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ABSTRACT 
Birth defects have in recent years become the major cause of perinatal morbidity and mortality. The incidence of birth 
defects is between 2% to 6% of all live births. However, from a survey carried out in Singapore General Hospital (SGH), 
the majority of mothers enter pregnancy without realising the risks that they or their offspring may face. Only 20% to 25% 
of mothers were aware of the actual incidence of birth defects, and only 2.5% - 10% knew that the risk of Down Syndrome 
(DS) increases with maternal age. However, the use of ultrasound is now well accepted and is considered a necessary 

investigation by 90% of the mothers surveyed 
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INTRODUCTION 
In Singapore, where the age of childbearing has definitely 
increased while the size of the family unit has decreased, 
every pregnancy is now expected to progress without any 
problems, resulting in a perfect baby. In reality, the incidence 
of congenital birth defects is still in the region of 2% to 6%(') 
and is the largest contributor to perinatal and neonatal 
mortality. Mothers of today cannot choose to ignore the issue 
of birth defects and steps are necessary to increase their 
knowledge and awareness. 

This survey was carried out within SGH to determine 
how knowledgeable our pregnant mothers were with regards 
to the problem of chromosomal and birth defects in 
pregnancy as it was felt subjectively during our counselling 
sessions that their knowledge was either inadequate or 
inaccurate. 

METHODOLOGY 
A questionnaire was designed to survey two different groups 
of pregnant mothers within SGH on their awareness of a 

woman's risk of having a child with either Down Syndrome 
(DS) or structural birth defects and their knowledge of the 
currently available prenatal diagnostic procedures. Their 
perception of what constituted adequate antenatal care and 
the role of ultrasound in obstetric management was also 
tested. This survey was carried out between 1st January and 
30th June 1992. 

One hundred and fifty postnatal mothers who had 
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delivered healthy babies were given the questionnaire within 
the first few days of their puerperium prior to their 
discharge. Sixty antenatal mothers who had been counselled 
for prenatal diagnosis and were about to undergo an invasive 
procedure were given a similar questionnaire as a 

comparative group in this study. 
The questionnaire used was the multiple choice form 

used in the first awareness surveyt2). 

Mode of counselling for the antenatal group 
In the antenatal group, the mothers usually accompanied 
by their spouses, would have had a 30 -minute private 
counselling session with a trained counsellor. A video tape 
presentation providing basic information about genetic and 
chromosomal disorders eg Thalassaemia and Down 
Syndrome is viewed by the couple to give them an 
understanding as to the need for prenatal diagnosis. The 
maternal age specific risk for DS and other chromosomal 
aberrations is explained to the couple. 

The two modes of invasive prenatal diagnostic 
procedures, chorionic villous sampling and amniocentesis, 
are then discussed with the couple. The advantages and 
disadvantages of both procedures are explained to the 
couple. 

Consent is then obtained from the couple after they have 
understood the counselling advice given and have agreed 
to have a prenatal diagnostic procedure performed. 

The antenatal (AN) mothers were surveyed on the day 
of their scheduled procedure. Postnatal (PN) mothers on 
the other hand have no formal counselling and were 
surveyed either on the day of their delivery or one day later. 

SURVEY FINDINGS AND POSTULATIONS 

General Risk 
The survey revealed that the majority of mothers held the 
erroneous belief that the general risk of having an abnormal 
baby was less than I in 500. Only 26% of postnatal mothers 
and 20% of antenatal mothers thought the risk was 1 in 100 

or more which was the closest to the actual incidence of 2% 
to 6% foetal anomaly in total number of babies delivered 
(Table I). 
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Table I- Perceived general risk of having an abnormal baby 

Risk PN Mothers AN Mothers 

1 in 100 or more 26.0% 20.0% 

] io 500 16.6% 23.3% 

1 in 1000 28.6% 30.0% 

1 in 10,000 21.3% 10.0% 

Down Syndrome 
While only 15.3% of postnatal mothers knew that Down 
Syndrome was a chromosomal disorder of Trisomy 21, 
another 68% of this group knew that DS was either a genetic 
disorder or resulted in a mentally retarded child. 

