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Foreword

Every year around 100,000 babies are born 
on the island of Ireland. Sadly for a small 
number of families, their babies are either 
stillborn or die shortly after birth. 

Whilst important, we acknowledge that 
numbers alone do not tell the full story 
or convey the feelings of grief, loss and 
sadness experienced by families who have 
lost a baby. 

What we do know is that stillbirths and 
infant deaths are known to be linked to a 
number of risk factors, many of which can be 
addressed. These include smoking, obesity, 
multiple pregnancies, diabetes, maternal 
age and inequalities across economic and 
ethnic groups. Improvements in the care 
provided in pregnancy, during labour and 
in early infancy could also reduce mortality 
rates.

We also know that the Island of Ireland as a 
whole has a very similar maternal population 
with comparable levels of risk.

It is clear that everything that needs to be 
done to reduce perinatal mortality cannot 
be accomplished without working together. 
We are delighted to welcome this first Island 
of Ireland Perinatal Mortality report which 
represents the collaborative efforts of the 
Northern Ireland Maternal and Child Health 
(NIMACH) office of the Public Health Agency 
in Northern Ireland and the National Perinatal 
Epidemiology Centre (NPEC) in the Republic 
of Ireland. 

This work will allow us to compare and learn 
more about perinatal mortality across the 
Island of Ireland as a whole as we continue 
to work closely with colleagues in the UK and 
internationally.  We would ask that all those 
reading this report will add their findings to 
the collective experience, perspective and 
energy of families and professionals across 
the Island of Ireland to sustain ongoing work 
and create new solutions to reduce avoidable 
perinatal mortality in the future. 

Dr Michael McBride
Chief Medical Officer 
Department of Health
Northern Ireland    
  

Dr Tony Holohan
Chief Medical Officer
Department of Health
Republic of Ireland
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Executive Summary

This is the first report on perinatal 
mortality occurring on the Island of Ireland. 
Comparative data is included on perinatal 
deaths in the Republic of Ireland and Northern 
Ireland arising from live births and stillbirths  
that occurred in the combined years 2014 
and 2015 with a gestational age of 24 weeks 
or more. Information is provided on rates 
of perinatal mortality, pathology findings, 
birth weight centiles and the occurrence 
and types of major congenital anomalies in 
stillbirths and neonatal deaths across the 
Island of Ireland.

Key findings

• In 2014 and 2015, maternity units in the 
Republic of Ireland reported 133,460 
births ≥ 24 weeks gestation, of which 898 
were subsequently classified as perinatal 
deaths.  Stillbirths, early neonatal and 
late neonatal deaths accounted for 581 
(64.7%), 260 (29.0%) and 57 (6.3%) of the 
898 deaths, respectively.

• In 2014 and 2015, maternity units in 
Northern Ireland reported 49,140 births 
≥ 24 weeks gestation, of which 319 were 
subsequently classified as perinatal 
deaths. Stillbirths, early neonatal and 
late neonatal deaths accounted for 172 
(53.9%), 123 (38.6%) and 24 (7.5%) of the 
319 deaths, respectively.

• The 2014 and 2015 stillbirth rate for the 
Republic of Ireland was 4.35 per 1,000 
births as compared to a rate of 3.50 per 
1,000 births for Northern Ireland. In 
contrast the neonatal mortality rate in the 
Republic of Ireland was lower, at 2.39 per 
1,000 live births, compared to Northern 
Ireland, at 3.00 per 1,000 live births.  The 
differences in both stillbirth and neonatal 

death rates between the Republic of 
Ireland and Northern Ireland was found to 
be statistically significant.

• The 2014 and 2015 perinatal mortality 
rate (PMR) for the Republic of Ireland 
and Northern Ireland were similar (6.30 
per 1,000 births and 6.00 per 1,000 
births respectively).  When adjusted to 
exclude perinatal deaths due to major 
fetal congenital anomaly, the corrected 
PMR rate was 3.97 per 1,000 births in 
the Republic of Ireland compared to 3.52 
per 1,000 births in Northern Ireland. This 
finding was not statistically significant.

• The corrected PMR ranged from 2.10 
to 4.98 per 1,000 births across the 
19 maternity units in the Republic of 
Ireland and from 1.60 to 5.23 per 1,000 
births across the eight maternity units 
in Northern Ireland. All 27 units across 
the Island of Ireland are within the limits 
of the 95% confidence interval indicating 
that they are consistent with the All-
Ireland average rate of 3.85 per 1,000 
births 2014 and 2015.

• Birth weights for a high proportion of 
stillbirths and neonatal deaths were 
below the lower limit (10th centile) of the 
normal range for all gestations in both 
the Republic and Northern Ireland in 2014 
and 2015. Forty percent of stillbirths and 
neonatal deaths cases were classified as 
severely small for gestational age (<3rd 
customised birthweight centile) and just 
over half of stillbirths and neonatal death 
were classified as small for gestational age 
(<10th customised birthweight centile).
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• Across the Island of Ireland, a post-mortem 
examination was undertaken more often 
in stillbirths than in neonatal deaths in 
2014 and 2015 - 54% of stillbirths and 
40% of neonatal deaths in the Republic of 
Ireland and 70% of stillbirths and 33% of 
neonatal deaths in Northern Ireland. It was 
known that a post mortem was performed 
or offered for at least 90% of stillbirths 
(Republic of Ireland, 90.5%; Northern 
Ireland, 97.7%) and approximately 80% 
of neonatal deaths (Republic of Ireland, 
77.0%; Northern Ireland, 84.4%).

• A placental histology examination was 
known to have been carried out in 
approximately 95% of stillbirths in the 
Republic of Ireland (96.6%) and Northern 
Ireland (93.6%) compared to 81.4% 
and 59.2% of neonatal deaths in the 
Republic of Ireland and Northern Ireland, 
respectively.

• Major fetal congenital anomaly was the 
primary cause of stillbirth across the 
Island of Ireland in 2014 and 2015. In the 
Republic of Ireland major fetal congenital 
anomaly was the primary cause of 
death in one in four stillbirths of which 
almost 70% were due to chromosomal 
disorders. This compares to a rate of one 
in five stillbirths, in Northern Ireland, 
40% of which were due to a chromosomal 
disorder. 

• Major fetal congenital anomaly was also 
the primary cause of death for neonatal 
deaths in the Republic of Ireland (62%) and 
in Northern Ireland (65%). Chromosomal 
disorder was the most common type of 
major congenital anomaly in neonatal 
deaths, accounting for almost 30% in 
Republic of Ireland and just over 20% in 
Northern Ireland. 
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Recommendations

1 Khong TY, Mooney EE et al (2016). Sampling and definition of placental lesions. Arch Pathol Lab Med 2016 Jul;140 (7):698-713

• Establish a process for biennial reporting on perinatal 
mortality for the Island of Ireland as a resource to 
support service improvement, audit and benchmarking.

• Improve awareness among professionals of the impact 
of fetal growth restriction on perinatal mortality. The 
generation of customised birth weight centile charts for 
every woman during pregnancy should be considered.

• A post mortem examination carried out by a specialist 
pathologist should be offered for all perinatal deaths.

• A detailed placental examination should preferably be 
performed by a specialist pathologist in all cases of 
perinatal death.

• The use of standardised terminology in presenting 
abnormal placental findings, in keeping with 
recommendations from an international consensus 
meeting of pathology would facilitate standardised 
interpretation and classification of placental conditions 
impacting on perinatal deaths.1 A positive initial step 
would be the development of a standardised reporting 
proforma for placental histology.
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Introduction

This is the first Perinatal Mortality Report for 
the Island of Ireland and includes information 
on perinatal deaths in the Republic of Ireland 
(ROI) and Northern Ireland (NI) arising from 
births that occurred in 2014 and 2015. While 
maternity services are provided by the 
Health Services Executive (HSE) in the ROI 
and the Health and Social Care (HSC) in NI, 
both services provide for a similar maternal 
population with comparable levels of risk 
for adverse perinatal outcomes. It must 
also be acknowledged that many mothers 
may reside in one jurisdiction but deliver in 
another.

Perinatal mortality is an important indicator 
of the quality of care in pregnancy and 
childbirth. Surveillance and reporting of 
perinatal mortality is carried out in the ROI, 
by the National Perinatal Epidemiology 
Centre (NPEC) and in NI by the Northern 
Ireland Maternal and Child Health office 
(NIMACH).2 Collaboration between both 
agencies in producing this report aims to 
examine perinatal mortality across the Island 
of Ireland as a whole using a comparable 
and validated methodology. Learning from 
the data and working together, there is 
great potential to further assist in informing 
clinical practice, public health interventions 
and counselling of prospective parents.

