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ABSTRACT

Background: International comparisons of population birth data provide essential benchmarks for evaluating perinatal health
policies.

Objectives: This study aimed to describe routine national data sources in Europe by their ability to provide core perinatal health
indicators.

Methods: The Euro-Peristat Network collected routine national data on a recommended set of core indicators from 2015 to 2021
using a federated protocol based on a common data model with 16 data items. Data providers completed an online questionnaire to
describe the sources used in each country. We classified countries by the number of data items they provided (all 16, 15-14, <14).
Results: A total of 29 out of the 31 countries that provided data responded to the survey. Routine data sources included birth cer-
tificates (15 countries), electronic medical records (EMR) from delivery hospitalisations (16 countries), direct entry by health pro-
viders (9 countries), EMR from other care providers (7 countries) and Hospital Discharge Summaries (7 countries). Completeness
of population coverage was at least 98%, with 17 countries reporting 100%. These databases most often included mothers giving
birth in the national territory, regardless of nationality or place of residence (24 countries), whereas others register births to res-
idents only. In 20 countries, routine sources were linked, including linkage between birth and death certificates (16 countries).
Countries providing all 16 items (IN=8) were more likely to use EMRs from delivery hospitalisations (100%) compared to 50%
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and 11% in countries with 15-14 items (N=12) and <14 items (N=9), respectively. Linkage was also more common in these
countries (100%) versus 75% and 56%, respectively. Other data source characteristics did not differ by the ability to provide data

on core perinatal indicators.

Conclusions: There are wide differences between countries in the data sources used to construct perinatal health indicators in
Europe. Countries using EMR linking to other sources had the best data availability.

1 | Background

Maternal and perinatal mortality and morbidity constitute a
major societal health burden in European countries, given the
long-term health consequences for women and children and high
psychological and financial costs for families and society [1].
Although mortality and morbidity during pregnancy, birth and
the postpartum have declined vastly over past decades, improve-
ments are still needed, as shown by wide variations in these
outcomes between European countries [2-5] and substantial
socioeconomic and regional inequalities within countries [6-8].
Furthermore, in some countries, improvements in perinatal mor-
tality have recently slowed or stopped, while others have experi-
enced increases [9-11].

International comparisons play a critical role in raising aware-
ness about the need and potential for change [12]. The Euro-
Peristat network, which started in 2000 to compile comparable
high-quality perinatal health indicators in Europe, has high-
lighted wide variation in key indicators of perinatal health [13].
Based on data collected periodically from national health infor-
mation systems, large differences have been observed in rates
of multiple birth, preterm birth, stillbirth, neonatal mortality,
perineal tears and caesarean section rates [2, 14-17]. Work by
the Euro-Peristat network has also illustrated how these data
can feed into societal debates and lead to changes in policy and
health [18, 19].

These international comparisons rely on the routine avail-
ability of comparable population birth data from many coun-
tries, but are constrained by the existing information systems.
A first set of limits relate to the compilation of national data
at an international level, such as in databases maintained by
Eurostat, the European Union statistical office, the World
Health Organization (WHO) or the Organisation for Economic
Cooperation and Development (OECD). Perinatal data included
in these databases are not always produced in a comparable
manner, as evidenced by discrepancies in stillbirth rates be-
tween Euro-Peristat and Eurostat [4]. Additionally, key indica-
tors, such as preterm birth rates, are often missing while data
are not available for subgroup analyses needed to fully under-
stand differences, such as perinatal mortality by gestational age
or socioeconomic status.

A second set of limits arises from the weaknesses of national
health information systems. If data are not produced nationally,
improving international collection and reporting mechanisms
will not resolve the problem of data availability. The short-
comings of population birth information systems in European
countries were revealed during the COVID-19 pandemic, as
the absence of key information and slow processing times im-
peded timely analysis of the direct and indirect impacts of the

pandemic [20]. Previous work by the Euro-Peristat project has
also highlighted gaps in population birth data in Europe [21].

