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ARTICLE

Children with sex chromosome trisomies: parental
disclosure of genetic status
Nikki C Gratton1, Jessica Myring2, Prisca Middlemiss3, Deborah Shears2, Diana Wellesley4, Sarah Wynn3,
Dorothy VM Bishop1 and Gaia Scerif*,1
Sex chromosome trisomies (SCTs) are frequently diagnosed, both prenatally and postnatally, but the highly variable childhood
outcomes can leave parents at a loss on whether, when and how to disclose genetic status. In two complementary studies, we
detail current parental practices, with a view to informing parents and their clinicians. Study 1 surveyed detailed qualitative data
from focus groups of parents and affected young people with either Trisomy X or XYY (N = 34 families). These data suggested
that decisions to disclose were principally affected by the child’s level of cognitive, social and emotional functioning. Parents
reported that they were more likely to disclose when a child was experiencing difﬁculties. In Study 2, standardised data on
cognitive, social and emotional outcomes in 126 children with an SCT and 63 sibling controls highlighted results that converged
with Study 1: logistic regression analyses revealed that children with the lowest levels of functioning were more likely to know
about their SCT than those children functioning at a higher level. These effects were also reﬂected in the likelihood of parents to
disclose to unaffected siblings, schools and general practitioners. In contrast, speciﬁc trisomy type and the professional category
of the clinician providing the original diagnosis did not affect likelihood of disclosure. Our study emphasises the complex
weighing up of costs and beneﬁts that parents engage in when deciding whether to disclose a diagnosis.
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INTRODUCTION
Sex chromosome trisomies (SCT) account for around a quarter of all
chromosome abnormalities diagnosed following amniocentesis.1 This
places them among the most common trisomies resulting in live
birth.2 XXX and XYY karyotypes are found in around 1 in 1000 live
female and male births, respectively, and XXY (Klinefelter Syndrome)
affect around 1.72 in 1000 live births.3,4 Given that nearly 5% of
pregnant women undergo invasive prenatal screening in the UK every
year and approximately 1 child in every 160 is born with a rare
chromosome disorder,5 medical practitioners need to be able to
provide parents with accurate information on possible outcomes, as
this may inﬂuence signiﬁcant decisions.2 Yet, both parents receiving
and clinicians providing a diagnosis of a SCT reported that the
communication process at initial diagnosis was incredibly variable and
was, in some cases, traumatic.6
Initial disclosure of diagnosis of an SCT can indeed be a problematic process, because the absence of obvious physical abnormalities
means that such chromosome anomalies often remain undiagnosed,
and milder or unaffected cases may not contribute to the overall
prognostic picture available to practitioners. In turn, a signiﬁcant
portion of those who are diagnosed in childhood or later are identiﬁed
owing to behavioural or educational difﬁculties. Consequently,
research involving these populations may overrepresent problems.
Indeed, some early studies inﬂuencing disclosure practices today were
carried out in psychiatric and penal institutions and therefore from a
highly selected population of individuals who experienced serious
problems.7,8 Unwarranted by the careful caveats posed by researchers

who carried out those studies, their reporting in the press led to
widespread misunderstandings about individuals with SCTs, particularly presenting males with XYY as aggressive criminals,9 whereas
current evidence suggests that outcomes for these individuals are
much more positive.10
Several newborn screening studies were carried out in the 1960s to
investigate outcomes in children with SCTs in samples unbiased by
concerns prior to referral.11–14 These longitudinal studies followed
children who were diagnosed perinatally with an SCT into
adulthood.15 Although these studies reported educational and
behavioural difﬁculties, they also suggested a much less gloomy
outlook. A recent systematic review of ﬁndings from samples less
affected by ascertainment bias indicated an IQ of up to 20 points
below that of comparison groups and greater risk of neurodevelopmental disorders.10 A greater incidence of social and emotional
impairments was also found, particularly in males, for whom these
features were associated with autism.16 However, despite average
difﬁculties at the group level, some individuals with a SCT function
well, indicating a very varied prognosis.10,16
With variable cognitive, emotional and behavioural prognoses,
however, comes another set of issues and considerations that are
problematic for disclosure: whether and when to tell the child and
signiﬁcant others about the diagnosis. In our previous work with these
families, parents told us that this question worried them, but we could
ﬁnd no formal guidance or research data on disclosure in SCTs,
except for a recent study focussed primarily on Klinefelter Syndrome
(http://www.genetic.org/Knowledge/BooksandResources.aspx, 2014).