Internationally, the comparison of perinatal 
mortality rates is impeded by variations in: 

definitions, classification systems used to 
describe cause of perinatal deaths, screening 
practices and legislation on termination of 
pregnancy. Higher rates of perinatal death 
associated with congenital anomalies have 
been shown in countries, such as the ROI 
and NI, where termination of pregnancy is 
restricted.3

To enable the comparison of perinatal 
mortality incidence between the ROI and 
NI, this report will focus on all stillbirths 
and neonatal deaths with a gestational age 
at delivery of 24 weeks or more. This report 
provides details on the perinatal mortality 
rate, post mortem uptake, levels of placental 
histology examinations, birth weight centiles 
for stillbirths and neonatal deaths and the 
occurrence and types of major congenital 
anomalies in stillbirths and neonatal deaths 
across the Island of Ireland. 

It is hoped that this report on surveillance 
data will provide a useful resource to 
complement the significant efforts across 
the Island of Ireland to reduce perinatal 
mortality. 

2 NIMACH sits within the Public Health Agency (PHA) in Northern Ireland and also submits perinatal mortality data to MBRRACE-UK on behalf of NI Trusts.
3 EURO-PERISTAT Project with SCPE and EUROCAT. European Perinatal Health Report. The health and care of pregnant women and babies in Europe in 2010. 
May 2013. Available www.europeristat.com

Recommendation: Establish a process for 
biennial reporting on perinatal mortality 
for the Island of Ireland as a resource to 
support service improvement, audit and 
benchmarking.
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Figure 1: Map of maternity units on the Island of Ireland in 2015.
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Data recording

In 2014, there were 20 maternity units in the 
ROI (one unit closed in February 2014) and 
19 units in 2015. Within NI in 2014 and 2015, 
there were 11 units (three of which are stand-
alone midwifery units with less than 200 
births per year in each). 

Anonymised data on the perinatal deaths that 
occurred between 1 January 2014 and 31 
December 2015 were collected from all units 
across the ROI and NI using a standardised 
notification form. 

In the ROI, this detailed notification form was 
based on the validated Centre for Maternal 
and Child Enquiries (CMACE) Perinatal Death 
Notification Form4 and has been endorsed by 
the Clinical Advisory Group at the Institute of 

Obstetrics and Gynaecology, the Faculty of 
Paediatrics and the Health Service Executive 
(HSE) National Obstetric Programme Working 
Group. NI is part of the UK Mothers and Babies 
Reducing Risk through Audit and Confidential 
Enquiry (MBRRACE-UK) surveillance 
programme for perinatal mortality. Cases are 
notified to NIMACH through this programme.  

Data collected by both notification systems 
are similar. Additional checks were undertaken 
to ensure that case definitions were directly 
comparable for all data used in the analysis 
and presented in this report. 

Figure 1 illustrates the flow of information 
involved. To ensure accuracy of information, 
missing or incomplete data were sought from 
respective maternity units.

Methods

Figure 1.1: Flow of information in the data collection process.

• Designated Unit Coordinator 
   submits data to the 
   NPEC and NIMACH

• Stillbirth or neonatal death occurs

• NPEC and NIMACH data manager reviews and validates 
   all data with the unit co-ordinator
• Consolidation  of the NPEC data with the National Perinatal 
   Reporting System (NPRS) dataset and consolidation of NIMACH 
   data with Northern Ireland Maternity System (NIMATS)

• Data cleaning and validation
• Data analysis and report writing
• Review and endorsement of the report by : Chief Medical Officer 
   (CMO) in both Republic of Ireland and Northern Ireland, 
   NPEC Perinatal Mortality Advisory Group, NPEC Governance 
   Committee and the National Office of Clinical Audit (NOCA), 
   the Northern Ireland Maternal and Infant Steering Group (NIMI) 
   and the Director of Public Health
• Dissemination of the report to various stakeholders

Maternity Unit 
Completes Perinatal 
Death Notification 

Dataset 
 

Perinatal Death

Data Management 
and Quality 
Assurance

Perinatal Mortality 
Report Produced

4 Centre for Maternal and Child Enquiries (CMACE) (2010) Perinatal Mortality 2008: United Kingdom. London: CMACE
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5 O’Farrell IB, Manning E, Corcoran P, McKernan J, Meaney S, Drummond L, de Floubert P, Greene RA, on behalf of the Perinatal 
Mortality Group. Perinatal Mortality in Ireland Annual Report 2015. Cork: National Perinatal Epidemiology Centre, 2017.

Definitions and terminology

While the ROI and NI define perinatal cases 
similarly, there is some variation. To allow for 
comparison across all units on the Island of 
Ireland the following definitions were used

Stillbirth: A baby delivered without signs of life 
after 23+6 weeks of pregnancy.  

Antepartum Stillbirth: A baby delivered without 
signs of life after 23+6 weeks of pregnancy 
and known to have died before the onset of 
care in labour.

Intrapartum Stillbirth: A baby delivered 
without signs of life after 23+6 weeks of 
pregnancy and known to be alive at the onset 
of professional care in labour.

Live birth (WHO, 1950): Live birth refers to 
the complete expulsion or extraction from its 
mother of a product of conception, irrespective 
of the duration of the pregnancy, which, after 
such separation, breathes or shows any other 
evidence of life.

Total births: For the purpose of calculating 
perinatal mortality rates, the denominator 
used is the number of births (live birth and 
stillbirths) from 24 weeks gestation.

Early neonatal death: Death of a live born baby 
occurring less than 7 days from the time of 
birth.

Late neonatal death: Death of a live born baby 
occurring after the 7th day and before 28 
completed days from the time of birth.

Perinatal death: A stillbirth or early neonatal 
death.

Extended perinatal death: A stillbirth or 
neonatal death (early and late combined)

Stillbirth rate: Number of stillbirths (from 24 
weeks gestation) per 1000 live births and 
stillbirths  

Neonatal mortality rate: Number of early 
and late neonatal deaths (from 24 weeks 
gestation) per 1,000 live births.

Perinatal mortality rate: Number of stillbirths 
and early neonatal deaths (from 24 weeks 
gestation) per 1,000 live births and stillbirths.

Extended perinatal mortality rate: Number 
of stillbirths and neonatal deaths (from 24 
weeks gestation) per 1,000 live births and 
stillbirths.

Major fetal congenital anomaly: Major fetal 
congenital anomaly defined as any genetic 
or structural defect arising at conception or 
during embryogenesis incompatible with life 
or potentially treatable but causing death.

Corrected perinatal mortality rate: Rate 
excludes stillbirths and early neonatal deaths 
due to a major congenital anomaly. 

Corrected extended perinatal mortality rate: 
Rate excludes stillbirths and neonatal deaths 
due to a major fetal congenital anomaly.

Classification of death

In the ROI, the NPEC data collection form 
requests units to identify maternal, fetal and 
neonatal conditions, using specific categories, 
which caused or were associated with the 
death. The unit contributor is also requested 
to assign the principal cause of death with 
reference to the post mortem and placental 
pathology if performed. The categories include 
both pathophysiological entities and clinical 
conditions present at time of death including 
placental pathology and Intra-Uterine Growth 
Retardation (IUGR). Classification of stillbirths 
was made using the NPEC maternal and fetal 
classification system. In the case of neonatal 
deaths, the NPEC neonatal classification 
system was used to attribute the main neonatal 
cause of death and the NPEC maternal and fetal 
classification system was used to identify the 
underlying obstetric condition/sentinel event 
associated with the death.5
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In NI coding is completed centrally in the 
NIMACH office once all information has been 
received from maternity units as well pathology 
and genetics services if relevant. MBBRACE-UK 
requires all cases to be classified using the 
Causes of Death and Associated Conditions 
(CODAC) classification system.6

Whilst comparative analysis can be impeded 
by the use of different classification systems, 
it is generally recognised that the proportion 
of deaths due to congenital anomaly is similar 
irrespective of classification system used.  
This report only provides information on major 
fetal congenital anomaly as a main cause of 
perinatal death.        

