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Executive summary 

 

 
A reduction of 75% in the Irish SIDS rate following successful intervention campaigns by the 

National SIDS Register has led to a corresponding reduction in Ireland’s overall infant 

mortality rate (IMR) to a record low rate which is currently among the lowest worldwide. The 

National Paediatric Mortality Register (NPMR) evolved as a natural progression of the work 

of the National SIDS Register, with the objective of extending the successful reduction in 

infant mortality rates to children greater than one year of age.   

 

The main objectives of the NPMR are to develop an ongoing system for compiling, analysing 

and reporting detailed information on all paediatric deaths in Ireland, and to build a national 

epidemiological database of the various causes of childhood death, enabling trends and events 

to be tracked accurately in a timely manner. This includes identifying the most prevalent 

causes of death, their geographical distribution, identification of high risk groups and any 

associated modifiable risk factors.  Preliminary details of all deaths in children aged 0-14yrs 

from 2006 onwards are made available to the register via death registration information and 

examination of autopsy reports.  In addition, information is received from questionnaires and 

medical records in relation to sudden unexpected deaths following notifications made directly 

to the register at the time of death.  The resulting core dataset provides valuable information 

on the current status of the national paediatric population enabling population trends and 

events in a number of pertinent areas such as accidental and sudden unexplained deaths to be 

tracked accurately in a timely manner. Our analysis to date has shown that between 2006 and 

2013, 30% of deaths in children aged 1-14 years in Ireland were potentially avoidable.  This 

database has enabled us to produce a more detailed examination of the main contributing 

causes and we have conducted the first population based study of sudden unexplained death 

in older children. In 2015 the NPMR database enabled completion of an assessment of the 

burden of injury deaths in the Irish paediatric population and a more detailed assessment of 

the various causes of unintentional injury fatalities is currently underway.  A preliminary 

analysis of the burden of sepsis related deaths among Irish children was also completed.  

Mortality figures in this report are updated to the most recent year available.  

 

Further development of this national database to include additional epidemiological data on 

all paediatric deaths will provide the basis for development of intervention strategies aimed at 

reducing the number of childhood deaths in Ireland in the future. 
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Summary of Main Findings 
 

 The infant mortality rate (IMR) for Ireland is currently 3.1 per 1000 livebirths (2015 figure), a 

decline from the previous two years and a return to the lower rates observed prior to 2013. 

This represents a reduction of 16% from the 2013 rate of 3.7 and is 23% lower than the rate 

observed ten years earlier (4.0).   

 The IMR for Ireland remains lower than the EU average for 2014 of 3.7 per 1000 livebirths.   

In 2014, the lowest infant mortality rates in the EU-28 were in Cyprus (1.4 deaths per 1 000 

live births), Slovenia (1.8), Iceland (2.1), Finland (2.2), Sweden (2.2) and Norway (2.4). 

 The greatest reductions in IMRs in the EU in recent years were in Ireland, Hungary and 

Poland.  
 Ireland’s overall ‘Under 5 Mortality Rate’ (U5MR) has been lower than the EU average since 

2004.  

 A large drop in the SIDS rate in Ireland has contributed to the low infant mortality rate, 

having dropped 57% since 2002.  There has been a corresponding 50% drop in the 

postneonatal mortality rate during this same period.  Postneonatal mortality reached an all-

time low in 2012 with only 56 deaths recorded, a rate of 0.78 per 1000 livebirths.  Although 

this was not sustained in the following two years, the provisional rate for 2015 is also 

0.8/1000. 

 The SIDS rate in Ireland remains low and is no longer the leading cause of death in the post-

neonatal age group.  The confirmed SIDS rate in Ireland for 2014 is 0.28 per 1000 live births, 

the equivalent of 19 deaths and a repeat of the record low numbers recorded in 2011. 

Inclusion of certified SIDS cases greater than one year of age increases this figure to 0.34 

(n=23). 

 The average SIDS rate for the latest five years (2010-2014) is 0.29 per 1000 or 21 cases per 

year. The provisional 2015 figure indicates a further decrease in the SIDS rate to 0.33/1000. 

  a consequence of an unusual increase in the number of sudden unexplained deaths in the 

neonatal age group. 

 Ireland now has one of the lowest SIDS rates worldwide.  While the Netherlands and Japan 

report the lowest SIDS rates in the world (0.14 per 1000 livebirths) these countries have 

overall postneonatal mortality rates which are equivalent to or greater than that of Ireland 

indicating that variations in diagnosis and registration practices rather than fewer deaths are 

what accounts for such low SIDS rates in these countries. 

 The greatest number of child deaths occurs during the neonatal period, accounting for 51% of 

all deaths in children under 15yrs in Ireland in the period from 2007-2015.  Mortality rates 

then reduce gradually before starting to increase again after the age of ten years.   

 Although there has been an improvement in mortality rates in all age groups in recent years, 

annual trends show that the decline in mortality rates in children aged 1-19yrs observed in the 

rest of the EU was not apparent in Ireland; the observed decline did not continue after the 

mid-nineties and was higher than EU average levels for eight of the twelve years from 1999-

2010.  

 Between 2006-2015 there were 3818 child deaths in Ireland with a male:female ratio of 1.3:1.  

Forevery year and age group examined, more male died than females.  This male 

preponderance of deaths is true of most cause of death categories examined and is particularly 

so among injury related deaths (63%). 

 As the number of SIDS cases delcines the epidemiological profile of these deaths is changing.  

In keeping with the pattern observed in 2012 and 2013, fewer SIDS deaths in 2014 were aged 

less than six months; 61% vs 79% in previous years.  Another notable variation in 2014 was 

an increase in the proportion of cases in the neonatal age group (21.7%). The proportion of 

cases aged older than one year has increased from an average of 7% prior to 2009 and 13% 

for the period 2009-2011, to 17% in 2014. 

 The greatest proportion of cases in 2014 occurred during the colder months of the year and 

the fewest during July-September. 
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 At 78% the male predominance of SIDS cases was especially pronounced in 2014 (3.6:1). 

 In keeping with the patterns of previous years, data for 2014 demonstrated an excess of SIDS 

deaths at the weekend; 39% of SIDS deaths occurred on a Saturday or Sunday. 

 Sudden deaths occurring in infants while in a seated position accounted for 2% of all sudden 

infant deaths with an incidence rate of 1 in 10,000 live births. Infants who died in the seated 

position were more commonly term and outside the peak age range for SIDS deaths (4-16 

weeks). Death more commonly occurred during daytime hours. This may point to a distinct 

biologic mechanism of sudden death in this position which needs to be confirmed in larger 

studies. 

 The proportion of sudden unexplained death among children aged 1-4yrs (SUDC) increased 

in 2014 to 9.8% of deaths in this age group.   

 From the age of one year onwards, the greatest proportion of childhood deaths (27%) are  due 

to external causes and are potentially preventable.  Most of these are due to unintentional 

injury and younger children aged 1-4yrs are most susceptible at a rate of 3.9 per 100,000 vs 

3.6 per 100, 000 (1-14ys).  

 The proportion of deaths attributable to injury varies considerably, ranging from less 

than one percent of neonatal deaths to 58.5% of children aged 14-17yrs. 

 Head and neck injuries sustained during road traffic accidents accounted for the largest 

proportion of deaths from external causes across all groups (35% overall).   

 Other important external causes of death in the 1-4yr age group were accidental strangulation 

(7%), high falls (8%) and burns (5%) while drowning (8.1%) and deliberate self harm 

(22.5%) acconted for a greater proportion of deaths in children >=5yrs. 

 Ireland’s overall injury fatality rate in children aged 1-14yrsis higher than the EU average; 

10-66 vs 7.27 per 100, 000.  The rate of death from unintentional injury is lower; 6.61 vs 9.57 

per 100, 000. 

 Deaths from non accidental interpersonal injury, although comparatively rare accounted for 

6.7% of injury fatalities and 2% of childhood mortality overall (1-14yrs).  The highest rate of 

NAI occurred in children agef five years and older.  

 A significant decline in RTA fatalities has contributed to significantly lower injury and child 

mortality rates in Ireland in recent years. 

 Sepsis accounted for 19% of deaths in children under 15 years between 2006 and 2012 and 

for 6.5% of children outside of the neonatal age group, more than three times that reported in 

national death registration statistics.   

 Excluding neonates, the majority of sepsis deaths were aged between 29days and 4yrs. 

 The greatest number of sepsis fatalities were due to viral infections (47%) with streptococcus 

infection accounting for 23.5% and 17.7% due to meningococcal sepsis. 

 Death registration data alone is insufficient to provide accurate statistics on specific causes of 

paediatric death. Delays in the registration of deaths from external causes or sudden 

unexpected deaths contribute further to these difficulties.  A discordance rate of 4% in cause 

of death coding was identified following review by specialist paediatric pathologists, being 

particularly marked for the category of infectious diseases. 
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Abbreviations 
 

CSO   Central Statistics Office 

ED   Emergency department 

EU   European Union 

EU-27 Result of 27 EU member states Eurostat statistical office of the European 
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PNM   Post neonatal mortality  
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RTA   Road traffic accident 

RTR   Reduce the Risk 

SCD   Sudden Cardiac Death 

SCDYR   Sudden Cardiac Death in the Young Registry 

SIDS   Sudden Infant Death Syndrome 

SUDC   Sudden unexplained death in children (>1yr) 

SUDC-HAFST Sudden unexplained death in childhood associated with hippocampal 

anomalies and febrile seizures in toddlers. 

TSCUH Temple St. Children’s University Hospital. 

UHI Universal Health Identifier 

UnadjOR  Unadjusted odds ratio 

U5MR   Under 5 mortality rate 

OCO   Ombudsman for Children’s Office 

WHO   World Health Organization 
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Definitions 

 
Case: Child whose death was attributed to Sudden Infant Death Syndrome. 

 

Child mortality rate:  The number of deaths of children less than 5 years old per 1000 livebirths. 

 

Case Control study:  An investigation into the extent to which persons selected because they have a specific 

disease (the cases) and comparable persons who do not have the disease (the controls) have been exposed to the 

disease’s possible risk factors in order to evaluate the hypothesis that one or more of these is a risk factor for the 

disease. 

 

Control:  Living children born within 72 hours of the case and living in the same community care area. 

 

Infant Mortality Rate: The number of deaths in children less than one year of age in a given period 

(usually in one year) per 1,000 live births in that same period. 

 

Mortality rate: A measure of the number of deaths (in general or due to a specific cause) in some 

population, scaled to the size of that population , per unit time. 

 

Neonatal Mortality Rate: The number of deaths in a given period (usually in one year) of infants under 28 

days of age per 1,000 live births in that same period. 

 

Perinatal Mortality:  The number of stillbirths and deaths in the first week of life, in a given period 

(usually in one year) per 1,000 live births in that same period. 

 

Post-neonatal Mortality Rate:  The number of deaths in a given period of time of infants aged from 28 

days to one year per 1,000 live births in that same period. 

 

Standardised Death Rate: A proportional comparison to the numbers of deaths that would have 

been expected if the population had been of a standard comparison in terms of age, gender etc.  

 

Sudden Unexpected Death in Infancy (SUDI):  The sudden, unexpected death of an infant or young 

child, for which a cause of death is not immediately identifiable. 

 

Sudden Infant Death Syndrome (SIDS): the sudden unexpected death of an infant less than 1year of age, 

with the onset of the fatal episode apparently occurring during sleep, that remains unexplained 

after a thorough investigation, including performance of a complete autopsy and review of the 

circumstances of death and the clinical history. 

 

Sudden Infant Death Syndrome Rate:  The number of deaths, in children classified as SIDS, in a given 

time period (usually in one year) per 1,000 live births in that same period.   

 

Sudden unexplained death in childhood (SUDC) is the sudden death of a child older than one year of age 

which remains unexplained after a thorough case investigation, including review of the clinical 

history and circumstances of death, and performance of a complete autopsy with appropriate 

ancillary testing. 

 

Under 5 Mortality rate:  Number of deaths in children under five years of age per unit (usually10,000 or 

100,000 corresponding population). 

 
 

  
iv 
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Section 1 Background 

1.1 History of the National Sudden Infant Death Registry. 

The National Sudden Infant Death Data Registry was established in 1992, for the 

purpose of obtaining accurate, up to date information on sudden, unexpected and 

unexplained deaths in infants and young children in the Republic of Ireland and to 

promote and support research into the causes and prevention of sudden infant death 

syndrome.  In addition to monitoring trends in the incidence of SIDS, a nationwide 

case control study initiated in 1994 is currently ongoing. The resulting 

epidemiological database has provided valuable information on the health of the 

paediatric population in Ireland and was used as the basis for the formulation of the 

register’s ‘Reduce the Risk’ (RTR) guidelines.  An intervention campaign known as 

the ‘Back to Sleep’ campaign initiated in 1992, advised parents on the safest sleeping 

arrangements for infants including placing infants to sleep on their backs and 

avoidance of exposure to tobacco smoke, both during and after pregnancy.  This 

campaign resulted in a reduction in the number of infants dying from SIDS in Ireland 

from an average of 134 to less than 30 deaths per year.  As case control studies 

identified new risk factors over time such as certain co-sleeping arrangements, head 

covering etc. the register’s RTR guidelines were amended accordingly, and further 

reductions in the SIDS rate ensued.  This large drop in the number of SIDS deaths in 

Ireland over the past 30 years has resulted in a corresponding reduction in the overall 

infant mortality rate to less than 4 per 1000 livebirths, one of the lowest infant 

mortality figures worldwide.   

 

1.2 Rationale for expansion of the SIDS Registry. 

The SIDS register demonstrated how continuous monitoring and compilation of 

information for the development, implementation and assessment of successful 

intervention mechanisms was effective in achieving reductions in mortality rates and 

its’ success raised the question of potential benefits of extending the data collection to 

involve other paediatric deaths beyond infancy. This has been a natural progression of 

the register’s work, prompted initially by the observed increase in the number of 

sudden unexplained death in children greater than one year of age, (now accounting 

for 5% of all deaths in children aged 1-5yrs) and has led to the development of a 

national Paediatric Mortality Register.  After the age of one year, the most common 

cause of death in children and adolescents is accident and injury. These deaths are to a 

large extent avoidable and there is now an urgent need to identify factors that 

contribute to these deaths in Irish society so that appropriate intervention measures 

may be applied. It is estimated that if the rate of injury deaths in Ireland could be 

reduced to the level of the Netherlands, one of the safest countries in Europe, that 

over one quarter of the number of deaths could have been prevented
1
.   

However, mortality in children greater than one year of age is much less frequently 

examined and there is currently very little accurate contemporary data on the 

circumstances and causes of death in older children, a necessary prelude to 

intervention and prevention campaigns.  Although Ireland’s statutory reporting system 



7 
 

provides information on the state of the nation’s health, age specific information is 

limited; following mortality in the first year of life, attention is given to the main 

causes of death ie heart disease, cancer etc as opposed to age specific causes.  

As stated by WHO, the wisest policies on children’s health focus on early and well-

targeted interventions
2
.  In 2011 Ireland had a higher proportion of children under 

18yrs of age than any other EU member state (25% vs 19% EU average)
3
.  Children 

aged from 0 – 14 yrs comprise just over one fifth (21%) of Ireland’s overall 

population of 4.2 million and according to CSO projections this is expected to 

increase an additional 21% by 2016
4
.  Ireland consistently has the highest birth rate in 

the EU
 
and the proportion of children aged 0-4yrs increased by 2.8% between 2009 

and 2010, all of which impacts on the demand for infant and childcare services
5
.   

A national Paediatric Morality Register (NPMR) built on the SIDS model and 

expanded to include other paediatric deaths will enhance childcare services by 

providing valuable information on the current status of the national paediatric 

population which will assist in development of prevention/intervention strategies. The 

existence of a national paediatric health data registry is supported by Ireland’s 

National Health Information Strategy (2004)
6
, which outlines clearly the need for 

improved information systems, and the National Strategy for Research and Data on 

Children’s Lives
7
.   Such an ongoing, complete monitoring system is recommended as 

an integral part of any future child death review mechanisms established by the 

government
8
, similar to that recommended by the CEMACH study in the UK

9
.  Such 

national monitoring systems are also recommended by the World Health 

Organization’s European strategy for child and adolescent health and development 

(2005) and UNICEF’s World Report on Child Injury Prevention (2010)
10

.   These 

recommendations are based on the need for a mechanism for ongoing national 

epidemiological analysis of all child deaths in order to identify avoidable factors and 

priority issues.  Investigation of other major causes of death will provide greater 

understanding of specific causes and accurate information relating to the size and 

characteristics of the problem, such as the most prevalent causes of death, 

geographical distribution, identification of high risk groups and associated risk 

factors.  

 

1.3 Population Based Registries 

A population register is a registry that intends to cover all residents in a given 

geographic area within a given time period.  In addition to their accuracy and 

timeliness, an additional advantage to using population based registries is 

completeness of case ascertainment and the lack of difficulties such as selective bias 

from non responders.  Information is relevant to the entire country and regional data 

may be extracted with ease when required.  However, few countries have good quality 

national data on child mortality, particularly data relating to deaths from external 

causes.  Most current paediatric trauma databases are hospital based and have the 

disadvantage that deaths or accidents and injury cases that occur at home may not be 

included in statistics. In missing non hospital deaths, hospital-based data substantially 

underestimate the extent and severity of childhood traumatic injuries.  Reductions in 
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child mortality have been successfully achieved in complete registration countries 

such as Australia.  These systems have proven invaluable in monitoring cause specific 

deaths and providing information for assistance in coronial investigations.  Their 

ongoing nature makes it possible to provide extensive trend and pattern analysis and 

identify ‘hotspots’ in relation to a variety of criteria eg suicide deaths, drug related 

deaths, deaths concerning specific age ranges etc
11

.   

The importance of the availability of good quality data in the identification of 

prevention measures was demonstrated by the Canadian Hospitals Injury Reporting 

and Prevention Program (CHIRPP), the main strength of which is the information 

held on the circumstances in which injuries occur
12

. Although many countries have a 

system for complete mortality registration, there is very little additional information 

relating to the cirumstances of death.  Some countries in Europe such as Finland that 

employ unique identifiers for the population use these unique identifiers as a linkage 

system with national death registration data to compile accurate information on child 

and adolescent mortality
13,14

. The availability of a unique health identifier (UHI) 

system would greatly facilitate the construction and maintenance of national registers 

and the development of such a system in Ireland has been incorporated into the new 

Health Information Bill as part of the National Health Information Strategy
6
  . 

 

1.4 Limitations of currently available Irish paediatric mortality data. 

Each year the CSO publish the number of deaths registered by their office in that 

particular year.  Additional information may include the main causes of death, age 

and gender.  Other data sources are small area studies such as hospitals only or once 

off studies
15-18

. The HSE provides some information based on CSO data to the 

European Child Safety Alliance as part of the Child Safety Awareness Strategy.  

Although the CSO data is population based there are limitations to its use including 

the following; 

 Delays in registration: Current mortality statistics published by the CSO incur 

delays of up to two years or more due to delays in registration of some deaths 

particularly in the case of sudden unexpected and unexplained deaths which 

are usually coroner’s cases and may sometimes require an inquest.   