1
Department of Experimental Psychology, University of Oxford, Oxford, UK; 2Department of Clinical Genetics, Oxford University Hospitals NHS Trust, Oxford, UK; 3Unique: Rare
Chromosome Disorder Support Group, Caterham, Surrey, UK; 4Wessex Clinical Genetics Service, Southampton University NHS Trust, Southampton, UK
*Correspondence: Professor G Scerif, Department of Experimental Psychology, University of Oxford, South Parks Road, Oxford OX1 3UD, UK. Tel: +0044 (0) 1865 271403;
E-mail: gaia.scerif@psy.ox.ac.uk
Received 26 June 2014; revised 25 June 2015; accepted 25 June 2015

Sex chromosome trisomies and disclosure
NC Gratton et al
2

How families approach disclosure in other conditions can be
informative. Parents report considering the potential negative impact
of telling on emotional wellbeing in cases of chronic illness;17 their
own understanding of the condition as a barrier to disclosure;18 and
the severity of the condition as a major deciding factor in whether or
not to disclose.19 In these cases, disclosure is often necessary because
of associated implications of severe cognitive and/or physical impairments and/or inherited risk but there could be useful parallels about
how parents approach decisions about disclosure, which may have
relevance in SCTs.
The current study: factors inﬂuencing parental disclosure
We hypothesised that at least three factors might inﬂuence parental
decisions about disclosure of the diagnosis. First, the type of SCT and
associated clinical issues might inﬂuence disclosure. For example,
fertility is not thought to be affected for two of the trisomies, XXX and
XYY, although there are suggestions of a link with premature ovarian
failure in some with XXX.20–22 We hypothesised that there may be less
pressure to inform a child with one of these karyotypes compared with
Klinefelter Syndrome, XXY, where there are clinical implications that
generally result in referral to an endocrinologist. Second, research
suggests that information given to parents at the point of diagnosis
varies considerably,6 and we therefore assessed whether this had an
impact on parents’ decisions. Third, the variable phenotypes with
individuals with SCTs means that parents may take into account their
child’s level of language and social functioning. The relationship
between the affected child’s level of functioning and the likelihood that
they have been told is not yet known. On the one hand, children with
language, social or emotional impairments may be more likely to
know about their SCT, because it could provide a relevant explanation
for difﬁculties. Alternatively, children without any such impairments
may be disclosed to as they are more likely to understand about the
condition. The degree to which children experience these difﬁculties
may additionally provide the impetus for parents disclosing a diagnosis
to their child’s school or siblings.
To investigate reasons for disclosure, we conducted a series of focus
groups with parents of children with an SCT (N = 34, Study 1). We
combined these qualitative data with a quantitative investigation of the
factors that parents consider when making a decision to disclose, using
a large data set about children with an SCT (N = 126) and unaffected
siblings (N = 63)16 (Study 2).
METHODS
Study 1—Qualitative exploration of parental reports about
disclosure
Design. The study underwent ethical review by the Central University
Research Ethics Committees of the primary host institution. We held two
Study days, one for parents who had a daughter with XXX and one for parents
who had a son with XYY. Study days were organised in collaboration with
Unique, the Rare Chromosome Disorder Support Group; a parental support
group for individuals with rare chromosome disorders. Parents spoke about
their experiences with diagnosis and how this impacted decisions to disclose to
their child, siblings, schools and other family members.
Sample. A total of 34 families provided informed consent and participated in
the focus groups, offering information on 12 girls with XXX and 22 boys with
XYY. Participating parents spanned income brackets. Each focus group
included some parents who had told their son or daughter about having an
SCT as well as others who had not. This allowed us to gain information from
those who had already chosen to disclose about their own experiences and also
to hear from parents who were currently deciding about disclosure. Those who
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did not wish to participate in a focus group were invited to join a general
discussion group with other parents. All quotes provided use pseudonyms.
Procedure. Team members experienced in facilitating focus groups led the
exercise, adhering to published guidelines.23 Focus group facilitators were
particularly geared to maintaining neutrality, to allow for the full range of views
from the preference for early disclosure to the decision not to disclose until
adolescence. A focus group schedule was created to facilitate discussion on the
following themes: reasons for and against disclosure; the disclosure process;
disclosure to siblings, other family members, schools and other health-care
professionals. Consent was obtained to audio record each session, and
recordings were transcribed verbatim after each Study day. Notes taken by
facilitators complemented the recordings of each session. Data were coded by
the ﬁrst author following the principles of thematic analysis,24,25 using a
constant comparison method.