Antenatal mothers had already been extensively 
counselled as to what DS was, and therefore were not asked 
this question. 

Table II - Perceived risk of Down Syndrome(DS) with 
changes in the maternal age 

Risk of DS 
with maternal age 

PN Mothers AN Mothers 

No change 11.3% 18.3% 

Increased 80.7% 71.7% 

Decreased 4.0% 10.0% 

80.7% and 71.7% of postnatal and antenatal mothers 
respectively were aware that the risk of DS increases with 
the maternal age. It was disappointing to note that the 
antenatal mothers who were specifically counselled with 
regards to maternal age related risk of chromosomal 
problems did not achieve 100% (Table II). 

Chromosomal Abnormalities 
The risk of chromosomally abnormal children does not 
depend on the number of children a woman has, but on the 
maternal age and the presence of other high risk factors in 
the family history. 

This was correctly perceived by 66.0% and 76.7% of 
postnatal and antenatal mothers respectively - which was 
not unexpected as most mothers thought that once they had 
a normal child they would be at low risk of having an 
abnormal baby (Table III). 

Table III - Perceived risk of chromosomal abnormalities 
with increasing number of children 

Risk with 
Increasing parity 

PN Mothers AN Mothers 

No change 66.0% 76.7% 
Increased 20.7% 5.0% 

Decreased 6.6% 10.2% 

Structural Abnormalif es 
As the risk of chromosomal abnormalities increases with 
maternal age, the inci hence of their associated structural 
abnormalities will also increase. Although the specific 
incidence of structural abnormalities which occur de novo 
does not change with age, the overall incidence of structural 

abnormalities will still increase with maternal age. 
Approximately half of both groups of mothers thought 

correctly that the risk of structurally abnormal children 
increased with maternal age (Table IV). 

Table IV - Perceived risk of having babies with structural 
abnormalities changes with maternal age 

Risk with increasing 
maternal age 

PN Mothers AN Mothers 

No change 32.7% 53.3% 

Increased 59.3% 41.7% 

Decreased 4.7% 3.3% 

Approximately 60% of both groups of mothers though 
that the risk of having an abnormal child did not change 
with increasing parity probably again due to the fact tha 
they already have previous normal pregnancies (Table V). 

'fable V - Perceived risk of having babies with structural 
abnormalities with increasing parity. 

Risk with 
increasing parity 

PN Mothers AN Mothers 

No change 68.6% 63.3% 

Increased 16.7% 15.0% 

Decreased 4.0% 5.0% 

No response 10.7% 16.7% 

Use of ultrasound in pregnancy 

Table VI - Perceived necessity of an ultrasound scan for 
every pregnant woman 

Is ultrasound a necessity? PN Mothers AN Mothers 
Yes 83.3% 95.0% 

No 13.3% 1.6% 

Perceived detection rate of foetal abnormalities on 
ultrasound 
Realistically, the detection of foetal abnormalities depends 
on many variables. However under ideal circumstances one 
can realistically expect to detect 75% of all foetal 
abnormalitiest'.5t. Obviously the mothers sampled were not 
sure of the answer as there was a fairly even distribution. 
25.3% postnatal and 30% antenatal mothers thought the 
ultrasound scan could only detect less than 50% of the major 
abnormalities while at the other extreme 19.5% and 18.3% 
expected the ultrasound scan to detect 90 to 100% of all 
abnormalities respectively (Table VII). 

Table VII - Perceived rate of detection of major 
abnormalities by ultrasound. 

Rate of 
detection 50% 60% 70% 80% 90% 100% 

PN Mothers 25.3% 15.3% 16.0% 20.8% 12.7% 6.8% 

AN 
Mothers 30.0% 8.3% 10.0% 20.0% 13.3% 5.0% 
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Timing of ultrasound scans in pregnancy 
Forty-eight percent and 61.7% of postnatal and antenatal 
mothers thought that the best time to scan was at around 12 

weeks of gestation, while only 18.0% and 11.7% of the 
respective mothers felt that the best time to scan was at 20 
weeks of gestationtb't (Table VIII). 

