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The European Surveillance of Congenital Anomalies (EUROCAT) network of population-based congenital
anomaly registries is an important source of epidemiologic information on congenital anomalies in Europe
covering live births, fetal deaths from 20 weeks gestation, and terminations of pregnancy for fetal anomaly.
EUROCAT’s policy is to strive for high-quality data, while ensuring consistency and transparency across all
member registries. A set of 30 data quality indicators (DQIs) was developed to assess five key elements of
data quality: completeness of case ascertainment, accuracy of diagnosis, completeness of information on
EUROCAT variables, timeliness of data transmission, and availability of population denominator information.
This article describes each of the individual DQIs and presents the output for each registry as well as the
EUROCAT (unweighted) average, for 29 full member registries for 2004–2008. This information is also avail-
able on the EUROCAT website for previous years. The EUROCAT DQIs allow registries to evaluate their per-
formance in relation to other registries and allows appropriate interpretations to be made of the data collected.
The DQIs provide direction for improving data collection and ascertainment, and they allow annual assess-
ment for monitoring continuous improvement. The DQI are constantly reviewed and refined to best document
registry procedures and processes regarding data collection, to ensure appropriateness of DQI, and to ensure
transparency so that the data collected can make a substantial and useful contribution to epidemiologic
research on congenital anomalies. Birth Defects Research (Part A) 91:S23–S30, 2011. � 2011 Wiley-Liss, Inc.
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INTRODUCTION

European Surveillance of Congenital Anomalies
(EUROCAT) is a network of population-based registries

established in 1979 to conduct epidemiologic surveillance
of congenital anomalies in Europe. In 2010, membership
extended to 41 registries in 21 countries, covering 31% of
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all births in the European Union. The breadth of cover-
age encompassing regions with different health care,
health care information systems, and access to resources
(financial and expertise) present a challenge in terms of
ensuring consistency, uniformity and quality of data col-
lection throughout Europe. The EUROCAT data quality
strategy aims at improvement, standardization, and
transparency of data quality.

As Solomon et al. (1991) stated, ‘‘A registry is a data-
base of identifiable persons containing a clearly defined
set of health and demographic data collected for a spe-
cific public health purpose . . . . There should be explicit
standards and procedures for evaluating the system on a
regular basis.’’ As part of our data quality strategy,
EUROCAT developed a set of data quality indicators
(DQIs) in 2005. These DQIs are indicators calculated on
the totality of data over one or several years for each
registry, which serve to highlight the strengths and
weaknesses of the data. The DQIs help to focus the atten-
tion of registries on areas needing improvement, and
they are useful to data users for the interpretation of
data. The DQIs cover the following areas: completeness
of case ascertainment, accuracy of diagnosis, complete-
ness of information on EUROCAT variables, timeliness of
data transmission, and availability of population denomi-
nator information. DQIs have been published on the
EUROCAT website each year since 2005 and are dis-
cussed at annual EUROCAT meetings.

The DQI set is only one of a number of components of
the data quality strategy. Other components involving
the EUROCAT Central Registry include:

1. Detailed registry descriptions (EUROCAT, 2010a)
allowing the sources of information used by the
registry, and the limitations of these data in terms of
ascertainment and precision, to be understood

2. Investigation of the reasons for differences in preva-
lence of specific anomalies between registries for
specific research projects

3. Annual statistical monitoring of trends and clusters
revealing changes in data quality over time, which
are investigated by each registry (EUROCAT, 2010b)

4. Case-by-case data validation through a standard vali-
dation program in the EUROCAT Data Management
Program, which is used by all registries to transmit
data to EUROCAT. This validation includes checks
for duplicate cases and that logical values are entered
(i.e., impossible or inconsistent data entries are queried).

5. Case-by-case data validation, particularly of malfor-
mation coding, through review of selected case sets
for research projects and multiple malformation sur-
veillance, with queries sent to registries

Individual registries also use other methods to improve
accuracy and completeness. Sources of information for
notification of each case are coded locally by registries
and can be used by each registry for capture-recapture
type analyses (EUROCAT, 2006) or analyses of trends in
the proportion of notifications coming from each source.

