
390 REVUE CANADIENNE DE SANTÉ PUBLIQUE VOLUME 91, NO. 5

Accurate and complete registries are an
important source of information for
research studies investigating a variety of
issues related to disease occurrence.1 Many
countries have established cancer registries
and endeavoured to make them as accurate
as possible,2 although studies to evaluate
completeness of coverage and data accura-
cy have shown a considerable disparity
between registries.3-12 Even if the overall
accuracy is good, wide variation may exist
in the quality of information from differ-
ent reporting sources or about individual
cancers.

In Saskatchewan, cancer is a reportable
disease, with information on cases being
collected and maintained by the
Saskatchewan Cancer Agency (SCA) in its
population-based cancer registry, which is
one of the oldest in the world having been
started in 1932.13 The principal source of
registrations (91% of all cases excluding
non-melanoma skin cancers) is pathology
reports. A further 3% of the registrations
come from death certificates, and the rest
are from physician service claims, hospital
reports, physician referrals and an inter-
provincial data exchange. All physician ser-
vice claims with a cancer disease or proce-

dure code are referred to the SCA for
approval before payment and any case not
registered is followed up with the appropri-
ate physician to verify the diagnosis. The
SCA registry is reported to be one of the
most complete in Canada,14 although the
evidence is limited to the high rate of
microscopically confirmed tumours2 and
an analysis of the recording of Wilms’
tumour cases.15

Knowledge about the consistency
between different data sources within a
health care system is important for patient
care and research purposes.16,17 In a study
of aplastic anemia and agranulocytosis18 –
conditions that can result from the disease
and treatment processes of cancer – infor-
mation on patients was obtained from the
SCA registry, hospital chart abstracts and
death registrations and an evaluation of the
concordance between these data sources
was possible. 

METHODS

The Saskatchewan government supplies
a wide range of publicly funded health care
programs to provincial residents, while the
SCA provides cancer therapy.14,19 Each eli-
gible resident is issued with a unique
health service number (HSN) that is
required to obtain benefit from health care
programs (>95% of the population of just
over one million are eligible residents; the
rest are served by federal programs). The
HSN is recorded in the relevant datafile
when service is provided and is the key to
data linkage. The accuracy of the HSNs is
maintained on a daily basis and the relia-
bility of the linkage using the HSN is
good. The accuracy and reliability of the
Saskatchewan health care datafiles have
been found to be acceptable for distinct

A B S T R A C T

Accurate and complete registries are an
important source of knowledge about cancer.
The concordance of the recording of neo-
plasms in the Saskatchewan cancer registry
with that in hospital charts and death regis-
trations was evaluated for 368 patients. The
agreement between registry and hospital
charts or death registrations was excellent
(kappa: 0.93; 95% confidence interval: 0.89,
0.97), with 91.3% of those with cancer hav-
ing the same neoplasm recorded in their
chart or death registration as in the registry.
There was only one patient whose hospital
chart indicated cancer who was not in the
registry and one apparent major discrepancy
relating to the cancer site, which was due to
the recording of the primary site in the reg-
istry and a secondary in the hospital chart.
Although based on a relatively small number
of patients, these results suggest a high degree
of consistency between cancer registry, hospi-
tal charts and death registrations in
Saskatchewan.

A B R É G É

Des registres précis et complets sont une
source importante d’information sur le can-
cer. La concordance de l’enregistrement des
néoplasmes dans le registre du cancer dans la
Saskatchewan, les dossiers des hôpitaux et les
certificats de décès a été évaluée pour 368
malades. Le degré d’accord entre le registre,
les dossiers des hôpitaux et les certificats de
décès était excellent (kappa: 0,93; intervalle
de confiance à 95 %: 0,89, 0,97), avec
91,3 % de ceux avec le cancer ayant le même
néoplasme enregistré dans leurs dossiers ou
leurs certificats de décès comme dans le reg-
istre. Il y avait un seul malade où le dossier
d’hôpital indiquait un cancer qui n’était pas
dans le registre et apparemment, un désac-
cord important concernant le site d’un can-
cer où le site primaire avait été inclus dans le
registre mais le site secondaire pour le dossier
de l’hôpital. Bien qu’ils soient basés sur rela-
tivement un petit nombre de malades, ces
résultats suggèrent un haut degré de
cohérence entre le registre du cancer, les
dossiers des hôpitaux et les certificats de
décès dans la Saskatchewan.
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conditions, but poorly defined diagnoses
and those determined from laboratory
results should be examined with caution.20-