Results
Reasons for and against disclosure. For children who were most severely
affected by their SCT in terms of impaired functioning, parents felt their child
should know about their SCT. Parents whose children were not exhibiting signs
of educational or social difﬁculties reported being less likely to disclose about
the SCT. One parent with a 9-year-old daughter with XXX highlights the
problem of unpredictable outcomes for these children in her dilemma:
“With Caroline I just think ‘I hope she’s going to be okay’. It’s that 50/50—will
she/won’t she? At the moment, she’s doing fantastic. If we didn’t know about
her XXX, I wouldn’t be thinking twice about ‘is she different’—I’d be thinking
‘no, she’s exactly like her brother was’. So if anyone ever said to me ‘your child
has got XXX now’, I’d probably be like ‘no, you’re telling me the wrong
information, she’s ﬁne’.”
Parents who had a child who was experiencing difﬁculties often cited this as
a key reason for disclosure. One parent with a 16-year-old daughter with XXX
explains:
“I thought she should know really soon after she started school. They want to
know why they can’t keep up with the others. They have got learning
difﬁculties, or Natalie has and I just felt that she should know why she couldn’t
keep up.”
The majority of parents argued that the presence of problems was a strong
reason for disclosure. The point at which these became noticeable varied
greatly, and this had an impact on the age at which parents chose to disclose to
their children. For one parent with a 15-year-old daughter with XXX, this did
not emerge until secondary school:
“There was a critical point in her understanding when she was about aged 13
or 14 and she was beginning to notice a real difference in her educational
achievement and started to ask questions.”
In summary, then, many parents’ beliefs supported our hypothesis that their
child’s level of functioning would have a role in parents’ willingness to disclose.
Some parents had made a decision not to disclose the diagnosis to their child.
There were three reasons that emerged for non-disclosure. First, some parents
were concerned about stigmatisation of their child. Second, it was thought that
a diagnosis may give an excuse for bad behaviour or for not trying at school.
And third, some felt there was no point in raising the issue if the child had no
problems: it might just cause needless anxiety. In addition to these articulated
reasons for non-disclosure, there were several cases where parents felt they
should disclose the diagnosis to their child but did not know how to go about
this. In some cases, they felt their own poor understanding of genetics meant
they would not be able to give a coherent explanation to their child.
Disclosure to siblings and other family members. When discussing disclosure to
siblings, parents also relied on the level of functioning of their affected child
when deciding whether or not to disclose. One parent explains why she told her
son about his sister having XXX:
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“We told our son when Aria was one. He started to ask why she was different,
she seemed more immature than others her age, and he seemed relieved to
know that there was a reason. He puts up with more from her now, before he
would get frustrated but now he seems to make allowances.”

Disclosure to schools. In terms of disclosure to schools, a similar pattern
emerged that those whose child had no apparent difﬁculties were less likely to
have told the school, and those whose children required help or support due to
lower levels of functioning were more inclined to disclose to the school. One
parent explains that she only disclosed to the school when her son was
diagnosed with learning difﬁculties:
“William was diagnosed with XYY because he had behavioural and development issues and once we found out I told the school straight away. I wanted
them to know because he needed the help.”