In this article, we present the DQIs so that they can be
used or adapted by congenital anomaly registries world-
wide, and so that they can aid understanding and inter-
pretation of EUROCAT data. We present the range of
values of DQI in EUROCAT registries in the years 2004
to 2008 as an illustration.

MATERIALS AND METHODS
Summary of Methodology

Indicators are calculated for each registry and com-
pared to the EUROCAT (unweighted) average. All regis-
tries are shown on a single output sheet (Table 1) to facil-
itate appreciation of the range of values and place of the
registry within that range. Values that are either very
high or very low compared with the EUROCAT average
are deemed worthy of explanation.
The central registry calculates and publishes DQIs each

year for the preceding 5 years of data, where year refers
to year of birth, but DQI can also be applied to any time
period.
DQIs are calculated for full-member EUROCAT regis-

tries that transmit individual anonymous data to the cen-
tral database. In this article, we present the DQIs for 29
full-member registries for 2004 to 2008. DQIs are based
on all cases of congenital anomaly coded to the Q chapter
of World Health Organization International Classification
of Diseases 10th revision ICD10, excluding cases with
only minor anomalies according to the EUROCAT list of
exclusions (EUROCAT, 2005a). EUROCAT cases include
live birth (LB), fetal death from 20 weeks gestation (FD),
and termination of pregnancy for fetal anomaly (TOPFA).

Definition of DQI

Table 2 shows the list of 30 individual DQIs classified
by subset of DQI and the EUROCAT unweighted average
DQI score.

Ascertainment

Total congenital anomaly prevalence per 10,000
births. The total prevalence is calculated as: Total cases
(LB 1 FD 1 TOPFA) 7 Total births in population.
This DQI assesses overall ascertainment of cases of

major congenital anomaly within each registry. Registries
can assess their performance in relation to the EUROCAT
average, and prevalence below 2% is considered to repre-
sent underascertainment requiring an explanation in the
registry description and improvement if possible.
Spina bifida–to-anencephaly ratio and prevalence of

neural tube defects per 10,000 births. The DQI assessing
the ratio of spina bifida cases to anencephalus cases is
designed to indicate whether a registry may be underas-
certaining TOPFA. Registries with a ratio of high spina
bifida to anencephalus and a lower than average preva-
lence of NTD may be missing TOPFA cases, because the
rate of prenatal detection and termination for anence-
phaly is much higher than for spina bifida. The DQI is
an indicator for further investigation only; it is possible
that the true ratio may vary geographically.
Prevalence of selected cardiac anomalies per 10,000

births. The prevalence of five selected severe congenital
heart defects (CHDs; i.e., hypoplastic left heart, transposi-
tion of great vessels, tetralogy of Fallot, coarctation of
aorta, and common arterial truncus) represents CHD
cases that should be consistently diagnosed across
Europe in the prenatal or early neonatal period. A much
lower than average prevalence suggests that registries
have limited access to pediatric cardiology sources.
Prevalence of selected anomalies associated with

postnatal diagnosis. Six congenital anomalies (corpus
callosum anomalies, congenital cataract, coarctation of
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aorta, Hirschsprung’s disease, unilateral renal agenesis,
or craniosynostosis) covering a range of the major organ
systems and more likely to be diagnosed after the neona-
tal period were selected to assess the ability of registries
to ascertain cases after discharge from maternity units. A
high prevalence indicates good access to pediatric sources.

Prevalence of selected nonchromosomal syndromes.
This DQI assesses ascertainment of monogenic or terato-
genic syndromes within each registry that usually are
diagnosed within the first year after birth, as described in
the EUROCAT Guide to Syndromes (EUROCAT, 2005b).
A high prevalence indicates good access to medical genetic
departments, high early referral to medical genetics serv-
ices, or both, although syndrome diagnoses are made by
pediatricians in some registries with DNA testing on
request. A low prevalence indicates that cases within the
database may have unrecorded syndromes or that these
often postneonatally diagnosed cases are not reported to
the registry. This DQI relates to accuracy of diagnosis and
diagnostic coding and to case ascertainment.