Rate calculations

To assess perinatal mortality, overall and 
unit-specific perinatal mortality rates (PMRs) 
per 1,000 births and corresponding 95% 
confidence intervals based on the Normal 
approximation of the Poisson distribution 
were derived. Stillbirth, neonatal and corrected 
PMRs, which exclude deaths associated with 
or due to a congenital malformation, were 
also calculated. For the ROI, denominator data 
on the number of live births and stillbirths 
were provided directly by the Healthcare 
Pricing Office (HPO). For Northern Ireland, 
denominator data on the number of live births 
and stillbirths were provided directly by 
the Northern Ireland Maternity Information 
System (NIMATS). 

Perinatal deaths are included in a maternity 
unit’s rate if the baby was delivered in the 
maternity unit or if the unit was the intended 
place of delivery but the baby was born before 
arrival. 

Funnel plots

Variations in PMRs between maternity units 
could potentially be due to random chance or 
reflect differences in baseline characteristics 
of the childbearing population. For this reason, 
funnel plots were used to compare individual 
units rates in comparison to the overall 
average rate.7 In brief, the plot is a scatter 
diagram of individual maternity unit mortality 
rates against the number of births within that 
unit. The overall mortality rate is indicated by 
the solid straight line and the corresponding 
95% confidence interval is indicated by the 
curved dashed line. The confidence interval 
is wider for smaller units, which are more 
prone to variable estimates and gradually 
narrows as the unit size increases, hence, 
giving the diagram a ‘funnel’ shape. Maternity 
units with mortality rates lying outside the 
95% confidence interval are statistically 
significantly different from the overall 
average. In general, one of 20 units would be 
expected to lie outside the 95% confidence 
interval by chance alone.

Birthweight centile

Charts were produced to highlight the 
association of failure of fetal growth in utero 
in relation to the stillbirths and neonatal 
deaths that occurred in the ROI and NI in 2014 
and 2015. To do so, the Gestation Related 
Optimal Weight (GROW) software8 was used 
and coefficients derived from the multiple 
regression analysis of data on 11,072 births 
in six maternity units in Dublin, Galway, 
Limerick and Belfast in 2008-2009.9 

The regression analysis determined the 
Term (i.e. 40 weeks) Optimal Weight (TOW) 
in Ireland to be 3,490.7g. The normal range 
(i.e. the range from the 10thcentile weight 
to the 90th centile weight) around the TOW 
was then calculated and the recommended 

6 Manktelow BN, Smith LK, Prunet C, Smith PW, Boby T, Hyman-Taylor P, Kurinczuk JJ, Field DJ, Draper ES, on behalf of the MBRRACE-
UK Collaboration. MBRRACE-UK Perinatal Mortality Surveillance Report, UK Perinatal Deaths for Births from January to December 
2015. Leicester: The Infant Mortality and Morbidity Studies, Department of Health Sciences, University of Leicester. 2017
7 Spiegelhalter D. (2002) Funnel plots for institutional comparison. Quality and Safety in Health Care; 11(4):390-91.
8 Gardosi J, Francis A. Customised Weight Centile Calculator. GROW version 6.6, 2013 Gestation Network, www.gestation.net
9 Unterscheider J, Geary MP, Daly S, McAuliffe FM, Kennelly MM, Dornan J, Morrison JJ, Burke G, Francis A, Gardosi J, Malone FD. 
The customised fetal growth potential: a standard for Ireland. Eur J Obstet Gynecol Reprod Biol 2013; 166(1):14-7
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proportionality growth function was applied 
to the TOW, the 10th centile term weight 
and the 90th centile term weight in order to 
determine the optimal weight and normal 
range at all gestations (21-44 weeks for 
the stillbirths and early neonatal deaths in 
Ireland in 2014). These steps are described 
in detail in the GROW documentation.

Customised birthweight centiles were 
derived using the GROW software.10 In 2014 
and 2015 in the ROI, 123 of the 898 mothers 
(13.7%) had missing data for one or both of 
the maternal height and weight variables. In 

2014 and 2015 in NI, 8 of the 319 mothers 
(2.5%) had missing data for one or both of 
the maternal height and weight variables. 
For these cases with missing height and/
or weight, the median height and weight of 
the mothers with complete data was used. 
The GROW software also provides estimated 
customised birthweight centiles in cases 
with missing data. Ultimately, for the ROI in 
2014 and 2015 data customised birthweight 
centiles were calculated for 871 of the 898 
mothers (97.0%) and for NI, customised 
birthweight centiles were calculated for 315 
of the 319 mothers (98.7%).

10 Gardosi J, Francis A. Customised Weight Centile Calculator. GROW version 6.7.6.5(IE), 2015 Gestation Network,  
www.gestation.net
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11Manktelow BN, Smith LK, Prunet C, Smith PW, Boby T, Hyman-Taylor P, Kurinczuk JJ, Field DJ, Draper ES, on behalf of the 
MBRRACE-UK Collaboration. MBRRACE-UK Perinatal Mortality Surveillance Report, UK Perinatal Deaths for Births from January 
to December 2015. Leicester: The Infant Mortality and Morbidity Studies, Department of Health Sciences, University of 
Leicester. 2017

1.1 Perinatal mortality rate 

In this report on perinatal mortality in the 
Island of Ireland, data is presented for 
perinatal deaths whose gestational age at 
delivery was ≥24 weeks.

In 2014 and 2015, maternity units in the ROI 
reported 133,460 births that were ≥24 weeks 
gestational age at delivery, of which 898 were 
subsequently classified as perinatal deaths 
(Table 1.1). Stillbirths, early neonatal and late 
neonatal deaths accounted for 581 (64.7%), 
260 (29.0%) and 57 (6.3%) of the 898 deaths, 
respectively.

In 2014 and 2015, maternity units in NI 
reported 49,140 births that were ≥24 weeks 
gestational age at delivery, of which 319 
were subsequently classified as perinatal 
deaths. Stillbirths, early neonatal and late 
neonatal deaths accounted for 172 (53.9%), 
123 (38.6%) and 24 (7.5%) of the 319 deaths, 
respectively.

The 2014 and 2015 stillbirth rate for the ROI 
was 4.35 per 1,000 births which was higher 
than the rate of 3.50 per 1,000 births for NI. 
This difference was statistically significant 
(p=0.012) (Table 1.2). 

In contrast, the neonatal death rate in 2014 
and 2015 for the ROI was lower compared to NI 
(2.39 per 1,000 live births and 3.00 per 1,000 
live births respectively), a difference which 
was also statistically significant (p=0.021). 

Comparing neonatal rates across the regions 
in the UK, MBRRACE-UK identified higher rates 
of neonatal mortality in NI associated with 
congenital fetal anomaly.11

The 2014 and 2015 perinatal mortality rate 
(PMR) for the ROI and NI were similar (6.30 
per 1,000 births and 6.00 per 1,000 births 
respectively, p=0.474). When adjusted to 
exclude perinatal deaths due to major fetal 
congenital anomaly, the corrected PMR was 
3.97 per 1,000 births in the ROI compared 
to 3.52 per 1,000 births in NI. The corrected 
extended PMR was 4.14 per 1,000 births in 
the ROI compared to 3.79 per 1,000 births in 
NI (Table 1.2).  Both the corrected PMR and 
corrected extended PMR were approximately 
10% higher in the ROI compared to NI. This 
finding was not statistically significant [rate 
difference: corrected PMR (p=0.169) and 
corrected extended PMR (p=0.286)].
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Table 1.1: The number of perinatal deaths in births that were ≥24 weeks gestational age at 
delivery in the ROI, NI and All-Ireland in 2014 and 2015

Note: There were two ROI cases in 2014 where the gestational age at delivery was not known but assumed to be ≥24 weeks 
based on the recorded gestational weight (2290g and 3070g respectively). Corrected extended perinatal deaths excludes 
deaths associated with or due to a congenital malformation.

