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erated on family members which has not been
requested by them; once such unsought in-
formation is available, it may be difficult to
prevent its being passed to the family, perhaps
inadvertently and possibly resulting in serious
family distress.

Predictive testing carried out as part of a
research study into the consequences of early
diagnosis may well be legitimate, but attention
should be paid to the guidelines of the Medical
Research Council Working Party on Research
on Children43 and the British Paediatric As-
sociation's Guidelines for the Ethical Conduct
of Medical Research Involving Children."
Unsought information may also result from

the genetic testing of children in standard clin-
ical practice, and we report one scenario that
illustrates some of the problems that can result.
In a family in which some members carried
a balanced chromosomal rearrangement, the
children were tested cytogenetically when very
young, and at least one child was found to
carry the rearrangement in balanced form. The
family subsequently attended for counselling
because they did not know how to give their
teenage daughter her (positive) tests results; it
was decided to offer her a test once she ex-
pressed interest, as if she had never been tested
in early childhood, rather than tell her that she
had in fact been tested before and that her
parents had known her test result for years.

Who has the right or responsibility to
arrange for the genetic testing of
children?
PARENTS
There is no clear consensus on this issue among
British professionals. One legal view from
North America would hold that parents are
likely to have the right to the full disclosure of
any genetic information about the child to
which they want access,45 although this has not
yet been tested in the courts. It has also been
suggested that geneticists may have an ob-
ligation to carry out such testing, and it has
been emphasised that each child's case must
be considered individually; no general policy
would be defensible.46 The legal situation in
this country is different, and to our minds more
satisfactory, in that any decisions must be made
on the basis of the best interests of the child,
although again no blanket policy would be
defensible. Given that the genetic test results
will have no medical management implications
for the child, and that the uptake of carrier and
late onset predictive tests by adults in Britain
is low, the arguments in favour of parental
rights to demand this information are weak,
although the parents may have the right to
demand alternative means ofensuring that test-
ing and counselling are offered when the child
is older.

ADOPTION AGENCIES
Adoption agencies are recognised by pae-
diatricians as having a legitimate interest in the
genetic status of prospective adoptive children.
This view is reasonable, in so far as the result

of such testing will influence the likelihood of
a child being accepted by suitable adoptive
parents. However, it may be better for a child
to be adopted by parents whose willingness to
adopt is not dependent upon the results of
predictive or carrier genetic tests.

MEDICAL PRACTITIONERS
Where testing is to the possible medical ad-
vantage of the child, it is clearly the duty of
medical practitioners to ensure that it is carried
out. Where testing may be of interest to the
future adult, for health reasons or to permit
informed reproductive decision making, the
offer of counselling (and possible testing)
should be made once the person is mature
or in early adult life; this may require the
establishment of an active genetic register.
With respect to carrier testing, or to pre-

dictive testing for a late onset disorder, the
medical profession needs not assume any ob-
ligation to initiate such tests. When such testing
of children is requested by others, however,
doctors have a right to refuse to carry it out if
they consider that it may cause harm to the
child or is not in the child's best interests.
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Appendix 1. Results of the questionnaire study

Molecular genetics laboratories
We sent questionnaires to 35 of the laboratories listed in the
Clinical Molecular Genetics Society handbook, targeting those
ones that we thought most likely to be involved in diagnostic
work and including all Regional NHS laboratories. We received
replies from 16 laboratories, of which half did not carry out
testing that would fall within our definition as being potentially
problematical.
Some laboratories carry out the genetic testing of young

children to determine their disease status, and generate carrier
status information incidentally. This information is not then
usually withheld from the family. Several laboratories carry out
predictive testing for disorders such as familial adenomatous
polyposis, myotonic dystrophy, and adult polycystic kidney
disease. Testing is also carried out for some X linked disorders
that can affect females (OCT deficiency, fragile X mental re-
tardation). In these conditions there is a distinction to be drawn
between testing for a child who may be clinically affected and
one in whom evidence of carrier status is being sought. Six of
the laboratories regularly test young children specifically to
determine their carrier status for recessive conditions such as
cystic fibrosis or sex linked muscular dystrophy (Duchenne or
Becker). Presymptomatic diagnosis of Leber's optic atrophy has
been carried out in a young girl. Two centres specifically stated
that it was their policy not to carry out any such predictive or
carrier tests on children.