 Discrepancies in figures based on year of occurrence vs year of registration 

mean that data relating to sudden unexpected deaths including SIDS, sudden 

cardiac deaths, suicides and some accidental deaths may be inaccurate and 

potentially misleading.  Data from the SIDS register has shown that in any 

particular year, as many as 40% of SIDS deaths which occur in a particular 

year will not be registered until later years
19

.  Although it would be expected 

that the discrepancies would even out over time, a comparison of registration 

and occurrence data for all deaths by an external cause in Ireland between 

1997 and 2003, demonstrated that occurrence figures exceeded registration 

figures in all but three years examined
20

. Only deaths registered in the 

calendar year they occurred, or registered in the next year are included in the 
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official annual statistics on deaths. As a result of this many deaths registered 

late are not counted by the CSO for their annual publications but are included 

in a ‘Late Deaths’ datafile.  Again this is particularly true of sudden 

unexplained deaths.  In recent years, approximately 2.5% of deaths registered 

are included in this file.  In subsequent years, the CSO publish more accurate 

year of occurrence figures and in some cases update or reclassify causes of 

death. 

 Application of coding:  cause of death coding is complicated and has a 

subjective element, meaning that errors may occur here. A comparison of 

cause of death and ICD code assigned by CSO with that following review by a 

specialist paediatric pathologist has indicated differences of opinion with 

regard to the appropriate cause of death category assigned as well as the 

corresponding ICD code (see page 44).   In addition, other errors such as 

duplication of entries, although rare can occur also. 

 

1.5 Benefits of a National Paediatric Mortality Register. 

In June 2010, the National SIDS Register was officially renamed the National 

Paediatric Mortality Register.  The register now receives cause of death information 

on all deaths in children from 29days up to 15yrs of age.  This initial database 

provides the framework for production of accurate and timely statistics on causes of 

death in children after the age of one year.  Further development of this system will 

focus on the main objectives outlined on page 5 of this report, including additional 

research into accidental and unexplained deaths as well as the development of 

guidelines for the establishment of standardized protocols for the investigation of all 

sudden deaths in infancy and early childhood (akin to the recommendations of the 

Kennedy Report in the UK)
21

.  Such an approach is essential for diagnostic accuracy 

which will in turn assist in more tailored research studies thereby maximizing the 

potential for the identification of risk factors and preventative measures. This is 

important in terms of preventing future deaths or identifying any family inherited 

conditions such as metabolic disorders or cardiac arrhythmias.  Although the majority 

of sudden unexpected deaths arise from natural causes, a small minority may also be 

unnatural.  Identification of such deaths is critically important in terms of protection 

of other children.  A review and assessment of the thoroughness and quality of post-

mortems conducted on cases of sudden unexpected death in infants and young 

children has provided baseline information for the development of such 

guidelines
22,23

.  This work was carried out as part of a collaborative study with the 

Department of Pathology, Temple St Children’s University Hospital (TSCUH). 

By implementing an ongoing monitoring system, along with compilation of additional 

epidemiological data in the future, the paediatric mortality register will help build the 

evidence base necessary to identify factors that contribute to the various causes of 

paediatric mortality in Ireland in an accurate and timely manner, thereby improving 

and assisting in the information available to support policy.  Strategies seeking to 
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reduce deaths will also reduce rates of morbidity and serious illness/injury causing 

long term disability. 

Summary of main benefits of the NPMR; 

 Establishes a national Register of all paediatric deaths in Ireland regardless of 

cause (aged between 29 days and 15yrs) providing a system for continuous 

systematic monitoring of childhood mortality statistics.  

 Builds a population based epidemiological database of the various causes of 

paediatric deaths in Ireland establishing which children die and why. 

 Identification of the factors that contribute to the death, particularly any 

avoidable or preventable risk factors, including factors that contribute to the 

incident/condition that led to the death occurring as well as factors that led to 

subsequent fatality. 

 Provision of comprehensive, good quality, accurate, and timely 

epidemiological information for the formulation and development of evidence 

based, targeted intervention strategies. 

 Establishment of recommendations for the standardisation of a protocol for the 

investigation of all sudden, unexplained and unexpected paediatric deaths. 
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Section 2 Objectives. 

1. To develop a system for the continuous national surveillance and monitoring of 

childhood mortality and its’ associated causes, risk factors and other health indicators, 

with the overall objective of reducing the number of childhood deaths in Ireland. 

2. To provide comprehensive, good quality, accurate, and timely epidemiological data 

on the magnitude and characteristics of the problem of childhood deaths in Ireland. 

3. To provide a critical analysis of data to identify trends in childhood mortality 

including the factors contributing to childhood deaths in Irish society, and comparing 

those trends to those found internationally. 

4. To use this epidemiological information to formulate appropriate, targeted 

intervention campaigns aimed at reducing the number of childhood deaths. 

5. To inform policy makers and healthcare workers of newly developed guidelines for 

reducing child mortality, therefore supporting planning and evaluation of healthcare 

services. 

 

The register aims to implement these objectives as follows; 

 Establish a national Register of all paediatric deaths in Ireland regardless of 

cause, of all children aged between 29 days and 15 completed years that 

normally reside in Ireland (even if not born in Ireland), including deaths that 

occurred abroad (eg  for the purpose of medical treatment, family holiday etc.). 

 To develop this system through expansion and development of the existing 

National SIDS Register reporting system. 

 To provide timely and accurate annual statistics (in the form of annual reports) 

on all paediatric deaths in Ireland (retrospectively from 2007 and prospectively 

from 2012/2013 onwards).  

 Build a population based epidemiological database of the various causes of 

paediatric deaths in Ireland, establishing which children die and why. 

 Examine the circumstances surrounding the death; initially via review of 

medical records, notification forms and autopsy reports. 

 Identify trends in childhood mortality statistics and compare these statistics with 

those found internationally. 

 Identify the factors that contribute to the death, particularly any avoidable or 

preventable risk factors, including factors that contribute to the 

incident/condition that led to the death occurring as well as factors that led to 

subsequent fatality. 

 Provide this information in the form of recommendations and guidelines 

disseminated to all relevant healthcare organisations and policy makers. 
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 Establish guidelines for the standardisation of the investigation of sudden 

unexpected paediatric deaths (including a complete autopsy conducted by a 

specialist paediatric pathologist, review of the clinical history and death scene 

investigation). 

 Identify areas of concern and/or with the potential for intervention, requiring 

additional research that will lead to improved outcome/services. 

 Assist and participate in data sharing with other relevant organisations where 

there may be an overlap of information eg the Sudden Cardiac Death in the 

Young Registry and the Perinatal Epidemiology Unit. 
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Section 3 Methods. 

 

3.1 Data Collection. 

There are three sources of data compiled by the NPMR; (1) Cause of death 

information from the CSO, (2) autopsy reports provided by Coroners and 

(3)Notifications received directly from Emergency Departments nationwide via the 

register’s ‘When a Child Dies’ project or from ISIDA’s notification Hotline. 

 

3.1.1 Cause of Death Information from the CSO. 

The Paediatric Mortality Register receives cause of death information on all deaths 

under 15yrs from 2006 onwards from the Central Statistics Office (CSO) with 

permission from the General Registrar’s Office and the Minster for Social protection.  

Files are provided in the form of confidential encrypted microdata spreadsheets on a 

quarterly basis. 

 

3.1.2 Notification of sudden unexpected deaths. 

Cases of sudden unexpected and unexplained deaths in infants and young children 

under 2years of age have been notified to the Register since 1992.  While there are 

multiple sources of notification, they are provided via one of two routes; (1) 

Emergency Department to which the child is brought and (2)a 24 hr Notification 

Hotline (held by ISIDA bereavement support personnel).  Notifications directly to the 

register come primarily from the ED via a system implemented by the Register as part 

of the ‘When a Child Dies’ Model of Care guidelines.   Other sources which include 

public health nurses, Garda, GPs, family members, contact a 24hr Notification 

Hotline or low call Helpline with the primary objective of looking for information on 

SIDS and any available support services.   

While initially, notification forms specified deaths in children under 2 years, the 

continued notification of sudden deaths in older children prompted us to amend the 

forms to request notification of deaths in “infants and young children”.  Early 

notification is essential if data is to be collected accurately and the 24 hr notification 

Hotline is in operation to facilitate ED staff in reporting cases as soon as they are 

made aware of them.  Preliminary details are provided on notification forms in ED 

departments and faxed to the register.  All case families are contacted by the register 

unless the family specify otherwise (annual average 8% decline to be contacted). 

Additional data received on deaths where family consent has been obtained, include 

details provided on the register’s notification forms, medical records and detailed 

questionnaires completed during face to face interviews with the family.  

Supplementary avenues for notification include public health nurses (PHNs), GPs, 

Garda Síochana, and family members (usually initially seeking support services).  
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3.1.3 Autopsy Reports 

Autopsy reports are provided to the register by special arrangement with the coroners’ 

society of Ireland.  Historically, autopsy reports on deaths under 2 years of age were 

retrieved from the local coroner’s office following specific requests from the register 

approximately twice a year. Any ‘missed’ cases are identified at the end of the year 

from the F102 forms provided by the CSO (information obtained with late 

notifications is limited).  In 2013 this arrangement was amended to facilitate the 

development of the NPMR.  Now requests are made for autopsy reports on all deaths 

in children under 15yrs (excluding neonatal deaths) with additional requests for data 

backdated to 2006.  Requests are made to individual coroners on a quarterly basis.  As 

there may be particular sensitivities in relation to certain cases however, the decision 

in relation to provision of such information lies with the individual coroner.  Where 

there are insufficient resources within offices for provision of reports, particularly in 

relation to requests for historical information, register staff are made available to visit 

and assist.  

 

 
Figure 3.1. Sources of notifications of sudden unexpected deaths to the register 2006-

2012. 

 

3.2 Case Definition 

All deaths in children aged from 29days to 14yrs of age, regardless of cause are 

included on the register.    Although ideally the PMR would include all deaths from 

birth to 18yrs, a cut off of 14yrs was chosen following negotiations between the SIDS 

and SCDY registries; all paediatric deaths in children <15 years of age will be 

notified and registered by the SIDS/paediatric mortality register while those cases 
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>=15 yrs are notified to the SCD registry. The rationale for choosing this age cut off 

point is as follows; 

 

1. Both nationally and internationally, reporting of statistics on paediatric health 

is done by grouping data into four categories; 1
st
 and largest group consists of 

infants under one year of age, the 2
nd

 are children aged 1-4 yrs (the rationale 

being to separate preschoolers from infants and school going children), the 3
rd

 

group are children aged from 5-14 years and the final group are those aged 15-

17yrs.  Children aged 15-17yrs are distinguished from others because they 

have different patterns of mortality than younger children. 

2. The number of cases of sudden cardiac death in children between the ages of 

1-15yr is low and represents a very small proportion of all SCD cases. 

3. Cases presenting to an ED that are less than 17yrs will be automatically 

referred to a paediatric hospital where it is more likely the case will be referred 

to a paediatric register. 

 

3.3 The ‘When a Child Dies’ Model of Care Guidelines for Professionals. 

Cases of sudden unexpected and unexplained deaths in infancy and childhood are 

notified to the register most frequently via the hospital Emergency Department to 

which the child is brought and is usually within 24hrs of the death occurring.  

Notification to the Register directly by the ED involves completion of a brief (one 

page) notification form (copy attached) containing the families’ contact details and 

some preliminary details relating to the case.  This form is then forwarded to the 

Register by fax or post. When completing the notification form the staff member 

enquires whether the family wish any further contact from the Register and the 

relevant Yes/No box is ticked. The Register request that the form is forwarded as soon 

as possible.  This system of notification was implemented by the Register as part of 

the ‘When a Child Dies’ project.  This project involved production of a Model of Care 

for Professionals and consists of a set of guidelines for various healthcare 

professionals when a family present to the hospital with their deceased child.  The 

guidelines were compiled following consultation with ISIDA, Medical Social 

Workers, the Coroners’ Society of Ireland, Consultants in Emergency Medicine, 

Paediatrics and Pathology as well as senior nursing staff and the Deputy Chief 

Medical Officer of the Dept. of Health, all of whom provided their expert opinion on 

the project and its contents.  First produced in 1995 and revised in 2002, it was 

reviewed and updated again in 2010 with the support of the then Minister for Health.  

(Historically, letters of support were circulated to the CEO of each health board by 

the Department of Health urging cooperation of relevant health professionals in 

assisting with notifications).   

All hospitals are visited by Register staff and a copy of the guidelines provided.  In 

addition to providing information and guidance on dealing with the family and their 

needs in the immediate term e.g. post-mortem procedures, the role of the coroner and 

Garda etc., within the accompanying documentation is a set of notification forms and 
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instructions and information relating to the Register and its’ research.  Hospital staff 

are briefed by Register personnel on the notification procedure during the visit. 

 

3.4 24Hr Notification Hotline 

This system allows any individual to contact ISIDA with regard to either notification 

of cases or request for support services. Although originally held by Register 

personnel, this hotline was transferred to ISIDA bereavement support personnel as 

ISIDA decided that the first point of contact with the bereaved families should be with 

the bereavement support service. Families that have contact with the bereavement 

support services of ISIDA through this system are at a later stage informed about the 

Register and its’ research work.  They are also asked whether they are interested in 

completing the Register’s research questionnaire.  If they are agreeable then ISIDA 

will let the Register staff know and pass on the families’ contact details.  ISIDA do 

not have a time frame within which the research work is discussed. 

 

3.5 Consent 

Once the notification form is received by the Register, then a unique identifier is 

assigned to the case and a file is created.  If the ‘Yes’ box is ticked in response to the 

query regarding further contact from the Register a researcher will then write to the 

family, sympathising with them and explaining the register’s research work and that 

we would like to ask them to participate in our research. This letter will be followed 

up with the family by phone.  They explain about the research, the questionnaire and 

what will be involved in participation.  It also provides an opportunity for the family 

to ask any questions they might have.  If they are agreeable at this point, then an 

appointment is made for the researcher to call out to meet the parent/guardian(s) 

concerned at a time and place of their choosing. The data is collected in a face to face 

interview and is paper based. It is during this visit that parents sign the consent form 

to allow use of the information in the completed questionnaire as well as access to 

records (medical, personal and family) pertaining to the baby, inclusive of the 

mother’s maternity records. This document outlines details relating to what the 

information was used for, who had access to the data etc.  A copy of the signed 

consent form is required and presented when examining medical records from 

maternity hospitals and general practitioners.   

 

3.6 Notification of relevant professionals 

When notification of a case is received in the register we will notify the following 

relevant health professionals so that child health records can be updated accordingly 

to avoid an appointment or reminder letter being sent that may upset the family: 

 Senior area medical officer (SAMO) 

 Senior Public Health nurse (SPHN) 

 Medical records department of the Maternity hospital in which the child was born 

 General Practitioner 
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3.7 Ascertainment of cases 

Final ascertainment of cases is by review of PM reports and death certification forms.   

All notifications are crosschecked with cause of death information provided by the 

CSO. Examination of annual figures categorising all registered deaths in infancy and 

childhood allows us to (1) establish whether all cases have been captured by the 

register’s notification system and (2) identify any cases that have been missed (3) 

confirm certified cause of death. 

 

3.8 Database Management 

 Following decryption of the microdata within the register, the data was categorized as 

follows; 

(1) Age specific child mortality rates by year 

(2) Major categories of death by age and gender. 

Information relating to cause of death and subsequent assignment of ICD-10 coding 

and category was extracted from the dataset and reviewed by specialist paediatric 

pathologists from the children’s university hospital.  Where discrepancies appeared 

the code and category assigned by the paediatric pathologist was used. 

 

3.9 Storage and Use of the Data 

We are registered with the Data protection commissioner and additional policies have 

been established and implemented to ensure that confidentiality of all information, 

including that provided by the CSO is protected at all times.  Once notified a file is 

created for each case with a unique identifier assigned and all paper based information 

relating to this case is stored within this file which is kept in a locked filing cabinet.  

Any identifying details including names, addresses and contact numbers are excluded 

from the database and the unique identifier is the only linkage to the original paper 

based file.  The data is coded prior to being entered.   

Following analysis only aggregate data is printed and/or published in reports/journal 

articles with due care and attention taken to avoid disclosure.  Policies have been 

formulated and put in place within the register for the purpose of data management 

and protection.  Access to the filing cabinets and the password protected database is 

restricted to register personnel. 

 

3.10 Statistical analysis  

Statistical analysis was conducted in STATA 11.  All data was presented in the format 

of pie and bar charts using simple frequencies and proportions.  

Incidence rates for infants <1yr of age were quoted as the number of deaths per 1,000 

livebirths in a particular year while rates for children >1yr were quoted as the number 

of deaths per 10,000 population in that age group for that particular year.  

Data was subdivided into three groups in line with grouping strategies described 

previously; infants up to one year, preschool children aged 1-4 and children aged 5-

14yrs.  Deaths in children greater that fourteen years of age are not included in the 
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Paediatric Mortality Register and instead are registered with the Sudden Cardiac 

Death in the Young Registry (SCDYR).  

Differences between cases and corresponding controls were examined by chi square 

analysis or Fisher’s exact test where cell frequency was low. 

Preliminary examination of associated risk factors for sudden unexplained death in 

older children was conducted by assessment of unadjusted odds ratios using 

conditional logistic regression analysis. 

Interpretation of data based on small numbers should be treated with caution.  The 

potential influence of random variation must be also considered which is why some 

data may require monitoring over time before being accepted as accurate. Trends in 

mortality rates over time were examined using three year moving averages in order to 

smooth the data and provide a clearer picture of mortality patterns with minimal loss 

of information. In order to establish how fast or slow changes in mortality rates were 

occurring, the average annual percent change in death rates was calculated for each 

age category using the formula;  

 

   

where n is the total number of years, Year 1 is the first year and Year n is the final year. 

Numerical representation of mortality rates are presented in table 1 using five year 

averages and associated 95% confidence intervals.  Linear relationships between 

mortality rates and time were investigated using ordinary least squares regression.  All 

crude death figures are based on year of occurrence as estimated by the CSO. 

Proportionate mortality due to external causes was calculated to determine the 

proportion of deaths in each age category were due to injuries while injury specific 

mortality rates were calculated to determine the risk of death due to injury within each 

age group. 

Changes in mortality rates over time were estimated using the Chi squared test for 

trend and presented as annual percentage change per age group.   

 

 

3.11 Comparison with international data 

Corresponding international figures on infant and child mortality were retrieved from 

the World Health Organization Mortality database (World Development Indicators 

Online Database, 2010. (http://go.worldbank.org/IW6ZUUHUZO) and Eurostat 

(http://epp/eurostat.ec.europa.eu), including the European Health for all database 

(HFA-DB).  International data on paediatric mortality due to external causes was 

retrieved from the European Child Safety Alliance website, 

www.childsafetyeurope.org.  

 

n

Rate year i

Rate year i-1

i=2

x 100-1

n-1

http://go.worldbank.org/IW6ZUUHUZO
http://epp/eurostat.ec.europa.eu
http://www.childsafetyeurope.org/
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3.12 Limitations of the register 

Direct early notification of all sudden, unexpected deaths to the register is required   

in order to ensure complete ascertainment of suspected SIDS deaths.  However, in a 

number of cases, data collection was incomplete.  Infant mortality data, issued on a 

quarterly basis by the CSO, refers to deaths registered during that period.  Due to 

delays in registration, the figures in some cases relate to deaths that occurred in the 

previous year.   This means that SIDS figure from the CSO may differ from those of 

the register since the register’s figures are based on year of occurrence.  Limitations 

of using CSO death registration has been outlined previously on page 5.  The 

microdata files were reviewed and date of death compared with death of registration.  

