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INTRODUCTION

The utility of a cancer registry is contingent on the
underlying quality of its data and the quality control
procedures it has in place (Bray and Parkin, 2009;
Parkin and Bray, 2009); the primary function of
Cancer Incidence in Five Continents (CI5) is to enable
the comparison of cancer incidence rates across a
multitude of populations worldwide. In the evaluation
of registered cases, three dimensions of quality have
been assessed to ensure that the registry submissions
to this volume meet a sufficiently high standard for
inclusion.

Comparability is the extent to which a registry’s
coding and classification procedures and definitions
adhere to established international standards and
guidelines. The definition of an incident case is
especially important in evaluating comparability.

Completeness is the degree to which all diagnosed
neoplasms within a registry’s catchment population are
included in the registry database. Several methods can
be used to evaluate the level of completeness of the
enumeration of cases within a catchment population.

Validity (or accuracy) is the proportion of cases
recorded as having a given characteristic that truly
do have that attribute. Several indicators of validity
relate to the precision of a registry’s source documents
and the level of expertise in abstracting, coding, and
recoding cases.

The preparation and evaluation of the indices of
data quality for CI5 require careful attention from the
volume editors, to ensure that all accepted datasets
are of sufficiently high quality to merit their inclusion in
the volume. The editorial procedures used to conduct a
transparent and impartial evaluation of each submitted
dataset are outlined in this chapter.

ELEMENTS OF THE EVALUATION

The practical aspects and techniques of evaluating
cancer registry data quality were examined in a two-
part review (Bray and Parkin, 2009; Parkin and Bray,
2009) and were briefly described - with an emphasis
on low- and middle-income settings - in IARC
Technical Publication No. 43: Planning and Developing
Population-Based Cancer Registration in Low- and
Middle-Income Settings (Bray et al., 2014). The CI5
Volume XII Editorial Board sought to comprehensively
assess data quality on the basis of the indicators of
comparability, completeness, and validity reported in
these publications; in keeping with the approach taken
in Volume Xl (Bray et al., 2017), readers can examine

and form their own opinions on the quality of individual
datasets by reviewing the accompanying comparative
tabulations and graphics in the printed book and online.
These tables and figures serve as a guide to evaluating
registries’ adherence to the standard definitions and
recommendations, and the completeness and validity
of their data.

As in previous volumes, the editors carried out
an extensive process of verifying coding, identifying
duplicate registrations, querying unlikely or impossible
combinations of codes, and converting the data to a
standard format before formal editorial consideration.
At the meetings of the CI5 Volume XII Editorial Board,
the editors consulted a series of pre-assembled
registry-specific tables and other documentation:

* a set of editorial tables (see the examples at the
end of this chapter, generated using a hypothetical
2013-2017 dataset for a fictional registration area
called Erewhon);

* tables of site-specific case numbers, age-specific
rates, and summary rates (crude, cumulative, and
age-standardized), as presented in this volume;

* the populations at risk by sex and age, including
the source or method of estimation used (where
applicable), and a comparison with the previous
5-year population data (where available), as
presented in this volume; and

* the completed questionnaires, including responses
related to the definitions used by each registry.

This review process was routinely applied to the
evaluation of most of the 813 datasets submitted, but
the increasing number of registries submitting data
(including 261 registries in China) also warranted
additional comparative overviews of key quality
indicators across registries by region and country.
As in previous volumes, asterisks are used to denote
datasets for which particular consideration is required
in interpreting the numerical results for some or all
of the reviewed cancer sites (see the Notes on the
datasets section later in this chapter).

COMPARABILITY
Determining the extent of the comparability of a
cancer dataset requires consideration of the registry’s
procedures, including the standards and definitions
used in registration. In the preparation of this volume,
the editorial team particularly focused on the following
procedural aspects:

*the system used for classifying and coding

neoplasms;
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* the definition of incidence - what constitutes a
cancer case, the definition of date of incidence,
and the rules for dealing with multiple primaries
(i.e. for distinguishing new cases of primary cancer
from extensions, recurrences, or metastases of
existing cancers); and

* the registration of cancers detected in asymp-
tomatic individuals.

International standards for the classification and
coding of neoplasms

The registries were asked to submit their data coded
according to the third edition of the International
Classification of Diseases for Oncology (ICD-O-3) (Fritz
et al.,, 2000) and to verify (and if necessary, to correct)
their data before submission. Coding from other
systems can be converted to ICD-O-3 using software
such as IARCcrgTools (Ferlay et al., 2005).

ICD-0O-3 provides a standardized system for coding

the following aspects of disease classification:

* topography: the anatomical location (body site) of
the tumour;

* morphology: the microscopic appearance and
cellular origin of the tumour;

* behaviour: the classification of the tumour
as malignant, benign, in situ, or of uncertain
behaviour;

* grade: the extent of differentiation of the tumour;
and

* basis of diagnosis: the method of diagnosis used.

Definition of incidence

The CI5 Volume Xl call for data specifically requested
the submission of data on all primary tumours,
including data (if collected) on basal and squamous
cell skin cancers and non-malignant tumours of the
central nervous system and urinary bladder. The rules
for determining incidence date and multiple primaries
are briefly described below.

Incidence date: Because the period from the
occurrence of the first mutation to the clinical diagnosis
of cancer often spans decades, a standardized
definition of cancer is needed for determining whether
to register a case and establishing the precise date
when the disease became incident. Incidence dates
are commonly defined using a hierarchical set of rules
from one of three available algorithms, published by

IARC (Jensen et al, 1991), the European Network
of Cancer Registries (ENCR) (Pheby et al, 1997),
and the Surveillance, Epidemiology, and End Results
(SEER) Program in the USA (Johnson et al., 2007). The
registries were asked to state whether one of these
algorithms or other, in-house rules were applied.

Multiple primaries: Because an individual may
develop more than one cancer, there must be a clear
distinction between new cases of primary cancer and
cases that are actually extensions or progressions,
recurrences, or metastases of an existing cancer.
There are two sets of rules commonly used by cancer
registries for this purpose. The SEER rules (Johnson et
al., 2007) are used mainly by cancer registries in North
America, whereas the jointly developed IARC/IACR
rules (IARC, 2004) tend to be used throughout the
rest of the world, at least for the purpose of reporting
incidence rates.

The SEER rules result in somewhat higher incidence
rates because they allow for the occurrence of multiple
incident cancers at the same body site, providing the
new case occurs 2 months to 5 years (depending on
the site) after an earlier diagnosis, whereas the IARC/
IACR rules allow for the occurrence of only one cancer
per body site during a patient’s lifetime, unless there
are multiple cancers of different histological types.
The SEER rules also recognize new cases at different
subsites of the same organ or on opposite sides of the
body (for paired organs) (Weir et al., 2016). Melanoma
and cancers of the breast, kidney, and colon are among
the common cancer types for which the numbers of
incident cases vary depending on which rules were
used (Table 51).

Links to these rules were provided to all contributors
to this volume. The registries were asked to include all
multiple primary cancers in their submitted datasets
for the time period covered (2013-2017) and to state
which set of rules was used to define new primary
cancers, and whether these could be distinguished
from subsequent primaries that occur in the same
person. The sites at which varying definitions of
multiple primaries are likely to have the largest effect
on incidence rates are listed in Table 51, along with
the percentage differences in incidence at these sites
(among a subset of SEER registries in the USA) using
the SEER definition of a second primary (Johnson et
al., 2007) versus the IARC/IACR rules (IARC, 2004).

Table 5.1. The percentage difference in crude and age-standardized incidence rates

(at selected body sites) within the SEER (9 registries) 2013-2017 dataset when determined

using the SEER rules for multiple primary cancers versus the IARC/IACR rules (2004)

Difference in incidence rates using the SEER rules vs the IARC/IACR rules (%)

Body site Males Females
Crude Age-standardized Crude Age-standardized

Colon 34 313 3.8 26
Lung 2.6 2.6 3.7 3.8
Skin (melanoma only) 11.2 9.6 6.5 59
Breast - - 6.9 6.4
Testis 1.6 17 - -
Kidney 4.5 4.8 26 2.8
All sites except skin 2.8 26 4.0 3.6
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Registration of cancers in asymptomatic individuals
Incidental diagnosis is the detection of cancer in
an asymptomatic individual (e.g. upon microscopic
examination of tissue that has been removed for a
reason unrelated to cancer). The incidental diagnosis
of cancer occurs with particular frequency as a result
of screening examinations and at autopsy.