When to tell: the timing of disclosure. There was no clear consensus from the
participants on when the most appropriate age was to disclose about a SCT.
Knowing at what age to disclose was thought to be difﬁcult for parents as they
had to balance the following arguments when deciding on the best time to
disclose; when children are younger their understanding may be more limited,
but they may be more accepting. However, older children may be better able to
understand the complexities of the condition but may be upset to discover that
information had been kept from them until now. Parents who participated in
our focus groups were evenly split between these two opposing viewpoints. One
parent with an 8-year-old son with XYY explained why she felt that, although
she had not told her son yet, she believed early disclosure for the best:
“I don’t think it’s going to do anyone any good, shying away from it till the
later years. I’ll tell him as soon as he questions the fact of ‘why’. I think it will
do more damage to leave it till later years to tell somebody that they’re different
from everybody else. My friend likened it to adoption; you hear so many cases
where children aren’t told until they’re like mid/late teens and then they ﬁnd
that more catastrophic because they feel they’ve been misled. That made sense
to me.”
Some parents argued that disclosure at a young age allowed for the gradual
development of their child’s understanding, with the child absorbing more as
they grew older, integrating it into their own personal story. For example, one
parent of a 9 year-old son who has been told about having XYY, explains how
she told her son:
“Throughout his childhood, I read about differences in people and not focusing
on any one thing, and really focusing on things like some people have genes for
blond hair, some people have genes for brown hair. So I introduced the idea of
genetic difference pretty early on you know as a topic of conversation. Also I
think the way that you tell them I think really makes a difference. When I told
Daniel I sat down and told him ‘you know you have an extra chromosome’
and we can talk more about it and deal with our differences. Your differences
might make you have problems with your behaviour but it also makes you
lovely and tall. I think that’s the other thing as well because I think you have to
draw on their strengths all the time.”
Other parents felt that waiting until later in the teenage years was more
appropriate. One parent with a 15-year-old daughter explained why they felt it
best to wait until later to tell their daughter about her XXX:
“I think it’s best to tell in the teenage years once they’ve got more genetics
knowledge. It’s meaningless for the child before then. Around then, our
daughter asked if there was something wrong with her. For others I would say
to tell when she’s in her teens. Before then the distinction between peers isn’t too
great but when they get to teenage age it becomes more apparent.”
It was apparent that in terms of disclosure to affected children, siblings and
schools, parents considered their child’s level of cognitive functioning when
making a decision about disclosure. Although many parents also agreed that age

is a consideration, there was an underlying reliance on functioning level
apparent in these choices. Parents who waited often claimed that their children
were not experiencing particular difﬁculties at a younger age and this affected
their decision making.

Study 2—Quantitative analysis of factors affecting disclosure
Common themes emerged from our qualitative exercise and are consistent with
other recent work on disclosure in sex chromosomal aneuploidies,26 but group
discussions can ultimately mask honest opinions. In order to limit this pitfall,
experts in qualitative methods led Study 1. However, we remained critical of
qualitative ﬁndings used in isolation, and this motivated us to validate them
against quantitative analyses. Therefore, we made use of a large existing data set,
for which ﬁndings on speciﬁc language and social cognitive outcomes have
been published16,27 but had not focussed on disclosure or the broader
phenotype. We addressed the following novel issues:
(1) Does trisomy type have an inﬂuence on disclosure? Given fertility
implications for individuals with XXY, we predicted that they would be
more likely to know than others.
(2) Does receiving a diagnosis from a geneticist or receiving advice about
disclosure at the point of diagnosis inﬂuence parents’ willingness to disclose
to their child? Previous work has found that parents who see a genetic
counsellor have lower termination rates post diagnosis;28,29 we predicted
that discussion with a genetics professional might also inﬂuence the
willingness of parents to disclose to their child.
(3) Does sharing information with the affected child subsequently inﬂuence
parents’ willingness to disclose to other family members, the child’s school
or other professionals? If a parent has shared with their child, we predicted
that they may be more open to further disclosure to others on a need-toknow basis.
(4) Does the affected child’s level of functioning impact on parents’ willingness
to disclose? Our qualitative data from parental focus groups suggested that
this would be the case.