This is a rather surprising finding as all mothers booked 
in the department have a routine antenatal screening 
ultrasound scan performed for them at around 20 weeks if 
they have been booked in the first trimester. In the antenatal 
mothers group, this erroneous idea may have arisen as a 

first trimester dating ultrasound scan was always done prior 
to counselling and the subsequent prenatal diagnostic 
procedures). 

Table VIII - Perceived optimal time for structural 
screening ultrasound scan for foetus. 

Gestation PN Mothers AN Mothers 

12 weeks + 48.0% 61.7% 

16 weeks + 25.0% 8.3% 

20 weeks + 18.0% 11.7% 

24 weeks + 6.0% 1.7% 

> 28 weeks 2.0% 1.7% 

Not necessary 0% 1.7% 

Gestation at which firs visit was thought best 
It was heartening to note that 70.0% of postnatal mothers 
and 83.3% of antenatal mothers thought that the first visit 
to a doctor should occur two weeks after the missing the 
expected menses. Only 25.3% of postnatal and 13.3% of 
antenatal mothers felt that the first consultation could wait 
till some time between the third and fourth month of 
gestation (Table IX). 

This perhaps again is a reflection of the types of mothers 
in the two groups. The postnatal mothers group were those 
who mostly had uneventful antenatal follow up while the 
antenatal mothers were usually older, more educated and 
were more likely to have had a history of subfertility, and 
thus were understandably keen to have the best possible 
care from very early on in their pregnancy. 

'fable IX - Perceived best time for the first consultation in 
pregnancy. 

Gestation 6/52 12-20/52 20-28/52 28-36/52 >36/52 

PN 
Mothers 

70.0% 25.3% 2.0% 0.0% 0.6% 

AN 
Mothers 

83.3% 13.3% 0% 1.7% 1.7% 

Knowledge of prenatal diagnostic services 
71.3% of postnatal mothers knew that other services aside 
from ultrasound were available to help determine the 
normality of their foetus prior to delivery. 72.6% were aware 
of amniocentesis but the majority had never heard of the 
terms chorionic vinous sampling, cordocentesis or 
karyotypi ng. 

Attitudes towards foetal abnormalities 
The vast majority, 95% antenatal and 91.3% postnatal 
mothers, would prefer to know if they were bearing an 
abnormal child. 78.3% and 77.3% of these mothers 
respectively would choose to terminate their pregnancy if 
they knew that their baby had a fatal or complex 
abnormality. 

DISCUSSION 
The birth of an abnormal baby would inevitably come as a 

shock to its parents. The public at present has much better 
access to the latest knowledge in antenatal care from 
newspapers, public forums, mothercraft features on the 
radio and television as well as the numerous books on 
pregnancy care, and lastly their family practitioner or 
obstetrician. 

In recent years, foetal abnormality has emerged as the 
major cause of perinatal mortality as well as a significant 
contributor to childhood morbidity. Many studies have 
shown that the risk of having an abnormal baby at birth is 
in the range of 2% to 6% of total births0t. Every couple 
who plans for their family can no longer ignore the 
possibility of their offspring being the unfortunate few. 

Pregnant mothers were surveyed because it was felt that 
they would be the group with the highest likelihood of 
having the most current and accurate knowledge on the state 

of prenatal diagnosis on birth defects because they should 
have had a vested interest in this topic. 

The antenatal mothers group was expected to perform 
better than the general pool of postnatal mothers as they 
have had a dedicated time of counselling by a trained nurse/ 
counsellor. 

From this study, the antenatal mothers unfortunately 
did not perform any better than the postnatal mothers 
(Table I). This can only be attributed to the fact that some 
of the antenatal mothers did not comprehend what they 
were counselled or simply did not remember the counselling 
given. Perhaps the postnatal mothers after going through 
the course of their pregnancy have acquired a considerable 
knowledge. 

