Chapter 2. Techniques of registration

D. B. Thomas

A major purpose of the Cancer in Five Continents series is to
provide data to persons interested in comparing incidence rates of
specific cancers in different populations and over time. Users of
these data are urged to consider factors that can lead to artefactual
differences and misleading comparisons. Possible artefacts must
be ruled out before biological or social reasons for observed
differences between rates are considered.

The primary purpose of this chapter is to describe variations
between registries in the methods used to collect data on new
cancer cases and on the population at risk. Under- or over-
enumeration of populations that constitute the denominators for
rates can lead to spuriously high or low estimates of incidence,
respectively. Incomplete identification of cases in a population
will lead to underestimation of incidence, while inclusion of cases
not resident in the population covered by the registry, or
registering the same cancer more than once, will lead to
overestimation.

In order to obtain descriptive information on registry methods,
all contributors were asked to complete a questionnaire. Information
was collected in a standardized format on the nature of the
geographical area covered by the registry, and the size of the
population at risk, reporting facilities and sources of data,
procedures for case finding, data abstraction and coding methods,
data collected on incident cases, and methods of follow-up for vital
status. The information obtained from each registry included in this
volume is summarized in Tables 2.1-2.3.

Registries included (Table 2.1.)

The registries contributing to this volume are listed in Table 2.1,
grouped by geographical area. Data submitted by some registries
were not accepted because they were judged by the editors not to
be of sufficient validity. The criteria and indicators of data quality
which were used in the evaluation are described in Chapter 5.

Population (Table 2.1, column 1)

The denominators used to calculate rates generally come from
official sources such as census data, and from population
estimates and projections based upon information from
censuses, together with rates of birth, death and migration.
Estimates tend to be more accurate for years close to a census
than for years further away in time. Estimates based on
interpolations between censuses tend to be better than
projections since the last census. Empirical projections are not as
accurate as projections based on data from birth and death
certificates, and estimates are further improved if information on
in- and out-migrations is also utilized.

The absolute size of the population on which rates are based
affects the accuracy of the estimated rates. Rates based on small
numbers of persons are more subject to random variation than
rates based on large populations.

The description of each cancer registry is accompanied by the
estimated population(s) at risk for which rates have been
calculated; the source of these population data is provided.

Surface area and population density (Table 2.1, Columns 2 and 3)
The population density has been calculated by each registry from
the population estimates and the surface area. While cancer
registries in developed regions (North America, Europe, Japan,
Australia/New Zealand) may cover quite large areas (provinces,
states or entire national populations), in developing countries they
are generally confined to urban centres. This is because of well
recognized problems of diagnosis and enumeration of cancer cases
in rural populations. While a calculated incidence rate for an urban
area may be a reasonable estimate of the true value for that
community, it may not be fully representative of the entire country in
which the registry is situated, where lifestyles in rural populations
may be very different.

Latitude (Table 2, Column 4)

The incidence rates of some cancers vary with latitude. Such
variation may provide evidence for a role of ultraviolet radiation
(sunlight) in the etiology of certain cancers. Similar variations in
rates of other cancers remain unexplained. Information on
latitude is provided for those interested in investigating this
phenomenon further.

Years registration began (Table 2, Columns 5 and 6)

It takes time to develop a cancer registry that achieves a high level
of completeness and accuracy. Data from registries that were
established recently should therefore be viewed with some caution.
Rates may be underestimated due to incomplete registration.
Alternatively, during the early years of data collection, prevalent
cases (especially from death certificate diagnosis) may erroneously
be included as new incident cases, increasing the calculated rates.

Legislation (Table 2.1, Column 7)

Legislation or administrative orders making cancer a reportable
disease and requiring the reporting of cancers to a registry cannot
guarantee completeness of reporting, and the absence of reporting
requirements does not necessarily indicate incomplete case finding.
However, the presence of laws or rules requiring reporting can
enhance registry operations by ensuring access to, or reporting
from, all facilities that diagnose or treat cancer.