  Republic of Ireland Northern Ireland All-Ireland
  Number Number Number
2014   
Total births 67,613 24,643 92,256
Live births 67,305 24,552 91,857
Stillbirths 308 91 399
 Intrapartum  14 5 19
 Antepartum 276 82 358
 Born Before Arrival 2 - 2
 Unknown 16 4 20
Neonatal deaths 147 67 214
 Early neonatal deaths 116 54 170
 Late neonatal deaths 31 13 44
Perinatal deaths 424 145 569
Extended perinatal deaths 455 158 613
Corrected perinatal deaths 283 81 364
Corrected extended perinatal deaths 295 88 383

2015   
Total births 65,847 24,497 90,344
Live births 65,574 24,416 89,990
Stillbirths 273 81 354
 Intrapartum  15 5 20
 Antepartum 253 74 327
 Born Before Arrival 2 - 2
 Unknown 3 2 5
Neonatal deaths 170 80 250
 Early neonatal deaths 144 69 213
 Late neonatal deaths 26 11 37
Perinatal deaths 417 150 567
Extended perinatal deaths 443 161 604
Corrected perinatal deaths 247 92 339
Corrected extended perinatal deaths 258 98 356

2014/2015   
Total births 133,460 49,140 182,600
Live births 132,879 48,968 181,847
Stillbirths 581 172 753
 Intrapartum  29 10 39
 Antepartum 529 156 685
 Born Before Arrival 4 0 4
 Unknown 19 6 25
Neonatal deaths 317 147 464
 Early neonatal deaths 260 123 383
 Late neonatal deaths 57 24 81
Perinatal deaths 841 295 1,136
Extended perinatal deaths 898 319 1,217
Corrected perinatal deaths 530 173 703
Corrected extended perinatal deaths 553 186 739
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Table 1.2: Rates of perinatal deaths in births that were ≥24 weeks gestational age at delivery in the ROI, NI 
and All-Ireland in 2014 and 2015

Note: Rates per 1,000 births; 95% CI=95% confidence interval; Corrected extended perinatal deaths excludes deaths associated with or due to a 
congenital malformation. There were two ROI cases in 2014 where the gestational age at delivery was not known but assumed to be ≥24 weeks 
based on the recorded gestational weight (2290g and 3070g respectively).

  Republic of Ireland Northern Ireland All-Ireland
  Rate (95%CI) Rate (95%CI) Rate (95%CI)
2014   
Stillbirths 4.56 (4.04-5.07) 3.69 (2.92-4.47) 4.32 (3.89-4.76)
 Intrapartum  0.21 (0.1-0.32) 0.20 (0.02-0.38) 0.21 (0.11-0.30)
 Antepartum 4.08 (3.59-4.57) 3.33 (2.59-4.06) 3.88 (3.47-4.29)
 Born Before Arrival 0.03 (0-0.07) - 0.02 (0-0.05)
 Unknown 0.24 (0.12-0.35) 0.16 (0-0.32) 0.22 (0.12-0.31)
Neonatal deaths 2.18 (1.82-2.54) 2.73 (2.06-3.40) 2.33 (2.01-2.65)
 Early neonatal deaths 1.72 (1.4-2.04) 2.2 (1.60-2.80) 1.85 (1.57-2.13)
 Late neonatal deaths 0.46 (0.3-0.63) 0.53 (0.24-0.82) 0.48 (0.33-0.62)
Perinatal deaths 6.27 (5.66-6.88) 5.88 (4.91-6.86) 6.17 (5.65-6.68)
Extended perinatal deaths 6.73 (6.1-7.36) 6.41 (5.39-7.43) 6.64 (6.11-7.18)
Corrected perinatal deaths 4.19 (3.69-4.68) 3.29 (2.56-4.02) 3.95 (3.53-4.36)
Corrected extended perinatal deaths 4.36 (3.86-4.87) 3.57 (2.81-4.33) 4.15 (3.73-4.58)

2015   
Stillbirths 4.15 (3.64-4.65) 3.31 (2.57-4.04) 3.92 (3.50-4.33)
 Intrapartum  0.23 (0.11-0.35) 0.20 (0.02-0.39) 0.22 (0.12-0.32)
 Antepartum 3.84 (3.36-4.33) 3.02 (2.32-3.72) 3.62 (3.22-4.02)
 Born Before Arrival 0.03 (0-0.07) - 0.02 (0-0.05)
 Unknown 0.05 (0-0.1) 0.08 (0-0.2) 0.06 (0.01-0.10)
Neonatal deaths 2.59 (2.19-2.99) 3.28 (2.54-4.01) 2.78 (2.43-3.13)
 Early neonatal deaths 2.20 (1.83-2.56) 2.83 (2.15-3.51) 2.37 (2.04-2.69)
 Late neonatal deaths 0.40 (0.24-0.55) 0.45 (0.18-0.72) 0.41 (0.28-0.55)
Perinatal deaths 6.33 (5.71-6.95) 6.12 (5.12-7.12) 6.28 (5.75-6.80)
Extended perinatal deaths 6.73 (6.09-7.37) 6.57 (5.54-7.61) 6.69 (6.14-7.23)
Corrected perinatal deaths 3.75 (3.27-4.23) 3.76 (2.97-4.54) 3.75 (3.34-4.16)
Corrected extended perinatal deaths 3.92 (3.43-4.41) 4.00 (3.19-4.81) 3.94 (3.52-4.36)

2014 and 2015   
Stillbirths 4.35 (3.99-4.71) 3.50 (2.97-4.03) 4.12 (3.82-4.42)
 Intrapartum  0.22 (0.14-0.3) 0.20 (0.07-0.33) 0.21 (0.15-0.28)
 Antepartum 3.96 (3.62-4.31) 3.17 (2.67-3.68) 3.75 (3.46-4.04)
 Born Before Arrival 0.03 (0-0.06) - 0.02 (0-0.04)
 Unknown 0.14 (0.08-0.21) 0.12 (0.02-0.22) 0.14 (0.08-0.19)
Neonatal deaths 2.39 (2.12-2.65) 3.00 (2.51-3.50) 2.55 (2.31-2.79)
 Early neonatal deaths 1.96 (1.71-2.2) 2.51 (2.06-2.96) 2.11 (1.89-2.32)
 Late neonatal deaths 0.43 (0.32-0.54) 0.49 (0.29-0.69) 0.45 (0.35-0.54)
Perinatal deaths 6.30 (5.87-6.74) 6.00 (5.30-6.70) 6.22 (5.85-6.59)
Extended perinatal deaths 6.73 (6.28-7.18) 6.49 (5.76-7.22) 6.66 (6.28-7.05)
Corrected perinatal deaths 3.97 (3.63-4.32) 3.52 (2.99-4.06) 3.85 (3.56-4.14)
Corrected extended perinatal deaths 4.14 (3.79-4.5) 3.79 (3.23-4.34) 4.05 (3.75-4.34)
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Figure 1.21: Funnel plot of corrected perinatal mortality rate (gestational age at delivery ≥24 
weeks) across maternity units in ROI and NI in 2014 and 2015

Variation in PMR was observed across 
maternity units in both the ROI and NI and are 
detailed in Figure 1.21. The solid horizontal 
line in Figure 1.21 represents the average 
corrected PMR for the Island of Ireland as 
a whole in 2014 and 2015 (3.85 deaths per 
1,000 births) and the curved dashed lines 
represent the 95% confidence interval around 
the average rate which should include the 
corrected PMR of individual units. The blue 
diamond markers indicate unit specific 
corrected PMR in the ROI and the white triangle 
markers indicate unit specific corrected PMR 
in NI. Statistically one in 20 observations can 
be expected to be outside the 95% confidence 
range. 

The corrected PMR across the 19 maternity 
units in the ROI ranged from 2.10 to 4.98 per 
1,000 births and across the eight maternity 
units in NI, the corrected PMR ranged from 

1.60 to 5.23 per 1,000 births. The corrected 
PMR of all 27 units across the Island of Ireland 
are within the limits of the 95% confidence 
interval indicating that they are consistent 
with the All-Ireland average rate of 3.85 per 
1,000 births in 2014 and 2015. Please note 
that rates for three units in NI are not shown 
in Figure 1.21 as no deaths occurred in two 
units and one death occurred in the third unit. 
These are stand-alone midwifery led units 
which only manage low risk pregnancies. 
Rates for one unit in the ROI are not shown 
as this unit closed in February 2014. The 
profile of mothers who have delivered in the 
various maternity units across the ROI and NI 
may differ, and this may explain the variation 
in perinatal mortality rates across the units. 
However, to establish this would require 
more detailed information than is currently 
available.

1.2 Variation by maternity unit 

Note: The blue diamond markers indicate unit specific corrected PMR in the Republic of Ireland in 2014, the white triangle markers 
indicate unit specific corrected PMR in Northern Ireland in 2014. 
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Figure 1.22: Funnel plot of corrected extended perinatal mortality rate (gestational age at 
delivery ≥24 weeks) across maternity units in ROI and NI in 2014 and 2015
Note: The blue diamond markers indicate unit specific corrected extended PMR in the Republic of Ireland in 2014 and 2015, the 
white triangle markers indicate unit specific corrected extended PMR in Northern Ireland in 2014 and 2015. Rates for two units in 
NI are not shown as no deaths occurred in these units, rates for one unit in ROI are not shown as this unit closed in February 2014.

