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Abstract

of both proponents and opponents.

Context: Whether predictive genetic testing should be used on children to detect inherited cancers is one of the common debates
in the medical field. This is an emerging and escalating issue related to the advancement of medical technologies and sciences.
Objectives: To advocate the predictive genetic testing of children to detect inherited cancers from the ethical and legal perspectives

Conclusions: Various opinions about the predictive genetic testing of children to detect inherited cancers were discussed; this
will help healthcare providers to stand on firm ground regarding the current issue. Many of the ethical and legal issues noted by
both proponents and opponents were discussed. Common ethical concerns are children’s autonomy versus the parents’ rights to
decide, health insurance, genetic discrimination, and whether the benefits outweigh the risks of testing. There are many laws to
protect children’s welfare in areas related to genetic discrimination, children’s autonomy, and health insurance; however, many
organisations defer the genetic testing of children until adulthood, especially if there are no clear medical benefits. The authors are
proponents for the genetic testing of children in order to detect inherited cancers. More efforts are needed in the areas of healthcare
procedures, legislation, disease prevention, and community awareness when it comes to fighting cancers.
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1. Context

Predictive genetic testing is used to anticipate the oc-
currence of a particular disease or specific cancer in the fu-
ture (1,2). A hereditary cancer is any type of cancer caused
by congenital gene mutation that may transfer from one
generation to another (1). Patients with hereditary cancers
are exposed to recurrent or secondary cancers, and their
family members are also exposed to the same gene muta-
tion (2). Hereditary cancers account for approximately 5%
to 10% of all cancers (1). Most cancers start due to gene
mutations that take place sometime during a person’s life-
time, and thus the detection of these gene mutations re-
quires an examination of the structure of chromosomes
and genes (2).

Globally, the genetic testing of children is one of the
most debated medical subjects; it has been charged with
controversy since the 1960s (3). Predictive genetic testing
to predict the future risk of developing cancer depends on
an individual’s autonomy. Individuals themselves should
choose whether they want to know their risk of cancers or
not (2). However, the situation regarding the predictive ge-

netic testing of children is still controversial. There are var-
ious debates about the benefits and risks of these tests for
this age group and whether these tests can be delayed un-
tiladulthood (3). Itis also debated whether guardians have
the right to decide whether their children undergo testing
or not (3). Other debates include when, how and under
what circumstances children should undergo testing and
revolve around stigmatisation, confidentiality,and genetic
discrimination (3-6). The purpose of the current paper is to
present the viewpoints of proponents and opponents from
both ethical and legal perspectives to support the current
authors’ position on the topic. The current authors sup-
port predictive genetic testing among children in order to
predict inherited cancers.

2. Ethical Arguments Regarding the Predictive Genetic
Testing of Children to Detect Hereditary Cancers

2.1. Proponents’ Perspectives

Professional organisations worldwide support the pre-
dictive genetic testing of children to detect conditions that
they may develop in the future (7). The American Society
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of Clinical Oncology (ASCO) has played a significant role
in raising the awareness of healthcare providers, includ-
ing oncologists, regarding the importance of detecting the
risks of hereditary cancers in the field of oncology and in
primary cancer prevention settings (8). Predictive genetic
testing is recommended for a child with a positive hered-
itary family history of a specific genetic cancer, especially
if early detection or therapeutic interventions may affect
morbidity or mortality rates (3, 9).

The predictive genetic testing of children to detect
heredity cancers helps in understanding the risk of getting
a particular cancer, to make appropriate decisions about a
person’s future health, and to decrease the risk of cancers
by changing unhealthy habits and modifying life styles (2,
10). Predictive genetic testing has a pivotal role in the early
detection and early treatment of cancer and will also allevi-
ate anxiety and stress if the result of the test is negative (4-
6). Genetic testing will help healthcare providers with re-
gard to the prevention and early detection of cancers, treat-
ment procedures, diagnosis and prognosis of the disease,
the development of pharmacogenomics, and lifesaving de-
cisions if a test result is positive (3).

Annually, around four million infants undergo new-
born screening to identify various abnormalities in the
United States of America (USA) alone, for which early detec-
tion and early treatments are promoted, which will help in
preventing or minimising morbidity and mortality rates
(11). Predictive genetic testing and its role in reducing mor-
bidity and mortality faces many barriers that should be
tackled (3). Parents should be educated about the process
and the goals of these tests so that they are able to decide
about the genetic testing of their children (3). Multiple fac-
tors regarding whether predictive genetic testing should
be performed have to be considered in order to make the
best decision for the child; the most important factor is the
welfare of the child’s future (12). Parents, genetic counsel-
lors, social workers, and healthcare providers should thus
be involved in providing information to help decision-
making about predictive genetic testing for a child (10, 12).

