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Abstract
Objective  Autopsy rates have been declining worldwide. The present study reports the outcome of a retrospective analysis of 
all non-forensic autopsies in the Netherlands over a course of 25 years, and compares these with the most recent Dutch study.
Method  Retrospectively, 25 years of data on clinical autopsies from the Nationwide Network and Registry of Histo- and 
Cytopathology in the Netherlands (PALGA) was paired with the mortality registry (Statistics Netherlands).
Results  The crude prevalence of autopsies declined from 7.07% in 1991 to 2.73% in 2015. After adjusting for age at death, 
there was no difference in autopsy rate between males and females. An increasing age significantly decreased the autopsy rate.
Conclusion  In the Netherlands, clinical autopsies have been declining over the last quarter century. Age at death, but not 
sex, was associated with the autopsy rate. These different results stress the importance of correct collection and analysis 
methods of data.

Keywords  Autopsy rate · Quality control · Autopsy

Autopsies have been fundamental to progress in medicine 
and health care, as well as quality assurance [1]. How-
ever, multiple studies have reported a worldwide decline 
of autopsies over the last decades [2–5]. Controversially, 

major discrepancies between autopsies and clinical diagno-
ses remain, even in this modern era [6–9].

The present study reports the outcome of a retrospec-
tive analysis of all non-forensic autopsies in the Netherlands 
over a course of 25 years, and compares these with the most 
recent Dutch study from 2017 [10]. The study from Blokker 
et al. describes amongst others a difference in autopsy rate 
between male and female.

To evaluate the trend of the autopsy rate national data 
was collected over a period of 25 years, i.e. from 1991 to 
2015. Data on the number of deaths in the Netherlands 
per year, age, and sex was obtained using Statline [11], a 
freely accessible electronic databank maintained by Statis-
tics Netherlands. The autopsy data, i.e. autopsy report, age, 
and sex was obtained from PALGA [12]. PALGA is a digi-
tal nation-wide central archive of summaries of pathology 
reports. Since 1991 this databank includes all Dutch pathol-
ogy reports, including autopsies. Duplicate records, resulting 
for example from reports of second opinions and separately 
reported brain-autopsies, were excluded. Children deceased 
at age of 0 years were excluded, because this age group also 
included fetal autopsies which depending on the gestational 
age would not be included in Statline.

Crude annual autopsy rates were calculated using the 
number of autopsies as retrieved from PALGA divided 
by the number of deaths as retrieved from Statistics 
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Netherlands, according to year of death, sex and 5-year age 
groups. Age standardized frequencies were calculated to 
adjust for differences in the 25 year time span in the age-
distribution of deceased persons, using the average age dis-
tribution of deaths in the Netherlands for 1991–2015 as the 
standard population. The Average Annual Percent Change 
(AAPC) and the confidence interval (CI) in the trend of 
autopsy rate was calculated for both sexes and 20-year age 
groups using the joinpoint regression program provided by 
the National Cancer Institute [13].

Whereas 7.07% of the 128,826 deceased in 1991 received 
an autopsy, only 2.73% of the 146,639 deceased in 2015 did.

The crude autopsy rate in men was slightly higher com-
pared to women, which mostly disappeared in the age-
standardized rates. Figure 1 shows an overview of the trend 
in age-standardized frequencies of autopsies in males and 
females.

The rate of autopsies per 5 years age groups for males and 
females is shown in Fig. 2. In the age category 1–4 years 

the autopsy rate is 15%, which decreases to < 1% in the age 
category of 95+. In the age categories from 15–19 until 
35–39 years there is a pronounced difference in autopsy rate 
between males and females. The autopsy rate in females is 
highest in the age category 25–29 years.

The AAPC shows a decrease (p < 0.05) in the autopsy 
rate in males (− 4.1%, 95% CI [− 4.8%, − 3.1%]) and females 
(4.3%, 95% CI [− 4.8, − 3.8%]) in all age categories, except 
in males of 1–19 and 20–39 years of age, and females of 
20–39 years of age (see supplemental data).

The results of our study are concordant with the observed 
worldwide steady decline of autopsies [2–5, 10], despite 
the fact that the importance of autopsies has been recog-
nized and stressed to date [6–9]. There was no difference in 
autopsy rate between males and females when using age-
standardized frequencies.

