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Table 1. National cancer center recommendations for the early detection of

cancer in average risk asymptomatic people in Korea

Cancer site  Population Test or procedure Frequency
Gastric Men and women, Endoscopy Biennial, starting at age 40
age 40+ or

Upper gastrointestinography

Colorectal Men and women, Fecal occult blood testing(FOBT) Annual, starting at age 50

age 50+ or
Colonoscopy Every 5 or 10 years, starting
or at age 50

Sigmoidoscopy+Double-contrast Sigmoidoscopy every 5 years
barium enema(DCBE) plus DCBE every 5 years,
starting at age 50

Breast Women, age 30+ Breast self-examination(BSE) Begin monthly BSE at age 30

Clinical breast examination(CBE) Begin biennial CBE at age 35

Mammography Begin biennial mammography
at age 40
Cervix Women, age 20+ Pap smear test At age 20 or begins having

vaginal  intercourse, ~women
should be done every year
with pap test.

At or after age 30, women get
screened pap smear test every

2 years
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AT e def FAHA] 5 - 5 = S B2 A GAE sAHoE

AAE YA EWE ¥ (progressive disease model)S 7}G3th q71A, 5= &

2% Hgol @ P /HA 7l E(notation) T The 2ol FelFth o A4
s MgEE f2 Ui, Pi)e ¢ ARA AW due] 24 A
3}

o = & &9 g5, 2 wt)e I(t) = A7t AN el olfEH A &

A

< BHEREH T3 B ol o]FE(5—8,) HolFE (transition probability)
I RS BEHe] deERE JAHE S IAdd F e BH (S, SRS
Aol Es yvedt. ES ) FF4 ZHd Ade &9 A A A (sojourn
time)ol dlgt &YW =34 (probability density function)@ A4 X (exponential

E
distribution)& wW&thil 7} 3l (Zelen?}  Feinleib, 1969), Q(t)=1— F(t)

= /wq(x)de A A A 7ol gk A &3S (survival function)E WSt} o 714
t

F(t)= AAMAZA gk 724 X34 (cumulative distribution function)©] t.
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gk Pit) (i =0,1-.n)E " HAIAWZFAT 4, FhAA 5 dHlA S5, 3

gz Aol ot AFAAA 3] S5 dEHE HEY Je FEoIH,
LT A FAAAL] AAATE A AR BEFFoITY 53] R(t) o
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Table 2. Screening strategies for the early detection of cancer

Gastric cancer Colorectal cancer Breast cancer Cervical cancer
Endoscopy Fecal occult blood testing Colonoscopy Mammography Pap smear test
Screening  Starting Terminal Screening  Starting Terminal Screening  Starting Terminal Screening  Starting Terminal Screening  Starting Terminal
interval age age Description interval age age Description  interval age age Description interval age age Description interval age age Description
(years)  (years)  (years) (years)  (years)  (years) (years)  (years)  (years) (years)  (years)  (years) (years) (years)  (years)
1 35 65 Endo_1_3565 1 45 65 FOBT_1_4565 3 45 65 COL_3_4565 1 35 65 M_1_3565 1 25 65 Pap_1_2565
70 Endo_1_3570 70 FOBT_1_4570 70 COL_3_4570 70 M_1_3570 70 Pap_1_2570
75 Endo_1_3575 75 FOBT_1_4575 75 COL_3_4575 75 M_1_3575 75 Pap_1_2575
40 65 Endo_1_4065 50 65 FOBT_1_5065 50 65 COL_3_5065 40 65 M_1_4065 30 65 Pap_1_3065
70 Endo_1_4070 70 FOBT_1_5070 70 COL_3_5070 70 M_1_4070 70 Pap_1_3070
75 Endo_1_4075 75 FOBT_1_5075 75 COL_3_5075 75 M_1_4075 75 Pap_1_3075
45 65 Endo_1_4565 55 65 FOBT_1_5565 55 65 COL_3_5565 45 65 M_1_4565 35 65 Pap_1_3565
70 Endo_1_4570 70 FOBT_1_5570 70 COL_3_5570 70 M_1_4570 70 Pap_1_3570
75 Endo_1_4575 75 FOBT_1_5575 75 COL_3_5575 75 M_1_4575 75 Pap_1_3575
2 35 65 Endo_2_3565 2 45 65 FOBT_2_4565 5 45 65 COL_5_4565 2 35 65 M_2_3565 2 25 65 Pap_2_2565
70 Endo_2_3570 70 FOBT_2_4570 70 COL_5_4570 70 M_2_3570 70 Pap_2_2570
75 Endo_2 3575 75 FOBT_2_4575 75 COL_5_4575 75 M_2 3575 75 Pap_2_2575
40 65 Endo_2_4065 50 65 FOBT_2_5065 50 65 COL_5_5065 40 65 M_2_4065 30 65 Pap_2_3065
70 Endo_2_4070 70 FOBT_2_5070 70 COL_5_5070 70 M_2_4070 70 Pap_2_3070
75 Endo_2_4075 75 FOBT_2_5075 75 COL_5_5075 75 M_2_4075 75 Pap_2_3075
45 65 Endo_2_4565 55 65 FOBT_2_5565 55 65 COL_5_5565 45 65 M_2_4565 35 65 Pap_2_3565
70 Endo_2 4570 70 FOBT_2_5570 70 COL_5_5570 70 M_2 4570 70 Pap_2_3570
75 Endo_2_4575 75 FOBT_2_5575 75 COL_5_5575 75 M_2_4575 75 Pap_2_3575
3 35 65 Endo_3_3565 10 45 65 COL_10_4565 3 35 65 M_3_3565 3 25 65 Pap_3_2565
70 Endo_3_3570 70 COL_10_4570 70 M_3_3570 70 Pap_3_2570
75 Endo_3_3575 75 COL_10_4575 75 M_3_3575 75 Pap_3_2575
40 65 Endo_3_4065 50 65 COL_10_5065 40 65 M_3_4065 30 65 Pap_3_3065
70 Endo_3_4070 70 COL_10_5070 70 M_3_4070 70 Pap_3_3070
75 Endo_3_4075 75 COL_10_5075 75 M_3_4075 75 Pap_3_3075
45 65 Endo_3_4565 55 65 COL_10_5565 45 65 M_3_4565 35 65 Pap_3_3565
70 Endo_3_4570 70 COL_10_5570 70 M_3_4570 70 Pap_3_3570
75 Endo_3_4575 75 COL_10_5575 75 M_3_4575 75 Pap_3_3575
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Table 3. Parameters and unit costs in the analysis

Parameters

Base case value

References

Gastric cancer
Mean sojourn time(years)
Screening modality: endoscopy
Sensitivity (%)
Specificity (%)
Cost
Screening cost(won)
Confirmative cost(won)
Colorectal cancer
Mean sojourn time(years)
Screening modality: FOBT
Sensitivity (%)
Specificity (%)
Cost
Screening cost(won)
Confirmative cost(won)
Screening modality: colonoscopy
Sensitivity (%)
Specificity (%)
Cost
Screening cost(won)
Confirmative cost(won)
Breast cancer
Mean sojourn time(years)
Screening modality: mammography
Sensitivity (%)
Specificity (%)
Cost
Screening cost(won)
Confirmative cost(won)
Cervical cancer
Mean sojourn time(year)
Screening modality: pap smear test
Sensitivity (%)
Specificity (%)
Cost
Screening cost(won)

Confirmative cost(won)

80
99

38,370
27,080

50
90

2,570
83,220

97
99

56,140
27,080

90
95

20,450
180,520

60
98

5,720
69,280

Tsukuma et al(2000)

Kitahara et al(1999)
Kitahara et al(1999)

NHIC(2007)
NHIC(2007)

Chen et al(1999)

Frazier et al(2000)
Frazier et al(2000)

NHIC(2007)
NHIC(2007)

Park et al(2005)
Park et al(2005)

NHIC(2007)
NHIC(2007)

Day et al(1984)

Day et al(1984)
Woo et al(2007)

NHIC(2007)
NHIC(2007)

Schiffman et al(2007)

Schiffman et al(2007)
Woo et al(2007)

NHIC(2007)
NHIC(2007)

FOBT: fecal occult blood testing; NHIC: National health insurance corporation

_19_
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A 3 3} 1ot (Table 4).

