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Introduction 

Aim of register 

T he Cork & Kerry congenital anomaly register operates using the EUROCAT protocol and definitions4.  It covers an average 
of 7,600 live and stillbirths with approximately 212 congenital anomaly cases recorded per year.  For live births late diag-

nosed cases are included up to the age of seven years.   
 
The registry is based on active case finding.  The Register Nurse identifies babies born with birth defects through the examination 
of birth records and hospital records of babies in Cork and Kerry.  Sources of data for the registry include hospital records from ob-
stetric and paediatric departments, paediatric cardiology and orthopaedics outpatients, paediatric secretaries, birth notifications, la-
bour ward registers, hospital inpatient enquiry data (HIPE), death and stillbirth certificates, post mortem examinations, domiciliary 
care allowance records and information from public health nurses.   
 
Information is collected on a standard form with standardised coding. Diagnosis data is coded using the International Classification 
of Diseases and Related Health Problems coding system, version 10.  EUROCAT seeks to have uniform case definitions in all reg-
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T his first report of the Cork and Kerry Congenital Anomaly Register looks at the epidemiology of children born with congenital 
anomaly to mothers resident in Cork and Kerry during the years 1996-2000.   

 
The Cork and Kerry Congenital Anomaly Register is a population-based register of information on all babies with a birth defect born 
to mothers resident in Cork and Kerry.  The register includes data on birth defects among babies born since 1996.  It is a member of 
EUROCAT registry, an established network of congenital anomalies registries1. This allows comparisons of data to be made with 
other areas.   
 
The surveillance of congenital anomalies is important. They are common, occurring in 2-3% of live births2 and 14-21% of still-
births3. They are a major cause of death around the time of birth and of childhood disability.  The cause of 60% of congenital anoma-
lies is unknown.  However, in some types of anomaly the possibility of prevention exists involving interventions such as immunisa-
tion against rubella, the taking of folic acid around the time of conception, and the avoidance of certain medicines during pregnancy.   
 
The examination of trends in birth defects may point to possible causes of individual defects and their prevention.  Trends examined 
include when they occur, individual characteristics like age at pregnancy, or lifestyle and environmental factors associated with cou-
ples that have affected babies.  Data available from a comprehensive register is needed to assess survival and disability outcomes and 
to evaluate the effectiveness of prevention and treatment options. This is important information for the parents of affected children. 
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T he aim is to maintain a register of 
all cases of congenital anomaly de-

tected in babies born to mothers resident 
in the counties of Cork and Kerry, at the 
time of the child’s birth. 

Objectives of register 

T he register sets out as a member of the EUROCAT network of congenital 
anomaly registries:  

◊ To provide baseline epidemiological information on congenital anomalies in 
Counties Cork & Kerry. 

◊ To detect and investigate trends in the frequency of congenital anomalies to 
assess the impact of known or suspected risk factors. 

◊ To evaluate the effectiveness and efficiency of health services (including pre-
natal diagnosis). 

◊ To act as a database for etiologic research. 
◊ To act as an information and resource centre for the population and health 

professionals regarding clusters or exposures or risk factors of concern. Methodology 



istries.  Data is collected on the infant’s birth, and on the timing and means of diagnosis.  Information on parental occupation, mater-
nal drug use, smoking and alcohol use, illness during pregnancy, outcome of previous pregnancies and demographic details is gath-
ered.  This information is entered onto a computer software database program Eurocat Data Management Programme (EDMP).  The 
Public Health Surveillance Scientist is responsible for EDMP and conducts data analysis for reports. 
 
Confidentiality is safeguarded.  The EUROCAT Registry data is very secure.  It is on a stand-alone designated personal computer 
(PC) which is not networked.  The PC itself is boot password protected with a separate password for the database.  It is stored in a 
locked office - which is not shared and is used solely by the nurse to the register who collects and registers the data.  No name and 
address data is computerised.  Whenever a potential case is identified the nurse checks the name and address against a manual index 
to see if that patient is already on the database.  
 
Ethical approval for the register is provided by the Clinical Research Ethics Committee of the Cork Teaching Hospitals.   
 
