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Fertility and contraceptive practice were examined by interview with parents of 100
Down's syndrome patients. Before the birth of the affected child, fertility was low by comparison
with that in married women in the general population, and to this the socioeconomic class bias in
the sample is thought to be contributory. By comparison with the number of children intended had
the Down's syndrome propositus been unaffected, the actual subsequent fertility was reduced.
There seems to be an increased number of other types of defect in these sibships. As a contraceptive
method, sterilisation was chosen by an elevated proportion of parents. Despite their acceptance of
the child, the majority of mothers would wish to terminate any future pregnancy in which an
abnormal fetus was diagnosed.
SUMMARY

The birth of a child with Down's syndrome is an
indescribable shock to the parents. It would not be
surprising if this altered their whole attitude to
further family building; one might expect their
contraceptive practices subsequently to be
particularly efficient, and one might expect their
attitude to pregnancy termination to differ from
those of the population at large. Yet there is little
information in the literature on these and related
questions. To provide it, a survey was made in a
sample of parents with Down's syndrome children in
the north-east of England.

Materials and methods
A survey was conducted in 1978-79 in the northern
hospital region which, centred in Newcastle upon
Tyne, extends from Berwick in the north to the
Cleveland area in the south, and to Whitehaven in the
west. One hundred families agreed to cooperate in
the study. Seventy-one of them had been referred to
the Genetics Advisory Service for chromosome
examination of the affected child by the family doctor
or paediatrician. Of these, 34 pairs of parents who
were concerned at the risk of recurrence in a future
pregnancy or in the children of their normal sons and
daughters subsequently received genetic counselling
through the Advisory Service; the other 37 were
counselled by the paediatrician, or regarded their
families as complete and did not request genetic
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advice. There were a further 15 families who were
members of the local Down's Syndrome Association,
and 14 from the Hartlepool community health
register, none of whom had been previously referred
for genetic counselling.
General practitioners, or consultant
paediatricians, were informed by letter about the
survey, and their agreement was requested before a
family interview. Confirmation that the Down's child
was alive and living with the parents was obtained
from the family doctor. All families were visited at
home by appointment, the interviews being carried
out by either the author or a health visitor from the
Genetics Advisory Service. The interview, which
usually lasted from one to two hours, sometimes
longer, was structured, and a standard questionnaire
was used.
KARYOTYPES

There were 62 male and 38 female Down's syndrome
cases, giving a sex ratio of 1 6 (table 1). Chromosome
analysis was carried out on all but two of the children,
whose parents refused permission to take a blood
specimen. Both cases, one male and one female, were
severely handicapped children born to older
mothers. Among the Down's syndrome patients
there was one female de novo 14/21 translocation
and one male de novo 21/21 translocation. In
addition, there were four mosaics, and the remaining
90 had trisomy 21. Karyotypes in the younger
parents were also analysed. One balanced D/G
(14/21) translocation carrier was detected from 50

Table 1 Chromosome analysis of Down's syndrome cases
Nondisjuncton
chromosome 21

Parental
14/21

Normal parents
child 14/21

Normal parents
child 21/21

Sex

Mosaic

translocaton

translocaion

translocaton

Total

Male
Female

56
34

3
1

1
1

0
1

1
0

61
37

Totals

90

4

2

1

1

98

fathers tested, and one 14/21 translocation from 54
mothers.

Table 2 Distribution offamilies by socioeconomic class
Class

THE PARENTS

The mean maternal age (at previous birthday) at the
birth of the Down's syndrome child was 30 3 years,
ranging from 18 to 46, with a standard deviation of
7-01. The corresponding mean paternal age was 32K 1
years, ranging from 18 to 53, and with a standard
deviation of 7 62. Though with a mean age difference
between the parents of 1-8 years, the paternal age
was closely correlated with that of the mother; the
shift towards the older age group appeared slightly
more pronounced in fathers (figs 1 & 2). The
distribution of the maternal ages at the birth of the
Down's syndrome child clearly suggests a bimodal
distribution. Comparing this with that expected from
the Registrar-General's1 maternal age distribution
shows a clear preponderance of older mothers.
Social class (table 2) was assigned by father's
occupation according to the Registrar-General's1
classification and compared with the distribution for
the region in the 1971 census. There is clearly a
preponderance of parents in social classes 1 and 2
(x2a3=173) and there are several possible
explanations for this. Firstly, these are the parents

12
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9

No. observed
No. expected

0
0
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8
3-78
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15-87

47
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12
17-12

6
12-65

Results

Maternal fertility before the birth of the Down's
syndrome child is set out in table 3. There is a highly
significant departure from the parities expected from
the Registrar-General's distribution for married
women (X25=73-6) due to a pronounced excess of
nulliparous women and deficit of those with more
than one child, presumably for the reasons given
above. When the expected parities are adjusted to

* Down's syndrome in the first born child
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6
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4
3

2
1
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most likely to request genetic counselling. Secondly,
these mothers tend to marry later than in the lower
socioeconomic groups, and indeed the average age at
marriage of the mothers of social classes 1 and 2 in
this sample was 34 years. Thirdly, they tend to delay
starting a family until they have established a secure
and comfortable home.
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Fig 1 Age of mother at birth of Down's syndrome child.
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Fig 2 Age of father at birth of Down's syndrome child.