Table 4. Range of parameters in the sensitivity analysis

Parameters Ranges

Gastric cancer

Mean sojourn time(years) 3, 4,5
Sensitivity of endoscopy(%) 70, 80, 90
Specificity of endoscopy(%) 90, 99
Colorectal cancer
Mean sojourn time(years) 2,3 4
Sensitivity of FOBT(%) 40, 50, 60
Specificity of FOBT(%) 80, 90
Sensitivity of colonoscopy(%) 90, 95, 97
Specificity of colonoscopy(%) 90, 99
Breast cancer
Mean sojourn time(years) 3, 4,5
Sensitivity of mammography(%) 70, 80, 90
Specificity of mammography(%) 90, 95
Cervical cancer
Mean sojourn time(years) 4,5, 6
Sensitivity of pap smear test(%) 50, 60, 70
Specificity of pap smear test(%) 90, 98

FOBT: fecal occult blood testing
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Figure 1. Age-specific incidence rate of gastric cancer by gender in Korea, 2002
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o wa] 1903 F AA6E&L 747zt 50%(575/1,151) 2 33%(384/1,151)° = 3}3}A]

el F, AXY 935 47 86%(72.5/84.1) &
76%(63.7/84.1)°l Atk =& F-F4 A A= A FA 3 W& 27l HAs
=d 285 F7HHEL 1d F719 A A= 110,306,0009, 2@ F719] HA

M= 64,612,0008 28l 39 F719 A AAE 49335000902 2 =

W

A F7)e PR 19 Fr9 AR v vEED WA Ao
2 298 B & YA

Table 5. Effectiveness of screening strategies according to screening intervals for

male gastric cancer

Cost-effectiveness

. Schedule -
Strategies sensitivity(%) Detection probability Cost ACE
(x 100,000) (1,000 won) (1,000 won)
Endo_3_4070 63.7 778 384 49,335
Endo_2_4070 72.5 891 575 64,612
Endo_1_4070 84.1 1,043 1,151 110,306

Endo_3_4070 means endoscopy screening every 3 years for age 40 to 70, Endo_2_4070
means endoscopy screening every 2 years for age 40 to 70, and Endo_1_4070 means
endoscopy screening every 1 years for age 40 to 70

" Additional cost per case found = Cost / Detection probability
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197 & A& HA 37t 7 A2 4545 H 6547bA 3 F7
(Endo_3_4565)2] Ax A eko] 269,0008 % 714 HAow, AR 357 A4 @

< 35A1%-E 754174A] 2 F7](Endo_2_3575)2] Az o] 768,000 o2 71

Ae AYS THL 7 354FH 754744 21d F7](Endo_2 3575)9] AR
Aol QA4 10987 1,233W o2 714 gach

AWAI R AALE o] &3 fElvet G S HAAHS et @A
&gy B8 A3 Ay 4542 E 654 7-A 3@ F7](Endo_3_4565), 4545
B 70417kA 3 F7](Endo_3_4570), 45413%€ 75472 3d F7](Endo_3_4575),
4543 7541744 2 F7)(Endo_2_4575) 2 3541%EH 75474A 2 F7)
(Endo_2_3575)9] Hxx o] FfAo g U3 ASZ YeETh 454 % H 654
742 33 F7](Endo_3_4565)9ll A 454 58 704 7+A] 3 d F7](Endo_3_4570)& #
AASE vires A5 T3 ZeHd e Ad #4 3 Hs 2Hsi=d 428

42 ¥E-83 F7HHlE= 29,010,000 0l R e, 4545 E 704 71A] 3

% 7)(Endo_3_4570)oll A 454 %€ 7541744 39 F7](Endo_3_4575)2 HA M
S vrs Afode H&-23% F7HHI7E 11,610,000, 4541 %8 7541 74A] 3\d F
7](Endo_3_4575) Al 4541 5-€] 75472 2@ F7](Endo_2_4575)E HFS niF=
Agole vg-23 F7HE7F 125,147,0009 183l 454 FE 754702 2d F7)
(Endo_2_4575)ll 4] 35A41%-E] 75M17bA] 2d  F7](Endo_2_3575)2 H&FS ubitE
Bgol= Bl &-a3 F7HH7F 543,484,000 o] A
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Table 6. Cost-effectiveness of selected screening strategies for male gastric

cancer
Detection -
Strategies* Se:;}:ievdi?leo probability Costs ACE Incremental C/ E'

y (%) (x100,000) (1,000 won) (1,000 won) (1,000 won)
Endo_3_4565 61.5 449 269 59,773 59,773
Endo_3_4065 63.2 512 346 67,500 E. dominated"
Endo_3_4570 63.2 714 346 48,437 29,010
Endo_3_3565 64.0 565 384 67,996 Dominated
Endo_2_4565 73.4 611 384 62,812 Dominated
Endo_3_4070 63.7 778 384 49,335 E. dominated"
Endo_3_4575 63.8 1,044 384 36,779 11,610
Endo_3_3570 61.3 699 461 65,957 Dominated
Endo_3_4075 61.2 947 461 48,665 Dominated
Endo_2_4065 71.6 584 499 85,415 Dominated
Endo_2_4570 721 817 499 61,057 Dominated
Endo_3_3575 62.8 1,017 537 52,847 Dominated
Endo_2_3565 72.7 647 576 89,054 Dominated
Endo_2_4070 72.5 891 576 64,612 Dominated
Endo_2_4575 72.7 1,197 576 48,093 125,147
Endo_2_3570 71.6 853 691 81,029 Dominated
Endo_2_4075 71.5 1,152 691 59,997 Dominated
Endo_2_3575 72.4 1,233 768 62,281 543,484

" Endo_3 4565 means endoscopy screening every 3 years for age 45 to 65, Endo_3_4065
means endoscopy screening every 3 years for age 40 to 65, and so on

" Additional cost per case found = Cost / Detection probability

" Incremental cost-effectiveness ratio = Incremental cost / Incremental detection probability

¥ Extended dominated
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Figure 2. Expansion path of the most cost-effectiveness screening strategies for
male gastric cancer. Endo_3_4565 means endoscopy screening every 3 years
for age 45 to 65, Endo_3_4570 means endoscopy screening every 3 years for

age 45 to 70, and so on
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Table 7. Effectiveness of screening strategies according to screening intervals for

female gastric cancer

Cost-effectiveness

.= Schedule —
Strategies sensitivity(%) Detection probability Cost ACE
(x 100,000) (1,000 won) (1,000 won)
Endo_3_4070 64.3 304 384 126,306
Endo_2_4070 73.0 348 576 165,561
Endo_1_4070 84.4 406 1,151 283,867

" Endo_3_4070 means endoscopy screening every 3 years for age 40 to 70, Endo_2_4070
means endoscopy screening every 2 years for age 40 to 70, and Endo_1_4070 means
endoscopy screening every 1 years for age 40 to 70

" Additional cost per case found = Cost / Detection probability
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% 7)(Endo_3_4570)oll A 454 %-E] 7541742 39 F7](Endo_3_4575)2 HA M
S vrs Afode H&-23} F7HHI7E 37,990,000, 454158 7541 74A] 3d F
7] (Endo_3_4575)° A1 4541 5-€] 75472 2@ F7](Endo_2_4575)2 HFS bl =
ASole vlE-E23 F7M7E 370,367,000, 1E]al 4541 %E 754742 2 F7)
(Endo_2_4575)4ll 4] 35A41F-E] 75M17bA] 2d F7](Endo_2_3575)2 H&FS ubitE
Bgol= Bl&-a3 S 7 675,528,000 o] A
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Table 8. Cost-effectiveness of selected screening strategies for female gastric

cancer
D ion o
Strategies* Se:;}:ievdi?leo prsf)e;cl:i;)ity Costs ACE Incremental C/ E'

y (%) (x 100,000) (1,000 won) (1,000 won) (1,000 won)
Endo_3_4565 63.1 170 269 158,060 158,060
Endo_3_4065 63.6 195 346 176,959 E. dominated"
Endo_3_4570 64.2 272 346 127,246 75,606
Endo_3_3565 63.9 217 384 177,108 Dominated
Endo_2_4565 73.8 220 384 174,374 Dominated
Endo_3_4070 64.3 304 384 126,306 E. dominated
Endo_3_4575 64.2 373 384 103,052 37,990
Endo_3_3570 61.1 273 461 168,759 Dominated
Endo_3_4075 62.1 354 461 130,255 Dominated
Endo_2_4065 72.3 223 499 223,703 Dominated
Endo_2_4570 72.3 308 499 162,303 Dominated
Endo_3_3575 62.5 373 537 142,598 Dominated
Endo_2_3565 72.8 249 576 231,625 Dominated
Endo_2_4070 73.0 348 576 165,561 Dominated
Endo_2_4575 72.7 424 576 135,679 370,367
Endo_2_3570 71.7 336 691 205,695 Dominated
Endo_2_4075 72.1 424 691 162,994 Dominated
Endo_2_3575 72.3 453 768 169,539 675,528

" Endo_3_4565 means endoscopy screening every 3 years for age 40 to 70, Endo_3_4065
means endoscopy screening every 3 years for age 40 to 65, and so on

" Additional cost per case found = Cost / Detection probability

" Incremental cost-effectiveness ratio = Incremental cost / Incremental detection probability

¥ Extended dominated
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Figure 3. Expansion path of the most cost-effectiveness screening strategies for
female gastric cancer. Endo_3_4565 means endoscopy screening every 3
years for age 45 to 65, Endo_3_4570 means endoscopy screening every 3

years for age 40 to 70, and so on
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Table 9. Effectiveness of screening strategies according to screening intervals

and modalities for male colorectal cancer

Cost-effectiveness

Stratecics. Schedule -
rategies sensitivity (%) Detection probability Cost ACE
(x 100,000) (1,000 won) (1,000 won)
FOBT_2_5070 50.9 251 34 13,582
FOBT_1_5070 67.2 338 60 17,680
COL_10_5070 31.9 167 113 67,558
COL_5_5070 494 258 225 87,043
COL_3_5070 62.0 295 393 133,305