Method
Study design. The study underwent ethical review by the National Research
Ethics Service, Oxfordshire Research Ethics Committee B. Having provided
informed consent, parents reported on the information received at the time of
diagnosis and their subsequent decisions on disclosure to their children, family
members, schools and other professionals. We also collected data on the
children’s language, social and emotional functioning, behavioural difﬁculties
and environmental and educational information using a broad range of
standardised questionnaires and interviews. As the affected children may or
may not have been informed about their condition, all data are from parental
reports.
Sample. Families were identiﬁed through records of prenatal diagnoses at six
regional genetics centres in England, with additional XXX and XYY cases
recruited from Unique. Data were available from parents of 54 girls with XXX,
19 boys with XXY and 53 boys with XYY aged between 4 and 16 years. The
lower representation of boys with XXY depends on the fact that Unique does
not support families with XXY. In addition, parents provided information on
disclosure to 39 male and 24 female siblings, as well as schools and general
practitioners (GPs). The SCT sample was divided into two groups; Group I
includes all prenatal referrals from the regional genetics centres plus additional
families who joined Unique before their child’s ﬁrst birthday, where there is
minimal likelihood of the child’s difﬁculties determining diagnosis. Group II
consisted of all prenatal and postnatal XXX and XYY cases who joined Unique
after their child’s ﬁrst birthday. This classiﬁcation aims to report on children
who are not identiﬁed because of difﬁculties.16,27 Demographics, including
maternal education, are provided in Table 1.
Background information and assessments. Four main assessments fed into this
study and were administered according to standardised test instructions:
European Journal of Human Genetics
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Abbreviations: GP, general practitioner; SCT, sex chromosome trisomy. Parental demographics (age at which maternal full-time education was completed) and the percentage disclosed for participants with SCTs. For children to whom diagnosis was disclosed,
we also report when this happened on average, and the percentage to whom disclosure took place before 11 years of age.

—
—

—
—

—
—
39
Boys

10;7 (3;4)

24
Siblings
Girls

10;7 (3;4)

46.9
o16, 41%; 17–18, 29%; 19+, 6%

—

—

96.7

95.7

93.3
63.0
7:10; 80%

50.0
o16, 36%; 17–18, 24%; 19+, 40%

35
XYY

8;3 (3;3)

25
Group II
XXX

9:0 (4;3)

36.8
41.2

65.2
64.7
10:0; 50%

100.0
63.0

62.5
76.9

35.7

o16, 63%; 17–18, 16%; 19+, 21%
o16, 41%; 17–18, 53%; 19+, 6%
19
18
XXY
XYY

9;5 (3;9)
29
Group I
XXX

9;1 (4;1)
8;7 (3;2)

o16, 34%; 17–18, 34%; 19+, 24%

73.7
82.4

76.0
7:7; 60%

10:5; 43%
5:6; 67%

100.0
94.1

GP knows? (%)
School knows? (%)
Siblings know? (%)
If told, told when?

(mean years;months; told o11, %)
Child knows? (%)
(completed age, %)

Maternal education
Mean (SD)

age (years;months)
N

Table 1 The number of participants with SCTs, organised according to karyotype, group (prenatally or postnatally diagnosed) and numbers of their same and opposite sex siblings, with ages

4

Vineland Adaptive Behaviour Scales II30 is a structured interview
administered to parents to assess a child’s daily functioning across
three domains: communication (receptive, expressive and written),
daily living skills (personal, domestic and community), and socialisation (interpersonal relationships, play and leisure time and coping
skills). This assessment has been standardised on a US population aged
from birth to 90 years.
Children’s Communication Checklist-231 is a checklist completed by
parents who rate the frequency of particular communication behaviours. There are 10 scales: four scales that assess communicative
behaviours impaired in speciﬁc language impairment (SLI) and a
further six that cover areas often associated with autistic disorder. This
assessment has been standardised on a UK population of children aged
4–16 years.
Strengths and Difﬁculties Questionnaire32 is a brief behavioural
screening questionnaire that assesses children across ﬁve scales:
emotional symptoms, conduct problems, hyperactivity/inattention,
peer relationship problems, and pro-social behaviour. The assessment
uses UK norms for children aged 4–15 years.
Conners’ Parent Rating Scale23 is checklist completed by parents to
assess childhood behavioural problems, particularly concerned with
symptoms of Attention Deﬁcit Hyperactivity Disorder and related
disorders. Norms are based on an American and Canadian sample of
children aged 6–18 years.
Additional information included the type of school the child attended,
whether the child had been identiﬁed as having special educational needs and
whether any relevant diagnosis had been made by a medical professional or
psychologist. Non-standardised additional questions surrounding diagnosis are
included in Supplementary Appendix A for inspection.