Ratio observed to expected Down syndrome cases. In
2009 to 2010, a new DQI was added assessing Down syn-
drome (DS) ascertainment. The DS DQI calculates the ra-
tio of observed to expected DS cases, assuming a uniform
maternal age–specific DS prevalence across Europe.
Observed (O) is the number of LBs plus the number of
TOPFAs corrected for survival to LB (see Appendix for
details). The calculation is: O 5 LB 1 (Corrected TOPFA
3 Registry-specific % LB DS of all DS births [LB 1 FD]).
Expected (E) is based on 5-year-modeled, age-specific LB
estimates (Savva et al., 2010) applied to the maternal age
profile of each registry birth population (See Appendix).
A low O:E ratio indicates that registries are missing
cases, for example because they do not have direct notifi-
cation of DS cases from cytogenetic laboratories serving
their region’s population.

Prevalence of malformed stillbirths by gestational
age. There are two DQIs for assessing the ascertainment
of fetal deaths associated with congenital anomalies, and
they provide an essential part of perinatal mortality in-
formation based on registry data. The DQI for gestational
weeks 20 to 27 assesses the extent of ascertainment of fe-
tal deaths that may occur before the gestational age
threshold for stillbirths in each country. The prevalence
of fetal deaths at 28 weeks gestation and over represents
those that should appear in stillbirth statistics in all coun-
tries. A DQI much lower than the EUROCAT average
may indicate poor autopsy rates, poor cause of death re-
cording on stillbirth certificates, or poor access by the
registry to information about fetal deaths. A high TOPFA
rate in the registry area may also lead to a low fetal
death rate. Alternatively, misclassification of late TOPFA
as fetal deaths or stillbirths can increase the fetal death
and stillbirth rate. The number of fetal deaths is low
compared with the total number of cases with congenital
anomalies, so for smaller registries a few missing cases
will have major influence on this DQI. To gauge the reli-
ability of the information on fetal deaths by gestational
age, we provide the proportion of fetal death cases with
gestational age unknown.

Accuracy of Diagnosis

Proportion of multiple congenital anomaly cases
among nonsyndromic and nonchromosomal cases.

Table 2
List of EUROCAT data quality indicators

Data quality indicator
EUROCAT
average

Ascertainment
Total no. of cases
Total congenital anomaly
prevalence per 10,000 births

239.3

Spina bifida:Anencephaly ratio 1.33
Neural tube defect
prevalence per 10,000

10.2

Selected cardiac anomalies
prevalence per 10,000

13.5

Selected postnatal diagnosis
prevalence per 10,000

18.0

Nonchromosomal syndrome
prevalence per 10,000

7.8

Down syndrome: Observed:Expected
ratio by maternal agea

0.87

Prevalence malformed FD
or SB 20–27 weeks’
gestation per 10,000

2.06

Prevalence malformed SB � 28 weeks’
gestation per 10,000

3.02

Missing SB gestational age (%) 1
Accuracy of diagnosis

MM among nonsyndromes or
nonchromosomal (%)

12.1

SB with postmortem examination (%) 42
SB with postmortem examination
(results known) (%)

35

TOPFA with postmortem examination (%) 31
TOPFA with postmortem
examination (results known) (%)

26

Chromosomal anomalies with
karyotype performed (%)

58

Chromosomal anomalies with
karyotype perforemed
(results known) (%)

56

Chromosomal anomalies
with karyotype text (%)

59

Nonchromosomal MM with
known karyotype (%)

23

Down syndrome with Congenital
heart defects or duodenal
atresia (live births) (%)

45

Prevalence selected ICD10 Q-chapter/BPA
extension codes per 10,000

12.8

Prevalence selected unspecified ICD10
Q-chapter codes per 10,000

8.9

Completeness of information
Average number of core
variables 90% complete (of 12)b

10

Average number of noncore
variables 80% complete (of 26)b

9

Syndrome text complete (%) 67.8
Malformation1 text complete (%) 73
Number of registries with no other
text information available

4

Timeliness
No. of registries that transmitted
2008 data by February 2010

21

Denominator information
No. of registries with 80% of maternal
age denominators by 5-year groups

25

No. of registries with monthly denominators 15

aNew data quality indicator added in 2009–2010.
bBased on 2005–2008 data only.
FD, fetal death; SB, still birth; MM, multiple malformation;

TOPFA, termination of pregnancy for fetal anomaly.
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EUROCAT has developed an algorithm to identify poten-
tial multiple congenital anomaly cases for surveillance
(EUROCAT, 2005a; EUROCAT Report 9 paper). This DQI
calculates the proportion of potential MM cases among
cases that are not classified as syndromes or chromo-
somal anomalies by the algorithm. A high proportion of
potential MM cases may indicate that codes for major
anomalies are being used to classify minor features of a
syndrome. A low percentage may suggest inadequate fol-
low-up of cases diagnosed with an anomaly to record the
complete diagnosis.