In order to provide guidance for improving perinatal health
information systems, this study aimed to describe current pop-
ulation birth data sources in Europe and identify the character-
istics of information systems in countries that provide data to
Euro-Peristat. We use data from the latest data collection exer-
cise by Euro-Peristat covering the years 2015 to 2021 which took
place as part of the European Population Health Information
Research Infrastructure (PHIRI) project. This project aimed to
share population data using a federated model to describe the
impact of the pandemic and included a use case on the indirect
effects of the pandemic on perinatal health, which was under-
taken by Euro-Peristat [22].

2 | Methods

Information about perinatal health data sources in Europe
comes from the Euro-Peristat network, which started in 2000.
This network brings together 31 countries (27 EU member states
plus Iceland, Norway, Switzerland, and the UK) to assess peri-
natal health using comparably defined perinatal health indica-
tors constructed from routine national birth data [13]. The aim
of the network is to produce high-quality data and analysis at
regular intervals for use by decision-makers in the perinatal
health sector. Network members are statisticians, data manag-
ers, epidemiologists and clinicians experienced in the use of rou-
tine health data. The network produces periodic reports [11] and
publications based on these data. The network is coordinated
by Inserm in Paris and has received funding from the EU’'s DG-
Santé and DG-Research Agencies.

Euro-Peristat's data collection is organised around a set of 10
core and 20 recommended indicators, selected after Delphi con-
sensus processes with perinatal health professionals [23]. The
goal was to identify a robust but constrained set of indicators in
order to promote feasibility as well as comparability over time.
Data are collected on all live births, fetal deaths and termina-
tions of pregnancy (TOP) starting at 22 + 0 or more weeks of ges-
tation, using a common protocol with harmonised definitions.
Aggregated data on each indicator are compiled by relevant sub-
groups, including missing observations, so that prevalence and
incidence rates can be calculated in a similar manner. For exam-
ple, stillbirths and infant deaths are compiled by gestational age
and multiplicity.

Data come from population-based birth data used for monitoring
perinatal health in each country. Sources include birth registers,
hospital discharge data and civil registration databases. When
more than one source exists, the country team decides which

20f 12

Paediatric and Perinatal Epidemiology, 2025

85UB017 SUOLILLIOD BAIFER1D) 3|l dde au Aq paueAob a8 S3o1e WO ‘88N JO S3|NJ o AXeIq 1T 8UIIUO AB]IM UO (SUOIPUOD-PLE-SWLIS}AL0D A8 1M ARG 1[oUUO//StIY) SUORIPUOD PUe SWwie L 83 88S *[5202/90/20] uo Ariqiauliuo Ao |Im ‘(ouleAnde) agnopesy Aq 82T€T 2dd/TTTT 0T/I0p/w00 A3 1M Areq 1 pul|uo//:SdNy Wol4 papeojumoq ‘0 ‘9TOESIET



is best able to produce high-quality indicators corresponding to
Euro-Peristat definitions.

Within the PHIRI project, a new federated data collection pro-
tocol was elaborated based on a proposed model for all of the use
cases [24]. To test this new approach, only the core indicators
were included (fetal, neonatal and infant mortality, gestational
age and birthweight distributions, type of pregnancy (singleton
or multiple), maternal age, parity and mode of delivery), along
with recommended indicators of socioeconomic status to allow
analyses of social inequalities. Maternal mortality is also a core
indicator routine information system that cannot be used for
comparable reporting of this rare outcome [25].

This protocol is based on the creation of a common data model
at an individual-level including data items needed to generate
aggregate tables for the core indicators (16 items required). Each
data provider created a database of births for the years 2015 to
2020 (updated recently to 2021), following the specifications of
the common data model which defines variable names, defi-
nitions and formats. Using this individual-level database, R
programs were provided to run on each institution's server to
generate aggregated anonymised national-level data tables
(see Table S1 for links to the common data model and scripts).
Individual-level data are accessed only by the statisticians or re-
searchers with authorisations to use the data set in each coun-
try. These aggregate tables were then transferred to the central
coordination office and compiled. Quality checks include veri-
fication of missing data and indicator values by data providers
and analyses of consistency and external validity by the coordi-
nation team.