Cytogenetics laboratories
Ten of the 23 regional or subregional cytogenetics laboratories
to which questionnaires were sent provided us with detailed
information about their testing of children, with particular
emphasis on the determination of their carrier status for familial
chromosomal rearrangements. Several other laboratories re-
sponded with general statements and observations. the picture
that emerges is that most laboratories examine samples from
several children each year in order to determine whether or not
they carry a familial chromosomal rearrangement. However,
several reasons were given to account for some of these tests
that do not necessarily apply in all situations. First, some tests
are carried out at birth to confirm a prenatal test result. Second,
the results of the test may be used to assist with the interpretation
of test results in other family members. However, there is
probably still a substantial number of children tested where
these considerations do not apply, and where the questions
raised by our working party do need to be addressed.

It was put to us that cytogenetics laboratories generally accept
samples referred from paediatricians, geneticists, or other cli-
nicians in good fairth, without questioning the ethical or clinical
judgements involved; it is primarily with the clinicians that these
issues need to be explored. The same argument could be used
by molecular laboratory staff. Whether or not this argument
is an adequate response to these issues may deserve wider
discussion.

Clinicians and genetic co-workers (nurses, counsellors,
etc)
The questionnaire was circulated to members of several pro-
fessional groups, including members of the Clinical Genetics
Society (550, including some paediatricians and genetic co-
workers), members of the Genetic Nurses and Social Workers
Association (73), consultant members of the British Paediatric
Association (990), members of the British Paediatric Cardiac
Association (100), members of the British Society for Haem-
atology (780), the Society for Endocrinology (1000), the British
Paediatric Neurology Association (20 non-BPA members), As-
sociation of British Neurologists (500), the British Association
of Paediatric Surgeons (87), general surgeons with an interest
in familial adenomatous polyposis (44), and to selected oph-
thalmologists (11). Respondents are shown in table 2. Because
of the importance of obtaining responses from a representative
group of paediatricians, and because of the low response rate
from paediatricians as a whole, a second copy of the ques-
tionnaire was distributed to the non-respondents among a ran-
domly selected group of 10% of consultant paediatricians.

PREDICTIVE TESTING
Only 184 of the 512 respondents (36%) had received requests
to carry out predictive testing of 902 children. In addition, some
respondents were involved in newbom screening programmes
for haemoglobinopathies and other disorders. Many of the tests
discussed were potentially of health benefit to the child (for
example, hyperlipidaemias, medium chain acyl-CoA de-
hydrogenase deficiency, family cancer syndromes, haemo-
globinopathies, cystic fibrosis, alpha-l-antitrypsin deficiency)
or were for disorders likely to become manifest in childhood
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(adrenoleucodystrophy, Becker or Duchenne muscular dys-
trophy). Requests for predictive testing were declined or de-
ferred by a number of persons, principally for neurodegenerative
disorders (HD, Charcot-Marie-Tooth disease, myotonic dys-
trophy) and also for retinitis pigmentosa (RP), autosomal dom-
inant polycystic kidney disease (APKD), and familial
adenomatous polyposis coli (FAP). Some requests for the pre-
dictive testing of children for myotonic dystrophy, RP, APKD,
and hypertrophic obstructive cardiomyopathy (HOCM) were
accepted and carried out.
Only a few of these requests originated from outside the

nuclear family, typically from adoption agencies (preplacement).