As more than 90% of pregnancies with structural 
abnormalities occur in mothers with no apparent risk factors, 
ultrasound screening must be made universally available. 
It was comforting to note that most of the mothers of both 
groups surveyed felt that an ultrasound scan was a necessary 
procedure). 

The risk of chromosomally abnormal pregnancies with 
its associated structural problems increases with maternal 
age and the age specific risks have been worked out in a 

large study for DSt9t. While the age specific risks are not 
necessarily common knowledge, it must be appreciated that 
an elderly mother, regardless whether she is a primigravida 
or multigravida, will be exposed to similar risks and they 
should be given similar genetic counselling. 

Most mothers surveyed wanted to know if their foetus 
was normal and would have opted to terminate the 
pregnancy if a severe or lethal malformation was detected. 
This view is shared in similar studies done in other 
countriest10lt. Antenatal care should ideally be started in 
the first trimester for optimal management to be planned 
(Table IX). 

It is now evident that management of a pregnancy should 
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star) as soon as the pregnancy is confirmed. Ultrasound 
scanning plays an important role in antenatal care in 
diagnosing viability, gestation and identifying foetal 
abnormalities. Public awareness of the various abnormalities 
and 11w various facilities available that can identify these 
problems mull he increased. It is a major task that the 
medical community has to take on in order to decrease the 
overall incidence of birth defects and the psychological 
trauma associated with it112I. 

REUertuveES 

1 IAird PA.Amktum TW. Newcanbe IIR. Lowry RR. Honchodiwrdcrs in children 
amt young adults: a population study. Am 1 Plum Cones 1988 42.677.93. 

2 'Ian SA. Yea GSII.(Teng 1111. Ihnh dcloco- the nine of awareness. Singapore 
Med J 1991. Á:6'7M, 

} wlouk Ml. Itouhnc (dial anomaly screening. In l/sift JO. Donnai D. eds. 
Amenasaldiagmnisof fatal ahnamalitics London. Springe lfedag. 199135.43. 

4. 7ador l! nottamSK'DeOM.Drindlay OA. Sokol RJ.Nmmyams for unnamed 
visualisation of fad organs.] Ultrasound Mcd 1988:7:197.201. 

S. Pearce IM. The biophyakal diagnosis of foetal anomalies. In: 7Lrnbull AC, 
Chamberlain G. eds. ObaeDln toakw CTachill IJvingslono.1989 291.307. 

6. CampbedlS,SndthP. kaoline screening foe masoning abnormalilics byderasound. 
In: Retied( CH.Nholatdes KH. eds. Proemial Diagnosis. London: Royal College of 
Obstetricians & Gynaccologins.1984: 325.30. 

7. Saasi.Kemppaisen A. Karjdaincn O.Ylossalor Iloinonon OP Ullrasoundsaeening 
and perinsul nmrulily: conmtdkd vial of syslemalK one Inge screening In 
pregnancy. lanttl 1990.336:387.91. 

8. Yeo S11. Lee SI.- Utrasound scans in the evaluation of saspcaed earlypregnancy 
complicoiau. Mcd J Sing Soc Radiogr 1988;174:3340. 

9 Pcrgusoo.Smilh MA. Yates 1RW. Malcri al ago specific rases la chromosomal 
aborcaiom and factors influencing them: Repas of a collaborative Pueopean Study 
on 52965 amniaenleses. Renal Diag 1984; 4:5.44. 

10. Ihugan A. Grcb A. Johnson MP. fklerminanls of peened decisions io abon foe 
chromosomal ahlormalitics Pcrinmal Diagnosis 1990.10.483.90. 

II. Hegge 1N. Franklin KW. Watson PT. Calhoun BC. An evaluation of the lime of 
discovery of (nul malfamalions by an indication based system for adoring 
obsttuic ultrasound. (Ruler Gynaccol 1989; 74:21.4. 

12. IIo NK,1b LY. What parents want lo know about birthdcfona Singapore: Fakral 
Publications 1992. 

474 


