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7.  BABIES’ HEALTH: MORTALITY AND MORBIDITY DURING  
 PREGNANCY AND IN THE FIRST YEAR OF LIFE

CORE
Fetal mortality rate by gestational age, birth weight, and plurality (C1)

Neonatal mortality rate by gestational age, birth weight, and plurality (C2)
Infant mortality rate by gestational age, birth weight, and plurality (C3)

Distribution of birth weight by vital status, gestational age, and plurality (C4)
Distribution of gestational age by vital status and plurality (C5)

RECOMMENDED
Prevalence of selected congenital anomalies (reported in Chapter 8) (R1)
Distribution of 5-minute Apgar scores as a percentage of live births (R2)

Fetal and neonatal deaths due to congenital anomalies (R3)
Prevalence of cerebral palsy (reported in Chapter 8) (R4)

Outcomes related to the health of babies in the first year of life, specifically mortality rates, are 
often used as a measure of the health status of a population or of the quality of the perinatal 
healthcare system. The main contributory factors to perinatal death include congenital anomalies, 
very preterm birth, and fetal growth restriction (FGR). Maternal age, parity, multiple pregnancy, 
maternal conditions such as preeclampsia and diabetes, socioeconomic and migration status, and 
behaviours such as smoking are well-known risk factors for perinatal mortality and morbidity in 
high-income countries. The quality of care during pregnancy, delivery, and the neonatal period 
also influences babies’ chances of mortality and morbidity.

The Euro-PEristat indicators of child health include 5 core indicators and 4 recommended 
indicators. Given the issues related to the comparability of fetal, neonatal, and infant mortality 
rates across countries (see chapter 3), we requested indicators of mortality by gestational age and 
birth weight in order to exclude the births and deaths most likely to be influenced by differences 
in recording and registration criteria. We also collected data on terminations of pregnancy, as 
screening and termination practices can have a substantial impact on fetal and infant deaths. 
The 2 recommended indicators on the prevalence of congenital anomalies and cerebral palsy are 
presented in Chapter 8 by European networks of registries dedicated to these conditions. 

 
C1  FETAL MORTALITY 

JUSTIFICATION
Half of all deaths in the perinatal period are fetal deaths, also called stillbirths. While these 
deaths have declined over past decades, the reductions have slowed or stopped in many high-
income countries.1 The causes of fetal death are multiple and include congenital anomalies, 
FGR, abruption associated with placental pathologies, preterm birth, and other maternal 
complications of pregnancy, as well as infections.2 Between 30 and 50% of fetal deaths remain 
unexplained, however, and this large proportion impedes the development of prevention;1 
systematic performance of autopsies and histological examinations would reduce this proportion. 
The principal modifiable risk factors for stillbirth include obesity and overweight, smoking, and 
older maternal age.3,4 Women having their first birth face a higher risk of stillbirth as do women 
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with multifetal pregnancies. Because FGR accounts for a large proportion of fetal deaths, better 
detection and management of these cases might be an effective preventive strategy.4

Countries have different rules about the lower limits for gestational age and birth weight for 
recording fetal deaths and this complicates international comparisons.2,5,6  Computing fetal 
mortality rates by gestational age and birth weight is thus necessary to derive comparable 
indicators when registration limits differ.6 Differences in policies and practices related to 
terminations of pregnancy at or after 22 weeks of gestation also affect fetal mortality rates. In 
some countries, these terminations should be registered as fetal deaths and are included in the 
calculation of fetal mortality rates, whereas elsewhere they are notified only separately or not at 
all.6,7 Some countries ban any terminations at or after 22 weeks. One of Euro-PEristat’s goals is to 
use its data to propose better methods for comparing fetal mortality between countries.8 

DEFINITION AND PRESENTATION OF INDICATORS
The fetal mortality rate is defined as the number of fetal deaths at or after 22 completed weeks 
of gestation in a given year, expressed per 1000 live births and stillbirths that same year. When 
gestational age is missing, Euro-PEristat requests that fetal deaths be included if they have a birth 
weight of 500 g or more, but not if both gestational age and birth weight are missing. Fetal 
mortality rates are presented in Summary Table C1 as the total fetal mortality rate, as the rate for 
infants with a birth weight of 1000 g or more, and as the rate at or after 28 completed weeks of 
gestation.  

Figure 7.1 presents the overall fetal mortality rate and the fetal mortality rate at or after 
28 completed weeks of gestation. The distribution of fetal deaths by gestational-age and 
birthweight groups are also presented for all countries combined in Figure 7.2. Figure 7.3 
compares fetal mortality rates at or after 28 weeks of gestation in 2010 and 2004.

DATA SOURCES AND AVAILABILITY OF INDICATORS IN EUROPEAN COUNTRIES
Most participating countries and regions were able to provide data on fetal deaths according to 
the Euro-PEristat definition, despite differences in the rules for registering births and deaths. When 
countries could not provide data on fetal deaths using our definition, they were asked to give 
data using their own inclusion limits. Chapter 3 provides details on the rules for recording fetal 
deaths and terminations of pregnancy in participating countries and the inclusion of these deaths 
in routine reporting systems.

Limit for registration
Germany, Austria, Poland, and Slovenia only recorded fetal deaths with a birthweight limit of 500 
g or more. In Hungary and Ireland fetal deaths were registered from of 24+ weeks of gestation 
or 500+ g of birth weight. In Portugal and the United Kingdom, fetal deaths before  24 weeks of 
gestation are not legally registered, but there is voluntary notification of late fetal deaths at 22 
and 23 weeks, although this was in abeyance in England and Wales in 2010. These notifications 
are included in the number of fetal deaths. Greece registered fetal deaths from 24+ weeks and 
their data are from 2009. Spain and the region of Catalonia registered fetal deaths from 180+ 
days and 26+ weeks, respectively. 