Screen-detected cancers

When a screening programme is introduced within a
population, cancer incidence rates increase, because
the programme identifies prevalent cancers that are
detectable by the screening test but have not yet
progressed to the stage where they begin to cause
symptoms. After the initial rounds of screening,
these prevalent cases have all been detected, so
the incidence rate decreases, but usually not all the
way to the pre-screening level, due to some degree
of overdiagnosis. This phenomenon occurs when
cases are detected that would otherwise not have
been diagnosed during a person’s lifetime, either
because the cancer was so slow-growing that the
individual would have died of another cause before
the cancer was detected, or because the cancer
was non-progressive and would never actually have
become invasive. These cancers are sometimes
called pseudodisease. Overdiagnosis can occur as
a consequence of breast cancer screening, and it
is even more common in prostate cancer testing. In
both cases, screening (by mammography for breast
cancer or by prostate-specific antigen [PSA] testing
for prostate cancer) identifies small, slow-growing,
latent tumours. Although many of these tumours would
never have progressed to clinically significant cancer
during the patient’s lifetime, it is currently impossible to
predict which of them will. Therefore, incidence rates
are elevated in screened populations. Mammography
screening programmes typically target women within
the age range of 50-74 years. Men may undergo PSA
testing at any age, but it is more common among men
older than 50 years. In addition, the increased use of
diagnostic testing such as use of ultrasound, computed
tomography (CT), and magnetic resonance imaging
(MRI) may have resulted in increased incidental findings
of certain tumours, notably of the thyroid.

Almost all cancer registries include malignant
tumours that are detected during screening
programmes or diagnosed on the basis of histological
specimens taken from asymptomatic individuals in
whom there was no clinical suspicion of cancer. The
inclusion of these cases is likely to increase incidence
rates, because at least some of the malignant cells
identified in these ways would never have resulted in a
clinical cancer diagnosis had they otherwise remained
undetected.

Autopsy-detected cancers

Most cancer registries include cases identified during
necropsy examinations of individuals in whom cancer
had not been diagnosed (or perhaps even suspected)
during life. The extent of the resulting inflation of
incidence rates depends on the prevalence of necropsy
examinations within the population. The impact is
greatest in countries and regions with legislation

that permits autopsies to be conducted for medical,
scientific, or educational purposes without consent.
However, such practices have generally been declining
in most countries over recent decades.

Application of international standards in low- and
middle-income settings

Cancer registries operating in low- and middle-
income settings may face particular challenges to
following international registration standards (Bray
et al, 2014). For example, a lack of coverage by
pathology laboratories or difficulty accessing diagnosis
records reduces the percentage of microscopically
verified cases and results in postponement of the
incidence date as determined according to the ENCR
recommendations, which define the incidence date as
the date of first histological or cytological confirmation
of malignancy.

COMPLETENESS

Completeness - the extent to which all of the incident
cancers occurring in the population are included in the
registry database - is a very important aspect of data
quality. The incidence rates calculated from registry
data most closely approximate their true values
within the population when maximum completeness
is achieved (through the use of comprehensive
case-finding procedures). The methods used in the
editorial process for this volume to evaluate overall
completeness are semiquantitative, in that they provide
an indication of the degree of completeness of a given
registry’s database relative to those of other registries
or over time.

The indices of completeness evaluated during the
editorial process can be grouped into four categories:

* historical data:

—the stability of incidence rates (the number of
new cases) over time,

—a comparison of incidence rates in different
populations,

— age-specific incidence curves, and

- childhood cancer incidence rates;

* the proportion of cases microscopically verified

(MV%);

* the mortality-to-incidence (M:l) ratio; and

e the proportion of death-certificate-only (DCO)

cases.

Duplicate registrations of the same case should
be avoided through careful attention to record
linkage during the registration process. Because
the datasets submitted for this volume contained
individual anonymous patient identification numbers,
it was possible for the editors to check for duplicates
(and multiple primaries) according to the IARC/IACR
rules (IARC, 2004). However, it was not possible to
check for duplicates within a dataset using other data
items, which could only be assessed by the individual
registries before submission.

Regional comparisons

For several of the quantitative indices described below,
a comparison with standard values was performed. In
most cases, the standard used for comparison was the
values from cancer registries in the same region (or
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in the same country when the number of high-quality
registries was sufficient), using the data published in
the previous two volumes of CI5. Diagnostic practices
(especially with respect to histology and cytology)
and the accuracy of recording the underlying cause of
death on death certificates vary between populations

and regions, but it is reasonable to assume that the
incidence rates for specific cancers will tend to be
relatively similar in datasets from the same region.
In total, 35 regions or countries were defined for the
purpose of calculating the standard values used to
support editorial decisions (see Table 5.2).

Table 5.2. The regions defined for calculating standard values of age-standardized incidence rates,

proportions of cases microscopically verified (MV%), and mortality-to-incidence (M:l) ratios

Continent Region or country Number of registries
or populations in the
region or country
Africa
Algeria 7
North Africa 1
North Africa and West Asia 17
Sub-Saharan Africa 16
Central and South America
and the Caribbean
Argentina 8
Brazil 6
Chile 5
Colombia 4
Ecuador 5
Central America and the Caribbean 8
South America 38
North America
Canada 12
USA 13
Asia
China 36
India 24
Japan 9
Republic of Korea 8
Thailand 16
Turkey 9
Central, Eastern, and Southern Asia 9
Europe
France 15
Germany 9
Italy 36
Poland 6
Russian Federation 5
Spain 14
Switzerland 11
United Kingdom and Republic of Ireland 13
Selected Eastern European and Baltic countries 10
Eastern Europe 18
Northern Europe 19
Southern Europe 8
Western Europe 39
Oceania
Australia and New Zealand 9
Oceania 5
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For each regional group of registries, the data
from the previous two volumes of CI5 were used to
calculate the mean and variance of the site-specific
age-standardized incidence rates, the MV%, and the
M:| ratios. Ad hoc tables were used to identify unusually
high or low incidence rates in specific regions — both for
all sites combined and for certain major cancers. This
helped the editors to assess completeness, by enabling
them to identify outliers or unusual patterns.

Historical data

Stability of the incidence rates (the number of new
cases) over time

Changes in the completeness of registration may
lead to the appearance of unexpected or implausible
incidence trends. Therefore, one of the key CI5 editorial
tables (Editorial table 1) lists the number of new cases
registered by major diagnosis groups per calendar
year (and the corresponding percentage of the total
number of cases), by sex and major cancer sites,
with an accompanying bar chart that provides a visual
check of the amount of variation in the total numbers
of cases per year (at all sites and in both sexes) over
the time period covered. At the bottom of each bar,
a percentage value indicates how many cases were
registered that year relative to the highest number
of cases registered in any single year of the covered
period. In some cases, this visual check may suggest
potential problems or changes within the registration
process (or the source population data) during the
registration period.

Another editorial table (Editorial table 2) presents,
for males and females, average annual incidence
rates (per 100 000 person-years) by site and age
group, as well as summary rates. This table also
includes a column (with the heading CHV11) that
lists the estimated annual percentage change in the
incidence rates since CI5 Volume Xl, and the changes
that are statistically significant are shown in bold. This
incidence rate comparison of CI5 Volumes Xl and XII,
and other comparisons that were performed as part
of the editorial process, are described in the Statistical
tests section later in this chapter. Changes in incidence
rates over time that are larger than expected (and that
cannot be attributed to discrepancies in the estimation
of person-years at risk) suggest the possibility of
changes in the completeness of case ascertainment.

Comparison of incidence rates in different populations
The possibility of incomplete registration is also
investigated by comparing observed incidence rates
with expected values calculated using data from
registries in the same region, and an editorial table is

generated for this purpose (Editorial table 3). This table
presents the age-standardized incidence rates, and
their standard errors (se), for 23 sites (and the total for
all sites) in males and females, along with the ratio of the
observed to the expected value (O/E). If the observed
age-standardized rate is significantly different from the
expected value for the corresponding country or region,
the O/E is shown in bold and flagged with a greater-
than symbol (>) if the value is higher than expected or a
less-than symbol (<) if the value is lower than expected.
This comparison and others that were performed
as part of the editorial process are described in the
Statistical tests section later in this chapter. In addition
to consulting this editorial table, the editors also
frequently compared sorted ranges of values of key
indicators from registries covering geographically or
ethnically similar populations. In some cases, deviation
from regional standards may be the result of specific
local variations in the prevalence and distribution of
risk factors, or in the presence or intensity of screening
for certain cancers, but systematic discrepancies (i.e.
those seen for several different sites) suggest the
possibility of underregistration (or overregistration, e.g.
due to the inclusion of duplicate records).

Age-specific incidence curves

As part of the editorial process, age-specific incidence
(per 100 000 person-years) curves for 12 sites by sex
(Editorial figure 1) were generated and examined to
detect any abnormal fluctuations in the anticipated
patterns, such as an unexpected drop in the rate of
increase in incidence in older age groups, which may
be indicative of underascertainment within these
groups (although there can also be other explanations).
These curves can also reveal problems with the source
files used to determine the size of the populations at
risk in the various age groups (see also the Population
section later in this chapter).

Childhood cancer incidence rates

The incidence rates of cancer (all types combined)
in children (i.e. within the age groups 0-4 vyears,
5-9 years, and 10-14 years) tend to exhibit much less
variability than do the incidence rates of cancer in
adults, although there are some well documented
geographical and ethnic differences for certain
childhood cancers. The possibility of underenumeration
(and duplicate registration) in this age range within
the Volume Xl data was investigated by comparing
incidence rates within the childhood age groups with
the corresponding values from Volume XI. The lowest
and highest deciles of incidence rates of childhood
cancer in the Volume Xl data are shown in Table 5.3.

