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Can we rely on cancer mortality data?
Checking the validity of cervical cancer mortality data
for Slovenia
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Background. Valid inference on cervical cancer mortality is very difficult since – on the basis of death certificates – it is not always possible to distinguish between cervix, corpus and unspecified uterine cancer
deaths. Our aim was to estimate the extent to which cervical cancer as the official cause of death reflects the
true mortality from cervical cancer in Slovenia.
Material and methods. The data on 2245 deaths from cervix, corpus uteri, and uterus-unspecified cancers
for the period 1985-1999 were linked to the Cancer Registry of Slovenia database from the mortality database of Slovenia.
Results. Officially, in the period 1985-1999, there were 878 cervical cancer deaths. The comparison of these
causes of death with the cancer sites registered in the Cancer Registry revealed that they include only 87.7 %
patients with a previous diagnosis of cervical cancer. Of 650 corpus uteri cancer deaths, 17. 1 % of patients
were registered to have cervical cancer, and of 717 unspecified uterine cancer deaths, 31.4 % were registered.
Taking into account the correctly identified cervical cancer cases among cervical cancer deaths and misclassified cervical cancer deaths as corpus uteri and unspecified uterine, the corrected number of deaths would
be 1106.
Conclusions. When evaluating the impact of cervical cancer mortality from national mortality rates, the
stated underestimation should be taken into account. However, this does not hold for some other cancers.
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Introduction
In our everyday practice, we often meet clinicians seeking the information on the official
cause of death of their patients believing that
this source is the most reliable. To prove that
this is not always true we present our analysis of the data on cervical cancer mortality in
Slovenia. Their validity is of special importance because mortality is the final measure
of the effectiveness of cervical cancer screening programs in a country.1
It has already been pointed out that a valid
inference on cervical cancer mortality is very
difficult since – on the basis of death certificates – it is not always possible to distinguish
between cervix, corpus and unspecified uterine cancer deaths.2 To estimate the extent to
which cervical cancer as the official cause of
death reflects the true mortality from cervical
cancer in Slovenia, all causes of death from
uterine cancers (ICD 8 codes 180 and 182) were
matched with the diagnosis registered in the
Cancer Registry of Slovenia (CRS). The CRS
has been operating since 1950 and is a unique
basis for such epidemiological analyses.3
The official crude mortality rate from cervical cancer increased from 12.5/100,000 in

1953 to 16.3/100,000 in 1962. Since then, it
was slowly decreasing (Figure 1). In 1968, it
was the first time below 10/100,000. In 1997,
it was 6.2/100,000 and in 1999,
5.1/100,000.4,5

Material and methods
Data on 2245 deaths from cervix, corpus
uteri, and uterus-unspecified cancers in the
period 1985-1999 were linked to the Registry
database from the mortality database of
Slovenia.5 During the calendar period under
study, the eighth revision of the International
Classification of Diseases (ICD) was used in
the CRS, while the ninth and tenth in coding
cancer deaths.6,7,8 The classification of cancer
deaths was thus re-coded according to the
eighth revision. The linkage was based on
PIN. The cause of death was compared to the
diagnosis registered in the Registry. In case
more than one cancer had been registered,
the gynaecological cancer (ICD 8 codes 180184) was considered as the cancer of interest
irrespective of the status of cervical cancer at
death of the patient.

Results

Figure 1. Incidence of cervical cancer and mortality
from cervical, corpus and unspecified uterine cancer;
1950-99.
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Officially, in the period 1985-1999, there were
878 cervical cancer deaths. The comparison
of these causes of death with the cancer sites
registered in the Cancer Registry revealed
that they include only 770 (87.7 %) patients
with a previous diagnosis of cervical cancer.
But of 650 corpus uteri cancer deaths, there
were 111 (17.1 %) patients registered to have
cervical cancer and of 717 in whom unspecified uterine cancer was recorded as the cause
of death, 225 (31.4 %) were registered to have
cervical cancer. Taking into account the correctly identified cervical cancer cases among
cervical cancer deaths and misclassified cervical cancer deaths as corpus uteri and un-
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Figure 2. Uterine cancer as official cause of death by subsite, by cancer site registered in CRS, and by age; 1985-99.

