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ABSTRACT
In paediatrics, a diagnosis of Klinefelter syndrome can occur after prenatal testing or because

of symptoms such as learning difficulties or incomplete puberty. After the diagnosis, parents

have to decide when and how to speak about this condition to their child. Parents and

healthcare professionals (HCPs) may have different perceptions related to disclosure of this

diagnosis. Due to the absence of clear guidelines, parents and HCPs may feel

uncomfortable discussing the condition and may hide the truth in a prolonged fashion.

Conclusion: For patients with a prenatal diagnosis, we recommend a gradual and

personalised disclosure process starting between the ages of 5 and 13 years. For older

patients, a personalised approach should also be the goal. Various communication

strategies and recommendations regarding disclosure of Klinefelter syndrome are

proposed.

CASE PRESENTATION
David is an 11-year-old boy with Klinefelter syndrome
diagnosed prenatally. His parents decided not to tell him
about his condition in order to avoid stigmatisation or
compromise his identity development. They asked all health-
careprofessionals (HCPs) involved in thecareof their sonnot
to mention the diagnosis in front of David. During early
childhood, David’s development was normal with the excep-
tion of language delay.Dyslexia and attentiondeficit disorder
were diagnosed later. David is shy, sensitive and anxious. A
psychological evaluation revealed that he suffers from gen-
eralised anxiety disorder and symptoms of depression. The
geneticist, psychologist and paediatrician never spoke to him
about his condition, but are increasingly uncomfortable

about not doing so. During his last visit with his primary
paediatrician, David reports that he knows something is
wrongwithhim.Heaskshispaediatrician ‘WhyamIdifferent
from others in my class, what is wrong with me? Please, tell
me the truth!’ What should his paediatrician do? Should he
tell David the truth or respect the parents’ preferences?

INTRODUCTION
Klinefelter syndrome is a frequent chromosomal anomaly
with an estimated prevalence between 1/500 and 1/1000
males (1). This syndrome is characterised by an extra X
chromosome in males (47, XXY karyotype). An increasing
proportion of diagnoses are made in a prenatal fashion
(2,3). This proportion is bound to increase with noninvasive
genetic testing (4). In around 25% of cases, the diagnosis is
made postnatally during childhood or adulthood (3,5).
When Klinefelter syndrome is diagnosed postnatally, the

Abbreviation

HCP, Healthcare professional.
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karyotype is usually ordered for developmental disorders,
hypogonadism or infertility (3). Finally, many individuals
living with this condition remain undiagnosed (3).

The phenotype initially described by Klinefelter et al. and
later shown to be associated with a 47, XXY chromosome
constitution is highly heterogeneous (2,5). Physical mani-
festations may include tall stature, gynaecomastia, infertil-
ity, decreased facial or pubic hair and hypogonadism (2,5).
Klinefelter syndrome is also associated with an increased
prevalence of speech delay, learning disorders such as
dyslexia and deficits in executive functions (6). Individuals
living with Klinefelter syndrome are more likely to exhibit
problems with attention, concentration and memory (7,8).
They are also frequently described as shy, sensitive and
showing poor affirmation abilities (9). Finally, this condi-
tion is associated with an increased prevalence of mood,
anxiety disorders and psychotic disorders (8–10).

Given its relatively benign and nonspecific manifesta-
tions, this common condition is largely underdiagnosed. On
the other hand, in recent years, it is increasingly discovered
during prenatal testing (11). Parents then have to decide
when and how to disclose this information to their son.
Healthcare professionals (HCPs) are important partners in
this endeavour. Some parents decide to disclose the
diagnosis as soon as their child asks questions related to
his health. Other parents prefer to disclose information
related to the syndrome gradually or wait for the ‘right time’
in their child’s life. Lastly, some parents, like David’s, may
indefinitely postpone the disclosure of the diagnosis. They
generally do so in order to protect their child, as they often
worry that disclosure might have a negative impact on self-
esteem (12) or expose their child to stigmatisation, discrim-
ination and bullying (13).

Many diagnosed children recognise their particularities
and ask questions about their differences (14). Parents may
disagree with HCPs about when and how to disclose this
information. Considering that there are no official recom-
mendations or guidelines, it may be more difficult for some
providers to partner with parents and speak about these
issues. For the remainder of this article, we will analyse how
the disclosure of this diagnosis fits into the life trajectory of
children and their families, using an ethical perspective and
a family perspective, as well using evidence in the psycho-
logical development of children. Finally, strategies for
disclosing this diagnosis during childhood or early adoles-
cence will be identified.