For the PHIRI Use Case, all data had to be in the same database
to run the R scripts. Several countries carried out specific link-
ages of different databases for the PHIRI project, but in most
countries, data came from the source used for routine perinatal
surveillance. For the Nordic countries, for instance, additional
registers (i.e., income and education) can be linked for specific
research projects, but these linkages are not carried out routinely.

To describe the data sources used for the common data model
for the years 2015 to 2021, each national partner filled in an on-
line questionnaire administered using Lime Survey in the sum-
mer of 2023 with follow-up to clarify responses in the autumn.
The questionnaire, consisting of 28 questions, was based on a
previous study done on data collected in 2004, augmented by
questions on routine linkage procedures, exploratory questions
about checks for data quality and use of the data sources for sur-
veillance and research. Data providers were asked to report on
the original data sources as well as the data extracted to create
the common data model. Questions on inclusion criteria and
coverage referred to the original data sources, not to the data
exported into the common data model, since these follow stan-
dardised criteria set by the Euro-Peristat protocol. We only in-
cluded data items that could be provided in accordance with the
new protocol, even though some countries provided indicators
in aggregate form from other sources (i.e., neonatal and infant
mortality in Italy and Spain).

Datawere analysed using descriptive tables and discussed within
the Euro-Peristat network. All national contacts reviewed and

amended the tables, as needed. We distinguished countries
by their ability to provide the data in the common data model
(all data items available [16], almost all [15-14] and incomplete
[<14]). As most countries could provide a high number of the
basic data items, we chose these cut-offs to focus on high per-
formers providing all or almost all items.

2.1 | Ethics Approval

Ethics approval was not required as no personal data were col-
lected in this study on data system characteristics.

3 | Results

Of the 31 countries (including the constituent nations of the
UK) that created a database for the PHIRI project, 29 partici-
pated in the survey, as shown in the map in Figure 1. Table S2
provides the data sources used in each country. This map also
provides information on the number of variables from the
common data model that each country could provide, includ-
ing non participants in the survey (Romania, Slovakia and
Wales). About one-third of countries could provide all 16 vari-
ables, with the lowest number being only 9 of the variables in
Portugal. Missing information was most common for mode of
delivery and neonatal and infant death (see Table S3 for miss-
ing variables by country).

Different routine sources of birth data are used to create the
common data model (Table 1) including birth certificates
(15 countries), electronic medical records (EMR) from delivery
hospitalisations (16 countries), direct entry by health provid-
ers (9 countries), EMR from other care providers (7 countries),
Hospital Discharge Summaries (7 countries) and other sources
(6 countries). These other sources include national registers of
persons, census or statistical data, paper records from planned
out-of-hospital births, birth identification forms, separate notifi-
cations from the neonatal intensive care unit (NICU) containing
the diagnoses for infants transferred to these units after birth
and abortion and miscarriage registers.

Most countries combine more than one data source for routine
surveillance of perinatal health, with six countries using four
or five different sources. However, six countries (Germany,
Ireland, Latvia, Luxembourg, Lithuania and Spain) use a sin-
gle source. In these countries, the source is direct entry by
health care providers, with the exception of Spain which uses
only birth certificate data. 15 of the 20 countries that link
data sources use a personal identifier while four use a pseudo-
identifier (a single pseudonym replaces the identifier for link-
age). In a few countries, linkage is not done routinely, but was
implemented to create the common data model for the Euro-
Peristat data collection exercise (Estonia, France and Italy).
Linkage between birth records and infant death certificates is
only done in 16 countries.

