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Introduction

Summary

Official Dutch perinatal mortality rates are based on birth and death certificates. These
civil registration data are not detailed enough for international comparisons or exten-
sive epidemiological research. In this study, we linked and extrapolated three national,
incomplete, professional registers from midwives, obstetricians and paediatricians,
containing detailed perinatal information. This linkage and extrapolation resulted in
one detailed professional database which is representative of all Dutch births and from
which gestational age-specific perinatal mortality rates could be calculated. The relia-
bility of these calculated mortality rates was established by comparing them with the
rates derived from the national civil registers. The professional database reported more
perinatal deaths and fewer late neonatal deaths than the civil registers. The under-
reporting in the civil registers amounted to 1.2 fewer perinatal deaths per 1000 births
and was most apparent in immature newborns. We concluded that under-reporting of
perinatal and neonatal deaths depends on the data source used. Mortality rates for the
purpose of national and international comparison should, therefore, be defined with
caution. This study also demonstrated that combining different incomplete profes-
sional registers can result in a more reliable database containing detailed perinatal
information. Such databases can be used as the basis for extensive perinatal epidemi-
ological research.

other than quality of care. The proportion of low

Perinatal and neonatal mortality rates have been
widely used as indicators of the quality of obstetric
and neonatal care. They are also used to compare
quality of care and health status in different countries.
The mortality rates used in these international com-
parisons, however, often lack comparability." Differ-
ent definitions are used to determine stillbirths and
neonatal deaths, the statutory lower limit for the reg-
istration of perinatal deaths varies between countries
and there is a large diversity in sources of mortality
information. Moreover, information is often lacking as
to the completeness and validity of these sources.®

In developed countries the rate of perinatal and
neonatal deaths is also determined by factors

or very-low-birthweight and of preterm infants, the
frequency of congenital malformations (taking into
account the frequency of antenatal screening and
induced abortions) and the distribution of socio-
economic conditions are all factors that influence
the frequency of perinatal mortality."”"° Therefore,
to ensure a fair comparison of national and inter-
national perinatal mortality rates, detailed information
about such risk factors should be available. Com-
parisons of mortality rates can then be stratified or
standardised for such risk factors, for example by
using birthweight or gestational age-specific mor-
tality rates. The Dutch national perinatal statistics
derived from the civil registers do not contain such

© Blackwell Science Ltd. Paediatric and Perinatal Epidemiology 2001, 15, 306-314



detailed information on risk factors for perinatal
mortality.

It is mandatory for Dutch citizens to report all births
to the local authorities. The notification of deaths is
directly related to the permission needed for the
obligatory burial or cremation. For each death physi-
cians have to complete a death certificate that is sent
to the local authorities. For stillbirths <24 weeks of ges-
tation burial or cremation is not obligatory and, there-
fore, no death certificates are completed. The civil birth
and death registers of the local authorities together
with the death certificates of the physicians form the
basis for the annual vital statistics reported by Statis-
tics Netherlands (CBS). Statistics Netherlands reports
on all births and deaths of stillborns of more than 24
weeks of gestation and all liveborns. These reported
statistics are the primary source for the Dutch perina-
tal and neonatal mortality rates. These national birth
and death statistics, however, do not contain detailed
perinatal information on, for example, risk factors for
mortality. Hence, it is impossible to calculate birth-
weight-standardised mortality rates or perinatal mor-
tality rates according to the World Health Organisation
(WHO) definitions using the data from the civil
registers.! The WHO definitions use either birth-
weight or gestational age to define the lower limit
for registration of all births. The civil data managed
by Statistics Netherlands contain gestational age
only for stillbirths and early neonatal deaths and
birthweight only for early neonatal deaths. For late
neonatal deaths and newborns who stay alive, used in
the denominators of these rates, this information
is not available. The usefulness of the data derived
from the civil registers for perinatal epidemiological
research is, therefore, limited. These data must be
supplemented by alternative sources of perinatal
information.

In The Netherlands, independent midwives, obste-
tricians and paediatricians register the care they
provide in three separate professional databases. Not
all professional care providers participate in the regis-
ters yet and, therefore, the databases are not complete.
These databases contain more detailed information
than the civil registers of Statistics Netherlands and
can, therefore, constitute the basis for more extensive
perinatal epidemiological research.

In the present study, we developed a method for
linking and extrapolating these databases in order to
create one perinatal database representative of all
Dutch births and containing detailed information
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about pregnancy, birth, puerperium and the newborns.
To determine the reliability, we compared the mortal-
ity rates calculated using this linked professional
database with the mortality rates derived from the
civil registers of Statistics Netherlands. Reasons for
observed discrepancies and implications for future
research using these databases are discussed.

