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Methodological issuesin setting up a surveillance system
for birth defectsin India

SESHADRI SURESH, GURUSAMY THANGAVEL,
JAGADEESH SUJATHA, SURESH INDRANI

ABSTRACT

India is undergoing an epidemiological transition—communi-
cable diseases are on the decline due to better living conditions
and healthcare delivery. On the other hand, the relative increase
in the prevalence of non-communicable, chronic and genetic
diseases threatens to be a public health problem in India. One
such group of disorders is congenital malformations. Though
several studies have been done on congenital malformations in
India since the early 1960s, coinciding with the thalidomide
tragedy in the West, no uniform methods are available for the
surveillance of birth defects. Each study has come out with
varying results, not only because of the geographic variation in
birth defects but also due to the varying standards adopted by
each study in data collection, case definition and other method-
ological issues.

Setting up a mechanism to understand the extent and nature
of birth defects would involve the creation of a birth defects
registry. The goals and objectives of such a registry should be
formulated before it is set up. There are three types of registries—
descriptive, analytical and preventive. These can also be classified
as population- or hospital-based. Whether a registry is popula-
tion- or hospital-based depends largely on the movement of
mothers for delivery, registration of vital events in an area defined
by the programme, as well as the resources available to the
registry. Data can be collected in a passive or active manner,
which also depends on the resources available to the registry.
Every registry should have its own working definition of eligible
cases to be reported, depending on the diagnostic services
available in that area, and multiple sources of information should
be used to improve the ascertainment rate. All the diagnostic
terms should be coded and the information collected should be
stored in a well-constructed database, preferably a relational
type. Registries must evaluate their methods of data collection
periodically to estimate the number of false-positive and false-
negative reports. Ethical issues, cost and funding for the employ-
ment of various specialized professionals should be considered
before setting up a registry.

Natl Med ] India 2005;18:259-62

Fetal Care Research Foundation, 203, Avvai Shanmugam Salai, Royapettah,
Chennai 600014, Tamil Nadu

SESHADRI SURESH, GURUSAMY THANGAVEL,
JAGADEESH SUJATHA, SURESH INDRANI

Correspondenceto GURUSAMY THANGAVEL; thangavel g@gmail.com

© The National Medical Journal of India 2005

INTRODUCTION

The true magnitude of birth defectsin Indiais not known, though
research on congenital malformations started in Indiaas early as
1963.t Congenital malformations remain one of theleast focused
areas of disease surveillance in India? compared with communi-
cable and some chronic diseases. Unlike the situation in devel-
oped countries, where congenital malformations are the leading
cause of infant mortality,*® in India, low birth weight, prematu-
rity, sepsis and infections are still the leading causes of neonatal
and infant mortality.”® Perhapsfor this reason not much attention
hasbeen paidto the problem of congenital malformationsinindia.
However, hospital-based studies publishedin therecent past have
shown that birth defects are emerging as important causes of
perinatal and neonatal mortality,®° suggesting that India may be
undergoing an epidemiological transition.®!* This could be be-
cause other causes of perinatal mortality have been controlled by
improvement in obstetric and neonatal care.® All the hospital-
based studiesdone so far in Indiahave reported ahigh prevalence
of congenital malformations at birth.2>%" Although these figures
cannot be extrapol ated to the entire nation, the consistency of the
existing reports suggeststhat the magnitude of thisproblem could
be high.

Based on our experienceof birth defectsresearch and settingup
surveillance systems for birth defects, we discuss the various
methods available for setting up a registry for birth defects in
India

BIRTH DEFECTS REGISTRY: THE NEED OF THE HOUR

Statisticsfrom devel oped countries suggest that 2%6—3% of births
are associated with major congenital anomalies.® In India, 25
million births occur every year.® If we assume that the birth
prevalence of congenital malformationsinindiais2% (itislikely
tobemore), theninabsolutenumbersit could meanthat every year
500 000 babies are born with some form of birth defect; thisis
equal to the number of new cases of leprosy diagnosed in Indiain
ayear.' Fortunately, many of the major anomalies such as neural
tubedefects, conotruncal anomaliesof theheart, anterior abdomi-
nal wall defectsand oral cleftsare preventabl eby periconceptional
supplementation of folic acid alone.? Thus, dataon themagnitude
of birth defects are essential to plan preventive strategies and
organize methods of supportive care for affected individuals and
families.* Thiscan beachieved only through an organized system
such as aregistry for birth defects.