Data on the total number of births per year is available from the national Central Statistics Office (CSO).  These figures are needed 
to calculate rates of disease.  Trend analysis is done by a Chi square test using the number of cases per year and the number of births 
per year.   Scan analysis to detect clusters is based on a moving window test as described by Naus5 and Nagerwalla6.  Each child born 
with 1 or more birth anomaly, a case, is counted only once when looking at the overall rate and at factors such as sex of infant, age of 
mother etc.  For each child /case every defect or anomaly diagnosed is entered on the register and the data can also be analysed for a 
particular type of anomaly.   Therefore the number of anomalies on the register is greater that the number of cases and the average 
number of anomalies per case can be calculated. 

Results 

T here were 38104 births to mothers in Cork and Kerry during the five years 1996-2000.  The number of babies with a birth de-
fect was 1060, almost 2.8% of all births.  Fifty of the babies were stillborn.  There were more male (580, 54.7%) than female 

infants (479, 45.2%) born with a birth defect.  One infant had indeterminate sex. 
 
The rate of occurrence of congenital anomalies in Counties Cork and Kerry is within the range expected.  Table 1 shows the num-
ber of cases and the prevalencei per 10,000 births from Cork and Kerry Registry data compared to EUROCAT Registry data, 1996-
2000. For the Cork and Kerry Register cases that occur in live births and foetal deaths are registered.  In other European registers 
the number of induced abortions is also included.  
 
The overall rate for EUROCAT is less than the Cork & Kerry rate.  Differences in prevalence rates at birth over time or between 
regions may reflect one or more of the following factors: genetic differences, environmental differences, differences in diagnostic 
services, differences in the methods of collecting epidemiological data, and completeness of ascertainment, but also differences in 
prenatal screening policies and differences in frequency with which prenatal diagnosis is followed by termination of pregnancy, and 
even chance differences.  Information on 
termination of pregnancy is not available 
for Irish women.   
 
Table 1: Cases and prevalence per 
10,000 births from Cork and Kerry 
Registry data compared to EUROCAT 
Registry data, 1996-2000 (Includes Live 
Births, Foetal Deaths; and Induced 
Abortions where data is available) 
 
 
 
 
*Anomalies outside the Q chapter in ICD-
10 that are not tabulated by the EURO-
CAT central registry 
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i The prevalence rate for congenital anomalies measures the number of children who have a congenital anomaly present at birth by definition.  
The rate is usually given as the number of cases per 10,000 births. 

Congenital Anomaly

Cork & 
Kerry 
Cases

Cork & Kerry 
prevalence

Eurocat 
cases

Eurocat 
prevalence

All cases 1053 276.35 62758 215.98
Nervous System 116 30.44 6366 21.91
Eye 22 5.77 1322 4.55
Ear 34 8.92 1091 3.75
Congenital Heart Disease 350 91.85 17932 61.71
Cleft lip with or without palate 26 6.82 2631 9.23
Cleft palate 35 9.19 1582 5.55
Digestive System 43 11.28 4934 16.98
Internal urogenital system 67 17.58 8231 28.33
External Genital System 72 18.9 3560 12.25
Limb 219 57.47 10496 36.12
Musculoskeletal and connective tissue 114 29.92 6418 22.09
Chromosomal 128 33.59 9225 31.75
Anomalies outside normal range* 100 26.24 2678 9.22



Similarly the Cork & Kerry database includes cases of babies born with inborn errors of metabolism, haemophilia, red blood cell dis-
orders and some other conditions that are not collated by EUROCAT.  This accounts for the difference in the rate of “anomalies out-
side the normal range”.  
    
It should be noted that yearly rates are often based on small numbers and thus much of the yearly variation in rates seen is chance 
variation.   For an individual anomaly even one or 2 extra cases in a year can change the rate of occurrence significantly.  For exam-
ple the rate of occurrence for anomalies of the eye and the ear in Counties Cork & Kerry vary over the period the highest rate being 
3.6 and 2.3 times the lowest rate respectively.  The rate of occurrence of heart defects, which are more numerous, does not show the 
same degree of variation from year to year.  Over time it is expected that the Cork & Kerry rate will approach the EUROCAT aver-
age.  This will also occur as the collection of information among participating countries becomes more standardised.   
 
Seven cases on the database are not included in table 1.  They are cases with congenital anomalies of the feet, which are not included 
in EUROCAT.  This explains the apparent discrepancy in the overall number of cases on the register and the number used for com-
parison with EUROCAT data in table 1. 