Data and method

Data

We used the 1995 data from three Dutch professional
registers: the National Perinatal Database for pri-
mary care by independent midwives (Landelijke
Verloskunde Registratie 1¢ lijn, LVR-1), the National
Perinatal Database for secondary care by obstetricians
(Landelijke Verloskunde Registratie 2° lijn, LVR-2) and
the National Neonatology Database of paediatricians
(Landelijke Neonatologie Registratie, LNR). The data-
base for primary obstetric care by general practition-
ers (GPs) is still being developed and could not yet be
used.

Midwives, obstetricians and paediatricians record
information about the perinatal period and informa-
tion on newborns admitted to a paediatric ward. The
National Perinatal Databases (LVR-1 and LVR-2)
contain anonymous records of all pregnancies with a
gestational age of at least 16 weeks. The National
Neonatology Database (LNR) contains anonymous
records on all admissions of newborns to paediatric
neonatal departments within the first 28 days of life
and re-admissions for perinatal problems.

Method

To calculate perinatal mortality (stillbirths and early
neonatal deaths within the first week of life) and
neonatal mortality (neonatal deaths within the first
month of life), all births registered in the LVR-1 and
LVR-2 were combined. In the LVR-1 and LVR-2 deaths
are registered up to 7 days after birth. The LNR was
added to assess early and late neonatal mortality
within 1 month after birth for newborns referred to a
paediatric department.

The creation of one linked, perinatal database rep-
resentative of all births in the Netherlands consisted of
two different steps: linkage and extrapolation. The first
step was to identify identical child records in the dif-
ferent databases to prevent double counts of births and
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deaths. Births and deaths could be recorded more than
once because of frequently occurring referral between
the different levels of care, mostly from primary to sec-
ondary care in case of complications during preg-
nancy, labour or puerperium. These pregnancies are
often registered both in the LVR-1 and LVR-2. If the
newborn is referred to the paediatrician after birth, he
or she is also registered in the LNR. Newborns can also
be registered more than once in the LNR if neonatal
transfer to an intensive care unit or re-admission takes
place.

In the second step, the linked professional database
was extrapolated to correct for the non-participation of
several midwifery practices, non-teaching (level I) hos-
pitals and the GPs. Because non-participation only
occurred in pregnancies with low risk of mortality, cor-
rection is essential to obtain a representative database
of all births and deaths in the Netherlands.

Linkage by identification of duplicate records

The computerised method used to identify duplicate
records and link the three databases is described in
brief below. First, the LVR-1 and LVR-2 records were
linked by matching based on mother’s postal code,
mother’s date of birth, place of birth (at home or by indi-
vidual hospital code), child’s date of birth, sex of the
child and birth order for multiple births. To find dupli-
cate records even if one of these variables was missing
or discrepant between records, the search for identical
child records was repeated several times, allowing one
variable to be discrepant or missing at each run, while
including an extra check on birthweight and gestational
age. While developing the computerised method for
identification of duplicate records, extensive manual
checks were performed to determine whether the auto-
mated runs correctly marked records as identical or
non-identical.

After the identification of duplicate records within
the LVR-1 and LVR-2, the newborns in the LNR data-
base were matched with their corresponding LVR
record using a method similar to the one described
above. Before matching the LNR records with the LVR,
different records for the same newborn within the LNR
were identified and marked.

Once all duplicate records within the LVR-1, LVR-2
and LNR had been marked, the duplicate records were
reduced to single records by aggregating them. The
resulting linked professional LVR/LNR database,
therefore, contained one record for each newborn.

Adjustment for non-participation
by extrapolation

In 1995, 89% of all midwifery practices participated in
the LVR-1. All university (level III, n = 12) and teach-
ing hospitals (level II, n = 22) participated and 84% of
the non-teaching hospitals (level I, n = 69) participated
in the LVR-2. To obtain a database representative of the
entire population of births in the Netherlands both in
number and in risk profile, the database was extrapo-
lated to 100% participation by applying a weighting
factor to the records. The applied weighting depended
on the participation rate of the level of care recorded
during delivery.

The missing number of births in the care of GPs was
determined by subtracting the extrapolated numbers
of liveborns in the linked professional database from
the number of liveborns reported in the civil registers
from Statistics Netherlands. To determine the addi-
tional number of stillbirths and the number of neona-
tal deaths in GP care, death rates for births under
midwifery care were used. Births assisted by GPs are
similar to those assisted by midwives as all are low-
risk births.