Table 3 Parity before birth of Down's syndrome child
Expected number

Parity
0
1
2
3
4

5
6
7
8
9
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Observed
number of
females

Unweighted

47
23
16
8
3
1
0
1
0
1

16-2
23-6
32-2
15-8
6-9
2-8
1-3
0-6 l
0-3
0-1

f

Weighted by
maternal age
19 5
19-6
31-6
16-6
8-0
3-5
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take account of the maternal age distribution, the
same pattern remains (x25=55 3).
For their age, then, the mothers at the birth of the
index cases tend to be of lower parity than the
population at large. Examining further their past
reproductive histories, before the birth of the Down's
child the mothers had had 147 pregnancies, of which
112 had resulted in a live birth. This number is
considerably lower than that expected from the
Registrar-General's tabulations (172.3) for a sample
of married women with the same age distribution.
The number of spontaneous abortions (29) appears
to be rather high, and the two translocation carrier
parents seem to have made little contribution to this.
The number of stillbirths also appears slightly higher
than expected, but this is due to the inclusion of two
pregnancies which produced premature twins. One
singleton stillbirth was of a male with spina bifida, the
other, a female, was due to toxaemia. The mothers of
male and female Down's children are very similar in
their reproductive histories.
After the birth of the index case, there is a distinct
lack of children born. Altogether there were 67
pregnancies. Two were terminated after

amniocentesis, one of a Down's fetus to a mother
carrying a 14/21 translocation, and the other of a twin
pregnancy where one twin had a large exomphalos
(carried out in 1976, after an elevated AFP result but
before a high resolution ultrasound scan was
available). There were eight spontaneous abortions,
and two pregnancies ended in stillbirths, again of
twins. After the birth of the Down's child, 55 liveborn
children were produced in these families.
The mothers were asked about their
family-building intentions. Once the affected child
had been born, 61 of the mothers would certainly
have liked more children, three were unable to say,
but 36 decided not to add to their families because
they thought that they were too old or that they could
not cope on account of the affected child, or that they
had decided that their family was already complete.
As regards the number of children previously
intended if the propositus had been a normal child,
24 mothers had planned for one more child, 18 for
two more, 3 for three more, and 4 for four more,
while 51 could not say. These last estimates,
excluding the half of the sample who could not
answer, show previous intentions of a minimum of 85
more children. By comparison with this, the 55
achieved livebirths appears to represent a distinct
restriction of reproduction.
Ninety-one mothers had never considered the
possibility that they would produce an abnormal
child, the others having obtained their knowledge
from the press (2), from radio or television (3), and
from acquaintanceship with other families with a
Down's child (4). Just over half the mothers regarded
themselves as too old to contemplate further
children, or regarded their family as complete, and so
were not concerned to seek advice about recurrence
risks. The remaining 49 sought advice, 34 being
referred to the Genetics Advisory Service, 14 being

offered the reassurance of antenatal tests, and four
mothers refused amniocentesis for religious reasons.
Twenty-four mothers, following genetic counselling,
decided to add to their families, two mothers had
accidental pregnancies, and all 26 availed themselves
of amniocentesis.
These decisions were not, of course, made solely
on the basis of the presence of the Down's syndrome
child. Other problems occurred in these families. Of
the 169 liveborn brothers and sisters of the index
cases, one brother was mentally retarded, one girl
had Apert's syndrome, and one sister had congenital
cataracts. One brother had a diaphragmatic hernia,
and a sister had congenital dislocation of the hips.
Two siblings died soon after birth, one girl with
Holt-Oram syndrome, and one premature male with
respiratory distress syndrome. Thus, seven of the 169
liveborn siblings had serious congenital defects, a
figure slightly higher than expected.
To account for the restriction of fertility
subsequent to the birth of the Down's child,
contraceptive methods employed must have been
reasonably efficient. Many couples used more than
one method (table 4). In 26 couples, a quarter of the
families in the study, sterilisation was requested by
one of the parents after the Down's syndrome child
was born. In three cases this was done without
seeking informed advice about genetic risks, and in
one case the parents had erroneously been advised a
high risk of recurrence. One mother became
pregnant with an IUCD in situ and she subsequently
aborted spontaneously. There were 20 Roman
Catholic couples in the study, six of whom produced
four or more children. They were reluctant to
practise contraception, but ultimately five parents
(four fathers and one mother) agreed to sterilisation.
The attitudes of the mothers to induced abortion
for genetic reasons were interesting. Certainly the
majority of parents had accepted the Down's child
Table 4 Methods of contraception
Method used