Table 3: Stillbirths: Numbers and rate per 1000 births in the Cork & 
Kerry region 1996-2000 

Birth Characteristics of the Maternal Population 

Stillbirths 
Stillbirths accounted for 0.7% of total births in the SHB during the years 1996-2000 
as shown in table 3.   Stillbirths accounted for 4.7% of the cases of congenital anom-
aly as shown in table 4.  There were a total of 265 stillbirths over the five years, 50 
(18.9%) of whom had a congenital anomaly.  Babies born without signs of life with a 
gestational age of >= 24 weeks or a weight of >= 500g are registered.  Foetal deaths 
occurring before 24 weeks gestation or < 500g and spontaneous abortions are not reg-
istered.   
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Maternal Age 
Mothers of all ages gave birth to babies with a congenital anomaly.  The maternal age 
in five-year age groups for all births and births with congenital anomaly is shown in 
table 2.  In the five years of this report 59 children with congenital anomaly were 
born to teenage mothers representing 5.6 % of cases registered.  This compares with 
4.6% of all births born to teenage mothers.  The prevalence of congenital anomaly in-
creases with increasing maternal age after 35 years of age as shown in table 2.   

Table 2: Maternal Age  at birth 1996-
2000 

Chi square test: p is ≤ 0.001. The distribu-
tion is significant. 

The apparently higher rate of external genital system cases in Cork & Kerry seen in table 1 is explained by the registering of all cases 
of hypospadius in Cork & Kerry.  Recently EUROCAT changed its case definition to include all cases of hypospadius.  Prior to this 
EUROCAT guidelines excluded more minor forms of hypospadius.  From the outset a decision was made in Counties Cork & Kerry 
to register all cases of hypospadius, as hypospadius can be an early indicator of toxicant effect, while only more severe cases were 
submitted to the EUROCAT database. 

All Births

Births with 
Congenital 
Anomalies

No. (%) No. (%)
15-19 1736 (4.6) 59 (5.6)
20-24 4717 (12.5) 124 (11.7)
25-29 9815 (25.9) 260 (24.5)
30-34 13388 (35.4) 342 (32.3)
35-39 6848 (18.1) 210 (19.8)
40-44 1201 (3.2) 62 (5.8)
45+ 52 (0.1) 2 (0.2)
N/A 82 (0.2) 1 (0.1)
Total 37839 1060

Age Group

Year Still Births Live Births Total
SB rate/1000 
total births

1996 60 7317 7377 8.1
1997 55 7609 7664 7.2
1998 47 7807 7854 6
1999 47 7448 7495 6.3
2000 56 7658 7714 7.3



Table 5: Sex ratio for all births and 
births with congenital anomaly  

 
Table 6 shows the number of cases by year with the average number 
of anomalies per case.  As explained in the methodology once a case 
is registered all anomalies present in the child are recorded, this in-
cludes minor anomalies occurring in a child who has a major  
anomaly. 

Table 6: Numbers and birth prevalence rates per 1000 
births for all anomalies and mean number of anomalies 

per case in the Cork & Kerry region 1996-2000 

There were 57 babies born with a neural tube defect from 1996-
2000.  Of these 7 had encephalocele and the remaining 50 had either 
spina bifida and/ or anencephaly, with or without hydrocephalus.   
 
Folic acid supplements taken around the time of conception have 
been shown to reduce the rate of recurrence of spina bifida, hydrocephalus and anencephaly by up to 71%, while the rate of en-
cephalocele remains constant7.  Periconceptual folic acid also reduces first occurrence of neural tube defect8.   
 
A report by a EUROCAT working group examined neural tube defect (NTD) prevalence rates in Europe for 1980-2000 to deter-
mine the impact of folic acid supplementation policy in different countries9.   The study showed that in countries without a policy 
regarding folic acid supplementation there has been no discernable decrease in the total prevalence of NTD.  In countries with a 
policy to recommend periconceptual folic acid supplementation there is evidence of some decrease in prevalence but to a disap-
pointing degree compared to the potential for 
prevention.  In the UK and Ireland it was not 
clear if the decrease in prevalence was simply 
a continuation of the pre-existing decline in 
prevalence already evident in the 1980’s.   
 
