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This is the first comprehensive evaluation of completeness
of case ascertainment in Swiss cancer registration. There is
currently no method available that is considered to be the
gold standard. Apart from simple measures such as the
proportion of cases where registration was initiated by a
death certificate and the proportion of diagnoses on the
basis of histology or cytology/haematology, we applied two
dedicated approaches: (i) the semiquantitative method of
comparing the mortality to incidence rate ratio with relative
survival (MI-Surv method) and (ii) the Flow method, which
provides a quantitative estimate for the completeness
depending on time since diagnosis. All 10 Swiss cancer
registries in operation since at least 2006 and providing the
required parameters were included. Simple and dedicated
methods showed high completeness across all cancer
registries and for most cancer types tested, with the notable
exception of lymphoid leukaemia. European Journal of

Cancer Prevention 00:000–000 Copyright © 2017
Wolters Kluwer Health, Inc. All rights reserved.

European Journal of Cancer Prevention 2017, 00:000–000

Keywords: cancer registration, case ascertainment, completeness,
flow method, mortality to incidence ratio

aNational Institute for Cancer Epidemiology and Registration, bEpidemiology, Biostatistics
and Prevention Institute, University of Zurich, cCancer Registry Zurich and Zug, University
Hospital Zurich, Zurich, dTicino Cancer Registry, Institute of Pathology, Locarno, eGeneva
Cancer Registry, Institute for Social and Preventive Medicine, Geneva University, Geneva,
fVaud Cancer Registry, University Institute of Social and Preventive Medicine, Lausanne
University Hospital, Lausanne, gFribourg Cancer Registry, Fribourg, hDepartment of
Health and Social Affairs, Aargau, Aarau, iCancer Registry St. Gallen-Appenzell, St.
Gallen, jCancer Registry Grison-Glarus, Chur, kValais Cancer Registry, Health
Observatory Valais, Sion, lNeuchâtel and Jura Cancer Registry, Neuchâtel and mCancer
Registry Basel-Stadt and Basel-Land, Department of Public Health, Basel, Switzerland

Correspondence to Matthias Lorez, PhD, National Institute for Cancer Epidemiology
and Registration, University of Zurich, Hirschengraben 82, CH-8001 Zurich, Switzerland
Tel: + 41 44 634 4645; fax: + 41 44 634 5444; e-mail: ml@nicer.org

Received 15 December 2016 Accepted 5 April 2017

Introduction
Population-based cancer registries (CRs) are an important

source of data for health policies, surveillance and epi-

demiological research. Cancer incidence or survival

measures derived from such data depend on the com-

pleteness of case ascertainment, that is the extent to

which all diagnosed neoplasms in the resident population

are included in the registry database.

Several methods for assessing the completeness of

registration have been devised and evaluated (Bullard

et al., 2000; Silcocks and Robinson, 2007; Schmidtmann,

2008; Parkin and Bray, 2009). Semiquantitative methods

assess completeness indirectly without quantifying the

number of missing cases. These include historic data

methods checking the stability of incidence rates over

time or comparing them with standard values, given that

such standards are available (Curado et al., 2007; Hackl

et al., 2011). The average number of notifications per case

is often reported, which is expected to be correlated with

completeness, whereas an unusually high proportion of

diagnoses on the basis of histology or cytology/haema-

tology (MV%) might indicate over-reliance on pathology

laboratories as sources of information, thus indicating

potential under-registration (Bray and Parkin, 2009).

Another indirect measure of completeness is the pro-

portion of cases where registration was initiated by a

death certificate (DCN%). If CRs rely on death certifi-

cates to a large extent, a number of missed diagnoses are

to be expected because of the well-documented inaccu-

racy and lack of specificity of the certified causes of death

(Mathers et al., 2005). Furthermore, the probability for a

cancer diagnosis to appear on the death certificate

decreases with time after diagnosis (Bullard et al., 2000).
Completeness of cancer registration can also be assessed

by comparing the mortality/incidence ratios (MI ratios)

with reference registries considered to be complete and

to share the same expected ratios (Haberland et al., 2001;
Hofferkamp, 2008). Reference MI ratios are not required

if the MI ratio is compared with relative survival (RS)

estimates from the same CR because both are expres-

sions of the same case fatality rate (MI-Surv method)

(Parkin and Bray, 2009; Vostakolaei et al., 2010).

Quantitative methods aim to directly estimate the num-

ber of missed diagnoses. Traditionally, they comprise

variations of the capture–recapture design, where the

registry database is compared with another collection of

cancer diagnoses, for example data collected for clinical

or epidemiological studies or administrative datasets such

as the national vital statistics. A novel and simpler
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