In addition, a list of all causes of death were extracted and made anonymous by 

removal of all information other than cause of death prior to being reviewed by a 

paediatric pathologist.  The ICD-10 coding assigned by the pathologist was then 

compared with that assigned by the CSO. 

 

Biases: 

a. Selection bias:  Parent(s) participation in the epidemiological survey is 

voluntary.  Self-selection may therefore bias results. However, analysis of 

socio-demographic data on responders and non-responders did not indicate 

any major differences.   

b. Recall bias:  Data collected from personal interview with parent(s) is 

subject to recall bias, i.e. however reliable their memory of the event is. 

c. Interviewer bias:  The questionnaire was pre-tested. Interviewers were 

specifically trained to implement the questionnaire and their pilot 

interviews were assessed. Each interviewer was issued with a guide to 

ensure uniformity of application.  Comparing responses with record charts 

checked validity of recorded responses.  

 

3.13 Collaboration with other registers 

The Paediatric Mortality Register has agreed to provide relevant data to the recently 

established Sudden Cardiac Death in the Young Registry (SCDYR) whose aim is to 

monitor the incidence and causes of sudden death in persons aged less than 35 years. 

This collaborative approach ensures that there is no duplication of data and avoids 

confusion regarding notification of cases.  The Perinatal Epidemiology Unit collects 

data on children in the neonatal age group and for this reason deaths in this age group 

are excluded from the remit of the NPMR.   
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Section 4 Infant Mortality Rates 

 

4.1 Infant Mortality Rates in Ireland 

Infant mortality rates (IMR) are an important indicator of the health of a nation due to 

their association with factors such as maternal health, quality and access to medical 

care, socioeconomic conditions and public health practices.  Examination of infant 

mortality rates in Ireland over time has demonstrated a gradual and consistent 

downward trend which reached a record low rate of 3.1 per 1000 livebirths in 2007 

which was observed again in 2015.  The IMR in Ireland is currently one of the lowest 

worldwide, the most recently available estimate being 3.1/1000 livebirths for 2015. 

This rate is 35% lower than the rate observed ten years previously.  A similar pattern 

of decline is observed in both neonatal and postneonatal mortality rates, with rates in 

the neonatal age group being consistently higher than that of the postneonatal age 

group.  The greatest reduction has occurred in the postneonatal death rate, due largely 

to the decline in the incidence of SIDS.  The record low rate in 2012 (0.78 per1000 

livebirths) was not repeated in 2013 (increased to 0.9). 

 

 
Figure 4.1. Annual trend in infant mortality rates in Ireland 1980-2015. 

Corresponding figures presented in table 4.1. 

 

 

4.2 Breakdown of infant mortality figures 1992-2015 

 The live-birth figures since 1992- 2015, outlined in table 4.1 demonstrate a 

gradual upward trend, increasing consistently every year since 1995 before 

starting to decline again in recent years.  During 2015, 205 infant deaths (aged 

between birth and one year) were registered, 151 of which occurred at ages under 
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28 days. This gives an infant mortality rate of 3.1 per 1,000 live births, a neonatal 

mortality rate of 2.3 per 1,000 live births and a post-neonatal mortality rate of 0.8 

per 1,000 live births (n = 54).  The overall infant mortality rate of 3.1 is the lowest 

recorded since 2007 and to date (see table 4.1) This reflects a drop of 22.5% from 

the rate recorded ten years previously; 2015 rate of 4.0.   

 
Table 4.1. Infant Mortality Rates in Ireland, 1981 - 2015. 

 
 

The major categories of neonatal and post-neonatal deaths for 2007-2015 are outlined 

in figures 4.2 & 4.3.  The difference in proportions between the neonatal and 

postneonatal figures is due to the large number of babies with congenital anomalies 

and perinatal problems who die during the first four weeks of life. After the neonatal 

period, SIDS accounts for a much greater proportion of deaths and prior to 2005 was 

the single leading cause of death in this age group.  As the number of SIDS deaths 

declines, the proportion of postneonatal deaths attributed to SIDS has also reduced 

and congenital anomalies now are the leading cause of death in this age group.  An 

outline of the specific causes of all infant deaths which were registered by the CSO 

during 2007-2015 is given in Table 4.2 (grouped according to the appropriate ICD 

coding).  Note that the proportion of neonatal deaths registered in 2015 due to SIDS 

was greater than usual.  Accurate figures for the number of SIDS cases that actually 

occurred in 2015 will be published by the NPMR in subsequent reports following 

confirmation of cause of death by autopsy reports. 

Year Live Births                                     Total Deaths <1yr IMR Neonatal Postneonatal 

N PN Total Mortality Rate Mortality Rate

1981 - 1990 615792 341 228 569 9.0 5.5 3.7

1991 52718 264 137 401 7.6 5.0 2.6

1992 51584 220 123 343 6.5 4.3 2.2

1993 49456 199 96 295 6.1 4.0 2.1

1994 47929 190 94 284 5.7 4.0 1.7

1995 48530 225 82 307 6.4 4.6 1.6

1996 50390 198 80 278 6.0 3.9 1.9

1997 52311 196 128 324 6.1 3.7 2.6

1998 53551 229 101 330 5.9 4.3 1.6

1999 53354 209 88 297 5.9 4.0 1.8

2000 54239 219 108 327 6.2 4.0 1.9

2001 57854 230 101 331 5.7 4.1 1.7

2002 60503 216 89 305 5.2 3.6 1.6

2003 61529 233 93 326 5.1 3.8 1.3

2004 61972 209 78 287 4.9 3.5 1.4

2005 61372 167 69 236 4.0 2.9 1.1

2006 65425 179 76 255 3.7 2.6 1.1

2007 71389 156 74 230 3.1 2.1 1.0

2008 75173 200 84 284 3.9 2.7 1.2

2009 75554 168 79 247 3.2 2.3 1.0

2010 75174 195 76 271 3.6 2.6 1.0

2011 74033 188 74 262 3.5 2.5 1.0

2012 71674 185 56 237 3.3 2.6 0.8

2013 68954 181 64 245 3.6 2.6 0.9

2014 67462 184 65 249 3.7 2.7 1.0

2015 65909 151 54 205 3.1 2.3 0.8

IMR for 1981 - 1990 = decennial average

Above table corrected for late notifications in subsequent years and for the years 1994-2000 after review of PM reports by pathologists.
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Figure 4.2. Annual trend in the main categories of neonatal deaths in Ireland 

2007-2013. (CSO data based on year of registration). 

 

 

 

 

 
Figure 4.3.  Annual trend in main categories of post-neonatal deaths in Ireland 

2007-2013. (CSO data based on year of registration). 
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Table 4.2.  Classification of infant deaths (<52wks), by cause of deaths 2007-2015. 

 

Cause of Death Category ICD-10 code Neonatal Postneonatal Total Neonatal Postneonatal Total

2007 2011
Infectious and Parasitic Diseases A00-B99 2 3 5 3 2 5

Neoplasms C00 - D48 1 1 2 2 2 4

Diseases of the blood and forming organs and certain  0 0 0

disorders involving the immune system D50-D89 0 0 0 2 0 2

Endocrine, nutritional and metabolic diseases E00-E90 1 3 4 1 1 2

Diseases of the nervous system G00-G99 4 5 9 3 6 9

Diseases of the circulatory system I00 - I99 2 4 6 2 4 6

Diseases of the respiratory system J00 - J99 1 1 2 0 1 1

Diseases of the Digestive system K00 - K93 2 0 2 0 0 0

Diseases of the musculoskeletal system, connective tissue M00 - M99 0 1 1 0 0 0

Diseases of the Genoturinary system N00 - N99 0 0 0 1 0 1

Pregnancy, childbirth and the puerperium O00 - O99 1 0 1 0 0 0

Certain conditions originating in the perinatal period P00 - P96 59 7 66 102 12 114

Congenital malformations, chromosomal abnormalities Q00 - Q99 75 27 102 91 28 119

Sudden Infant Death Syndrome R95 5 21 26 3 15 18

Undetermined cause of death R99 0 1 1 1 1 2

External causes S00 - Y98 1 3 4 0 1 1

Open/narrative verdict 0 1 1 0 1 1

Total 154 78 232 211 74 285

2008 2012

Infectious and Parasitic Diseases A00-B99 1 1 2 2 4 6

Neoplasms C00 - D48 1 2 3 0 0 0

Diseases of the blood and forming organs and certain  0 0 0

disorders involving the immune system D50-D89 1 0 1 0 0 0

Endocrine, nutritional and metabolic diseases E00-E90 0 1 1 2 3 5

Diseases of the nervous system G00-G99 0 4 4 1 3 4

Diseases of the circulatory system I00 - I99 4 1 5 1 0 1

Diseases of the respiratory system J00 - J99 1 0 1 0 1 1

Diseases of the Digestive system K00 - K93 0 0 0 1 0 1

Diseases of the musculoskeletal system,connective tissue M00 - M99 0 0 0 0 0 0

Diseases of the Genoturinary system N00 - N99 0 0 0 0 0 0

Pregnancy, childbirth and the puerperium O00 - O99 0 0 0 0 0 0

Certain conditions originating in the perinatal period P00 - P96 107 19 126 121 8 129

Congenital malformations, chromosomal abnormalities Q00 - Q99 93 39 132 90 16 106

Sudden Infant Death Syndrome R95 3 19 22 2 22 24

Undetermined cause of death R99 0 2 2 0 0 0

External causes S00 - Y98 2 2 4 0 2 2

Open/narrative verdict 1 2 3 0 0 0

Total 213 92 305 220 59 279

2009 2013
Infectious and Parasitic Diseases A00-B99 1 2 3 0 2 2

Neoplasms C00 - D48 1 2 3 1 2 3

Diseases of the blood and forming organs and certain  1 0 1 0 0 0

disorders involving the immune system D50-D89 0 0 0

Endocrine, nutritional and metabolic diseases E00-E90 1 2 3 0 1 1

Diseases of the nervous system G00-G99 1 7 8 2 2 4

Diseases of the circulatory system I00 - I99 1 1 2 1 0 1

Diseases of the respiratory system J00 - J99 0 0 0 1 1 2

Diseases of the Digestive system K00 - K93 0 1 1 0 0 0

Diseases of the musculoskeletal system, connective tissue M00 - M99 0 0 0 0 0 0

Diseases of the Genoturinary system N00 - N99 0 0 0 0 0 0

Pregnancy, childbirth and the puerperium O00 - O99 0 0 0 0 0 0

Certain conditions originating in the perinatal period P00 - P96 92 10 102 98 17 115

Congenital malformations, chromosomal abnormalities Q00 - Q99 86 25 111 68 26 94

Sudden Infant Death Syndrome R95 1 25 26 11 18 29

Undetermined cause of death R99 1 0 1 0 1 1

External causes S00 - Y98 1 1 2 0 1 1

Open/narrative verdict

Total 187 76 263 182 71 253

2010 2014
Infectious and Parasitic Diseases A00-B99 2 2 0 0 0

Neoplasms C00 - D48 1 1 2 1 0 1

Diseases of the blood and forming organs and certain  

disorders involving the immune system D50-D89 0 0 0 0 0

Endocrine, nutritional and metabolic diseases E00-E90 1 4 5 1 1 2

Diseases of the nervous system G00-G99 2 9 11 3 3 6

Diseases of the circulatory system I00 - I99 3 3 6 0 2 2

Diseases of the respiratory system J00 - J99 1 3 4 0 1 1

Diseases of the Digestive system K00 - K93 0 0 0

Diseases of the musculoskeletal system, connective tissue M00 - M99 1 0 1

Diseases of the Genoturinary system N00 - N99 1 1 2 0 0 0

Pregnancy, childbirth and the puerperium O00 - O99 0 0 0

Certain conditions originating in the perinatal period P00 - P96 119 19 138 112 14 126

Congenital malformations, chromosomal abnormalities Q00 - Q99 85 33 118 84 28 112

Sudden Infant Death Syndrome R95 5 19 24 7 15 22

Undetermined cause of death R99 0 0 0

External causes S00 - Y98 2 2 1 1 2

Open/narrative verdict 0 0 0

Total 218 96 314 210 65 275
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Data source: CSO vital statistics.  Figures provided based on year of registration as recorded by the CSO. 

 

 

4.3 Comparison of international infant mortality rates 

The infant mortality rate in Ireland is one of the lowest worldwide along with the 

Nordic countries and Japan and is below the current EU average of 3.7 per 1000 

livebirths (figures 4.4, 4.5).  Infant mortality in the EU-27 has fallen from 36 deaths 

per 1000 in 1960 to 3.7 per 1000 in 2014 with most EU member states reporting rates 

that were among the lowest in the world (table 4.3).  The greatest reductions were 

observed in Ireland, Hungary and Poland, those member states with the highest IMRs 

during the 1990’s compared with the EU average
24

.  The country with the lowest 

infant mortality rate in 2014 was Cyprus with a rate of 1.4 deaths per 1000 livebirths. 

However, despite this progression, some Member States still have relatively high 

infant mortality rates in 2014, for example Romania (8.4 deaths per 1 000 live births) 

and Bulgaria (7.6). (figure 4.4) In 2014, the lowest infant mortality rates in the EU-28 

were in Cyprus (1.6 deaths per 1 000 live births), Slovenia and Finland (1.8) and 

Sweden (2.2). (http://ec.europa.eu/eurostat/statistics). 

 

 

Cause of Death Category ICD-10 code Neonatal Postneonatal Total

2015
Infectious and Parasitic Diseases A00-B99 1 2 3

Neoplasms C00 - D48 0 1 1

Diseases of the blood and forming organs and certain  

disorders involving the immune system D50-D89 0 0 0

Endocrine, nutritional and metabolic diseases E00-E90 3 2 5

Diseases of the nervous system G00-G99 0 0 0

Diseases of the circulatory system I00 - I99 1 1 2

Diseases of the respiratory system J00 - J99 0 0 0

Diseases of the Digestive system K00 - K93 0 0 0

Diseases of the musculoskeletal system, connective tissue M00 - M99 0 0 0

Diseases of the Genoturinary system N00 - N99 0 0 0

Pregnancy, childbirth and the puerperium O00 - O99 0 0 0

Certain conditions originating in the perinatal period P00 - P96 94 13 107

Congenital malformations, chromosomal abnormalities Q00 - Q99 68 19 87

Sudden Infant Death Syndrome R95 4 13 17

Undetermined cause of death R99 0 0 0

External causes S00 - Y98 0 2 2

Open/narrative verdict

Total 171 53 224

http://ec.europa.eu/eurostat/statistics
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Figure 4.4. Infant mortality rates of European countries, 2014. 

Source: Eurostat.(extracted 28082016) (http://europa.eu/eurostat).  

Note: data for Ireland varies from the corrected figure provided by the NPMR based on 

accuracy of birth and death figures by year of occurrence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.5.  Annual trend in infant mortality among EU countries. 
Source: WHO/Europe, European HFA Database, September 2015 
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4.4 Influence of SIDS rates on overall infant mortality rates 

The reduction in the number of SIDS deaths has contributed to the low infant 

mortality rates in all countries.  A study comparing international SIDS rates in 13 

countries found that in most cases there has been a striking decrease in the SIDS 

rate from 1990 to the most recent year available (2005, but for Canada for which 

2004 data is the most recent).  These decreases range from 40% in Argentina to 

83% in Ireland (table 4.4).   The countries with the lowest infant mortality and 

SIDS rates are the Nordic countries, Netherlands and Japan.  It should be noted 

however that these countries with the lowest SIDS rates have post-neonatal 

mortality rates that are equivalent to or higher than that of Ireland (table 4.4, 

figure 4.5).  While the Netherlands report one of the lowest SIDS rates among 

OECD countries, they have a comparatively high overall infant mortality rate 

(figure 4.5).  This suggests that variations in diagnosis and registration practices 

rather that fewer deaths are what accounts for such low SIDS rates in these 

countries.  Factors which should always be considered when interpreting changes 

in mortality rates are the potential that such changes could reflect changes in 

either definition or classification.  Death rates from SIDS are variable among 

developed countries and comparisons between countries should be carefully 

interpreted as the variance in rates from country to country may be due partly to 

differences in the reporting and coding of sudden unexpected infant death and 

may also be related to the fact that pathologists are working to different standards, 

definitions and protocols.  Such diversity makes meaningful comparisons of 

international statistics difficult.  We have demonstrated previously how the SIDS 

rate in Ireland varies significantly when the defining criteria are altered
 25

. 

 

Table 4.3. Trends in worldwide infant mortality rates 1960-2012. 

 

Country 1960 1980 2000 2008 2010 2012

Ireland 29.3 11.1 6.2 3.9 3.6 3.0

EU-27 36.0 15.8 5.9 4.5 4.1 3.9*

Argentina 59.7 32.2 15.0 13.4 13 13.0

Australia 19.6 9.9 5.4 4.5 4 4.0

Brazil 109.4 63.3 27.3 23.5 15 13.0

Canada 26.3 8.9 5.1 4.8 5 5.0

China 120.7 39.9 25.6 22.9 14 12.0

India 140.7 97.6 61.8 54.6 49 44.0

Indonesia 165.8 88.8 34.2 26.6 26 26.0

Japan 25.8 6.6 3.0 3.2 2.3 2.0

Rep. Of Korea 93.2 27.2 5.1 4.4 4 3.0

Mexico 88.0 47.0 20.5 16.7 14.1 14.0

Russia 39.7 25.9 17.3 11.9 10 9.0

Saudi Arabia 160.0 56.4 22.4 18.8 9 7.0

South Africa 86.5 60.7 59.1 49.1 36 33.0

Turkey 176.0 93.0 31.4 27.5 10.1 12.0

United States of America 25.2 10.3 6.4 5.9 6.1 6.0

World 116.0 73.7 51.7 47.3 49.4 35.0

* 2011 figure

Infant Mortality (per 1,000 livebirths)
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Table  4.4. International Comparison of SIDS and Postneonatal Mortality Rates 

(PNM); Deaths per 1,000 Live Births, 1990–2005. 

 

 
SIDS rate = number of deaths per 1,000 live births. 

* Post-neonatal mortality is deaths between age 1 month and age 1 year, as distinguished from infant 

mortality, which includes deaths from birth through age. 

** 2005 SIDS rate for Canada not yet available. 

Adapted from Hauck RF, Tanabe KO. 2008. International trends in sudden infant death syndrome: 

Stabilization of rates requires further action. Pediatrics 122(3): 660-666 

 

 

  

Country Risk SIDS PNM* SIDS PNM SIDS PNM % change % change

Reduction Rate Rate Rate Rate Rate Rate in SIDS in PNM

Campaign 1990 1990 2005 2005 2009 2009 Rate Rate

Began 1990-20051990-2005

Netherlands 1987 0.56 2.3 0.10 1.2 -82 -48

Japan 1998 0.3 2.0 0.16 1.4 0.14 1.4 -47 -30

Sweden 1992 1.0 2.4 0.23 0.96 -77 -60

Canada 1993 0.81 2.2 NA** 1.32 -70 -40

England/Wales 1991 1.7 3.3 0.30 1.6 -82 -52

Norway 1990 1.7 3.1 0.30 1.0 -82 -68

Australia 1991 0.75 3.2 0.32 1.32 -82 -58

Ireland 1992 2.2 3.7 0.38 1.1 0.23 1.0 -83 -70

Scotland 1991 2.0 3.3 0.39 1.7 -81 -48

Germany 1991 1.42 3.3 0.43 1.4 -70 -58

Argentina 2003 0.81 9.4 0.49 4.49 -40 -52

United States of America 1994 1.3 3.4 0.54 2.3 -58 -31

New Zealand 1991 2.9 4.2 0.80 1.9 -72 -55
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Section 5 Child Mortality Rates 

 

5.1 Child mortality data in Ireland. 

There is currently very little accurate data available on mortality in children after the 

age of one year.  Accurate, comparable data on infant child and paediatric mortality 

rates are difficult to source  due to ; 

 Limited availability of updated statistics from individual countries. 