Reporting is obligatory in all countries (Table 2). The databases
most often include mothers giving birth in the country, regard-
less of their nationality or place of residence (24 countries). Some
countries only include births to residents (Austria, Poland). Some
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FIGURE1 | Countries participating in the Euro-Peristat data collection and number of data items provided, out of a maximum of 16. NB: Wales
provides data alone and as part of Office of National Statistics data which covers England and Wales. Romania, Slovakia and Wales did not participate

in the survey on data sources.

sources also include births to citizens occurring abroad (Belgium,
Czech Republic, Denmark, Portugal, Spain and Switzerland).
Completeness of coverage is very good, with 17 countries cover-
ing all births and the others reporting coverage rates of over 98%.
One reason for incomplete coverage is use of hospital discharge
data, as seen in France, where home births are not included un-
less there is a subsequent hospitalisation of the mother or baby.
Other reasons are related to incomplete recording of stillbirths
or terminations.

In the routine databases used to build the common data model
for the federated analysis, gestational age and birthweight
inclusion criteria vary (Table 3). The majority of countries
have no limits on either gestational age or birthweight for live
birth registration (21 countries). Other countries have speci-
fied inclusion thresholds: >22weeks (Iceland), >22weeks or
>500g (France, Italy, Norway, Spain), >20weeks or >400g
(UK, Mothers and Babies: Reducing Risk through Audits
and Confidential Enquiries [MBRRACE] data) and >500g
(Portugal). For stillbirths, inclusion criteria vary more widely:
10 countries use the criterion >22weeks or >500g and 11
countries use the criterion of >22weeks of gestational age and
do not include births over 500g if they are under 22weeks.
Four countries use a lower threshold based on a birthweight
of 500g: Austria, Belgium, Germany and Poland. Ireland uses
a specific criterion of >24weeks or >500g, while Portugal,
England and Wales and Scotland use >24weeks. In Italy, reg-
istration of fetal deaths as stillbirths starts at 180days of ges-
tation (25weeks+ 5days), although data on stillbirths under
this limit are obtained for Euro-Peristat by linking with data-
bases recording early losses. Scotland can also add abortions
at <24 weeks.

Seventeen countries include TOP in routine birth data (Table 3).
Among these 18 countries, 12 are able to differentiate between
TOP and spontaneous stillbirths. There are several reasons for
not including TOP: TOP are not legal or the legal limit is before
22weeks, TOP at or after 22weeks are rare, or the existence of
separate TOP registers.

The responses to exploratory questions about data quality are
presented in Table S4. These show that while most systems
include checks for data quality, the methods employed are di-
verse and complex to summarise. In many systems, the data are
checked, and data providers are contacted about missing vari-
ables or outlier values, but countries differ in terms of variables
analysed and criteria for data verification. These checks can be
done at different levels, hospital, regional and national and most
can recontact the data providers. Twenty-one countries reported
that they have the capacity to correct or update data, with 13
stating that the time frame for these updates or corrections was
not limited.

These data are an important source for scientific research: All
countries declared that these data are used for research, 24
countries out of the 27 have an annual report (Table S5) and
some examples of research publications are given in Table S6.

Table 4 links the characteristics of the data sources to the
countries’ ability to provide data for the common data model.
Countries providing all data were more likely to use EMRs
from delivery hospitalisations, 100%, compared to 50% and 11%
in the other countries providing fewer variables. Linkage was
also more common in these countries (100%), followed by the
countries providing almost all variables (75%) and countries
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TABLE 2 | Coverage and completeness of the data sources used to report on core perinatal health indicators in the Euro-Peristat network.