Proportion of stillbirths and terminations of preg-
nancy with postmortem examination performed. These
DQIs assess the proportion of FD and TOPFA that have
postmortem examinations performed and whether the
postmortem results are known to the registry. Postmor-
tem examination results will confirm a diagnosis of a
congenital anomaly and may identify further (particu-
larly internal) anomalies if not detected during prenatal
screening or at birth. A low proportion suggests that
accuracy of diagnostic information is low.

Proportion of chromosomal case with karyotype
performed. These DQIs indicate the proportion of chro-
mosomal cases with a karyotype performed and whether
the karyotype results are known to the registry. The
availability of karyotype results within a registry confirm
accuracy of diagnosis and provide additional clinical infor-
mation, such as presence of mosaicism or translocations.

Proportion of nonchromosomal multiple anomaly
cases with known karyotype. This DQI indicates
whether the presence of a chromosomal syndrome has
been ruled out in potential multiple congenital anomaly
cases using the algorithm described In EUROCAT Report
9, paper 5. A high proportion indicates that the cases are
correctly classified as nonchromosomal. Lower propor-
tions are more difficult to interpret, because accuracy
depends on how well referral for karyotyping corre-
sponds to the likelihood of a chromosomal syndrome
given the malformations present.

Proportion of LB DS cases with congenital heart
defects or duodenal atresia. This DQI assesses the extent
to which the individual features of a syndrome are
coded. EUROCAT recommends the coding of all major
anomaly components of a syndrome.

Prevalence-selected ICD10 Q-chapter and BPA exten-
sion codes. The ICD10 codes for certain congenital
anomalies have an extra BPA extension code added to
allow more specificity of the anomaly. This code applies
to the following selected anomalies: Q00.00 (anencephaly,
acephaly, acrania, amyelencephaly), Q00.20 (iniencephaly,
open), Q04.00 (agenesis of corpus callosum), Q04.35
(hydranencephaly), Q21.10 (ostium secundum atrial
septal defect, type II), Q21.21 (common atrioventricular
canal), Q25.10 (preductal coarctation of aorta), Q25.11
(postductal coarctation of aorta), Q26.20 (total anomalous
pulmonary venous connection-subdiaphragmatic), Q33.80
(congenital [cysti]) adenomatoid malformation of the
lung), Q39.11 (atresia of esophagus with fistula between
trachea and lower esophageal pouch), Q44.20 (intrahepatic
biliary atresia), Q61.41 (multicystic dysplastic kidney,
bilateral), Q64.20 (congenital posterior urethral valves),
Q71.31 (absence or hypoplasia of thumb), Q89.80 (caudal
dysplasia sequence). A low prevalence suggests that the
register is not systematically using the BPA extension
code.

Prevalence-selected unspecified ICD10 Q-chapter
codes. Precision of congenital anomaly coding is impor-
tant, and the use of unspecified codes is discouraged. This
DQI calculates the prevalence of use of the following
unspecified codes: Q04.9 (brain malformation), Q05.9
(Spina bifida), Q24.9 (heart malformation), Q33.9 (lung
malformation), Q43.9 (intestinal malformation), Q54.9
(hypospadias), Q63.9 (kidney malformation), Q74.9 (limb
malformation), Q79.9 (musculo-skeletal malformation),
Q89.9 (unspecified malformation), and Q99.9 (chromo-
somal abnormality). In the event that an unspecified code
is entered in the EUROCAT Data Management Program,
the validation routine will prompt users to enter a more
specific code and to provide a text description of the case.
This DQI identifies registries using unspecified codes and
is the only DQI for which a small prevalence is desirable.