 Variations in definitions used for child mortality eg. in some reports, mortality 

rates for the population under 5 yrs of age (U5MR) is defined as number of 

deaths per 100,000 population under 5yrs whereas others may specify the 

U5MR as the number of deaths per 1000 livebirths or as the probability of 

death before the age of five years. 

 Variations in registration practices relating to early foetal death between 

countries ie whether they are included as livebirths or not eg. in several 

countries such as the US, Canada and the Nordic countries, very premature 

infants are registered as livebirths, wheras in other countries, including Ireland 

the term ‘livebirth’ excludes foetal deaths that occur prior to 22 (Netherlands 

and Poland) or 24 weeks gestation or are of foetal weight <500grammes.  

Prior to 1995 the definition of perinatal deaths in Ireland referred to foetal 

deaths which occurred within one week of birth along with foetal deaths of 

minimum gestation period of 28 weeks or minimum foetal weight of 1000 

grammes. 

 

5.2 Annual Trends in Paediatric Mortality Rates in Ireland. 

The annual trend in Ireland’s paediatric death rates were examined,  subdivided into 

the four major age categories (figure 5.1)  Age specific mortality rates over the 20 

year period from 1994 to 2013 are illustrated in figure 5.2 using three year moving 

averages to smooth the data.  Crude death figures and rates are presented in table 5.1 

using five year averages and associated 95% confidence intervals.   

The total number of child deaths registered in Ireland during the period from 2006-

2013 was 3131. Child mortality rates follow a U shaped distribution; the largest 

number of deaths occurs in children under the age of five years, due to the large 

number of deaths that occur during infancy.  Levels then drop substantially and 

increase again after the age of 10-14yrs. From the age of 15yrs onwards levels 

increase again to approx. 0.25-0.30 per 1,000 population.  During the twenty year 

period examined, mortality rates dropped significantly in all age groups.  The greatest 

reduction overall was observed in the infant mortality rate; from 5.8 per 1000 live 

births in 1994 to 3.2 per 1000 in 2013- a drop of 45%. Similar large declines were 

found in other age groups, ranging from 43.7% in the 10-14yrs group to 34.2% in 15-

19yrs group.  The fastest decline occurred in adolescents (15-19yr age group) with an 

average annual change of -4.3% and the slowest in the 5-9yr age group at -1% per 

annum (table 5.1).  This decline in mortality rates in all age categories was 
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statistically significant with a significant linear trend apparent between mortality rates 

and time 

 
Figure 5.1. Age distribution of paediatric deaths (<15yrs) in Ireland 2006-2015. 

 

 

 
Figure 5.2. Annual trend in Ireland’s paediatric mortality rate, by age group, 

expressed as three year moving averages. 

Data are presented as three year moving averages for years 1994-2013.  Rates for age categories 

greater than one year are calculated as number of deaths per 1,000 corresponding population for 

<28 days 28-364 days 1-4yrs 5-9yrs 10-14yrs

2006 188 50 28 27 43

2007 156 78 60 27 46

2008 218 92 49 31 48

2009 188 76 72 23 36

2010 218 96 50 34 32

2011 212 74 43 31 25

2012 220 59 48 32 33

2013 185 68 55 34 30

2014 209 62 41 40 26

2015 172 54 41 27 31
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each  age group while infant mortality rates are represented as deaths per 1000 live births using the 

secondary y axis. Infant mortality rates (<1yr) are presented as deaths per 1000 livebirths and included 

using the secondary right hand axis for the purpose of comparing with other age categories. 

Table 5.1: Age specific trends in paediatric mortality rated in Ireland, 2006-2013. 

 
 

 

5.3 Paediatric Mortality in Ireland 2006-2015: Age and gender distribution. 

Examination of the number and age distribution of the register’s data on all paediatric 

deaths registered during 2007-2015 revealed a pattern which is in keeping with that 

described above (figure 5.2). The largest number of deaths by far occurred during the 

neonatal period; 51% of deaths in total (n=1778/3485), after which the number of 

deaths reduced gradually before starting to increase again from the age of 10yrs 

onwards.  This pattern was apparent for every year examined.  The total dataset for 

the years 2007 – 2015 consisted of 1968 males and 1514 females which corresponds 

to a ratio of 1.3:1 (57% vs. 43%).  The overall gender distribution by age is shown in 

figure 5.3.  In each age category, there are a greater number of deaths among boys 

than girls, with the widest gap observed in the 10-14yr old age group.  

 

Age Group Period Total deaths Population Average Rate and 95% CI Annual % change Total % change **P value

(n) (100,000) (per 1000 popn)

<1yr 1994-1998 1523 249.0 6.12 (4.11 - 8.13) -3.1% -45.0% <0.001

1999-2003 1572 276.9 5.68 (5.39 - 5.95)

2004-2008 1292 322.4 4.01 (3.78 - 4.22)

2009-2013 1258 366.7 3.43 (3.24 - 3.62)

1-4yrs 1994-1998 304 1020.8 0.30 (0.26 - 0.33) -2.7% 38.5% <0.001

1999-2003 295 1084.0 0.27 0.24 - 0.30)

2004-2008 220 1201.7 0.18 (0.15 - 0.21)

2009-2013 237 1401.9 0.17 (0.14 - 0.19)

5-9yrs 1994-1998 182 1415.3 0.13 (0.10 - 0.14) -1.0% 35.7% <0.001

1999-2003 179 1333.8 0.13 (0.101- 0.15)

2004-2008 143 1447.4 0.10 (0.08 - 0.11)

2009-2013 136 1602.8 0.08 (0.07 - 0.09)

10-14yrs 1994-1998 305 1632.5 0.19 (0.16 - 0.21) -3.1% 43.7% <0.01

1999-2003 239 1453.3 0.16 (0.14 - 0.18)

2004-2008 196 1388.3 0.14 (0.12 - 0.16)

2009-2013 134 1501.9 0.09 (0.07 - 0.10)

15-19yrs 1994-1998 875 1693.1 0.52 (0.48 - 0.55) -4.3% 34.2% <0.01

1999-2003 853 1606.2 0.53 (0.49 - 0.57)

2004-2008 724 1469.1 0.49 (0.45 - 0.52)

2009-2013 477 1414.9 0.34 (0.30 - 0.36)

*Annual percent change caluculated on basis of three year moving average mortality rates.

**linear regression analysis of annual mortality rate.
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Figure 5.3. Age and gender distribution of all paediatric deaths in Ireland 2007-

2015. 

 

5.4 Comparison of International child mortality rates. 

Child mortality rates have fallen in all countries since 1990, with the rate of decline 

generally faster in high and middle-income countries than in low-income countries.  

The United Nations Millennium Declaration in 2000 established a goal of a two thirds 

reduction (67%) in U5MR between 1990 and 2015 (millennium development goal 

4)
26

.  Overall, the global child mortality rate has declined by 47% between 1990 and 

2012.  Although progress in reaching MDG4 globally is insufficient, Ireland and the 

rest of central and eastern Europe are on track with an average annual reduction rate 

of 4.3% in Ireland
27

.  Data from the 2013 World Health Statistics indicate that the 

U5MR in Ireland, defined as the probability of death before age 5 yrs per 1000 

livebirths was slightly lower than the EU average although still slightly greater than 

the Nordic countries and Japan
28

 (fig 5.1).  

Overall, for the world as a whole, under-5 mortality rates are the same for boys and 

girls although the rate varies by income group and region.  In Ireland the rate was 

greater for boys than girls in 1990; 10 vs 8 per 1000 livebirths while in 2012 the rate 

was reduced to 4 for both genders.
27,28

  

 

In previous reports of comparisons of mortality data from OECD countries, Ireland 

ranked higher than many OECD countries with an above average rate in all age 

groups (see previous NPMR report).  This study was published in 2008 with data 

referencing average figures for three most recent years available.
29

 Data from the 
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placed mid-table in a ranking of 27 EU countries with an U5MR of 3.8 per 10,000, 

down from 5.1 per 10,000 in 2002.
30, 31

 

 

 
Figure 5.4.  International trends in under five mortality rates (U5MR). 

Source: data obtained from the World Health Statistics 2010 and HFA-DB. 

Figures 5.5- 5.7 illustrate the ranking of child mortality rates for Ireland and other 

European countries for 2010 while figures 5.8-5.10 demonstrate trends in child 

mortality rates for Ireland over time in comparison with the EU average.  Rates are 

expressed as the number of deaths per 100,000 population of the particular age group 

illustrated.  The data show a rate of 16.8 per 100,000 for the 1-4yr age group in 

Ireland in 2010 which is well below the EU average of 20 per 100,000 (fig 5.5).  The 

lower rate in older children is observed again in figure 5.6 (5-14yrs age group) 

although the rate of 9.2 for Ireland in this age group, is closer to the EU average of 

10.97.  The overall standardised death rate for all children 0-14yrs in Ireland for 2010, 

at 38.37 was below the EU average rate of 42 per 100,000.  These figures demonstrate 

a welcome reduction from the previous figures reported in 2008. 

The annual trends shown in figures 5.8-5.10 demonstrate a gradual decline in 

mortality rates in both the 1-4 and 5-14yr age groups, for both Ireland and the EU 

with rates for Ireland being lower than or close to the EU average figures.  However, 

examination of rates for overall mortality in all children under 19yrs, excluding 

infancy show that the gradual reduction in rates observed for the EU was not 

replicated in Ireland; the observed decline did not continue past the mid nineties and 

rates were often greater than EU average figures.  This is possibly explained by an 

increase in mortality in children aged 15-19yrs and may be a reflection of high suicide 

rates in this age group in Ireland. 
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Figure 5.5. Deaths per 100,000 population children aged 1-4yrs, 2010. 

Data obtained from the WHO European Health for All Mortality Database.  

http://data.euro.who.int/hfamdb/ accessed 07/11/2013. 

 

 
Figure 5.6.  Deaths per 100,000 population children aged 5-14yrs, 2010. 

Data obtained from the WHO European Health for All Mortality Database.  

http://data.euro.who.int/hfamdb/ accessed 07/11/2013. 
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Figure 5.7.  Standardised death rate per 100,000 population aged 0-14yrs, 2010. 

Data obtained from the WHO European Health for All Mortality Database.  

http://data.euro.who.int/hfamdb/ accessed 07/11/2013. 

 

 
 

Figure 5.8.  Annual trend in child mortality rates; 1-4yrs age group. 

Data obtained from the WHO European Health for All Mortality Database.  

http://data.euro.who.int/hfamdb/ accessed 07/11/2013. 
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Figure 5.9.  Annual trend in child mortality rates; 5-14yrs age group. 

Data obtained from the WHO European Health for All Mortality Database.  

http://data.euro.who.int/hfamdb/ 
accessed 07/11/2013. 

 

 

 
Figure 5.10.  Annual trend in child mortality rates; 1-19yrs age group. 

Data obtained from the WHO European Health for All Mortality Database.  

http://data.euro.who.int/hfamdb/ 
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Section 6 Major Causes of Paediatric Deaths in Ireland, 2006-2015. 

 

6.1 Causes of death in children from birth to 14yrs. 

The leading causes of death in children from birth to age 14yrs are outlined in figures 

6.1-6.4.  A more detailed breakdown of all cause of death categories, subdivided by 

age and year is provided in table 6.1.   

As outlined previously, the two major causes of death in the neonatal age group are 

conditions originating in the perinatal period and congenital malformations and/or 

chromosomal abnormalities.  In the post-neonatal age group the leading contributing 

causes are SIDS and congenital malformations/chromosomal abnormalities (6.1).  

Together these two categories accounted for 61% of all post-nenonatal deaths 

registered during the years 2006-2013.  In 2007, for the first time ever, (as the number 

of SIDS deaths reached an all-time low), congenital malformations has been the 

leading cause of death in this age group.   

After the age of one year the leading cause of childhood deaths is accident and injury.  

External causes accounted for 23% of all deaths in the 1-4yrs category, 22% of those 

aged 5-9yrs and 36.5% of those aged 10-14yrs, in comparison with only 2% of 

postneonatal deaths (figures 6.1- 6.3, table 6.2).  The trend for external causes as the 

predominant category of death after the age of one year was apparent for every year 

examined with the exception of the 5-14yr olds in 2011 (table 6.1).   

Other important causes of death after infancy were neoplasms and diseases of the 

nervous system, accounting for 15% and 13% of deaths in those aged 1-4yrs 

respectively, and for 27% and 13% respectively in those aged 5-14yrs (figure 6.2-6.3).  

Congenital abnormalities remain an important of cause of death in older children, 

accounting for 10% of all deaths between ages 1 and 14yrs overall.  Infectious 

diseases accounted for 7% of deaths in 1-4yr olds but only 1.8% of those ages 5-

14yrs.  A summary of the major contributing causes of death in all age groups is 

provided in table 6.2.   

  

6.2 Annual trends in main causes of paediatric death in Ireland 

A detailed breakdown of the number of deaths in each age group and cause of death 

categories annually for 2007-2015 is provided in table 6.1.  Overall there has been 

only slight variation in the distribution of the major cause of death categories over the 

eight-year period.  There has been a decline in the proportion of deaths due to external 

and a concomitant increase in the proportion of deaths due to neoplasms and diseases 

of the nervous system.  In 2008, deaths due to diseases of the respiratory system were 

fewer than in 2007 and 2009 with a greater proportion due to diseases of the nervous 

system (table 3).  An increase in the proportion of child deaths certified as ‘SIDS’ or 

‘undetermined cause of death’ that was observed during the five years from 2007 to 

2011, has declined once again to levels prior to 2007 (2%).  There is further 

discussion on these deaths in section 9 of this report. 
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Figure 6.1  Major cause of death categories in the post-neonatal age group in 

Ireland 2007-2013. 

 

 

 
Figure 6.2.  Major cause of death categories in children aged 1-4yrs, Ireland 

2007-2013. 
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Figure 6.3. Major cause of death categories in children aged 5-14yrs, Ireland 

2007-2013. 

 

 

 

 
Figure 6.4. Major cause of death categories in children aged 1-14yrs, Ireland 

2007-2013. 
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Figure 6.5.  Annual trend in main causes of death in the children aged 1-14yrs in 

Ireland, 2006-2015. 
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Table 6.1.  Paediatric mortality in Ireland:  categorisation by age and cause of death. 2007-2011.

Cause of death

n % n % n % n % n %

Infectious and parasitic diseases 2 1.3 3 3.8 5 8.3 1 1.4 11 3.0

Neoplasms 1 0.6 1 1.3 7 11.7 18 24.7 27 7.4

Diseases of the nervous system 4 2.6 5 6.4 9 15.0 8 11.0 26 7.1

Diseases of the circulatory system 2 1.3 4 5.1 0 0.0 4 5.5 10 2.7

Diseases of the blood, blood forming organs 0 0.0 0 0 3 5.0 0 0.0 3 0.8

Diseases of the respiratory system 1 0.6 1 1.3 1 1.7 4 5.5 7 1.9

Endocrine, nutritional and metabolic diseases 1 0.6 3 3.8 4 6.6 4 5.5 12 3.3

Pregnancy, childbirth and the puerperium 1 0.6 0 0 0 0.0 0 0.0 1 0.3

Certain conditions origniating in the perinatal period 59 37.8 7 8.9 1 1.7 1 1.4 68 18.5

Congenital malformations/chromosomal abnormalities 77 49.4 27 34.6 10 16.7 11 15.0 125 34.0

SIDS and other unknown causes 5 3.2 21 26.9 3 5.0 0 0.0 29 7.9

Symptoms, signs, abnormal findings 0 0.0 1 1.3 0 0.0 0 0.0 1 0.3

External causes 1 0.6 3 3.8 14 23.3 20 27.4 38 10.3

All other causes 0 0.0 2 2.6 3 5.0 2 2.8 9 2.5

Total Deaths 156 78 60 73 367

Cause of death

n % n % n % n % n %

Infectious and parasitic diseases 1 0.5 1 1.1 2 4.1 1 1.3 5 1.1

Neoplasms 1 0.5 2 2.2 5 10.2 22 27.9 30 6.9

Diseases of the nervous system 0 0.0 4 4.3 6 12.2 9 11.4 19 4.3

Diseases of the circulatory system 4 1.8 1 1.1 3 6.1 4 5.0 12 2.7

Disease of the blood, blood forming organs 0 0.0 0 0 2 4.1 0 0.0 2 0.5

Diseases of the respiratory system 1 0.5 0 0 3 6.1 3 3.8 7 1.6

Endocrine, nutritional and metabolic diseases 0 0.0 1 1.1 0 0.0 4 5.0 5 1.1

Pregnancy, childbirth puerperium 0 0.0 0 0 0 0.0 0 0.0 0 0.0

Certain conditions origniating in the perinatal period 111 50.9 19 20.6 0 0.0 0 0.0 130 29.7

Congenital malformations/chromosomal abnormalities 94 43.1 39 42.3 9 18.4 1 1.3 143 32.6

SIDS and other unknown causes 3 1.4 19 20.6 2 4.1 2 2.5 26 5.9

Symptoms, signs, abnormal findings/illdefined causes 0 0.0 2 2.2 1 2.0 0 0.0 3 0.7

External causes 2 0.9 2 2.2 13 26.5 32 40.5 49 11.2

All other causes 1 0.5 2 2.2 3 6.1 1 1.3 7 1.6

Total Deaths 218 92 49 79 438

Cause of death

n % n % n % n % n %

Infectious and parasitic diseases 1 0.5 2 2.7 7 9.7 2 3.4 12 3.0

Neoplasms 1 0.5 2 2.7 14 19.4 9 15.2 26 6.6

Diseases of the nervous system 1 0.5 7 9.2 5 6.9 5 8.5 18 4.6

Diseases of the circulatory system 1 0.5 1 1.3 1 1.4 2 3.4 5 1.3

Diseases of the blood, blood forming organs 1 0.5 0 0.0 2 2.8 1 1.7 4 1.0

Diseases of the respiratory system 0 0.0 0 0.0 2 2.8 1 1.7 3 0.8

Endocrine, nutritional and metabolic diseases 1 0.5 2 3.6 1 1.4 3 5.1 7 1.8

Pregnancy, childbirth and the puerperium 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

Certain conditions origniating in the perinatal period 93 49.5 10 13.2 2 2.8 1 5.1 106 26.8

Congenital malformations/chromosomal abnormalities 86 45.7 25 32.9 13 18.1 8 13.6 132 33.4

SIDS and other unknown causes 1 0.5 25 32.9 4 5.6 0 0.0 30 7.6

Symptoms, signs, abnormal findings 1 0.5 0 0.0 1 1.4 0 0.0 2 0.5

External causes 1 0.5 1 1.3 20 27.8 24 40.7 46 11.6

All other causes 0 0.0 1 1.3 0 0.0 3 5.1 4 1.0

Total Deaths 188 76 72 59 395

<=28days

2009

4 weeks to < 1 year total under 15yrs1-4yrs 5-14yrs

total under 15yrs

2008

<=28days 4 weeks to < 1 year 1-4yrs 5-14yrs

total under 15yrs

2007

<=28days 4 weeks to < 1 year 1-4yrs 5-14yrs
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Table 6.2. Summary of cause of death categories in children under 15yrs by age 

group in Ireland 2006-2013. 