Table 5.3. The lowest and highest deciles of incidence rates (per 100 000) of childhood cancer

in Volume Xl
Age group (years) Boys Girls
Lowest Highest Lowest Highest
0-4 <13.2 >26.7 <122 > 248
. <92 >15.8 <71 >13.9
10-14 <89 >17.2 <81 >15.6
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Proportion of cases microscopically verified (MV%)
The MV% is the percentage of cases that were
diagnosed on the basis of microscopic verification of a
tissue specimen (sometimes also called morphological
verification; the two terms are synonymous). The
definition of microscopically verified cases includes
histologically confirmed cases, cases diagnosed on
the basis of exfoliative cytology specimens, and cases
of leukaemia diagnosed on the basis of haematological
examination (without examination of bone marrow).
The main use of MV% as an indicator of data quality is
as a measure of validity (see the Validity section later
in this chapter), but a very high proportion of cases
diagnosed by histology, cytology, or haematology -
higher than might reasonably be expected — may also
suggest that a registry is overreliant on pathology
laboratories as a source of information and is failing to
find cases diagnosed by other means. Editorial table 3
also includes a column showing observed MV% values
for 23 sites (and the total of all sites) in males and
females. In this MV% column, any observed values that
are significantly greater than or less than the expected
value (an average for the corresponding country or
region) are shown in bold and flagged with a greater-
than symbol (>) or a less-than symbol (<), respectively.
This comparison is also described in the Statistical
tests section later in this chapter.

Mortality-to-incidence (M:l) ratio

The M:l ratio is an important indicator of completeness,
and its use for this purpose is an example of the
independent case ascertainment method of evaluating
registry completeness. The M:l ratio compares the
number of deaths due to a specific type of cancer over
a specific period of time (obtained from a source that is
independent of the registry — usually the vital statistics
system) with the number of new cases of that type of
cancer registered during the same period. When the
quality of the mortality data is good (especially in terms
of the accuracy of cause of death) and incidence and
survival are in steady state, the M:| ratio is approximated
by 1 minus the 5-year survival probability. Because
both survival and the quality of mortality statistics
are somewhat related to the level of socioeconomic
development, it is important to consider a registry’s
geographical location when evaluating this statistic.
As part of the CI5 editorial process, the observed M|
ratios for registries’ datasets were compared against
standard values from the same region, testing for
significant differences (see the Statistical tests section
later in this chapter). Editorial table 3 includes a column
showing observed M:l ratios for 23 sites (and the total
of all sites) in males and females. Within this column,
any observed values that are significantly greater than
or less than expected (based on the average regional
values from Volume XI) are shown in bold and flagged
with a greater-than symbol (>) or a less-than symbol
(<), respectively.

M:l ratios that are higher than expected raise
suspicion of incompleteness (i.e. incident cancers
missed by the registry), especially if the values are high
for several different sites. However, underreporting
or overreporting of tumours on the death certificates
distorts this relationship, as does a lack of constancy

in incidence and case fatality (the rate of death among
incident cases) over time. For example, if incidence
increases while case fatality (or survival) remains
relatively constant, the M:| ratio tends to be less than
(1 minus survival); conversely, if incidence decreases
relative to case fatality, the M:| ratio is greater than (1
minus survival) and may even exceed a value of 1 for
more lethal cancers.

All contributing registries were asked to provide
cancer mortality data from an independent source and
to state the source. The use of this method requires
mortality data that are of good quality, especially in
terms of the accuracy of cause of death. This method
cannot be used where there is no comprehensive
death registration, or when cause of death is missing or
inaccurate on death certificates, which is the situationin
almost all countries in Africa and many countries in Asia.

Death certificate methods of evaluating completeness
Access to death certificates is important to cancer
registries as a means of finding cases not captured
by other registration procedures. The completeness
of registration may be evaluated on the basis of
the proportion of incident cancers that come to the
registry’s attention via death certificates. Fig. 51
illustrates the process of registering new cases using
death certificates that mention cancer.

A cancer registry’s record linkage procedures
should enable the registry to accurately determine
whether a death certificate case is already in the
database (i.e. previously notified by and registered from
another source). A death-certificate-notified (DCN)
case is any case first notified by a death certificate. For
some DCN cases, the registry later receives a separate
notification (without needing to initiate trace-back
procedures), and the case is consequently registered
from this non-death-certificate source. Because it is
possible (depending on registry procedures) for a death
certificate mentioning cancer to be received before
other relevant notifications (e.g. a pathology report), it
has been suggested that registries should establish a
suitable interval between receiving a first notification
by death certificate and initiating a registration on the
basis of this information. If no other notifications are
received after this interval, trace-back procedures
are initiated. Some cases that are successfully
traced back may be found not to be cancers, and are
therefore not registered. The remaining cases are
classified as death-certificate-initiated (DCI) cases,
of which there are two types: (1) successfully traced
cases found to be cancers, which are consequently
registered from the appropriate source, and (2) cases
for which no information source other than a death
certificate mentioning cancer can be found, which
are consequently registered as death-certificate-only
(DCO) cases.

DCO cases represent the residuum of the trace-
back process; they are the remaining DCN cases for
which no other information source could be obtained
through any of the registry’s trace-back procedures.
Therefore, by itself the proportion of DCO cases
(DCO%) is not an indicator of completeness of
registration; a low DCO% may indicate efficient case
finding or may result from the efficient trace-back of
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DCN cases. However, the proportion of DCI cases
(DCI%) is always greater than or equal to the DCO%,
so an elevated DCO% is suggestive of incompleteness.

Like other indicators, the DCO% must be interpreted
in the context of local circumstances. In some
transitioning countries, the quality of death certificates
may be very poor, with many deaths erroneously
attributed to cancer, and registries may have difficulty
tracing these notifications back to a hospital or a

Cancer mentioned on

clinician capable of confirming (or contradicting) the
death certificate statement.

Because death certificate methods rely on the
availability of relatively high-quality (complete and
accurate) certification of cause of death within the
registration area, they are not readily applicable in
many low- and middle-income settings, or even in many
high-income settings.

the death certificate

[ Match with registry database ]

[ Not registered ]

[ Already registered ]

Register as
DCO case

Register from
appropriate source

I DCN cases
| i i
i Another (non-DC) :
E [notification received] [ No other source ] |
i Register case Trace case records E
i from this source (via certifying doctor)
DCl cases
i [ n:: ?:ca?:i:er ] [ Not traced ] [ Traced: cancer i

Fig. 5.1. The process of using death certificates (DCs)

to identify new cancer cases, which may subsequently

be classified as death-certificate-notified (DCN), death-certificate-initiated (DCI), or death-certificate-only (DCO)
cases (see the chapter text for more details). Adapted from European Journal of Cancer, 45(5), Bray F and Parkin
DM, Evaluation of data quality in the cancer registry: principles and methods. Part I: comparability, validity and
timeliness, pages 747-55, Copyright 2009, with permission from Elsevier.
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VALIDITY

Validity (or accuracy) is defined as the proportion
of cases in a dataset recorded as having a given
characteristic (e.g. site or age) that truly do have that
attribute. Several methods are used in this volume to
provide numerical indices of validity, which enable
(at least on an interval scale) comparisons between
registries, within a single registry over time, and within
a single registry with respect to specified subsets of
cases (cases at certain sites, from different sources,
etc.). These methods include internal consistency
methods, diagnostic criteria methods (histological
verification and DCO cases), and missing information
analyses (e.g. primary site unspecified, age unknown).

Internal consistency

The use of the IARCcrgTools software to perform con-
sistency checks on the submitted datasets is described
in Chapter 6 of this volume. Registries were asked to
verify and correct their data using this or other software
tools before submission, and to ensure that the ICD-O-3
coding system was used for all relevant variables.

Microscopic verification

Typically, the accuracy of a stated diagnosis is likely
to be better if the diagnosis is based on histological
examination by a pathologist. However, surveys have
shown that many cancer registries code diagnoses
based on exfoliative cytology (often used for lung
cancer, cervical cancer, etc.) or haematological
examination of peripheral blood in the same category
as those based on histological examination (i.e. the
cases are all coded as microscopically verified), making
it is impossible to distinguish between them in the data.
Partly for this reason, the index of validity used in the
editorial tables and the tables showing indices of data
quality located at the end of this volume include the
MV% rather than the proportion of cases histologically
verified (HV%).

As noted in the Completeness section above,
any observed MV% values in Editorial table 3 that
are significantly greater than or less than expected
(compared with the regional standard) are shown in
bold and flagged with a greater-than symbol (>) or a
less-than symbol (<), respectively.