Diagnostic and treatment facilities (Table 2, Columns 8—11)

The presence of specialized cancer treatment and radiotherapy
facilities in an area covered by a registry reduces the likelihood that
persons with cancer will go outside the area for care and hence be
missed by the case-finding process. In some instances, the
percentage of resident cases that are treated outside the area is
known, and if this percentage is high, it may be that some have
been missed by case-finding procedures, leading to under-
enumeration and underestimation of incidence rates. Conversely,
when many non-resident cancer cases are treated within the
registry area, particular care is needed in identifying the usual place
of residence of each case. Inclusion of non-residents in the
numerator will result in overestimation of the true incidence.
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Case-finding sources (Table 2.2)

The first six columns of Table 2.2 show the types of hospital
facilities from which cancer cases are typically identified: public
and private inpatient facilities, radiotherapy departments, and
public and private hospital outpatient facilities. Columns 11 and 12
show whether records from general practitioners’ offices and
health insurance companies are accessed for case-finding
purposes. Columns 7, 8 and 9 show laboratory facilities that serve
as case-finding sources: pathology laboratories, autopsy services
and haematology laboratories. All registries access hospital
records and pathology reports, and in the past, these sources,
along with death certificates, have provided a reasonably high level
of reporting. However, certain cancers are increasingly frequently
treated only as outpatients (e.g., some melanoma cases in the
United States) and failure to access these sources will lead to
underestimation of the incidence (Karagas et al, 1991). Similarly,
chronic leukaemia may be missed if haematology laboratories are
not accessed.

Conversely, the inclusion of cases found as incidental findings
at autopsy may spuriously increase incidence rates (Chapter 5),
although with autopsy becoming a less frequent routine
procedure, this source of error is likely to be tiny. On the other
hand, the existence of screening programmes can markedly
influence incidence either by detecting cases of ‘cancer’ that
would not otherwise have come to medical attention, or by
causing transient increases in incidence, especially when the
screening programme is initiated, as a result of bringing forward
the date of diagnosis. Nevertheless, in general, the more facilities
are utilized for case finding, the more complete and accurate
reporting will be; and significant omissions raise concerns that
case finding may be incomplete. Multiple sources of case finding
do, of course, require efficient record linkage procedures to
ensure that all of the records pertaining to a single case are
brought together in a single registration, so that multiple recording
of the same cancer does not occur.

An entry ‘N/A (not applicable) in the table indicates that the type
of facility is not present in the registry area. If similar facilities are
available (e.g., the absence of private facilities, but universal
access to public facilities), this is not necessarily an indicator of
under-registration. However, the absence of, for example, any
radiotherapy facilities, might suggest that some cases will have
been missed because they went outside the area for care.

Column 10 of Table 2.2 indicates whether death certificates
are used as a source of case finding. Death certificates are
especially useful in identifying cases that are not diagnosed
microscopically, such as cancers of the pancreas and liver. On the
other hand, over-reliance on death certificates as a means of case
finding, without adequate follow-back to obtain additional
information (as indicated by a high percentage of cases
diagnosed only from death certificates), may indicate incomplete
case finding by other means (Chapter 5).

Abstracting and coding (Tables 2.2, Columns 14 and 15)

The last two columns of Table 2.2 show the percentages of cases
abstracted and coded by registry personnel. The remainder are
presumably abstracted and coded primarily by hospital workers.
Although many hospital workers, especially hospital tumour
registrars, are well trained and produce high-quality data, if a high
percentage of these tasks is performed by central registry
personnel, it suggests better quality and greater uniformity in the
information collected.

Basic information (Table 2.3, Column 1)

In order to uniquely identify the affected person and confirm that
he or she is a resident of the area, the registry must collect the
name, sex, date of birth or age, and usual residential address of
each case. In some instances this is supplemented by a unique
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identifying number (Table 2.3, column 3) such as a national
identity number, social security number or national health
insurance number.

