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Reliability of Death Certificate Data on Vascular
Lesions affecting the Central Nervous System *

AUBREY KAGAN,1 SHIBANOSUKE KATSUKI,2 NILS STERNBY3 & RUDOLF VANtEK 4

Although it is generally stated that national mortality statistics are to some extent
unreliable, it is difficult to ascertain their degree of unreliability. In studies carried out in
limited areas of Czechoslovakia, Japan and Sweden it has been possible to determine the
cause of death at autopsy in a large series of cases, and the findings relevant to " vascular
lesions affecting the central nervous system " (CNS) have been compared with the national
mortality statistics for the same causes and with the clinical findings.

It was found that death rates for vascular lesions affecting the CNS, taken as a whole,
obtained from the autopsy studies were close to the national figures but that the ratio of
cerebral haemorrhage to cerebral infarction was lower in the autopsy data, indicating that
classification into cerebral haemorrhage and cerebral thrombosis is incorrect in the national
figures and that the former is over-diagnosed at the expense ofcerebral thrombosis.

Comparison of the autopsy data with clinical diagnoses in Prague and Malmo showed
that only 70 % of the cases offresh cerebral vascular accidents regarded as the principal
cause of death by the pathologist were diagnosed before autopsy, and that many cases
found by the pathologist but not considered to be the principal cause of death were not
suspected clinically. Less than 1 % of cases of cerebrovascular accident regarded as the
principal cause of death by the clinician were not found by the pathologist.

Many who use national mortality data complain
that they are of limited value but do not check their
reliability and continue to use the data and to draw
(tentative) conclusions. Attempts to check such
data have been made from time to time but usually
the requirements for doing so have been lacking.
In a recent survey of 6 European countries (WHO
Chronicle, 1967) a comparison of coding procedure
was made. This is useful but takes no account of the
quality of the data reaching the coders and it is on
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this that all else eventually depends. Moriyama and
his colleagues (1958) attempted to check the quality
of death certificate diagnosis in the USA by ques-
tioning the certifiers. Here the data can be no better
than the judgement on which the diagnosis was
made and this diagnosis was often made in the
patient's home and seldom on autopsy information.
Alderson & Meade (1967) have compared death
certificate data, in a sample of hospital deaths in
Oxford, England, with hospital records; autopsy
information was present in only a small proportion.
Heasman (1962) compared the clinician's diagnosis
before autopsy with autopsy findings in a sample
of hospitals in the United Kingdom. Because of the
low autopsy rate of deaths in the United Kingdom,
the data were not representative of a community.
A satisfactory check requires diagnosis of a high
quality related to a population. It is difficult to
satisfy both these requirements in the same data.

Recently we have been able to compare mortality
rates from cerebrovascular disease in ad hoc follow-
up or autopsy studies related to population in three
small demographically defined areas, with the
corresponding national figures.
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TABLE 1
COMPARISON OF MORTALITY RATES FOR VASCULAR LESIONS AFFECTING

THE CENTRAL NERVOUS SYSTEM (B 22) BASED ON NATIONAL STATISTICS WITH THOSE BASED
ON SPECIAL INQUIRY IN A LIMITED AREA IN CZECHOSLOVAKIA, JAPAN AND SWEDEN

Annual mortality rate (0/,o)
Country or place Source Year

>40 years 40-79 years 40-59 years

Czechoslovakia World Health Statistis Annual, 1963, vol. 1 1963 2.7 1.9 0.3

Prague area 11 Population-related autopsy study 1963-66 - 2.2 0.7

Japan World Health Statistics Annual, 1963, vol. 1 1963 5.9 5.0 1.5

Hisayama Follow-up study 1961-66 5.4 4.5 1.3

Sweden World Health Statistics Annual, 1963, vol. 1 1963 2.8 1.8 0.3

Malmo Population-related autopsy study 1963-66 - 1.4 0.4

If our tests are correct, they show that, in the areas
studied, mortality rates given by national figures
for cerebrovascular accident taken as a whole and
as principal cause of death are roughly correct, but
that false figures are given for the ratio of cerebral
haemorrhage to cerebral infarct. Our tests show
that misclassification of the cause of death, in the
individual, occurs if reliance is placed on death
certification without autopsy. It also shows that
many undiagnosed cases of fresh cerebrovascular
lesions occur as associated cause of death.