24 Considerable use has been made of the
datafiles for research purposes.14,19,25,26

In the aplastic anemia and agranulocyto-
sis study,18 all patients with primary dis-
charge diagnosis codes for these dyscrasias
but without a secondary code for cancer
between 1982 and 1991 were identified
from the provincial hospitalization datafile.
Information on each patient included gen-
der, age, admission and discharge dates,
and primary and secondary discharge diag-
noses using four-digit International
Classification of Diseases (ICD-9) codes.27

Unique dummy identifiers were substitut-
ed for the HSNs before data were supplied
for analysis.

Because the computer records do not
contain clinical or laboratory data either to
confirm the disorder or to rule out alterna-
tive causes, health record abstractors
obtained this information from hospital
charts for the relevant admissions. Hospital
charts can be identified accurately, using
the HSN and other codes recorded in both
the computer record and the chart, and the
retrieval rate is normally close to 100%.24

The abstractors were trained to ensure a
standardized approach to data collection
and used a purpose-designed form to
record the information. Death registrations
were obtained from the provincial vital sta-
tistics records for most of the patients who
had died.

The hospital chart abstraction process
suggested that many dyscrasia patients
with cancer reported in their chart did not
have the cancer recorded as a secondary
diagnosis in the hospitalization datafile,
even though the dyscrasia appeared to be
directly related to the neoplasm or its treat-
ment. To maximize the identification of
cancer cases, the HSNs, names and
addresses of all patients in the study were
supplied by Saskatchewan Health directly
to the SCA for a check against its registry.
The SCA provided International
Classification of Diseases for Oncology
(ICD-O) diagnostic codes28 for the identi-
fied patients. 

The concordance regarding cancer
occurrence between the SCA registry, hos-
pital charts and death registrations was

quantified and evaluated, using kappa29

with a 95% confidence interval (CI), for
those patients for whom information was
available. Because there is no direct equiva-
lence between many of the ICD-9 and
ICD-O codes and diagnoses from the hos-
pital charts and death registrations were
recorded in a verbatim manner, “concor-
dance” was defined as the same site for
solid tumours and the same broad type,
e.g., leukemia, for hematological cancers.

RESULTS

A total of 397 patients with a primary
diagnosis code for aplastic anemia or
agranulocytosis were identified from the
hospitalization datafile. Twenty-seven
patients (9 in the cancer registry and 18
not in it) had neither a hospital chart
abstract nor a death registration because
the chart was unavailable or the hospital-
ization occurred prior to the patient being
entered in the SCA registry, and, for those
who had died, no registration was found.
In addition, 1 patient had thrombo-
cythemia and another had neurofibro-
matosis recorded on their respective death
registrations; these conditions are consid-
ered to be benign disease by the SCA not
requiring registration unless chemotherapy
is needed and neither was in the cancer
registry. These 29 patients were excluded
from further analysis.

The availability of information about the
remaining 368 patients is described in
Table I. One hundred and twenty-seven
(34.5%) were either recorded in the cancer
registry or had a hospital chart or death
registration that mentioned cancer. The
median age of both these patients and the
other 241 was 68 years, with a range of less
than 1 year to 95 years.

The sites of the cancers recorded for the
127 patients are listed in Table II. Since

the study from which the patients were
obtained focussed on blood dyscrasias, it is
not surprising that a high proportion of
the cancers (48.0%) were hematological or
lymphomas. Nevertheless, over half were
solid tumours with a range of sites.