Neonatal deaths are expected to be under-reported
in the LVR-1 and LVR-2 databases as they may occur
after referral of the newborn to a paediatric ward. In
1995, 50% of the general paediatric departments (level
I/1I) and all Neonatal Intensive Care Units (NICU,
level III) participated in the LNR. Neonatal deaths
reported in the LNR and not in the LVR were also
extrapolated to 100% participation by weighting the
records depending on the level of recorded care.

Comparison of mortality rates

The calculated perinatal and neonatal mortality rates
for 1995 were compared with the rates derived from
the civil registers of Statistics Netherlands."” As still-
births <24 weeks of gestation are not reported by Sta-
tistics Netherlands and are, therefore, not included in
the calculated rates, the same selection was applied
when calculating the mortality rates from the profes-
sional LVR/LNR database. For livebirths, no lower
limit was needed.

Results

In 1995, the LVR-1 database for independent midwives
contained 130570 records and the LVR-2 database for
obstetricians contained 100887 records, resulting in a
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Table 1. Distribution of level of care and number of births in the linked professional database, before and after extrapolation for non-

participation (1995)

Before extrapolation

After extrapolation

Participation
No. of newborns rate No. of newborns
Linked professional LVR/LNR database
Primary care (LVR-1) 61286 89% 68861
Secondary care (LVR-2), level I 16061 84% 19120
Secondary care (LVR-2), level II/1I 18048 100% 18048
Combination of care
LVR-1 + LVR-2 level I, linked 25898 84% 30831
LVR-1 + LVR-2 level II/1II, linked 16922 100% 16922
LVR-2 level I, LVR-1 not linked 14349 84% 17082
LVR-2 level II/1II, LVR-1 not linked 8405 100% 8405
Total (including all stillbirths) 160969 179269
Total (stillbirths <24 weeks of gestation excluded) 160104 178328
Number of births ascribed to GPs* 13472
Total LVR/LNR 191800

(stillbirths <24 weeks of gestation excluded)

*Calculation = (number of liveborns registered by Statistics Netherlands — liveborns in extrapolated LVR/LNR) + same percentage of

stillbirths as for midwifery care (0.04%).

combined total of 231457 records. Linkage of these
two databases showed that approximately 32% of all
the newborns were registered in the database of
both primary (LVR-1) and secondary (LVR-2) obstet-
ric care providers. After excluding the double records

by aggregation and excluding records including no
actual births (records with only pregnancy or puer-
perium information), each record in the linked pro-
fessional LVR database represented one birth (n =
160969).

LVR/LNR + GPs

Statistics Netherlands

Table 2. Number of deaths and calculated
mortality rates from linked and extrapolated

Total births (1)

Stillbirths <24 weeks gestation excluded 191800

Stillbirths <28 weeks gestation excluded 191499
Stillbirths (12)

224 week gestation 1287

>28 week gestation 986
Live births (1)

Total 190513

Early neonatal deaths (I1st week) 762

Late neonatal deaths (2nd-4th week) 84

Alive after 4 weeks 189667
Stillbirths per 1000 births

>24 weeks gestation 6.71

>28 weeks gestation 5.15
Neonatal mortality per 1000 live births 4.44

Early neonatal mortality 4.00

Late neonatal mortality 0.44
Perinatal mortality per 1000 births

Stillbirths <24 weeks gestation excluded 10.68

Stillbirths <28 weeks gestation excluded 9.13

professional LVR/LNR database compared

with Statistics Netherlands data (1995)
191735

191474

1222
961

190513
588
144

189781

6.37
5.02

3.84
3.09
0.76

9.44
8.09
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Table 3. Number of deaths by gestational age for the linked and extrapolated professional LVR/LNR database and the national statistics of Statistics Netherlands (1995)

Alive after 4 weeks

Late neonatal deaths

Early neonatal deaths

Stillbirths

Statistics
Netherlands®

Statistics
Netherlands®

Statistics
Netherlands

Statistics
Netherlands

Gestational age

(weeks)

LVR/LNR

LVR/LNR

Difference

LVR/LNR

Difference

LVR/LNR

. Anthony et al.

43 165

132

208
170

(941)

<24

225
1273
11380
176774

19
21

38

41

260
241
309
398

301
239
306
442

24-27
28-31

16
23

63
85
154
111

79
108

23
21

32-36
>36

43
-111

197

44
-14

13

14

Missing

588 174 84 144 189667 189781

762

1222 65

1287

Total

°Stillbirths <24 weeks are not registered by Statistics Netherlands.