Death-certificate-only (DCO) cases

The proportion of cancers for which no information
other than a death certificate mentioning cancer
can be found - the DCO% - is another measure of
validity, because the information on death certificates
is generally less accurate and/or precise than
information obtained from clinical or pathology records.
A considerable effort has been made in the editorial
process to ensure that cases reported as DCO truly are
DCO cases. As stated earlier in this chapter, DCO cases
represent the residuum of the trace-back process; they
are the remaining DCN cases for which no information
other than a death certificate mentioning cancer could
be obtained through any of the registry’s trace-back
procedures (see Fig. 5.1). Establishing acceptable and
objective criteria for the DCO% has been a contentious
issue in international comparative studies. As stated
earlier, a low DCO% may simply reflect efficient trace-

back of cases initially missed by the normal case-
finding procedures. The DCO% is also influenced
by local circumstances (including the availability and
accuracy of death certificates) and the registry’s ability
to successfully link records.

Other and unspecified/age unknown
The proportion of registered cases with unknown
values for various data items can be an indicator of data
quality. Unknown values can result from problems with:
¢ the data collection system (or access to necessary
source documents);

* the item and code values that are defined;

* the application of coding rules.

The definitions used influence the proportion
of unknown codes, for example, when evaluating
cases with the primary site coded as “Other and
unspecified” (O&U). This classification is defined
in detail in Chapter 3. Other variables for which the
proportion of cases with missing values is commonly
evaluated include age, ethnicity, and disease stage. A
high proportion of cases with missing values generally
implies poor diagnostic precision (as evidenced by the
low MV% observed among O&U cases) or a failure
to specify the site of the primary cancer in cases
diagnosed on the basis of tissue obtained from a
metastasis. The proportion of unknown values usually
varies by primary site and tends to be higher among
elderly patients. The proportions also vary somewhat
between registries. The percentages of O&U cases
and cases with unknown age, by registry, are shown in
Table 5.4 at the end of this chapter.

POPULATION

It is important to remember that a 10% error in the
estimation of the population at risk produces the same
level of inaccuracy in the calculated incidence rate as
a 10% error in enumeration of cases. However, cancer
registries are generally not responsible for population
estimates and must rely on official censuses or
intercensal/postcensal estimates provided by Vvital
statistics departments or their equivalents. The editors
asked all contributing registries to provide official
population estimates and state the source of the
population data. This information has been summarized
for each registry entry, along with the average annual
population at risk during the period covered by the
registrations.

Although the population data provided by the
registries could rarely be directly verified by the editors,
the shapes of the population pyramids, as well as any
irregularities in the age-specific incidence curves,
were used to identify potential errors in the population
estimates, and if necessary the appropriateness of
the source of the information provided was queried.
In addition, a comparison with previous population
estimates (if available) was undertaken. Potential
problems with estimating the population at risk are
stated in the Notes on the data section of each registry
entry. In some cases, a high likelihood of inaccuracy in
estimates of the population at risk contributed to the
editorial decision to mark a registry’s contribution with
an asterisk.



Data comparability and quality

NOTES ON THE DATASETS: THE ASTERISKS (*)

The presence of an asterisk indicates that additional
care is required in interpreting the numerical results
for some or all cancer sites; readers should refer to
the Notes on the data section of the corresponding
registry entry for the specific reasons. The principal
use of the asterisks is to denote datasets that are
considered by the editors to have characteristics
suggesting questionable quality or completeness
of information on cases or the population at risk,
as well as datasets for which the editors could not
evaluate the relevant indices because of deficiencies
in the registration process. The criteria used in this
judgement were not rigidly defined; the decision was
based on an examination of all the indices described in
this chapter and knowledge of the local circumstances
within which the registry operates. The intrinsic value
of a given dataset in providing information on little-
known geographical and ethnic patterns, as well as
continuity with earlier data from the same registry,
were also taken into consideration. For the purpose
of comparability between registries, all datasets for
which no official mortality data could be provided or
that included no DCO registrations (because of lack of
access to death certificates) were also flagged with an
asterisk. In addition, an asterisk was noted for registries
for which a completed questionnaire was not received.
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Table 5.4. Percentage of cases site coded as “Other and unspecified” (O&U)
and percentages of cases with unknown age (Unk), for all sites, by population

Male Female
O&U Unk Oo&U Unk
Africa
*Algeria, Batna 1.6 - 1.0 -
*Algeria, Tizi Ouzou 2.1 0.2 1.7 0.1
*Benin, Cotonou 1.5 - 2.3 -
*France, La Réunion 3.1 - 2.9 -
*Kenya, Eldoret 2.7 - 2.3 -
*Kenya, Nairobi 22 - 1.6 -
Mauritius 9.1 2.4 6.7 1.6
*Morocco, Casablanca 34 0.2 1.9 0.1
*Seychelles 4.7 - 3.8 -
*South Africa, Eastern Cape 4.6 - 1.9 -
*Uganda, Kyadondo County 2.8 1.5 3.0 1.0
*Uganda, Gulu 4.7 - 0.9 -
*Zimbabwe, Bulawayo: African 4.6 - 33 -
*Zimbabwe, Harare: African 34 0.3 3.2 0.3
Central and South America and the Caribbean
*Argentina, Entre Rios Province 4.9 - 4.5 -
*Argentina, Mendoza 4.0 - 3.6 -
Brazil, Aracaju 1.1 = 0.9 =
*Brazil, Barretos 2.7 0.0 2.7 -
Brazil, Belo Horizonte 3.5 0.5 3.7 0.4
*Brazil, Campinas 1.5 0.0 1.7 0.0
*Brazil, Curitiba 2.9 = 3.0 =
Brazil, Goiania 1.9 - 1.8 -
*Brazil, Jau 2.6 = 2.1 =
Brazil, Jodo Pessoa 5.0 - 6.0 -
Brazil, Recife 3.0 = 34 =
Chile, Region of Antofagasta 2.0 - 2.3 -
Chile, Valdivia 3.6 = 3.9 =
Colombia, Bucaramanga 39 0.1 3.8 0.1
Colombia, Cali 4.5 0.7 43 0.5
Colombia, Manizales 4.9 3.7 4.6 53
Colombia, Pasto 3.7 0.1 3.6 0.0
Costa Rica 2.6 - 2.3 -
Ecuador, Guayaquil 3.6 = 2.9 =
Ecuador, Manabi 2.3 0.3 2.3 0.5
Ecuador, Quito 1.4 0.2 1.7 0.2
*France, Guadeloupe 0.8 - 1.4 -
*France, Martinique 0.8 = 1.8 =
*Peru, Lima 2.5 0.0 2.7 0.0
*Trinidad and Tobago 3.7 = 34 =
USA, Puerto Rico 1.5 0.0 1.5 0.0
*Uruguay 29 0.1 3.1 0.0
North America
Canada, Alberta 1.5 = 1.8 =
Canada, British Columbia 1.5 - 1.7 -
*Canada, Manitoba 1.5 = 1.7 =
*Canada, New Brunswick 1.0 - 13 -
*Canada, Newfoundland and Labrador 1.0 = 1.6 =
Canada, Ontario 0.5 0.0 0.5 0.0
*Canada, Prince Edward Island 22 = 2.2 =
Canada, Quebec 2.1 0.0 2.5 0.0
Canada, Saskatchewan 1.0 = 1.4 =
*Canada, Yukon 2.5 - 0.8 -
USA 1.9 0.0 2.1 0.0
USA: White 2.0 0.0 2.1 0.0
USA: Black 1.9 0.0 22 0.0
USA, NPCR 1.9 0.0 2.1 0.0
USA, NPCR: White 2.0 0.0 2.1 0.0
USA, NPCR: Black 1.9 0.0 22 0.0
USA, NPCR: Asian and Pacific Islander 1.8 = 1.7 0.0
USA, NPCR: American Indian 2.7 - 2.6 -
*USA, SEER (18 registries) 1.9 = 2.0 =
*USA, SEER (18 registries): White 1.9 - 2.1 -
*USA, SEER (18 registries): Non-Hispanic White 1.9 = 2.0 =
*USA, SEER (18 registries): Hispanic White 2.1 - 2.1 -
*USA, SEER (18 registries): Black 1.8 = 2.2 =
*USA, SEER (18 registries): Asian and Pacific Islander 1.8 - 1.8 -
*USA, SEER (9 registries) 1.7 = 1.8 =
*USA, SEER (9 registries): White 1.7 - 1.8 -
*USA, SEER (9 registries): Black 1.6 = 1.9 =
USA, Alabama 23 - 2.5 -
USA, Alabama: White 2.4 = 2.4 =

*Important. See note on population page.
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Table 5.4. (Contd) Percentage of cases site coded as “Other and unspecified” (O&U)
and percentages of cases with unknown age (Unk), for all sites, by population

North America (contd)