CARRIER TESTING
A greater proportion of respondents (41%) received requests
to determine the carrier status of healthy children for inherited

Table 3 Differences in attitudes between professional
groups

A "Do you agree that the following have the right to request
that genetic testing (predictive or carrier status) be performed
on a child, even if the result will have no direct health benefit
for the child?"

Affirmative replies
(% of respondents in each professional groups)

Parents Extended Adoption
family agencies

Medical
practitioner

Geneticists 57* 6 28 21
(n= 46)
Co-workers 29 0 12 12
(n= 17)
Paediatricians 75 10 55 42
(n= 337)
"10%" Paeds 72 16 48 40
(n= 50)
Haematologists 76 14 37 61
(n= 51)
All (n=512) 71 11 47 41

* Of the 27 geneticists (59%) who thought that parents should
be able to arrange for genetic testing of their child(ren), 18 (39%
of all the geneticists) would permit this for certain disorders only.
B "It is up to the family to decide whether or not their
child(ren) should be tested for genetic disorders (for
predictive or carrier tests)".

Agree (%)

Geneticists 46
Co-workers 35
Paediatricians 79
"10% Paeds" 78
Haematologists 84
All 74

Table 4 Responses to supplementary questionnaire

"Would you test a 5 year old child whose parents wanted to know the genetic status for the
following disorder(s)?"

Disorders

Predictive testing
Adult polycystic kidney disease
Becker muscular dystrophy
Charcot-Marie-Tooth disease
Facioscapulohumeral muscular dystrophy
Huntington's disease
Hyperlipidaemias
Hypertrophic obstructive cardiomyopathy
Leber's optic atrophy
Marfan syndrome
Multiple endocrine neoplasia
Myotonic dystrophy
Neurofibromatosis I
Polyposis coli
Prion protein dementia
Retinitis pigmentosa
Spinal muscular atrophy
von Hippel-Lindau disease
Unaffected carrier status testing
Alpha-l-antitrypsin deficiency
Cystic fibrosis
Haematological disease
Spinal muscular atrophy
Tay-Sachs disease
Adrenoleucodystrophy
Becker muscular dystrophy
Choroideraemia
Duchenne muscular dystrophy
G6PD deficiency
Haemophilia (A and B)
Immune defects
Norrie's disease
Retinitis pigmentosa
(Balanced) chromosomal translocation

Geneticists
(n= 49)

Yes No

Paediatmcians
(n = 260)

Yes No

27 17 198 29
30 15 189 38
11 28 154 46
8 30 156 50
2 47 100 89
40 7 223 16
37 8 201 13
20 18 152 40
43 4 199 24
32 9 160 22
19 26 182 42
30 13 207 29
28 16 214 14
0 42 66 48
20 22 177 35
16 23 163 45
36 8 143 22

19 27 132 92
22 27 170 74
22 28 155 74
17 30 130 98
20 30 142 88
12 32 132 74
11 33 136 82
11 32 75 81
14 32 163 75
13 32 139 90
13 33 159 74
12 31 139 79
12 30 81 77
11 32 130 78
27 20 146 83

disorders. As in predictive testing, most of these professionals
were clinical geneticists, paediatricians, or haematologists. The
bulk of such testing involved familial chromosomal re-
arrangements, Duchenne and Becker dystrophies, cystic fibrosis,
and the haemoglobinopathies; almost all of these tests were
carried out, but some respondents who discouraged such tests
did not report the number of tests requested. Carrier status
tests for X linked visual disorders, coagulopathies, and fragile
X mental retardation were also carried out regularly.
A number of requests for carrier testing were declined or

deferred, for example, for CF, DMD, chromosome trans-
locations, etc, although only a minority of respondents (8%)
had a firm age limit below which they did not carry out such
testing, and the age limit varied from 1 to 18 years. Of the 276
respondents who had received no requests, 28 discourage such
tests in childhood, 123 refer all such requests elsewhere, and
130 had never been asked. Only a few requests were received
from outside the family. The numbers of children on whom
testing was performed or requested was reported as 1706 chil-
dren annually. Although this is probably only a proportion of
the tests carried out, it is clear that a substantial number of
children are being tested for their carrier status.