PARENTAL PERSPECTIVES ON DISCLOSURE
Due to their age-related cognitive limitations, healthy chil-
dren are unable to make their own healthcare decisions and
parents are generally the decision-makers (15,16). Respect
for parental autonomy means recognising their ability to
make decisions in the best interests of their child (16,17).
When parents of children with a genetic condition such as
Klinefelter syndrome have to decide whether, when and how
to disclose this diagnosis, several factors may determine
which option they think is optimal. Some parentsmay decide

to disclose the diagnosis to their child in order to explainwhy
he has specific problems, such as language delay or a learning
disorder (18). Revealing a diagnosis often decreases uncer-
tainty and anxiety for the child, particularly when he
recognises that something is not right (14). Furthermore,
disclosing the diagnosis may also increase the level of the
involvement of the child in his own care and interventions
(18). Lastly, someparents expect that disclosing thediagnosis
might open discussions with their child about the condition
instead of keeping it secret (18,19).

On the other hand, several reasons might explain why
some parents decide to withhold the diagnosis from their
children. Some parents may have different opinions about
when the child is developmentally ready to learn about his
diagnosis (19), waiting for the ‘right time’ for their child to
receive this information (19,20). Some parents may worry
that their son may decrease his efforts, considering the
genetic condition as an obstacle impossible to overcome
(genetic determinism) (18). Many parents want to avoid
stigmatisation during childhood, compromise identity
development and possible disruption of their relationship
with him (15). For instance, it is sometimes suggested that
males with sex chromosome aneuploidies such as Klinefel-
ter syndrome as well as 47, XYY syndrome are more likely
to develop criminal behaviours. Even if this affirmation is
not supported by scientific literature, some parents may
worry that disclosing the diagnosis to their child and to
other people may cause him prejudice. Others may also
prefer not talking about the diagnosis because they are
unsure whether and what their child will understand, and
they do not want to harm him (15,17,19,20). Finally, several
studies have shown that many parents prefer nondisclosure
because they are uncertain about how to initiate the
conversation, how to explain the diagnosis, to discuss
infertility, to talk about hormonal replacement therapy and
to answer their child’s questions (18,21,22).

In summary, parents are expected to make decisions in
the best interest of their child. In choosing between disclo-
sure and nondisclosure of a diagnosis, parents are trying to
help their child and protect him from harm. David’s parents
believe that nondisclosure is superior to disclosure at the
present time. Respect for parental autonomy means accept-
ing their decision even though their son asks for answers to
his particularities. On the other hand, a child’s autonomy
and right to know should also be taken into consideration.

CHILD’S RIGHT TO KNOW
Decisions made by parents should respect the principles of
beneficence (duty tomake decisions in the best interest of the
child) and nonmaleficence (duty not to harm) (16). Some-
times, respect of beneficence and nonmaleficence may
conflict with the principle of autonomy (16,17). For instance,
David’s desire to know the truth regarding his condition
conflicts with the desire of the parents to keep it secret.

For children with genetic conditions such as Turner
syndrome, discussions about the diagnosis and treatment
are recommendedas soonas the child is able tounderstandor
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Table 1 Recommendations for healthcare professionals regarding disclosure of a diagnosis of Klinefelter syndrome to a child

Recommendations for healthcare professionals

Before

disclosure

� Before speaking to parents, review up-to-date information on Klinefelter syndrome.

� When the diagnosis is disclosed to parents (or shortly after), discuss with them how they plan to inform their family and later on, their child.

Inform parents that a healthy disclosure is part of the child’s health care and that HCPs are there to help if needed. This will be different for a

prenatal diagnosis, where parents have ample time to prepare, compared to a diagnosis in childhood or adolescence.

� Ask parents to explain, in their own words, what is Klinefelter syndrome. If necessary, clarify or add more information.

� Psychological support may be relevant. When parents are familiar with the diagnosis and accept it, they are better equipped to support their

child.

� Offer additional information that may best suit the parents such as written information on the condition and websites. Meeting with other

families, blogs and/or forums may also be useful.

� Inform parents that disclosure should be personalised to their family and child. For example, disclosure:

- Can be performed in a gradual fashion.

- Can be performed by them independently, by the healthcare provider in the presence of parents, or by the HPC-parent team.

� When parents decide to postpone disclosure, ask them about their motivations and address their concerns and their fears. Disclosure should

be discussed regularly.