USA, Alabama: Black

USA, Alaska
*USA, Alaska: Alaska Natives

USA, Arizona

USA, Arizona: White

USA, Arizona: Black
*USA, Arizona: Asian and Pacific Islander

USA, Arizona: American Indian

USA, Arkansas

USA, Arkansas: White

USA, Arkansas: Black

USA, California

USA, California: White

USA, California: Black

USA, California: Asian and Pacific Islander
*USA, California, Los Angeles County
*USA, California, Los Angeles County: White
*USA, California, Los Angeles County: Non-Hispanic White
*USA, California, Los Angeles County: Hispanic White
*USA, California, Los Angeles County: Black
*USA, California, Los Angeles County: Chinese
*USA, California, Los Angeles County: Filipino
*USA, California, Los Angeles County: Korean
*USA, California, Los Angeles County: Asian and Pacific Islander
*USA, California, San Francisco Bay Area
*USA, California, San Francisco Bay Area: White
*USA, California, San Francisco Bay Area: Non-Hispanic White
*USA, California, San Francisco Bay Area: Hispanic White
*USA, California, San Francisco Bay Area: Black
*USA, California, San Francisco Bay Area: Asian and Pacific Islander

USA, Colorado

USA, Colorado: White
*USA, Colorado: Black
*USA, Colorado: Asian and Pacific Islander

USA, Connecticut

USA, Connecticut: White

USA, Connecticut: Black

USA, District of Columbia

USA, District of Columbia: White

USA, District of Columbia: Black

USA, Florida

USA, Florida: White

USA, Florida: Black

USA, Florida: Asian and Pacific Islander

USA, Georgia

USA, Georgia: White

USA, Georgia: Black

USA, Georgia: Asian and Pacific Islander
*USA, Georgia, Atlanta
*USA, Georgia, Atlanta: White
*USA, Georgia, Atlanta: Black

USA, Idaho

USA, Indiana

USA, Indiana: White

USA, Indiana: Black
*USA, Towa

USA, Kentucky

USA, Louisiana

USA, Louisiana: White

USA, Louisiana: Black
*USA, Louisiana, New Orleans
*USA, Louisiana, New Orleans: White
*USA, Louisiana, New Orleans: Black

USA, Maine

USA, Maryland

USA, Maryland: White

USA, Maryland: Black

USA, Maryland: Asian and Pacific Islander

USA, Massachusetts

USA, Massachusetts: White

USA, Massachusetts: Black

USA, Massachusetts: Asian and Pacific Islander

*Important. See note on population page.

Male

Unk

Female
o&u

Unk
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Table 5.4. (Contd) Percentage of cases site coded as “Other and unspecified” (O&U)
and percentages of cases with unknown age (Unk), for all sites, by population

North America (contd)
USA, Michigan
USA, Michigan: White
USA, Michigan: Black

USA, Michigan: Asian and Pacific Islander

*USA, Michigan, Detroit
*USA, Michigan, Detroit: White
*USA, Michigan, Detroit: Black

USA, Minnesota

USA, Minnesota: White

USA, Minnesota: Black

*USA, Minnesota: Asian and Pacific Islander

USA, Mississippi
USA, Missouri
USA, Missouri: White
USA, Missouri: Black
USA, Montana
*USA, Montana: American Indian
USA, Nebraska
USA, Nebraska: White
*USA, Nebraska: Black
USA, Nevada
USA, Nevada: White
USA, Nevada: Black
*USA, Nevada: Asian and Pacific Islander
USA, New Jersey
USA, New Jersey: White
USA, New Jersey: Black
USA, New Mexico
USA, New Mexico: White
USA, New Mexico: Non-Hispanic White
USA, New Mexico: Hispanic White
*USA, New Mexico: American Indian
USA, New York State
USA, New York State: White
USA, New York State: Black

USA, New York State: Asian and Pacific Islander

USA, North Carolina
USA, North Carolina: White
USA, North Carolina: Black

USA, North Carolina: Asian and Pacific Islander

*USA, North Carolina: American Indian
USA, North Dakota
USA, Ohio
USA, Ohio: White
USA, Ohio: Black
*USA, Ohio: Asian and Pacific Islander
USA, Oklahoma
USA, Oklahoma: White
USA, Oklahoma: Black
USA, Oklahoma: American Indian
USA, Oregon
USA, Oregon: White
*USA, Oregon: Black
*USA, Oregon: Asian and Pacific Islander
USA, Rhode Island
USA, Rhode Island: White
*USA, Rhode Island: Black
USA, South Carolina
USA, South Carolina: White
USA, South Carolina: Black
USA, South Dakota
USA, Tennessee
USA, Tennessee: White
USA, Tennessee: Black
USA, Texas
USA, Texas: White
USA, Texas: Black
USA, Texas: Asian and Pacific Islander
USA, Utah
USA, Vermont
USA, Washington State
*USA, Washington, Seattle

*Important. See note on population page.

Unk

Female

o&u

Unk
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Table 5.4. (Contd) Percentage of cases site coded as “Other and unspecified” (O&U)
and percentages of cases with unknown age (Unk), for all sites, by population

Male Female
o&u Unk [o2:AV) Unk
North America (contd)
USA, West Virginia 2.0 = 2.0 =
USA, Wyoming 2.5 - 2.7 -
Asia
Bahrain: Bahrainis 2.5 - 2.5 -
Brunei Darussalam 1.3 - 1.6 -
*China, Anfu County 0.8 - 0.5 -
*China, Anguo City 0.9 = 0.7 =
*China, Anshan City 13 - 1.4 -
*China, Aohan Banner, Chifeng City 0.7 = 0.9 =
*China, Arongqi 13 - 1.3 -
*China, Baoding City 2.1 = 1.8 =
*China, Beijing City 1.5 - 1.6 -
*China, Binhai County 0.5 = 0.8 =
*China, Cangzhou City 1.2 - 1.2 -
China, Changfeng County 2.7 = 3.5 =
China, Changzhou City 1.1 - 1.1 -
China, Chengdu City 2.0 = 22 =
China, Cixian County 0.1 - 0.1 -
China, Cixi City 0.7 = 0.9 =
*China, Dafeng District, Yancheng City 0.3 - 0.3 -
China, Dalian City 1.2 = 1.2 =
*China, Dancheng County 0.9 - 0.7 -
China, Dangtu County 0.5 = 1.1 =
*China, Danyang City 1.0 - 1.0 -
*China, Dawukou District, Shizuishan City 2.0 = 1.7 =
*China, Dehui City 0.7 - 0.8 -
*China, Donggang County 1.6 = 1.5 =
*China, Dongguan City 1.5 - 1.9 -
China, Donghai County 0.7 = 1.2 =
*China, Dongtai City 2.1 - 2.6 -
China, Duanzhou District, Zhaoqing City 2.7 = 23 =
*China, Evenki Autonomous Banner 0.5 - 0.6 -
*China, Faku County 1.5 = 1.6 =
*China, Fangcheng County 53 - 5.7 -
*China, Feicheng City 1.3 = 2.2 =
China, Feixi County 22 - 3.5 -
China, Fuqing City 1.9 = 2.2 =
*China, Ganyu District, Lianyungang City 0.6 - 0.8 -
*China, Ganzhou District, Zhangye City 1.2 = 2.1 =
*China, Gaocheng City 7.4 - 5.1 -
China, Gaomi City 0.3 = 0.4 =
China, Gong’an County 0.5 - 0.5 -
*China, Guang’an District, Guang’an City 0.8 = 0.8 =
China, Guanghan City 1.7 - 2.1 -
China, Guangzhou City 2.1 = 1.9 =
*China, Guanyun County 0.7 - 0.5 -
China, Guilin City 13 - 1.6 -
*China, Hai’an City 0.4 - 0.5 -
China, Hailar District, Hulun Buir City 0.7 = 0.6 =
China, Haimen District, Nantong City 0.5 - 0.7 -
China, Haining City 0.5 = 0.4 =
China, Hangzhou City 0.9 - 1.0 -
China, Hebi City 0.2 - 0.8 -
China, Hefei City 2.0 - 2.4 -
China, Hengdong County 3.7 = 3.1 =
*China, Hengfeng County 0.9 - 0.9 -
*China, Hepu County 1.9 = 2.0 =
China, Honghu City 0.3 - 0.6 -
China, Hongshan District, Chifeng City 1.5 - 1.0 -
*China, Hongta District, Yuxi City 1.3 - 0.8 -
*China, Huaiyin District, Huai’an City 0.9 - 0.9 -
*China, Jiange County 0.7 - 0.8 -
China, Jiangmen City 1.4 - 1.5 -
*China, Jiangyin City 0.6 - 0.7 -
*China, Jiashan County 0.7 - 0.7 -
China, Jiayu County 1.0 - 1.1 -
*China, Jinan City 1.0 - 1.0 -
*China, Jingtai County 1.6 - 0.9 -
*China, Jingxian County 13 - 1.3 -
*China, Jintan District, Changzhou City 1.8 - 1.9 -
*China, Jiulongpo District, Chongging City 1.4 - 1.7 -
*China, Jiyuan City 2.1 - 2.4 -

*Important. See note on population page.
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Table 5.4. (Contd) Percentage of cases site coded as “Other and unspecified” (O&U)
and percentages of cases with unknown age (Unk), for all sites, by population

Male Female

o&u Unk [o2:AV)