 

 

 

 

Table 6.1. cont'd  

Cause of death

n % n % n % n % n %

Infectious and parasitic diseases 0 0.0 2 2.0 2 4.0 1 1.5 5 1.2

Neoplasms 1 0.5 1 1.0 6 12.0 15 22.7 23 5.4

Diseases of the nervous system 2 0.9 9 9.4 10 20.0 12 18.2 33 7.7

Diseases of the circulatory system 3 1.4 3 3.1 0 0.0 3 4.5 9 2.0

Diseases of the blood, blood forming organs 0 0.0 0 0.0 0 0.0 2 3.0 2 0.5

Diseases of the respiratory system 1 0.5 3 3.1 3 6.0 3 4.5 10 2.3

Endocrine, nutritional and metabolic diseases 1 0.5 4 4.2 6 12.0 3 4.5 14 3.3

Pregnancy, childbirth and the puerperium 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

Certain conditions origniating in the perinatal period 119 54.6 19 19.8 0 0.0 1 1.5 139 32.3

Congenital malformations/chromosomal abnormalities 85 39.0 33 34.4 9 18.0 4 6.1 131 30.5

SIDS and other unknown causes 5 2.3 19 19.8 3 6.0 0 0.0 27 6.3

Symptoms, signs, abnormal findings 0 0.0 0 0.0 0 0.0 1 1.5 1 0.2

External causes 0 0.0 2 2.0 11 22.0 20 30.3 33 7.6

All other causes 1 0.5 1 1.0 0 0.0 1 1.5 3 0.7

Total Deaths 218 96 50 66 430

Cause of death

n % n % n % n % n %

Infectious and parasitic diseases 3 1.4 2 2.7 3 7.0 0 0.0 8 2.1

Neoplasms 2 1.0 2 2.7 3 7.0 20 35.6 27 7.0

Diseases of the nervous system 3 1.4 6 8.1 5 11.6 10 17.8 24 6.2

Diseases of the circulatory system 2 0.9 4 5.4 1 2.3 3 5.3 10 2.6

Disease of the blood, blood forming organs 2 1.0 0 0 0 0.0 0 0.0 2 0.5

Diseases of the respiratory system 0 0.0 1 1.4 2 4.7 2 3.6 5 1.3

Endocrine, nutritional and metabolic diseases 1 0.5 1 1.4 0 0.0 1 1.8 3 0.7

Pregnancy, childbirth puerperium 0 0.0 0 0 0 0.0 0 0.0 0 0.0

Certain conditions origniating in the perinatal period 103 48.6 12 16.2 1 2.3 0 0.0 116 30.1

Congenital malformations/chromosomal abnormalities 91 42.9 28 37.8 5 11.6 8 14.3 132 34.3

SIDS and other unknown causes 3 1.4 15 20.2 3 7.0 0 0.0 21 5.5

Symptoms, signs, abnormal findings/illdefined causes 1 0.5 1 1.4 1 2.3 1 1.8 4 1.0

External causes 0 0.0 1 1.4 15 34.9 9 16.0 25 6.5

All other causes 1 0.5 1 1.4 4 9.3 2 3.6 8 2.1

Total Deaths 212 74 43 56 385

total under 15yrs

2011

<=28days 4 weeks to < 1 year 1-4yrs 5-14yrs

total under 15yrs

2010

<=28days 4 weeks to < 1 year 1-4yrs 5-14yrs

Distribution of Main Cause of Death Categories by Age Group, 2006-2013.

Cause of Death Category ICD-10 code

n % n % n % n % n % n %

Infectious  and paras i tic diseases A00-B99 13 0.8 16 2.6 28 6.9 7 2.9 3 1.0 38 4.0

Neoplasms C00-D48 4 0.3 9 1.5 52 12.8 78 32.5 64 21.8 194 20.7

Diseases  of the blood and blood forming organs  and certa in D50-D89 6 0.4 1 0.2 12 3.0 6 2.5 6 2.1 24 2.6

diseases  of the immune system.

Endocrine, nutri tional  and metabol ic diseases E00-E90 7 0.5 17 2.8 15 3.7 7 2.9 16 5.5 38 4.0

Diseases  of the nervous  system G00-G99 14 0.9 39 6.3 60 14.8 35 14.6 34 11.6 129 13.7

Diseases  of the ci rculatory system I00-I99 14 0.9 15 2.4 14 3.5 9 3.7 14 4.8 37 3.9

Diseases  of the respiratory system J00-J99 4 0.3 12 1.9 18 4.4 6 2.5 15 5.1 39 4.2

Certa in conditions  originating in the perinatal  period P00-P96 792 50.7 112 18.2 5 1.2 3 1.3 2 0.7 10 1.1

Congenita l  malformations , chromosomal  abnormal i ties Q00-Q99 657 42.1 215 34.9 77 18.9 27 11.3 27 9.2 131 14.0

Symptoms, s igns , abnormal  cl inica l  finding not elsewhere class i fied R00-R99 39 2.5 162 26.2 24 5.9 2 0.8 3 1.0 29 3.2

External causes S00-Z99 4 0.3 13 2.1 92 22.7 53 22.1 107 36.5 252 26.8

Other 7 0.5 4 0.7 8 2.0 7 2.9 2 0.7 17 1.8

Open/narrative verdict 2 0.3 1 0.2 0 0.0 0 0.0 1 0.0

Total 1561 100.0 617 100.1 406 100.0 240 100.0 293 100.0 939 100.0

1-14yrsNeonatal Postneonatal 1-4yrs 5-9yrs 10-14yrs
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6.3 Gender distribution of deaths in children 0-14yrs. 

The distribution of the various categories of paediatric death further subdivided by 

gender and age for the years 2006-2013 is outlined in figure 6.5.  Overall, there was a 

clear tendency for a higher number of deaths among males than females and this was 

apparent for all specific cause of death categories examined with the exception of 

diseases of the blood and/or blood forming organs. This pattern remained when the 

data was subdivided by age. The greatest gender disparity existed in deaths from 

external causes, diseases of the respiratory system and the circulatory system.  

 

 
Figure 6.6.  Cause of death categories in children aged 0-14yrs in Ireland 

2006-2015, subdivided by and gender. 
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Section 7 Deaths from External Causes 2006-2013. 

 

7.1 Distribution of sudden unexpected deaths 2006-2013. 

Examination of the various cause of death categories demonstrate that almost one 

third (30%) of deaths in children aged 1-14yrs and 15% of all deaths under 15 

years are potentially preventable. The vast majority of these are due to external 

causes. A more detailed breakdown of these sudden unexpected and potentially 

preventable deaths shows that the greatest proportion (21%, 199/939)) were due 

to unintentional injury while a total of 6% were the result of intentional injury, 

both self-inflicted (4%) and non-accidental injury by a third party (2%). An 

additional 1% (n=8) of cases were registered with an open/narrative verdict 

indicating undetermined intent and 0.6% (n=4) were classified as ‘undetermined’ 

cause of death. The remaining 3% of deaths in 1-14yr olds were registered as 

SIDS, most of which were aged between twelve and eighteen months. A more 

detailed description of SIDS cases is provided elsewhere in this report.  

Taking each age group in isolation, the proportion of deaths attributable to injury 

varies considerably, ranging from less than one percent of neonatal deaths to 

58.5% of children aged 14-17yrs. (figure 7.2)  

 

 

 
Figure 7.1.  Sudden unexpected deaths in children in Ireland 2006-2013 as a 

proportion of all deaths. 
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Figure 7.2.  Injuries as a proportion of total deaths per age group, 2006-2013. 

 

 

 

7.2 Distribution of intentional vs unintentional injury related mortality (1-14yrs).  

The majority of injury fatalities were unintentional accidents; 21% of all deaths in the 

1-14yr age group (199/939), while 3.8% (n=36/939) were attributable to suicide and 

2% (n=17) non- accidental interpersonal violence (NAIV)/ homicide. (Table 7.1) 

The highest ‘all injury’ fatality rate occurred in younger children 1-4yrs.  At a rate of 

3.9 per 100,000 the group most susceptible to accidental injury were also aged 1-4yrs; 

almost twice the rate of those 5-14yrs (least susceptible group) and higher than the 

average rate for the 1-14yr age group (3.8 per 100,000).  Overall, 92.4% (85/92) of 

injury fatalities in 1-4yr olds were due to unintentional accidents in comparison with 

71.3% (114/160) in 5-14yr olds; λ
2
 (1, N=252) = 15.72, P<0.05. 

 

Suicide accounted for 22.5% (36/160) of all injury deaths in the 5-14yr category and 

for 6.8% of total mortality in this group, the vast majority of which were >= 10yrs 

(figures not presented due to risk of disclosure).  Deaths from NAIV were 

comparatively rare accounting for 6.7% of all injury fatalities and 2% of all childhood 

deaths overall (17/939).  The highest rate of NAIV occurred in infants (<1yr) and 

decreased gradually with age. In total, 28.7% of injury fatalities in children 5-14yrs 

were due to deliberate intent, whether self-inflicted or by a third party.   
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Table 7.1. Distribution of childhood injury fatalities in Ireland by age and 

intent (2006-2013)   

 
Raw data for age categories 5-9yrs and 10-14yrs combined due to risk of disclosure from small 

numbers when narrower age categories were examined.  

*Raw data not presented due to risk of disclosure. 

Rates provided relate to the number of cases per 100, 000 head of population in the corresponding 

agegroup. 

Cases certified as unknown/undetermined were reviewed by specialist paediatric pathologists and 

assigned appropriate cause of death category where possible. 

 

 

 

7.3 Review of cases registered as ‘undetermined’, ‘unascertained’, narrative or 

open verdict. 

For the period 2006-2011, a total of 10 cases were certified with cause of death 

either ‘undetermined’ or ‘unascertained’ and 13 cases registered with an open or 

narrative verdict following an inquest.  In these cases there is ambiguity over the 

cause of death and it cannot be established with certainty whether the death was 

of natural or unnatural causes and intent cannot be proved or the cause of death 

does not easily fit any of the standard verdicts ie difficult to code.  In this dataset 

there were a total of 23 cases where the cause of death was certified as 

undetermined or with an open/narrative verdict. The autopsy reports and death 

certification forms for these cases were examined by a specialist paediatric 

pathology team, following which a correct, amended cause of death category was 

assigned.  The number of deaths certified as ‘undetermined’ was reduced from 1% 

of deaths in children aged 0-14yrs, to 0.3% (n=7) following this review (table 

7.2).  This review increased the figure of NAI deaths from 14 to 16.  The resultant 

revisions to table 7.1 are presented below (table 7.4).  These revised figures give 

Ireland’s rate of NAI deaths as 0.27 and 0.29 per 100, 000 population 1-14yr olds 

and 0-14yr olds respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Age Total 

Group Deaths

n n/100,000 % of total n n/100,000 % of total % of injury n n/100,000 % of total % of injury n n/100,000 % of total % of injury

deaths deaths deaths deaths deaths deaths deaths

< 1 yr 2178 20 3.5 0.92 17 3 0.8 85.0 0 0 0.0 0 * 0.53 * *

1-4yrs 406 92 4.3 22.7 85 3.9 20.9 92.4 0 0 0.0 0 7 0.33 1.7 7.6

5-14yrs 533 160 3.3 30.0 114 2.4 21.4 71.3 36 0.74 6.8 22.5 10 0.2 1.9 6.3

1-14yrs 939 252 3.6 26.8 199 2.8 21.2 79.0 36 0.52 3.8 14.3 17 0.26 1.8 6.7

All Injury Deaths Unintentional injury Suicide Non accidental interpersonal 

violence
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Table 7.2.  Distribution of sudden unexpected deaths in children in Ireland 

2006-2011 following specialist review of autopsy reports. 

 
 

 

7.4 Breakdown of injury fatalities by age, type and gender, 2006-2013. 

Further sub-categorization of deaths due to external causes is outlined in figure 7.3.  

Data is aggregated for the years 2006 and 2013 and isolated cases combined into a 

category of ‘other accidents’ in accordance with data protection regulations.  The 

greatest proportion of deaths from external causes (35%) was attributable to road 

traffic accidents (RTAs), the majority of cases having sustained fatal head injuries 

while a smaller number were due to crush injuries and/or seat belt injuries.  Most fatal 

RTAs involved children that were occupants of a vehicle and the remainder 

pedestrians hit by a vehicle.  In some cases there was insufficient information 

provided on death registration forms to accurately distinguish between passenger and 

pedestrian deaths and furthermore the specific coding available was not uniformly 

applied, making it difficult to provide accurate estimates for occupant vs pedestrian 

deaths.  Additional information will be obtained by examination of autopsy reports 

and discussed in subsequent reports.  In general, information from death certification 

was insufficient or inadequately coded to allow for accurate estimation of the various 

causes of external death; eg additional deaths attributed to head injuries without 

reference to the specific cause in the text or coding used to register the death means 

that the real proportion of death from RTAs may substantially higher.  In addition, 

every year children die from accidents involving motorized vehicles other than cars, 

some of which are categorized under ‘farm accidents’ or ‘accidents involving other 

vehicles’.  Although appropriate codes exist for most possible scenarios the 

application of such codes does not appear to be of a standardized approach.  This is 

further complicated by the change from coding system ICD-9 to ICD-10.   

After RTAs the second leading cause of injury related deaths was strangulation by 

suicide or undetermined intent accounting for 14.3% of deaths in the 1-14yrs age 

group.  Other prevalent causes of death from external causes in this age group were 

non accidental interpersonal injury (6.7%), drowning (7.1%), house fires (7.1%) 

accidental strangulation (4.4%), high falls (3%) and accidents with vehicles other than 

cars (4.5%). 

 

Cause of death category

n % n % n % n %

Unintentional injury 171 7.5 160 22.6 170 7.4 160 22.6

Suicide 24 1.1 24 3.4 30 1.3 30 4.2

Non accidental injury by 3rd party 14 0.61 13 1.8 16 0.7 14 2.0

Open/narrative verdict 13 0.57 8 1.1 na na

SIDS/SUDC 149 6.5 18 2.5 152 6.7 19 2.7

Undetermined/unascertained 10 0.44 4 0.56 8 0.4 2 0.3

Other cause of death 1898 83.2 479 67.7 1902 83.4 481 68.0

Unsure/irrelevant to this dataset 1 0.04 1 0.1 2 0.1 1 0.1

Total 2280* 100 707 100 2280* 100 707 100

*missing data on n=73 cases in this age group 

0-14yrs 1-14yrs 0-14yrs 1-14yrs

Reviewed figures
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Figure 7.3. Distribution of deaths by external causes in children aged 1-14yrs 

in Ireland, 2006-2013. 

 

7.5 Injury related deaths by age, type and gender. 

A detailed breakdown of deaths from external causes by age and type of injury is 

outlined in table 7.3.  For the purpose of this analysis, ‘road traffic accident’ (RTA) 

includes both traffic and non-traffic related accidents involving cars.  RTAs accounted 

for the greatest proportion of injury deaths in all age groups and for 35% of injury 

deaths (1-14yrs) overall.   After age 4yrs a large proportion of deaths (22.5%) were 

due to deliberate self-harm.  Drowning was the second leading cause of unintentional 

injury death (8.1%) with a further 6.3% attributable to burns/fires.  Other important 

causes of unintentional injury death in younger children (1-4yrs) were high falls and 

accidental strangulation.   

The overall gender distribution of deaths from external causes was 62% male vs 38% 

female (1.7:1 M:F).  This male preponderance is particularly evident for categories of 

drowning (89% male), high falls (70% male), accidental strangulation (73% male), 

accidents with vehicles other than cars (73% male) and suicide (69%).   A greater 

proportion of females was evident only in cases of accidental choking (data not shown 

due to small numbers), and NAIV (59%) while the gender distribution of fatalities due 

to burns/fires was evenly distributed. 
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 Table 7.3. Distribution of injury related deaths by age 2006-2011.   

 
*Figure falls below threshold for avoiding potential disclosure.  For 5-14yrs, cases of high falls included 

in ‘other accidents’. 
**Figure includes cases of ‘open verdict’ and ‘undetermined intent’. 
***Includes accidents involving quad bikes, caravans, tractors, trailers and forklifts. 
Other accidents includes: asphyxiation by choking, some farm accidents, high falls, crush injuries from 
heavy objects, head injuries, electrocution. 
Other external causes includes aircraft crashes, neglect of medical equipment, misuse of childcare 
equipment, injuries of undetermined intent.  These could not be reported for distinct age groups due to 
potential risk of disclosure in some cases. 
Raw figures for infants <1yr and 5-9yrs are not provided due to risk of disclosure from small numbers 
within subcategories.  However we can report that the greatest proportion of injury fatalities among 
infants was also due to road traffic accidents (n=8/20, 40%). 

 

 

7.6 Seasonal distribution of deaths from external causes. 

Examination of the seasonal distribution of the injury related deaths did not reveal any 

significant trend other than slightly more cases occurred during Spring and Summer 

months than did during Autumn/Winter months; 60% vs 40%.   A breakdown of 

various causes of injury deaths by season is shown in figure 7.4.  This revealed no 

significant trends other than that associated with drownings which occurred 

predominantly during the summer months and slightly more RTAs and suicides also 

occurring during the Summer months.  This data is in keeping with the findings of a 

recent report from Ireland’s Road Safety Authority (RSA) based on data prior to 

2007, and a study from Norway  which showed that the vast majority of paediatric 

deaths from RTAs occur most frequently in the Spring and Summer months
32,33

.   

This may be a reflection of increased frequency of pedestrian vs passenger RTAs, 

during the warmer months of the year.  The next step in this analysis is the review of 

accompanying autopsy reports to establish, mechanisms, severity and location of 

injury as well as gender differences, and temporal and seasonal distribution.   

 

 

Cause of Death

n % n % n % n % n %

Transport Accidents (RTA) 34 36.9 55 34.4 89 35.3 51 57 38 43

Drowning 5 5.5 13 8.1 18 7.1 16 88 2 12

Burns/inhalation of smoke (house fires) 8 8.7 10 6.3 18 7.1 9 50 9 50

High Falls 7 7.6 * * 7 2.8 5 71 2 39

Accidental strangulation 6 6.5 5 3.1 11 4.4 8 73 3 27

Deliberate self harm** 0 0.0 36 22.5 36 14.3 25 69 11 33

Non accidental injury (NAI) 7 7.6 10 6.3 17 6.7 7 41 10 59

Accidents involving vehicles other than cars*** 6 6.5 5 3.1 11 4.4 8 73 3 27

Other accidents 16 17.4 18 11.3 34 13.5 22 65 12 35

Other external causes 3 3.3 8 5.0 11 4.4 6 55 5 45

Total number of deaths 92 160 252 157 62 95 38

Total 1-14yrs

Male Female1-4yrs 5-14yrs 1-14yrs
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Figure 7.4.  Seasonal distribution of injury related deaths in the Republic of 

Ireland 2006-2011. 

 

7.7 Annual trends in ‘all cause’ and injury related paediatric mortality in Ireland, 

2006-2013. 