In Figure 1.22, the solid horizontal line 
represents corrected extended PMR for the 
Island of Ireland (4.05 deaths per 1,000 
births) in 2014 and 2015. Only the rate for one 
unit in NI falls just above the range of the 95% 
confidence interval and hence the rate for this 

unit is higher than the All-Ireland average rate. 
The rates for the rest of the units are within 
the limits of the 95% confidence interval 
indicating that they are in line with the All-
Ireland average rate in 2014 and 2015. 

Overall Rate 95% Confidence Interval

0

1

2

3

4

5

6

7

8

9

10

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 20,000

Ex
te

nd
ed

 p
er

in
at

al
 m

or
ta

lit
y 

ra
te

 p
er

 1
,0

00
 b

irt
hs

 

Total births in unit (≥24 weeks) 

Overall rate      95% Confidence Interval

0

1

2

3

4

5

6

7

8

9

10

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 20,000
Ex

te
nd

ed
 p

er
in

at
al

 m
or

ta
lit

y 
ra

te
 p

er
 1

,0
00

 b
irt

hs
 

Total births in unit (≥24 weeks) 

Overall rate      95% Confidence Interval

ROI

NI

NPEC Island of Ireland Report 2014/15 250917.indd   21 25/09/2017   16:05



22  Island of Ireland: Perinatal Mor tality Repor t 2014 and 2015 

8.8	
7.9	
7.7	

6	
5.7	
5.7	

5.4	
4.7	
4.5	

4.2	
4.1	
4	
3.9	
3.7	
3.6	
3.6	
3.6	
3.6	
3.5	
3.4	
3.3	
3.2	
3.1	
3	
3	
3	
2.9	
2.9	
2.9	
2.9	
2.8	
2.8	
2.8	
2.7	
2.7	
2.5	
2.5	
2.5	
2.5	
2.4	
2.3	
2.3	
2.2	
2.2	
2.2	
2.1	
2	
1.8	
1.8	
1.7	
1.6	

1.3	

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	

Ukraine	
Moldova	

Macedonia	
Serbia	

Monaco*	
Bulgaria	

Bosnia	&	Herz.	
France	
Russia	
Israel	

Romania	
Albania	

Montenegro	
Hungary	
Latvia	
Greece	
Cyprus	
Austria	
Malta*	

Republic	of	Ireland	
Italy	

Lithuania	
Canada	
USA	

Belgium	
Belarus	

UK	
Spain	

Slovenia	
Slovakia	

Switzerland	
Sweden	

Luxembourg*	
Estonia	
Australia	

Republic	of	Ireland	(corrected)	
Northern	Ireland	

San	Marino*	
Czech	Republic	

Germany	
Poland	

New	Zealand	
Northern	Ireland	(corrected)	

Portugal	
Norway	
Japan	
Croa[a	

Netherlands	
Finland	
Denmark	
Andorra*	
Iceland	

S"llbirths/1,000	births	≥28	weeks	gesta"on	

8.8	
7.9	
7.7	

6	
5.7	
5.7	

5.4	
4.7	
4.5	

4.2	
4.1	
4	
3.9	
3.7	
3.6	
3.6	
3.6	
3.6	
3.5	
3.4	
3.3	
3.2	
3.1	
3	
3	
3	
2.9	
2.9	
2.9	
2.9	
2.8	
2.8	
2.8	
2.7	
2.7	
2.5	
2.5	
2.5	
2.5	
2.4	
2.3	
2.3	
2.2	
2.2	
2.2	
2.1	
2	
1.8	
1.8	
1.7	
1.6	

1.3	

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	

Ukraine	
Moldova	

Macedonia	
Serbia	

Monaco*	
Bulgaria	

Bosnia	&	Herz.	
France	
Russia	
Israel	

Romania	
Albania	

Montenegro	
Hungary	
Latvia	
Greece	
Cyprus	
Austria	
Malta*	

Republic	of	Ireland	
Italy	

Lithuania	
Canada	
USA	

Belgium	
Belarus	

UK	
Spain	

Slovenia	
Slovakia	

Switzerland	
Sweden	

Luxembourg*	
Estonia	
Australia	

Republic	of	Ireland	(corrected)	
Northern	Ireland	

San	Marino*	
Czech	Republic	

Germany	
Poland	

New	Zealand	
Northern	Ireland	(corrected)	

Portugal	
Norway	
Japan	
Croa[a	

Netherlands	
Finland	
Denmark	
Andorra*	
Iceland	

S"llbirths/1,000	births	≥28	weeks	gesta"on	

Figure 1.3: ROI and NI stillbirth rate in 2015 using the gestational age of ≥ 28 weeks compared 
to the reported stillbirth rate for the other 48 high-income countries 

Differences in European legislation governing 
registration of stillbirths make it difficult to 
compare rates at lower gestational ages across 
countries. A paper recently published in the 
Lancet’s ‘’Ending Preventable Stillbirths Series’’, 
compared the stillbirth rate across 48 high-
income countries.12 This Lancet study used 
the gestational age criterion of ≥ 28 weeks. 
Using the same criteria, Figure 1.3 illustrates 
the 2015, ROI and NI stillbirth rate compared to 

the reported stillbirth rate for the other 48 high-
income countries.

Higher rates of perinatal death associated with 
congenital anomalies have been shown in 
countries where termination of pregnancy is 
restricted.13 The extent to which the stillbirth rate 
across all countries is impacted by major congenital 
anomaly is unknown but is illustrated in Figure 1.3 
for the ROI and NI in the corrected stillbirth rate.

1.3 International comparison of the rate of stillbirth

Note: Rates per 1,000 based on stillbirths among births with ≥28 completed weeks of gestation.*indicates countries with fewer 
than 5000 births. The Republic of Ireland stillbirth rate, when corrected by excluding cases due to major fetal congenital anomaly, 
is adjusted to 2.5, the Northern Ireland stillbirth rate, when corrected by excluding cases due to major fetal congenital anomaly, is 
adjusted to 2.2.

12  Flenady V, Wojcieszek AM, Middleton P, et al. Lancet Ending Preventable Stillbirths study group; Lancet Stillbirths In High- 
Income Countries Investigator Group. Stillbirths: recall to action in high-income countries. Lancet 2016; 387: 691–702 
13 EURO-PERISTAT Project with SCPE and EUROCAT. European Perinatal Health Report. The health and care of pregnant women 
and babies in Europe in 2010. May 2013. Available www.europeristat.com
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2. Birth weight Centiles

An increased risk of perinatal morbidity and 
death has been associated with failure of fetal 
growth in utero. Four charts were produced to 
highlight this issue in relation to the perinatal 
deaths that occurred in the ROI and NI in 2014 
and 2015. The first two graphs (Figures 2.1 
and 2.2) detail birthweight of perinatal deaths 
plotted against optimal birthweight and 
normal range for the Irish population across all 
gestations. The other two graphs (Figures 2.3 
and Figure 2.4) detail customised birthweight 
centiles for all perinatal deaths. 

In Figures 2.1 and 2.2, actual birthweight 
of perinatal deaths are plotted against the 
optimal weight and normal range for all 
gestations. The methodology for determining 
the Term Optimal Weight (TOW) in Ireland and 
normal range (i.e. the range from the 10th 
centile weight to the 90th centile weight) 
around the TOW is described in the methods 
section of this report. Small-for-gestational-

age (SGA) refers to birthweights below 
the 10th centile and severely SGA refers 
to birthweights less than the 3rd centile. 
For stillbirths, it can be seen that a high 
proportion were below the lower limit of the 
normal range (10th centile) (Figure 2.1). In 
cases of neonatal deaths, the birthweight was 
often below the normal range, particularly for 
births after 33 weeks gestation (Figure 2.2). 