' FOBT_2_5070 means biennial fecal occult blood test for age 50 to 70, COL_10_5070
means colonoscopy screening every 10 years for age 50 to 70, and so on

" Additional cost per case found = Cost / Detection probability

M E-EH A SWelA B oW AR AWEA Gt Fo] we ougE s

AALE ol&3ste] 50478 704744 2'd F7](FOBT_2_5070)9] & Aldst= 7

Lo
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tlo

29,782,000 ol e}, @A WAUWAIE HALE o83 A= HHE AW}

N
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Figure 5. Expansion path of the most cost-effectiveness screening strategies for
male colorectal cancer according to screening modalities. FOBT_2_5070
means biennial fecal occult blood test for age 50 to 70, COL_10_5070 means

colonoscopy screening every 10 years for age 50 to 70, and so on
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Table 10. Cost-effectiveness of selected screening strategies for male colorectal

cancer using fecal occult blood test

D i -
Stratecics. Schedule rsf)e;cl:;)i? Costs ACE Incremental C/ E'

g sensitivity (%) r()><100 000;/ (1,000 won) (1,000 won) (1,000 won)
FOBT_2_5565 53.6 149 21 14,228 14,228
FOBT_2_5065 49.7 154 29 18,791 E. dominated’
FOBT_2_5570 50.4 213 29 13,541 11,953
FOBT_2_4565 514 183 34 18,642 Dominated
FOBT_1_5565 68.6 198 34 17,226 Dominated
FOBT_2_5070 50.9 251 34 13,582 E. dominated’
FOBT_2_5575 51.3 329 34 10,341 4,443
FOBT_2_4570 494 247 42 16,902 Dominated
FOBT_2_5075 49.3 329 42 12,677 Dominated
FOBT_1_5065 67.6 229 47 20,468 Dominated
FOBT_1_5570 67.7 306 47 15,303 Dominated
FOBT_2_4575 50.5 363 47 12,927 38,690
FOBT_1_4565 67.2 246 60 24,317 Dominated
FOBT_1_5070 67.2 338 60 17,680 Dominated
FOBT_1_5575 67.4 440 60 13,561 16,710
FOBT_1_4570 66.9 354 73 20,477 Dominated
FOBT_1_5075 67.0 472 73 15,379 40,794
FOBT_1_4575 66.8 489 85 17,487 77,410

' FOBT_2_5565 means biennial fecal occult blood test (FOBT) for age 55 to 65, FOBT_2_5065

means biennial FOBT for age 50 to 65, and so on

" Additional cost per case found = Cost / Detection probability

+ . .
Incremental cost-effectiveness ratio =

¥ Extended dominated
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Figure 6. Expansion path of the most cost-effectiveness screening strategies for
male colorectal cancer using fecal occult blood test (FOBT). FOBT_2 5565
means biennial FOBT for age 55 to 65, FOBT_2_5570 means biennial FOBT

for age 55 to 70, and so on
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Table 11. Cost-effectiveness of selected screening strategies for male colorectal

cancer using colonoscopy

Strategies* Sc.h.ed.ule p]?s:;cl:;)i?y Costs ACE~ Incremental C/ E'
sensitivity (%) (x100,000) (1,000 won) (1,000 won) (1,000 won)
COL_10_5565 40.6 125 56 45,237 45,237
COL_10_5065 26.6 74 113 151,686 Dominated
COL_10_5570 31.7 125 113 90,257 Dominated
COL_10_4565 35.0 135 113 83,681 E. dominated"
COL_5_5565 53.7 165 113 68,048 E. dominated"
COL_10_5070 31.9 167 113 67,558 E. dominated"
COL_10_5575 35.0 237 113 47,430 50,266
COL_10_4570 28.6 135 169 125,421 Dominated
COL_10_5075 26.4 167 169 101,255 Dominated
COL_5_5065 50.4 181 169 93,458 Dominated
COL_5_5570 51.6 243 169 69,363 E. dominated"
COL_10_4575 32.7 247 169 68,296 577,320
COL_5_4565 49.0 189 225 119,147 Dominated
COL_5_5070 49.4 258 225 87,043 E. dominated"
COL_5_5575 50.3 341 225 65,856 59,322
COL_5_4570 48.6 267 281 105,430 Dominated
COL_5_5075 48.9 357 281 78,792 368,421
COL_5_4575 48.3 365 337 92,410 682,927

" COL_10_5565 means colonoscopy screening every 10 years for age 55 to 65, COL_10_5065

means colonoscopy screening every 10 years for age 50 to 65, and so on

" Additional cost per case found = Cost / Detection probability

+ . .
Incremental cost-effectiveness ratio =

¥ Extended dominated
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Figure 7. Expansion path of the most cost-effectiveness screening strategies for
male colorectal cancer using colonoscopy. COL_10_5565 means colonoscopy
screening every 10 years for age 55 to 65, COL_10_5575 means colonoscopy

screening every 10 years for age 55 to 75, and so on
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Table 12. Effectiveness of screening strategies according to screening intervals

and modalities for female colorectal cancer

Cost-effectiveness

o Schedule ”
Strategies sensitivity(%) Detection probability Cost ACE
(x 100,000) (1,000 won) (1,000 won)

FOBT_2_5070 51.1 141 34 24,078
FOBT_1_5070 67.3 190 60 31,433
COL_10_5070 32.8 96 113 116,875
COL_5_5070 50.1 147 225 152,946
COL_3_5070 62.3 166 393 237,041

" FOBT_2_5070 means biennial fecal occult blood test for age 50 to 70, COL_10_5070
means colonoscopy screening every 10 years for age 50 to 70, and so on

Additional cost per case found = Cost / Detection probability

Sof wlg-aF Z7HE 24,078,0008 0] Q01 29 F7)(FOBT_2_5070)2] 7171 7 2
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Figure 8. Expansion path of the most cost-effectiveness screening strategies for
female colorectal cancer according to screening modalities. FOBT_2_5070
means biennial fecal occult blood test for age 50 to 70, COL_10_5070 means

colonoscopy screening every 10 years for age 50 to 70, and so on
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Table 13. Cost-effectiveness of selected screening strategies for female colorectal

cancer using fecal occult blood test

D i -
Stratecics. Schedule rsf)e;cl:;)i? Costs ACE Incremental C/ E'

g sensitivity (%) r()><100 000;/ (1,000 won) (1,000 won) (1,000 won)
FOBT_2_5565 54.0 81 21 26,268 26,268
FOBT_2_5065 50.1 87 29 33,313 E. dominated’
FOBT_2_5570 50.7 117 29 24,643 21,857
FOBT_1_5565 68.8 106 34 31,976 Dominated
FOBT_2_4565 51.7 107 34 31,946 Dominated
FOBT_2_5070 51.1 141 34 24,078 E. dominated’
FOBT_2_5575 514 178 34 19,135 8,251
FOBT_2_4570 49.7 143 42 29,163 Dominated
FOBT_2_5075 49.5 182 42 22,917 186,047
FOBT_1_5065 67.8 128 47 36,647 Dominated
FOBT_1_5570 67.9 169 47 27,817 Dominated
FOBT_2_4575 50.6 204 47 23,010 23,148
FOBT_1_4565 67.5 143 60 41,910 Dominated
FOBT_1_5070 67.3 190 60 31,433 Dominated
FOBT_1_5575 67.5 238 60 25,125 38,235
FOBT_1_4570 67.1 205 73 35,453 Dominated
FOBT_1_5075 67.1 259 73 27,998 60,465
FOBT_1_4575 67.0 274 85 31,187 81,633

" FOBT_2_5565 means biennial fecal occult blood test (FOBT) for age 55 to 65, FOBT_2_5065

means biennial FOBT for age 50 to 65, and so on

" Additional cost per case found = Cost / Detection probability

+ . .
Incremental cost-effectiveness ratio =

¥ Extended dominated

— 44 -

Incremental cost / Incremental detection probability
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Figure 9. Expansion path of the most cost-effectiveness screening strategies for
female colorectal cancer using fecal occult blood test (FOBT). FOBT_2_5565
means biennial FOBT for age 55 to 65, FOBT_2_5570 means biennial FOBT

for age 55 to 70, and so on
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Table 14. Cost-effectiveness of selected screening strategies for female colorectal

cancer using colonoscopy

Strategies* Sc.h.ed.ule p]?s:;cl:;)i?y Costs ACE~ Incremental C/ E'
sensitivity (%) (x100,000) (1,000 won) (1,000 won) (1,000 won)
COL_10_5565 42.2 70 56 81,167 81,167
COL_10_5065 27.8 44 113 256,965 Dominated
COL_10_5570 32.4 70 113 161,944 Dominated
COL_10_4565 36.3 81 113 139,815 E. dominated"
COL_5_5565 54.9 91 113 124,228 E. dominated"
COL_10_5070 32.8 96 113 116,875 E. dominated"
COL_10_5575 35.1 128 113 87,999 97,602
COL_10_4570 29.7 81 169 209,554 Dominated
COL_10_5075 27.6 96 169 175,172 Dominated
COL_5_5065 51.4 102 169 165,059 Dominated
COL_5_5570 522 135 169 124,587 E. dominated"
COL_10_4575 33.0 139 169 121,448 509,091
COL_5_4565 50.3 112 225 201,642 Dominated
COL_5_5070 50.1 147 225 152,946 E. dominated"
COL_5_5575 50.9 186 225 121,137 119,914
COL_5_4570 49.5 156 281 179,764 Dominated
COL_5_5075 49.4 197 281 142,480 482,759
COL_5_4575 49.0 207 337 163,250 602,151