Annual death rates for ‘all injury’ and ‘RTA’ mortality in children 1-14yrs are 

presented in figure 7.5 as three year moving averages. Raw data, regression 

coefficients and confidence intervals are provided in table 7.4.  Examination of trends 

using poisson regression analysis revealed a statistically significant decline in overall 

paediatric mortality during this time (p<0.001).  A similar pattern of decline was 

observed for injury related mortality (p<0.001), partly attributable to a reduction in 

the rate of road traffic fatalities (p<0.001). The pattern of death rates shows an initial 

gradual reduction in both all injury and RTA deaths followed by an increase in 2007 

which was maintained for three years before starting to decline again.  This transient 

increase is reflected in the higher proportionate ‘all injury’ and RTA mortality rates 

for 2008 and 2009 (table 4).  Proportionate mortality due to injury and RTA in 2013 is 

the lowest recorded in the past fifteen years.  Review of annual trends in both ‘all 

cause’ and injury mortality by gender is illustrated in figure 7. 
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Table 7.4.  Annual trend in paediatric mortality rate (1-14yrs) in Ireland, 

2006-2013.  

 

 

 

 

Figure 7.5.  Annual trend in ‘all-injury’ and RTA fatality rates in Ireland for 

children 1-14yrs, 1999-2013, illustrated as three year moving averages. 

 

Year All Cause Fatalities Injury Fatalities RTA fatalities All Cause Mortality Rate Injury fatality rate RTA fatality rate population

n n (deaths/1,000 popn) (deaths/1,000 popn) (deaths/1,000 popn) All injuries RTAs

2001 157 65 25 0.203 0.084 0.032 772.4 41.4% 15.9%

2002 129 48 20 0.167 0.062 0.026 772.9 37.2% 15.5%

2003 120 44 12 0.155 0.057 0.016 774.3 36.6% 10.0%

2004 119 30 12 0.152 0.038 0.015 782.2 25.2% 10.1%

2005 116 37 11 0.146 0.047 0.014 792.4 31.9% 9.5%

2006 98 20 4 0.122 0.025 0.005 804.0 20.4% 4.1%

2007 133 37 13 0.163 0.045 0.016 817.9 27.8% 9.8%

2008 128 45 21 0.152 0.054 0.039 840.9 35.2% 16.4%

2009 131 46 20 0.152 0.053 0.023 862.9 35.1% 15.3%

2010 116 32 11 0.131 0.036 0.012 882.7 27.5% 9.5%

2011 99 26 6 0.109 0.029 0.007 904.2 26.2% 6.1%

2012 113 24 9 0.123 0.026 0.011 920.4 21.2% 8.0%

2013 119 22 4 0.127 0.023 0.004 936.5 18.4% 3.4%

Poisson regression coefficent -8.4946 -9.387 -10.203

95% CI (-)9.540 - (-)9.234 (-)9.540 - (-)9.234 (-)10.44 - (-)9.961

P value <0.001 <0.001 <0.001

Proportionate Mortality
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Figure 7.6.  Annual trend in ‘all cause’ and injury mortality rates in children 

aged 1-14yrs, by gender. 

7.8 Comparison with International Data on Injury Deaths in Children.  
The detailed analysis of injury data from the Irish paediatric population is consistent 

with international data on paediatric trauma deaths which have indicated that there is 

a strong association between the stage of life and the type of injury sustained by the 

child.  The age of a child, the stage of his or her development, how the child interacts 

with the world and the type of activities the child undertakes are all factors which are 

relevant to this association
34-36

.  The results of these studies suggest that the 

conventional age categorization of children should be amended or re-examined in 

order to more accurately describe and further study deaths by accident and injury. The 

extended paediatric register has the capacity to carry out this analysis. 

 Accurate comparable data on non accidental injury rates are difficult to source.  In 

recent years the EU average for cases certified as ‘Homicide and Assault’ was 0.3 

per 100, 000, standardised death rate (SDR) for the 0-14yrs population.  The 

equivalent SDR for Ireland was lower than EU average figures while figures for 

the Netherlands during the same time period were substantially higher.  

http://data.euro.who.int/htamdb. 

Injury is the leading cause of childhood death in the EU, accounting for 28% of 

all deaths in children aged 1-15yrs (Eurostat COD statistics). Five types of 

accident-road traffic, drowning, violence and neglect, high falls and fires account 

for 62% of all fatal child injuries up to 14yrs of age (figure 7.7). These five main 

causes are known to be preventable by appropriate measures, eg. Improving 

parenting skills and a wider application of child restraint systems, pool fencing, 

smoke alarms and window guards.  There are considerable differences in the 

injury fatality rates of children between EU member states, ranging from 4.99 per 

100,000 0-19yr olds in the Netherlands to a staggering 23.91 per 100,000 in 
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Lithuania.  (Figure 7.8).  The total rate for all injuries in Ireland in 2010 was 

greater than the EU average at 10.66 vs 7.46 per 100,000.  With the rate of 

unintentional injuries at 6.61 vs an EU average at 9.57 it is clear that the higher 

than average rate of injury fatalities in Ireland is a result of the high level of 

intentional injury deaths. Ireland ranked 15
th

 out of 30 European countries – age 

standardised injury mortality rates for 2012. (WHO Global Health Estimates.  

Accessed 30
th
 Nov 2015). 

 

Figure 7.7.  Leading causes of fatal injuries in children aged 1-14yrs in the 

EU-27 (3 years of latest available years). Source: WHO MDB 

 

 

Figure 7.8.  All injury and unintentional injury death rates for children and 

adolescents (Europe age adjusted rate per 100, 000 population 0-19yrs). 
Source: WHO European Detailed Mortality Database(EDMD) for 2010 or most recent year 

available. 

32%

14%
5%5%

6%

5%

30%

3%
RTA

Drowning

Fire

Falls

Interpersonal violence

Self inflicted

Other causes

Poisoning

3.06

2.73

4.4

4.76

6.54

5.23

5.32

5.97

5.52

6.09

6.06

7.46

6.61

8.74

8.13

8.56

8.93

12.99

14.65

15.22

17.38

4.99

5.02

6.01

6.16

6.81

7.05

7.21

7.27

7.36

7.49

7.6

7.81

8.09

8.54

9.19

9.27

9.31

9.43

9.57

10.66

10.84

10.93

11.64

12.04

16.06

17.2

17.37

23.91

Netherlands

Sweden

UK

Germany

Portugal

Israel

Italy

Spain

Slovenia

Austria

France

Denmark

Hungary

Czech Republic

Norway

Slovakia

Finland

Greece

EU27

Ireland

Croatia

Belgium

Poland

Estonia

Latvia

Romania

Bulgaria

Lithuania

All injury

Unintentional injury

Ireland
All injuries rate = 10.66

Unintentional injury rate = 6.61



54 
 

Section 8 Sudden Infant Death Syndrome 

8.1 Definition of Sudden Infant Death Syndrome 

 
   The Register records information on all infant deaths (from birth to two years) 

within the Republic of Ireland which are sudden and unexpected and for which a 

cause of death is not immediately identifiable. Cause of death for cases other than 

SIDS is recorded in accordance with the International Classification of Diseases 

(ICD) code assigned by the CSO.  Cases of suspected SIDS are confirmed by both 

pathologist and coroner’s reports.       

Sudden Infant Death Syndrome (SIDS), is often commonly referred to as ‘cot 

death’.  However SIDS does not necessarily only happen in cots. It may occur in a 

pram, bed, car seat or anywhere a baby is resting.  In a typical example, a 

seemingly healthy infant is put down to sleep and when the infant is next checked 

they are found dead. There has been no sound or sign of a struggle.   

Traditionally the definition of SIDS has been as follows: “The sudden death of an 

infant or young child, which is unexpected by history, and in which a thorough 

post mortem examination fails to demonstrate an adequate cause of death” 

[Beckwith et al, 1969].
38

 Other terms used on death certificates in more recent 

years are: ‘unascertained’, ‘undetermined’ or ‘sudden unexpected death in 

infancy’.  Recently a new revised definition of SIDS has been introduced which 

includes a new, additional category, defined as ‘unclassified
 

sudden infant 

deaths’, for cases that do not meet
 
the criteria for a diagnosis of SIDS and for 

which alternative
 
diagnoses of natural or unnatural conditions were equivocal.

 
It is 

anticipated that these new definitions will be modified
 

in the future to 

accommodate new understanding of SIDS and sudden
 
infant death.

 
 The new 

definition as proposed by Krous et al, (2004) is outlined below;
39 

  

 General Definition 

SIDS is defined as the sudden unexpected death of an infant less than 1year of age, 

with the onset of the fatal episode apparently occurring during sleep, that remains 

unexplained after a thorough investigation, including performance of a complete 

autopsy and review of the circumstances of death and the clinical history. 

 

Category IA SIDS: Classic features of SIDS present and completely documented 

This category should include infant deaths that meet the requirements of the general 

definition and all of the following criteria: 

 More than 21days and less than 9 months of age 

 Normal Clinical history (including gestational age ≥ 37wks) 

 Normal growth and development 

 No similar deaths among siblings or close genetic relatives 

 Death scene investigation carried out 

 Found in a safe sleeping environment with no evidence of accidental 

death 

 

Category IB SIDS: Classic features of SIDS present but incompletely documented 

This category should include infant deaths that meet the requirements of the general 

definition and all of the criteria for Category IA except death scene investigation was 
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not performed and or ≥ 1 of the following analyses was not performed: toxicology, 

microbiology, radiology, vitreous chemistry, or metabolic screening. 

 

Category II SIDS: This category should include infant deaths that meet category I 

criteria except for ≥1 of the following: 

 Age range outside of category IA or IB (i.e. 0-21days or 9mths – 1yr) 

 Similar deaths among siblings or close relatives 

 Neonatal or Perinatal conditions(e.g. preterm birth) that have resolved 

by the time of death 

 Mechanical asphyxia or suffocation caused by overlaying not 

determined with certainty 

 Abnormal growth and development not thought to have contributed to 

death 

 Marked inflammatory changes not sufficient to be unequivocal causes 

of death 

 

Unclassified Sudden Infant Death 

This category should include infant deaths that do not meet criteria for category I or II 

SIDS but for which alternative diagnoses of natural or unnatural conditions are 

equivocal. 

 

8.2 Background 

 Despite extensive research the fundamental cause or causes of SIDS remain 

unknown. The diagnosis of SIDS is one of exclusion which requires a post-

mortem to exclude other causes of death such as infection or inborn errors of 

metabolism.  It is now known that SIDS is not the result of a single causative 

factor but rather the combination of a number of factors.  The mechanism of death 

has long been thought to involve vulnerability in some infants.  Exposure of 

infants with a genetic predisposition to environmental risk factors at critical stages 

of their development (around 2 -3 months of age), may trigger a lethal series of 

physiological events which eventually lead to death of the infant. This is known 

as the Triple Risk Hypothesis of SIDS and is widely accepted as the plausible 

mechanism by which SIDS occurs. A number of risk factors have been identified 

which increase an infant’s risk of SIDS.  These include placing infants to sleep on 

their tummies, exposure to cigarettes smoke (especially during pregnancy), 

overheating, use of soft bedding and at least some arrangements of bed-sharing.  

Although there is no way to completely protect a baby from SIDS, steps can be 

taken to reduce the risk as much as possible.  The ‘Reduce the Risk’ guidelines 

issued by the Irish SIDS Register, along with other information on SIDS can now 

be downloaded directly from the Register’s website, www.sidsireland.ie.   

The following section describes the incidence and epidemiological profile of 

cases of Sudden Infant Death Syndrome that occurred in the Republic of Ireland 

in recent years.  National rates and percentages are quoted where possible.  
 

8.3 Ascertainment of Cases 
Throughout this section of the report the term “occurred” refers to events that took 

place in any given year.  CSO mortality figures quoted refer to births and deaths 

registered in a particular year or combination of years, some of which took place 

http://www.sidsireland.ie/
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in the previous year or years.  Ascertainment of deaths due to SIDS was from post 

mortem reports and F102 forms supplied by coroners.  Post mortem details were 

available for 90% of all SUDI. For suspected SIDS cases, post mortem reports 

were available for 99% of cases and F102 forms available for all. Due to late 

registration of some infant deaths, the SIDS figure from CSO data is different 

from that of the register which publishes data based on the year of occurrence.  

The number of deaths which actually occurred in each year is published in 

subsequent later reports.  

 

8.4 Trends in Annual SIDS Rates. 

Section four of this report highlights the pronounced reduction in Ireland’s overall 

infant mortality rate in recent years.  This has been the largest reduction in thirty years 

and is largely attributable to the large and gradual decline in the number of SIDS 

deaths in Ireland during this time.  As the single leading cause of post-neonatal 

mortality, until very recently, this gradual decline in SIDS rates is reflected in the 

patterns of decline observed in both post-neonatal and overall infant mortality rates 

during the same period. (figure 8.2).  Figure 8.1 outlines variations in the SIDS rate in 

Ireland over the past twenty five years.  Following the introduction of the ‘Back to 

Sleep’ campaign in 1992, rates dropped dramatically to levels of between 0.7 and 1.0 

per 1,000 livebirths.  This corresponds to a 63% reduction from an average of 134 to 

50 deaths per annum.  Rates remained at this level throughout the nineties and the 

following decade and as case controls studies identified new risk factors such as 

maternal smoking, infant head covering, some forms of co-sleeping etc, the ‘Reduce 

the Risk’ (RTR) guidelines were amended accordingly and parental awareness of 

these guidelines was consequently increased.  This led to even further reductions in 

the SIDS rate, to a record low rate of 0.28 per 1000 in 2009. (fig 8.1, table 8.1)  The 

average SIDS rate for the latest five years (2010-2014) is 0.29 per 1000 or 21 cases 

per year (24 case per year of cases >1yr are included), one of the lowest SIDS rates 

worldwide.  This is a reduction of 86% from rates observed prior to the ‘Back to 

Sleep’ campaign.  The gradual reduction in the number of SIDS deaths is reflected in 

the patterns of decline observed in postneonatal and overall mortality rates during the 

same period (see section 4 of this report, figure 4.1, figure 8.2).  The provisional 2015 

figure indicates a further decrease in the SIDS rate to 0.33/1000. 
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 Figure 8.1.  SIDS rate Ireland 1980 – 2015 (age range <1 wk – 140 wks) 
 *decennial average 1981 – 1990. 
 **provisional figure 
 

 

 
  

Figure 8.2.  Annual trend in SIDS, infant and postneonatal mortality rates in 
Ireland. 
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8.5 SIDS as a proportion of postneonatal mortality. 

There has been a gradual decline in the proportion of postneonatal deaths 

attributed to SIDS; from 39% during the period from 1992-1995 to 24% in 2008-

2011 (table 8.1).  The corresponding figure for 2012-2014 was 25%.  (table 8.1) 

Despite these reductions and while it is no longer the single leading cause of death 

in infants aged four weeks to one year, SIDS remains as one of the major 

contributing causes of death in this age group.  

 

The proportion of SIDS deaths in the neonatal period in 2009-2011 was 1% 

(Register figure) and 2% (CSO figure) which is the same as that observed in 2008 

but lower than in previous years; 3% (2007) and 2% (average figure for 1992-

2007).  The average proportion of neonatal deaths certified as SIDS increased 

gradually during the period after 1995 before decreasing again for the period from 

2008-2011 (table 8.1, figure 8.4).  While the 2012 figure remained low at 1.1%, 

there was an unusual increase to 3.7% in 2013.  There were 6 neonatal deaths in 

total in 2013 diagnosed as SIDS and five in 2014, indicating a continuation this 

trend.  CSO figures of deaths registered have been adjusted to included cases of 

SIDS reported to the SIDS register but were not included in CSO figures due to 

late registration.  This delay in registration occurs more frequently for deaths 

which are sudden and unexpected; therefore register figures are used for the 

following graphs in order to give a more accurate picture of events in any 

particular year. 

 

 
 Table 8.1.  Annual trend in SIDS cases as a proportion of all neonatal and 

postneonatal deaths in Ireland 1992-2014. 

 

 
 

Year Livebirths SIDS  <1 yr SIDS SIDS Total Deaths Total Deaths SIDS SIDS SIDS rate (<1yr) SIDS >52wks Total SIDS Overall

29days-52wks <29days PN N as % of as % of (all ages) SIDS rate

PN deaths N deaths (n/1000 livebirths) (all ages)

(n/1000 livebirths)

1992 51584 56 54 2 123 220 43.9% 0.9% 1.10

1993 49456 37 35 2 96 199 36.5% 1.0% 0.75

1994 47929 39 35 4 94 190 37.2% 2.1% 0.81 1 40 0.83

1995 48530 32 29 3 82 225 35.4% 1.3% 0.66 1 33 0.68

1996 50390 35 32 3 80 198 40.0% 1.5% 0.69 3 38 0.75

1997 52311 53 44 9 128 196 34.4% 4.6% 1.01 1 54 1.03

1998 53551 40 37 3 101 229 36.6% 1.3% 0.75 1 41 0.77

1999 53354 32 30 2 88 209 34.1% 1.0% 0.60 4 36 0.67

2000 54239 48 40 8 108 219 37.0% 3.7% 0.88 1 49 0.90

2001 57854 40 35 5 101 230 34.7% 2.2% 0.69 4 44 0.76

2002 60503 35 32 3 89 216 36.0% 1.4% 0.58 3 38 0.63

2003 61529 36 31 5 93 233 33.3% 2.1% 0.59 5 41 0.67

2004 61972 34 30 4 78 209 38.5% 1.9% 0.55 3 37 0.60

2005 61372 24 21 3 69 167 30.4% 1.8% 0.39 3 27 0.45

2006 65425 23 21 2 76 179 27.6% 1.1% 0.35 3 26 0.40

2007 71389 29 24 5 74 156 32.4% 3.2% 0.41 3 32 0.45

2008 75173 22 21 1 84 200 25.0% 0.5% 0.29 6 28 0.37

2009 75554 17 15 2 79 168 19.0% 1.2% 0.27 4 21 0.28

2010 75174 24 19 5 76 195 25.0% 2.6% 0.32 1 25 0.33

2011 74033 19 17 2 74 188 23.0% 1.1% 0.26 4 23 0.31

2012 71674 21 19 2 52 185 36.5% 1.1% 0.29 2 23 0.32

2013 68930 22 12 6 64 181 18.8% 3.3% 0.32 2 24 0.35

2014 67462 19 14 5 65 184 21.5% 2.7% 0.28 4 23 0.34



59 
 

  
Figure 8.3.  SIDS as a proportion of postneonatal deaths (3 year moving 
averages). 

 
 

  
Figure 8.4.  SIDS as a proportion of all neonatal deaths (3 year moving 
averages). 
 
 

8.6 Diagnosis of SUDI:  SIDS vs Unascertained 

In previous years we have seen variations in the terminology employed by some 

pathologists to diagnose sudden unexplained death in infancy and early childhood.  

Between 2003 and 2005 there was an increase in the rate of infant deaths certified 

as ‘unascertained’ or ‘undetermined’.  This raised the possibility that the observed 

reductions in the SIDS rates may be attributed partly to a change in diagnosis. In 

Ireland the proportion of SUDI diagnosed as unascertained increased significantly 

from 2.5% in the years from 1994 – 1998 to 10.7% for 1999-2003 (table 8.2).  It 

decreased again in 2004 as use of the new definition was adopted.  At the peak of 

this trend, in 2003, six cases were certified as ‘unascertained’ and a further two 

cases as ‘SIDS/unascertained’.  In 2005, 3 cases were diagnosed as 
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‘undetermined’/’unascertained’, and an additional two cases as ‘sudden 

unexpected death in infancy, unclassified’.  This use of ‘unclassified’ SUDI has 

been suggested as an alternative to the use of the term ‘unascertained’ as 

described previously i.e. for use in cases that do not meet criteria for category I or 

II SIDS but for which alternative diagnoses of natural or unnatural conditions are 

equivocal. In recent years, 2009-2011, only one sudden unexpected death (1.5% 

of total) was diagnosed as undetermined. One case was diagnosed ‘undetermined’ 

in 2012 while in 2013 two cases were classified as such.  Overall the proportion 

of cases diagnosed as undetermined over the five year period 2009-2013 was 

3.6%.  