MATERIAL

The study material was as follows.
(1) Men and women aged 40 and over from

Hisayama, a small town in Japan (Katsuki et al.,
1964). Clinical examination and follow-up from
1961 to 1966 was made on 90.1 % of the population
sample-I 658 men and women in all. These people
were re-examined if they became ill, and from 1962
onwards 90% to 100% of those dying were autopsied.

(2) Autopsy examination of approximately 90%
of all deaths occurring in Malm6, Sweden, and
Prague area II, Czechoslovakia, between 1963 and
1966, in men and women aged 40 to 79 years-
populations of approximately 100000 and 50000
respectively.'
There is no doubt that the quality of diagnosis,

both before and after autopsy, was higher in these

1Hitherto unpublished data from a study organized
by WHO in co-operation with pathologists from Czecho-
slovakia, Sweden and USSR. For a description of the study
design see Uemura et al. (1964).

studies than that on which national mortality
statistics are based and the data are also closely
related to the populations studied. The relevance of
the findings in the small population studied to the
country as a whole, however, needs some con-
sideration and is more difficult to assess.

RESULTS

In Hisayama the annual mortality rates for vas-
cular lesions of the central nervous system (CNS)
were similar to those for the country as a whole.
Further, it was possible to compare data on body-
weight, blood pressure, serum cholesterol level, etc.,
with values obtained in surveys in other parts of
Japan. There was little difference. The vascular
lesions affecting the central nervous system registered
as annual mortality rates in Malmo and Prague are
very similar to those for the country as a whole.
There is no reason to believe that the population
of Prague area II differs grossly, in respect of
cerebrovascular disease, from that of the rest of
Prague.

Table 1 shows how the national mortality rate
for vascular lesions of the CNS compares with
information from ad hoc studies in a small area in
the same country in Czechoslovakia, Japan and
Sweden. The rates are similar but not identical, and
Japan evidently has a higher mortality rate than
Czechoslovakia or Prague whether national or
local figures are considered.
While the over-all national mortality rates for

vascular lesions of the CNS show little change with
time, the reported rates for subarachnoid and
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TABLE 2

MORTALITY RATE RATIO OF CEREBRAL HAEMORRHAGE TO CEREBRAL INFARCTION
IN NATIONAL STATISTICS a AND IN AD HOC INQUIRY

National, Ad hoc, National, Ad hoc, National, Ad hoc, National,
45-54 years 50-59 years 55-64 years 60-69 years 65-74 years 70-79 years >75 years

Czechoslovakia 6 1.5 5 1.0 4 0.7 1

Japan 12 4.0 7 2.5 4 0.5 3

Sweden 9 2.0 5 1.0 2 0.5 2

a Epidem. vital Statist. Rep., 1965.

TABLE 3

COMPARISON OF CLINICAL WITH AUTOPSY DIAGNOSIS OF ALL KINDS
OF FRESH VASCULAR LESION AFFECTING CENTRAL NERVOUS SYSTEM

TAKEN TOGETHER AMONG MEN AND WOMEN AGED 40-59 YEARS
IN MALMO AND PRAGUE AREA II, 1963-66

Positive at autopsy
Negative at Total

As principal cause Not principal cause autopsy clinically
of death of death

Positive clinically 71 13 16 100

Negative clinically 36 31 1 311 1 378

Total at autopsy 107 44 1 327 1 478

cerebral haemorrhage (rubrics 330 and 331 in the
International Classification of Diseases) and for
cerebral embolism and thrombosis 1 (332) show
considerable change, in opposite directions, in many
places during the last 10-20 years (Epidem. vital
Statist. Rep., 1965). Most often the rates for cerebral
haemorrhage have decreased, and those for cerebral
thrombosis have increased, with time. This, if true,
is important because it is so often observed in
countries where there is a high mortality from
atherosclerotic heart disease. The inference has been
made that factors responsible for increase in mor-
tality from coronary heart disease are also res-
ponsible for increase in mortality from cerebral
thrombosis.