� Before puberty and before discussing hormonal replacement therapy, speak to the parents about possible reactions of children when

informed of these treatments. Hormone replacement therapy should not be given to a child who does not know his diagnosis.

� Many children, and not only those with Klinefelter syndrome, ask questions regarding their gender, their sexual orientation and their

reproductive abilities. These topics should not all be explored with a child who is not ready. Ask parents about their preoccupations regarding

their child.

During

disclosure

� If parents want you to disclose the diagnosis, schedule an appointment with the child and his parents. Make sure you have plenty of time to

discuss the diagnosis with the child and to support him.

� Stay calm and open. Ask the child to tell you about himself. Encourage the child to ask questions and to express his feelings.

� Use a teach-back approach. Ask the child to explain in his own words the information that was discussed with him. If necessary, clarify or add

more information.

� Certain elements of disclosure can be done by following the normal development of the child:

- Around 5-7 years, children know about their gender and the stability of their gender; boys with Klinefelter syndrome generally need to be

told that they are boys and that they will always be.

- Using analogies (e.g. genetic code as a personal secret code) and stories often help the child to understand basic biological concepts.

Use of colourful pictures, sticks, strings or modelling dough might also help small children understand chromosomes and cellular

divisions.

- For older children: Inform the child that this condition will not change his gender, identity or sexual orientation. Explaining that the

additional X chromosome is partially inactive and that he is a male, as are the other boys in his classroom often helps. Associated medical

conditions (autoimmunity, diabetes, venous insufficiency) may be discussed in an individualised fashion with older children.

- For an adolescent: Discuss the pros and cons of hormonal replacement therapy. Reassure him that he will still be a male even if he

decides not to take hormones; follow the pace of the child. You do not need to speak about fertility and future children if the adolescent is

not asking any questions and seems to still struggle with his identity and his differences.

� Tell the child that his parents and himself are not responsible for this condition. There is nothing anybody could have done to prevent this.

� Reassure the child that this syndrome happens randomly and that it is not contagious.

� Reassure the child that this syndrome will not kill him and become worse.

� Tell the child that he does not have to be ashamed of this condition.

� Be honest: if the child asks a question (e.g. about infertility), answer his questions.

� Be careful with the words chosen. Words such as genetics, sex chromosome aneuploidies, syndrome, abnormality and disease might be

misunderstood. Use simple vocabulary and check that the child understand the words chosen.

After disclosure � Propose another appointment if necessary. Inform the family that you are available for more questions, and that these can also be answered

by phone.

� Call the parents a couple of weeks after the disclosure: follow-up the child’s reactions and to clarify information if necessary.

� Encourage parents to discuss of the Klinefelter syndrome with teachers. Informing teachers might help them to understand the child’s

difficulties and the teachers may help the child to cope with the diagnosis. Offer to speak with teachers if necessary.

� Psychological support may be relevant.

� Offer additional information that may best suit the child and his family. For instance, books written for children with genetic conditions,

websites or blogs for families and meeting other families may be helpful. This information is often helpful to help children understand their

diagnosis, realise they are not alone with this condition and accept their difference.
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questions arise about their particularities (23). Interestingly,
Turner syndrome (45 XO) has some parallels with Klinefel-
ter: it is a disorder of the sex chromosomes and also includes

problems such as learning disabilities, physical characteris-
tics and infertility. Although there are recommendations
about when to disclose the diagnosis of Turner syndrome, no

Table 2 Recommendations for parents about disclosing Klinefelter syndrome to a child

Recommendations for parents

Before

disclosure

� Knowing more about the diagnosis, other families and children who live with this condition can help. More understanding of the syndrome

and family perspectives will help you and your child. Ask your healthcare provider to recommend resources such as written information,

parent associations, blogs and forums as well as websites for families.

� A psychologist can help you understand the possible reactions of your child when he learns about this diagnosis.

� Healthcare providers can help you talk about this condition to your child.

� Speaking about Klinefelter to your child can be done in a gradual fashion. Ask yourself these questions (when relevant):

- When should I tell my family? When should I tell my child?

- How will this affect my children?

- Should anybody know at school, and when? When and how should he tell his friends?

- Do I want us to speak about this with him without the doctor? Would I rather speak about his medical condition with a healthcare provider

present, or would I rather have the healthcare provider speak about it while I am in the room?

� Should both parents be there?