Attitudes
PREDICTIVE TESTS
Predictive tests in childhood were thought to be justified under
some circumstances by 66% of respondents on the grounds of
a health benefit to the subject, while 16% of the respondents
thought that such testing was not justified. Those who con-
sidered such testing to be helpful gave many examples of
disorders where this could be so. These disorders included the
hyperlipidaemias, FAP, Wilms' tumour, retinoblastoma, and
Marfan syndrome. Some respondents stated that they would
only carry out such testing if they had available a useful in-
tervention (for example, treatment or surveillance for com-
plications). A minority of respondents wished to offer testing
for disorders where there are no clearly established useful
interventions, including HD, HOCM, Leber's optic atrophy,
and myotonic dystrophy.

Attitudes to predictive genetic testing in childhood were
explored further in very general terms. Respondents were asked
to indicate the strength of their agreement or disagreement with
the set of statements about genetic testing (table 1). The seven
points given as possible advantages of predictive testing in
childhood were all regarded positively by a large majority of
respondents, although not so many supported the notion that
the child's attitude to reproduction as an adult would be "more
responsible" as a result of testing in childhood. On this question,
most geneticists and all fieldworkers expressed disagreement,
whereas a majority of paediatricians and others supported this
judgement. A majority thought that testing in childhood would
also permit more accurate genetic counselling of other family
members.

RIGHT TO REQUEST GENETIC TESTING
The next question, conceming who had the right to request the
genetic testing of a child, showed marked differences in attitude
between the members of different professional groups (table 3).
Because the response rate to the questionnaire was poor (only
58% of consultant geneticists and 34% of consultant pae-
diatricians), it is not clear how representative the respondents
are of their professional groups. However, the attitudes of the
group of 10% of consultant paediatricians who were given a
second mailing if they had failed to respond to the first, were
very similar to those of the other responding paediatricians. It
is therefore reasonable to interpret the questionnaire results as
if the respondents' views are representative of their professional
groups'.
A majority of genetics co-workers stated that not even parents

should have the right to request the genetic testing of their
child. While clinical geneticists were divided on this issue,
they thought that this right should apply to testing for certain
disorders only. In contrast, a majority of respondents overall
(364 = 71%), and of paediatricians and haematologists in par-
ticular, thought that parents should have the right to request
the genetic testing of their child. This was confirmed by the
responses to a separate question (table 3), suggesting that the
"right to request" was generally interpreted as a right to have
the test performed. A very substantial majority of all groups
thought that social services (unless having parental re-
sponsibility), legal authorities, the extended family, and the
education authorities should not have this right. Some gen-
eralisations concerning differences between professional groups
can be made. Most haematologists who responded thought that
medical practitioners but not adoption agencies should have
this right. Paediatricians were divided on the question ofdoctors'
rights and of adoption agencies' rights, but were more in favour
of adoption agencies' rights than were other groups; clinical
geneticists and fieldworkers would restrict the rights of both
these groups of professionals.

POTENTIAL DISADVANTAGES OF TESTING IN CHILDHOOD
Turning to the potential disadvantages of carrying out tests in
childhood, a majority also agreed with the statements that
such tests limited the child's future autonomy, could lead to
difficulties obtaining life insurance, and could have an adverse
effect upon parental expectations of the child's future re-
productive behaviour (table 1). Additional potential dis-
advantages that were put forward included future difficulty in
obtaining training and employment, and the disturbance of the
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parent-child relationship leading to impaired "bonding" and
the possible rejection of the child by the parent.