No. of users

Contraceptive pill
Condom
IUCD
Diaphragm
Sterilised (tubal ligation 14; vasectomy 12)
1
Rhythm
Coitus interruptus

33
25
13
3
26

Nil

J

9

psychological, grounds. There were four mothers
who were uncertain concerning their attitude
towards pregnancy termination. Having accepted the
handicapped child, they realised that there were
varying degrees of mental handicap, and that no one
could predict before birth how severely affected the
child might be.
Discussion
It must be accepted that the cases in this survey were
not a random sample of parents of Down's syndrome
children, and therefore bias may have affected the
results. Nevertheless a number of points of interest
are suggested.
The importance of the maternal age factor in the
production of Down's syndrome has been recognised
since 1909.2 Several recent population studies show
changes in the incidence and parental age at the birth
of the Down's syndrome child. In Liverpool, Owens
et al3 found that the mean maternal age at the birth of
the Down's syndrome child fell from 36-7 to 29-0
years between 1961 and 1979. This was attributable
to the reduction in live births to women over the age
of 40 years. In 233 Down's syndrome births in
Manitoba, 1965-74,4 the mean maternal age
declined for all live births from 27-2 years in 1960 to
25-1 years in 1974, and in the same period the mean
maternal age for Down's syndrome births fell from
34-8 years to 30-6 years. Similarly, in Japan the mean
maternal age for Down's syndrome fell from 31-3 in
1950 to 29-6 in 1973;5 they suggest that there has
been no change in the age-specific incidences of
Down's syndrome in Japan. In Copenhagen,
Mikkelsen et a16 reported that in a control sample of
normal live births 23-4%, were to women over 30 in
1960, and this decreased to 16-2%, by 1971. There
was a corresponding decrease in the Down's
syndrome births from 52-60, to 40%4. However,
Uchida7 found a small tendency for the incidence of
Down's syndrome in younger mothers to increase
and suggested that environmental factors might be
the cause of this.
There is conflicting evidence regarding the
paternal age effect in chromosome disorders. Since
the father's age is usually correlated with that of the
mother, it proved difficult to attribute the defect to
the father by simple epidemiological methods. Proof
that the father was responsible had to await the
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counselled by a family doctor or the consultant over a period of months or years, and some of them
paediatrician, while one was erroneously advised a admitted that the affected child had brought much
love and affection into the family. Yet 48 mothers out
50%. recurrence risk by a nurse.
Twenty of the children following the propositus of 71 stated that they would agree to terminate a
were born before 1976, when prenatal diagnosis first pregnancy if antenatal diagnosis proved the fetus to
became available as a service in the Region. In the 35 be affected. Six would refuse a termination of
pregnancies after 1976, five mothers were not pregnancy on religious, and 13 on moral and
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development of laboratory methods to distinguish
the origin of the additional chromosome. Hanson and
Mikkelsen8 demonstrated that 27%, nondisjunction
trisomy 21 may be paternal in origin, and a figure of
14%X, was calculated by Roberts and Callow.9 But data
are still too few to establish that the paternal
nondisjunction trisomy 21 is related to age. Hook
and Cross10 were unable to show an association
between paternal age and Down's syndrome in 98
cases of prenatal diagnosis. Similarly, in British
Columbia, Hook et all showed no significant age
effect. However, in Norway Erickson and
Bjerkedall2 demonstrated a significant age effect in
fathers over 50 where control for maternal age was
taken into account. Stene et all3 also demonstrated
that in fathers over 44 years there was an elevated
risk for Down's syndrome fetuses. The elevated
mean paternal and maternal ages and the bimodal
distribution of the latter indicate the relevance of
parental age in the aetiology of Down's syndrome in
the present data. However, there seem also to be
other biosocial factors. First is the lower fertility
before the birth of the Down's syndrome child. This
recalls the opinion of Jenkins14 that Down's
syndrome sibships tended to be smaller than usual,
though Penrose"5 found no such reduction in his
Colchester survey where there averaged 5 8 sibs for
Down's patients. While the present finding of
reduced previous fertility seems more likely to be
attributable to the nature of the Down's syndrome
sample, with the deferment of reproduction it may
also indicate some biological factor. The apparent
elevated number of sibs with other defects suggests
that these parents may in some biological way differ
slightly from others. Certainly this feature requires
further investigation in other families with a Down's
syndrome child.
Many of the couples referred for genetic
counselling were young and anxious to increase the
number of children in the family. With 47 of the
Down's syndrome cases being the first born in the
family, the apparent deficit of later children
represents a reluctance to have further children on
the part of some, and the youth of others who are
likely to add to their families after genetic
counselling. A proportion of those from the
professional classes who were in the older age group
(35-40) were aware of the genetic counselling service
and concerned about recurrence risks, not only for
themselves but also for other family members. Zorzi
et al,16 in a postal survey to assess adequacy of genetic
counselling services, found that the results were
biased in favour of the better educated and more
self-motivated individuals. Oetting and Steele,17 in
assessing results of genetic counselling of a group of
23 pairs of Down's syndrome parents in the United
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States matched with a similar group of
non-counselled parents, noted that parents with a
better education and in the higher socioeconomic
groups tend to use counselling services more
frequently than others. Subsequent reproduction in
the two groups in the United States survey was almost
identical, 9 liveborn infants in each group, of which
17 were healthy. There was a total of 12 spontaneous
abortions, higher than expected, and two
terminations without the benefit of amniocentesis. In
the present study there were eight early spontaneous
abortions following the Down's syndrome child (29)
which was higher than the accepted level in the
general population.
Details of methods of contraception are not well
documented. While a 1%, recurrence risk of Down's
syndrome due to nondisjunction is low in genetic
terms, the presence of a mentally handicapped child
is clearly a burden for the parents, indicated by the
numbers seeking sterilisation of one partner: 13 out
of 46 (28%) in the Oetting and Steele survey,17 very
close to the 26 out of 100 (26%/6) reported here.
Sterilisation is clearly a more frequent option among
Down's syndrome parents as compared with 100
mothers who produced a child with Fallot's
tetralogy,"8 of whom only seven couples requested
sterilisation; the difference is possibly due to the fact
that in the latter group the handicap in a child is
physical, which in the majority of cases can be cured
or alleviated by surgery.
The request for and acceptance of prenatal
diagnosis by amniocentesis in the present study,
where 26 mothers derived reassurance of a
chromosomally normal infant after the Down's
syndrome child, was more popular than in the study
of Oetting and Steele in the United States where only
three of the 18 such couples availed themselves of
amniocentesis. It is unclear whether this was due to
financial constraint or to the religious or moral
convictions of the parents, or to a different
interpretation of the balance of the 1%. recurrence
risk for Down's syndrome against the 1%, risk of
causing an accidental miscarriage by amniocentesis.
Most mothers feel greatly reassured on finding that
the infant has a normal karyotype. Not all, however,
appreciate that amniocentesis does not exclude the
presence of other major congenital abnormalities in
subsequent children.
Smith19 suggested that amniocentesis should be
offered to all pregnant mothers, since most Down's
syndrome children are born to mothers between 20
and 30 years of age. Certainly women in this age
group account for the largest total number of births
and produce the highest number of Down's babies
but their incidence is much lower than in the older