During

disclosure

� Informing your child about his condition may happen when you least expect it and seizing those occasions is important.

� Certain elements of disclosure can be done by following the normal development of the child:

� Between the ages of 3 and 5 years of age, children often ask questions about the human body and their gender. You can start talking about

body cells, chromosomes and genetic code. Using analogies (e.g. genetic code as a secret code) and stories might help the child to

understand biological concepts. Using of colourful pictures, sticks, strings or modelling dough might also help the child to understand

chromosomes and how cells divide.

� When your child asks questions related to his health, or to his difficulties frequently associated with the syndrome (e.g. learning disorders),

give more information about how chromosomes and genetics affect development. It might be the right time to talk about his personal story

and to talk about the syndrome.

� When children get older (frequently between 10 and 14 years of age), they may question their gender, their sexual orientation, their

reproductive abilities. Plan how to answer these questions ahead of time.

� If you decide to disclose the diagnosis by yourselves, choose a calm moment. Turn off the television or radio and make sure you have plenty

of time to talk. Make sure you will not be interrupted by other family members, phone or other obligations.

� Stay calm and open. Encourage your child to ask questions and to express his feelings. Even if it is sometimes difficult, do not interrupt him

and listen to everything he has to say. Acknowledge his emotions (‘you look stressed’). Tell him you are there for him.

� Disclose information regarding the syndrome gradually. Disclosing too much information suddenly may harm children.

� Use a teach-back approach: Ask him to explain in his own words what you discussed with him. If necessary, clarify or add more information.

� Be careful with the words you chose. Some words are scientific and confusing, such as genetics, syndrome, abnormality and disease. It is not

necessary to tell him that he received this chromosome from one of you (his parents).

� Your child should know these things about his condition:

- It is not deadly (he will not die from it, it will not get worse).

- There is nothing you (his parents) and he could have done to prevent this.

- It is not contagious and his friends cannot catch it.

- He is not alone with this condition, and it is not a rare condition. He should not be ashamed of his condition.

� When he gets older, discuss the pros and cons of hormone therapy. Reassure him that he will still be a male even if he decides not to take

hormones.

After disclosure � If you disclosed the diagnosis to your child, schedule an appointment with a healthcare provider to talk about the diagnosis and possible

treatments.

� Discuss of the Klinefelter syndrome with your child’s teacher. Informing teachers might help them to understand your child’s difficulties.

Finally, teachers may help your child to cope with the diagnosis.

� More information about the condition may help such as books written for children with genetic conditions, family support groups and

meeting another child with the condition.

� Ask your child if he wants/plans to tell others about this condition: brothers and sisters, friends, people at school or extracurricular activities. If

yes, offer help in doing so. What will he say? How will he answer some questions? How will he react to some comments? It may be appropriate

for you to inform his teacher/other adults in your child’s life if your child is planning to inform his friends. For adolescents, disclosing the

syndrome when there is a romantic relationship may be hard. Do not push your child to disclose his condition if he is not ready.

� Psychological support may be needed.
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such recommendations exist for Klinefelter syndrome. Gen-
erally, children seem ready to integrate this information
between 5 and 13 years of age (24). Between 5 and 13 years
of age, most diagnosed children perceive that they are
different. Even though they are unable todescribe specifically
what makes them different, they feel that they have more
difficulty than others around them and, if they have physical
peculiarities, that they look different as well (14). David is
now 11 years old and he is asking specific questions and he
feels something is being hidden from him (14,18). It might be
a relief for him to understand his challenges (14). Learning
the truth could help David cope with his situation, decrease
his anxiety and increase his self-care abilities. Finally, telling
the truth may help David adopt realistic expectations about
his learning abilities (25).

Delaying the disclosure of the diagnosis may harm David
and his family. For instance, if the syndrome is not disclosed,
David might think that he has a ‘secret disease’ (14,25). This
secrecy might induce worries about his situation as well as
feelings of shame or guilt. If parents wait longer for
disclosure, it may also impact self-perception and parent–
child bonding and future relationships (18). For example, a
delayed disclosure of Turner syndrome in teenagers and
young women leads to traumatic psychological experiences,
as well as anger and mistrust, both of parents and the
medical system (22). Furthermore, there is a risk that David
may learn about his condition outside the hospital or home
setting. For instance, as it happened to some of our patients,
David might discover that he has an extra chromosome on
examination of his karyotype obtained from his buccal swab,
a laboratory activity that is practiced in some high school
biology courses. When children start asking specific ques-
tions, the question is not if they will learn about their
diagnosis, but when and how (22).