Terminations of pregnancy
European countries differ in policies and practices towards screening for congenital anomalies 
and terminations of pregnancy for fetal anomalies. Terminations can be performed in most 
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European countries, although the legal gestational-age limit differs; they are not legal in Malta 
or Ireland. There are very limited circumstances for a lawful termination of pregnancy in Northern 
Ireland. Polish law bans terminations after the fetus reaches viability, and Estonian statutes allow 
them only up to up to the end of 21 weeks of gestation. Terminations were not included in fetal 
mortality statistics by Flanders, Denmark, Ireland, Latvia, Lithuania, Austria, Poland, Portugal, 
Romania, Finland, Sweden, or Norway. Brussels, Wallonia, the Czech Republic, Denmark, Spain, 
France, Italy, Cyprus, Luxembourg, Hungary, the Netherlands, England and Wales, Northern 
Ireland, Scotland, Iceland, Slovenia, and Switzerland included terminations in these data, and 6 of 
these countries (the Czech Republic, France, Italy, Hungary, Scotland, and Switzerland) were able 
to distinguish between spontaneous and induced abortions. 

Subgroup analysis
Almost all countries were able to provide information on fetal deaths by gestational age, birth 
weight, and plurality. Greece submitted fetal death data by birth weight but not data on live 
births by birth weight. France provided data only for a small representative sample of births, as 
it does not record the gestational age and birth weight of fetal deaths nationally. Data from a 
French regional stillbirth register were also analysed. Denominators for France were estimated 
based on a representative sample of total births. 

METHODOLOGICAL ISSUES IN THE COMPUTATION, REPORTING, AND INTERPRETATION OF THE 
INDICATOR
Differences in European legislation governing the lower limit for inclusion of fetal deaths make it 
difficult to compare rates at lower gestational ages. Computing rates by gestational age and birth 
weight is therefore necessary to derive valid comparable indicators when registration practices 
diverge. WHO recommends using a lower limit of 1000 g for international comparisons, but since 
the guidelines for registration are based primarily on gestational age, a cutoff based on that is 
used here. Accordingly, the Euro-PEristat project also presents fetal mortality rates per 1000 total 
births at or after 28 weeks of gestation. As discussed above, some countries include terminations 
of pregnancy in their registers of fetal deaths, while others only record these in separate systems. 
The number of terminations at or after 28 weeks of gestation is low in most, although not all, 
European countries, so comparing fetal mortality rates with this cutoff point partially addresses 
this problem. Finally, even when the indicator of fetal mortality is constructed to be comparable, 
its interpretation must also take into consideration the legislation and policies and practices of 
induced abortions for congenital anomalies that may be registered as fetal deaths. Separating 
out fetal mortality rates into spontaneous deaths versus terminations would be useful for 
understanding differences between countries, but this was possible for only 6 of the 15 countries 
that included terminations as fetal deaths.

RESULTS
Fetal mortality rates at or after 28 weeks of gestation ranged from 1.5 per 1000 live births and 
stillbirths in the Czech Republic to 4.3 per in France, as Figure 7.1 shows. The highest mortality 
rates were approximately 3 times higher than the lowest rates, with rates highest in France, 
Latvia, Brussels, Romania, and the countries of the UK. Overall fetal mortality rates ranged from 
under 4 per 1000 in 9 countries or regions to over 8 in France and Brussels. In some countries 
(Romania and Slovakia), the very small difference between overall rates and those at 28 weeks 
and after suggests that early stillbirths were under-reported.  
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The information on the proportion of fetal deaths represented by terminations was available for 
a few countries and showed wide variation. Six percent of all fetal deaths were terminations in 
Scotland versus 40-50% in France. Terminations accounted for 13% of fetal deaths in Hungary, 
15% in Switzerland, and 19% in Italy. Terminations were carried out before 28 weeks of gestation 
in most countries. In France, however, there is no gestational age limit for medically indicated 
terminations.  In a regional register in France, after terminations are removed, the fetal mortality 
rate at 28 weeks drops to 2.3 per 1000 total births from 3.8 — a reduction of 41%. This rate is 
more in line with other European countries. Note, however, that this regional stillbirth register 
covers 3 districts — Isère, Savoie, and Haute Savoie — with more favourable perinatal outcomes 
than France as a whole (their neonatal mortality is 1.8 per 1000 live births versus 2.3 nationwide), 
so this rate is probably lower than the national rate. 

While comparisons between countries at currently require a cutoff of 28 weeks or 1000 g because 
of differences in the recording of early stillbirths, many fetal deaths occur before this limit, as 
illustrated in Figure 7.2. This figure presents combined data from all countries and shows that 
one-third of all fetal deaths occurred before 28 weeks of gestation or 1000 g. Given the problem 
of under-reporting, this percentage is an underestimate.

TRENDS IN FETAL MORTALITY RATES
Figure 7.3 compares fetal mortality rates at or after 28 weeks of gestation in 2004 and 2010 for 
countries that had comparable indicators in both time periods. Countries are ordered by their 
fetal mortality rates in 2004. These rates declined in most countries in 2010. Exceptions were 
Brussels and Slovakia. Decreases (on average 19%; range 0-39%) tended to be more pronounced 
for western European countries with higher mortality rates in 2004 (Denmark, Italy, and the 
Netherlands). Some countries with low mortality rates in 2004 achieved significant continued 
improvements in outcomes; for example the rate in the Czech Republic declined from 2.4 to 1.5 
per 1000 births (39% reduction).

KEY POINTS
Comparisons of fetal mortality rates in European countries at and after 28 completed weeks of 
gestation minimise the effects of differences in registration practices for fetal deaths, but do not 
completely solve the problems associated with the registration of terminations of pregnancy as 
fetal deaths. Despite declines in fetal mortality in most European countries, fetal mortality rates 
at or after 28 weeks of gestation continue to vary highly, with the highest mortality rates almost 3 
times higher than lowest.  