Despite the lack of firm evidence on which to base their
views, and the broad range of opinion found within each
professional group, we did find significant differences ofopinion
between professional groups. Paediatricians were evenly divided
as to whether or not the child's sense of self-esteem could be
damaged by testing, whereas a small majority of geneticists and
a large majority of fieldworkers thought that this could be
an important disadvantage of such testing. A majority of all
respondents also considered that a diagnosis in childhood could
result in excessive anxiety about possible early signs of the
disorder, just as a majority of respondents also considered that
it could lead to the resolution of such anxiety.
The questions we had identified as issues to be considered

were recognised as potential issues, and additional distinct issues
were not identified. There was some evidence that respondents
were more confident of recognising potential advantages of
testing than they were ofrecognising the potential disadvantages
(fewer responses to the statements of potential advantages of
testing indicated neutrality, and substantially more responses
indicated a strength of feeling).
One set of respondents thought that children might adjust to

unwelcome genetic information more readily in middle child-
hood than in adolescence. Others expounded the opposite view,
that such a process could be harmful or misleading. A large
majority of all groups thought that children should be consulted
on these questions once they are sufficiently mature.
There were several reasons for considering the process as

potentially harmful. The disorder may be variable, so that the
previous experience in the family merely causes confusion.
Children may be singled out to their own detriment or that of
their sibs. Healthy children may be "medicalised" when they
are still very impressionable. The test results may be given
an excessive emotional weight in some families, generating
disproportionate levels of anxiety. Some respondents thought
that, by performing the test only at the specific request of the
(now adult) persons, one is allowing them a degree of control
that may be helpful in their coming to terms with unwelcome
information.

Supplementary questionnaire
Some months later a second questionnaire was distributed to
members of the Clinical Genetics Society and to consultant
members of the British Paediatric Association. This asked
whether or not the respondent would be willing to arrange
genetic testing of a healthy 5 year old child for a number of
different disorders (predictive tests for some dominant and sex
linked disorders; carrier status tests for some autosomal recessive
and sex linked disorders and for balanced chromosomal trans-
locations). It was hoped that differences in the acceptability of

Appendix 2

Table S Prospective study of testing in molecular genetics
laboratories 1992

Genetics tests Performed Age range Deferred

Alpha-l-antitrypsin
deficiency
(carrier test) 1 9y 0

BCR 13 Infancy-14y 2
BMD predictive 4 1-12y 0
CF carrier 68 Infancy-15y 9
DMD carrier 5 8-15y 4
Fabry's carrier 1 3y 0
FAP 22 Infancy-1 Iy 0
FSH dystrophy 1 1Oy 0
Fragile X carrier 10 4-14y I
Fragile X NTM 5 4-14y 0
Haemoglobinopathy

carrier 10 1-14y 5
Haemophilia A carrier 8 3-14y 0
HMSN I 1 Birth 1
HOCM predictive 0 1 (age 4)
Huntington's disease 0 2 (ages 5,

14)
Kennedy's disease

(predictive) 0 1 (infant)
Myotonic dystrophy 13 Infancy-14y 7
Spinal muscular
atrophy (SMA),
intermediate 1 3mth 0
SMA3 1 1Oy 0

Carrier and predictive tests for adrenoleucodystrophy, Wilson's
disease, and a few other conditions were deferred for a variety
of reasons, sometimes including technical as well as ethical and
counselling factors.

BCR=balanced chromosomal rearrangement
BMD = Becker muscular dystrophy
CF =cystic fibrosis
DMD = Duchenne muscular dystrophy
FAP = familial adenomatous polyposis coli
FSH = facioscapulohumeral
HMSN = hereditary motor sensory neuropathy
NTM = normal transmitting male
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testing for different disorders might allow inferences to be drawn
about the factors that influence professional attitudes.