Even if parents are frequently preoccupied about psy-
chological impacts of disclosing the diagnosis to their child,
recent studies suggest that reactions are variable. For
instance, Dennis et al. (2015) showed that 41–50% of the
children had a neutral reaction (little reaction, disinterest
for the diagnosis), 25–33% showed a positive reaction
(relief, decreased anxiety) and 25–30% had a negative
reaction (anger, anxiety, confusion) to the disclosure of a
sex chromosome aneuploidy (21). Parents and HCPs
should be prepared for adverse reactions and work together
to help the child cope with the diagnosis.

PROFESSIONAL DUTY
When healthcare professionals are faced with an ethical
dilemma, they have to consider several viewpoints, including
their own values, biases and duties. HCPs working with
childrenwithKlinefelter syndrome are regularly exposed to a
conflict involving the possibility to hide the diagnosis. Froma
moral perspective, is it acceptable to lie to a child? Some
HCPs may consider that lying or hiding the truth to a child is
morally unacceptable.Othersmay believe that, under certain
circumstances relevant to a specific case, it might be justified
andmorally acceptable towithhold the truth (27). According

to virtue ethics, there is no ‘single rule to deal with all
situations and no general rule by which we can decide on the
right course of action’ (26). When the decision is made in the
best interest of thepatient, in somecases, bothoptionsmaybe
morally andethically acceptable (26).One should realise that
for the purpose of this discussion (disclosure of Klinefelter
syndrome to a child), truth telling is generally delayed as
opposed to being completely withheld.

Medical practices should be based on scientific evidence
and on clinical judgment. However, to treat patients as
individuals instead of as a diagnosis (‘Klinefelter patient’), it
is absolutely necessary to dispel the stereotypes. Indeed, in
most medical textbooks, patients with Klinefelter syndrome
are described as a relatively homogenous group, often next
to the picture of a patient with all the physical character-
istics, despite the fact that this syndrome is a heterogeneous
condition (2,4,5). Furthermore, it is frequent for adolescents
to be recommended hormonal therapy or to be referred to a
fertility clinic for testicular sperm extraction. However, few
studies demonstrate these interventions are beneficial dur-
ing adolescence. It is possible that for some patients, these
interventions would be more beneficial (or less harmful)
later on in life (28,29). Even if these practices are frequently
considered as ‘gold standards’, the lack of scientific evidence
should prompt physicians to act with caution and humility.
Care and services offered to the children and families should
be personalised. If services were adapted to the patient’s
needs, disclosure of this syndrome would not be considered
as an emergency. This context would allow HCPs to help
parents disclose the diagnosis in a gradual fashion.

STRATEGIES AIMED AT A PERSONALISED DISCLOSURE
David’s parents decided not to disclose the diagnosis
because they wanted to prevent potential harm and protect
him from stigmatisation. However, even though the parents’
intentions were good, their decision may have a negative
impact on David’s psychological welfare (18,20). On the
other hand, disclosing the diagnosis in spite of the parents’
refusal may also have negative effects, especially if parents
feel ill-equipped and uncomfortable about answering
David’s questions (18,22).

Ideally, after a diagnosis of Klinefelter syndrome, HCPs
should partner with parents to disclose the diagnosis in a
personalised fashion, respecting both the parents’ wishes
and fears and the child’s development, challenges and
personality. Discussing their preoccupations with the par-
ents prior to disclosure might help HCPs identify their
needs and those of their child. Parents frequently delay the
disclosure of a genetic condition to their child because they
are uncertain about their capacity to explain the syndrome
to their child as well as to answer questions that he might
have (18,22). Tables 1 and 2 provide a detailed description
of different strategies that are generally helpful to both
HCPs and parents during the disclosure process. The goal
should not be to quickly disclose this diagnosis in a
standardised fashion, but rather to view disclosure as a
process that can be personalised in a step-by-step fashion.
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CONCLUSION
Although parents generally make decisions that are in the
best interests of their child, conflicts between their own
preferences and the interests of their child may arise. HCPs
can be uncomfortable when there is a misalignment
between what parents believe to be in the best interest of
their child and their child’s preferences. The question of
when and how to disclose a diagnosis of Klinefelter
syndrome to a child is complex. As shown in Tables 1 and
2, different strategies might help the HCPs and parents
achieve disclosure in a gradual and personalised fashion.
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