DEFINITION OF SURVEILLANCE
The epidemiological process of registering diseases or health
conditions is called surveillance. The two most commonly used
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definitions of surveillance are:

1. Theongoing systematic collection, analysisandinterpretation
of health data, essential to the planning, implementation and
evaluation of public health practice, closely integrated with the
timely dissemination of thesedatato thosewho need to know.?

2. Continuousanalysis, interpretation and feedback of systemati-
cally collected data, generally using methods distinguished by
their practicality, uniformity and rapidity rather than by accu-
racy or completeness.?

OBJECTIVES OF SURVEILLANCE FOR BIRTH DEFECTS

Before setting up a surveillance system for birth defects, the
mission and objectives of the surveillance have to be defined.
Defining the objectives will determine the type of surveillanceto
beset up. Usually, registriesfor birth defectsareset upto ascertain
the magnitude of birth defectsin adefined popul ation, monitor for
secular trends in the prevalence of birth defects, and conduct
aetiological research to determine risk factorsfor birth defects.

TYPES OF BIRTH DEFECT REGISTRIES

Thesearebroadly classifiedinto (i) descriptive, (ii) analytical and
(iii) preventive, based on the purpose they serve.Z A descriptive
registry is primarily involved in describing the magnitude of
congenital malformationsinagiven populationintermsof preva-
lence. Italsomonitorsfor secular trendsand occurrenceof clusters
of cases.® An analytical registry engages in aetiological re-
search;® e.g. whether antiepileptic drugs increase the risk of
congenital malformations. A preventive registry involves inter-
ventions*® such aspericonceptional folic acid supplementationfor
the reduction of neura tube defects. However, a descriptive
programme is the basic aspect of research on birth defects.

Birth defect registries are also classified as population- and
hospital-based.?* In a population-based registry, cases are re-
corded on the basis of the residence of the mother. On the other
hand, ahospital-based registry collectsdatafromtheplaceof birth
(i.e. hospital).?* In both types, the geographical area should be
defined, though this is more appropriate in a population-based
than a hospital -based registry. Selection biasisbound to occur in
ahospital -based registry asamother may bereferred for delivery
to a hospital outside the surveillance area due to certain risk
factors, or a mother from outside the area may be referred for
delivery to a hospital inside the surveillance area defined by the
registry.?* Hence, in a hospital-based registry, the prevalence is
under- or overestimated depending on the location at which a
mother delivers. However, no selection biaswill exist in ahospi-
tal-based registry if it coversamost all the hospitalsin adefined
geographical area, provided the immigration and emigration of
mothers is minimal.2* A population-based registry must ensure
that birthsin all thehouseholdsintheregistry areaaretraced, even
if they take place outside theregistry area. Therefore, datacollec-
tion is difficult in a population-based registry compared with a
hospital-based registry. Moreover, as only 50% of births are
registered in India,’® a hospital-based registry isideal. However,
one has to consider home or hospital delivery rates in an area
before establishing a hospital-based birth defect surveillance
system in that area; e.g. in Chennai, it has been estimated that
99.2% of deliveries take place in hospitals.®

METHOD OF DATA ASCERTAINMENT

Once the programme is defined, the next step is to decide the
method of data collection. Surveillance data can be obtained by
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using either an active or passive method.® In an active surveil-
lance method, which is more effective, the registry sendstrained
data abstractors to retrieve data from various sources such as
hospitals and prenatal diagnosis centres where accessto medical
records is possible.?” For example, the National Cancer Registry
Programme in India sends data abstractors to hospitals and
pathology | aboratoriestoactively collect dataon cancer cases.®In
passive surveillance, instead of theregistry staff actively collect-
ing data, hospitals and other related sources send data to the
registry. Passive surveillanceisfurther classified into mandatory
andvoluntary.IntheUSA, itismandatory toreport theoccurrence
of birth defects to the respective state registry as per the Birth
Defects Prevention Act.” However, the method of ascertainment
dependson many factors—thetypesof medical servicesavailable
in each areaand their utilization, availability of diagnostic infor-
mation to the registry, and manpower and financial resources
availableto theregistry.®

SOURCES OF DATA ASCERTAINMENT

To accurately assess the magnitude of birth defects, a registry
should use multiple sources of ascertainment,? such as birth and
death certificates, maternity and hospital recordsincluding prena-
tal diagnosis, pathology services, maternal and child health ser-
vices, etc. A surveillance programme which uses asingle source
of ascertainment, such as maternity records, would certainly
underestimate the prevalence, because some congenital anoma-
liesarenot diagnosed at birth, particularly certain cardiac anoma-
lies.?®

DATA TOBE COLLECTED

The type of registry will determine the data to be collected. A
descriptiveregistry’ sprimary concernisthe prevalence; hence, it
collectsthetotal number of births (denominator), and the number
of malformed babies and type of malformation (numerator) in a
given geographical areaor ahospital. An analytical programme,
on the other hand, has to collect obstetric, medical, family and
conceptional detailsof both the numerator and the denominator to
determine the risk factors.