Population coverage

Citizens Non citizens
Participation Citizens who delivering out who are Noncitizens
Country in database Completeness are residents of the country residents nonresidents
Austria Obligatory 100% X X
Belgium Obligatory ~100% X x? X
Croatia Obligatory >98% X X
Cyprus Obligatory 99.9% X X
Czech Republic Obligatory 100% X X X
Denmark Obligatory 100% X X X
Estonia Obligatory 100% X X
Finland Obligatory 100% X X
France Obligatory 99%P X X
Germany Obligatory 98% X X
Iceland® Obligatory 100% X X
Ireland Obligatory 100% X X
Italy Obligatory Live births and X X
stillbirths > 26 weeks:
100% Stillbirths
<26weeks: 95%
TOPS: 97%

Latvia Obligatory ~99%¢ X X
Lithuania Obligatory ~99%4 X X
Luxembourg Obligatory® ~99%F X X
Malta Obligatory 100% X X
Netherlands Obligatory 97%-98% X X
Norway Obligatory ~100% X X
Poland Obligatory 100% X X
Portugal Obligatory 100% X X X
Slovenia Obligatory 100% X X
Spain Obligatory 100% X X X
Sweden Obligatory 98% X X
Switzerland Obligatory >98% X X X
UK- England and Obligatory 100% X X
Wales

UK: N. Ireland Obligatory 100% X X
UK: Scotland Obligatory Births 100%, hospital X X

records8 98%-99%,
TOPs underestimated
UK-MBRRACE Obligatory Terminations are X X

identified but excluded

2The Belgian databases include births to residents abroad, but for these we only have data from the National Register (sociodemographic data: date of birth, country of

birth, nationality, multiple births, data on the mother if she is a resident: date of birth, nationality, marital status, etc.).

bBirths out of the hospital that do not come to the hospital are not included.

“Births born outside of the country are not included.

dThe Medical data of Birth covers newborns and stillbirths born in maternal hospitals of Lithuania, including foreign citizens, but they not include Lithuanian citizens
and residents born outside country.

Tacit participation of the individuals in the perinatal register, with possibility to refuse collection of additional data beyond basic birth details.

fFrom 2021, home births are not exhaustive.
&Scottish Morbidity Record 02 (an episode-based patient record relating to all inpatients and day cases discharged from Obstetric specialities in the NHS Scotland).
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TABLE 3 | Gestational age and birthweight thresholds for recording stillbirths and live births and inclusion of terminations of pregnancy (TOP)
in the data sources used for the Euro-Peristat common data model.

Cannot provide  TOP >22weeks

Euro-Peristat in the data Able to differentiate
Country Stillbirths Live births criteria® source TOP from stillbirths
Austria® >500g No limit X
Belgium >500g No limit X X
Croatia >22weeks or >500¢g No limit X
Cyprus >22weeks or >500¢g No limit X X
Czech Republic >22weeks or >500¢g No limit X
Denmark >22weeks No limit X X
Estonia >22weeks No limit N/A®
Finland >22weeks or >500g No limit x4 X
France >22weeks or >500¢g >22weeks or >500g X X
Germany >500g or >23weeks No limit X N/A
Iceland >22weeks >22weeks N/A
Ireland >24weeks or >500¢g No limit X X
Italy >22weeks! >22weeks or >500g X X
Latvia >22weeks >22weeks X X
Lithuania >22weeks No limit N/A
Luxembourg >22weeks or >500g No limit X X
Malta >22weeks No limit N/A8 N/A
Netherlands >22weeks or >500¢g No limit xh xh
Norway >22weeks or >500¢g >22weeks or >500¢g Xl X
Poland >500g No limit X N/A
Portugal >24weeks >500g X
Slovenia >22weeks No limit X X
Spain >22weeks or >500¢g >22weeks or >500¢g N/A
Sweden >22weeks No limit N/A
Switzerland >22weeks or >500g No limit X xI
UK-England and Wales >24weeks No limit X X
UK: Northern Ireland >22weeks No limit X
UK: Scotland If >24weeks code No limit X X
as stillbirth. If
<24weeks code as
an abortion episode®
UK-MBRRACE >22weeks >20weeks or >400g N/A

2>22weeks, if GA unknown >500g.

bAustria, TOPS ending in a live birth are included.

Until 2020 separate registers for TOP and births (including stillbirths), from 2021 onwards in one register. TOP is allowed until 21 weeks and 6 days and registered in
Abortion Register until 2020.