" COL_10_5565 means colonoscopy screening every 10 years for age 55 to 65, COL_10_5065

means colonoscopy screening every 10 years for age 50 to 65, and so on

" Additional cost per case found = Cost / Detection probability

+ . .
Incremental cost-effectiveness ratio =

¥ Extended dominated

_47_

Incremental cost / Incremental detection probability
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Figure 10. Expansion path of the most cost-effectiveness screening strategies for
female colorectal cancer using colonoscopy. COL_10_5565 means colonoscopy
screening every 10 years for age 55 to 65, COL_10_5575 means colonoscopy

screening every 10 years for age 55 to 75, and so on
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Cost-effectiveness
Cost
(1,000 won)
230
310
611

293
330
373

(* 100,000)
Cost / Detection probability

Detection probability

graphy screening every 3 years for age 40 to 70,

68.8
77.5
87.5

Schedule
sensitivity (%)

means mammography screening every 2 years for age 40 to 70,

mammography screening every 1 years for age 40 to 70
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for female breast cancer
Additional cost per case found
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M_3_4070
M_2_4070
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Table 15. Effectiveness of screening strategies according to screening intervals
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Table 16. Cost-effectiveness of selected screening strategies for female breast

cancer
Strategies* Seic’i}:‘irleo p?g;iﬁ:ﬁ?y Costs ACE~ Incremental C/ E'
y (%) (x 100,000) (1,000 won) (1,000 won) (1,000 won)
M_3_4565 711 226 152 67,215 67,215
M_3_4570 71.0 251 193 76,953 E. dominated"
M_3_4065 68.8 270 193 71,642 94,896
M_2_4565 79.0 260 214 81,999 Dominated
M_3_4575 70.8 269 214 79,289 Dominated
M_3_4070 68.8 293 214 72,875 E. dominated"
M_3_3565 68.1 300 214 71,199 67,290
M_3_4075 68.3 302 254 84,274 E. dominated"
M_3_3570 67.6 311 254 81,730 358,772
M_2_4570 78.5 278 275 99,018 Dominated
M_2 4065 77.5 304 275 90,509 Dominated
M_3_3575 67.7 331 295 89,357 213,021
M_2 4575 78.5 299 316 105,752 Dominated
M_2_4070 77.5 330 316 95,573 Dominated
M_2 3565 76.3 337 316 93,785 329,839
M_2_4075 77.3 344 377 109,661 E. dominated"
M_2 3570 76.1 354 377 106,592 358,772
M_2 3575 76.2 375 418 111,533 194,762

" M_3_4565 means mammography screening every 3 years for age 45 to 65, M_3_4570
means mammography screening every 3 years for age 45 to 70, and so on

" Additional cost per case found = Cost / Detection probability

" Incremental cost-effectiveness ratio = Incremental cost / Incremental detection probability

* Extended dominated
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Figure 12. Expansion path of the most cost-effectiveness screening strategies for
female breast cancer. M_3_4565 means mammography screening every 3
years for age 45 to 65, M_3_4065 means mammography screening every 3

years for age 40 to 65, and so on
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Table 17. Effectiveness of screening strategies according to screening intervals

for female cervical cancer

Cost-effectiveness

Stratesies Schedule —
rategies sensitivity(%) Detection probability Cost ACE
(x 100,000) (1,000 won) (1,000 won)
Pap_3_3070 58.6 160 84 52,247
Pap_2_3070 68.7 193 118 60,974
Pap_1_3070 81.2 231 232 100,373

' Pap_3_3070 means every 3 years pap smear test for age 30 to 70, Pap_2_3070 means
biennially pap smear test for age 30 to 70, and Pap_1_3070 means annually pap
smear test for age 30 to 70

" Additional cost per case found = Cost / Detection probability
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Table 18. Cost-effectiveness of selected screening strategies for female cervical

cancer
D ion .

Strategies* Se:;}:‘irleo prgt)zcl:i;)ity Costs ACE Incremental C/ E'

y (%) (x 100,000) (1,000 won) (1,000 won) (1,000 won)
Pap_3_3565 59.5 133 53 39,689 39,689
Pap_3_3065 58.0 132 70 53,171 Dominated
Pap_3_3570 58.0 149 70 47,124 111,429
Pap_3_2565 58.0 136 81 59,726 Dominated
Pap_3_3070 58.6 160 81 50,948 E. dominated
Pap_3_3575 58.6 175 81 46,472 42,846
Pap_2_3565 68.5 154 87 56,467 Dominated
Pap_3_2570 58.7 167 87 52,301 Dominated
Pap_3_3075 58.8 185 87 47,153 59,583
Pap_3_2575 57.6 179 99 55,129 Dominated
Pap_2_3065 68.2 158 104 65,958 Dominated
Pap_2_3570 67.9 179 104 58,326 Dominated
Pap_2_2565 67.7 163 116 70,904 Dominated
Pap_2_3070 68.7 193 116 59,899 E. dominated"
Pap_2_3575 68.2 208 116 55,586 122,222
Pap_2_2570 67.3 188 133 70,791 Dominated
Pap_2_3075 68.1 212 133 62,681 451,579
Pap_2_2575 67.7 217 144 66,476 224,314

’ Pap_3_3565 means every 3 years pap smear test for age 35 to 65, Pap_3_3065 means
every 3 years pap smear test for age 30 to 65, and so on

" Additional cost per case found = Cost / Detection probability

" Incremental cost-effectiveness ratio = Incremental cost / Incremental detection probability

* Extended dominated
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Figure 14. Expansion path for the most cost-effectiveness screening strategies of
female cervical cancer. Pap_3_3565 means every 3 years pap smear test for
age 35 to 65, Pap_3_3065 means every 3 years pap smear test for age 30 to

65, and so on
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Table 19. Sensitivity analysis of recommended screening strategies for male

gastric cancer

(}l]ve[:i) Sensitivity Specificity Strategies SS(%) (x 1(1)3()200) (1/0&)05\:, on) (1,0(i)c\]::v on)
3 0.70 0.90 Endo_3_4565 489 333 271 81,544
Endo_3_4570 50.8 537 348 64,799
Endo_3_4575 51.6 792 386 48,807
Endo_2_4070 61.5 707 386 54,647
0.99 Endo_3_4565 489 333 269 80,812
Endo_3_4570 50.8 537 346 64,346
Endo_3_4575 51.6 792 384 48,500
Endo_2_4070 61.5 707 384 54,302
0.80 0.90 Endo_3_4565 53.7 370 271 73,403
Endo_3_4570 55.7 595 348 58,533
Endo_3_4575 56.3 875 386 44,151
Endo_2_4070 66.0 768 386 50,307
0.99 Endo_3_4565 53.7 370 269 72,744
Endo_3_4570 55.7 595 346 58,123
Endo_3_4575 56.3 875 384 43,872
Endo_2_4070 66.0 768 384 49,990
0.90 0.90 Endo_3_4565 58.2 404 271 67,087
Endo_3_4570 60.1 649 348 53,668
Endo_3_4575 60.6 953 386 40,529
Endo_2_4070 70.0 823 386 46,940
0.99 Endo_3_4565 58.2 404 269 66,484
Endo_3_4570 60.1 649 346 53,292
Endo_3_4575 60.6 953 384 40,274
Endo_2_4070 70.0 823 384 46,644
4 0.70 0.90 Endo_3_4565 56.7 409 271 66,381
Endo_3_4570 58.5 651 348 53,446
Endo_3_4575 59.2 954 386 40,491
Endo_2_4070 68.3 830 386 46,583
0.99 Endo_3_4565 56.7 409 269 65,784
Endo_3_4570 58.5 651 346 53,071
Endo_3_4575 59.2 954 384 40,236
Endo_2_4070 68.3 830 384 46,289
0.80 0.90 Endo_3_4565 61.5 450 271 60,315
Endo_3_4570 63.2 714 348 48,779
Endo_3_4575 63.8 1,044 386 37,012
Endo_2_4070 72.5 891 386 43,358
0.99 Endo_3_4565 61.5 450 269 59,773
Endo_3_4570 63.2 714 346 48,437
Endo_3_4575 63.8 1,044 384 36,779
Endo_2_4070 72.5 891 384 43,085
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Table 19. (continued)