Completeness of Information

Core data. For a case to be accepted in the database, it
must have a unique local identification number, date of
birth, and at least one valid ICD10 congenital anomaly
code (up to nine ICD10 codes can be given). EUROCAT
has 12 additional core variables that are compulsory and
must also be transmitted; these are: sex, number of babies
(singleton, twin, or higher order), number of babies mal-
formed in a multiple set, type of birth (e.g., LB, FD,
TOPFA), civil registration status, birthweight, gestational
age, survival to one week, age when anomaly was
detected, gestational age at prenatal detection, age of the
mother, and the McKusick code (Online Mendelian In-
heritance in Man) if a Mendelian syndrome is present.
The DQI specifies how many of the 12 core variables
reach 90% completeness. Because the set of core variables
was changed in 2005, the DQI is limited to the period
2005 onward.

Noncore data. There are 26 ‘‘noncore’’ variables that
mostly provide information on process of diagnosis,
maternal exposure, family history, and sociodemographic
detail (EUROCAT, 2005a). Not all registries have the
resources to collect complete and accurate information on
all of these variables; therefore, they are not part of the
compulsory dataset. The DQI specifies the number of non-
core variables that reach at least 80% completeness,
because this is generally the minimal requirement for
inclusion in a EUROCAT study using the variable in ques-
tion. Detailed tables of the percentage of missing, invalid,
or unknown values for each variable accompany the DQI
and are published on the membership-only section of the
website (http://www.eurocat-network.eu)—the DQI seeks
to summarize this information in a single value.

Proportion of cases with text describing syndromes or
congenital anomalies. In addition to entering the ICD
codes, EUROCAT encourages registries to provide writ-
ten text describing the syndromes and congenital anoma-
lies registered. This process is essential for some syn-
drome codes that represent more than one syndrome,
and it validates congenital anomaly coding and may give
more detail about the anomaly. These DQIs specify the
proportion of cases with text completed for the syndrome
and malformation variables, depending on whether a
syndrome or malformation code was entered.

Availability of other text variables. In addition to the
syndrome and malformation variables, eight other varia-
bles allow for additional text information (specify type of
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twin, first prenatal test, karyotype, drug, consanguinity,
sibling with an anomaly, mother or mother’s family with
an anomaly, and father or father’s family with an anom-
aly). This DQI indicates the registries that do not provide
any information on these text variables.

Timeliness. We expected to have the information on
cases born in 2008 by February 15, 2010, allowing time
for late diagnosis of cardiac defects and other anomalies
and time for registration processes to be completed
locally. Only registries that meet this deadline are
included in statistical monitoring by the Central Registry
(EUROCAT Report 9, Paper 4). This DQI specifies
whether the registry met the February 15 deadline for
data transmission that year (e.g., that met the 2008 data
transmission deadline in 2010). An earlier deadline is
currently under consideration, because considerable
improvement has been made in the number of registries
meeting the current deadline.

Denominator information. These DQIs identify the
registries that provide the number of births by 5-year
maternal age group for at least 80% of the population
covered by the registry (maternal age denominators) and
the number of registries that provide the number of
births by month (monthly denominators), in the 5-year
period covered by the DQI. Total birth denominators are
an absolute requirement and therefore are not included
in DQI.

RESULTS

Table 1 shows the full DQI results for 2004 to 2008 for
each full member registry, which are also on the EURO-
CAT WEBSITE (EUROCAT, 2010c). Of the 29 registries,
21 transmitted their 2008 data by the February 15 2010
deadline; 27 provided maternal age denominators, and
15 provided monthly denominators; 28 registries had
more than 90% complete information on at least eight
core variables. Twelve registries provided more than 80%
complete information on half of the noncore variables.

DISCUSSION

Complex factors influence the quality of data collected
by a congenital anomaly registry. No registry has infinite
resources; therefore, decisions are made at a local level
about data collection to maximize the use of available
resources and expertise within the registry (i.e. to do
fewer things well, rather than more things poorly). Diag-
nostic issues are outside the control of the registry—for
example, the autopsy or karyotyping rate, rate of referral
to medical geneticists, or use of routine echocardiogra-
phy—although some registry personnel also have a clini-
cal role or feed-back information to improve diagnosis
locally. The DQIs thus relate to both diagnostic and regis-
try processes. Whereas cancer registries have developed
and published some data quality indicators (Curado
et al., 2009; de Angelis et al., 2009), none to our knowl-
edge have been published for congenital anomaly
registries.