"Gestational age not registered by Statistics Netherlands.

The LNR was matched to the LVR to add the early
and late neonatal deaths registered in the LNR but not
in the LVR. The LNR of 1995 consisted of 21818
records. Of these records, 20083 are first admissions of
newborns to a paediatric department. This number,
therefore, corresponds to the number of newborns reg-
istered in the LNR of 1995. Of these LNR records, 89%
could be matched to their corresponding LVR record.
The main reason for non-linkage of the remaining LNR
records was non-participation of a number of obstet-
rics departments, midwifery practices and GPs.

Linkage of the LNR database to the LVR database
added 35 early neonatal deaths and 75 late neonatal
deaths registered in the LNR database but not in the
LVR database. Apart from six neonatal deaths in a
general hospital, all others occurred in one of the
NICUs with a complete register.

The number of births by level of care in the linked
professional LVR/LNR database before and after
extrapolation for non-participating midwifery prac-
tices and non-teaching level I hospitals is shown in
Table 1. After extrapolation, the linked professional
database consisted of 179269 births. For comparison
with the civil register statistics, stillbirths <24 weeks
of gestation were excluded. This resulted in 178328
birth records. The calculated number of births
assisted by GPs was 13472 (the number of liveborns
reported by Statistics Netherlands minus the number
of liveborns in the linked and extrapolated pro-
fessional database plus the same percentage of still-
births [0.04%] as reported for the primary care of
midwives).

Table 2 shows the number of stillbirths, early neona-
tal deaths and late neonatal deaths as well as the peri-
natal and neonatal mortality rates calculated from both
the linked professional database and the civil registers
of Statistics Netherlands. The number of stillbirths and
early neonatal deaths and, therefore, the calculated
mortality rates were higher in the professional
LVR/LNR database than in the civil registers, at limits
of both 24 and 28 weeks of gestation for stillbirths. For
perinatal mortality, the professional database reported
1.2 more deaths per 1000 births than the civil statistics
of Statistics Netherlands. The opposite was observed
for the late neonatal deaths where the professional
LVR/LNR database reported fewer cases than the civil
registers (84 vs. 144).

To find a possible explanation for the observed dis-
crepancies between the number of deaths in the pro-
fessional database and the civil registers, we compared
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the gestational age distribution of all the deaths (Table
3). The number of stillbirths in the professional
LVR/LNR database was similar to the civil statistics
reported by Statistics Netherlands for infants with a
gestational age between 28 and 36 weeks. However,
the number of reported stillbirths for immature new-
borns (24-27 weeks of gestation) as well as for full-
term newborns was higher in the professional
database. Likewise, a higher number of early neonatal
deaths, both registered and after extrapolation, was
found in the professional LVR/LNR database.
Although the civil registers contain a large number of
omissions for the gestational age distribution of early
neonatal deaths and are therefore incomplete, this
observed difference in early neonatal deaths could be
ascribed mainly to the under-registration of immature
newborns. There were fewer late neonatal deaths reg-
istered in the professional LVR/LNR database than in
the civil registers. A distribution by gestational age is
not available for these deaths reported by Statistics
Netherlands because this information is not registered
for these cases. This also applies to the largest category:
the newborns who stay alive.

Discussion

To compare perinatal mortality between countries or
between regions, official national birth and death sta-
tistics are often used. Birthweight and gestational age
distribution, frequency of congenital malformations
and related induced abortions, ethnicity and socio-
economic conditions are all factors that influence the
perinatal mortality rates of a country or region. In the
Dutch civil registration statistics, as in statistics of
many other countries, information on these risk factors
is either not available at all or not available for all
births. In the Netherlands, alternative sources of infor-
mation have to be used to supplement the national
civil registers because these statistics are currently not
complete enough to calculate meaningful estimates of,
for example, perinatal mortality.

In the Netherlands, detailed perinatal information
can be obtained from three separate professional data-
bases in which independent midwives, obstetricians
and paediatricians register their care. There are two
problems with these databases. First of all, newborns
can be registered in more than one database because
of referrals between the different care providers.
Second, these separate databases do not cover all
births in the Netherlands because, as yet, not all
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providers of obstetric care enter records in the data-
bases. In this study, we developed a method for linking
these three professional databases using a linkage key
for the detection of duplicate records for the same
newborn. In addition, an extrapolation was performed
on the linked database for the non-participating care
providers. In this extrapolation, the level of the obstet-
ric care provided was taken into account because of the
specific under-representation of providers of care for
low-risk pregnancies.