(}I]\L[i"‘l;) Sensitivity Specificity Strategies’ SS(%) (*1 (1))0?000) (llogé)os‘:, on) (1,0185: ]iv on)
4 0.90 0.90 Endo_3_4565 65.9 488 271 55,582
Endo_3_4570 67.5 771 348 45,159
Endo_3_4575 67.9 1,126 386 34,311
Endo_2_4070 76.1 946 386 40,851
0.99 Endo_3_4565 65.9 488 269 55,083
Endo_3_4570 67.5 771 346 44,842
Endo_3_4575 67.9 1,126 384 34,094
Endo_2_4070 76.1 946 384 40,593
5 0.70 0.90 Endo_3_4565 62.5 477 271 56,852
Endo_3_4570 64.1 751 348 46,319
Endo_3_4575 64.8 1,096 386 35,272
Endo_2_4070 73.1 935 386 41,331
0.99 Endo_3_4565 62.5 477 269 56,341
Endo_3_4570 64.1 751 346 45,994
Endo_3_4575 64.8 1,096 384 35,050
Endo_2_4070 73.1 935 384 41,071
0.80 0.90 Endo_3_4565 67.1 522 271 52,013
Endo_3_4570 68.6 817 348 42,610
Endo_3_4575 69.1 1,189 386 32,501
Endo_2_4070 76.9 997 386 38,777
0.99 Endo_3_4565 67.1 522 269 51,545
Endo_3_4570 68.6 817 346 42,312
Endo_3_4575 69.1 1,189 384 32,296
Endo_2_4070 76.9 997 384 38,532
0.90 0.90 Endo_3_4565 71.2 562 271 48,239
Endo_3_4570 72.6 876 348 39,739
Endo_3_4575 73.0 1,273 386 30,352
Endo_2_4070 80.1 1,050 386 36,794
0.99 Endo_3_4565 71.2 562 269 47,806
Endo_3_4570 72.6 876 346 39,461
Endo_3_4575 73.0 1,273 384 30,160
Endo_2_4070 80.1 1,050 384 36,562

MST: mean sojourn time, SS: schedule sensitivity, DP: detection probability

" Endo_3_4565 means endoscopy screening every 3 years for age 45 to 65, Endo_3_4570 means
endoscopy screening every 3 years for age 45 to 70, Endo_3_4575 means endoscopy screening
every 3 years for age 45 to 75, and Endo_2_4070 means endoscopy screening every 2 years for
age 40 to 70

" ACE(Additional cost per case found) = Cost / Detection probability
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Table 20. Sensitivity analysis of recommended screening strategies for female

gastric cancer

w5

(;/e[:;l;) Sensitivity Specificity Strategies’ SS(%) (Xl(])D()ZOO) (1,0&)05\:/0n) (1/0130C ]ivon)
3 0.70 0.90 Endo_3_4565 50.3 127 271 213,285
Endo_3_4570 51.7 204 348 170,440
Endo_3_4575 51.9 285 386 135,392
Endo_2_4070 62.0 275 386 140,614
0.99 Endo_3_4565 50.3 127 269 211,369
Endo_3_4570 51.7 204 346 169,246
Endo_3_4575 51.9 285 384 134,538
Endo_2_4070 62.0 275 384 139,727
0.80 0.90 Endo_3_4565 55.3 141 271 192,410
Endo_3_4570 56.6 226 348 153,931
Endo_3_4575 56.7 315 386 122,591
Endo_2_4070 66.5 299 386 129,407
0.99 Endo_3_4565 55.3 141 269 190,681
Endo_3_4570 56.6 226 346 152,853
Endo_3_4575 56.7 315 384 121,818
Endo_2_4070 66.5 299 384 128,590
0.90 0.90 Endo_3_4565 59.8 154 271 176,168
Endo_3_4570 61.1 247 348 141,020
Endo_3_4575 61.1 343 386 112,623
Endo_2_4070 70.5 320 386 120,677
0.99 Endo_3_4565 59.8 154 269 174,585
Endo_3_4570 61.1 247 346 140,033
Endo_3_4575 61.1 343 384 111,912
Endo_2_4070 70.5 320 384 119,916
4 0.70 0.90 Endo_3_4565 58.2 155 271 174,918
Endo_3_4570 594 248 348 140,508
Endo_3_4575 59.5 341 386 113,250
Endo_2_4070 68.9 323 386 119,520
0.99 Endo_3_4565 58.2 155 269 173,347
Endo_3_4570 594 248 346 139,524
Endo_3_4575 59.5 341 384 112,535
Endo_2_4070 68.9 323 384 118,766
0.80 0.90 Endo_3_4565 63.1 170 271 159,493
Endo_3_4570 64.2 272 348 128,144
Endo_3_4575 64.2 373 386 103,706
Endo_2_4070 73.0 348 386 111,101
0.99 Endo_3_4565 63.1 170 269 158,060
Endo_3_4570 64.2 272 346 127,246
Endo_3_4575 64.2 373 384 103,052
Endo_2_4070 73.0 348 384 110,400
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Table 20. (continued)

(}I]\L[i"‘l;) Sensitivity Specificity Strategies’ SS(%) (*1 (1))0?000) (llogé)os‘:, on) (1,0185: ]iv on)
4 0.90 0.90 Endo_3_4565 67.5 184 271 147,445
Endo_3_4570 68.5 294 348 118,501
Endo_3_4575 68.4 401 386 96,289
Endo_2_4070 76.6 369 386 104,604
0.99 Endo_3_4565 67.5 184 269 146,120
Endo_3_4570 68.5 294 346 117,671
Endo_3_4575 68.4 401 384 95,682
Endo_2_4070 76.6 369 384 103,944
5 0.70 0.90 Endo_3_4565 64.0 180 271 150,889
Endo_3_4570 65.1 286 348 121,692
Endo_3_4575 65.1 389 386 99,436
Endo_2_4070 73.7 366 386 105,720
0.99 Endo_3_4565 64.0 180 269 149,533
Endo_3_4570 65.1 286 346 120,839
Endo_3_4575 65.1 389 384 98,809
Endo_2_4070 73.7 366 384 105,054
0.80 0.90 Endo_3_4565 68.7 196 271 138,559
Endo_3_4570 69.6 311 348 111,801
Endo_3_4575 69.5 421 386 91,871
Endo_2_4070 77.4 390 386 99,028
0.99 Endo_3_4565 68.7 196 269 137,314
Endo_3_4570 69.6 311 346 111,019
Endo_3_4575 69.5 421 384 91,291
Endo_2_4070 77.4 390 384 98,404
0.90 0.90 Endo_3_4565 72.9 210 271 129,067
Endo_3_4570 73.6 334 348 104,078
Endo_3_4575 73.4 449 386 85,983
Endo_2_4070 80.7 412 386 93,834
0.99 Endo_3_4565 72.9 210 269 127,907
Endo_3_4570 73.6 334 346 103,350
Endo_3_4575 73.4 449 384 85,441
Endo_2_4070 80.7 412 384 93,242

MST: mean sojourn time, SS: schedule sensitivity, DP: detection probability

" Endo_3_4565 means endoscopy screening every 3 years for age 45 to 65, Endo_3_4570 means
endoscopy screening every 3 years for age 45 to 70, Endo_3_4575 means endoscopy screening
every 3 years for age 45 to 75, and Endo_2_4070 means endoscopy screening every 2 years for
age 40 to 70

" ACE(Additional cost per case found) = Cost / Detection probability
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Table 21. Sensitivity analysis of recommended screening strategies for male

colorectal cancer using fecal occult blood test

w5

(;/e[:;l;) Sensitivity Specificity Strategies’ SS(%) (Xl(])D()ZOO) (1,0&)05\:/0n) (1/0130C ]ivon)
2 0.40 0.80 FOBT_2_5565 36.3 90 29 32,808
FOBT_2_5570 33.3 132 37 28,142
FOBT_2_5575 343 206 42 20,516
FOBT_1_5070 50.4 236 68 28,808
0.90 FOBT_2_5565 36.3 90 21 23,551
FOBT_2_5570 33.3 132 29 21,847
FOBT_2_5575 34.3 206 34 16,484
FOBT_1_5070 50.4 236 60 25,285
0.50 0.80 FOBT_2_5565 428 109 29 27,133
FOBT_2_5570 39.7 159 37 23,355
FOBT_2_5575 40.7 248 42 17,060
FOBT_1_5070 574 272 68 25,007
0.90 FOBT_2_5565 428 109 21 19,477
FOBT_2_5570 39.7 159 29 18,131
FOBT_2_5575 40.7 248 34 13,707
FOBT_1_5070 574 272 60 21,949
0.60 0.80 FOBT_2_5565 48.7 126 29 23,371
FOBT_2_5570 45.6 184 37 20,176
FOBT_2_5575 46.5 287 42 14,764
FOBT_1_5070 63.2 303 68 22,472
0.90 FOBT_2_5565 48.7 126 21 16,777
FOBT_2_5570 45.6 184 29 15,663
FOBT_2_5575 46.5 287 34 11,863
FOBT_1_5070 63.2 303 60 19,723
3 0.40 0.80 FOBT_2_5565 46.6 125 29 23,558
FOBT_2_5570 43.4 181 37 20,600
FOBT_2_5575 44 .4 279 42 15,161
FOBT_1_5070 60.6 300 68 22,651
0.90 FOBT_2_5565 46.6 125 21 16,911
FOBT_2_5570 43.4 181 29 15,992
FOBT_2_5575 44 .4 279 34 12,181
FOBT_1_5070 60.6 300 60 19,881
0.50 0.80 FOBT_2_5565 53.6 149 29 19,821
FOBT_2_5570 50.4 213 37 17,442
FOBT_2_5575 51.3 329 42 12,871
FOBT_1_5070 67.2 338 68 20,143
0.90 FOBT_2_5565 53.6 149 21 14,228
FOBT_2_5570 50.4 213 29 13,541
FOBT_2_5575 51.3 329 34 10,341
FOBT_1_5070 67.2 338 60 17,680
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Table 21. (continued)