 

The increased use of ‘unascertained’ as a diagnosis was also observed in other 

countries and there was much debate regarding its use, which generally occurs in 

cases where the pathologist is undecided about whether the case falls into the 

category of SIDS or not. However the criteria for the use of this terminology in 

cause of death statements are not standardized and far from clear.  In addition 

many deaths are being classified as SIDS without the recommended death scene 

investigation or complete post mortems, increasing the likelihood of misdiagnosis.  

This can lead to misleading SIDS statistics and there is now an urgent need 

internationally for a standardized protocol for conducting autopsies on suspected 

SIDS cases.  Death rates from SIDS are variable among developed countries and 

comparisons between countries should be carefully interpreted.  The variance in 

rates from country to country may be due partly to differences in the reporting and 

coding of sudden unexpected infant death and may also be related to the fact that 

pathologists are working to different standards, definitions and protocols.  Such 

diversity makes meaningful comparisons of international statistics impossible.  As 

outlined in a recent publication by the register, the SIDS rate in Ireland varies 

significantly when the defining criteria are altered
25

.  

 
 

 Table 8.2. Diagnosis of SUDI 1994-2014 

  

  
 

8.7 Age distribution of SIDS cases. 

The age distribution of children who died due to SIDS in 2012, 2013 and 2014 in 

comparison with previous years is illustrated in figure 8.5.  The pattern of this 

data deviates somewhat from previous years in that a greater proportion of cases 

occurred after age six months.  Data from previous years, in keeping with 

Year

SIDS Unascertained Total % Unascertained

1994-1998 201 5 206 2.4%

1999-2003 200 24 224 10.7%*

2004-2008 139 11 150 7.3%

2009-2013 112 4 116 3.6%

1994-2013 652 44 696 6.3%

2014 24 0 24 0.0%

*P<0.01 vs 1994-1998

Diagnosis
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international SIDS data, shows that over half of all SIDS cases (51% average) 

regularly are infants aged 4-16 weeks, a pattern also seen in subsequent years. 

This figure was reduced to 30% in 2014. Furthermore, 79% of cases occurred 

before the age of six months with similar corresponding figures for 2009, 2010, 

2012 and 2013 ranging between 78 and 84%.  In 2014 however, only 61% of 

cases were aged less than six months. 

Both the proportion and number of cases that occurred in infants over the age of 

one year has remained high; 7% for the period 1992-2008 vs 13% for 2009-2011 

(see figure 8.5). The proportion of SIDS cases >1yr in 2012 and 2013 were 9% 

and 12% respectively while in 2014 this increased to 17% (n=4).  Since 1994 

these infants ranged in age from 59 weeks to 152 weeks.  This increase in the 

average age of SIDS infants has been apparent since 2005.  A notable variation in 

the age distribution of SIDS events in 2012-2014 was an increase the proportion 

of cases in the neonatal age group, particularly in 2013 when almost one quarter 

(24%) were aged <=28days.  In summary it appears that as the annual number of 

SIDS deaths is reduced the proportion of cases occurring in infants outside the 

classic age range for SIDS is increasing. In 2014 only one fifth of SIDS cases 

occurred within the most common age range for SIDS of 2-4months.  

 

 
Figure 8.5.  SIDS age distribution 1992-2014. 

 

8.8 SIDS Seasonal Distribution 

Figure 8.6 illustrates the seasonal pattern of SIDS deaths by calendar month for 

1992 to 2008 in comparison to 2009-2011 and finally, 2012-2014 in isolation. 

Throughout the 1980’s, the international epidemiology of SIDS showed a 

predominance of cases occurring in the coldest months of the year. In Ireland, a 

change in this pattern was first noted in 1993 with a similar number of SIDS cases 

occurring during summer and winter months. Since 1995 slightly fewer cases 

have occurred between July and September than any other quarter but generally 

speaking there has been little or no seasonal variation since 1992.  In 2009-2011, 
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there were fewer deaths in the warmer months between April and September, with 

the largest proportion of deaths (32%) occurring during the first quarter of the 

year and the fewest (22%) during the third quarter.  In 2012 there was an increase 

in the proportion of cases that occurred during April-June (39%); however, only 

one case occurred during the third quarter. Unusually, in 2013 the fewest number 

of cases occurred during the months of October to December.  The distribution of 

deaths was similar when the data is categorized according to season, rather than in 

chronological order.  In 2014 there was a return to the pattern observed prior to 

2013. 

 

 
         Figure 8.6:  Seasonal distribution of SIDS cases 1992-2014. 

 

8.9 SIDS Gender Distribution 

Every year since 1992 more males died of SIDS than females; in 2009 (57% vs 43%), 

2010 (64% vs 36%)) and 2011 (57% vs 43%).  The corresponding three year average is 

equivalent to a ratio of 1.5:1 and is consistent with the SIDS pattern of previous years.  

For the previous fifteen years combined (1992-2008) the ratio of males to females was 

1.6:1 (61% males vs 39% females).  In 2014 the gender distribution widened so that 

78% (n=18) of SIDS deaths were males vs only 22% (n=5) female, a ratio of 3.6:1. 
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 Figure 8.7.  Gender distribution of SIDS cases in Ireland 1992-2011. 

 

8.10 SIDS Geographic Distribution 
 Table 8.3 and figure 8.8 outline the SIDS rate in each of the separate Health 

Service Executive regional areas. These rates are based on the number of live 

births assigned to each area by the CSO in 2009-2013.  For four of the six years 

between 2006 and 2011 the highest rate of SIDS occurred in the HSE South area, 

with a rate greater than the national average each year.  Rates in the HSE West 

region were higher than average in 2006 and again in 2011.  

 Every year prior to 2002, the SIDS rate in the region previously known as the 

Eastern Regional Health Authority, the equivalent of HSE regions of Dublin Mid-

Leinster and Dublin North East combined, was consistently higher than the 

national figure (0.95 per 1,000 for 1992 – 2002 combined). Since 2002 the rates in 

this region were similar to or only slightly higher than the nation average.  A 

particularly high SIDS rate observed in Dublin City and County in 2006 and 2009 

was apparent again in 2013.     

 

 Table 8.3.  SIDS Rates Categorised by HSE Regional Area 2009-2011. 
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1992-2008 2009 2010 2011 2012 2013 2014

Female
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HSE Region Births SIDS cases  Rate/1,000 live births

2009-2011 2009-2011 2009-2011 2012 2013 2012 2013 2012 2013

Dublin Mid-Leinster and Dublin North East 120,181 34 0.28 41234 39308 9 15 0.22 0.38

Dublin City and County only 63,986 19 0.30 21458 20354 5 12 0.23 0.60

Rest of Dublin ML and DNE 56,195 15 0.27 19776 18954 4 3 0.20 0.16

South 55,072 23 0.42 15214 14795 7 7 0.46 0.47

West 48,084 12 0.25 15777 14827 6 3 0.38 0.20

State 224,761 69 0.30 72225 68930 23* 25 0.32 0.36

* One case did not reside in Ireland.

Based on births assigned to each HSE region

Source:National Sudden Infant Death Register, 2015.  

CSO, Vital Statistics, Yearly Summary 2009-2013.

Births SIDS (n) Rate
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8.11 SIDS Day of Death 

Monitoring of SIDS data over the years has demonstrated that fewer cases occur 

midweek than at the weekend.  During the three years from 2009 – 2011, SIDS 

cases occurred throughout the week with a greater proportion having occurred on 

Sundays than on other days of the week.  This data however showed a less 

pronounced weekend peak than has been apparent in previous years with fewer 

than usual occurring on Fridays and Saturdays.  Data for 2012 and 2013 

demonstrate a return to this weekend peak with over half of all deaths in2012 

(56.4%) having occurred on Saturday or Sunday. The corresponding figure for 

2013 was 40%. (fig 8.9) 

A weekend trend is observed internationally and a recent review has demonstrated 

its continued existence despite the overall fall in prevalence of SIDS associated 

with the ‘back to sleep’ campaign
40

.  It has been speculated that the increased 

incidence at weekends may be a consequence of changed environment or parental 

routines
41

. 

 

 
Figure 8.9:  Daily distribution of SIDS cases; 1992-2008 vs. 2009-2011, 2012 

and 2013. 

 

 

8.12     Time and place of death 

The vast majority of SIDS cases occur when the infant is in their home 

environment, a trend that has not changed since 1992.  However, SIDS has also 

been known to occur in cars, crèches, relatives’ homes and even in the infants’ 

mother’s arms or in hospital (see previous reports from register). 

Most deaths, regardless of location occurred between the hours of 10pm and 8am 

(Table 8.4), a trend which is consistent with the pattern of all previous years.  

Data relating to this variable for the years 2012 and 2013 was incomplete.  
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Table 8.4.  Distribution of time of death of SIDS cases in Ireland 2004-2008. 

 
 

8.13     Ethnicity  
There is evidence in the literature of variation in SIDS among different ethnic 

groups, an observation which may be due to variations in parenting practices, 

socioeconomic and cultural factors
42

.  Every year since 1992 a proportion of all 

SIDS deaths have been among traveller families.  In recent years there has been 

an increase in the proportion of SIDS deaths in Ireland attributable to families of 

non Irish origin which coincides with an increase in the number of immigrants 

arriving in Ireland.  At its peak, this figure was 15% in 2005(n =4/26) and 14% in 

2004 (n=5).   

 

 

8.14     Socio-Economic Factors and SIDS 

 Annual monitoring of data relating to socioeconomic factors has indicated that 

SIDS deaths occur more commonly among socially disadvantaged families, an 

observation which is also reported internationally. While SIDS strikes infants 

from all socioeconomic backgrounds, research has consistently shown that lower 

socioeconomic status is associated with a higher risk of SIDS
43.

  Every year 

since 1992 the proportion of SIDS parents in social classes 4-6 has been higher 

than the national average. The consistency of this observation along with a greater 

paternal unemployment and medical card status among SIDS families than 

national average figures highlights the influence of the socio-economic 

environment on SIDS rates.  Each year since 1994 a greater proportion of SIDS 

families than matched controls were found to be socially disadvantaged.  For the 

ten year period from 1994 to 2003 the average figure was 53% for SIDS families 

vs. only 11% for matched controls (see previous annual reports of the National 

SIDS Register). 

  

 

8.16 Risk factors for SIDS. 

A population based case control study of SIDS was initiated by the register in 

1994.  The results of this study are outlined in previous Register reports available 

at www.sidsireland.ie and this information formed the evidence base for the 

formulation of the guidelines for reducing the risk of SIDS (‘Safe Sleep for your 

Baby. Reduce the Risk of Cot Death’).  The major risk factors identified were 

maternal smoking during pregnancy, use of the prone sleeping position, and 

infant-parent bed-sharing.  Each of these is discussed in detail in previous reports.  

 

Information on sleeping arrangements was not available for all cases.  However 

from what was available it is apparent that co-sleeping during the last sleep 

featured strongly among SIDS cases and remains a risk factor for SIDS.  At least 

Time 2004 2005 2006 2007 2008 Total % 2012 2013

08:00 - 11:59 5 1 5 1 1 13 9.4 10 (43.5%) 5 (20%)

12:00 - 17:59 5 4 2 2 0 13 9.4 0 1 (4%)

18:00 - 21:59 1 3 0 0 1 5 3.6 0 0

22:00 - 07:59 23 14 16 25 20 98 71.0 4 (17.4%) 12 (48%)

unclear 2 1 1 2 3 9 6.5 9 (39.1%) 7 (28%)

Total 36 23 24 31 25 138 100 23 25

http://www.sidsireland.ie/
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22% of SIDS infants in 2012 (5/23) and at least 40% of cases in 2013 (10/25) 

were found while co-sleeping with one or both parents, either in bed or on sofa.  

 

 

 

8.16 Sudden unexpected death in infants occurring in sitting devices. 

Guidelines on SIDS prevention recommend that children should not sleep in 

seated position.Cases where death occurred in a sitting device were examined and 

described below, the term ‘sitting device’ referring to car safety seats, infant 

carriers, bouncer, swing or buggy.  In addition, control infants, matched for date 

of birth and community care area were selected randomly from the birth register. 

Car seats have proven efficacy in reducing child deaths and mandatory child 

restraint laws have led to an increase in their use. However, evidence from case 

control studies in term and preterm infants points to increased incidence of 

desaturation, bradycardia and acute life threatening episodes while seated in car 

seats. Evidence exists that deaths in sitting devices are not more prevalent in 

preterm infants and are relatively uncommon, accounting for 3% of all SIDS 

cases. Airway positioning and occlusion has  been identified as an important 

contributory mechanism in SIDS and provides biological plausibility for deaths 

occurring in infants semi-reclined in seating devices. 

In total, 8 SIDS cases were found whilst in a sitting device.  Four of these eight 

infants were in car seats, three of which were being used for the purpose of travel.  

Two cases were certified as Sudden Unexpected Death in Infancy rather than 

SIDS due to determination of hyperthermia and airway obstruction as 

contributory mechanisms at post mortem.   

Infants who died in the seated position were more commonly >20 weeks of age 

(n=5), outside the peak age range for SIDS deaths (4-16 wks).  The mean post 

gestational age at death was 20.38 weeks (2-60) and the mean corrected 

gestational age at death was 18.13 months. Among cases found in sitting devices, 

the length of time seated in the device until discovered at death showed a wide 

range; from 0.5hrs to 11 hrs. Examination of information on control infants 

revealed that 9.4% (n=125/1328) routinely slept in a sitting device for daytime 

sleep. 
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Figure 8.12.  Sleep location at time of death of infants dying suddenly an unexpectedly 

in Ireland, 1999-2010. 

Table 8.5:  Sudden unexpected deaths in sitting devices (1999-2010).
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Section 9 Sudden Unexplained Death in Older Children (1-4yrs). 

 

9.1 Sudden unexplained deaths in childhood (SUDC). 
Unlike sudden unexplained death in infancy, sudden unexplained deaths in older children 

is rare and consequently there is very little information available on these cases in the 

literature.  These deaths, know as Sudden Unexplained Death in Childhood, abbreviated 

as SUDC were defined by Krous in 2005 as “the sudden death of a child over one year of 

age which remains unexplained after a thorough case investigation, including review of 

the clinical history and circumstances of death, and performance of a complete autopsy 

with appropriate ancillary testing”
45

. This definition, other than the different age 

specification is similar to that of SIDS.  The incidence of SUDC in the USA is 

1.3/100,000 livebirths
46

.  The incidence and annual trend of SUDC in Ireland is outlined 

in table 9.1. 

 

9.2 Incidence and annual trend in sudden unexplained death in children <5yrs. 

Between 1994 and 2008, a total of 735 sudden unexpected deaths in children less than 

5yrs of age were reported to the National SIDS register.  Of these, 587 (79%) remained 

unexplained following post mortem investigation while a cause of death was established 

for 139 (19%) and 9 (1.2%) had insufficient information for follow-up.  Of the 587 cases 

that remained unexplained, 44 (7.5%) were older than one year of age. 

The proportion of deaths certified as sudden unexplained death in infancy and/or 

childhood that are greater than 1yr has increased in recent years; from an average of 6% 

of cases between 1994 and 2006 to 9% in 2007 and 21% in 2008 (n=6/28) (see 2013 

annual report).  These figures dropped slightly in the three years between 2009 and 2011 

with the proportion of unexplained deaths >1yr now at 5.5%. The combined figure for the 

years 2007-2011 combined was 14%.  Recent figures for 2012 and 2013 were 9% and 

12% respectively and 17%  in 2014 (figure 9.1).  

The actual number of SUDC cases per annum had increased also (table 9.1), indicating 

that the observed increase is not merely a consequence of the reduction in overall number 

of SIDS.    Trends in SUDC rates in comparison with SIDS rates between 1994 and 2011 

are shown in figure 9.2 and table 9.1.  While the SIDS rate declined during this time, the 

rate of SUDC, expressed as the number of cases per 10,000 population age 1-4yrs 

increased gradually from an average of 0.24 per 10,000  (or 5 deaths per year) in the first 

3 years to an average of 0.52 per 10,000 (the equivalent of 13 deaths per year).  For the 

period from 2006 to 2008, SUDC accounted for 8.8% of all deaths in the 1-4yr age group 

in comparison with only 3.1% in 1994-1996 (table 9.1).  SUDC accounted for almost 

10% of deaths in 1-4yr olds in 2014, a rate of 1.4 per 10,000 population 1-4yr olds. 
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Figure 9.1.  Age distribution of sudden unexplained deaths in infants and young 

children in Ireland 1992-2014. 

 

 

Table 9.1.  Prevalence of SUDC in Ireland 1994-2014. 
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Period Number of SUDC Total deaths in 1-4yr olds SUDC as % of total SUDC rate SIDS Rate

deaths in 1-4yr olds n/10,000 population (n/1000 livebirths)

1994-1996 5 162 3.1% 0.08 0.71

1997-1999 6 191 3.7% 0.14 0.77

2000-2002 9 181 5.0% 0.14 0.71

2003-2005 11 147 7.5% 0.16 0.49

2006-2008 13 147 8.8% 0.18 0.34

2009-2011 9 165 5.5% 0.11 0.3

2012 2 48 4.2% 0.07 0.29

2013 2 55 3.6% 0.07 0.35

2014 4 41 9.8% 1.40 0.34
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Figure 9.2.  Trends in SIDS/SUDC rates over time 

A full description of the study of SUDC cases can be found in the published article; 

McGarvey C, O’Regan M, Cryan J, Treacy A, Hamilton K, Devaney D and Matthews T.  

Sudden unexplained death in childhood (1-4yrs) in Ireland: an epidemiological profile and 

comparison with SIDS.  Archives of Disease in Childhood.  2012. doi: 10.1136/archdischild-

2011-301393. 
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Section 10 Sepsis Fatalities in the Irish Paediatric Population. 

  

10.1 Assessment of Sepsis fatalities among Irish children. 

Sepsis, defined as the systemic response to infection remains a significant cause of 

morbidity and potential mortality in the paediatric population.  However, there is little 

accurate information on the incidence of sepsis fatality in the Irish paediatric 

population.  Accurate disease-specific coding is essential to provide accurate 

population based data on the burden of disease in children in order to facilitate 

development of health policy including targeted intervention strategies.  A previous 

study identified a discordance rate of 4% in cause of death coding of paediatric deaths 

in Ireland which was particularly evident among the category of infectious diseases. 
(Shilling C, Matthews T, McGarvey C, Hamilton K, Devaney D. Review of national paediatric 

mortality statistics in Ireland, 2006-2011.  Are some deaths preventable? Annual meeting of 

the Paediatric pathology Society, St Petersburg Russia, Sept 2013.) 

 

10.2 Study Objectives 

 Identify the main causative pathogens in sepsis related deaths in Irish children. 

 Examine the accuracy of cause of death certification of sepsis fatalities and identify where 

discrepancies exist. 

 Examine the quality of sepsis autopsies by determining the proportion meeting the minimum 

accepted requirements of the Rushton score. 