Conclusions
Thus it appears that the birth of a child with Down's
syndrome restricts the family building that was
originally intended. There is a slight suggestion of an
increased number of other types of defect in these
families which may also influence such decisions. The
contraceptive practice seems to have been efficient,
and the option of sterilisation chosen more
frequently than in a comparable series of families
where the child's defect was not accompanied by
mental handicap. Awareness of the problems of
coping with the handicapped child, and those likely to
arise in the future, is thought to be a contributory
factor in the proportion of mothers who would
approve the termination of pregnancy where the
fetus was shown to be affected.
The results indicate, firstly, that it is desirable that
all children with Down's syndrome should be
karyotyped, including those born to the older
mother, so that those families with a hereditary
translocation may be aware of the high recurrence
risk for siblings and other more remote relatives who
may carry it. Secondly, even in this sample with its
slight bias in composition, several parents had
received erroneous advice concerning recurrence
risks, which affected their subsequent actions. To
prevent this, formal genetic counselling should be
available for all families with a Down's syndrome
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mothers, and this suggestion is not possible child, and contraception, sterilisation, the availability
and procedure of amniocentesis and other more
practically and economically.
In the past the level of educability of Down's recent developments discussed, together with the
syndrome children was frequently underestimated by parental attitude to pregnancy termination.
families and professionals." That parents should be Discussion of the educability potential for an affected
encouraged to stimulate their Down's children from a child and encouragement of the parents are also
very early age in order to elicit their full potential was essential at this time.
clearly appreciated by the mothers in this study. They
also were aware of the wide range of mental handicap
in Down's syndrome children, their capacity for Thanks are due to Professor D F Roberts for help and
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