(}I]\L[i"‘l;) Sensitivity Specificity Strategies’ SS(%) (Xl(l))()%OO) (llogé)os‘:,on) (1,0185: ]ivon)
3 0.60 0.80 FOBT_2_5565 59.6 170 29 17,329
FOBT_2_5570 56.6 243 37 15,336
FOBT_2_5575 57.3 373 42 11,346
FOBT_1_5070 72.3 368 68 18,475
0.90 FOBT_2_5565 59.6 170 21 12,439
FOBT_2_5570 56.6 243 29 11,905
FOBT_2_5575 57.3 373 34 9,116
FOBT_1_5070 72.3 368 60 16,216
4 0.40 0.80 FOBT_2_5565 54.1 158 29 18,726
FOBT_2_5570 50.8 223 37 16,676
FOBT_2_5575 51.8 342 42 12,381
FOBT_1_5070 67.4 353 68 19,281
0.90 FOBT_2_5565 54.1 158 21 13,443
FOBT_2_5570 50.8 223 29 12,946
FOBT_2_5575 51.8 342 34 9,948
FOBT_1_5070 67.4 353 60 16,923
0.50 0.80 FOBT_2_5565 61.0 185 29 15,943
FOBT_2_5570 58.0 260 37 14,326
FOBT_2_5575 58.8 397 42 10,674
FOBT_1_5070 73.3 391 68 17,425
0.90 FOBT_2_5565 61.0 185 21 11,444
FOBT_2_5570 58.0 260 29 11,121
FOBT_2_5575 58.8 397 34 8,576
FOBT_1_5070 73.3 391 60 15,294
0.60 0.80 FOBT_2_5565 66.7 209 29 14,098
FOBT_2_5570 64.0 291 37 12,767
FOBT_2_5575 64.6 444 42 9,537
FOBT_1_5070 77.9 420 68 16,193
0.90 FOBT_2_5565 66.7 209 21 10,120
FOBT_2_5570 64.0 291 29 9,911
FOBT_2_5575 64.6 444 34 7,663
FOBT_1_5070 77.9 420 60 14,213

MST: mean sojourn time, SS: schedule sensitivity, DP: detection probability

" FOBT_2_5565 means biennial fecal occult blood test (FOBT) for age 55 to 65, FOBT_2_ 5570 means
biennial FOBT for age 55 to 70, FOBT_2 5575 means biennial FOBT for age 55 to 75, and
FOBT_1_5070 means annual FOBT for age 50 to 70

" ACE(Additional cost per case found) = Cost / Detection probability
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Table 22. Sensitivity analysis of recommended screening strategies for female

colorectal cancer using fecal occult blood test

(}l]ve[:i) Sensitivity Specificity Strategies SS(%) (Xl(])D()ZOO) (1,0&)05\:/0n) (1,0(§)C\]::von)
2 0.40 0.80 FOBT_2_5565 36.6 49 29 60,439
FOBT_2_5570 33.5 73 37 51,316
FOBT_2_5575 344 112 42 37,875
FOBT_1_5070 50.6 133 68 51,238
0.90 FOBT_2_5565 36.6 49 21 43,385
FOBT_2_5570 33.5 73 29 39,837
FOBT_2_5575 344 112 34 30,431
FOBT_1_5070 50.6 133 60 44,971
0.50 0.80 FOBT_2_5565 43.2 59 29 50,075
FOBT_2_5570 39.9 87 37 42,568
FOBT_2_5575 40.8 134 42 31,506
FOBT_1_5070 57.6 153 68 44,473
0.90 FOBT_2_5565 43.2 59 21 35,946
FOBT_2_5570 39.9 87 29 33,046
FOBT_2_5575 40.8 134 34 25,314
FOBT_1_5070 57.6 153 60 39,034
0.60 0.80 FOBT_2_5565 491 68 29 43,120
FOBT_2_5570 45.8 101 37 36,763
FOBT_2_5575 46.6 155 42 27,266
FOBT_1_5070 63.4 170 68 39,979
0.90 FOBT_2_5565 491 68 21 30,953
FOBT_2_5570 45.8 101 29 28,540
FOBT_2_5575 46.6 155 34 21,907
FOBT_1_5070 63.4 170 60 35,089
3 0.40 0.80 FOBT_2_5565 47.0 68 29 43,501
FOBT_2_5570 43.6 99 37 37,542
FOBT_2_5575 44.5 151 42 28,042
FOBT_1_5070 60.8 169 68 40,287
0.90 FOBT_2_5565 47.0 68 21 31,227
FOBT_2_5570 43.6 99 29 29,144
FOBT_2_5575 44.5 151 34 22,531
FOBT_1_5070 60.8 169 60 35,359
0.50 0.80 FOBT_2_5565 54.0 81 29 36,593
FOBT_2_5570 50.7 117 37 31,744
FOBT_2_5575 51.4 178 42 23,816
FOBT_1_5070 67.3 190 68 35,813
0.90 FOBT_2_5565 54.0 81 21 26,268
FOBT_2_5570 50.7 117 29 24,643
FOBT_2_5575 51.4 178 34 19,135
FOBT_1_5070 67.3 190 60 31,433
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Table 22. (continued)

(}I]\L[i"‘l;) Sensitivity Specificity Strategies’ SS(%) (Xl(l))()%OO) (llogé)os‘:,on) (1,0185: ]ivon)
3 0.60 0.80 FOBT_2_5565 60.0 92 29 32,024
FOBT_2_5570 56.8 133 37 27,910
FOBT_2_5575 57.5 202 42 21,004
FOBT_1_5070 72.5 207 68 32,840
0.90 FOBT_2_5565 60.0 92 21 22,988
FOBT_2_5570 56.8 133 29 21,667
FOBT_2_5575 57.5 202 34 16,876
FOBT_1_5070 72.5 207 60 28,823
4 0.40 0.80 FOBT_2_5565 54.5 85 29 34,577
FOBT_2_5570 51.1 123 37 30,346
FOBT_2_5575 51.9 185 42 22,938
FOBT_1_5070 67.5 198 68 34,296
0.90 FOBT_2_5565 54.5 85 21 24,821
FOBT_2_5570 51.1 123 29 23,558
FOBT_2_5575 51.9 185 34 18,430
FOBT_1_5070 67.5 198 60 30,102
0.50 0.80 FOBT_2_5565 61.5 100 29 29,494
FOBT_2_5570 58.3 143 37 26,053
FOBT_2_5575 58.9 214 42 19,787
FOBT_1_5070 73.5 220 68 30,985
0.90 FOBT_2_5565 61.5 100 21 21,172
FOBT_2_5570 58.3 143 29 20,225
FOBT_2_5575 58.9 214 34 15,898
FOBT_1_5070 73.5 220 60 27,196
0.60 0.80 FOBT_2_5565 67.3 113 29 26,101
FOBT_2_5570 64.3 160 37 23,195
FOBT_2_5575 64.7 239 42 17,695
FOBT_1_5070 78.1 237 68 28,771
0.90 FOBT_2_5565 67.3 113 21 18,736
FOBT_2_5570 64.3 160 29 18,006
FOBT_2_5575 64.7 239 34 14,217
FOBT_1_5070 78.1 237 60 25,252

MST: mean sojourn time, SS: schedule sensitivity, DP: detection probability

" FOBT_2_5565 means biennial fecal occult blood test (FOBT) for age 55 to 65, FOBT_2_ 5570 means
biennial FOBT for age 55 to 70, FOBT_2 5575 means biennial FOBT for age 55 to 75, and
FOBT_1_5070 means annual FOBT for age 50 to 70

" ACE(Additional cost per case found) = Cost / Detection probability
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Table 23. Sensitivity analysis of recommended screening strategies for male

colorectal cancer using colonoscopy

w5

(;/e[:;l;) Sensitivity Specificity Strategies’ SS(%) (x 1(1)3()200) ( 1,0&)05\:/0n) ( 1,013()C]ivon)
2 0.90 0.90 COL_10_5565 27.9 76 59 77,738
COL_10_5575 23.0 146 115 78,975
COL_10_5070 21.3 104 115 110,885
0.99 COL_10_5565 27.9 76 56 74,519
COL_10_5575 23.0 146 113 77,301
COL_10_5070 21.3 104 113 108,535
0.95 0.90 COL_10_5565 29.1 80 59 73,652
COL_10_5575 242 154 115 74,813
COL_10_5070 224 109 115 105,108
0.99 COL_10_5565 29.1 80 56 70,602
COL_10_5575 242 154 113 73,228
COL_10_5070 224 109 113 102,880
0.97 0.90 COL_10_5565 29.6 82 59 72,118
COL_10_5575 24.6 157 115 73,287
COL_10_5070 228 112 115 102,944
0.99 COL_10_5565 29.6 82 56 69,131
COL_10_5575 24.6 157 113 71,734
COL_10_5070 228 112 113 100,762
3 0.90 0.90 COL_10_5565 38.5 116 59 50,819
COL_10_5575 329 220 115 52,172
COL_10_5070 30.0 155 115 74,282
0.99 COL_10_5565 38.5 116 56 48,714
COL_10_5575 329 220 113 51,067
COL_10_5070 30.0 155 113 72,707
0.95 0.90 COL_10_5565 40.0 122 59 48,157
COL_10_5575 34.1 233 115 49,457
COL_10_5070 319 163 115 70,458
0.99 COL_10_5565 40.0 122 56 46,163
COL_10_5575 34.1 233 113 48,409
COL_10_5070 319 163 113 68,965
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Table 23. (continued)