Although most European countries were able to provide data about births and deaths based 
on the Euro-PEristat definition of 22 completed weeks of gestation, differences in registration of 
fetal deaths persisted in 2010. Given the large proportion of deaths that occur before 28 weeks, 
it is essential to develop European information systems to enable comparative reporting of these 
deaths.
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Figure 7.1  Fetal mortality rates per 1000 total births in 2010
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Figure 7.2  Percentage of fetal deaths by gestational-age and birthweight groups from all  
  countries contributing data by these subgroups in 2010
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Figure 7.3  Comparison of fetal mortality rates at or after 28 weeks in 2004 and 2010 
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C2  NEONATAL MORTALITY 

JUSTIFICATION
The neonatal mortality rate is a key measure of health and care during pregnancy and delivery. 
Neonatal deaths are subdivided by timing of death into early neonatal deaths (0-6 days after live 
birth) and late neonatal deaths (7-27 days after live birth). The principal causes of neonatal death 
in high-income countries are congenital anomalies (see R3) and complications related to very 
preterm birth (see C5). Babies from multiple pregnancies have neonatal mortality rates 4-6 times 
higher than singletons.1 Suboptimal care is also associated with neonatal deaths at term, and 
these factors contribute to an explanation of the variation in mortality rates between European 
countries.2 Healthcare and health-system factors also play a role more generally; for example, for 
very preterm births, delivery in a maternity unit with on-site neonatal intensive care is associated 
with lower mortality.3

The first European Perinatal Health Report showed wide variations in neonatal mortality rates 
in European countries in 2004.1,4 In addition, these countries had different patterns of early and 
late neonatal deaths. New member states of the European Union had high early and high late 
neonatal mortality rates, while in other countries patterns of either low early with high late or 
high early and low late rates were observed. In some countries where terminations of pregnancy 
are not legal, neonatal mortality rates due to congenital anomalies are higher (see R3).5 The wide 
variation of gestational age-specific neonatal mortality rates at 22-23 weeks in 2004 suggested 
that not all births and deaths very early in the neonatal period were systematically included. Even 
within countries, the reporting of live births at these extremely preterm gestational ages show 
substantial heterogeneity.6 Variation in neonatal mortality rates between countries may also 
reflect differences in policies between European countries related to the resuscitation of babies at 
the limit of viability.7

DEFINITION AND PRESENTATION OF INDICATORS
Data on neonatal deaths are collected for annual and cohort deaths by timing of death, 
gestational age, birth weight, and plurality. The annual neonatal mortality rate is defined as the 
number of deaths during the neonatal period (up to 28 completed days after birth) after live birth 
at or after 22 completed weeks of gestation in 2010, expressed per 1000 live births that year. The 
cohort neonatal mortality rate is defined as the number of neonatal deaths in 2010 or 2011 at or 
after 22 completed weeks of gestation occurring to babies born in 2010 expressed per 1000 live 
births. When gestational-age data were missing, deaths were included if they had a birth weight 
of at least 500 g. If both gestational age and birth weight were missing, the deaths were not 
included. 

Neonatal mortality rates are presented below as total, early, and late neonatal deaths in Table 
C2_A. Table C2_B also includes neonatal mortality rates at or after 24 weeks. Figure 7.4 presents 
neonatal mortality rates by timing of death: early and late neonatal mortality rates. We present 
annual deaths or, if they are not available, cohort deaths. Figure 7.5 presents overall neonatal 
mortality rates per 1000 live births and rates at or after 24 completed weeks of gestation in order 
to take into account differences in registration of extremely preterm live births. The percentage 
of neonatal deaths by gestational-age groups and birthweight groups are also presented for all 
countries together in Figure 7.6. Because of the substantial variation in gestational age-specific 
neonatal mortality rates at 22-23 weeks in 2004, we present trends in neonatal mortality rates 
(2010 vs. 2004) at or after 24 completed weeks of gestation in Figure 7.7.
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DATA SOURCES AND AVAILABILITY OF INDICATORS IN EUROPEAN COUNTRIES
All participating countries were able to provide data on neonatal deaths. Greece provided data 
on total neonatal deaths from 2009 and Cyprus from 2007. Fifteen countries or regions provided 
only annual neonatal deaths (Brussels, Flanders, the Czech Republic, Denmark, Germany, Valencia, 
Catalonia, France, Italy, Cyprus, Hungary, Poland, Romania, Scotland, and Slovakia), 12 provided 
both annual and cohort neonatal deaths (Flanders, Estonia, Latvia, Lithuania, Luxembourg, Malta, 
Austria, Portugal, Finland, Northern Ireland, Norway, and Switzerland) and 4 (England and Wales, 
Ireland, the Netherlands, and Slovenia) submitted only cohort neonatal deaths. There are no data 
about gestational age in the dataset used routinely in England and Wales to produce annual 
infant death rates so a 22-week cutoff could not be applied. Cyprus provided no data on neonatal 
deaths by gestational age, birth weight, or plurality. Italy did not provide data by gestational 
age or plurality. Data from Ireland were for early neonatal deaths, and Germany and the Czech 
Republic had data only for early neonatal deaths by gestational age. Hungary provided no data 
on plurality, and gestational age data were for early neonatal deaths.

METHODOLOGICAL ISSUES IN THE COMPUTATION, REPORTING, AND INTERPRETATION OF THE 
INDICATORS
Comparisons of neonatal mortality rates at early gestational ages must be combined with an 
analysis of fetal mortality rates, since it is possible that early neonatal deaths may be recorded as 
fetal deaths. Some data recording systems impose a lower limit of 500 g for registration of births, 
which can create limitations in comparing neonatal mortality rates at low gestational ages (see 
Summary Table C2_B).

