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Defining sensitivity and specificity for quality control of organized
cancer screening using Prefectural Cancer Registry data in Japan

Masashi Marsuzaka®™?*, Kumiko Saika®™#*5*, Rina Tanaka®¥, Tomohiro Marsupa®* and Hiroshi Sarro®®

Key words : cancer screening, quality control, cancer registry, sensitivity, false negative

Objective  To decrease cancer mortality by iimplementing cancer screening programs, rigorous quality control

Method

Results

measures that utilize standardized indicators are imperative. In Japan, although each municipality per-
forming cancer screening programs implements quality control for their programs using the checklist
authorized by the Ministry of Health, Labour and Welfare, compliance with all the items listed s not pos-
sible because calculating sensitivity and specificity using cancer registry data is difficult under these cir-
cumstances. This report elucidates the methodology for calculating indicators, including sensitivity and
specificity, by delineating the parameters of false-negative cases within population-based cancer screening
programs in Japan. Furthermore, the inherent challenges associated with ensuring the quality control of
cancer screening procedures are expounded upon in this report.

Data from the Prefectural Cancer Registry of Japan and cancer screening records compiled by munici-
palities were used to differentiate true-positive, true-negative, false-positive, and false-negative cases based
on the combination of screening test outcomes and subsequent cancer incidence.

A false-negative case was delined as an examinee who received a cancer diagnosis within one year after
undergoing the screening test, notwithstanding the negative judgment of the cancer screening decision.
The duration for judgment of true-positive, true-negative, and false-negative cases was also extended to
one year, Cancer identification after cancer screening was ascertained using data from the Prefectural
Cancer Registry, ensuring uniform categorization of the four cases, Subsequently, sensitivity and specific-

ity values were calculated for municipalities conducting cancer screening programs,

Conclusion Sensitivity and specificity are indispensable metrics for the inherent quality control of cancer screen-

ing because these parameters directly assess the efficacy of screening tests. The anticipated increase in the

number of municipalities engaged in comprehensive quality control of cancer screening in_Japan is poised
to enhance the efficiency of cancer control policies. This augmentation will be accomplished through the
meticulous utilization of the sensitivity and specificity values elucidated in the present report. The forth-
coming challenges involve the proliferation of medical institutes reporting their adherence o the checklist
stipulated by the National Cancer Center of Japan and the widespread dissemination of fundamental

knowledge pertaining (o cancer screening.

* Department of Medical Informatics, Hirosaki University Hospital

2% Clinical Research Support Centre, Hirosaki University Hospital

#* Saku Central Hospital Advanced Care Centre, Nagano Prefectural Federation of Agricultural
Cooperatives for Health and Welfare

¥ Department of Medical Informatics, Hirosaki University Graduate School of Medicine

¥ Division of International Health Policy Research, Institute for Cancer Control, National Cancer

Center,

Japan

% Medical Adviser, Aomori Prefectural Hospital
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SHCFEOREERDE EH (5)
FELE L 2016~2020F A BERER ($47082015.1.1~2020.12.31) #8EB4&

=%

% 2015~2020F D13

#Z

201545 20165 20175 20184 2019% 2020%
A 9,582 9,419 9,209 8,576 8,362 6,586
B 5,126 5,015 4,887 4,922 4,841 3,789
& 1,398 1,360 1.300 1,237 1.214 1182
ErgieE
20154 2016F 20175 20185 20194 20204F
A 600 560 604 526 440 385
B 340 272 268 277 239 215
c 80 T2 85 65 70 67
TR E/MEEE T (%)
2016 20165 2017 2018%F 20195 20205
A 6.3 5.9 6.6 6.1 53 5.8
B 6.6 5.4 55 5.6 49 5.7
C 5.7 5.3 6.5 5.3 5.8 5.7
#EEINHA BERESTEEINLTATONA)
20157 2016F 2017F 20187F 20194 20207
A 33 35 27 28 25 13
B 23 10 18 10 16 10
c 3 7 6 3 b 2
BEBRAMEZRET (%)
2015% | 2016%F | 20175 | 2018%F | 2019%F | 2020%
A 0.34 0.37 0.29 0.33 0.30 0.20
B 0.45 0.20 0.37 0.20 0.33 0.26
Cc 0.21 0.51 0.46 0.24 0.41 0.17
R (%)
20157 2016F 2017F 2018%F 2019 20204
A 69.7 82.9 56.7 82.1 76.0 84.6
B 78.3 80.0 83.3 90.0 93.8 80.0
c 66.7 B7.1 83.3 100.0 80.0 50.0
R (%)
2015% | 2016%F | 20175 | 2018%F | 2019%F | 2020%
A 94.0 94.3 93.6 94.1 95.0 94.3
B 93.7 94.7 94.8 94.5 95.4 94.5
Cc 94.4 95.0 93.8 95.0 94.5 94.4
TR (%)
2015% | 20165 | 20175 | 2018%F | 2019F | 20209
A 303 il 333 17.9 24.0 15.4
B 21.7 20.0 16.7 10.0 6.3 20.0
c 333 429 16.7 0.0 20.0 50.0
B (%)
20155 20165 20174 20184 20199 20204
A 6.0 5.7 6.4 5.9 5.0 5.7
B 6.3 5:3 5 55 4.6 5.5
C b6 5.0 6.2 5.0 5.5 5.6