RESULTS
Data were analysed using SPSS version 20 (IBM Corp., Armonk, NY,
USA). Several logistic regression analyses were used to test predictors
of disclosure to the affected child, siblings and schools for the 126
families involved (Table 2). Assumption of normality was tested using
the Kolmogorov–Smirnov test. Vineland Socialisation and Conners’
DSM total scores violated the assumption of normality; KS
(126) = 0.106, Po0.05; KS(126) = 0.098, Po0.05; respectively. Data
transformation had no effect on outcomes, so results from analysis of
untransformed data are reported. Variables with missing data are
indexed by variable N.
Disclosure data
Descriptive data about family members and professionals to whom
parents had disclosed is presented in Table 1. Slightly fewer of the
affected children had been told than had not, over twice as many
siblings had been told as had not, three-quarters of schools knew and
nearly all GPs knew. When the child was aware of their diagnosis, the
chances of their siblings also being aware was signiﬁcantly increased,
χ2 (1, N = 97) = 19.09, Po0.001, with the odds ratio indicating that
siblings were 10.25 times more likely to know if the affected child
already knew. The same was also true for the school being aware if the
child was, χ2 (1, N = 114) = 10.85, Po0.01, with an odds ratio of 5.29,
but not for GPs, for whom no signiﬁcant relationship existed, χ2
(1, N = 112) = 0.19, P = 0.57, probably owing to limited variance (the
vast majority of GPs knew).
SCT type
We found no signiﬁcant effect of trisomy type on disclosure.
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Diagnostic factors
Receiving a diagnosis postnatally as opposed to prenatally did not
signiﬁcantly predict disclosure, although age of the child when parents
were interviewed did. The average age at which disclosure took place
did not differ across groups, F(2, 47) = 2.122, P = 0.131. If they were
told, more than half of children were told before the age of 10 across
groups, except for boys with XXY (see Table 1). We examined whether
the advice and support parents received at diagnosis had an inﬂuence
on their willingness to subsequently disclose. Only 17% of families
reported that they had received advice. Of the 21 families who did
receive advice, only 5 indicated that the advice was helpful and that
they were actively told to disclose to their child. Of the remaining 16
families, 3 indicated that the advice they received was to tell for
medical reasons (all 3 children had a diagnosis of Klinefelter
Syndrome, XXY) and a further 5 families were discouraged from
disclosure and advised not to tell their child. There was no signiﬁcant
relationship between advice received and parents’ decisions to disclose
to their child, χ2 (1, N = 117) = 0.97, P = 0.32. We also examined
whether there was a signiﬁcant difference in disclosure rates for those
who were given the initial diagnosis by a geneticist as opposed to
another health-care professional. Eighty-four families provided information on who delivered the initial diagnosis, but the identity of the
professional providing the diagnosis did not affect the likelihood of
disclosing, χ2 (1, N = 84) = 0.54, P = 0.46. Only a quarter of the
families reported receiving a diagnosis from a clinical geneticist, with
the majority being informed by an obstetrician (44%) and the
remaining families by an alternate health-care professional.
Child’s age, language, social and emotional functioning
Age predicted disclosure: older children were signiﬁcantly more likely
to know about having an SCT than younger children. Measures of
language, social and behavioural impairments were highly intercorrelated. Therefore principal component analysis was conducted.
Principal component analysis obtained one component with an
eigenvalue of 3.86 greater than Kaiser’s criterion of 1 and this
accounted for 77.2% of the variance within the sample. This
Table 2 Logistic regression using trisomy type, prenatal/postnatal
status and child’s age as predictors