Approximately 32% of the newborns registered in
the linked professional database were registered in
both primary and secondary care. After linkage and
extrapolation for the non-participation of certain
midwifery practices and obstetric hospitals, the total
number of births in the professional perinatal database
was 7% lower than the total number registered in the
civil registers and reported by Statistics Netherlands.
As the births assisted by the GPs were not yet regis-
tered in the professional database, these 7% of births
were ascribed to the GPs. Estimates of the percentage
of births assisted by GPs of 10%, 9% and 7.8% were
reported in 1991, 1993 and 1998.°" Percentages
reported previously reveal a decrease in the number of
births assisted by GPs over the years. Our estimate of
7% confirms this trend. The concurrence of our derived
percentage with previously published percentages
provides an important check for our linkage and
extrapolation methodology.

Two assumptions were made. First, it was assumed
that the linkage key used was informative enough to
detect most of the duplicate records of newborns.
On the other hand, it was also assumed that the
key was specific enough to prevent linkage of
records belonging to different newborns. Undetected
duplicate records could affect the resulting total
number of births after extrapolation and thereby the
derived percentage of births ascribed to the GPs.
Another assumption made in our extrapolation was
that non-participating midwives, hospitals and GPs
annually assist approximately the same number of
births and deaths as participating midwives and
hospitals at the same level of obstetric care. For the
non-teaching hospitals a check could be performed on
the number of births. It was concluded that the distri-
bution of the number of births in the non-participating
hospitals was similar to those in the participating non-
teaching hospitals. Concerning the deaths, there is no
reason to assume that the risk profile of women
delivering in participating hospitals or midwifery
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practices is different from the one in non-participating
hospitals or practices.

For privacy reasons, the three linked professional
databases (LVR-1, LVR-2 and LNR) contain only
anonymous records. The development of the linkage
procedure was, therefore, complicated and time-
consuming. Algorithms had to be defined to decide
when records were similar enough to belong to the
same child. The linkage of these databases would be
much easier and less time-consuming if every child
were to receive a unique identification number at birth.
This number could then be used to identify the child
on every (computerised) form that is filled out by the
different care providers during the perinatal period
and also later in life. This would have clear benefits in
terms of facilitating epidemiological research. In some
of the Nordic countries such identification numbers
are available but in most countries linkage of different
registers is performed using similar methods as in this
study.

To determine the reliability of the linked profes-
sional database, the deaths registered in the profes-
sional perinatal database were compared with the
deaths reported in the civil registers of Statistics
Netherlands. More stillbirths and more early neonatal
deaths were reported in the professional database. The
calculated perinatal mortality rate was 1.2 deaths per
1000 births higher in the linked professional database,
indicating an under-registration of 11.7% in the civil
registers.

For both the stillbirths and early neonatal deaths,
under-registration was mainly concentrated in the ges-
tational age categories <28 weeks. This is close to the
lower legal limit for stillbirth registration and at the
lower limit of viability. The discrepancies between
the linked professional database and the civil registers
observed in the other gestational age categories are
smaller. Slight differences in the determination and
registration of gestational age and time of death
between the two data sources can explain part of the
differences. Moreover, for the early neonatal deaths,
the differences can mostly be explained by missing
gestational age data in the civil registers. Gestational
age is missing for 20% of the registered early neonatal
deaths in the civil data of Statistics Netherlands. If
these deaths are proportionally divided over the
defined gestational age categories, the differences
between the number of registered deaths disappears
for all the gestational age categories except for the
lowest gestational age category. The observed

over-reporting of full-term stillbirths may, to some
extent, be caused by duplicate records which have not
been linked. This gestational age category contains the
largest number of records, making it more difficult to
link all the records correctly, especially as, for the
stillbirths, some of the linkage information is often
missing.

The discrepancies between the numbers of stillbirths
and early neonatal deaths in the lower gestational age
groups of the civil registers and the professional data-
base are caused by the confusing rules of birth and
death notification around the limit of viability. In
the Netherlands, stillbirths with a gestational age <24
weeks are not registered and the obligation to register
stillbirths with a gestational age of 24-28 weeks is rela-
tively recent (1991). Although birth registration of all
liveborns is mandatory, liveborn newborns around the
limit of viability that die before birth notification are
often not registered in the civil registers. Since 1991
permission of the local authorities is no longer needed
for burial or cremation of newborns with a gestational
age <24 weeks of gestation and, therefore, not all births
and deaths of these newborns will be notified. As a
result, the vital statistics reported by Statistics Nether-
lands miss certain deaths as was revealed in this study.