Clinically it is difficult to distinguish cerebral
haemorrhage from cerebral infarct 1 and quite often
death certification begs the question-e.g., use of
the term "apoplexy " or "cerebrovascular acci-
dent ".

1 The term " cerebral thrombosis " is used in mortality
statistics and is synonymous with "cerebral infarct ". We
prefer the latter term but use the former when referring to
national mortality statistics to avoid confusion.

When all cases are subjected to very careful
clinical scrunity or, better still, to autopsy, the
differential diagnosis can be made with greater
accuracy. Table 2 compares the ratio of cerebral
haemorrhage (+ subarachnoid haemorrhage; 330,
331) to cerebral embolism and thrombosis (332) as
obtained from national figures with that obtained
from the ad hoc studies, where the diagnosis is
based on better evidence.
The ratios from the ad hoc surveys are much lower

than the national figures. The inference is that
national data on the mortality rate, for cerebral
haemorrhage and cerebral thrombosis separately,
are unreliable.
Many investigators wish to determine the cause of

death of the individuals in a group who have been
characterized by factors such as smoking habits,
blood pressure, treatment, etc. Misclassification of
the cause of death might make such observations
meaningless.

Table 3 gives some idea of the discrepancies that
could occur if characterization of cause of death
depends on death certification without autopsy.



480 A. KAGAN AND OTHERS

It relates clinical diagnosis before autopsy with
autopsy diagnosis in 1478 deaths of men and women
aged 40-59 years in Malmo and Prague area II.
These were nearly all the deaths in these age-groups
in those areas over a period of 3 years. The clinical
diagnosis was better than average and nearly all
deaths were in hospital cases. All kinds of fresh
vascular lesions of the central nervous system 1 are
grouped together so that a pathologist's diagnosis of
subarachnoid haemorrhage and a clinical diagnosis
of cerebral infarct would not, in this analysis, count
as a misclassification.

In spite of this broad diagnosis the clinician missed
36 cases out of 107 in which the pathologist regarded
vascular lesion affecting the CNS as the principal
cause of death. There was no clinical note of
cerebrovascular disease in 31 cases out of 44 in
which the pathologist regarded vascular lesion as a
secondary finding. Part of this may have been
because the lesion was known but not noted on the
basic data form. But much of it is likely to be
because the lesion passed undiagnosed. The clinician
diagnosed vascular lesion of the CNS as the cause
of death 16 times when the pathologist could not
confirm it.
Of the 36 cases in which the pathologist regarded

fresh vascular lesion affecting the CNS as the
principal cause of death but the clinician missed the
diagnosis, there were 20 cases of fresh cerebral
haemorrhage and 4 cases of fresh cerebral infarct.
The clinical diagnoses are given below; the 12

cases not listed were of extracerebral haemorrhage:

No. of " Wrong " Autopsy finding
cases clinical diagnosis (principal cause of death)

7 Unknown
6 Hypertension
2 Coronary heart disease Fresh cerebral
2 " Senility" haemorrhage
1 Cancer
1 Pyelitis
1 Other disease

2 Pulmonary embolus F
1 Coronary heart disease Fresh cerebral
1 Hypertension infarct

1 Old vascular lesions of the brain, status lacunaris,
status cribrosus, vascular atrophy of the brain, are not
included in the analysis unless a fresh vascular lesion is
present as well. In practice it was rare for such conditions
to be regarded as the principal cause of death either clinically
or at autopsy.

