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The accuracy of death certificates
Implications for health statistics
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Summary. The death certificate is an important source
of data on disease incidence, prevalence and mortality.
It should therefore be as accurate and complete as possi-
ble. Death certificates from 433 autopsied hospital pa-
tients were reviewed and matched against the results of
post-mortem examinations. Significant discrepancies be-
tween the two documents were observed in 50% of pa-
tients. In 25%, the immediate cause of death was incor-
rectly stated on the certificate, having been assigned to
a different organ system in the majority of those cases.
In 33%, there was disagreement on major disease other
than the immediate cause of death. In 9%, the death
certificate was signed before the autopsy was performed.
The extent of disagreement was largely independent of
whether the certificate was signed before or after the
autopsy. We conclude that: (1) there is a significant dis-
crepancy between autopsy diagnoses and entries on
death certificates; (2) disagreement is not due to unavai-
lability of autopsy data at the time of completion of
the certificate; (3) death certificates should be completed
or amended utilizing data gained at autopsy.
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Introduction

Health statistics, in particular national mortality statis-
tics, and data on disease prevalence in society, are de-
rived largely from death certificates. In completing death
certificates, physicians shape the content of these impor-
tant files, destined to play a key role in decision making
processes regarding the distribution of resources in the
fields of medicine and health. It is therefore of vital im-
portance that death certificates be as accurate and com-
plete as possible. Inaccurate, vague or incomplete certifi-
cates provide misleading data regarding diseases and
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causes of death in society. The general consensus among
workers in health statistics and epidemiology is that
death certificates represent a key source of information
on causes of death (Kircher 1990).

Several papers have addressed the accuracy of death
certificates. Utilizing different approaches and methodo-
logies, these studies have concluded that the death certif-
icate may not be a reliable source of information regard-
ing causes of death and, therefore, not ideally suited
as a source for decision making in public health (Barclay
and Phillips 1962; Mitchell et al. 1971; Cameron and
McGoogan 1981a; Gobbato et al. 1982; Edwards Dis-
muke and VanderZwaag 1984; Kircher et al. 1985). A
complete post-mortem examination, in conjunction with
pertinent clinical information, is undoubtedly the best
available standard against which to evaluate the accura-
cy of death certificates. In certain aspects, Iceland, with
its homogenecous population, comprehensive health care
and virtually complete disease registration, is ideally
suited to investigations of the epidemiology of disease
and the accuracy of its registration. As it has elsewhere
(Roberts 1978), the autopsy rate in Iceland has declined
during the past two decades. Yet approximately 30%
of all deaths in the country are still subjected to an au-
topsy. The aim of this investigation is to elucidate the
agreement between death certificates and the results of
post-mortem examination.

Materials and methods

We analysed, retrospectively, all autopsies performed during two
entire years, 10 years apart, 1976 and 1986, at the Department
of Pathology, University of Iceland. This institution is responsible
for over 85% of all autopsies in Iceland. Excluding stillbirths, peri-
natal deaths and forensic cases, a total of 434 hospital autopsies
were analysed. Copies of death certificates, written by the patients’
hospital physicians, were obtained from the Statistical Bureau of
Iceland. We matched death certificates with provisional and final
autopsy reports and compared the following parameters: (1) over-
all diagnostic discordance; this was further subdivided according
to whether the disagreement was on the (1a) immediate cause of
death or on (1b) other major diseases. In cases of discrepancy
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Table 1. Discrepancies between entries on

death certificates and post-mortem diag- 1976 1986 Total
noses
0%¢ Total number of autopsies 190 243 433
Overall disagreement 97 (51%) 120 (49.4%) 217 (50.1%)

Disagreement on cause of death
assigned to incorrect organ system
assigned to correct organ system
Disagreement on other major diseases

47 (24.7%)
35(18.4%)
12 (6.3%)

64 (33.7%)

63 (25.9%)
46 (18.9%)
17 (7.0%)

81(33.3%)

110 (25.4%)
81 (18.7%)
29 (6.7%)

145 (33.5%)

Table 2. Discrepancies between entries on death certificates and post-mortem diagnoses, separated as to whether the death certificate
was dated before (before autopsy) or on the same day as, or later than, the provisional autopsy report (after autopsy)

1976

Before autopsy After autopsy

Total number of autopsies 22 168

Overall disagreement 12 (54.5%) 85 (50.6%)
Cause of death 4 (18.2%) 43 (25.6%)
Other major diseases 10 (45.5%) 54 (32.1%)