EUROCAT’s policy is to strive for high-quality data,
accompanied by transparency as to strengths and weak-
nesses in data quality. The provision of DQIs allows
registries to evaluate their performance in relation to
other registries and to focus their efforts to improve data,
and it allows appropriate interpretations to be made of

the data collected. It is possible for a registry to score
low on one or a few DQIs, but to be cost-effective in focus-
ing on some areas of excellent data as a basis for selected
areas of surveillance. As a network, EUROCAT has a broad
set of surveillance objectives (EUROCAT, 2005a), but not all
registries have an official capacity or remit to meet all these
objectives. Some registries are best suited to participate in
timely statistical monitoring in relation to environmental
teratogenic exposures, whereas others are better suited to
evaluate the population sensitivity of prenatal screening for
detecting affected pregnancies, to establish the prevalence
of rare genetic syndromes, or to participate in pharmacovi-
gilance studies (EUROCAT, 2005a).
A distinction needs to be made between the underlying

prevalence of congenital anomalies, and the prevalence
of diagnosed congenital anomalies. The latter is affected
by the quality of diagnostic services available and their
accessibility to all those who may need them. A low
prevalence of an underdiagnosed syndrome may on the
one hand be considered poor quality data, but on the
other hand be considered good quality data regarding
what is diagnosed in the population. Ultimately, quality
of data can only be properly assessed in relation to the
specific purposes for which the data will be used. The
EUROCAT DQI are related to the EUROCAT surveillance
objectives, but will have different importance in relation
to different types of surveillance activity.
Many of the DQI should be interpreted not as quantita-

tive assessments of data quality, but as indicators that
show where further investigation is required. It is partic-
ularly informative to look at the pattern of DQI, rather
than any individual value – the pattern of DQI within a
registry, or the pattern of a specific DQI across registries.
A registry with values across many DQI which are much
lower than the EUROCAT average needs a general
approach to improving its registration sources and meth-
ods, which may require increased resources. Some of the
variation in certain DQIs may reflect true geographic var-
iation rather than data quality. For example, while a low
NTD rate accompanied by a high spina bifida: anence-
phaly ratio may be an indication of missing terminations,
there may also be real variation in ratio related to NTD
prevalence (Dolk et al., 1991) and registries should exam-
ine their position within the pattern of these DQI. Simi-
larly there may be some real variation in the prevalence
of selected severe CHD, or selected syndromes.
The DS-related DQIs are an area of active develop-

ment, and they have only been introduced in 2010.
Where there is a high prenatal diagnosis and TOPFA
rate, this may be selectively leading to termination of DS
with severe associated structural anomalies (e.g., congeni-
tal heart defects), which is an area of ongoing research in
EUROCAT. Alternatively, natural late fetal death rates
even in countries without TOPFA are lower than
reported in previous decades. The survival correction fac-
tors to LBs published in the literature (Morris and Savva,
2008) may therefore not be appropriate, thus leading to
O:E ratios significantly above 1 for some registries.
Nevertheless, a low O:E ratio is difficult to explain other
than as a case ascertainment problem; this also has impli-
cations for the DQI assessing the proportion of CHD and
duodenal atresia among live born infants with DS. This
percentage may be lower when there is a high proportion
of TOPFA in the population for the reasons explained
previously. Again, the DQI serves as an indicator that
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further investigation is required, and it is not an absolute
assessment of data quality.

The DQI should be interpreted in the context of the
standard registry descriptions outlining registry method-
ology (EUROCAT, 2010a). For example, if registries only
ascertain cases diagnosed up to 1 week of age, then the
prevalence of conditions associated with later postnatal
diagnosis are likely to be low. If access to records from
certain specialist services such as pediatric cardiology
has not been granted, then this will be reflected in CHD-
related DQI. Registry descriptions may also explain poor
ascertainment. For example, transitions to different types
of electronic reporting, or transitions to different data
protection requirements, can create problems.

Some DQIs are limited in interpretation because of
a lack of standardization in the health services. For
example, the proportion of fetal deaths with autopsy
performed would ideally be framed as the proportion
performed by a specialist fetal pathologist, but this
information is not routinely available or easy to standard-
ize across countries. Similarly, the karyotyping rate as an
indicator of quality of information on multiply mal-
formed cases ignores the potential influence of indication
for karyotyping in determining data quality.