RESULTS
Neonatal mortality rates ranged from 1.2 per 1000 live births in Iceland to 4.5 per 1000 in Malta 
and 5.5 per 1000 in Romania (Summary Tables C2_A and C2_B). For 10 of the 11 countries where 
annual and cohort neonatal mortality rates could be compared, differences were minimal 
(between -0.1 to +0.1 per 1000); the difference was +0.2 per 1000 in Latvia (data not shown in 
table).  

Between 61 and 85% of all neonatal deaths in European countries occurred during the early 
neonatal period. In Latvia and Romania, rates of late neonatal mortality exceeded 1.0 per 1000 
live births. After excluding births and deaths before 24 weeks of gestation, neonatal mortality 
rates ranged from 0.8 per 1000 live births in Iceland to 4.3 in Romania. The highest mortality 
rates at gestations of 24 weeks or more were more than 5 times higher than the lowest rates, 
with Romania, Malta, Latvia, and Poland having the highest rates and Estonia, Iceland, Slovenia, 
Luxembourg, and Finland the lowest. Countries where terminations of pregnancy are not legal 
may have higher neonatal mortality rates due to deaths from lethal congenital anomalies, as in 
Malta. 

Babies born before 28 weeks of gestation or under 1000 g accounted for approximately 40% of 
all neonatal deaths, as shown in Figure 7.6, which combines data from all countries for neonatal 
deaths at or after 22 weeks of gestation. Slightly over one-quarter of the deaths were of term 
babies, and 15% of babies born at 22-23 weeks of gestation; 8.5% had a birth weight under 500 g.  

TRENDS OVER TIME
Comparison of neonatal mortality rates at or after 24 completed weeks of gestation in 2010 and 
2004 was possible for 23 European countries or regions and is presented in Figure 7.7. Countries 
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are ordered by their neonatal mortality rates in 2004. Ireland was compared for early neonatal 
mortality at or after 24 weeks. Except for Northern Ireland where the rate in 2010 was 0.5 per 
1000 higher, neonatal mortality rates declined in all countries. For smaller countries with low 
numbers of births (such as Northern Ireland), the differences may be compatible with year-to-year  
fluctuations.

The largest declines were seen in Estonia, Latvia, and Lithuania. Decreases were most pronounced 
for countries with higher mortality rates in 2004, but some countries with lower mortality in 
2004 achieved significant continued improvements in neonatal outcomes (Slovenia, Finland, and 
Austria, for example). 

KEY POINTS
Wide differences in neonatal mortality rates persisted in European countries in 2010. Compared 
with 2004, rates declined in most European countries. The largest declines were observed among 
European countries that were new member states of the European Union in the 2004 data 
collection, but also among some countries which had lower neonatal mortality rates in 2004. 

These data raise questions about the reasons for these disparities in health outcomes. While 
methodological issues related to registration are less problematic for neonatal than for fetal 
mortality rates, the inclusion criteria of 500 g or 24 weeks used in some countries may results in 
lower neonatal mortality rates than in countries where there is no limit for inclusion. Differences 
in ethical and clinical decisions about babies born very preterm may also contribute to the 
disparities observed. 
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Figure 7.4  Early and late neonatal mortality rates per 1000 live births in 2010
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Figure 7.5  Neonatal mortality rates per 1000 live births for all live births and live births at  
  and after 24 weeks of gestation in 2010

NOTE: Rates at ≥24 weeks in France based on estimates (see Summary Table C2B).
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Figure 7.6  Distribution of neonatal deaths by gestational-age and birthweight groups for all  
  live births at or after 22 weeks of gestation in all countries contributing data in 2010
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Figure 7.7  Comparison of neonatal mortality rates at or after 24 weeks in 2004 and 2010 
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C3  INFANT MORTALITY 

JUSTIFICATION
Even though infant mortality (mortality during the first year of life) extends beyond the perinatal 
period, it was included as a core indicator by the Euro-PEristat group. The infant mortality rate, 
when presented by gestational age and birth weight, measures the longer-term consequences of 
perinatal morbidity for high-risk groups, such as very preterm and growth-restricted babies. While 
most infant deaths due to perinatal causes occur soon after birth, high-risk babies hospitalised in 
neonatal units after birth can die after the neonatal period. Developments in neonatal care for 
these high-risk babies are associated with a higher proportion of infant deaths occurring after 
the neonatal period and this should be taken into consideration in comparisons of mortality over 
time.1  The principal causes of death in the post-neonatal period include accidents and infections, 
which are often preventable, and the post-neonatal mortality rate is more highly correlated with 
social factors than is the neonatal mortality rate.2-4 This indicator thus serves as a measure of the 
quality of medical care and of preventive services. 

DEFINITION AND PRESENTATION OF INDICATOR
Data on annual and cohort infant deaths by gestational age, birth weight, and plurality were 
collected and are presented per 1000 live births in Summary Table C3. The annual infant 
mortality rate is defined as the number of infant deaths (days 0-364) after live birth at or after 22 
completed weeks of gestation in 2010, expressed per 1000 live births in 2010. The cohort infant 
mortality rate is defined as the number of infant deaths (days 0-364) after live birth at or after 22 
completed weeks of gestation occurring to babies born in 2010, expressed per 1000 live births. 
Infant mortality rates per 1000 live births are presented in Figure 7.8. We present annual deaths 
or, when they are not available, cohort deaths.  Figure 7.9 presents the distribution of infant 
deaths by gestational-age and birthweight subgroups, and Figure 7.10 trends in infant mortality 
rates (2010 vs. 2004).

