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Background

• The second European Perinatal Health Report showed 

declines in stillbirth and neonatal mortality rates between 

2004 and 2010 in most European countries that participated 

in the 2004 and 2010 data collections 



Declines in stillbirths at 28+ weeks and neonatal mortality rates at 24+ weeks
source EPHR 2010



Declines in stillbirth rates at 28+ weeks (2004 - 2010) 
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Declines in neonatal mortality rates at 24+ weeks (2004 - 2010) 



Background

• Despite these declines great variations between European 

countries in stillbirth and neonatal mortality rates existed in 

2010
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Neonatal mortality rates at 24+ weeks



Aim

• To analyze patterns of stillbirths and neonatal 

mortality rates by gestational age in order to 

understand differences between low and high 

mortality countries



Research questions

• Were absolute mortality rates associated with a specific 

pattern of timing of death (stillbirth vs. neonatal)?

• Did gestation specific mortality differ in countries with low 

versus high mortality?



Analysis

• Aggregated data from Euro-Peristat on births and deaths by gestational age from 

32 countries or regions were analysed. 

• Because of registration differences at early gestations, distributions in gestational 

age were explored using inclusion thresholds of 28+ weeks for stillbirths and 24+ 

weeks for neonatal deaths. 

• Countries with low and high mortality rates were defined by choosing the 25th 

and 75th percentiles respectively as cut-off levels. 

• Correlations were assessed using the non-parametric Spearman’s rank test.



Stillbirth (28+) and neonatal mortality (24+) rates in Europe in 2010
Country or region TB (n) SB (n) SBR LB (n) ND (n) NMR

Austria 78 539 194 2.5 78 644 131 1.7
BE: Brussels 24 805 101 4.1 24 803 67 2.7
BE: Flanders 69 613 198 2.8 69 614 136 2.0
BE: Wallonia 38 163 123 3.2 38 137 70 1.8
Cyprus (2007) 8 512 19* 2.3
Czech Republic 116 239 169 1.5 116 376 190 1.6
Denmark 63 223 146 2.3 63 243 95 1.5
Estonia 15 790 43 2.7 15 802 20 1.3
Finland 61 123 120 2.0 61 126 79 1.3
France 14 753 64 4.3
Germany 634 042 1 429 2.3
Hungary 90 155 309 3.4
Iceland 4 866 9* 1.8 4 870 4* 0.8
Ireland 75 266 275 3.7
Italy 539 749 1 276 2.4
Latvia 19 164 79 4.1 19 136 63 3.3
Lithuania 30 849 104 3.4 30 815 70 2.3
Luxembourg 6 517 19* 2.9 6 517 8* 1.2
Malta 4 020 14* 3.5 4 016 16* 4.0
Netherlands 176 261 509 2.9 176 249 390 2.2
Norway 62 106 165 2.7 62 086 80 1.3
Poland 413 150 1 226 3.0 413 070 1 267 3.1
Portugal 101 278 242 2.4 101 269 157 1.6
Romania 212 691 848 4.0 212 182 911 4.3
Slovakia 55 665 173 3.1 55 637 98 1.8
Slovenia 22 282 74 3.3 22 278 25 1.1
Spain 398 316 1 052 2.6
Sweden 114 649 316 2.8 114 472 146 1.3
Switzerland 79 790 170 2.1 79 834 148 1.9
UK: England and Wales 711 217 2 684 3.8 710 862 1 397 2.0
UK: Northern Ireland 25 259 87 3.4 25 252 75 3.0
UK: Scotland 57 133 208 3.6 57 102 120 2.1



Low versus high mortality countries
Countries with low stillbirth rates Countries with low neonatal mortality rates
Czech Republic 1,45 Iceland 0,82
Iceland 1,85 Slovenia 1,12
Finland 1,96 Luxembourg 1,23
Switzerland 2,13 Estonia 1,27
Germany 2,25 Sweden 1,28
Cyprus (2007) 2,28
Denmark 2,31
Italy 2,36

Countries with high stillbirth rates Countries with high neonatal mortality rates
Malta 3,48 BE: Brussels 2,70
UK: Scotland 3,64 UK: Northern Ireland 2,97
Ireland 3,65 Poland 3,07
UK: England & Wales 3,77 Latvia 3,29
Romania 3,99 Malta 3,98
BE: Brussels 4,07 Romania 4,29
Latvia 4,12
France 4,34



Correlation between stillbirth and neonatal mortality rates (ρ=0.678; p<0.001)

- Countries with high stillbirth rates (rate ≥ 3.5 per 1000 total births) had moderate or high neonatal mortality rates (rate between 2.0
and 4.3 per 1000 live births), while countries with high neonatal mortality rates (rate ≥ 2.5 per 1000 live births) had high stillbirth rates 
(between 3.4 and 4.1 per 1000 total births).