Several explanations for this decline have been proposed. 
Historically, autopsies in the Netherlands were not very 
well integrated into daily medical practice. This becomes 

Fig. 1   Trend of autopsies in the 
Netherlands for male and female 
from 1991 to 2015 (standard-
ized autopsy rates)
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Fig. 2   Autopsy rate in the Neth-
erlands according to sex and age 
groups, 1991–2015
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apparent when comparing the Dutch autopsy rate of 7.07% 
in 1991 to the Austrian autopsy rate of 34.2% in 1990 [4]. 
Interestingly the reported decreased Austrian autopsy rate 
of 17.5% in 2009 is still more than twice the Dutch rate in 
1990. The explanation for both the initial higher rate and 
the larger decline may in part be found in the history of 
autopsy practice in Austria, where by law every deceased in 
a hospital could be, and for many years has been, autopsied 
without the need of a consent of next of kin. One could 
assume that in Austria also the less puzzling cases originally 
had a postmortem, which changed due to modern diagnostic 
methods and decreasing financial incentive. On the contrary 
in the Netherlands only a selection of complex cases, often 
lacking a diagnosis or a clear cause of death, originally had 
a postmortem. Such cases still remain to date, explaining the 
relatively lesser decline in the Netherlands. Furthermore, a 
lack of financial incentive might influence the overall lower 
rate in the Netherlands, because autopsies are performed 
as a service to the next of kin and are financed from the 
general budget of the hospitals. Thus postmortems cost hos-
pitals money and the pathology departments get no or lit-
tle compensation for their efforts. This practice completely 
disregards the fact that the autopsy is an important tool in 
the development and monitoring of new therapies, a quality 
check of the hospital performance, a means of identifying 
(cardio)genetic diseases and last but not least an important 
teaching tool for medical students and young doctors [1, 14]. 
These factors by themselves could lead to less mortality and 
morbidity, thereby lowering the overall costs of healthcare.

Prior studies have shown an age related decrease of the 
autopsy rate [4, 10], which is consistent with our findings. 
Just like most European countries, the population in the 
Netherlands is aging [15]. Because a declining autopsy rate 
was found in most age categories, a shift in the age distribu-
tion does not solely explain the declining autopsy rate. The 
largest decline, though, was found in the higher ages.

Blokker et al. [10] published Dutch data in 2017 with 
different results, which can be explained by the use of a dif-
ferent (secondary) data source. Our analysis is based on data 
collected in a primary data source: PALGA. Since 1991 all 
Dutch pathology laboratories participate in PALGA [12]. 
Therefore it can be assumed that the reporting of autop-
sies is complete since 1991. In their study, Blokker et al. 
used the hospital registries of medical discharge diagnoses 
for their autopsy numbers. Hospital data is produced after 
a patient is discharged or dies, and relies on registrations 
made by various employees. At the time the forms are com-
pleted it is often still unclear whether an autopsy will be 
performed. Furthermore, Blokker et al. excluded autop-
sies of patients under the age of 18 and autopsies of out 
of hospital deceased. In an attempt to explain the different 
autopsy rate of both studies we checked the hospital data of 
the Maastricht University Medical Centre, which is a part of 

the dataset used by Blokker. We found substantially less reg-
istered autopsies in the hospital registry, on average 36.3% 
(SD 7.4%) over the period 2010–2015, in comparison to 
those reported in PALGA by the department of pathology 
of the same hospital. Therefore, it is likely that Blokker et al. 
have underestimated the number of autopsies. Blokker et al. 
did include forensic autopsies. A forensic autopsy can be 
performed if there is an unnatural death with a suspicion of 
a criminal act. Overall the number of forensic autopsies in 
the Netherlands declined from around 700 to 300 per year 
in the last decade. Most of these include causes of death not 
relevant for medical care, but very important for criminal 
justice. To further compare both datasets we excluded, due 
to the 5 year age categories used in our study, all deceased 
below 20 years of age (in comparison to the 18 years of 
age used by Blokker). On average our data included 42.6% 
(n = 45,895) more autopsies, which is comparable to the 
aforementioned 36.3% in our own hospital. Because of the 
probable incompleteness of the data used by Blokker et al., 
the possibility of bias in the trends cannot be excluded. Fur-
thermore, our study provides more complete information, 
including both adult and non-adult deceased, as well as out 
of hospital deaths in the Netherlands.

Compared to the study of Blokker et al., we do not report 
a noteworthy difference in the autopsy rate between males 
and females. In both studies the crude autopsy rates var-
ied between men and women. However, after standardizing 
our data for differences in age distribution, the difference 
in autopsy rate disappeared almost completely. In other 
words, the difference in mean age at death between the 
sexes explains most of the difference in autopsy rate between 
males and females. In our opinion, age-standardized rates 
provide a more accurate representation of the comparison 
in autopsy rates between the sexes.

The striking difference in the lower autopsy rate of males 
compared to females in the age group from 15 to 39 years 
can, at least in part, be explained by the Dutch practice of 
reporting and administrating the postmortems of fetuses 
under the gestational age of 24 weeks under the mother’s 
name. Fetuses under the age of 24 weeks of pregnancy are 
not considered legal persons by law and therefore do not get 
their own patient identification number and medical record. 
Although usually they are coded differently from autopsy 
reports, some of them could have erroneously appeared in 
this female age group.

Our study shows the declining autopsy rate in the Neth-
erlands from 7.07% in 1991 to 2.73% in 2014. The strongest 
decline as well as the lowest autopsy rate was observed in 
older age groups. After adjusting for age, sex was not asso-
ciated with a difference in autopsy rate. The comparison 
with published data thus yields different results stressing 
the importance of correct collection and analysis methods 
of data.
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