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Completeness Estimation of the Population-based Cancer Registration
with Capture-Recapture Methods
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Department of Preventive Medicine, Chonnam University Medical School

Objectives : This study aimed to estimate the completeness of  group 60-74 years, a minimum of 88.6% above 75 years). Among the
cancer registration with Capture-recapture method. most common cancer sites, estimates of completeness were highest
Methods : The study was conducted in the population based cancer  for thyroid cancer(97.1%), while lower estimates of completeness were
registry of Kwangju, Korea, for which there are three main sources of  derived for stomach cancer(92.3%}, liver cancer(92.6%).
notification: reports by Korean Central Cancer Registry, reports by Conclusions : Careful application of Capture-recapture method may
pathology data, and the others reports by radiology data, death  provide an alternative to traditional approaches for estimating the
certificates, efc. The defined cases in three sources were matched by  completeness of cancer registration in Kwangju city.
13 digits Residentl Register Number. To derive an estimates, fog-linear Korean J Prev Med 2000;33(1):31-35
models were applicated.
Results : Overall completeness was estimated to be around 93%.  Key Words: Capture-recapture method, Completeness, Cancer
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Yes No
- Source 2 Source 2
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Nest=a+b+c+d+e+f+g+x
Nobs=a+b+c+d+e+f+g
Ni=a+b+c+d
Nz=a+c+e+g
N3=a+b+e+f
d.f” Mode! Estimator(Xest)
3 Independent Nest — Nobs
Nest is the solution of
(Nest—N1)(Nest—N2)(Nest—N3)=Nest*(Nest—Nobs)
2 1-2 interactions (c+d+g)(D)/(at+b+e)
2 1-3 interactions (b+d+H)(g)/(a+c+e)
2 - 2-3 interactions (e+f+g)(d)/(atb+c)
1 1-2, 1-3 interactions gtle
1 1-2, 2-3 interactions gd/c
1 1-3, 2-3 interactions df/b
0 1-2, 1-3, 2-3 interactions (adfg)/(bce)

Figure 1. The data layout and the application of log-linear, three-source model
developed for derivation of an estimate. * d.f., degree of freedom.
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Figure 2. Cancer cases diagnosed and reported to the cancer registry of
Kwangju by sources of notification.

Table 1. Capture-recapture estimates of completeness of the Kwangju cancer
registry by sex

Estimated cases Estimated completeness

Sex Observed cases

(95% Cl1) (95% Cl 1)
Total 2,142 2,307(2,282-2,332) 92.9%(91.9-93.9)
Male 1216 1,299(1,281-1,317) 93.6%(92.4-949)
Female 926 1,014( 995-1,032) 91.3%(89.7-93.0)

195% CI, 95% confidence interval
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Figure 3. Capture-recapture estimates of completeness of the Kwangju cancer
registry by age. The solid line is point estimate. The dashed line is 95%
confidence interval.

Table 2. Capture-recapture estimates of completeness of the Kwangju cancer

registry by cancer site
. Estimated
Site ICD-O Observed Estlma:ted cases completenass

cases (95% Cli 1) (95% CI 1)
Stomach 16 406 440(429-451) 92.3%( 89.9-94.7)
Colon-Rectum 18-20 216 230(222-237) 94.1%( 91.2-97.1)
Liver & IHBD 22 276 298(289-307) 92.6%( 89.8-95.6)
Bronchus & Lung 34 249 265(257-273) 94.0%( 91.3-96.9)
Breast 50 122 127(123-132) 95.9%( 92.6-99.4)
Uterus 53-55 122 130(124-134) 94.6%( 91.0-98.5)
Thyroid 73 100 103(100-106) 97.1%(94.0-100.0)

t95% CI, 95% confidence interval
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Table 3. Comparison of cancer incidence per 100,000 between registries

. Male Female
Registry Year ;
Cruderate ASR* (world) Cruderate ASR * (world)
Kwangju 1997 181.5 272.5 1374 142.5
Seoul 1992-1994 183.0 2894 58.1 174.2
Pusan 1996-1997 1777 2552 1427 1445
Taegu 1997 1516 2224 131.5 131.1
Kangwha 1986-1992 238.9 201.7 146.3 110.7

* ASR, Age standardized rate
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Figure 4. Age-specific cancer incidence rates in Kwangju, 1997.
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