Of the 31 cases in which the autopsy showed fresh
vascular lesion affecting the CNS but not as principal
cause of death, and in which there was no clinical
mention of vascular lesion affecting the CNS, there
were 9 cases in which fresh cerebral haemorrhage
was found and 18 cases in which fresh cerebral
infarct was found. The clinical diagnosis in these
cases is shown below; the 4 cases not listed were of
extracerebral haemorrhage:

No. of Autopsy finding
cases Clinical diagnosis (not principalcause of death)

3 Cirrhosis of liver
2 Carcinoma Fresh cerebral
1 Coronary heart disease haemorrahge
1 Pulmonary embolism present
1 Diabetes mellitus present
1 Other disease

6 Coronary heart disease
3 Rheumatic heart disease
1 Other disease of heart
3 Carcinoma Fresh cerebral
1 Cirrhosis of liver infarct present
1 Cholecystitis
2 Pneumonia
1 Other disease

There were 16 cases diagnosed clinically as fresh
cerebral haemorrhage or infarct but in which no
vascular lesion affecting the CNS was found at
autopsy. The autopsy diagnosis of the principal
cause of death was:

No. of Autopsy diagnosis
cases

4 Tumour of brain
2 Rheumatic heart disease
2 Other disease of heart
1 Coronary heart disease
1 Other arterial thrombosis
1 Pyelonephritis
I Cirrhosis of liver
1 Cancer of prostate
1 Emphysema
1 Pneumonia
1 Unknown

Although it would be unwise to extrapolate from
these data to all data based on death certification
with or without autopsy, it is clear that it would be
even more unwise to accept data on cerebral
haemorrhage or cerebral infarct without checking
their reliability by autopsy studies.
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RESUMt

Les statistiques nationales du Japon, de la Suede et de
la Tch6coslovaquie relatives a la mortalit6 par lesions
vasculaires affectant le systeme nerveux central ont et6
compar6es aux donnees recueillies lors de l'autopsie de
la quasi-totalit6 des personnes decedees a Hisayama,
Malmd et Prague (II). On montre que selon toute pro-
babilit6 les aspects pathologiques de ce groupe d'affec-
tions parmi les habitants de ces trois secteurs demo-
graphiques restreints ne different guere de ceux existant
dans l'ensemble de la population du pays correspondant.

Les donnees d'autopsie fournissent des taux globaux
de mortalit6 par lesions vasculaires du systeme nerveux
central voisins des chiffres mentionnes dans les statis-
tiques nationales. Cependant leur analyse donne un rap-
port hemorragie cerebrale recente/thrombose cerebrale
r6cente inferieur a celui qui apparait 'a l'examen des
donn6es portant sur l'ensemble de la population. I1 est
donc 6vident qu'a l'echelon du pays la r6partition sta-

tistique des cas d'hemorragie cerebrale et de thrombose
cerebrale est inexacte, le diagnostic de la premiere de ces
affections etant retenu trop frequemment aux depens de
celui de la seconde.

Si l'on compare les donn&es d'autopsie et les donnees
cliniques recueillies a Prague et a Malmo, on constate
que 70% seulement des cas d'accidents cerebro-vascu-
laires recents consid6r6s par I'anatomo-pathologiste
comme cause principale du deces sont diagnostiqu6s du
vivant du malade. En revanche, beaucoup de 1lsions que
I'anatomo-pathologiste d6cele mais ne mentionne pas
comme la cause principale du deces ont ete l'occasion
d'investigations cliniques. Dans quelques cas (moins
de 1 %), oiu l'accident cerebro-vasculaire est tenu clinique-
ment pour responsable du deces, I'anatomo-pathologiste
ne d6couvre pas les l6sions correspondantes. Une liste de
ces diagnostics discordants est donn&e dans le present
article.
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