AN
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TR FEOR

BREEDFE LD (KB
*2015~2020F D2 S EE L% £2015~2020F O A A ZRIEH (£87H2015.1.1~2020.12.31) #EE&

201545 20165 20175 20184 2019% 2020%
A 16,224 15,851 15,543 15,165 15,134 12,273
B 9,102 9,081 9,181 9,189 9,121 8,564
& 1,822 1,795 1.787 1.753 1,670 1,735
ErgieE
20154 2016F 20175 20185 20194 20204F
A 829 856 822 755 750 600
B 476 482 491 451 429 414
c 99 81 86 80 83 106
TR E/MEEE T (%)
2016 20165 2017 2018%F 20195 20205
A 5.1 5.4 5.3 5.0 5.0 4.9
B 5.2 5.3 5.3 4.9 47 4.8
C 54 45 4.8 4.6 50 6.1
#EEINHA BERESTEEINLTATONA)
20157 2016F 2017F 20187F 20194 20207
A 67 59 49 40 52 43
B 30 37 25 29 24 23
c 7 11 5 7 4 6
BEBRAMEZRET (%)
2015% | 2016%F | 20175 | 2018%F | 2019%F | 2020%
A 0.41 0.37 0.32 0.26 0.34 0.35
B 0.33 0.41 0.27 0.32 0.26 0.27
Cc 0.38 0.61 0.28 0.40 0.24 0.35
R (%)
20157 2016F 2017F 2018%F 2019 20204
A 84.0 93.2 89.8 825 82.7 100.0
B 73.3 94.6 76.0 89.7 95.8 95.7
c 100.0 2.7 100.0 8b.7 100.0 100.0
R (%)
2015% | 2016%F | 20175 | 2018%F | 2019%F | 2020%
A 95.3 94.9 95.0 95.2 95.3 95.4
B 95.0 95.1 94.8 95.4 95.5 95.4
Cc 94.9 95.9 95.5 95.8 95.3 94.2
TR (%)
2015% | 20165 | 20175 | 2018%F | 2019F | 20209
A 6.0 6.8 10.2 175 17.3 0.0
B 26.7 5.4 24.0 10.3 4.2 4.3
c 0.0 273 0.0 14.3 0.0 0.0
P 2 (%)
20155 20165 20174 20184 20199 20204
A 4.7 bl 5.0 4.8 4.7 4.6
B h.0 4.9 5 4.6 4.5 4.6
C 5.1 4.1 4.5 4.2 4.7 5.8
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SHEFEOBEEREDF &0 (i)
*2015~2020F DR B HE £58 L 2015~2020F DA BER ($87H2015.1.1~2020.12.31) %EE
* I mEl g HME
#3000 L E Ik ERT (FITETES)

srsnd
RS Es

20154 | 2016 | 20175 | 2018%F | 2019%F | 2020%F

A 21,856 21,783 20,996 20,874 20,281 15:571.
B 7.998 8,388 8.796 8.464 8,382 5,935
C 1,693 1,691 1.699 1,684 1,678 1,657
Bt
20159 | 2016%F | 20179 | 2018%F | 20199 | 2020%F
A 804 709 678 502 565 391
B 171 L7 I 345 233 220
Cc 65 i 70 75 57 63

Rt R/ aasaa (%)

20155 | 20165 | 20175 | 2018%F | 20195 | 20205

A 3T 3.3 3.2 2.4 2.8 2.5
B 2.1 1.9 3.6 4.1 2.8 el
23 3.8 22 4.1 45 34 3:8

#ESNHA (BEBRCERINLTATONA)

2015%F | 20169 | 20174 | 2018%F | 2019F | 2020F

41 48 30 33 44 24
B = = = = 14 10
C 4 1 4 4 3 4

FEEBAMBERER %)