DATA SOURCES AND AVAILABILITY OF INDICATOR IN EUROPEAN COUNTRIES
Most countries provided data on infant mortality. Compared with 2004, more countries were able 
to provide data on infant mortality rates by gestational age or birth weight. In many European 
countries, infant deaths are registered in separate systems and not linked to perinatal data. 
Countries were able to provide data on infant mortality, however, by linking cause-of-death 
statistics with medical birth statistics. Greece (for 2009 at 24+ weeks), France, Cyprus (for 2007), 
Lithuania, and the Netherlands (also 24+ weeks only) submitted numbers of overall infant deaths 
without tabulations by subgroup. More countries/regions provided data about annual infant 
deaths than about cohort infant deaths. Flanders, Estonia, Latvia, Lithuania, Luxembourg, Malta, 
Austria, Slovenia, Finland, Norway, and Switzerland submitted both annual and cohort infant 
deaths. England and Wales, the Netherlands, and Northern Ireland had numbers of cohort infant 
deaths only.

METHODOLOGICAL ISSUES IN THE COMPUTATION, REPORTING, AND INTERPRETATION OF THE 
INDICATOR
Most European countries had no lower limit for registration of live births in 2010, which made 
it possible to provide data on live births based on the Euro-PEristat definition of 22+ weeks of 
gestation and make valid comparisons at early gestational ages. However, in many European 
countries, data on infant deaths come from cause-of-death registers, which often do not record 
information on birth characteristics. Countries had to merge cause-of-death statistics with medical 
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birth registers to have complete information on infant deaths by gestational age, birth weight, 
and plurality. In addition, only 12 of 35 countries/regions were able to provide cohort infant 
deaths, which limits the use of these data for studying outcomes of high-risk groups, since if 
deaths are not linked to births, information will not be available about birth characteristics, such 
as multiplicity, gestational age, and birth weight. 

RESULTS
Infant mortality rates at or after 22 completed weeks of gestation in 2010 ranged from 2.3 per 
1000 live births in Iceland and Finland to 5.5 in Malta, 5.7 in Latvia, and 9.8 in Romania. In total, 
18 200 infant deaths and 4 668 395 live births were registered in 2010 (weighted average: 3.2 
per 1000 live births). Romania, a relatively new member of the European Union, had a very high 
infant mortality rate, similar to the infant mortality rates observed among the new member states 
of the EU in the 2004 data collection. Differences in cohort versus annual infant mortality rates 
were minimal in most countries where this comparison was possible (ranging from -0.1 to 0.0 per 
1000 live births).  In countries where terminations of pregnancy are not legal, infant mortality 
rates are likely to be higher. 

Figure 7.9 illustrates the distribution of infant deaths at or after 22 completed weeks of gestation 
by gestational-age and birthweight subgroups in all countries contributing data. Almost 40% of 
all infant deaths occurred to babies born near and at term (≥37 weeks of gestation), and babies 
weighing at least 2500 g at birth accounted for 36% of all infant deaths in European countries in 
2010.

TRENDS OVER TIME 
Comparison of 2010 and 2004 infant mortality rates at or after 22 completed weeks of gestation 
was possible for 24 countries or regions and is presented in Figure 7.10. Except for Northern 
Ireland and Brussels, where rates in 2010 were respectively 1.4 and 0.4 per 1000 live births higher 
than in 2004, infant mortality rates declined in most countries. The largest differences in infant 
mortality rates were seen in Latvia (-3.6 per 1000), Estonia (-3.5) and Lithuania (-3.1). 

Decreases tended to be more pronounced for countries with higher mortality rates in 2004 
(Estonia, Denmark, Latvia, and Lithuania), but some countries with low mortality rates achieved 
significant continued improvements in outcomes (for example, Finland where the rate declined 
from 3.4 to 2.3 per 1000 live births). Wide variations in infant mortality rates persisted in 2010, 
with the highest rate (9.8 per 1000) more than 4 times higher than the lowest (2.3).

KEY POINTS
Infant mortality rates in 2010 declined in most European countries compared with 2004. However, 
mortality rates still varied substantially between European countries, with rates highest among 
relatively new member states. More than 60% of the infants who died were born preterm or with 
a birth weight under 2500 g.
 
More countries were able to present infant mortality data by gestational age, birth weight, and 
plurality, which makes it possible to monitor outcomes of high-risk births in the first year of 
life. However, only one third of participants were able to provide data on cohort infant deaths. 
Routine linkage of medical birth statistics with cause-of-death statistics is necessary to study 
outcomes of high-risk infants at the European level.
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Figure 7.8  Infant mortality rates per 1000 live births at or after 22 weeks in 2010
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Figure 7.9  Distribution of infant deaths by gestational-age and birthweight subgroups in 2010
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Figure 7.10  Comparison of infant mortality rates at or after 22 weeks (2010 vs. 2004)

NOTES: Some countries could not provide 22-week definition requested by Euro-PEristat. Please see Summary Table for indicator C3 in Appendix B. Countries ranked by 
ascending fetal mortality rates in 2004.
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C4  DISTRIBUTION OF BIRTH WEIGHT 

JUSTIFICATION
Babies with a low birth weight are at higher risk of poor perinatal outcome and of long-term 
cognitive and motor impairments.1-3 The proportion of babies with a birth weight under 2500 g 
is a widely used indicator for assessing the population at risk, and historical series exist for many 
countries. Babies with a birth weight under 1500 g are termed very low birthweight (VLBW) 
babies and are at the highest risk. Twins and triplets have much higher rates of low birth weight 
than singletons. Babies have a low birth weight because they are born before term (see C5) or 
because of fetal growth restriction (FGR) or for both these reasons. Some healthy term babies can 
also have a low birth weight because they are constitutionally small.

FGR is a major complication of pregnancy and is a cause of stillbirth, poor neonatal outcome, 
and impairments later in life.1-4 When analysed by gestational age, birthweight distributions 
provide an indication of growth restriction. FGR is associated with maternal, placental, and 
fetal conditions, including hypertension and congenital anomalies. Poor fetal growth may 
also have serious consequences in adult life: it has been associated with a higher prevalence of 
ischaemic heart disease, other cardiovascular disease, obesity, diabetes, and metabolic syndrome.4 
Management of FGR during pregnancy consists of monitoring the fetus and inducing delivery 
when there are clinical signs of hypoxia. However, the best time to deliver growth-restricted 
babies has yet to be determined.5 Risk factors for FGR include maternal smoking (see R8), low 
body mass index (see R12), and lower socioeconomic status (R9).