(}I]\L[i"‘l;) Sensitivity Specificity Strategies’ SS(%) (Xl(l))()%OO) (llogé)os‘:,on) (1,0185: ]ivon)
3 0.97 0.90 COL_10_5565 40.6 125 59 47,192
COL_10_5575 35.0 237 115 48,457
COL_10_5070 31.9 167 115 69,020
0.99 COL_10_5565 40.6 125 56 45,237
COL_10_5575 35.0 237 113 47,430
COL_10_5070 31.9 167 113 67,558
4 0.90 0.90 COL_10_5565 46.8 155 59 37,966
COL_10_5575 41.2 292 115 39,433
COL_10_5070 37.3 203 115 56,700
0.99 COL_10_5565 46.8 155 56 36,394
COL_10_5575 41.2 292 113 38,598
COL_10_5070 37.3 203 113 55,498
0.95 0.90 COL_10_5565 48.5 163 59 36,015
COL_10_5575 429 307 115 37,443
COL_10_5070 38.9 214 115 53,808
0.99 COL_10_5565 48.5 163 56 34,523
COL_10_5575 429 307 113 36,650
COL_10_5070 38.9 214 113 52,668
0.97 0.90 COL_10_5565 491 167 59 35,302
COL_10_5575 43.6 313 115 36,702
COL_10_5070 39.5 218 115 52,747
0.99 COL_10_5565 491 167 56 33,840
COL_10_5575 43.6 313 113 35,924
COL_10_5070 39.5 218 113 51,629

MST: mean sojourn time, SS: schedule sensitivity, DP: detection probability

: COL_10_5565 means colonoscopy screening every 10 years for age 55 to 65, COL_10_5575 means
colonoscopy screening every 10 years for age 55 to 75, and COL_10_5070 means colonoscopy
screening every 10 years for age 50 to 70

v ACE(Additional cost per case found) = Cost / Detection probability



Table 24. Sensitivity analysis of recommended screening strategies for female

colorectal cancer using colonoscopy

(;/e[:;l;) Sensitivity Specificity Strategies SS(%) (Xl(])D()ZOO) (1/05)05\:/ on (LO&C\]:ZVOH)
2 0.90 0.90 COL_10_5565 28.9 42 59 139,781
COL_10_5575 23.1 79 115 146,109
COL_10_5070 221 60 115 191,010
0.99 COL_10_5565 28.9 42 56 133,992
COL_10_5575 231 79 113 143,012
COL_10_5070 221 60 113 186,961
0.95 0.90 COL_10_5565 30.2 45 59 132,243
COL_10_5575 242 83 115 138,373
COL_10_5070 23.1 64 115 181,083
0.99 COL_10_5565 30.2 45 56 126,766
COL_10_5575 242 83 113 135,440
COL_10_5070 231 64 113 177,245
0.97 0.90 COL_10_5565 30.7 45 59 129,621
COL_10_5575 24.7 85 115 135,439
COL_10_5070 23.6 65 115 177,177
0.99 COL_10_5565 30.7 45 56 124,253
COL_10_5575 24.7 85 113 132,569
COL_10_5070 23.6 65 113 173,422
3 0.90 0.90 COL_10_5565 40.0 65 59 91,237
COL_10_5575 33.0 119 115 96,791
COL_10_5070 30.9 89 115 128,622
0.99 COL_10_5565 40.0 65 56 87,459
COL_10_5575 33.0 119 113 94,740
COL_10_5070 30.9 89 113 125,896
0.95 0.90 COL_10_5565 41.6 68 59 86,414
COL_10_5575 345 125 115 91,770
COL_10_5070 323 94 115 121,938
0.99 COL_10_5565 41.6 68 56 82,835
COL_10_5575 34.5 125 113 89,825
COL_10_5070 323 94 113 119,354
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Table 24. (continued)

(}I]\L[i"‘l;) Sensitivity Specificity Strategies’ SS(%) (Xl(l))()%OO) (llogé)os‘:,on) (1,0185: ]ivon)
3 0.97 0.90 COL_10_5565 422 70 59 84,673
COL_10_5575 35.1 128 115 89,905
COL_10_5070 32.8 96 115 119,406
0.99 COL_10_5565 422 70 56 81,167
COL_10_5575 35.1 128 113 87,999
COL_10_5070 32.8 96 113 116,875
4 0.90 0.90 COL_10_5565 48.8 86 59 68,111
COL_10_5575 413 157 115 73,287
COL_10_5070 38.1 117 115 98,617
0.99 COL_10_5565 48.8 86 56 65,290
COL_10_5575 413 157 113 71,734
COL_10_5070 38.1 117 113 96,527
0.95 0.90 COL_10_5565 50.5 91 59 64,597
COL_10_5575 43.1 165 115 69,563
COL_10_5070 39.7 123 115 93,562
0.99 COL_10_5565 50.5 91 56 61,922
COL_10_5575 43.1 165 113 68,089
COL_10_5070 39.7 123 113 91,579
0.97 0.90 COL_10_5565 51.2 93 59 63,277
COL_10_5575 43.8 169 115 68,202
COL_10_5070 40.4 125 115 91,697
0.99 COL_10_5565 51.2 93 56 60,657
COL_10_5575 43.8 169 113 66,756
COL_10_5070 40.4 125 113 89,753

MST: mean sojourn time, SS: schedule sensitivity, DP: detection probability

: COL_10_5565 means colonoscopy screening every 10 years for age 55 to 65, COL_10_5575 means
colonoscopy screening every 10 years for age 55 to 75, and COL_10_5070 means colonoscopy
screening every 10 years for age 50 to 70

v ACE(Additional cost per case found) = Cost / Detection probability
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Table 25. Sensitivity analysis of recommended screening strategies for female

breast cancer

w5

(;/e[:;l;) Sensitivity Specificity Strategies’ SS(%) (Xl(])D()ZOO) (1,0&)05\:/0n) (1/0130C ]ivon)
3 0.70 0.90 M_3_4565 53.1 163 161 98,836
M_3_4065 51.7 196 202 103,061
M_3_3565 51.3 220 223 101,390
M_2_4070 62.2 260 325 125,116
0.95 M_3_4565 53.1 163 152 93,302
M_3_4065 51.7 196 193 98,458
M_3_3565 51.3 220 214 97,278
M_2_4070 62.2 260 316 121,639
0.80 0.90 M_3_4565 58.3 180 161 89,706
M_3_4065 56.7 216 202 93,609
M_3_3565 56.1 242 223 92,116
M_2_4070 66.9 280 325 115,918
0.95 M_3_4565 58.3 180 152 84,683
M_3_4065 56.7 216 193 89,428
M_3_3565 56.1 242 214 88,380
M_2_4070 66.9 280 316 112,697
0.90 0.90 M_3_4565 63.1 195 161 82,625
M_3_4065 61.3 234 202 86,258
M_3_3565 60.6 262 223 84,944
M_2_4070 71.2 299 325 108,739
0.95 M_3_4565 63.1 195 152 77,999
M_3_4065 61.3 234 193 82,405
M_3_3565 60.6 262 214 81,498
M_2_4070 71.2 299 316 105,717
4 0.70 0.90 M_3_4565 61.3 194 161 83,180
M_3_4065 59.5 231 202 87,452
M_3_3565 59.0 257 223 86,462
M_2_4070 69.3 294 325 110,514
0.95 M_3_4565 61.3 194 152 78,522
M_3_4065 59.5 231 193 83,547
M_3_3565 59.0 257 214 82,955
M_2_4070 69.3 294 316 107,443
0.80 0.90 M_3_4565 66.5 211 161 76,435
M_3_4065 64.4 251 202 80,423
M_3_3565 63.8 280 223 79,568
M_2_4070 73.7 313 325 103,638
0.95 M_3_4565 66.5 211 152 72,156
M_3_4065 64.4 251 193 76,831
M_3_3565 63.8 280 214 76,341
M_2_4070 73.7 313 316 100,758
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Table 25. (continued)