Figures 2.1 and 2.2 have the limitation of 
plotting birthweights against the optimal 
weight and normal range adjusted for 
gestation only. Other factors affecting birth 
weight, namely maternal height, weight, 
parity and ethnic group and infant sex are not 
adjusted for. The use of centiles customised 
for maternal and infant characteristics 
affecting birth weight identifies small 
babies at higher risk of mortality better than 
population centiles.14

14  Clausson B, Gardosi J, Francis A, Cnattingius S. Perinatal outcome in SGA births defined by customised versus population–
based birthweight standards. BJOG 2001; 108:830–4.
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Figure 2.1: Optimal birthweight and normal range compared to actual birthweights of stillbirths 
(gestational age at delivery ≥24 weeks) in the ROI and NI in 2014 and 2015

Figure 2.2: Optimal birthweight and normal range compared to actual birthweights in neonatal 
deaths (gestational age at delivery ≥24 weeks) in the ROI and NI in 2014 and 2015

Note: Gestation refers to gestational age in weeks when the stillbirth death was confirmed.
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Customised birthweight centiles were derived 
using the GROW software.15 A more detailed 
description of the GROW methodology can be 
found in the methods section of this report. 
In 2014 and 2015 in the ROI, 123 of the 898 
mothers (13.7%) had missing data for one 
or both of the maternal height and weight 
variables. Within NI in 2014 and 2015, 8 of 
the 319 mothers (2.5%) had missing data for 
one or both of the maternal height and weight 
variables. For these cases with missing height 
and/or weight, the median height and weight 
of the mothers with complete data was used. 
The GROW software also provides estimated 
customised birthweight centiles in cases 
with missing data. Ultimately, for the ROI in 

2014 and 2015 data customised birthweight 
centiles were calculated for 871 of the 898 
mothers (97.0%) and for NI, customised 
birthweight centiles were calculated for 315 
of the 319 mothers (98.7%).

The distribution of customised birthweight 
centiles at all gestations for the ROI and NI 
in 2014 and 2015 are illustrated for stillbirth 
deaths in Figure 2.3 and for all neonatal deaths 
in Figure 2.4. At all gestations, there were 
cases spanning the full range of birthweight 
centiles (i.e. 0-100th) but there was a clear 
overrepresentation of cases below the median 
and far more at or near centile zero than would 
be expected in the population of all births.
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Figure 2.3: Distribution of customised birthweight centiles for stillbirths (gestational age at 
delivery ≥24 weeks) in the ROI and NI in 2014 and 2015
Note: Gestation refers to gestational age in weeks when the stillbirth or death in utero was confirmed.

15  Gardosi J, Francis A. Customised Weight Centile Calculator. GROW version 6.7.6.5(IE), 2015 Gestation Network, www.
gestation.net
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Centile Stillbirth n % Neonatal death n %
 ROI NI All Ireland ROI NI All Ireland  
 (N=560) (N=168) (N=728) (N=311) (N=147) (N=458)
< 3rd 227(40.5%) 70(41.7%) 297(40.8%) 116(37.3%) 57(38.8%) 173(37.8%)
< 5th 260(46.4%) 76(45.2%) 336(46.2%) 129(41.5%) 61(41.5%) 190(41.5%)
< 10th 311(55.5%) 94(56%) 405(55.6%) 156(50.2%) 79(53.7%) 235(51.3%)
10-49th 155(27.7%) 45(26.8%) 200(27.5%) 81(26%) 40(27.2%) 121(26.4%)
50-89th 67(12%) 20(11.9%) 87(12%) 49(15.8%) 18(12.2%) 67(14.6%)
90th+ 27(4.8%) 9(5.4%) 36(4.9%) 25(8%) 10(6.8%) 35(7.6%)

Table 2.1: Distribution of customised birthweight centiles for stillbirths and neonatal deaths (gestational age at 
delivery ≥ 24 weeks) in the ROI and NI, 2014 and 2015

Note: Customised centiles could not be calculated for 31 stillbirth cases and four neonatal deaths in the ROI & NI in 2014 and 2015. The first three categories 
are not mutually exclusive, i.e. <3rd centile cases are included among the <5th centile cases, which in turn are included among the <10th centile cases.
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Figure 2.4: Distribution of customised birthweight centiles for neonatal deaths (gestational age 
at delivery ≥24 weeks) in the ROI and NI in 2014 and 2015

Table 2.1 details the number and percentage 
of stillbirths and early neonatal deaths within 
specific ranges of customised birthweight 
centiles for ROI and NI. Approximately 40% of 
stillbirths and almost 40% of neonatal death 

cases were classified as severely SGA (<3rd 
customised birthweight centile) and just over 
half of stillbirths and neonatal death were SGA 
(<10th customised birthweight centile).
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16 O’Farrell IB, Manning E, Corcoran P, McKernan J, Meaney S, Drummond L, de Floubert P, Greene RA, on behalf of the Perinatal 
Mortality Group. Perinatal Mortality in Ireland Annual Report 2015. Cork: National Perinatal Epidemiology Centre, 2017.
17 McCowan LM, Roberts CT, Dekker GA, et al. Risk factors for small-for-gestational-age infants by customised birthweight 
centiles: data from an international prospective cohort study. BJOG : an international journal of obstetrics and gynaecology 
2010; 117(13): 1599-607.
18 Chauhan SP, Beydoun H, Chang E, et al. Prenatal detection of fetal growth restriction in newborns classified as small for 
gestational age: correlates and risk of neonatal morbidity. American journal of perinatology 2014; 31(3): 187-94
19 Unterscheider J. Invited commentary: Fetal growth restriction and the risk of perinatal mortality: Perinatal Mortality in 
Ireland Annual Report 2012. Cork: National Perinatal Epidemiology Centre, 2014.

Evidence in international literature shows 
that antenatal detection rates of fetal growth 

restriction is poor, with reported rates being 
as low as 18%,16  25%17   and 36%.18

Recommendation: Improve awareness among professionals of the impact of fetal 
growth restriction on perinatal mortality. The generation of customised birthweight 
centile charts for every woman during pregnancy should be considered in order to 
improve timely identification of FGR in pregnancy.19

NPEC Island of Ireland Report 2014/15 250917.indd   27 25/09/2017   16:05



28  Island of Ireland: Perinatal Mor tality Repor t 2014 and 2015 

Post-Mortem Examination
It is recommended that parents who suffer 
a perinatal loss should be offered a full 
post-mortem examination of the stillborn or 
deceased infant to help explain the cause 
of death.20,21 The availability of timely post 
mortem and placental histology reports 
is essential for accurate assessment and 
classification of perinatal deaths both at unit 
and national level.

Table 3.1 displays the number of post mortems 
performed and the number of post mortems 
offered in both the ROI and NI. In the ROI in 
2014 and 2015, a post mortem was known to 
have been undertaken for more than half of 
stillbirths (n=311, 53.5%) and 40% of neonatal 
deaths (n=126, 39.7%). For 37% of stillbirths 
and neonatal deaths, it was known that a 
post mortem was offered but not performed, 
presumably because it was declined by 
parents. Thus, post mortem was known to 
have been performed or offered for 90.5% 
of stillbirths (n=526) and 77.0% of neonatal 
deaths (n=244) in the ROI in 2014 and 2015. 

In NI in 2014 and 2015, a post mortem was 
known to have been undertaken for two in 
three stillbirths (n=120, 69.8%) and one in 
three neonatal deaths (n=48, 32.7%). For 
28% of stillbirths and half of the neonatal 
deaths (n=76, 51.7%), it was known that a 
post mortem was offered but not performed, 
presumably because it was declined by parents. 
Consequently, post mortem was known to 
have been performed or offered for almost all 
stillbirths (n=168, 97.7%) and 84% of neonatal 
deaths (n=124, 84.4%) in NI in 2014 and 2015. 

Placental examination
The value of placental examination in 
determining cause of perinatal death is well 
documented.22 A systematic review also found 
that protocols of sampling the placenta varied 
among institutions and varying definitions of 
placental lesions made comparisons or efforts 
to inform improvement in perinatal care and 
outcomes difficult. A consensus-determined 
protocol for sampling and reporting placental 
histology to standardise practice would be 
very beneficial.23

Table 3.1 displays the number of placental 
histology examinations performed in both 
the ROI and NI. In the ROI for 2014 and 
2015, placental histology examinations 
were known to have been conducted for 
almost all stillbirths (96.6%, n=561) and for 
approximately 80% of neonatal deaths (81.4%, 
n=258). In NI for 2014 and 2015, placental 
histology examinations were known to have 
been conducted for almost all stillbirths 
(93.6%, n=161) and approximately 60% of 
neonatal deaths (59.2%, n=87). 