Macrosomia or high birth weight (4500 g and over) is also associated with pregnancy 
complications.6 Higher extremes of birth weight may be a consequence of maternal diabetes. 
Diabetes is associated with older maternal age (see C8) and heavier prepregnancy weight (see 
R12). More generally, overweight and obese women have a greater risk of macrosomia, a cause 
of obstetric complications such as shoulder dystocia and other complications which may lead to 
caesarean delivery.

DEFINITION AND PRESENTATION OF INDICATOR
This indicator is defined as the number of births within each defined birthweight interval, 
expressed as a proportion of all registered live births and stillbirths. It is computed by vital status 
at birth, gestational age, and plurality. The indicators selected for inclusion in this summary are 
live births weighing less than 1500 and 2500 g. This second indicator is habitually presented in 
international comparisons of births. We focus on live births because registration of live births is 
more homogenous in Europe than the registration of stillbirths, and this indicator will thus be 
more comparable (for a discussion of this issue, see indicator C1 on fetal mortality and Chapter 3). 
The complete distribution of birth weight by vital status is given in Appendix B.

DATA SOURCES AND AVAILABILITY OF INDICATOR IN EUROPEAN COUNTRIES
This indicator was available in almost all countries, although not all countries presented it by 
multiplicity. 

METHODOLOGICAL ISSUES IN THE COMPUTATION, REPORTING, AND INTERPRETATION OF THE 
INDICATOR
Birth weight is an accurately measured data item, but its interpretation is not always obvious. 
Low birth weight is associated with 2 distinct complications of pregnancy: preterm birth and 
FGR. Ideally, growth restriction should be measured with respect to the third or tenth percentile 
of birth weight at each gestational age. However, agreed-upon norms for birth weight do 
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not exist. The existence of physiological variation in birth weight in Europe must be taken 
into consideration when interpreting differences between countries. In other words, some 
populations may have a lower average normal birth weight than others due to genetic variations 
in population size. It has been shown that the birth weight associated with the lowest mortality 
rates differs between European countries.  

RESULTS
The percentage of live births with a birth weight under 2500 g ranged from 3.4% to 9.8% of all 
births in the countries providing data for this indicator. Countries from northern Europe had the 
lowest percentages of low birth weight (Denmark, Estonia, Ireland, Latvia, Lithuania, Finland, 
Sweden, Iceland, and Norway). This geographical variation in low birth weight is illustrated in 
the map in Figure 7.12. Most of the variation in overall rates is due to births between 1500 and 
2499 g. The percentage of VLBW babies ranged from 0.3 (Iceland) to 1.4 (region of Brussels and 
Hungary). 

Proportions of low birth weight in 2010 remained similar to those in 2004 for many of the 27 
countries or regions for which data are available in both periods. However, some countries 
experienced declines in their low birth weight rate (France, Scotland, England and Wales, Malta, 
and Poland) and others increases (Luxembourg, Spain, Brussels region, Czech Republic, Slovakia, 
and Portugal). 

KEY POINTS
About one in 20 babies born in Europe in 2010 weighed less than 2500 g at birth. This proportion 
varied by a factor of 3 between countries. However, some of this variation may be due to 
physiological differences in size between populations. A common European approach should be 
developed to distinguish between constitutionally small babies and those with growth restriction.
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Figure 7.11  Percentage of live births with a birth weight under 2500 grams in 2010
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Figure 7.12  Map of distribution of live births with low birth weight (< 2500 grams) in 2010

NOTE:  Rates for countries and regions are coloured for groups defined by the 10th, 25th, 50th, 75th, 90th, and 100th percentiles of the indicator. Individual regions are coloured 
to show sign and significance of difference from the EU median. Regions that fall outside the 99.9 percent Wilson-score control limits of a funnel plot constructed around 
the EU-median against population size differ significantly (sig) and are shown as solid colours. Regions within the control limits (n.s.) are displayed with vertical hatching.
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Figure 7.13  Percentage of live births with birth weight under 2500 grams in 2004 and   
  difference between 2010 and 2004 
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C5  DISTRIBUTION OF GESTATIONAL AGE 

JUSTIFICATION
Babies born preterm, defined as before 37 completed weeks of gestation, are at higher risk of 
mortality, morbidity, and impaired motor and cognitive development in childhood than infants 
born at term. In high-income countries, between two-thirds to three-quarters of neonatal deaths 
occur to the 6% to 11% of infants live born before 37 weeks.1 Babies born before 32 weeks of 
gestation are at particularly high risk of adverse outcomes, with rates of infant mortality between 
10% and 15% and of cerebral palsy between 5% and 10%,2,3 but moderate preterm birth (32 to 
36 weeks of gestation) is also associated with poor outcomes at birth and in childhood.4,5 Being 
born preterm predisposes children to higher risks of chronic diseases and mortality later in life.6 

Many countries have reported increased preterm birth rates over the past 2 decades, and this 
general trend was recently confirmed by a WHO global survey.7  Reasons for these increases 
include rising multiple pregnancy rates, associated with subfertility treatments (see C7 and 
R13), and changes in population risk factors such as maternal age (C8) and higher maternal 
BMI (R12).  Also, survival of preterm infants has improved markedly over recent decades due 
to medical advances in neonatal care and this has changed perceptions of risk associated with 
prematurity versus other pregnancy complications. It has lowered the threshold for indicated 
(alternatively termed non-spontaneous or provider initiated) preterm births and led to an increase   
in these births. Finally, progress in the prevention of preterm birth has been limited. However, 
analysis of data between 1996 and 2008 in the Euro-PEristat group found that trends were more 
heterogeneous in Europe, especially for singleton preterm births, and that preterm birth rates 
have decreased in some countries.8

Post-term births are also associated with poor outcomes, and wide variations in rates in Europe 
illustrate differences in approaches to the management of prolonged pregnancies.9

DEFINITION AND PRESENTATION OF INDICATOR
This indicator is defined as the number of live births and fetal deaths at each completed week of 
gestation (starting from 22 weeks), expressed as a proportion of all live births and stillbirths. This 
distribution is presented as follows: 22-36 weeks of gestation (preterm births); 37-41 weeks (term 
births); 42 or more weeks (post-term). Preterm births can be subdivided as 22-27 weeks (extremely 
preterm), 28-31 weeks (very preterm), and 32-36 weeks (moderately preterm). This indicator is 
computed by vital status at birth and plurality. 