4TOP is possible until 24 + 0weeks, but these are not reported to the Medical Birth Register (but to Register on Induced Abortions).

€A small number of records of TOPs that are >24weeks or >500g are included on the file, but we don't differentiate them from stillbirths.
fStillbirths > 180days in birth certificates and stillbirths < 180days from the miscarriage register.

eTOPs are illegal.

hyes, however likely underreported.

i0nly terminations of pregnancy for fetal anomalies (TOPFA).

JPossible to link TOPs from Causes of death and births so information can be found.

kSpontaneous and induced abortions in an obstetric setting.
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TABLE 4 | Link between data source characteristics and the ability to provide data items core perinatal health indicators in the Euro-Peristat

common data model.

All items 16/16 (N=28)

Almost all items 14-15/16 (N=12)

Fewer items 10-13/16 (N=9)

Type of data source

Birth certificates 4 (50%)
EMR delivery hospitalisations 8 (100%)
EMR other sources 5(63%)
Hospital discharge summaries 1(13%)
Death certificates 6 (75%)
Direct data entry by health provider 2 (25%)
Linkage (any) 8 (100%)
Can link infant mortality 8 (100%)
Linkage methods
Done with IDs 5(62%)
Pseudo-IDs 1(12%)
Other methods 2 (25%)
Euro-Peristat inclusion criteria
Yes, live births 8 (100%)
Yes, stillbirths 6 (75%)
Able to differentiate TOP from SB 3 (38%)

5 (42%) 6 (67%)
6 (50%) 1(11%)
2 (17%) 1(11%)
4(33%) 1(11%)
8 (67%) 5(56%)
4(33%) 3(33%)
9 (75%) 5(56%)
5 (42%) 3(33%)
7 (58%) 3(33%)
2(17%) 2(22%)
2(17%) 2(22%)
12 (100%) 8 (100%)
12 (100%) 5(56%)
7 (58%) 3(33%)

providing few variables (56%). Countries who provide all data
routinely link birth and death certificates (100%), whereas this
proportion is lower (42% and 33%) for countries who could not
provide all the variables. The other data source characteristics
did not differ by the ability to provide data for the common
data model.

4 | Comment
4.1 | Principal Findings

In Europe, the data sources used for perinatal health monitor-
ing vary by country, ranging from civil registration data, hos-
pital data and EMR. Countries using EMR were more likely
to provide all of the 16 items included in Euro-Peristat's Core
common data model. Another feature of health information
systems that were able to provide more data items was rou-
tine linkage between data sources. While most countries have
100% coverage and report on all births occurring in the coun-
try, in a small number of countries the system only includes
legal residents, while systems based on hospital data do not
include out-of-hospital births unless the mother and/or the
baby are hospitalised after birth. Finally, differences in inclu-
sion criteria for live and stillbirths and TOP remain, although
the majority of countries can provide births according to the
Euro-Peristat inclusion criteria of >22weeks of gestation.
Most of those that cannot provide the Euro-Peristat inclusion
criteria use a lower limit of 500g for stillbirths which leads
to omission of stillbirths >22weeks of gestation with birth-
weights <500g.

4.2 | Strengths of the Study

The study builds on a longstanding research network to provide
a currently unavailable overview of population data on births in
European countries.

4.3 | Limitations of the Data

The absence of validation studies for most sources limits com-
parison of data quality.