Asia (contd)
China, Kaihua County 0.9 - 0.8
China, Kunshan City 0.9 - 1.1
China, Langzhong City 1.1 - 1.4
*China, Liangshan County 0.5 - 0.6
*China, Lianshui County 0.6 - 1.2
China, Lianyungang City 1.0 - 1.2
China, Linhe District, Bayannur City 0.9 - 0.4
China, Linqu County 0.4 - 0.5
*China, Linzhou City 1.2 - 1.6
China, Liuzhou City 2.1 - 1.7
China, Liyang City 1.0 - 1.4
*China, Longquan City 0.6 - 0.6
China, Lucheng District, Wenzhou City 0.7 - 0.5
China, Luoding City 33 - 32
*China, Luohe City 1.3 - 1.4
*China, Luoyang City 1.4 - 1.6
*China, Luquan City 1.0 - 1.0
China, Ma’anshan City 0.5 = 1.2
*China, Macheng City 0.6 - 0.7
China, Meihekou City 1.8 = 1.1
*China, Mengjin County 0.9 - 1.1
China, Nangang District, Harbin City 0.8 - 1.0
*China, Nanhai District, Foshan City 1.2 - 1.1
China, Nanhu District, Jiaxing City 1.0 - 0.7
*China, Nantong City 1.6 - 2.1
*China, Nanxiong City 1.7 - 2.5
China, Neixiang County 0.6 - 0.6
*China, Qianxi County 0.5 - 0.8
China, Qidong City 0.3 - 0.3
China, Qingzhou City 1.0 - 0.9
*China, Rudong County 1.1 - 1.1
*China, Rugao City 0.6 - 0.8
*China, Rural areas of Shanghai City 1.5 - 1.6
China, Ruyang County 1.5 - 1.6
*China, Shan County 0.5 - 0.7
China, Shanghai City 1.8 - 2.1
China, Shangyu District, Shaoxing City 0.3 - 0.5
*China, Shapingba District, Chongqing City 0.9 - 1.2
China, Shexian County 0.2 - 0.9
China, Sheyang County 0.2 - 0.3
*China, Shijiazhuang City 32 - 3.6
China, Shunde District, Foshan City 34 = 3.6
*China, Song County 0.6 - 0.5
China, Suzhou City 1.8 = 1.9
*China, Tengzhou City 0.2 - 0.3
*China, Wangdu County 2.8 - 2.5
*China, Wanzai County 1.6 - 1.1
*China, Wu’an City 1.6 - 1.8
China, Wuhan City 1.5 - 1.7
*China, Wuhu City 1.8 - 2.0
China, Wuxi City 0.9 - 1.3
China, Wuzhou City 0.8 = 1.0
China, Xiangfu District, Kaifeng City 0.4 - 0.5
China, Xianju County 0.9 = 0.7
*China, Xin’an County 1.7 - 1.4
*China, Xining City 2.1 = 22
*China, Xinji City 2.4 - 2.4
*China, Xinluo District, Longyan City 2.8 = 3.1
*China, Xinzhou District, Shangrao City 1.4 - 1.6
China, Xiping County 0.8 = 0.9
*China, Xishan District, Kunming City 0.4 - 0.9
*China, Xuyi County 0.6 = 0.6
*China, Ya’an City 1.4 - 1.7
*China, Yakeshi City 0.7 = 1.0
China, Yancheng City 1.0 - 1.2
*China, Yangquan City 1.3 = 1.0
*China, Yangzhong City 0.2 - 0.2
*China, Yanji City 1.0 = 1.0
*China, Yanshi City 0.7 - 1.0
China, Yanting County 0.9 = 0.9
*China, Yi’an District, Tongling City 22 - 39
*China, Yingdong District, Fuyang City 0.7 = 1.2

*Important. See note on population page.
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Table 5.4. (Contd) Percentage of cases site coded as “Other and unspecified” (O&U)
and percentages of cases with unknown age (Unk), for all sites, by population

Asia (contd)
*China, Yinzhou District, Ningbo City
*China, Yiyuan County
China, Yong’an City
*China, Yongding District, Longyan City
China, Yongkang City
*China, Yucheng County
China, Yueyanglou District, Yueyang City
China, Yunmeng County
*China, Yunyang District, Shiyan City
China, Yuzhong District, Chongqing City
*China, Zanhuang County
*China, Zhangjiagang City
*China, Zhaoyuan City
*China, Zhengding County
*China, Zhongshan City
China, Zhongxiang City
*China, Zhuanghe City
*China, Zhuhai City
India, Ahmedabad, Urban
India, Aurangabad
India, Bangalore
India, Barshi, Paranda, and Bhum
*India, Bhopal
India, Chandigarh
*India, Chennai
India, Dibrugarh
*India, Dindigul, Ambilikkai
India, Kamrup Urban District
India, Kollam
*India, Manipur
India, Meghalaya
India, Mizoram
India, Mumbai
*India, New Delhi
India, Poona
*India, Sangrur District
India, SAS Nagar
*India, Tamil Nadu
*India, Tripura
India, Trivandrum
India, Wardha
India, West Arunachal

*Iran (Islamic Republic of), Ardabil Province
*Iran (Islamic Republic of), Golestan Province

Israel
*Israel: Jews
*Israel: Arabs
Japan
Japan, Aichi Prefecture
*Japan, Akita Prefecture
Japan, Aomori Prefecture
Japan, Gunma Prefecture
Japan, Hiroshima Prefecture
Japan, Miyagi Prefecture
Japan, Osaka Prefecture
Kuwait
*Kuwait: Kuwaitis
*Kuwait: Non-Kuwaitis
*Philippines, Manila
*Qatar: Qatari
Republic of Korea
*Republic of Korea, Busan
*Republic of Korea, Daegu
*Republic of Korea, Daejeon
*Republic of Korea, Gwangju
Republic of Korea, Incheon
Republic of Korea, Jeju
Republic of Korea, Seoul
Republic of Korea, Ulsan
Singapore
Singapore: Chinese
Singapore: Indian

*Important. See note on population page.

Male Female
o&u Unk o&u
0.3 = 0.5
0.3 - 0.9
29 = 2.6
1.4 - 1.6
1.1 = 1.2
2.4 - 2.3
0.4 = 0.4
0.8 - 1.0
0.8 = 1.4
1.1 - 1.8
0.5 = 1.0
0.5 - 0.6
0.5 = 0.7
2.1 - 2.1
1.4 = 1.2
1.0 - 0.9
1.5 = 1.3
1.3 - 1.3
5.8 0.0 4.0
2.8 - 1.6
7.9 0.0 5.0
8.0 - 4.6
43 = 23
4.1 - 2.3
5.1 = 3.8
5.1 - 33
11.1 = 8.1
59 0.0 4.2
6.9 0.1 5.5
52 - 3.2
7.4 0.0 6.2
9.5 - 8.9
4.9 0.1 4.2
4.9 0.6 3.6
4.4 = 3.6
11.2 - 6.1
5.9 = 3.9
8.2 - 5.1
7.3 0.0 4.7
10.1 0.0 8.2
22 = 1.1
1.0 - 0.3
23 = 3.0
2.9 0.2 2.3
33 = 3.1
33 - 32
3.7 = 2.8
0.9 0.0 1.4
0.8 = 1.3
1.0 - 1.4
0.8 0.0 1.4
0.7 - 1.2
0.6 = 1.2
0.8 - 1.1
0.8 0.0 1.3
23 - 1.9
23 = 2.0
23 - 1.9
5.1 0.1 3.9
0.9 0.3 1.0
0.7 = 0.8
0.8 - 0.8
0.8 - 0.8
0.6 - 0.7
0.7 - 0.9
0.7 - 0.9
0.8 - 0.6
0.6 - 0.7
0.5 - 0.6
1.2 - 1.3
1.2 - 1.3
1.9 - 0.9

Unk
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Table 5.4. (Contd) Percentage of cases site coded as “Other and unspecified” (O&U)
and percentages of cases with unknown age (Unk), for all sites, by population

Asia (contd)
Singapore: Malay
Thailand, Bangkok
*Thailand, Chiang Mai
*Thailand, Khon Kaen
Thailand, Lampang
Thailand, Lopburi Province
*Thailand, Songkhla
Turkey, Antalya
Turkey, Bursa
*Turkey, Edirne
*Turkey, Erzurum
Turkey, Eskisehir
Turkey, Gaziantep
*Turkey, Izmir
Turkey, Malatya
Turkey, Samsun
Turkey, Trabzon
Europe
Austria
Austria, Carinthia
Austria, Tyrol
Austria, Vorarlberg
Belarus
*Belgium
Croatia
Cyprus
*Czech Republic
Denmark
Estonia
Finland
*France, Bas-Rhin
*France, Calvados
*France, Doubs
*France, Gironde
*France, Haut-Rhin
*France, Hérault
*France, Isére
*France, Lille-Métropole
*France, Limousin
*France, Loire-Atlantique
*France, Manche
*France, Poitou-Charentes
*France, Somme
*France, Tarn
*France, Territoire de Belfort
*France, Vendée

Germany, Baden-Wiirttemberg

Germany, Bavaria
Germany, Bremen
Germany, Hamburg
Germany, Lower Saxony

Germany, North Rhine-Westphalia
Germany, Rhineland-Palatinate

Germany, Saarland
Germany, Schleswig-Holstein
Iceland
Ireland
*Italy, Aosta Valley
*Italy, Avellino
Italy, Basilicata
*Italy, Benevento
Italy, Bergamo
*Italy, Brescia

Italy, Brianza (Lecco and Monza e Brianza)

Italy, Calabria
*Italy, Caserta

*Italy, Catania, Messina, and Enna

Italy, Emilia-Romagna
Italy, Friuli-Venezia Giulia
Italy, Genova

*Italy, Lombardy, South, Pavia
Italy, Mantova and Cremona

*Important. See note on population page.