Table III shows the concordance of the
recording of cancer in the SCA registry,
hospital charts and death registrations for
all 368 patients. For 124 of the 127 cancer
patients (97.6%), the SCA and one or
both of the other data sources agreed that
the person had cancer and, for 116
(91.3%), the other source(s) recorded the
same cancer. The kappa value for Table III
is 0.93 (95% CI: 0.89, 0.97), which indi-
cates excellent agreement.30 When hospital
charts and death registrations were exam-
ined separately, the concordance with the
SCA registry was 90.9% and 82.0%,
respectively, and the kappa values were
0.93 (95% CI: 0.88, 0.97) and 0.82 (95%
CI: 0.74, 0.91).

One patient, a 78-year-old male, had a
hospital chart that mentioned adenocarci-

TABLE I
Availability of Information for the 368 Patients in the Evaluation

Cancer Patients 127
Died, hospital chart abstract and death registration obtained 57
Died, death registration obtained, but no hospital chart abstract 26
Alive, hospital chart abstract obtained 44

Non-cancer Patients 241
Died, hospital chart abstract and death registration obtained 88
Died, hospital chart abstract obtained, but death registration unobtainable 6
Alive, hospital chart abstract obtained 147

TABLE II
Sites of Cancer Recorded for the

127 patients

Site of Cancer No.*

Blood 42
Lymph 19
Breast 13
Colo-rectal 11
Lung 11
Prostate 10
Bladder/kidney 8
Eye/nasopharynx/sinus 5
Lip 3
Ovary 3
Adrenal 2
Brain 2
Multiple myeloma 2
Leg (osteosarcoma) 2
Ewing’s 1
Pancreas 1
Thymus 1
Other 3

* 10 patients had two sites and 1 had three
sites



noma of the lung but was not in the reg-
istry, and no neoplasm was recorded in his
death registration when he died two
months after being discharged. There were
also two patients recorded in the cancer
registry who had either a death registration
that did not indicate cancer and no hospi-
tal chart abstract (a 78-year-old male), or a
hospital chart abstract that did not men-
tion cancer and was alive (a 74-year-old
female).

Details of the nine cases in Table III
with a hospital chart and/or death registra-
tion disagreeing about the cancer type or
site recorded by the SCA are provided in
Table IV. The most common discrepancy
was leukemia being recorded in the registry
and a pre-leukemic or leukemia-associated
condition reported in the death registra-

tion (cases 1, 2, 5, 6 and 7); cases 5-7 were
all “death certificate only” registrations.
The hospital chart for case 4 indicated
widespread cancer of the “uterine endo-
cervix involving the urinary tract, bladder,
rectum and pelvic peritoneum,” but the
SCA had recorded cancer of the kidney,
which may have been a secondary site. The
discrepancy in site between registry and
hospital chart in case 8 was minor and
unsurprising in a 5-year-old child. The 83-
year-old female (case 3) whose hospital
chart and death registration both recorded
acute lymphoblastic leukemia was regis-
tered by the SCA as having myeloprolifera-
tive disorder and “cancer of uncertain
behaviour” because insufficient data were
available to record more precisely. These
differences are regarded as minor.

The only major discrepancy was the 67-
year-old female (case 9) recorded by the
SCA as having melanoma of the choroid (a
vascular membrane covering most of the
posterior of the eye between the retina and
the sclera) for whom her hospital chart
stated “carcinoma of lung.” Further com-
parison of the hospital chart abstract and
the SCA record for this patient indicated
that the correct chart had been abstracted.
The SCA had correctly recorded the pri-
mary cancer (choroid melanoma), whereas
a secondary site (lung cancer) diagnosed
shortly before the hospitalization in ques-
tion had been entered in the hospital chart
as what appeared to be another primary
cancer.

DISCUSSION

This evaluation of the concordance
between cancer registry data, hospital
charts and death registrations in
Saskatchewan is an opportunistic one and,
as such, has limitations. Only a relatively
small number of patients were included, all
of whom had a blood dyscrasia, which may
limit the generalizability of the results,
although there was no other obvious influ-
ence in selecting the patients. No hospital
abstract was sought for 25 patients who
had a death registration mentioning cancer
(Table III) because this was sufficient
information to remove them from the
aplastic anemia and agranulocytosis
study.18 A range of cancers were included,
but there were few patients with some
types of cancer. Finally, the level of agree-
ment was limited to the general cancer
type or site. Nevertheless, the findings pro-
vide information about the reliability and
accuracy of the Saskatchewan cancer reg-
istry data, which has been sorely lacking.