4.4 | Interpretation

The previous Euro-Peristat methodological paper [21], which
described data systems in 2004, highlighted six major obstacles
for perinatal health monitoring: differences in registration crite-
ria, incomplete coverage of data collection, use of non standard
definitions, variation in denominators and numerators, differ-
ent ways of handling missing data and random variation in rare
events, especially for countries with small populations. This
updated data survey showed an improved situation for some of
these obstacles linked to data availability, such as fewer coun-
tries that cannot comply with Euro-Peristat inclusion criteria.
This trend is consistent with better reporting at low gestational
ages for stillbirths that has been observed in successive Euro-
Peristat studies [26, 27]. Some countries improved their cover-
age, for instance Italy and Denmark, where reported rates of
coverage are higher than in the previous survey. There are also
a few more countries that can provide national data on births,
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such as France, where the use of hospital discharge data within
the French National Health Data System makes it possible to
provide perinatal variables [28] as well as Cyprus which did not
register stillbirths at the time of the first study. Furthermore, the
new protocol for data collection, which replaced the collection
of provider-generated aggregated Excel tables, has addressed
obstacles related to non standard definitions, different denom-
inators and numerators when data are derived from different
sources or because of missing data [24]. Due to the structure of
the common data model, it was necessary to specify missing data
for each variable, making it easier to collect this information.

Despite this progress, however, challenges in providing data per-
sist almost 20years after the previous review, as seen by the high
number of countries unable to provide all variables for creating
a core set of perinatal health indicators. Furthermore, the com-
mon data model adds the constraint that all data items need to be
contained in the same data source. The absence of key data items
shows that many countries still do not carry out basic linkage
between routine sources [29], such as information on births with
death certificates—to derive neonatal and infant mortality—or
information on births with hospital data in order to derive cae-
sarean section rates, for instance in Switzerland, UK-England,
UK-MBRRACE, Poland, Portugal and Romania. Some countries,
such as Sweden and Norway did not provide data on socioeco-
nomic status, even though these data exist in other registers,
because they are not routinely linked and therefore not readily
available for surveillance and monitoring purposes. Finally, data
quality is difficult to evaluate. Exploratory questions on quality
checks yielded diverse responses, revealing the need for work to
standardise indicators of quality across data systems. Only a few
countries have published reports and validation studies [30, 31]
and this is an area for future work. Validation studies are also
important in order to understand the impact of diversity in type
of source (hospital data versus EMR) and coverage (citizens or
residents versus all births in the country).

In the era of big data, it is surprising that high-income coun-
tries still struggle to provide basic population-level information
on the characteristics of the childbearing and infant populations
and indicators of their health. While there are a growing num-
ber of initiatives to improve data through better procedures for
linkage, these are often only carried out for research projects
[32] and not scaled up or maintained on a regular basis to fa-
cilitate routine reporting. Yet efforts to create ‘research ready’
data [33] should also be justified because they allow robust sur-
veillance data and cross-country comparisons.

Our finding that systems based on EMR were more likely to pro-
vide all data items may reflect the greater breadth and flexibility
of these systems in comparison with vital statistics or hospital dis-
charge data and suggest that integration of EMR with these other
systems could be an effective improvement strategy. Other initia-
tives to improve perinatal data collection have led to more com-
prehensive information systems at the regional level, especially in
larger countries with decentralised health information systems,
such as Spain or Italy. For instance, in Spain, some Autonomous
Regions routinely link birth and death certificate data. These ini-
tiatives can provide tested blueprints to inform health information
policies, but need to be generalised nationally. The big data era
may create a false sense of assurance, leading to less willingness

to finance data systems and quality programmes despite the need
for strategic public investment. It is important to communicate
with policymakers about the value of high-quality information
systems and the need to improve the quality in addition to the
quantity of data [34]. These investments in routine health data are
also needed for research, as shown by the use of the Nordic regis-
ters for knowledge generation in perinatal health [35], as well as
projects such as PHIRI and others to establish federated platforms
using these sources. The ConcePTION project is one such project,
for instance, creating a platform for the real-world investigation of
medications during pregnancy and breastfeeding 36, 37].

4.5 | Conclusions

Despite some progress over past decades, further improvements
in national data sources are needed before most countries in
Europe can provide key indicators on the health of pregnant
women and babies. Linkage of data sources and use of EMR
for routine reporting were more common in countries that had
more indicators available, but other data sources were also used
to achieve good data availability. This study demonstrates the
need to raise awareness about the limits of current systems and
the benefits of having a high-quality perinatal health informa-
tion infrastructure in many countries.
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