The DQI were developed and first implemented in
2005 and first presented at the EUROCAT Registry Lead-
ers Meeting in Poznan, Poland, June 2005. Since then,
they have been presented and discussed each year at an-
nual meetings and published on the EUROCAT Web site
(EUROCAT, 2010c). It is now also possible to track data
quality over time, both in terms of the average across the
network, and for specific registries. Recent comparisons
of 2000 to 2004 with 2004 to 2008 have shown favorable
data quality trends across the network. For example,
threefold as many registries now transmit recent data by
the February 15 deadline. Fewer registries have an over-
all prevalence of congenital anomalies below the
expected rate of 2% in 2004 to 2008, and the prevalence
of selected, postnatally diagnosed anomalies has
increased from 8.9 per 10,000 births to 18.0 per 10,000.

The development and use of DQI is not a static process
because the clinical world may change dramatically over
time; therefore, the DQIs need to be evaluated regularly
and new DQIs should be developed as required. We
believe that the DQIs presented in this article are a useful
part of the entire data quality strategy, and we will be
continuing to revise and refine the DQIs. Future versions
will be available on the website (EUROCAT, 2010c).
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APPENDIX

Details of calculations for observed and
expected DS cases

Indirect standardization (ISR) was used to compare the
observed (O) number of DS cases corrected for survival
to LB in each EUROCAT registry with the expected (E)
number of DS cases based on age specific LB plus cor-
rected TOPFA estimates applied to the registry popula-
tion (ISR 5 O 7 E).

Calculation of corrected observed DS cases. DS
TOPFA cases include cases that are detected prenatally
before 20 weeks gestation and that would not have sur-
vived to 20 weeks gestation, because of the significant

Table A1
Survival correction weights: probability of surviving up to 20 weeks gestation applied to each TOPFA casea

Gestation (weeks)

10 11 12 13 14 15 16 17 18 19 20

Trisomy 21 0.89 0.91 0.92 0.93 0.97 0.97 0.98 0.98 0.99 1.00 1.00

The expected number of Down syndrome DS cases is based on 5-year age-specific live birth plus corrected TOPFA estimates based on
data from England and (1989–2007).

aJ.K. Morris, personal communication.
TOPFA, termination of pregnancy for fetal anomaly.
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spontaneous abortion rate of DS fetuses in the first and
second trimesters. We therefore corrected the observed
number of TOPFA cases at less than 20 weeks gestation
for the likelihood that the fetus would otherwise have

survived to 20 weeks gestation. We assume DS diag-
nosed after 20 weeks gestation will always be identified
whether it is a TOPFA or an FD.

1. Adjust DS TOPFA pre-20 weeks to the proportion
that would survive to 20 weeks gestation using
the probability of surviving weights listed in Table
A1. These cases are the ‘‘corrected early TOPFA
cases’’.

2. Sum the number of corrected early TOPFA cases
and the number of late TOPFA DS cases (>20 weeks
gestation), multiply by the EUROCAT registry-spe-
cific proportion of LB DS cases of all DS births (LB
1 FD). This result is the proportion of TOPFA cases
that would have resulted in an LB.

3. Add the number of LB DS cases to Step 2 to obtain
the corrected observed number of DS cases.

Calculation of corrected observed DS cases. Calcula-
tion of Expected DS cases The expected number of DS
cases is based on 5-year age-specific LB + corrected
TOPFA estimates based on England & Wales data 1989-
2007, see Table A2 (Savva, 2010).

Table A2
Trisomy 21 live births plus corrected TOPFA estimates
for 5-year maternal age groups based on data from

England and Wales (1989–2007)

Maternal age
(years)

Down
syndrome live
birth rate per
10,000 births

<20 6.678
20–24 6.992
25–29 8.395
30–34 14.764
�35 64.980

Data from Savva GM, Walker K, Morris JK, et al. 2010. The
maternal age-specific live birth prevalence of trisomies 13 and 18
compared to trisomy 21 (Down syndrome). Prenat Diagn 30:57–64.

TOPFA, termination of pregnancy for fetal anomaly.
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