The summary indicators presented below are computed for live births. We focus on live births 
because registration of live births is more homogenous in Europe than the registration of 
stillbirths, and this indicator will thus be more comparable (for a discussion of this issue, see 
the indicator on fetal mortality in this chapter and Chapter 3). The complete distribution of 
gestational age for total births is provided in the Summary Tables in Appendix B.

DATA SOURCES AND AVAILABILITY OF INDICATOR IN EUROPEAN COUNTRIES
This indicator is available in most European countries.
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METHODOLOGICAL ISSUES IN THE COMPUTATION, REPORTING, AND INTERPRETATION OF THE 
INDICATOR
Euro-PEristat requests data on gestational age based on the best obstetrical estimate, which 
combines clinical and ultrasound data. However, we do not know how this best estimate is 
derived, and it may vary by country as well as between health providers within countries. 
Ultrasound is widely used for dating pregnancies in Europe, however, and most women receive 
care in the first trimester of pregnancy (see R14). The method of determining gestational age can 
influence the reported gestational age distribution; use of ultrasound estimates tends to shift the 
distribution to the left and increase the reported preterm birth rate,10 although not all studies 
have found this to be the case.11 Research about the methods used within Europe for determining 
gestational age and their impact on the gestational age distribution should be undertaken to 
better elucidate the comparability of this indicator.

RESULTS 
The preterm birth rate for live births varied from about 5% to 10% in Europe. We observed 
relatively lower preterm birth rates (below 6.5%) in Iceland, Lithuania, Finland, Estonia, Ireland, 
Latvia, Sweden, Norway, and Denmark, and higher rates (above 8.5%) in Cyprus (10.4%) and 
Hungary (8.9%). Rates were around 8% in Austria, Germany, Romania, the Czech Republic, 
Luxembourg, Portugal, the Netherlands, and all regions of Belgium.

Similar relations between preterm birth rates are observed for both singleton and multiple 
births, with the exception of Romania where a relatively high proportion of singleton preterm 
births is accompanied by a relatively low proportion of multiple preterm births. The percentage 
of preterm births ranged from 4.1 to 7.6% among singletons and from 39.6 to 66.9% among 
multiples (See Summary Tables C5_B). Very preterm births, that is, births before 32 weeks of 
gestational age, accounted for about 1% of live births (range: 0.7 to 1.4%). 

Proportions of preterm live births were similar to those in 2004 for many of the countries for 
which data were available. However, rates increased over this period in Luxembourg, Brussels, 
the Czech Republic, Portugal, Northern Ireland, and Italy. On the other hand, Norway, Scotland, 
Germany, England and Wales, Denmark, and Sweden experienced declines. Rates in Austria in 
2004 and 2010 were not compared because their definitions of gestational age changed.

KEY POINTS
Gestational age is an essential indicator of perinatal health but is still not currently included 
in international data sets, although the data are available almost everywhere and should be 
routinely reported. The most vulnerable babies, those born before 32 weeks of gestation, account 
for about 1% of all births.

There are wide differences in the prevalence of preterm birth between European countries, and 
these data confirm heterogeneity in trends observed in more detailed analyses of data from 
1996 to 2008.8 The fact that rates are stable or declining in many countries goes against widely 
held beliefs that preterm birth rates are rising and raises questions about policies and practices 
associated with these divergent trends between countries.  
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Figure 7.14  Percentage of live births with a gestational age <32 weeks and between 32-36  
  weeks in 2010
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Figure 7.15  Percentage of preterm live births in 2004 and difference between 2010 and 2004
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R2  DISTRIBUTION OF 5-MINUTE APGAR SCORES AMONG LIVE BIRTHS
 
JUSTIFICATION
The Apgar score was defined by Dr Virginia Apgar in 1952.1 It is a standardised assessment of 
newborns that comprises 5 items: heart rate, respiratory effort, muscle tone, reflex irritability, 
and colour. Each item is scored 0, 1, or 2, and thus the total score ranges from 0 to 10. It is 
usually assessed at 1 minute, at 5 minutes, and at 10 minutes after birth in most facilities in most 
countries. Both term and preterm babies with an Apgar score of 0 to 3 have a higher risk of early 
neonatal death. At 1 minute, the Apgar score can be used to determine which children need 
resuscitation and, at 10 minutes, which children still require resuscitation.

The value of the Apgar score at 5 minutes is highly correlated with neonatal mortality and 
provides the best predictive value for subsequent mortality. A low Apgar score was retained 
recently as one of the elements that suggest intrapartum asphyxia insult as the cause of cerebral 
palsy.2 The Apgar score provides good information about the infant’s activity and responsiveness, 
but should not be used alone to predict survival without brain injury or disability, especially in 
preterm babies.3,4

DEFINITION AND PRESENTATION OF INDICATORS
This indicator is collected as the distribution of the Apgar score for all live births at or after 22 
completed weeks of gestation. The 2 cutoff points at which the indicator is presented here — less 
than 4 and less than 7 — are those most often encountered in the literature.