3. Investigations to determine the cause of death

20 Clinical Practice Guideline No 4 (2011). Investigation and management of late fetal intrauterine death and stillbirth: Institute of Obstetricians and 
Gynaecologists, Royal College of Physicians of Ireland and Directorate of Strategy and Clinical Programmes, Health Service Executive.
21 Bereavement guidance after a miscarriage, stillbirth or neonatal death, Department of Health (NI), November 2014, available at:
https://www.health-ni.gov.uk/publications/bereavement-guidance-after-miscarriage-stillbirth-or-neonatal-death
22 Korteweg FJ, Erwich JJ, Timmer A, van der Meer J, Ravise JM, Veeger NJ, Holm JP. Evaluation of 1025 fetal deaths: proposed diagnostic workup. Am J Obstet 
Gynecol 2012 206:53.e1-53.e12
23 Sampling and Definitions of Placental Lesions, Amsterdam Placental Workshop Group Consensus Statement, Khong et al, Arch Pathol Lab Med, Oct 2015.   
Ptacek I, Sebire NJ, Man JA, Brownbill P, Heazell AE. Systematic review of placental pathology reported in association with stillbirth. Placenta. 2014;35(8): 
552–562
24 Khong TY, Mooney EE et al (2016). Sampling and definition of placental lesions. Arch Pathol Lab Med 2016 Jul;140 (7):698-713

Recommendation: A post mortem examination carried out by a 
specialist pathologist should be offered for all perinatal deaths.

Recommendation: A detailed placental examination should 
preferably be performed by a specialist pathologist in all cases of 
perinatal deaths. 

Recommendation: The use of standardised terminology in 
presenting abnormal placental findings, in keeping with 
recommendations from an international consensus meeting 
of pathology would facilitate standardised interpretation and 
classification of placental conditions impacting on perinatal 
deaths.24 A positive initial step would be the development of a 
standardised reporting proforma for placental histology.
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Table 3.1 Post mortem uptake and placental histology examination in the ROI, NI and All-Ireland in 2014 and 2015

 Republic of Ireland Northern Ireland All-Ireland
  Stillbirth Neonatal Stillbirth Neonatal Stillbirth Neonatal
  N   % N   % N   % N   % N   % N   %
2014      
Post mortem       
 Performed 161(52.3) 59(40.1) 58(63.7) 22(32.8) 219(54.9) 81(37.9)
 Not performed but offered 112(36.4) 55(37.4) 32(35.2) 39(58.2) 144(36.1) 94(43.9)
 Not performed and not offered 22(7.1) 18(12.2) 0(0) 5(7.5) 22(5.5) 23(10.7)
 Unknown 13(4.2) 15(10.2) 1(1.1) 1(1.5) 14(3.5) 16(7.5)
Placental histology       
 Performed 292(94.8) 112(76.2) 83(91.2) 40(59.7) 375(94) 152(71)
 Not performed 7(2.3) 26(17.7) 8(8.8) 26(38.8) 15(3.8) 52(24.3)
 Unknown 9(2.9) 9(6.1) 0(0) 1(1.5) 9(2.3) 10(4.7)

2015      
Post mortem      
 Performed 150(54.9) 67(39.4) 62(76.5) 26(32.5) 212(59.9) 93(37.2)
 Not performed but offered 103(37.7) 63(37.1) 16(19.8) 37(46.3) 119(33.6) 100(40)
 Not performed and not offered 15(5.5) 19(11.2) 1(1.2) 8(10) 16(4.5) 27(10.8)
 Unknown 5(1.8) 21(12.4) 2(2.5) 9(11.3) 7(2) 30(12)
Placental histology       
 Performed 269(98.5) 146(85.9) 78(96.3) 47(58.8) 347(98) 193(77.2)
 Not Performed 2(0.7) 15(8.8) 2(2.5) 20(25) 4(1.1) 35(14)
 Unknown 2(0.7) 9(5.3) 1(1.2) 13(16.3) 3(0.8) 22(8.8)

2014/2015      
Post mortem      
 Performed 311(53.5) 126(39.7) 120(69.8) 48(32.7) 431(57.2) 174(37.5)
 Not performed but offered 215(37) 118(37.2) 48(27.9) 76(51.7) 263(34.9) 194(41.8)
 Not performed and not offered 37(6.4) 37(11.7) 1(0.6) 13(8.8) 38(5) 50(10.8)
 Unknown 18(3.1) 36(11.4) 3(1.7) 10(6.8) 21(2.8) 46(9.9)
Placental histology       
 Performed 561(96.6) 258(81.4) 161(93.6) 87(59.2) 722(95.9) 345(74.4)
 Not Performed 9(1.5) 41(12.9) 10(5.8) 46(31.3) 19(2.5) 87(18.8)
 Unknown 11(1.9) 18(5.7) 1(0.6) 14(9.5) 12(1.6) 32(6.9)

Note: In ROI data on whether an autopsy was performed and/or offered was unknown for 54 cases in 2014 and 2015. In NI data on whether an autopsy was 
performed and/or offered was unknown for 13 cases in 2014 and 2015.Data on whether a histology was performed was unknown for 29 perinatal death 
cases in ROI and 15 cases in NI.
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Major fetal congenital anomaly is a leading 
cause of perinatal death. However, across 
Europe and the UK, there are wide variations 
in rates of perinatal death associated with 
major fetal congenital anomalies which may 
be due to differences in policies for antenatal 
screening and termination of pregnancy.25  
Legislation in both the ROI and NI prohibits 
termination of pregnancy for major fetal 
congenital anomaly alone and therefore, 
the rates of perinatal death associated with 
congenital anomalies would be expected to 
be higher.

In the ROI, major fetal congenital anomaly 
was the primary cause of death in a quarter 
(n=146, 25.1%) of the 581 stillbirths that 
occurred in 2014 and 2015. There was a 
chromosomal disorder in almost seventy 
percent of the 146 stillbirths due to a major 
fetal congenital anomaly (n=100, 68.5%) 
(Table 4.1). Anomalies of the central nervous 
system was the second most common type 

of anomaly, accounting for eight percent of 
major fetal congenital anomalies in stillbirths 
in 2014 and 2015 (n=12, 8.2%).

In NI, major fetal congenital anomaly was the 
primary cause of death in over a fifth (n=37, 
21.5%) of the 172 stillbirths that occurred in 
2014 and 2015. There was a chromosomal 
disorder in over forty percent of the 37 
stillbirths due to congenital anomaly (n=16, 
43.2%). Anomalies of the central nervous 
system (n=4, 10.8%) and cardiovascular 
system (n=4, 10.8%) were the next most 
common types of anomaly occurring in 
stillbirths in 2014 and 2015.

Rates of stillbirths due to congenital anomaly 
vary between the Island of Ireland and 
countries within the UK. In 2015 in the ROI and 
NI, major congenital anomaly accounted for 
26% and 15% of stillbirths respectively. This 
compares to 8.5% in England, 12% in Scotland 
and 7% in Wales for the same reporting year. 26

4. Major Fetal Congenital Anomaly in Stillbirths

25 EURO-PERISTAT Project with SCPE and EUROCAT. European Perinatal Health Report. The health and care of pregnant women 
and babies in Europe in 2010. May 2013. Available www.europeristat.com
26 Manktelow BM, Smith LK, Evans TA, Hyman-Taylor P, Kurinczuk JJ, Field DJ, Smith PW, Draper ES, on behalf of the MBRRACE-
UK collaboration. Perinatal Mortality Surveillance Report UK Perinatal Deaths for births from January to December 2015. 
Leicester: The Infant Mortality and Morbidity Group, Department of Health Sciences, University of Leicester. June 2017
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Major fetal congenital anomaly Republic of Ireland Northern Ireland All-Ireland
 N (%) N (%) N (%) 
2014   
Chromosomal disorders 53(71.6) 13(52) 66(66.7)
Central nervous system 9(12.2) 4(16) 13(13.1)
Cardiovascular system 3(4.1) 1(4) 4(4)
Gastro-intestinal system 2(2.7) 1(4) 3(3)
Urinary tract 2(2.7) 0(0) 2(2)
Musculo-skeletal system 1(1.4) 3(12) 4(4)
Respiratory system 0(0) 1(4) 1(1)
Metabolic disorders 0(0) 0(0) 0(0)
Other / multiple major fetal congenital anomaly 4(5.4) 2(8) 6(6.1)
Total 74(100) 25(100) 99(100)

2015   
Chromosomal disorders 47(65.3) 3(25) 50(59.5)
Central nervous system 3(4.2) 0(0) 3(3.6)
Cardiovascular system 3(4.2) 3(25) 6(7.1)
Gastro-intestinal system 0(0) 0(0) 0(0)
Urinary tract 1(1.4) 1(8.3) 2(2.4)
Musculo-skeletal system 3(4.2) 0(0) 3(3.6)
Respiratory system 0(0) 2(16.7) 2(2.4)
Metabolic disorders 0(0) 0(0) 0(0)
Other / multiple major fetal congenital anomaly 15(20.8) 3(25) 18(21.4)
Total 72(100) 12(100) 84(100)