In the United Kingdom (UK), 47% of participants
agreed on the rights of parents to decide upon the genetic
testing of their children, regardless of whether there are
therapeutic interventions or not, and 60% agreed that it
was the parents’ choice whether to test their children, re-
gardless of whether they were carriers of a genetic disease
or not (7). It could be explained to parents that they may
be able to do something based on the test’s results, such
as changing lifestyles, being alerted to symptoms and in-
terventions, and preparing themselves and their children
to adapt to the situation. From both an ethical and legal
viewpoint, parents should therefore be involved in decid-
ing about the genetic testing of their children, because
this test may have psychological and social impacts for all
family members (4-6). Parents should seek more informa-

tion regarding their children’s risks of developing inher-
ited cancers and the need to detect any hereditary cancer
early before it starts; this will improve the chance of pre-
venting cancers and minimise the risks (13). Where there
is debate between parents and healthcare providers about
performing this test, especially when the parents are reluc-
tant to test their children and ignore the advice of health-
care providers, those providers could argue in the court
that the parents’ decision was abusive and negligent to
their children’s health (3).

2.2. Opponents’ Perspectives

There are various problems surrounding the predic-
tive genetic testing of children, and these should be con-
sidered before undergoing this test. One of these problems
is the limited answers provided; a genetic test does not al-
ways give precise answers about inherited cancers, such
as breast and colon cancers. This test is as susceptible to
errors as any other test (i.e., false positives and false nega-
tives), which may lead to physical and psychosocial harm,
in addition to the loss of children’s privacy (2). Another
problem is when parents react to the results by trying un-
verified treatments or preventive measures with signifi-
cant adverse effects; for example, giving extra doses of vita-
min A to children with developmental disabilities without
respect to its serious adverse effects, such as liver toxicity
(14,15).

The most common explanation given by healthcare
providers for not advocating genetic tests is that they wish
to protect the child’s future autonomy (12). In the UK, the
law recognises children’s future autonomy without look-
ing to claim for the parents to find out a family history re-
garding genetic status, except if there are clear-cut bene-
fits from the test for the child (16). Predictive genetic test-
ing should be delayed until adulthood unless therapeutic
interventions in the childhood period will reduce rates of
morbidity or mortality (7, 13, 17). Twenty percent of partic-
ipants disagreed with the statement that parents have the
right to decide whether to perform genetic testing of their
children (7). The most common explanation given for de-
laying the test until adulthood is a worry about the child
being misinformed, because they are not involved in the
decision-making from the beginning. Also, a fear that the
child will suffer from discrimination, and parents are act-
ing in ignorance of the child’s autonomy in the future.

Positive predictive genetic testing for serious inher-
ited cancers may potentially cause psychological prob-
lems, such as anxiety, altered self-image, changed percep-
tions of the child, feelings of guilt, ineffective coping meth-
ods, stress in the family, depression, and social isolation
(3-6,18), although there is a dearth of studies that have ex-
plored the effect of genetic testing for untreatable illnesses
on the psychology of children (19, 20). Furthermore, as a
reaction to the results, children may adopt a new lifestyle,
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for example, refraining from eating certain types of food
and/or avoidance of prolonged, unnecessary exposure to
the sun to prevent or minimise the occurrence of cancer
(21, 22). To further complicate matters, this test may also
lead to serious physical harms as a result of making dras-
tic decisions, such as prophylactic mastectomy, based on
inaccurate test results (13).

3. Legal Arguments Regarding the Predictive Genetic
Testing of Children to Detect Hereditary Cancers

3.1. Proponents’ Perspectives

In various countries, laws regulate the predictive ge-
netic testing of children to detect hereditary cancers (4, 5,
11). These laws aim to protect the child’s welfare, especially
in areas related to genetic discrimination, the child’s au-
tonomy, and health insurance (4, 5).

The United States Professional Guidelines (2013) and
the United Kingdom Guidelines presented by the British
Society of Human Genetics (BSHG) (2010) adopted the
same opinion on genetic testing, which is that this test
should be performed based on the children’s best inter-
ests. Both countries allow parents, children, physicians,
and the courts to participate in the decision-making pro-
cess related to predictive genetic testing (3). A recent qual-
itative study explored children’s perspectives toward ge-
netic testing. The result showed that children preferred
to have genetic testing, but they still valued their parents’
opinions and consent about it (23).

There are many laws to regulate genetic testing in
many states in the USA, including Alabama, Connecticut,
Michigan, New York, and California (8). In Switzerland, a
law was passed in 2007 to regulate the predictive genetic
testing of children, which gives parents the right to decide
about genetic testing for their children (24). The law pe-
nalises parents who neglect to undertake genetic testing
for their children, especially if there is a positive family
history, resulting in imprisonment or a fine. In Spain, the
Committee of Ministers of the Council of Europe decided
in April1997,in Article (6), to give parents the right to make
decisions for their children.