DATA SOURCES AND AVAILABILITY OF INDICATOR IN EUROPEAN COUNTRIES
Twenty-three countries or regions provided data on this indicator. The proportion of missing 
values was 1% or less in most countries, excluding Finland (15.2%) where 5-minute Apgar scores 
are not routinely given and/or recorded if the scores at 1 minute are high. In Wales, missing 
observations were also higher (8.6%).  

METHODOLOGICAL ISSUES IN THE COMPUTATION, REPORTING, AND INTERPRETATION OF THE 
INDICATOR
Although the Apgar score is supposed to be a standardised measure, there can be some 
subjectivity and differences between countries in the value recorded for each element of the 
Apgar score. Percentages are calculated from valid values (excluding those not stated). Another 
difficulty is due to the counting of missing values: missing values should not be coded as 0 and 
then classified in the group of values of 0-3.

RESULTS
Overall, under 2% of children had low 5-minute Apgar scores, with the exception of Iceland 
(2.0%) and Finland (2.4%); Finland had a high proportion of missing cases, as noted above, and 
is not comparable with the other countries.  The highest proportions of Apgar scores below 
4 at 5 minutes were observed in Scotland and Estonia (0.5-0.7%); these countries also had 
high proportions of 5-minute Apgar scores below 7. This proportion seems rather low in some 
countries but this could arise from under-reporting. Variations in the data collection process may 
partially explain these differences between countries.
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KEY POINTS
One to two percent of children born alive have difficulties at birth that require resuscitation.
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Figure 7.16  Percentage of live births with a 5-minute Apgar score less than 4 and less than 7  
  in 2010
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R3  FETAL AND NEONATAL DEATHS DUE TO CONGENITAL ANOMALIES  

JUSTIFICATION
Congenital anomalies are a leading cause of fetal and neonatal deaths. There are wide 
international variations in antenatal screening policies, regulations regarding the termination 
of pregnancies and its timing, and medical attitudes towards children born alive with a severe 
anomaly.1-3 Differences in these policies and clinical practices affect fetal and neonatal mortality 
rates as well as the proportion of deaths due to congenital anomalies.4-7 The countries in 
Europe use different classifications for reporting cause of death, and up to now there has been 
no consensus about the best way to report these deaths. However, all classifications include a 
category for congenital anomalies. Thus, while waiting for a common European cause-of-death 
classification, the Euro-PEristat project focused on fetal and neonatal deaths due to congenital 
anomalies.

DEFINITION AND PRESENTATION OF INDICATORS
For this indicator, we present data on the percentage of fetal deaths and early neonatal deaths 
attributed to congenital anomalies (that is, for which congenital anomalies were the underlying 
cause). We chose not to present mortality rates, because the number of deaths is small in some 
cases. In the calculation of the percentages, cases with unknown causes are included in the 
denominators; for stillbirths, this can represent a high proportion of all cases (see discussion in 
C1). 

DATA SOURCES AND AVAILABILITY OF INDICATOR IN EUROPEAN COUNTRIES
These data were provided by 27 countries or regions for neonatal deaths, although 3 could 
only provide information for early neonatal deaths (the Czech Republic, Germany, and Ireland) 
and by 25 for fetal deaths. In France, national data on fetal deaths were not available for 2010, 
so data come from a regional register of stillbirths in 3 French districts. Data on the causes of 
neonatal deaths were only available for 2008 in France. In Germany, the presence of congenital 
anomalies for fetal deaths is not routinely recorded and these data should be interpreted with 
caution. In Finland, data on the main cause of death are not linked to the Medical Birth Register, 
and the data provided refer to stillbirths and neonatal deaths with at least one confirmed major 
congenital anomaly in the Register of Congenital Malformations.

METHODOLOGICAL ISSUES IN THE COMPUTATION, REPORTING, AND INTERPRETATION OF THE 
INDICATOR
The main problem is verifying that the cause of death has been attributed in the same way in 
all cases and that a congenital anomaly is not only present but is the underlying cause of death. 
Another factor that can influence the detection of an anomaly is whether an autopsy was 
conducted after death. In general, more deaths are attributed to this category when autopsies 
are performed. We did not compare these data with the earlier data collection, given the wide 
variation in percentages arising from the small numbers.

RESULTS
The percentage of fetal deaths attributed to congenital anomalies varied widely, ranging from 
below 5% to 38% (Figure 7.14). In general, about 15-20% of fetal deaths were attributed to 
congenital anomalies. For neonatal mortality, reported in Figure 7.15, the range is wider, but 
about one-quarter of early neonatal deaths are attributed to congenital anomalies in most 
countries. In Finland, the high rate of 53% is related to the definition, as explained above. Some 
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of the variation between countries may be due to differences in policies for antenatal screening 
and terminations for congenital anomalies. If anomalies are detected and terminated before 22 
weeks of pregnancy, this should reduce the number of fetal and neonatal deaths attributed to 
congenital anomalies. In countries that allow terminations after 22 weeks of gestation, this policy 
may increase the percentage of fetal deaths due to congenital anomalies. In Malta and Ireland, 
for example, where terminations of pregnancy are illegal, higher rates of fetal and neonatal 
deaths attributed to congenital anomalies were observed. 

KEY POINTS
These statistics are essential for interpreting mortality rates and especially neonatal mortality 
rates of babies born at term, because congenital anomalies account for a substantial proportion 
of these deaths. Further collaborative work is planned between Euro-PEristat and EUROCAT (see 
chapter 8) to assess the role of congenital anomalies in perinatal mortality through the use of 
both birth data reporting systems and congenital anomaly registers.
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Figure 7.17  Percentage of fetal deaths due to congenital anomalies in 2010
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Figure 7.18  Percentage of neonatal deaths due to congenital anomalies in 2010

NOTE: Data from Germany, Ireland, and the Czech Republic relate only to early neonatal deaths
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