component reﬂected all the standardised measures of language, social
and behavioural functioning with similar weight and was utilised in all
logistic regressions predicting the likelihood of disclosure (Table 3 and
Supplementary Tables S1 and S2 for further details).
This principal component signiﬁcantly accounted for disclosure to
the child. Children who were performing most poorly on these
measures of functioning were the most likely to be told about their
SCT. Furthermore, those children whose affected siblings were the
lowest functioning were also most likely to have been told about their
brother or sister having a SCT. The principal component also
signiﬁcantly predicted whether a school was likely to have been told:
schools were signiﬁcantly more likely to know about the SCT for
children who were doing more poorly.
DISCUSSION
The widely varied outcomes in children with SCTs can make it hard
for parents to know if, when and how to disclose to their children and
others.10,16
Although many parents had informed us that they were unsure how
to make a decision about whether or not to disclose, it is clear that the
families who participated in both aspects of our current study guided
their decisions through consistent factors. Older children were more
likely to know, but this is not surprising, given that likelihood of
disclosure might simply increase with passage of time. Of note, age at
which diagnosis was disclosed did not differ across diagnostic groups.
This is of interest, because one may instead have predicted earlier
disclosure for boys with XXY, who present with overt physical
differences compared with the other groups. In fact our numerical
trends pointed to later disclosure in XXY. Consistent with a recent
study on disclosure in a sample composed in the main by boys with
XXY, a substantial proportion of children across groups tended to be
told before 11 years of age.26 Most importantly, parents considered
their child’s level of functioning in order to help them reach a decision
about disclosure. Parental reports from our qualitative data are
undoubtedly supported by our quantitative data in suggesting that
children with the lowest levels of functioning in the domains of
Table 3 Logistic regression using affected child’s level of language,
social and emotional functioning as predictors of disclosure to
affected child, siblings and schools

95% CI for odds ratio
Included predictor

B (SE)

Lower

Odds ratio

95% CI for odds ratio

Upper
Included predictor

B (SE)

Lower

Odds ratio

Upper

Model I: Diagnosis
Constant
Trisomy (1)

− 0.205 (0.287)
− 0.105 (0.402)

0.410

0.900

1.977

Disclosure to the Child
Constant

− 0.664 (0.230)

Trisomy (2)
− 0.334 (0.556)
0.241
0.716
2.127
Note: R2 = 0.003 (Cox and Snell), 0.004 (Nagelkerke). Model χ2 (1) = 0.368,

Principal Component
− 0.872*** (0.227)
0.268
0.418
0.652
Note: R2 = 0.138 (Cox and Snell), 0.185 (Nagelkerke). Model χ2 (1) 17.225,

P = 0.832

Po0.001

Model II: Prenatal/postnatal status
Constant
− 0.511 (0.258)

Disclosure to Siblings
Constant

Group (I or II)
0.439 (0.372)
0.749
1.552
3.215
Note: R2 = 0.012 (Cox and Snell), 0.016 (Nagelkerke). Model χ2 (1) = 1.404,

Principal Component
− 0.669** (0.256)
0.310
0.512
0.847
Note: R2 = 0.076 (Cox and Snell), 0.107 (Nagelkerke). Model χ2 (1) 7.615,

P = 236
Constant

Po0.01
− 3.444 (0.672)
Disclosure to Schools
Constant

Model III: Age
Age

0.550 (0.232)

0.332*** (0.065)

1.227

1.393

1.582

Principal Component

1.069 (0.275)
−1.744*** (0.391)

0.081

0.175

0.376

Note: R2 = 0.255 (Cox and Snell), 0.343 (Nagelkerke). Model χ2 (1) = 35.362,
Po0.001

Note: R2 = 0.256 (Cox and Snell), 0.383 (Nagelkerke). Model χ2 (1) 33.170,
Po0.001

Abbreviation: CI, conﬁdence interval. ***Po0.001.