The Chief Medical Officer in his 2004 report 
has called for the introduction of food fortifica-
tion with folic acid for the prevention of neural 
tube defects10.   
 

Infant Gender 
Worldwide male infants outnumber female infants at birth.  The average sex ratio 
for total births in Cork & Kerry 1996-2000 is 1.05:1 male:female.   The sex ratio 
for births with congenital anomaly in the Southern Health Board was 1.21: 1 male:
female.  The association of male infant sex with congenital anomaly is not statisti-
cally significant. 

Table 7: Neural Tube Defects: Trends in numbers and birth prevalence rates 
per 10,000 births by type in the Cork & Kerry region, 1996-2000 
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Chi square test: Not significant. 
P ≤ 1.0 

Table 4: Number of cases by type of birth 

All Anomalies
1996 1997 1998 1999 2000 1996-2000

No. of cases 212 204 210 220 214 1060
Livebirth 203 191 200 212 204 1010
Stillbirth 9 13 10 8 10 50

Year All Births

Births with 
congenital 
Anomalies

1996 1.08 1.21
1997 1.03 1.32
1998 1.04 1.15
1999 1.09 1.08
2000 1.02 1.33

Birth Year
Total 
Births

No. children 
with 

anomalies
Rate/1000 

births

Mean no. 
anomalies 
per case

1996 7377 212 28.7 1.95
1997 7664 204 26.6 1.98
1998 7854 210 26.7 1.6
1999 7495 220 29.4 1.83
2000 7714 214 27.7 1.78

Birth  Year 1996 1997 1998 1999 2000
Total Births 7377 7664 7854 7495 7714
No. NTD 13 13 10 11 10
NTD/10,000 18 17 13 15 13
No. Anencephaly 6 4 5 4 4
Anencephaly/10,000 8 5 6 5 5
No. Spina Bifida 4 9 3 6 6
Spina Bifida/10,000 5 12 4 8 8
No. Encephalcoele 3 0 2 2 0
Encephalcoele/10,000 4 0 3 3 0

All Anomalies 



Downs’ Syndrome is the most 
common trisomy and chromoso-
mal anomaly.   There were 96 
cases of Downs’ Syndrome, 11 
cases of Edwards’ Syndrome and 
8 cases of Pataus’ Syndrome born 
in 1996- 2000 in Cork and Kerry.  
Of the 96 children born with 
Downs’ Syndrome, 66 had at least 
one other anomaly.  Twenty-two 
of these children had 2 anomalies, 
while seven had three anomalies.  
Sixty-two (64.6%) of the children with Downs’ Syndrome had some form of  
congenital heart disease.  As can be seen in the table the number of cases with 
chromosomal anomaly fluctuates from year to year but there is no underlying trend 
in the number of cases. The prevalence of Downs Syndrome is greater in older 
mothers. 

Table 9: % Maternal Age Group in All Births 
vs Births with Down’s Syndrome 
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Table 10: Congenital Heart Anomalies: Trends in numbers and birth prevalence rates 
per 10,000 births for all congenital heart anomalies, hypoplastic left heart and coarcta-

tion of the aorta in the the Cork & Kerry region, 1996-2000 

Anomalies of the heart represent the largest single category of congeni-
tal anomaly accounting for one third of all cases of congenital anomaly 
in this region from 1996-2000.  Specific anomalies analysed were  
Hypoplastic Left Heart, Coarctation of the Aorta, Transposition of the 
Great Vessels and Fallot’s Tetralogy.  There was an increase in the 
rate / 10,000 births of all congenital heart anomalies combined during 
this study period.   This trend may be explained by improved case  
ascertainment.   Numbers are too few to examine trend by specific 
anomaly.  

Chromosomal Anomalies 

Chi-square test: P ≤ 0.001. The distribution is 
significant. 