 

 

10.3. Methods 

Cause of death information on all deaths in children under 15yrs registered in Ireland between 

2006 and 2012 were collated by the National Paediatric Mortality Register. Cases of 

sepsis/infection related deaths were extracted from the database and information 

independently reviewed by specialist paediatric pathologists. The certified cause of death and 

the corresponding ICD-10 code assigned by the CSO was compared to that assigned to each 

case following this review. Available autopsy reports were examined for 

epidemiological information and modified Rushton scores calculated. International 

mortality statistics were retrieved from WHO Global Mortality Database. 

 

10.4 Fatality rates due to sepsis: 

A total of 2744 deaths registered in Ireland during the period 2006-2012 occurred in 

children aged <15yrs, of which 19% (n=523) were recorded as being due to sepsis or 

infection.  Excluding cases of neonatal sepsis and those with underlying conditions 

the number of sepsis fatalities was 89.(fig 10.1)   Sepsis fatality rates estimated in this 

study were greater than previously reported in all age categories examined. (table 
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10.1) The analysis estimated an overall proportionate sepsis mortality rate of 6.5% in 

children aged 28days-14yrs, more than three times that reported in official national 

statistics.  Review of the initial cause of death category assigned to sepsis fatalities via 

the ICD-10/ICD-9 coding system revealed that only 38% of cases were correctly 

coded and categorised as infectious diseases.  More commonly assigned categories 

included Diseases of the Nervous (16%), Respiratory (15%) and Circulatory (11%) 

systems with 7% left uncategorised. (figure 10.2) 

 

 

 

 

 

Figure 10.1: Flow chart outlining the number of deaths due to sepsis/infection in 

children <15yrs registered in Ireladn during 2006-2012. 
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Table 10.1  Sepsis and Infection as a proportion of overall child mortality in Ireland, 

2006-2012. 

 

 

 

 

Figure 10.2: Initial ICD-10 coding assigned to sepsis/infection deaths in national 

statistical reports for 2006-2012 (age range 28days-14yrs). 

 

 

 

 

 

<1yr 28-364 days 1-4yrs 5-14yrs Total

28days-14yrs

Total number of deaths registered (all causes) 1916 546 355 464 1365

Total number of deaths due to sepsis/infection 321 145 98 104 347

Sepsis deaths (no underlying conditions) - 37 39 13 89

Overall mortality rate ( per 100,000 popn) 276.4 1.07 19.2 11.1 na

Sepsis mortality rate (per 100,000 popn) 0.63 0.08 2.11 0.31 na

Proportionate sepsis mortality 6.8% 11.0% 2.8% 6.5%

CSO reported infectious disease fatality rate 2.9% 7.8% 1.8% 2%

EU average

38%

11%16%

15%

10%
7% 3%

Infectious diseases

Diseases of the Circulatory system

Diseases of the Nervous system

Diseases of the Respiratory system

Certain conditions originating in the perinatal period
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10.5 Age and Gender Distribution of Sepsis Fatalities. 

The majority of sepsis fatalities included in this review occurred in children <5yrs, the 

greatest proportion (36.8%) observed in 1-4yr olds and slightly less in the post-

neonatal age group (34.9%).  (table 10.1)  More males died of sepsis than females and 

this was true of all ages. 

 

 

Table 10.2.  Distribution of sepsis fatalities by age and gender. 

 

 

 

10.6. Causative Pathogen. 

Breakdown of data by causative pathogen revealed that the greatest proportion of 

sepsis deaths were due to viral infections (47%) with streptococcus infection 

accounting for 23.5% and 17.7% due to meningococcal sepsis. 

  
Figure 10.3.  Breakdown of sepsis fatalities in children aged 29days- 14yrs, 

by causative pathogen. 

 

n % n %

All deaths registered 1566 56.7 1194 43.3

All sepsis fatalities 288 55.0 235 45.0

Sepsis fatalities (no underlying conditions) 51 57.3 38 42.7

28 - 364 days 20 54.1 17 45.9

1-4ys 22 56.4 17 43.6

5-9yrs 6 66.7 3 33.3

10-14yrs 3 75.0 1 25.0
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10.7.  Audit of quality of autopsy in sepsis fatalities. 

Available autopsy reports were examined for epidemiological information and modified 

Rushton scores calculated.  Following audit of the quality of postmortems, 65% of autopsies 

conducted in sepsis cases reached the minimum acceptable scores specified by modified 

Rushton scores. Cases scoring above the minimum were more likely to have been conducted 

by a specialist paediatric pathologist., (although not significantly so). 

 

Figure 10.4.  Proportion of sepsis/infection autopsies achieving minimum Rushton 

scores and conducted by specialist paediatric pathologist. 

 

 

10.8. Summary of analysis on sepsis data.  

Although a consistent decline in mortality rates from infectious diseases has been observed in 

Ireland this study confirms that rates previously reported for Ireland are underestimated. 

Sepsis remains a significant cause of mortality in the paediatric population in Ireland.  By 

understanding the impact of sepsis and identifying risk factors for sepsis related death, 

the quality of healthcare can be improved and the burden of sepsis in the healthcare 

system can be reduced 
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Section 11. Review of Death Registration Data. 

 

11.1 Effect of date of occurrence vs date of registration on mortality statistics. 

 

 Delays in registration of cause of death information mean that CSO annual data 

reflects statistics based on year of registration as opposed to year of occurrence.  

These figures may differ substantially, particularly in relation to sudden 

unexpected and unexplained deaths due to duration of investigative procedures. In 

any one year the reported statistics from the CSO will include only deaths 

registered in that current year along with the previous year.  As a result of this 

many deaths registered later than the year following the year in which the death 

occurred are not included in CSO statistics.  Again this is particularly true where 

the death is sudden and unexplained.  Data for 2007-2013 were examined and the 

proportion of deaths based on year of death vs year of registration was calculated, 

as well as the proportion of registered deaths that are never counted (results 

outlined in table 11.1).  In total, of the 1148 deaths (0-14yrs) registered between 

2007 and 2009, 52 (4.5%) were omitted from statistical reports. A small 

proportion of these late registrations are due to provisions in the Civil Registration 

Act 2004 which made it possible to register stillbirths that occurred prior to 1995.   

   

 Table 11.1.  Date of death vs date of registration for all deaths in children  

under fifteen years in Ireland. 

 

 

10.2 Examination of ‘Cause of Death’ assignment practices.  

All causes of registered deaths for the years 2007 to 2009 were reviewed by a 

specialist paediatric pathologist and cases where opinion varied as regards to the 

appropriate coding and cause of death category assigned were noted.  The 

pathologist disagreed with the category of death assigned in 18% of cases on 

average during this period.  Furthermore, on this occasion only differences of 

opinion relating to the overall category assigned were taken into account.  

Additional discrepancies were found within the various major categories. 

 Review of all 2353 certified deaths in children under 15 in Ireland between 2006-

2011 (complete information was available on 2280) revealed a discordance rate of 

4% in cause of death coding.  This discordance was particularly marked in deaths 

from infectious diseases, the proportion of deaths increased by 1% following 

review; from an initial n = 45 to 73. (fig 11.2).  The importance of this 

discrepancy is highlighted by the fact that some deaths from infectious diseases 

are potentially avoidable; high rates of morbidity and death recorded due to 

specific organisms in the past has led to vaccination programmes, such as the 

implementation of the HiB and meningococcal vaccination programmes or early 

warning system being implemented.  This review again highlights the importance 

Year 2010

Total deaths registered (0-14yrs) 315 438 395 430 385 366 372

Total late registrations 135 42.8% 156 35.6% 158 40% 171 39.8% 154 40.0% 142 38.8% 135 36.3%

Deaths which occurred in previous year 117 37.1% 126 28.8% 124 31.4% 123 28.6% 109 28.3% 107 29.2% 96 25.8%

Deaths occurring 2 years prior to year of registration 8 2.5% 16 3.7% 19 4.8% 18 4.2% 20 5.2% 10 2.7% 10 2.7%

Deaths occurring 3 years prior to year of registration 4 1.3% 3 0.7% 3 0.8% 10 2.3% 5 1.3% 3 0.8% 4 1.1%

Deaths occurring 4 years prior to year of registration 2 0.6% 2 0.5% 3 0.8% 2 0.5% 5 1.3% 1 0.3% 3 0.8%

Deaths occurr >4 years prior to year of registration 4 1.3% 9 2.1% 9 2.3% 18 4.2% 15 3.9% 21 5.7% 22 5.9%

20132007 2008 2009 2011 2012
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of involvement of specialist paediatric pathologists in the investigation of sudden 

unexpected death in children and also emphasises the need for medical personnel 

in the assignment of ICD codes.  

  

 Figure 11.1. Percentage of registered deaths 0-14yrs, with disagreement re 

appropriate ICD-10 coding following review by a specialist paediatric 

pathologist. 

 

  

 Figure 11.2.  Change in proportion of deaths categorised as ‘Infectious 

Diseases’ following pathologist review.  
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Section 12  Discussion 

 

12.1Infant and child mortality rates are important indicators of health due to their association 

with factors such as maternal health, quality and access to medical care, socioeconomic 

conditions and public health practices.  The success of the SIDS register has 

demonstrated the effectiveness of complete registration systems in achieving reductions 

in mortality and it highlights the necessity for the standardization of procedures for the 

investigation, diagnosis and categorization of deaths in infants and young children. This 

is exemplified by the observation that the countries with the lowest SIDS rates have post-

neonatal mortality rates that are equivalent to or greater than Irish rates, suggesting that 

variations in diagnosis and categorization of cause of death rather than lower numbers of 

deaths are responsible for such extremely low SIDS rates.  Although reliable data is 

available on Ireland’s infant mortality rates, there is currently very little accurate data 

available on mortality in children after the age of one year.  Accurate information 

relating to all causes of paediatric death is necessary to identify the most prevalent causes 

of death along with associated risk factors, in order to formulate prevention policies.  

 

12.2The review of Irish and international child mortality rates in this report demonstrate that 

other than reductions in infant mortality, there has been no other decline in paediatric 

mortality in Ireland since prior to 1994.  Crucially, examination of the major causes of 

death indicated that many of these deaths are preventable.  Following infancy, rates of 

childhood death reduce gradually and then increase again from the age of ten onwards.  

A total of 2353 deaths in children aged 0-14yrs were registered in Ireland between 2006 

and 2011.  While SIDS and congenital anomalies accounted for the majority of deaths in 

the postneonatal age group, after the age of one year, the leading cause of childhood 

deaths in each year was accident and injury.  Other important causes of death following 

infancy congenital anomalies, neoplasms and diseases of the nervous system.  Other than 

an increase in the proportion of unexplained deaths in the 1-4yrs age group, there has 

been no variation in trends of the proportion of specific causes of deaths over the six year 

period.   

 

12.3Every year, in every age group a greater number of deaths occurred among males than 

females and this was true of all cause of death categories. It was particularly true of 

deaths from accident and injury.  The greatest number of deaths from external causes was 

due to road traffic accidents, the majority of which involved head injuries.  

Unfortunately, the death registration information available did not provide sufficient 

information to distinguish accurately in all cases between passenger and pedestrian 

deaths, a difficulty which will be overcome by the register via examination of 

accompanying post mortem reports and this work has already been initiated.  Although a 

range of codes exist to more specifically describe all types of external deaths this option 

did not appear to be utilized in a standard format, making it difficult to establish accurate 

detailed statistics on these deaths. For example some deaths attributed to head injuries 

did not reflect the cause of the injury in question, and other motorized vehicle accidents 

were classified as farm accidents.    Furthermore, it was not sufficiently clear in all cases 

whether deaths from strangulation and drowning were accidental or intentional.  A 

review of all registered deaths by paediatric pathologists is currently underway to 

ascertain the proportion of deaths that have potentially been misclassified and results will 

be included in subsequent reports. 
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12.4The highest rate of unintentional injury deaths occurred in children aged 1-4yrs.  

Reviews of data on childhood deaths from injury show that there is a strong association 

between the stage of life and the type of injury sustained by the child; the age, stage of 

development, how the child interacts with the world and the type of activities undertaken, 

all being factors in this association 
10, 35, 36

. It has been hypothesized that because of rapid 

changes in development in early childhood, conventional age groupings, and even single 

year of age analyses may be inadequate to reflect variation in risk of injury for children 

younger than four years
35

.  The PMR will have the capacity to address this question for 

the Irish paediatric population by examining data on mortality from external causes using 

narrower age groupings with a view to establishing whether certain risks apply more to 

children at specific stages of development.   

 

12.5This data showed that largest number of RTA, drowning and suicide deaths occurred 

during the Summer months.  The next step in this analysis is the review of accompanying 

autopsy reports to establish, mechanisms, severity and location of injury as well as 

gender differences, and temporal and seasonal distribution.  Existing data on childhood 

deaths from RTA, compiled by the Road Safety Authority have shown that although 

Ireland had one of the lowest child road fatality rates in the EU in 2004, the rate has 

increased gradually since and we had a child pedestrian (0-14yrs) fatality rate higher than 

many other EU countries in 2006
32

.  

 

12.6The results of this study are in keeping with those reported from other western countries 

with accident and injury being the most common cause of death among 1-14yr old 

children and road traffic accidents in turn being the most common reason for these deaths 

with evidence also that boys have a higher risk of death than girls 
14,28,51

.  However, there 

is an enormous difference in fatal injury rates throughout the EU, with Lithuania having 

the highest injury fatality rate and the Netherlands and Sweden having the lowest
52-54

.  It 

is estimated that more than 100,000 lives could be saved each year if every country in the 

EU27 reduced its injury mortality rate to the same level as that of the Netherlands
10

 and 

there is a growing body of evidence of effective injury and violence prevention 

strategies, many which have been shown to be cost-effective
55

. It is important to 

remember that deaths from accidental injury are only the tip of the iceberg; for each 

death there are a much larger number of non-fatal injuries, traumas and resulting 

disabilities.  Implementation of strategies to prevent deaths from accident and injury 

would also lead to reductions in the incidence of non fatal injuries leading to hospital 

attendances. 

 

12.7Injuries disproportionately affect the most vulnerable in society.  Ireland’s Child Safety 

Country Profile 2009 states that injury deaths in children and adolescents in Ireland in 

2005 represented nearly 6,800 potential years of life lost (PYLL), including 5,000 for 

unintentional injury- years where children and adolescents won’t be growing, learning 

and eventually contributing to society
1
.  There is currently a need to examine the factors 

that contribute to the increased incidence of injury deaths in Irish society via more 

descriptive studies, with particular emphasis on social indicators.   
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12.8Analysis of data relating to unexplained deaths in childhood (SUDC) indicated that 

SUDC is increasing in Ireland, both in proportion and number.  In order to determine 

whether this increase is real the possibility of a diagnostic shift must be considered.  This 

requires that trends in other causes of death such as sudden death due to cardiac causes or 

metabolic disorders that are not immediately identifiable and might be incorrectly 

classified as SUDC in the absence of specific investigative procedures, are examined and 

shown not to have not changed accordingly during the same time period.  The paediatric 

mortality register is currently in the process of conducting such a review of death 

registration data through collaboration with specialist paediatric pathologists in the 

Children’s University Hospital, Temple St by examining annual trends in all cause of 

death categories from 1994-2011.  Advances in post mortem procedures would suggest 

that more thorough investigations would result in a reduced number of deaths being 

certified as SUDC in more recent years.  On the other hand, traditionally there has been a 

heavy onus on the pathologist to identify a cause of death and therefore a tradition of 

identifying likely minor significant abnormalities as the cause of death, in the absence of 

any clearly significant abnormality.  It is also possible that fewer additional 

investigations are carried out due to reluctance of hospitals to retain additional tissue 

samples in light of the recent organ retention controversy
56

.   The analysis of trends in all 

causes of death will address this question. 

 

12.9The majority of SUDC cases occurred during the nighttime sleep in the child’s own cot 

in their own home environment, whilst in the prone sleep position.  Our preliminary 

analysis suggests that being found prone was associated with a significantly greater risk 

of death.  However, additional data and further study is required to confirm this finding.  

An increased sample size generated from the continuation of this case control study will 

provide increased statistical power sufficiently to ascertain accurately which variables 

pose an increased risk of death.  The data analysis showed that SUDC share other 

similarities with SIDS; similar proportions of both groups had symptoms in the 48hrs 

prior to death and had visited the GP with illness in the week preceeding deaths.  The 

proportion of SUDC with a low birthweight and/or were premature was also high and 

greater than national average figures. However, despite these similarities there were also 

some important differences apparent, particularly in relation to the last sleep 

environment.  Whereas half of all SIDS cases occur while bed-sharing, the vast majority 

of SUDC cases were sleeping by themselves.  Another important observation is the 

difference in the proportion of SUDC vs SIDS mothers that smoked during pregnancy.  

With the decline in use of the prone sleeping position, maternal smoking during 

pregnancy is now the major risk factor for SIDS, with a population attributable risk of 

49%
19

.  In contrast the results of this analysis indicate that that maternal smoking may be 

less important as a risk factor for SUDC and that different mechanisms of death are 

involved. SUDC may not represent a single underlying cause but may comprise a 

collection of deaths from various unknown causes, some of which like SIDS may be 

associated with maternal smoking and some of which may not. 

 

12.10 The unusually high incidence of a history of febrile seizures among SUDC cases 

relative to SIDS (<1%) and the general paediatric population (2-5%) is an important 

observation and warrants further study.  A history of seizure among SUDC cases has 

been reported previously by Kinney et al., The authors of this study concluded that a 

potential new entity may account for the majority of SUDC in toddlers, defined by sleep-
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related death in the prone position, individual/family history of febrile seizures and 

hippocampal and temporal lobe anomalies (abbreviated as SUDC-HAFST).  The 

mechanism of these deaths appears analogous to sudden death in epilepsy and along with 

the results of this Irish study raise concerns that febrile seizure may present greater 

danger than previously thought.  Additional data collection by the paediatric register will 

be designed to generate more information on SUDC in Ireland including information 

relating to the type, duration, timing and age of occurrence of these seizures, along with 

information on history of fever/ cause of fever, and any developmental delay.   

 

12.11 We concluded from this study that while SUDC share some characteristics with SIDS, 

there are also some important differences.  These differences suggest that there may be 

different cause of death mechanisms at play.  Standardization of definitions, protocols 

and procedures for investigating and reporting sudden unexpected deaths is required in 

order that efficient research studies are conducted. Previous audits on the autopsy 

procedure have demonstrated that a specialist paediatric pathologist should be employed 

in the investigation of these deaths
22

. This information will be of benefit in identifying 

cases of SUDI less than one of year of age that may be attributable to cardiac 

mechanisms such as long QT or Brugada syndrome, disorders of fatty acid metabolism, 

etc which can be potentially misdiagnosed as SIDS.  It is estimated that as many as 10% 

of SIDS cases may be misdiagnosed cases of sudden death due to cardiac mechanisms
57

.  

Such additional research will help determine whether SIDS and SUDC are the same 

patho-physiological entity or not.     

 

Conclusion 

This core dataset provides accurate, timely information on mortality in the paediatric 

population (<15yrs) in Ireland.  It identifies the most prevalent causes of death and 

enables trends to be tracked annually in a timely manner.  Continuation of this ongoing 

monitoring system and further development to include additional epidemiological data 

will help build the evidence base necessary to identify factors that contribute to the 

various causes of paediatric death in Irish society, improving and assisting in the 

information available to support policy.  By collecting epidemiological data associated 

with each death the PMR will be able to develop epidemiological profiles for the various 

categories of paediatric mortality and while in the more immediate future the emphasis 

would be on sudden unexplained deaths and deaths from external causes, this system 

could potentially be evolved to accommodate the study of infectious diseases.   
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