1986 Total
Before autopsy After autopsy  Before autopsy  After autopsy
227 38 395
8 (50%) 112 (49.3%) 20 (52.6%) 197 (49.9%)
4 (25%) 59 (26%) 8 (21%) 102 (25.8%)
7 (43.8%) 74 (32.6%) 17 (44.7%) 128 (32.4%)

regarding the cause of death, we ascertained whether the discrepant
causes of death had been assigned to the (1¢) same or different
organ system. We defined immediate cause of death as *. . that
injury or disease which kills a person at a particular time and
place™ (Wetli et al. 1988). The immediate cause, so defined, was
then matched against item I, ““Direct cause”, on the International
Form of Medical Certificate of Cause of Death (WHO 1979). We
defined major disease as any disease that might . . . initiate a series
of events that lead directly to an immediate cause of death™ (Wetli
et al. 1988). Major disease, so defined, was matched against item
Tie» “Underlying antecedent cause”, and/or item II, “ Other signifi-
cant conditions contributing to the death but not related to the
disease or condition causing it”, on the International Form. We
further investigated the difference in concordance as to whether
the death certificate was signed (2a) before the autopsy or (2b)
on the same day or subsequent to the autopsy. We also noted
whether the death certificate (3) indicated that an autopsy had
been performed. The chi-squared test was used for statistical analy-
sis.

Results

The total number of autopsies was 434, 190 from 1976
and 244 from 1986. In 1 instance, a death certificate
could not be obtained. Thus, 433 autopsies, 190 from
1976 and 243 from 1986, remained for analysis. There
were 222 females and 211 males. Table 1 shows the
number and percentage of discrepant diagnoses. A ma-
jor overall discrepancy between the death certificate and
the autopsy diagnosis was evident in 50% of cases. In
25.4% of the total, the cause of death was incorrectly
stated on the death certificate when compared to the
post-mortem result. There was no statistically significant
difference between the results for the two years (P>0.5).
Table 2 shows the concordance between autopsy report
and death certificate, separated as to whether the death
certificate was signed before or after the autopsy. There
was no statistically significant difference in overall con-
cordance when broken down into certificates signed be-
fore or after autopsy (P>0.5). For other major diseases,
the reduction in disagreement after (32.4%) when com-

pared with before (44.7%) issue of the death certificate
was apparent but not statistically significant (0.50> P>
0.10). In 410 cases (94.6%) the death certificate indicated
that an autopsy had been performed. In 3 cases (0.7%),
“no” was written as an answer to the question if an
autopsy had been done when in fact it had been per-
formed and in 20 cases (4.6%), the question was left

unanswered.

Discussion

The death certificate is a source of important data on
the incidence, prevalence and mortality of disease. The
allocation of financial resources within the health sector
is governed by information largely derived from this sin-
gle source. Thus, cardiovascular disease and cancer, the
most common diseases causing death in modern society,
appropriately receive the largest share of funds for medi-
cal research.

Tt is therefore highly desirable that the physician gen-
erating such a crucial set of data should have at his/her
disposal all pertinent clinical and pathological informa-
tion related to a person’s illness and death. Equally desir-
able, having received this information, the physician
should use it when drafting the death certificate. Of all
the data available to a physician writing the death certifi-
cate, the post-mortem diagnosis is the single most impor-
tant source of information. Despite its limitations, the
autopsy remains the standard against which the correct-
ness of premortem diagnoses may best be assessed.

Several investigators, each utilizing approaches some-
what different from the other, have observed discrepan-
cies between diagnoses entered into death certificates
and diagnoses generated at autopsy. Kircher and asso-
ciates (1985) compared death certificates and autopsy
reports on 272 patients. In over half (55%), the cause
of death as stated on the death certificate differed from
that on the autopsy report. In over half of those (29%



