent authorities will consider these on a case-by-case basis.
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