(}I]\L[i"‘l;) Sensitivity Specificity Strategies’ SS(%) (Xl(l))()%OO) (llogé)os‘:,on) (1,0185: ]ivon)
4 0.90 0.90 M_3_4565 71.1 226 161 71,202
M_3_4065 68.8 270 202 74,991
M_3_3565 68.1 300 223 74,209
M_2_4070 77.5 330 325 98,306
0.95 M_3_4565 711 226 152 67,216
M_3_4065 68.8 270 193 71,642
M_3_3565 68.1 300 214 71,199
M_2_4070 77.5 330 316 95,574
5 0.70 0.90 M_3_4565 67.4 219 161 73,508
M_3_4065 65.3 259 202 77,911
M_3_3565 64.6 288 223 77,409
M_2_4070 74.3 320 325 101,437
0.95 M_3_4565 67.4 219 152 69,392
M_3_4065 65.3 259 193 74,432
M_3_3565 64.6 288 214 74,270
M_2_4070 74.3 320 316 98,618
0.80 0.90 M_3_4565 72.3 236 161 68,190
M_3_4065 70.0 279 202 72,360
M_3_3565 69.2 309 223 71,930
M_2_4070 78.3 338 325 95,982
0.95 M_3_4565 72.3 236 152 64,372
M_3_4065 70.0 279 193 69,129
M_3_3565 69.2 309 214 69,013
M_2_4070 78.3 338 316 93,314
0.90 0.90 M_3_4565 76.6 252 161 64,096
M_3_4065 74.1 297 202 68,071
M_3_3565 73.2 329 223 67,707
M_2_4070 81.7 354 325 91,726
0.95 M_3_4565 76.6 252 152 60,507
M_3_4065 74.1 297 193 65,031
M_3_3565 73.2 329 214 64,961
M_2_4070 81.7 354 316 89,177

MST: mean sojourn time, SS: schedule sensitivity, DP: detection probability

" M_3_4565 means mammography screening every 3 years for age 45 to 65, M_3_4065 means
mammography screening every 3 years for age 40 to 65, M_3_3565 means mammography
screening every 3 years for age 35 to 65, and M_2_4070 means mammography screening every
2 years for age 40 to 70

" ACE(Additional cost per case found) = Cost / Detection probability
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Table 26. Sensitivity analysis of recommended screening strategies for female

cervical cancer

w5

(;/e[:;l;) Sensitivity Specificity Strategies’ SS(%) (x 1(1)3()200) ( 1,0&)05\:/0n) ( 1,013()C]ivon)
4 0.50 0.90 Pap_3_3565 47.8 103 58 56,762
Pap_3_3570 46.3 115 76 65,883
Pap_3_3575 46.8 136 87 63,929
Pap_3_3075 471 144 93 64,439
Pap_2_3070 57.6 156 121 77,824
0.98 Pap_3_3565 47.8 103 53 51,376
Pap_3_3570 46.3 115 70 61,051
Pap_3_3575 46.8 136 81 59,857
Pap_3_3075 471 144 87 60,588
Pap_2_3070 57.6 156 116 74,269
0.60 0.90 Pap_3_3565 53.8 117 58 49,879
Pap_3_3570 52.2 131 76 57,907
Pap_3_3575 52.8 155 87 56,243
Pap_3_3075 53.0 164 93 56,714
Pap_2_3070 63.4 173 121 69,970
0.98 Pap_3_3565 53.8 117 53 45,146
Pap_3_3570 52.2 131 70 53,659
Pap_3_3575 52.8 155 81 52,660
Pap_3_3075 53.0 164 87 53,325
Pap_2_3070 63.4 173 116 66,774
0.70 0.90 Pap_3_3565 59.1 130 58 44,964
Pap_3_3570 57.6 145 76 52,152
Pap_3_3575 58.2 171 87 50,763
Pap_3_3075 58.3 181 93 51,203
Pap_2_3070 68.3 188 121 64,399
0.98 Pap_3_3565 59.1 130 53 40,697
Pap_3_3570 57.6 145 70 48,327
Pap_3_3575 58.2 171 81 47,530
Pap_3_3075 58.3 181 87 48,142
Pap_2_3070 68.3 188 116 61,457
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Table 26. (continued)

(}I]\L[i"‘l;) Sensitivity Specificity Strategies’ SS(%) (Xl(l))()%OO) (llogé)os‘:,on) (1,0185: ]ivon)
5 0.50 0.90 Pap_3_3565 53.6 118 58 49,331
Pap_3_3570 51.9 132 76 57,248
Pap_3_3575 52.6 156 87 55,774
Pap_3_3075 52.8 165 93 56,301
Pap_2_3070 63.1 176 121 69,015
0.98 Pap_3_3565 53.6 118 53 44,650
Pap_3_3570 51.9 132 70 53,050
Pap_3_3575 52.6 156 81 52,222
Pap_3_3075 52.8 165 87 52,936
Pap_2_3070 63.1 176 116 65,862
0.60 0.90 Pap_3_3565 59.5 133 58 43,850
Pap_3_3570 58.0 149 76 50,853
Pap_3_3575 58.6 175 87 49,634
Pap_3_3075 58.8 185 93 50,150
Pap_2_3070 68.7 193 121 62,767
0.98 Pap_3_3565 59.5 133 53 39,689
Pap_3_3570 58.0 149 70 47,124
Pap_3_3575 58.6 175 81 46,472
Pap_3_3075 58.8 185 87 47,153
Pap_2_3070 68.7 193 116 59,899
0.70 0.90 Pap_3_3565 64.7 146 58 39,951
Pap_3_3570 63.3 163 76 46,247
Pap_3_3575 63.9 192 87 45,270
Pap_3_3075 63.9 203 93 45,769
Pap_2_3070 73.3 208 121 58,275
0.98 Pap_3_3565 64.7 146 53 36,160
Pap_3_3570 63.3 163 70 42,855
Pap_3_3575 63.9 192 81 42,386
Pap_3_3075 63.9 203 87 43,033
Pap_2_3070 73.3 208 116 55,613
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Table 26. (continued)

(}I]\L[i"‘l;) Sensitivity Specificity Strategies’ SS(%) (Xl(l))()%OO) (llogé)os‘:,on) (1,0185: ]ivon)
6 0.50 0.90 Pap_3_3565 58.2 132 58 44,215
Pap_3_3570 56.6 147 76 51,302
Pap_3_3575 57.3 173 87 50,178
Pap_3_3075 57.5 183 93 50,782
Pap_2_3070 67.4 193 121 62,832
0.98 Pap_3_3565 58.2 132 53 40,019
Pap_3_3570 56.6 147 70 47,539
Pap_3_3575 57.3 173 81 46,981
Pap_3_3075 57.5 183 87 47,747
Pap_2_3070 67.4 193 116 59,961
0.60 0.90 Pap_3_3565 64.0 147 58 39,706
Pap_3_3570 62.6 164 76 45,966
Pap_3_3575 63.2 193 87 45,105
Pap_3_3075 63.3 203 93 45,679
Pap_2_3070 72.6 211 121 57,611
0.98 Pap_3_3565 64.0 147 53 35,939
Pap_3_3570 62.6 164 70 42,595
Pap_3_3575 63.2 193 81 42,232
Pap_3_3075 63.3 203 87 42,949
Pap_2_3070 72.6 211 116 54,979
0.70 0.90 Pap_3_3565 69.0 160 58 36,482
Pap_3_3570 67.6 179 76 42,146
Pap_3_3575 68.2 210 87 41,472
Pap_3_3075 68.2 221 93 42,034
Pap_2_3070 76.9 225 121 53,876
0.98 Pap_3_3565 69.0 160 53 33,020
Pap_3_3570 67.6 179 70 39,055
Pap_3_3575 68.2 210 81 38,830
Pap_3_3075 68.2 221 87 39,522
Pap_2_3070 76.9 225 116 51,415

MST: mean sojourn time, SS: schedule sensitivity, DP: detection probability

’ Pap_3_3565 means every 3 years pap smear test for age 35 to 65, Pap_3_3570 means every 3
years pap smear test for age 35 to 70, Pap_3_3575 means every 3 years pap smear test for age
35 to 75, Pap_3_3075 means every 3 years pap smear test for age 30 to 75, and Pap_2_3070
means every 2 years pap smear test for age 30 to 70

*

" ACE(Additional cost per case found) = Cost / Detection probability
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ABSTRACT

Development of Cancer Screening Strategies in Korea

: Based on Stochastic Process

Jeong, Seong Hwa
Dept. of Public Health
The Graduate School
Yonsei University

(Directed by Professor Chung Mo Nam, Ph.D.)

The purpose of this study was to investigate the most cost-effectiveness
screening strategies for gastric cancer, colorectal cancer, breast cancer and

cervical cancer in Korea.

We calculated the age-specific cancer incidence rate from Korea Central
Cancer Registry(2003), and then estimated the schedule sensitivity, detection
probability, and screening and confirmative costs of each screening strategy
based on the stochastic process(Lee and Zelen, 1998). The efficiency of the
screening strategy was evaluated by incremental cost-effectiveness analysis and

sensitivity analysis.

The most effective strategy for gastric cancer was endoscopy every 3 years
between the age of 45 and 75 years. In the screening for colorectal cancer, the
most effective strategies was biennial fecal occult blood testing from age 55 to
75 years, and colonoscopy every 10 years was also cost-effectives strategy

among ages 55 to 65 years. Mammography screening every 3 years from age
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35 to 65 years was the most cost-effectiveness strategy for female breast cancer
screening. The most effective strategies was every 3 years pap smear test

between the age of 35 and 65 years in the cervical cancer screening.

The findings of this study will be helpful to evaluate efficiency of cancer
screening strategies, and to provide the theoretical background of development

and assessment of early detection of cancer in Korea.

Key words : Gastric cancer, Colorectal cancer, Breast cancer, Cervical cancer,
Cancer screening, Cost-effectiveness analysis, Sensitivity analysis,

Stochastic process
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