of the total), the discrepancy led to relocation of the
cause of death to a different Major Category in the Inter-
national Classification of Diseases. In 26%, the cause
of death was correctly assigned to an organ but ascribed
to a different disease within that organ. Engel et al.
(1980) found disagreements of varying significance in
51% of patients. Malignant neoplasms were under-re-
ported and vascular diseases over-reported, each by ap-
proximately 10%. Barclay and Phillips (1962) found that
death certificates overstated the incidence of some can-
cers, particularly those of the gastrointestinal tract, by
8.9-13.3%, and understated others (oral cavity, prostate
and breast) by 11-16.7%. They concluded that the death
certificate was an unreliable indicator of cancer inci-
dence. Mollo et al. (1986) obtained similar results. Gob-
bato et al. (1982) analysed 1405 patients in whom a
malignant tumour had been found at autopsy, conclud-
ing that death certificates could not be relied on as a
source of data in cancer epidemiology. Analogous dis-
crepancies have been confirmed with regard to non-
malignant conditions. Thus, the reporting on death cer-
tificates of chronic obstructive lung disease (Mitchell
et al. 1971) and pulmonary embolism (Rossman 1974;
Edwards Dismuke and VanderZwaag 1984) deviates sig-
nificantly from that found at autopsy.

The present study reveals similar discrepancies be-
tween data on death certificates and the results of autop-
sies. We found overall major disagreement in 50% of
cases. In 25.4%, the disagreement was on the immediate
cause of death and in 33.5% on other major diseases
that might or might not be causally related to the imme-
diate cause.

The autopsy rate in Iceland has declined from about
35% of all deaths in the country (Hallgrimsson 1981)
in the 1970s, to about 30% in the 1980s. The reasons
for this decline, observed in most countries (Cameron
et al. 1977; Brunner and Schilling 1984; Caplan 1984;
Nemetz et al. 1987; Editorial (JAMA) 1988), are many
and complex and will not be detailed here except in
one aspect; the introduction into clinical medicine of
advanced investigating techniques, particularly in the
field of imaging. These diagnostic modalities, namely
ultrasound, computed tomography and magnetic reso-
nance imaging may have rendered the autopsy obsolete
in the eyes of some practitioners of clinical medicine.
Several recent investigations have refuted this impression
(Goldman et al. 1983; Kircher 1990; Jonasson and
Bjornsson 1991). In fact, the present study found that
the overall accuracy of premortem diagnoses as ex-
pressed on death certificates remained unchanged be-
tween the years 1976 and 1986. In the intervening years,
non-obstetric ultrasound and computed tomography
were introduced into, and gained widespread use in, Ice-
land. The contribution of these techniques probably ac-
counts for the improvement, between the two years, in
the detection of “other major diseases”, particularly
small neoplasms. Another common perception, that a
prolonged hospital stay improves clinical diagnostic ac-
curacy, has not been borne out (Cameron and McGoo-
gan 1981a; Battle et al. 1987).

Assuming that clinicians request a post-mortem ex-
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amination to clarify their patients’ illness, it is surprising
that they appear not to utilize the information generated
by the autopsy as they complete death certificates. Tech-
nical reasons may occasionally require that a death cer-
tificate be completed before an autopsy. This is the likely
explanation for the 8.7% of cases (Table 2) where the
certificate was dated before the day of the autopsy. The
remaining 91.3% cannot be thus explained. Here, impor-
tant, and available, information was not utilized. Even
if a provisional autopsy report, based on gross findings,
may not reach the physician for 1-2 days, verbal com-
munication will suffice. Others (Engel et al. 1980; Hill
and Anderson 1988; Kircher 1990) have observed this
apparent disregard of autopsy results. This underutiliza-
tion is further underscored by our finding that overall
diagnostic discordance remained virtually unchanged on
certificates dated the same day as, or later than, the
autopsy. We believe that these results do not necessarily
signify physicians’ disinterest in their patients’ illness and
death. Rather, our findings emphasize the low priority
accorded the death certificate, including a lack of aware-
ness of its importance in the generation of health statis-
tics.

It has been maintained that the death certificate both
over- and underdiagnoses diseases and that the net effect
might be zero. Data, however, suggest that losses and
gains do not cancel each other out (Engel 1980). The
inaccuracies of death certificates and the greater sensitiv-
ity and specificity of autopsy information strongly sug-
gest that the autopsy should be an integral part of the
data base of mortality statistics. A post-mortem exami-
nation provides the best available information on the
causes of death as well as the frequency of specific dis-
eases at the time of death. (Anderson 1978 ; Kircher et al.
1985) The autopsy should therefore be the final stage
in clinical investigation, not simply a means of correcting
wrong diagnoses. Further, the autopsy remains unsur-
passed as a tool for the monitoring of diagnostic tech-
niques and for defining clinical skills (Cameron and
McGoogan 1981b; Anderson and Hill 1989). Finally,
we recommend that before they are entered into health
statistics, death certificates should be updated in accor-
dance with the results of the autopsy.