VALIDITY OF CASE ASCERTAINMENT

Every birth defect surveillance programme must have an accurate
prevalence estimate.®® All surveillance programmes are vulner-
able to false-positive as well as false-negative case reports,®
especially registrieswith passive case ascertainment. Hence, itis
mandatory for every surveillanceprogrammeto periodically eval u-
ate the methodology of data collection, because no surveillance
programme can claim to have achieved a 100% ascertainment
rate.”® The sensitivity and specificity of case ascertainment in
registries with passive case ascertainment is evaluated by match-
ing the reported cases with actively ascertained cases from a
sample of randomly selected case sources.

CASE DEFINITION

A crucial stepinsurveillancefor birth defects, isthe definition of
thecase. All birth abnormalities should not be categorized asbirth
defects but, at the same time, the definition should not be very
narrow. Because* birthdefect’ isabroad term, encompassing both
functional and structural deformities,® every registry should form
itsown working definition according to the resources availableto
it. Usually, the working definition used by registries is any
structural or chromosomal malformationfoundinalive-bornbaby
beforeitsfirst birthday orinastillbornbaby or foetusthat hasbeen
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medi cally terminated following the detection of ananomaly inthe
antenatal period.?! Approximately 95% of birth defects are
diagnosed before a child’s first birthday.?” Eligible conditions
generally fall within the International classification of diseases
(ICD-10) codes Q0—Q99.%2

Exclusion criteria

Poor pregnancy outcomessuch asprematurity, growthabnormali-
ties (e.g. intrauterine growth retardation), placental and liquor
abnormalities are usually not registered as birth defects.?” Like-
wise, functional problems such as mental retardation or cardiac
murmurs without obvious structural abnormalities are also not
notified asbirth defects.?” Spontaneous/missed abortions, medical
termination carried out for reasons other than malformations,®
and molar and ectopic pregnancies are also excluded.

DEFINITION OF BIRTH CATEGORIES

Registries worldwide use severa definitions for categories of
birth. Somedefine spontaneousabortion asany foetal death before
20weeksof gestation whileothersusethecriterion of birthweight
<500g.2 Thisinformationiscrucial in comparing datafrom other
registries. A definition based on gestational age rather than birth
weight i sbetter asmany malformed babieswould havelower birth
weightsthan expected for that gestational age.® However, it may
bedifficult to assessthe gestational agein rural pregnant women.
Thisproblem may be circumvented in hospital-based registriesas
women who go for an antenatal check-up might undergo an
ultrasound assessment of the gestational age.

A live-born baby isdefined asthe delivery of aliveinfant who
demonstrated signs of life such asrespiration and heart beat after
delivery.® Bothintrauterinefoetal death (IUFD) and tillbirth are
grouped under onecategory—any foetal death onor after 24 weeks
of gestation. Medical termination of pregnancy (MTP) (anomaly
category) isdefined astheinduction of delivery with theintent of
producing a non-viable infant because a prenatal screening test
showed an abnormality in the foetus,® irrespective of thelength
of gestation. For example, if anencephaly was diagnosed in a
12-week foetus and the pregnancy was subsequently terminated,
it hasto bereported. Spontaneous or missed abortionisdefined as
any foetal death before 24 weeks of gestation.

The MTP for anomaly category is registered as many defects
are now diagnosed prenatally and el ectively terminated.** More-
over, if they werenot el ectively terminated they would either result
inlUFD or stillbirth.? Hence, exclusion of thisinformationwould
underestimate the prevalence.®

Ontheother hand, spontaneous or missed abortionisexcluded
from reporting as it may not be recognized by the woman and
healthcare provider,?® especially if it occurs very early in foetal
life.® Even if it is recognized, not all abortions take placein a
hospital setting.>®* Moreover, identifying a structural defect in
foetusesat very early gestational ages, especially if maceration has
occurred, isvery difficult.®® Because of the poor ascertainment of
the denominator and numerator in this category, it has generally
been excluded from reporting.