Male

Unk

Female
o&u

Unk



Data comparability and quality

Table 5.4. (Contd) Percentage of cases site coded as “Other and unspecified” (O&U)
and percentages of cases with unknown age (Unk), for all sites, by population

Male Female
os&u Unk [o2:11] Unk
Europe (contd)
Italy, Marche 0.7 = 1.1 =
Italy, Milan 1.1 - 1.5 -
Italy, Molise 1.1 = 1.9 =
*Italy, Naples Centre 1.3 - 1.2 -
*Italy, Naples North 0.7 = 0.8 =
*Italy, Naples South 1.0 - 1.3 -
*Italy, Nuoro 0.9 = 1.0 =
*Italy, Palermo 1.7 - 2.0 -
Italy, Puglia 0.9 = 1.3 =
*Italy, Ragusa and Caltanissetta 1.1 - 1.5 -
*Italy, Salerno 0.9 = 1.3 =
Italy, Sassari 0.9 - 1.3 -
*Italy, Sondrio 1.3 = 2.1 =
Italy, South Tyrol 1.1 - 2.0 -
*Italy, Syracuse 1.8 = 1.8 =
Italy, Trento 0.9 - 1.3 -
Italy, Turin 1.3 = 2.1 =
*Italy, Tuscany 1.0 - 1.4 -
Italy, Umbria 1.1 = 1.4 =
Italy, Varese 1.0 - 1.2 -
Italy, Veneto 1.1 = 1.4 =
Latvia 32 - 32 -
*Liechtenstein 0.8 = 0.8 =
*Lithuania 2.5 - 24 -
Malta 4.6 0.0 5.2 =
*The Netherlands 1.3 - 1.7 -
Norway 1.3 = 1.9 =
Poland, Kielce 1.7 - 1.9 -
*Portugal, Azores 2.0 = 1.9 =
Russian Federation, Arkhangelsk 22 - 2.1 -
Russian Federation, Kaliningrad 2.5 = 2.0 =
Russian Federation, Karelia 22 - 1.5 -
*Russian Federation, Komi Republic 2.6 = 2.0 =
Russian Federation, Murmansk 1.9 - 1.7 -
*Russian Federation, Orenburg 4.5 = 8.1 =
Russian Federation, Pskov 2.6 - 22 -
*Russian Federation, Samara 1.7 = 1.3 =
Russian Federation, Vologda Region 3.4 - 2.6 -
Slovenia 1.5 = 2.4 =
Spain, Asturias 2.2 - 3.0 -
Spain, Basque Country 1.7 = 2.1 =
Spain, Canary Islands 1.8 - 2.1 -
Spain, Castellon 1.1 = 1.6 =
Spain, Girona 1.4 - 1.8 -
Spain, Granada 1.7 = 2.1 =
Spain, La Rioja 22 - 2.6 -
Spain, Murcia 2.0 = 2.1 =
Spain, Navarra 0.9 - 1.6 -
Spain, Salamanca 1.1 = 1.7 =
Spain, Tarragona 1.5 0.1 1.5 0.1
*Sweden 1.3 = 2.6 =
Switzerland, Aargau 1.3 - 2.3 -
Switzerland, Basel 1.0 = 1.4 =
Switzerland, Berne Solothurn 1.3 - 1.7 -
Switzerland, East 0.8 = 1.1 =
*Switzerland, Fribourg 1.2 - 1.1 -
Switzerland, Geneva 1.1 = 1.3 =
*Switzerland, Graubiinden and Glarus 1.2 - 1.6 -
*Switzerland, Lucerne 1.6 = 1.9 =
*Switzerland, Neuchatel and Jura 1.2 - 1.5 -
Switzerland, Ticino 0.9 = 1.5 =
Switzerland, Valais 1.2 - 1.5 -
Switzerland, Vaud 0.9 - 1.0 -
Switzerland, Zurich and Zug 1.0 - 1.6 -
Ukraine 33 - 2.3 -
UK, England 1.5 - 22 -
UK, Northern Ireland 1.7 - 2.3 -
UK, Scotland 2.0 - 2.7 -
UK, Wales 1.9 = 2.7 =
Oceania
*Australia, NSW/ACT 2.1 - 2.5 -
*Australia, Northern Territory 2.6 - 3.0 -

*Important. See note on population page.

137



Data comparability and quality

Table 5.4. (Contd) Percentage of cases site coded as “Other and unspecified” (O&U)
and percentages of cases with unknown age (Unk), for all sites, by population

Male Female
os’u Unk [o2:11] Unk

Oceania (contd)
*Australia, Northern Territory: Non-Indigenous 1.8 - 2.2 -
*Australia, Northern Territory: Indigenous 7.1 - 5.6 -
*Australia, Queensland 2.1 - 2.3 -

Australia, South Australia 2.5 0.1 3.1 0.1

Australia, Tasmania 2.7 - 3.4 -
*Australia, Victoria 3.8 - 4.0 -
*Australia, Western Australia 2.1 - 2.2 -
*France, New Caledonia 2.4 - 2.4 -

New Zealand 23 - 3.0 -
*New Zealand: Maori 2.6 - 3.1 -
*New Zealand: Pacific peoples 2.5 - 2.6 -
*New Zealand: Other 22 - 3.0 -

USA, Hawaii 22 - 1.8 -

USA, Hawaii: White 2.5 - 1.8 -
*USA, Hawaii: Japanese 22 - 2.0 -
*USA, Hawaii: Chinese 2.0 = 1.8 =
*USA, Hawaii: Hawaiian 23 - 1.7 -
*USA, Hawaii: Filipino 1.6 - 1.6 -

*Important. See note on population page.
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Data comparability and quality

Editorial table 1: Number of cases registered per year by site, and a bar chart of the total number

of cases registered per year; see the chapter text for more details

SITE

Lip, oral cavity and pharynx (C00—14)
Digestive organs (C15-26)

Respiratory organs (C30-39)

Bone, cartilage, melanoma (C40—43)
Male genital (C60—63)

Urinary organs (C64—68, D0.90+D41.4)
Eye, brain, thyroid etc. (C69—-75)
Haematopoietic (C81-96, D45-47)
Other and unspecified

All sites but skin (C00—96bC44, DXX.X)

SITE

Lip, oral cavity and pharynx (C00—14)
Digestive organs (C15-26)

Respiratory organs (C30-39)

Bone, cartilage, melanoma (C40—43)
Breast (C50)

Female genital (C51-58)

Urinary organs (C64—68, D0.90+D41.4)
Eye, brain, thyroid etc. (C69-75)
Haematopoietic (C81-96, D45—47)
Other and unspecified

All sites but skin (C00—-96bC44, DXX.X)

SITE

Lip, oral cavity and pharynx (C00—14)
Digestive organs (C15-26)

Respiratory organs (C30-39)

Bone, cartilage, melanoma (C40—43)
Breast (C50)

Female genital (C51—-58)

Male genital (C60—63)

Urinary organs (C64—68, D0.90+D41.4)
Eye, brain, thyroid etc. (C69-75)
Haematopoietic (C81-96, D45—47)
Other and unspecified

All sites but skin (C00—96bC44, DXX.X)

EREWHON (2013-2017)

2013 2014 2015 2016 2017
408 ( 2.9) 462 (3.4) 460 ( 3.3) 480 ( 3.5) 477 (3.6)
2479 (17.8) 2423 (17.6) 2569 (18.5) 2670 (19.4) 2585 (19.6)
2152 (15.4) 2018 (14.6) 2029 (14.6) 1989 (14.5) 1946 (14.7)
701 ( 5.0) 677 (4.9) 709 ( 5.1) 723 (5.3) 744.( 5.6)
4548 (32.6) 4529 (32.9) 4302 (30.9) 4162 (30.3) 3637 (27.5)
1385(9.9) 1351(9.8) 1391 (10.0) 1361 (9.9) 1503 (11.4)
417 (3.0) 424 (3.1) 462 (3.3) 420 (3.1) 488 (3.7)
1365 (9.8) 1426 (10.3) 1472 (10.6) 1431 (10.4) 1374 (10.4)
487 (3.5) 472(3.4) 519(3.7) 506 (3.7) 457(3.5)
13942 (100.0) 13782 (100.0) 13913 (100.0) 13742 (100.0) 13211 (100.0)
FEMALE