- Countries with low stillbirth rates (rates ≤ 2.4 per 1000 total births) had low neonatal mortality rates while countries with low 
neonatal mortality rates (rates ≤ 1.3 per 1000 live births) had varying levels of stillbirth rates.



Gestation specific stillbirth and neonatal mortality rates
stillbirth rates neonatal mortality rates

Country or region 28-31 weeks 32-36 weeks 37+ weeks 24-27 weeks 28-31 weeks 32-36 weeks 37+ weeks
Austria 70.8 9.7 1.2 163.9 23.9 5.0 0.5
BE: Brussels 102.2 21.4 1.5 171.7 36.6 6.9 1.3
BE: Flanders 86.2 14.0 1.3 226.1 33.4 5.4 0.7
BE: Wallonia 115.5 15.7 1.3 309.3 16.3 4.6 0.7
Cyprus 65.4 9.6 1.0
Czech Republic 30.2 7.3 0.8 245.1 31.1 4.5 0.5
Denmark 49.1 12.5 1.3 156.6 22.5 6.2 0.6
Estonia 72.7 20.2 1.3 90.9 19.6 5.5 0.6
Finland 88.6 11.0 1.0 178.9 42.6 5.4 0.5
France 270.5 25.2 0.7
Germany 56.0 11.6 1.0
Hungary 119.9 16.9 1.0
Iceland 150.0 8.9 0.9 76.9 0.0 4.5 0.4
Ireland 99.3 25.6 1.8
Italy 67.7 13.4 1.1
Latvia 126.4 23.9 1.9 372.5 72.4 12.2 1.2
Lithuania 82.9 27.3 1.6 257.1 45.2 7.9 1.1
Luxembourg 122.4 8.5 1.5 105.3 69.8 2.2 0.3
Malta 160.0 30.3 0.5 300.0 47.6 11.7 2.4
Netherlands 70.7 14.5 1.5 243.5 47.9 6.8 0.8
Norway 70.8 13.1 1.5 151.7 26.2 6.6 0.4
Poland 93.5 17.8 1.4 362.1 83.0 11.4 1.0
Portugal 83.9 13.0 0.9 287.6 35.1 2.7 0.5
Romania 62.5 19.5 2.1 410.0 94.7 16.7 1.6
Slovakia 70.5 20.9 1.4 227.6 51.3 6.2 0.4
Slovenia 109.5 20.4 1.2 285.7 16.8 0.7 0.0
Spain 51.2 6.7 1.3
Sweden 79.4 16.1 1.6 127.9 29.1 6.1 0.5
Switzerland 73.7 11.6 1.0 280.4 31.8 5.3 0.6
UK: England and Wales 91.2 20.2 1.9 186.8 34.7 5.9 0.8
UK: Northern Ireland 103.6 16.9 1.6 275.0 55.3 5.3 1.4
UK: Scotland 103.4 17.4 1.8 248.6 36.3 5.4 0.8



Gestation specific stillbirth rates
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Correlations GS SBR 28-31 GS SBR 32-36 GS SBR 37+

SBR 28+ ρ=0.549 (p=0.001) ρ=0.831 (p<0.001) ρ=0.549 (p=0.001)
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Correlations GS NMR 24-31 GS NMR 28-31 GS NMR 32-36 GS NMR 37+
NMR 24+ ρ=0.686 (p=0.001) ρ=0.683 (p=0.001) ρ=0.692 (p=0.001) ρ=0.924 (p<0.001)



Conclusions
• Despite large variations in perinatal mortality rates, stillbirths and 

neonatal mortality rates are significantly associated but with 
different patterns

• These patterns are influenced by…
- Overall, low and high stillbirth countries have low and high gestation specific 

stillbirth rates
- However, patterns are influenced by specific country policies for example France

- High neonatal mortality countries have high gestation specific mortality rates for all 
gestational age subgroups

- Low neonatal mortality counties have varying levels of gestation specific mortality 
rates for extremely and very preterm subgroups

- Countries with small number of births and deaths
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