MAJOR AND MINOR ANOMALIES

Registries classify al the eligible anomalies reported to them as
either major or minor. Mgor anomalies are those which are of
medical, surgical or cosmetic significance.?”* For example,
omphalocoel e and talipes are grouped under major anomaly and
polydactyly under minor anomaly. Someregistriesdo not include
minor anomalies as they are variably diagnosed and hence the
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completeness and accuracy of data are not assured.® However,
someregistriesincludeall minor anomaliesbecausethey areoften
asign of an underlying syndrome or chromosomal anomaly; for
example, the presence of Down syndrome is often manifested as
minor anomalies.

CODING OF ANOMALIES

Often, various terminologies are used to describe an anomaly,*
e.g. anencephaly may berefered to as acephaly. Hence, registries
need a coding system that aggregates similar cases. Moreover, as
aregistry processes alarge number of cases, coding of defectsis
necessary for datastorage and retrieval .* Several coding systems
are presently available, notable among them are the British Pae-
diatric Association’ sclassification of diseases® and the (ICD-10)
published by WHO, Geneva®*> ICD-10 uses a four-character
alphanumeric codefor congenital anomalieswithaprefix‘Q’, e.q.
the code for anencephaly is Q0.00.

STORING DATA

Registries should have an exclusive databaseto storethe data. To
protect an individua’s identity, data should be stored in a pass-
word-protected, secure database.?” Peopl e other than the registry
personnel should not be allowed access to data pertaining to the
registry. Though various types of databases are available, a
relational database should be preferred for ease of dataentry and
analysis. Datareported from multiple sources have to be matched
for an overlap. Redundancy causes overestimation of prevalence.
Therefore, registries that use multiple sources of information
should have matching fields to avoid redundancy. Each case
should be assigned a unique identification number. Cases re-
ported from sources other than obstetricians must be matched to
update the diagnosis. If no match is found, that case should be
treated as a new one.

CALCULATION OF PREVALENCE

A baby/foetus may have several malformations, but while calcu-
lating the preval ence of malformed babi es/foetuses, thenumber of
babies/foetuses should be taken into account and not the number
of malformations.* However, for cal cul ating theanomal y-specific
prevalence, each anomaly iscounted separately.* For example, if
a baby/foetus has talipes, omphalocoele and ventricular septal
defect, each defect will becounted separately for thecal cul ation of
prevaence of such anomalies. However, when system-specific
prevalence is calculated, the count would be two for the same
child—omphal ocoeleandtalipesareclassified under themuscul o-
skeletal system and ventricular septal defect under thecircul atory
system. While cal cul ating the prevalence, isolated anomalies are
not distinguished from anomalies that form part of syndromes or
multiple malformations.

FEEDBACK

In a hospital-based registry, active cooperation of al registry
members is essential for its effective long term functioning.?+
Hence, it is necessary to keep motivating members through
meetings and newsletters.?* During the meetings, registry inves-
tigators should present the results of surveillance to the registry
members and discuss how the system is contributing to the
generation of useful information. As government policy is based
onevidence, itismandatory to publish thefindings of theregistry
in both scientific and lay magazines. Publication of data might
also help the public to know the prevailing birth defects in their
region and the likely aetiological factors.
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ETHICAL ISSUES

It is important to consider ethical issues before setting up a
registry. An institutional review board comprising of various
sectionsof the populationismandatory. Informed consent should
be taken from every woman who is interviewed by registry
personnel in a popul ation-based registry.

INFRASTRUCTURE, STAFF, COST AND FUNDING

Cost and funding are other important considerationsin setting up
aregistry. InIndia, birth defectsare not considered apublic health
problem, so an organi zation interested in setting up aregistry may
initially have to spend its own funds. Over the course of time it
might get fundsfrom government or non-governmental agencies.
Sincearegistry of birth defectsisasurveillanceactivity, epidemi-
ologists and biostatisticians are essential. Obstetricians and neo-
natol ogists/paediatricians may be used for checking the diagno-
sis. The number and type of other staff needed to run a registry
depends on the kind of registry; for example, in a hospital-based
registry with active case ascertainment, trained medical data
extractors are necessary and, for a population-based registry,
trained social workers are essential to collect data from house-
holds. In addition to data entry operators, administrative and
secretarial staff are also required for aregistry.

CONCLUSION

Birth defect registries are essentially surveillance mechanismsto
understand the epidemiology of birth defects. In India, such
registries might play a vital role. The data collected by such
programmes could be useful for policy-makers to tackle the
problem of birth defects. Although three types of registries have
been defined, setting up a descriptive type should be the primary
objective. Finally, cooperation of all the participatory membersis
essential for effective functioning of the registry in thelong run.
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