2013 2014 2015 2016 2017
190 ( 1.4) 181 (1.3) 193 ( 1.4) 179 ( 1.3) 210 ( 1.5)
2155 (15.9) 2171 (16.0) 2114 (15.5) 2132 (15.5) 2124 (15.6)
1942 (14.3) 1892 (13.9) 1822 (13.4) 1865 (13.6) 1841 (13.5)
517 (3.8) 502 (3.7) 566 (4.2) 515 (3.8) 511(3.8)
4175 (30.8) 4062 (29.9) 4100 (30.1) 4138 (30.2) 4045 (29.7)
1511 (11.2) 1665 (12.2) 1608 (11.8) 1668 (12.2) 1685 (12.4)
687(5.1) 660 (4.9) 662 (4.9) 683 (5.0) 655 (4.8)
734 (5.4) 839 (6.2) 840 (6.2) 837 (6.1) 936(6.9)
1154 ( 8.5) 1154 (8.5) 1272 (9.3) 1290 ( 9.4) 1170 ( 8.6)
472 (3.5) 474 (3.5) 431(32) 413 (3.0) 446 (3.3)
13537 (100.0) 13600 (100.0) 13608 (100.0) 13720 (100.0) 13623 (100.0)

BOTH SEXES

2013 2014 2015 2016 2017
598 (2.2) 643 (2.3) 653 (2.4) 659 (2.4) 687 ( 2.6)
4634 (16.9) 4594 (16.8) 4683 (17.0) 4802 (17.5) 4709 (17.5)
4094 (14.9) 3910 (14.3) 3851 (14.0) 3854 (14.0) 3787 (14.1)
1218 ( 4.4) 1179 ( 4.3) 1275 ( 4.6) 1238 (4.5) 1255 (4.7)
4175 (15.2) 4062 (14.8) 4100 (14.9) 4138 (15.1) 4045 (15.1)
1511 ( 5.5) 1665 ( 6.1) 1608 ( 5.8) 1668 ( 6.1) 1685 ( 6.3)
4548 (16.6) 4529 (16.5) 4302 (15.6) 4162 (15.2) 3637 (13.6)
2072 (7.5) 2011 (7.3) 2053 (7.5) 2044 ( 7.4) 2158 (8.0)
1151 (4.2) 1263 ( 4.6) 1302 (4.7) 1257 ( 4.6) 1424 (5.3)
2519(9.2) 2580 ( 9.4) 2744 (10.0) 2721 (9.9) 2544 (9.5)
959 (3.5) 946 ( 3.5) 950 ( 3.5) 919 (3.3) 903 ( 3.4)
27479 (100.0) 27382 (100.0) 27521 (100.0) 27462 (100.0) 26834 (100.0)

2013 2014 2015 2016 2017

99.8% 99.5% 100.0% 99.8% 97.5%

Total

2287 (3.3)
12726 (18.6)
10134 (14.8)
3554(5.2)
21178 (30.9)
6991 (10.2)
2211(3.2)
7068 (10.3)
2441 (3.6)

68590 (100.0)

Total

953 (1.4)
10696 (15.7)
9362 (13.7)
2611 (3.8)
20520 (30.1)
8137 (12.0)
3347 (4.9)
4186 (6.1)
6040 ( 8.9)
2236(3.3)
63088 (100.0)

Total

3240 ( 2.4)
23422 (17.1)
19496 (14.3)
6165 (4.5)
20520 (15.0)
8137 (6.0)
21178 (15.5)
10338 ( 7.6)
6397 (4.7)
13108 ( 9.6)
4677 ( 3.4)

136678 (100.0)
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Colon and rectum

Data comparability and quality
Editorial figure 1: Age-specific incidence curves for major diagnosis groups in males (solid lines)
and females (dashed lines); see the chapter text for more details

EREWHON (2013-2017)
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Data comparability and quality

idence (per 100 000 person-years, by age), summary rates,

incl

Annual

Editorial table 2

see the chapter text for more details

and percentage change since Volume XI
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Data comparability and quality

Editorial table 3: Values compared against standard values from registries in the same region;
see the chapter text for more details

EREWHON (2013-2017)

MALE

SITE Cases ASR (se) O/E MV (%) DCO(%) M/1(%) ICD-10

Lip, oral cavity and pharynx 2287 11.2(0.24) 1.01 96.3 < 3.1 21.5 C00-14
Oesophagus 1139 5.3(0.16) 1.01 923 < 6.8 86.7 Cl15
Stomach 1177 55(0.16) 0.85 93.1 < 6.2 52.3 Cl16

Colon, rectum and anus 5994 28.0(037)< 0.79 94.6 < 4.4 40.8 > C18-21
Liver 1656 8.0 (0.20) 1.13 60.0 12.8 79.0 C22
Gallbladder etc. 384 1.7 (0.09) 1.04 91.1 3.1 26.8 C23-24
Pancreas 1905 8.7(0.21) 1.05 81.7 11.9 91.4 C25

Larynx 802 3.8(0.14) 0.84 95.6 < 3.7 37.2 C32

Lung (incl. trachea) 9091 41.7(0.45) 0.85 86.3 9.3 80.9 C33-34
Melanoma of skin 3402 16.5(0.29) 1.00 97.9 < 1.9 15.5 C43

Prostate 20483 100.5(0.71)  0.90 96.7 2.7 12.5 C61

Testis 590 39(0.16) 0.76 99.3 0.3 44 Cce2

Kidney etc. 2857 14.0 (0.27) 1.01 90.7 33 26.7 C64-66,C68
Bladder 4134 18.2(0.29)  0.87 96.3 < 2.8 24.3 > C67

Brain, central nervous system 1043 6.0 (0.20) 0.95 87.7 6.6 65.4 C70-72
Thyroid 1046 5.7(0.18) 1.34 99.4 0.5 5.4 C73
Lymphoma 4238 21.4(0.34)  0.90 91.6 < 6.1 36.4 C81-88,C90
Leukaemia 1955 10.1 (0.25)  0.88 79.2 < 12.3 53.1 C91-95
[1l-defined (2.0% of total) 1396 6.2 (0.17) 1.08 67.6 < 20.1 134.7 C76-80

All sites except skin 68590 331.5(1.30) 091 914 < 5.5 38.4 C00-96bC44

FEMALE

SITE Cases ASR (se) O/E MV (%) DCO(%) M/1(%) ICD-10

Lip, oral cavity and pharynx 953 3.9(0.14) 0.95 96.9 2.5 24.6 C00-14
Oesophagus 290 1.0 (0.06)  0.86 91.0 7.9 91.4 Cl15
Stomach 798 29(0.11) 093 93.1< 5.6 51.5< Cl16

Colon, rectum and anus 6101 224 (031)< 0.83 94.7 < 3.9 373 C18-21
Liver 621 24(0.11) 1.06 65.7 15.1 95.8 C22
Gallbladder etc. 497 1.7(0.08)  0.98 87.1 4.8 34.0 C23-24
Pancreas 1953 6.9 (0.17) 1.11 81.6 10.3 89.6 C25

Larynx 239 0.9 (0.06) 091 95.0 3.8 30.1 C32

Lung (incl. trachea) 8947 32.8(0.37) 097 87.2 7.4 73.2 C33-34
Melanoma of skin 2488 11.3(0.24) 0.92 98.2 < 1.7 10.9 C43

Breast 20520 87.0 (0.63) 1.00 97.7 < 2.0 20.0 C50

Cervix uteri 1047 52(0.16) 0.83 96.4 < 32 34.6 Cs3

O&U part of uterus 4429 18.7 (0.29) 1.06 98.0 < 1.6 20.9 C54-55
Ovary 1949 8.1(0.19)< 0.88 89.7 6.8 68.6 C56

Kidney etc. 1860 7.8 (0.19) 1.04 89.6 32 229 C64-66,C68
Bladder 1487 5.0(0.14) 093 96.0 < 3.0 29.7 C67

Brain, central nervous system 847 4.5(0.18) 0.97 81.5 73 62.8 C70-72
Thyroid 3211 16.5 (0.30) 1.25 99.5 0.4 2.2 C73
Lymphoma 3743 15.4(0.28)  0.92 90.5 < 6.4 37.1 C81-88,C90
Leukaemia 1564 7.0(0.21) 097 78.3 < 12.8 54.9 C91-95
[1l-defined (2.2% of total) 1506 4.9 (0.14) 1.12 68.1 17.3 113.7 C76-80

All sites except skin 68088 278.6(1.14) 098 92.5 4.6 37.4 C00—96bC44

Data compared with that from 12 cancer registries in the the same region/country
Significant lower (<) or higher (>) changes are marked in bold.

Mortality data: official statistics
A detailed description of the statistical tests used can be found in the Comparability and quality of data chapter (page 72) of Volume VIII.
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