2014/2015   
Chromosomal disorders 100(68.5) 16(43.2) 116(63.4)
Central nervous system 12(8.2) 4(10.8) 16(8.7)
Cardiovascular system 6(4.1) 4(10.8) 10(5.5)
Gastro-intestinal system 2(1.4) 1(2.7) 3(1.6)
Urinary tract 3(2.1) 1(2.7) 4(2.2)
Musculo-skeletal system 4(2.7) 3(8.1) 7(3.8)
Respiratory system 0(0) 3(8.1) 3(1.6)
Metabolic disorders 0(0) 0(0) 0(0)
Other / multiple major fetal congenital anomaly 19(13) 5(13.5) 24(13.1)
Total 146(100) 37(100) 183(100) 

Table 4.1: Major fetal congenital anomalies in stillbirths (gestational age at delivery ≥24 weeks) in the ROI, NI and All-
Ireland in 2014 and 2015

NPEC Island of Ireland Report 2014/15 250917.indd   31 25/09/2017   16:05



32  Island of Ireland: Perinatal Mor tality Repor t 2014 and 2015 

Similar to previous studies, major fetal 
congenital anomaly was a leading cause of 
neonatal death in both the ROI and NI for the 
reporting years 2014 and 2015.27, 28, 29

In the ROI, major fetal congenital anomaly 
was the primary cause of death for over sixty 
percent (n=199, 62.8%) of the 317 neonatal 
deaths that occurred in 2014 and 2015. 
Chromosomal disorder was the most common 
type of major congenital anomaly, accounting 
for almost thirty percent (n=57, 28.6%) of 
the 199 neonatal deaths due to a major 
congenital anomaly (Table 5.1). Anomalies of 
the cardiovascular system (n=33, 16.6%) and 
anomalies of the urinary tract (n=29, 14.6%) 
were the next most common type of anomaly. 

In NI, major fetal congenital anomaly was the 
primary cause of death in over sixty percent 
(n=96, 65.3%) of the 147 neonatal deaths 
that occurred in 2014 and 2015. Respiratory 
disorder was the most common type of major 
congenital anomaly, accounting for a quarter 
(n=23, 23.9%) of neonatal deaths due to a 
major congenital anomaly. Chromosomal 
disorders (n=21, 21.9%) and central nervous 
system disorders (n=12, 12.5%) were the next 
most common type of anomaly. The recent 
MBRRACE-UK 2015 report identified higher 
rates of neonatal deaths due to congenital 
fetal abnormality in NI as compared with other 
regions within the UK. The rates ranged from 
0.3 per 1,000 births in two of the Scottish 
Networks and three of the English Networks 
to 2.1 per 1,000 births in NI.30

5. Major Fetal Congenital Anomaly in Neonatal Deaths

27 O’Farrell IB, Manning E, Corcoran P, McKernan J, Meaney S, Drummond L, de Floubert P, Greene RA, on behalf of the Perinatal 
Mortality Group. Perinatal Mortality in Ireland Annual Report 2015. Cork: National Perinatal Epidemiology Centre, 2017.
28 Manktelow BM, Smith LK, Evans TA, Hyman-Taylor P, Kurinczuk JJ, Field DJ, Smith PW, Draper ES, on behalf of the MBRRACE-UK 
collaboration. Perinatal Mortality Surveillance Report UK Perinatal Deaths for births from January to December 2013. Leicester: The 
Infant Mortality and Morbidity Group, Department of Health Sciences, University of Leicester. 2015
29 Northern Ireland Maternal and Child Health. (2014) Perinatal mortality: Northern Ireland 2016.  Northern Ireland Public Health 
Agency. 
30 Manktelow BN, Smith LK, Prunet C, Smith PW, Boby T, Hyman-Taylor P, Kurinczuk JJ, Field DJ, Draper ES, on behalf of the 
MBRRACE-UK Collaboration. MBRRACE-UK Perinatal Mortality Surveillance Report, UK Perinatal Deaths for Births from January to 
December 2015. Leicester: The Infant Mortality and Morbidity Studies, Department of Health Sciences, University of Leicester. 2017
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Major fetal congenital anomaly Republic of Ireland Northern Ireland All-Ireland
 N (%) N (%) N (%) 
2014   
Chromosomal disorders 33(38.4) 10(22.2) 43(32.8)
Central nervous system 10(11.6) 7(15.6) 17(13)
Cardiovascular system 12(14.0) 4(8.9) 16(12.2)
Gastro-intestinal system 1(1.2) 1(2.2) 2(1.5)
Urinary tract 10(11.6) 3(6.7) 13(9.9)
Musculo-skeletal system 3(3.5) 1(2.2) 4(3.1)
Respiratory system 2(2.3) 11(24.4) 13(9.9)
Metabolic disorders 2(2.3) 0(0) 2(1.5)
Other / multiple major congenital anomaly 13(15.1) 8(17.8) 21(16)
Total 86(100) 45(100) 131(100)

2015   
Chromosomal disorders 24(21.2) 11(21.6) 35(21.3)
Central nervous system 12(10.6) 5(9.8) 17(10.4)
Cardiovascular system 21(18.6) 4(7.8) 25(15.2)
Gastro-intestinal system 5(4.4) 2(3.9) 7(4.3)
Urinary tract 19(16.8) 7(13.7) 26(15.9)
Musculo-skeletal system 5(4.4) 2(3.9) 7(4.3)
Respiratory system 2(1.8) 12(23.5) 14(8.5)
Metabolic disorders 1(0.9) 0(0) 1(0.6)
Other / multiple major congenital anomaly 24(21.2) 8(15.7) 32(19.5)
Total 113(100) 51(100) 164(100)

2014/2015   
Chromosomal disorders 57(28.6) 21(21.9) 78(26.4)
Central nervous system 22(11.1) 12(12.5) 34(11.5)
Cardiovascular system 33(16.6) 8(8.3) 41(13.9)
Gastro-intestinal system 6(3) 3(3.1) 9(3.1)
Urinary tract 29(14.6) 10(10.4) 39(13.2)
Musculo-skeletal system 8(4) 3(3.1) 11(3.7)
Respiratory system 4(2) 23(24) 27(9.2)
Metabolic disorders 3(1.5) 0(0) 3(1)
Other / multiple major congenital anomaly 37(18.6) 16(16.7) 53(18)
Total 199(100) 96(100) 295(100) 

Table 5.1: Major fetal congenital anomalies in neonatal deaths (gestational age at delivery ≥24 weeks) in the ROI, NI 
and All-Ireland in 2014 and 2015
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Appendix A: Endorsement by the National Office of 
Clinical Audit

 

National Office of Clinical Audit, 4th Floor, 121 St. Stephen’s Green, Dublin 2   Tel: 4028577                          

 

Professor Richard A. Greene 
Director 
National Perinatal Epidemiology Centre 
5th Floor, Cork University Maternity Hospital 
Wilton 
Cork 
          09th August 2017 
 
 
Island of Ireland Perinatal Mortality Report 2014 and 2015 
 
Dear Professor Greene, 
 
I acknowledge receipt of the Island of Ireland Perinatal Mortality Report 2014 and 2015 and confirm 
following circulation to the NOCA Governance Board and feedback garnered from our membership, 
we are delighted to endorse this report.  
 

The NOCA Board and Executive Team welcome the collaboration between NPEC and the Northern 
Ireland Maternal and Child Health Office (NIMACH) 
 
Please accept this as formal endorsement from the NOCA Governance Board of the Island of Ireland 
Perinatal Mortality Report 2014 and 2015 
 
 
 
Yours sincerely, 
 
 

 
 
Professor Conor O’ Keane FFPath FRCPI 
Chair 
National Office of Clinical Audit Governance Board 
 

NPEC Island of Ireland Report 2014/15 250917.indd   34 25/09/2017   16:05



NPEC Island of Ireland Report 2014/15 250917.indd   35 25/09/2017   16:05



NPEC Island of Ireland Report 2014/15 250917.indd   36 25/09/2017   16:05



NPEC Island of Ireland Report 2014/15 250917.indd   37 25/09/2017   16:05



National Perinatal Epidemiology Centre, 
Department of Obstetrics and Gynaecology, UCC, 
5th Floor, Cork University Maternity Hospital, Wilton, Cork, Ireland, T12 YE02
T: +353 21 4205017   E: npec@ucc.ie   W: www.ucc.ie/en/npec/

NPEC Island of Ireland Report 2014/15 250917.indd   38 25/09/2017   16:05