Table 8: Chromosomal Anomalies: Trends in numbers and birth prevalence rates per 
10,000 births in the Cork & Kerry region, 1996-2000 

Birth Year 1996 1997 1998 1999 2000
Total Births 7377 7664 7854 7495 7714
No. of Chromosomal Anomalies 21 27 21 34 26
No. of Chromosomal Anomalies/10,000 28 35 27 45 34
No. Down Syndrome 14 21 15 28 18
No. Down Syndrome/10,000 19 27 19 37 23
No. Patau's Syndrome 2 1 1 1 3
No. Patau's Syndrome/10,000 3 1 1 1 4
No. Edward's Syndrome 3 2 1 2 3
No. Edward's Syndrome/10,000 4 3 1 3 4

Age Group All Births (%)

Births with 
Down’s 

Syndrome (%)
15-19 1736 (4.6) 1 (1.1)
20-24 4717 (12.5) 1 (1.1)
25-29 9815 (25.9) 11 (11.5)
30-34 13388 (35.4) 26 (27.1)
35-39 6848 (18.1) 34 (35.4)
40-44 1201 (3.2) 22 (22.9)
45+ 52 (0.1) 1 (1.1)
N/A 82 (0.2) 0
Total 37839 96

Congenital Heart Anomalies 

Birth Year 1996 1997 1998 1999 2000
Total Births 7377 7664 7854 7495 7714
No. Congenital Heart Disease 58 66 63 81 82
Congenital Heart Disease/10000 79 86 80 108 106
No. Hypoplastic left heart 0 3 2 1 3
Hypoplastic left heart/10,000 0 4 3 1 4
No. of coarctation of aorta 4 2 5 3 1
Coarctation of aorta/10,000 5 3 6 4 1
No. of Transposition of great vessels 2 7 4 4 4
Tranposition of great vessels/10,000 3 9 5 5 5
No. of Fallot's Tetralogy 1 4 1 4 6
Fallot's Tetralogy/10,000 1 5 1 5 8



Conclusion 

T his report provides information on the number of babies born with a birth defect in Cork & Kerry during the years 1996- 2000  
inclusive.  Over one thousand babies were involved representing 2.8% of the births during this period.  This is within the expected 

range.  The information provided in this report shows the importance of developing and maintaining a regional congenital anomaly     
register.  When information on a sufficient number of babies with birth defect (congenital anomaly) has been studied, it will be possible 
to inform mothers more clearly about the risk of birth defects occurring.  Congenital anomalies are an important cause of perinatal and 
infant mortality.  Fifty of the babies were stillborn.  Autopsy in these cases may be important to provide information for research on 
cause and outcome, and for genetic counselling.  Couples who have already given birth to an affected baby or who have a family history 
of birth defects are particularly interested in this information.  For other babies the early detection of an anomaly in the individual child 
may be lifesaving, for example, in congenital heart disease.   
 
The thalidomide disaster has taught us that it is equally important to examine congenital anomalies from a population perspective.  Then, 
a large number of babies were born with severe and unusual malformations due to the drug thalidomide, taken by their mothers in early 
pregnancy.  A delay in recognising that these malformations were linked with thalidomide meant that mothers continued to take the drug 
and many more children were affected.   
 
Since then, congenital anomalies surveillance has become an established public health activity in many countries.  These systems were 
initially set up to act as an early warning marker for possible changes in the rates of congenital anomalies due to drugs or environmental 
agents.  The objectives have now broadened.  The objectives of the Cork & Kerry Register are to provide baseline epidemiological  
information on congenital anomalies in the Cork & Kerry region.  The register can provide information to evaluate the effectiveness and 
efficiency of the health services (including prenatal diagnosis).  Data available from a comprehensive register is needed to assess survival 
and disability outcomes.   
 
One of the benefits of having a European wide network of congenital anomaly registries is that the database in time includes a sufficient 
number of cases of an individual anomaly to provide data for studies that seek to identify associated or causal factors.  The examination 
of trends in birth defects, such as when they occur, individual characteristics like age at pregnancy, or lifestyle and environmental factors 
associated with couples that have affected babies, may point to possible causes of individual defects and their prevention.  These studies 
may in time identify the means of preventing some congenital anomalies.  The recent worldwide rise in the prevalence of gastroschisis is 
one subject of current research.  The data on the SHB registry contributes to these studies through the EUROCAT Central Registry.   
 
Data protection issues are hindering the collection of data for disease registers such as the Cork and Kerry EUROCAT congenital anom-
aly register.  Since data collection commenced some data sources have been withdrawn as clinicians voice the need for clarification of 
the legal position.  This is a problem for other countries also.  The issue needs to be addressed on a national basis to support the continu-
ance of disease registers.   
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