20154 | 20165 | 20175 | 2018%F | 2019%F | 20205

0.19 0.22 0.14 0.16 0.22 0.15
B - - - - 0.17 0.17
c 0.24 0.06 0.24 0.24 0.18 0.00
FREE (%)
2015%F | 2016 | 20179 | 2018F | 2019F | 20204
A 53.3 59.3 56.5 44.0 54.2 61.1
B 62.5 56.3 56.7 64.3 78.6 100.0
C 50.0 100.0 50.0 100.0 66.7| #DIV/0!
R (%)
20156 | 20165 | 20175 | 2018% | 2019% | 2020%
A 95.8 96.6 96.5 97.5 96.7 97.3
B 98.0 98.2 96.5 95.0 97.3 96.5
C 96.3 97.9 96.0 95.8 96.7 96.2

BRI (%)

20155 | 2016%F | 2017 | 2018%F [ 2019F | 2020%F

A 36.7 40.7 435 56.0 45.8 38.9
B 37.5 43.7 33.3 35.7 21.4 0.0
= 50.0 0.0 50.0 0.0 33.3| #DIvV/0!
BiEIT (%)

20154F | 20167 | 20174 | 20184 | 20199 | 20204F
A 4.2 3.4 35 2.5 3.3 27
B 2.0 1.8 35 4.0 Hos 35
[ ST 2.1 4.0 4.2 3.3 3.8
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SHCFEOREERDE EH (5)
FELE L 2016~2020F A BERER ($47082015.1.1~2020.12.31) #8EB4&

=%

% 2015~2020F D13

#Z

201545 20165 20175 20184 2019% 2020%
A 9,582 9,419 9,209 8,576 8,362 6,586
B 5,126 5,015 4,887 4,922 4,841 3,789
& 1,398 1,360 1.300 1,237 1.214 1182
ErgieE
20154 2016F 20175 20185 20194 20204F
A 600 560 604 526 440 385
B 340 272 268 277 239 215
c 80 T2 85 65 70 67
TR E/MEEE T (%)
2016 20165 2017 2018%F 20195 20205
A 6.3 5.9 6.6 6.1 53 5.8
B 6.6 5.4 55 5.6 49 5.7
C 5.7 5.3 6.5 5.3 5.8 5.7
#EEINHA BERESTEEINLTATONA)
20157 2016F 2017F 20187F 20194 20207
A 33 35 27 28 25 13
B 23 10 18 10 16 10
c 3 7 6 3 b 2
BEBRAMEZRET (%)
2015% | 2016%F | 20175 | 2018%F | 2019%F | 2020%
A 0.34 0.37 0.29 0.33 0.30 0.20
B 0.45 0.20 0.37 0.20 0.33 0.26
Cc 0.21 0.51 0.46 0.24 0.41 0.17
R (%)
20157 2016F 2017F 2018%F 2019 20204
A 69.7 82.9 56.7 82.1 76.0 84.6
B 78.3 80.0 83.3 90.0 93.8 80.0
c 66.7 B7.1 83.3 100.0 80.0 50.0
R (%)
2015% | 2016%F | 20175 | 2018%F | 2019%F | 2020%
A 94.0 94.3 93.6 94.1 95.0 94.3
B 93.7 94.7 94.8 94.5 95.4 94.5
Cc 94.4 95.0 93.8 95.0 94.5 94.4
TR (%)
2015% | 20165 | 20175 | 2018%F | 2019F | 20209
A 303 il 333 17.9 24.0 15.4
B 21.7 20.0 16.7 10.0 6.3 20.0
c 333 429 16.7 0.0 20.0 50.0
B (%)
20155 20165 20174 20184 20199 20204
A 6.0 5.7 6.4 5.9 5.0 5.7
B 6.3 5:3 5 55 4.6 5.5
C b6 5.0 6.2 5.0 5.5 5.6