In the Arab world, the subject of genetic testing is not
yet regulated, except in Lebanon (Law No. 625 of 2004)
(25). Other countries have ignored this issue completely
or regulated it partially by using institutionalised guide-
lines and policies. In Jordan, there are no regulations on
this issue, except that the Institutional Review Board (IRB)
regulates genetic testing (25). In Jordan, genetic tests for
minors and disabled people are permitted after obtaining
informed consent from their legal guardians.

Genetic tests for insurance and employment purposes
are prohibited in some countries (25). In order to preserve
the rights of children and encourage parents to perform
genetic testing of their children, national law in the USA
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protects children’s rights by prohibiting discrimination
due to genetic tests and keeping health insurance active,
even if a result is positive, and preserving the confidential-
ity of genetic testing information through the Genetic In-
formation Non-discrimination Act (GINA) of 2008 (2).

3.2. Opponents’ Perspectives

The American College of Medical Genetics defers the
genetic testing of children until adulthood if there are no
clear medical benefits (17). The Guidelines of the European
Society of Human Genetics also suggest that paediatric pre-
dictive genetic testing should only be performed if there
are clear benefits, especially in late-onset conditions (16).
The American College of Medical Genetics and Genomics
(ACMG) and American Academy of Paediatrics (AAP) are
against the predictive genetic testing of minors, because
this test does not offer health benefits in the childhood pe-
riod and exempt from previous is having an intervention
in childhood that impacts their future morbidity or mor-
tality (11, 26-28). According to the Clinical Genetics Society
in the UK, the genetic testing of children to predict hered-
itary diseases should not be carried out until children re-
quests such tests for themselves (11).

In summary, the predictive genetic testing of children
to detect hereditary cancers is debatable, ethically and
legally. From an ethical perspective, one of the mostimpor-
tant debates is whether the test offers clear benefits or not,
whether this test will help children in the prevention and
treatment of the disease or not, and when to do this test.
Another important debate is the balance between benefits
and risks, the burdens of this test on the child and on fami-
lies, and whether parents have the right to decide whether
to perform this test on their children or delay it until adult-
hood to preserve the children’s future autonomy. Finally,
there is always the fear of discrimination due to genetic
tests, such as the health insurance of children who un-
dergo this test being cancelled, particularly where there
are positive results regarding inherited cancers. From a
legal perspective, many laws in various countries protect
children’s welfare, especially in areas related to genetic dis-
crimination, children’s autonomy, and health insurance.
Many organisations defer the genetic testing of children
until adulthood if there are no clear immediate medical
benefits.

4. Current Researchers’ Argumentative Statement

The predictive genetic testing of children to detect in-
herited cancers is one of the hot topics of the current med-
ical era. Various ethical and legal questions have been
raised about this testing (4-6). The current authors sup-
port the predictive genetic testing of children for the early
detection of hereditary cancers; this test will minimise a
child’s suffering if they are at risk for cancer. This test helps
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to prevent cancers and contributes to the optimal manage-
ment of this disease. [t will also probably help the next gen-
eration to avoid cancer gene mutations and will also help
pharmacists to develop more effective cancer drugs with
less adverse effects.

The current researchers are also proponents of the pre-
dictive genetic testing of children from an ethical perspec-
tive, as it helps healthcare providers in the prevention,
early detection and treatment of cancers as well as helps
children and their parents to adopt lifesaving decisions in
the case of positive results for hereditary cancers (4-6, 29).
Predictive genetic testing for therapeutic purposes is not
prohibited under the Islamicreligion; genetic engineering
plays an important role in the prevention of diseases, in
treatments,and in lessening the damage of various genetic
diseases.

We are also proponents of the predictive genetic test-
ing of children from a legal perspective, taking into con-
sideration all the legal rights of children in order to pro-
tect them against genetic discrimination and discrimina-
tion in all its forms (2).

5. Summary and Conclusions

The predictive genetic testing of children to detect
hereditary cancers is controversial. The purpose of this ar-
gumentative paper was to present the viewpoints of pro-
ponents and opponents from the ethical and legal perspec-
tives.

Common elements of debate include the children’s au-
tonomy versus the parents’ rights to decide, health in-
surance, genetic discrimination, and whether the benefits
outweigh the risks.

Various laws and organisations protect children’s wel-
fare in areas related to genetic discrimination, children’s
autonomy, and health insurance; however, many organisa-
tions oppose the genetic testing of children; they suggest
postponing it until adulthood if there are no clear med-
ical benefits. The current authors support the predictive
genetic testing of children to detect hereditary cancers as
early as possible.
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