specified uterine, the corrected number of
deaths would be 1106.
Hence, the official cervical cancer mortality would be underestimated by 26 %. This underestimation differs by age groups. In
women, aged 20-44 years, nearly all deaths
from cervical cancer (158 of 162) were confirmed at the Registry. However, the death of
33 young patients who had been registered as
cervical cancer cases was attributed to the
corpus uteri (8) and uterus unspecified cancer

(25). The official data on cervical cancer mortality would thus be underestimated by 17 %
in this age group, while in the age group 4564 years and in the oldest one for 23 and 33 %,
respectively (Figure 2).
The trend of official and corrected cervical
cancer mortality in the period 1985-1999 is
presented in Figure 3. The shape of the time
trend was not appreciably affected by the underestimation of mortality.
Radiol Oncol 2001; 35(4): 243-7.

246

Primic Žakelj M et al. / Cervical cancer mortality data in Slovenia

Figure 3. Trends in official and corrected cervical cancer mortality; 1985-99.

Discussion
Though mortality data are available for more
countries than incidence data, they have several disadvantages. Death certification is less
precise in terms of cause of death than the incidence data recorded by cancer registries.9,10
In cervical cancer we face also the problem of
erroneous cause of death statements and of a
varying proportion (20-65 %) of cervix cancer
deaths that are coded to “uterus not otherwise specified”.2,11
Radiol Oncol 2001; 35(4): 243-7.

Our study revealed that among “uterus not
otherwise specified” cancers about a third are
attributable to cervical cancer. Also, among
cervical cancer deaths not all cancers have
been diagnosed as this cancer. After combining the erroneous cause of death statements
and inexact coding, the official mortality statistics underestimates cervical cancer deaths
for about a quarter.
In mortality statistics the underlying cause
of death is coded according to the rules of the
International Classification of Diseases currently in use. In most patients who have ever
been diagnosed with cancer, this disease is
recorded on death certificate as the underlying cause of death. But it depends on the doctor, completing the death certificate, whether
cancer site is determined properly and, consequently, properly coded in mortality statistics.
It has been shown that the degree of misclassification varies with cancer site, being
greater for those that are more difficult to diagnose.10 It is well known that the reliability
of diagnoses recorded on death certificates
depends on the place of death, being more accurate for those who died in hospitals and
where the autopsy had been performed.
It was assumed that, in women below the
age of 45 years, most deaths from uterine cancers are due to cervical neoplasm; so, many
international comparisons take into account
all uterine cancer deaths.2,12,13 Our study provides a numerical estimate for this hypothesis: officially, there were 210 uterine cancer
deaths in this age group in the period under
study, of which only 192 were identified as
cervical cancer cases in the CRS. Older
women less often dye in hospitals than
younger ones. This could also explain a
greater proportion of misclassified cervical
cancer deaths in older age group. Namely, in
case of the patients who did not dye in the
hospital, the physician, certifying death, was
not always the family doctor or the doctor
who treated the patient, but the one who was
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on duty and did not know the medical history of the deceased in details; so, the cause of
death may be less precise.
Our study suggests that the extent of misclassifications and improper or less precise
coding of death causes have not changed appreciably in the time period observed, and
the curve shape of the time trend in cervical
cancer mortality was not considerably affected. But it may happen that by improving
death certification reliability, changes in mortality from cervical cancer may lead to an apparent increase, as already experienced in
some countries.11

Conclusion
When evaluating the impact of cervical cancer mortality drawn from national mortality
rates, the underestimation as stated above
should be taken into account. However, this
is not true for some other cancers. In lung
cancer, in the CRS during the data cleaning
proces, we observe, each year, an overestimation of death officially attributed to lung cancer.
Due to misclassifications described in cancer mortality data and similar deficiencies in
the data on suicide and other injuries and
poisonings, infant mortality data and maternal mortality, the Institute of Public Health
plans to delay the publishing of the official
edition on mortality for at least one year. It is
hoped that this time will be enough to link
mortality data with other databases to render
mortality data more reliable. But in monitoring long term trends in mortality this change
will have to be taken into account.
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