INTERPRETATION OF SUPPLEMENTARY QUESTIONNAIRE RESULTS
Responses were received from 260 paediatricians, 49 geneticists,
seven co-workers, and eight haematologists -324 in all. The
same trends appear in these data as in the longer, original
questionnaire: paediatricians were generally much more willing
for genetic tests to be performed in childhood than either
geneticists or co-workers. Fewer firm opinions were expressed
concerning the more uncommon disorders. There was little to
suggest that the availability of an early treatment or surveillance
for complications for a disorder made any difference to the
readiness to test for it.
Respondents fell into two broad groups, that in which most

tests were approved, and that in which most would be refused.
The most important factor influencing responses seems to have
been the respondents' attitudes to such testing in general, and
the nature of the various disorders seems to have had relatively
little influence. Most respondents answered similarly for all the
diseases for which they stated a view (although the proporition
of questions answered with a "Don't know" did vary between
persons). Only with Huntington's disease and prion dementia
was there a suggestion ofa widespread unwillingness to carry out
predictive testing on a young child. Even with these conditions, it
was striking that many paediatricians expressed a readiness to
carry out presymptomatic predictive testing. The few paediatric
haematologists surveyed expressed uncertainty about testing for
most disorders, and were divided in their willingness to test
children to deternine their carrier status for haematological
disorders. The further analysis of these responses, and the
exploration of the reasons for this pattern of results, will need
to be studied as a future piece of research, and is beyond the
scope of this report.

Appendix 3 Attitudes offamily and patient support
Comments on the replies from the group which favoured a
policy of not performing predictive or carrier tests in childhood
included remarks such as "at least wait until child able to give
informed consent", and "once of an age to be sexually active".
This group included all six replies from adults with spinal
muscular atrophy. Those opposed to the principle of predictive
or carrier testing in childhood generally favoured the right of
health professionals to make decisions about whether or not to
proceed with tests requested by parents. Those in favour of
carrying out such tests generally opposed this type ofprofessional
control, regarding it as excessively paternalistic.
Remarks written in opposition to the principle of genetic

testing in childhood included:
"Testing will destroy the innocence of childhood."
"Good counselling - yes; testing - no."
"If there is some preventive measure ... then tests should be

done, but otherwise no."
"I don't think it should be done just for the parents' peace

of mind...."
"We feel it is not the parents' right, but the 'child's' right in

adulthood. Doctors should be able to refuse the tests in order
to protect the child."

"I wanted my son tested to see if he was a carrier of PKU...
but after long discussions my husband and I decided it would
serve no purpose other than labelling him... Other more serious
disorders would need a lot more thought but I think the same
decisions should be made."

"It is important, I think, for a child to grow up knowing that
there is a chance that he/she is a carrier for something-but not
until she/he is at the older age when they are thinking ofpartners
and producing offspring should it be necessary to do any
testing..."

"Predictive testing would be just another example ofprojected
unethical genetic cleansing."

"If as a result of trying to wipe out the disease, there were
fewer remaining, then society may become less tolerant."
Remarks written by those in general support of childhood

testing included:
"A parent's job is hard enough. If there is the possibility that

their child will become seriously ill at whatever age, then parents
should have the opportunity. to either allay their fears and the
stress on the family or alternatively to make provision for the
support - moral, emotional, financial - of their child. A parent
should have the right to ask for testing but (should) not be
"pressured" in any way. The decision to test or not should be
with the parents."

"Doctors should have no say in the matter."
"I think it (predictive testing) is essential, and that persons

with a potential disorder in later life should be made aware so
that they can plan for their futures, and be prepared (for) what
to expect."

"This issue (carrier testing in childhood) is simpler (than
predictive testing). I feel that testing of children in this case
would be not only right, but vital. An informed decision on
reproduction could be made."
There were two further comments that provide interesting

perspectives:
"Decisions on carrier testing should be left to the child when

they are old enough... GPs should ensure that such children
fully understand the risks before the decision to start a family.
Support and counselling are needed and cannot be left to
parents."

"As with all matters relevant to a child, the fundamental
criterion has to be what is in the best interests of the child.
This may be a decision capable of being made by the parents
or doctors, but not necessarily either."

 on M
ay 28, 2022 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.31.10.785 on 1 O
ctober 1994. D

ow
nloaded from

 

http://jmg.bmj.com/