Information on the tumour must include the date of ‘incidence’
(usually date of diagnosis or hospitalization or first treatment) and its
primary site and histological type, preferably coded according to an
internationally recognized system in the International Classification
of Diseases for Oncology (ICD-O; see Chapter 3). The fifth digit of
the morphology code, known as the behaviour code, distinguishes
invasive malignancies (code 3) from in situ malignancies (code 2)
and benign conditions (not usually registered; see Chapter 3). Some
registries collect date of first symptoms (Table 2.3, column 9). This
can serve as a check on date of diagnosis, and the difference
between the dates of first symptoms and diagnosis has been
advocated as an index of delay in receiving medical care; its value
for this purpose has not been adequately established.

No registry that does not collect information on these essential
variables has contributed to this volume. If, because of concern
about protecting the privacy of individuals, unique identifying
information has not been recorded, it is not possible to avoid
multiple entries on the same case into the registry, so that the data
are unsuitable for inclusion. In rare instances, although one or more
of the essential variables was missing, substitutes were used that
seemed sufficiently adequate to allow inclusion of the data.

Other information on registered persons
Columns 2, 4, 5 and 6 of Table 2.3 indicate, respectively, whether
data on place of birth, marital status, religion and race or ethnicity
are routinely collected. It may be possible to calculate incidence
rates according to these variables and thus identify groups at
unusually high or low risk of specific cancers. This information can
provide etiological clues and aid in setting priorities for research and
cancer control activities. However, caution must be exercised in
using these variables, because the criteria used to define them by
registry and census personnel may differ, rendering the data used
for the numerators and denominators of the rates incompatible.
Columns 7 and 8 of Table 2.3 indicate whether the registry
routinely collects information on principal and usual occupation.
Broad occupational categories can be used as an index of
socioeconomic status. If comparable information is available on the
population covered by the registry, occupational data can be used
to calculate incidence rates by socioeconomic status. Routine
collection of information on occupation has been advocated as a
means of identifying occupational sources of human carcinogens.
However, if this information is available to cancer registries, it is
usually restricted to that recorded in hospital or other medical
records. It is frequently absent or incomplete, may not contain
information on occupational exposures at the relevant time in the
person’s life, and is often too imprecise to allow inferences on
exposures to specific substances. Great caution should therefore
be exercised in using routinely collected data on occupation to
investigate occupational causes of cancer.

Stage, treatment and survival
These variables provide information relevant to the care of cancer
patients and the outcome of disease. They are not used in this
publication, and must be obtained from the individual registries.
Whether stage of disease at time of diagnosis is recorded is
shown in column 10 of Table 2.3. This information is essential for
studies of survival in patients with cancer. It is also useful for
assessing delays in diagnosis. Whether information on first course
of treatment (including up to one year after diagnosis) is collected
is provided in column 11 of Table 2.3. This information may be
reasonably complete for treatments completed during a patient’s
initial hospitalization, but tends to be less complete or absent for
treatments continued or initiated on an outpatient basis. Specific
modes of treatment tend to be coded only in broad categories
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(e.g., surgery, chemotherapy, radiation). Such data are suitable for
assessing general access to basic treatment modalities, but
cannot be used to assess or compare the efficacy of specific
treatment regimens.

Column 12 of Table 2.3 indicates whether registered cases are
followed up for vital status, and if so whether this is attempted for all
or selected cases. Column 13 indicates whether death certificates
are used to update vital status (usually by regular computer
matching) and column 14 shows whether the registry has an active
system of periodically following registered cases not known to be
dead. The latter method of follow-up is of particular importance in
areas where death certification is incomplete, computer matching of
registry and death certificate files is not possible or of questionable
validity, or substantial numbers of persons with cancer migrate to
areas not covered by the registry.

Use of the data

Errors in data-sets are frequently identified during statistical
analysis. Thus, registries whose data have been extensively used
for local studies will tend to contain fewer errors than registries that
have not (provided that there is a system in place for users to
provide feedback to registry personnel). Use of registry data can
also serve to encourage registry personnel in their laborious and
often tedious work, if they are informed of the results of data
analyses and studies that utilize their data.
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