Concordance on the occurrence of can-
cer between the data sources was 98% and,
for 91%, the registry and hospital chart or
death registration agreed on the type or site
of the cancer. These figures are impressive,
especially considering the high proportion
of hematological cancers, which can be dif-
ficult to classify. 

However, high concordance should be
expected with cancer being a reportable
disease in Saskatchewan and the require-
ment for registration before physicians,
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TABLE III
Concordance of Cancer Registry Data, Hospital Charts and Death Registrations

Cancer Registry Hospital Chart Death Registration No. %
(n=368)

Registered Same neoplasm Same neoplasm 43 11.7
Registered Same neoplasm Different neoplasm 2* 0.5
Registered Same neoplasm No mention 6 1.6
Registered Different neoplasm Different neoplasm 2* 0.5
Registered No mention Same neoplasm 3 0.8
Registered Not abstracted Same neoplasm 22 6.0
Registered Not abstracted Different neoplasm 3* 0.8
Registered Not abstracted No mention 1 0.3
Registered Same neoplasm Alive 40 10.9
Registered Different neoplasm Alive 2* 0.5
Registered Chemotherapy for unspecified neoplasm Alive 1 0.3
Registered No mention Alive 1 0.3
Not registered Adenocarcinoma of the lung No mention 1 0.3
Not registered No mention No mention 88 23.9
Not registered No mention Not found 6 1.6
Not registered No mention Alive 147 39.9

* Details of these nine discrepant cases are provided in Table IV

TABLE IV
Details of the Nine Discrepant Cases

Case Age/ Cancer Registry Hospital Chart Death Registration
No. Sex

1 68/M Acute leukemia, NOS Acute leukemia, NOS Myelodysplasia
2 31/M Erythroleukemia Erythroleukemia Red cell aplasia

3 83/F Myeloproliferative disorder Acute lymphoblastic Acute lymphoblastic
and “cancer of uncertain leukemia leukemia
behaviour”

4 78/F Cancer of the kidney Cancer of the bladder, Cancer of the bladder
rectum, cervix and
peritoneum

5 72/M Leukemia, NOS Not abstracted Pre-leukemia
6 84/F Leukemia, NOS Not abstracted Myelodysplasia
7 83/F Leukemia, NOS Not abstracted Myelodysplasia

8 5/M Rhabdomyosarcoma Rhabdomyosarcoma Alive
of the epididymis of the testicle

9 67/F Choroid melanoma Cancer of the lung Alive

NOS: Not otherwise specified
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who are almost entirely remunerated on a
fee-for-service basis, can receive payment
for services with an associated cancer diag-
nosis. These conditions are also reflected in
the fact that only 6 of the 127 cancer
patients (4.7%) were registered posthu-
mously by the SCA from their death
records (the rate of “death certificate only”
registrations is usually around 3%). These
proportions are much lower than corre-
sponding figures (>20%) reported from
England,31-33 where cancer registration is
non-statutory, less complete10,11,16 and
often inadequately funded.34 In our data,
there was only 1 patient with a hospital
chart that recorded a neoplasm who was
not registered and 2 registered patients
without a chart or a death registration that
mentioned cancer (Table III). The single
apparent major discrepancy (Table IV),
which resulted from the recording of the
primary site in the registry and the impre-
cise reporting of a secondary site in the
hospital chart, was probably due to the
SCA and the hospital having different
recording priorities.

Although there may be some limitations
on the generalizability from results based
on cases with blood dyscrasias to all
patients, this evaluation suggests a high
degree of concordance between the cancer
registry, hospital charts and death registra-
tions in Saskatchewan. However, because
many patients with cancer do not have a
secondary diagnosis recorded in the hospi-
talization discharge datafile (127 in this
analysis), this file alone is inadequate to
identify cancer patients and linkage with
the more reliable SCA data is essential.
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