In conclusion

We observe that: (1) death certificates are in significant
disagreement with results of post mortem examinations;
(2) disagreement is largely independent of dates of issue
of death certificates and provisional autopsy diagnoses;
(3) in order to enhance their accuracy, death certificates
should be completed with autopsy data at hand and/or
amended when these become available.

References

Anderson RE (1978) The autopsy — benefits to society. Am J Clin
Pathol 69:239-241
Anderson RE, Hill RB (1989) The current status of the autopsy



146

in academic Medical Centers in the United States. Am J Clin
Pathol 92:531-837

Barclay THC, Phillips AJ (1962) The accuracy of cancer diagnosis
on death certificates. Cancer 15:5-9

Battle RM, Pathak D, Humble CG, Key CR, Vanatta PR, Hill
RB, Anderson RE (1987) Factors influencing discrepancies be-
tween premortem and postmortem diagnoses. JAMA 258:339-
344

Brunner P, Schilling A (1984) Zur Epidemiologie der Sektionsver-
weigerung. Pathologe 5:235-237

Cameron HM, McGoogan E (1981a) A prospective study of 1152
hospital autopsies. 1. Inaccuracies in death certification. J Pa-
thol 133:273-283

Cameron HM, McGoogan E (1981b) A prospective study of 1152
hospital autopsies. I1. Analysis of inaccuracies in clinical diag-
noses and their significance. J Pathol 133:285-300

Cameron HM, McGoogan E, Clarke J, Wilson BA (1977) Trends
in hospital necropsy rates: Scotland 1961-74. BMJ 1:1577-
1580

Caplan AL (1984) Morality dissected: a plea for reform of current
policies with respect to autopsy. Hum Pathol 15:1105-1106

Editorial (1988) Autopsy Frequency — United States, 1980-1985.
JAMA 259:2357-2362

Edwards Dismuke S, VanderZwaag R (1984) Accuracy and epide-
miological implications of the death certificate diagnosis of pul-
monary embolism. J Chron Dis 37:67-73

Engel LW, Strauchen JA, Chiazze L, Heid M (1980) Accuracy
of death certification in an autopsied population with specific
attention to malignant neoplasms and vascular diseases. Am
J Epidemiol 111:99-112

Gobbato F, Vecchiet F, Barbierato D, Melato M, Manconi R
(1982) Inaccuracy of death certificate diagnosis in malignancy.
Hum Pathol 13:1036-1038

Goldman L, Sayson R, Robbins S, Cohn LH, Bettmann M, Weis-
berg M (1983) The value of the autopsy in three medical eras.
N Engl J Med 308:1000-1005

Hallgrimsson J (1981) The high autopsy frequency provides impor-
tant material for research (in Danish). Nord Med 96:136—
137

Hill RB, Anderson RE (1988) The autopsy — medical practice and
public policy. Butterworth, Boston, pp 158173

Jonasson JG, Bjérnsson J (1991) Autopsy: clinicopathological con-
cordance and imaging techniques. In: Riboli E, Delendi M (eds)
Autopsy in epidemiology and medical research. Lyon, IARC,
pp 91-98

Kircher T (1990) The autopsy and vital statistics. Hum Pathol
21:166-173

Kircher T, Nelson J, Burdo H (1985) The autopsy as a measure
of accuracy of the death certificate. N Engl J Med 313:1263-
1269

Mitchell RS, Maisel JC, Dart GA, Silvers GW (1971) The accuracy
of the death certificate in reporting cause of death in adults.
Am Rev Respir Dis 104:844-850

Mollo F, Bertoldo E, Grandi G, Cavallo F (1986) Reliability of
death certifications for different types of cancer. Pathol Res
Pract 181:442-447

Nemetz PN, Ludwig J, Kurland LT (1987) Assessing the autopsy.
Am J Pathol 128:362-379

Roberts WC (1978) The autopsy: its decline and a suggestion for
its revival. N Engl J Med 299:332-338

Rossman 1 (1974) True incidence of pulmonary embolization and
vital statistics. JAMA 230:1677-1679

Wetli CV, Mittleman RE, Rao VJ (1988) Practical forensic patholo-
gy. Igaku-Shoin, New York, pp 2-3

World Health Organization (1979) Medical certification of causes
of death. WHO, Geneva