AN
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TR FEOR

BREEDFE LD (KB
*2015~2020F D2 S EE L% £2015~2020F O A A ZRIEH (£87H2015.1.1~2020.12.31) #EE&

201545 20165 20175 20184 2019% 2020%
A 16,224 15,851 15,543 15,165 15,134 12,273
B 9,102 9,081 9,181 9,189 9,121 8,564
& 1,822 1,795 1.787 1.753 1,670 1,735
ErgieE
20154 2016F 20175 20185 20194 20204F
A 829 856 822 755 750 600
B 476 482 491 451 429 414
c 99 81 86 80 83 106
TR E/MEEE T (%)
2016 20165 2017 2018%F 20195 20205
A 5.1 5.4 5.3 5.0 5.0 4.9
B 5.2 5.3 5.3 4.9 47 4.8
C 54 45 4.8 4.6 50 6.1
#EEINHA BERESTEEINLTATONA)
20157 2016F 2017F 20187F 20194 20207
A 67 59 49 40 52 43
B 30 37 25 29 24 23
c 7 11 5 7 4 6
BEBRAMEZRET (%)
2015% | 2016%F | 20175 | 2018%F | 2019%F | 2020%
A 0.41 0.37 0.32 0.26 0.34 0.35
B 0.33 0.41 0.27 0.32 0.26 0.27
Cc 0.38 0.61 0.28 0.40 0.24 0.35
R (%)
20157 2016F 2017F 2018%F 2019 20204
A 84.0 93.2 89.8 825 82.7 100.0
B 73.3 94.6 76.0 89.7 95.8 95.7
c 100.0 2.7 100.0 8b.7 100.0 100.0
R (%)
2015% | 2016%F | 20175 | 2018%F | 2019%F | 2020%
A 95.3 94.9 95.0 95.2 95.3 95.4
B 95.0 95.1 94.8 95.4 95.5 95.4
Cc 94.9 95.9 95.5 95.8 95.3 94.2
TR (%)
2015% | 20165 | 20175 | 2018%F | 2019F | 20209
A 6.0 6.8 10.2 175 17.3 0.0
B 26.7 5.4 24.0 10.3 4.2 4.3
c 0.0 273 0.0 14.3 0.0 0.0
P 2 (%)
20155 20165 20174 20184 20199 20204
A 4.7 bl 5.0 4.8 4.7 4.6
B h.0 4.9 5 4.6 4.5 4.6
C 5.1 4.1 4.5 4.2 4.7 5.8
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SHEFEOBEEREDF &0 (i)
*2015~2020F DR B HE £58 L 2015~2020F DA BER ($87H2015.1.1~2020.12.31) %EE
* I mEl g HME
#3000 L E Ik ERT (FITETES)

srsnd
RS Es

20154 | 2016 | 20175 | 2018%F | 2019%F | 2020%F

A 21,856 21,783 20,996 20,874 20,281 15:571.
B 7.998 8,388 8.796 8.464 8,382 5,935
C 1,693 1,691 1.699 1,684 1,678 1,657
Bt
20159 | 2016%F | 20179 | 2018%F | 20199 | 2020%F
A 804 709 678 502 565 391
B 171 L7 I 345 233 220
Cc 65 i 70 75 57 63

Rt R/ aasaa (%)

20155 | 20165 | 20175 | 2018%F | 20195 | 20205

A 3T 3.3 3.2 2.4 2.8 2.5
B 2.1 1.9 3.6 4.1 2.8 el
23 3.8 22 4.1 45 34 3:8

#ESNHA (BEBRCERINLTATONA)

2015%F | 20169 | 20174 | 2018%F | 2019F | 2020F

41 48 30 33 44 24
B = = = = 14 10
C 4 1 4 4 3 4

FEEBAMBERER %)

20154 | 20165 | 20175 | 2018%F | 2019%F | 20205

0.19 0.22 0.14 0.16 0.22 0.15
B - - - - 0.17 0.17
c 0.24 0.06 0.24 0.24 0.18 0.00
FREE (%)
2015%F | 2016 | 20179 | 2018F | 2019F | 20204
A 53.3 59.3 56.5 44.0 54.2 61.1
B 62.5 56.3 56.7 64.3 78.6 100.0
C 50.0 100.0 50.0 100.0 66.7| #DIV/0!
R (%)
20156 | 20165 | 20175 | 2018% | 2019% | 2020%
A 95.8 96.6 96.5 97.5 96.7 97.3
B 98.0 98.2 96.5 95.0 97.3 96.5
C 96.3 97.9 96.0 95.8 96.7 96.2

BRI (%)

20155 | 2016%F | 2017 | 2018%F [ 2019F | 2020%F

A 36.7 40.7 435 56.0 45.8 38.9
B 37.5 43.7 33.3 35.7 21.4 0.0
= 50.0 0.0 50.0 0.0 33.3| #DIvV/0!
BiEIT (%)

20154F | 20167 | 20174 | 20184 | 20199 | 20204F
A 4.2 3.4 35 2.5 3.3 27
B 2.0 1.8 35 4.0 Hos 35
[ ST 2.1 4.0 4.2 3.3 3.8
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