When health care providers want to spare parents
the additional burden and costs resulting from obliga-
tory notification, they may be inclined, when gesta-
tional age is close to the registration limit, to redefine
the gestational age so that registration is no longer
obligatory. They may also declare a child to be stillborn
under the registration limit instead of liveborn, in case
the child was born at the lower limit of viability and
died shortly after birth. The reporting of an early
neonatal death or stillbirth is, therefore, partly deter-
mined by the compliance of the doctors with the legal
definitions and partly by the wish of the parents to
notify and bury or cremate the child. Thus, registration
of a child close to the limit for legal registration
depends on emotional, financial, cultural and religious
factors. From the literature there is ample evidence
that these factors play a major role in the way statu-
tory regulations for the registration of births and
deaths are being observed.'*"

A trend in under-reporting of perinatal deaths in
national statistics, especially of immature newborns,
has been reported before. In the Netherlands, two com-
parisons of local registers with the civil registers of
Statistics Netherlands reported an under-registration
of perinatal mortality of 14.3%, and at least 8.1%."%"
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This supports our finding of almost 12% under-
reporting. Other countries also report under-
registration of perinatal deaths.”*® Scott et al.”
described an under-reporting of 10% of perinatal
deaths in Ireland. In Belgium, perinatal deaths were
under-reported by 14% in national statistics.” In the
United States, under-reporting of fetal deaths ranging
from 7% to almost 50% was found, depending on the
state registry used.”’” It was shown that the lower the
gestational age at death, the smaller the chance of
being registered. The Confidential Enquiry into Still-
births and Deaths in Infancy (CESDI) set up since 1992
in England, Wales and Northern Ireland reports on
average 4.6% fewer deaths than the vital statistics
derived from the national birth and death registration
system.” The completeness of different kinds of peri-
natal death registration systems depends on existing
incentives, laws and perceptions of viability all result-
ing in a certain registration practice.”*

Late neonatal deaths (occurring more than 1 week
after birth) were under-reported in the linked profes-
sional database compared with the civil register sta-
tistics. Late neonatal deaths in the professional
LVR/LNR database all originate from the neonatal
LNR database as the obstetric LVR databases only reg-
ister care during the first 7 days after birth. In the LNR
database, only late neonatal deaths occurring in
paediatric departments are registered. Late neonatal
deaths occurring at home or in other hospital depart-
ments, for example, in the surgical departments, are
therefore not registered in the LNR and will not be
present in the linked professional LVR/LNR database.
This hypothesis was tested and confirmed by studying
the underlying cause of the late neonatal deaths in the
civil registers. On the basis of the cause of death, the
deaths were divided into categories with different
probabilities of being registered in the neonatal LNR
database. If the death categories with no or little prob-
ability of registration in the LNR database were left out
of consideration in the civil statistics, the number of
late neonatal deaths in the professional database was
similar to that in the civil registers.

The comparison made between deaths registered in
the linked professional perinatal database and deaths
reported in the civil registers revealed differential
under-reporting of perinatal and neonatal deaths in
the two data sources. The fact that there was an expla-
nation for most of the observed differences confirms
that the linkage and extrapolation of the three separate
professional perinatal databases resulted in one reli-
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able database representative of the total number of
births in the Netherlands. If its limitations are
respected, this linked database can be used for a broad
field of perinatal epidemiological research because it
contains detailed information for all births about preg-
nancy, delivery, puerperium and the newborn.

In conclusion, the present study has shown that it is
possible to create a representative national perinatal
database based on three incomplete professional data-
bases. This perinatal database was derived directly
from available data without further data collection.
The method of record linkage and the applied extra-
polation by level of care to correct for the incomplete-
ness of the database resulting from non-participation,
provided a representative perinatal database with
more detailed perinatal information than is available
at present from the national civil registers. The
linked professional perinatal database can provide
denominator data for estimates of all kinds of rates
for all births. Moreover, it can be used for surveil-
lance, monitoring of trends or detailed national and
international comparisons of different obstetric out-
comes, taking into account important risk factors.
Other countries should also search for and use alter-
native sources of perinatal information to supplement
the existing limited national statistics. Only then will
they be able to meet the current increasing require-
ments for good epidemiological and public health
research.
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