Abbreviation: CI, conﬁdence interval. **Po0.01, ***Po0.001.
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language, social skills and emotional behaviour were signiﬁcantly more
likely to know about their SCT. Disclosure to the affected child was
correctly predicted by his/her level of functioning in 465% of cases,
in 471% of families for disclosure to siblings and in 481% of
families in terms of disclosure to schools. Given the lack of clear
consensus from focus groups on whether and when to disclose, it is
interesting that our quantitative data instead suggest a clear role for the
difﬁculties encountered by children as a predictor of disclosure. The
fact that greater impairments were associated with higher likelihood of
disclosure also highlights the urgent need for disclosure tools that are
ability appropriate (http://www.genetic.org/Knowledge/BooksandResources.aspx, 2014; http://ﬁgshare.com/articles/Booklets_for_parents_and_children_XYY_and_Trisomy_X/1203560, 2014).
The quantitative data suggest that the type of medical professional
providing the initial diagnosis has no subsequent effect on parents’
willingness to disclose to their child about having an SCT, and
parental experiences provided in our focus groups support this, even
in cases where the parents described the experience of diagnosis as
traumatic. Despite evidence that receiving the diagnosis from a
genetics specialist has a positive inﬂuence on lowering termination
rates,28,29 genetics professionals do not seem to inﬂuence parents in
favour of disclosure. We found no evidence that receiving the initial
diagnosis from a non-genetic specialist predisposed parents to nondisclosure.
Our current data set is unusual in representing both prenatally and
postnatally diagnosed individuals, allowing us a view of factors
affecting disclosure in a sample not inﬂuenced by the ascertainment
bias associated with late diagnosis. There are reported differences
between those children who received a diagnosis prenatally as opposed
to postnatally, with the postnatally diagnosed children demonstrating a
greater impairment in areas, including educational difﬁculties, rates of
speech and language therapy, autistic features and motor skills.16,27
Given this increased severity of impaired functioning in children who
were diagnosed postnatally, it is therefore surprising that we did not
see a difference in disclosure between these two groups. Children
receiving a diagnosis postnatally received genetic testing owing to
learning or behavioural difﬁculties, but it is clear that the variability in
outcomes results in parents considering their own children’s level of
functioning as a primary consideration in deciding whether or not to
disclose, rather than the prenatal or postnatal diagnosis. The similarity
in disclosure choices for prenatal and postnatally diagnosed children is
echoed in a recent study.26 Medical professionals providing diagnoses
to parents therefore need to be aware of the diversity in outcomes in
order to correctly inform parents who would like to disclose
diagnosis.6
Limitations
We have already highlighted caution in considering qualitative data
alone, especially in the context of group discussions, and found our
mixed methodological approach a strength. For pragmatic recruitment
reasons, we did not investigate in as much depth the views of parents
of children with XXY, in particular those receiving a postnatal
diagnosis, to whom this approach should be extended. However,
current common themes are also reﬂected in a study primarily
focussed on boys with XXY:26 across the three SCTs, parents endorsed
disclosing, especially if their child was more severely affected, although
they also ﬂagged concerns about how to make the conversation age
and ability appropriate. Speciﬁc needs for parents of individuals with
XXY need to be investigated further in a sample that represents this
group better and that ideally compares it with other SCTs
European Journal of Human Genetics

characterised by overt physical symptoms, such as 45,X aneuploidy,
and unlike XXX or XYY.
CONCLUSIONS AND CLINICAL IMPLICATIONS
In conclusion, our ﬁndings are clinically relevant because they
evidence how the wide variability in children’s functioning in both
prenatally and postnatally diagnosed individuals with an SCT drives
parental decisions on disclosure. Overall, our study suggests that
parents see both advantages and disadvantages of disclosure of
diagnosis to their child, but the main factors determining their
decision are whether or not the child is experiencing educational,
emotional or behavioural difﬁculties, rather than the type of trisomy,
the identity of the professional providing a diagnosis or guidance
provided. These ﬁndings are clinically important, because they highlight the urgent need for tools helping parents deciding on whether,
when and how to disclose to their child in a manner that is compatible
with their child’s level of social, linguistic and cognitive functioning.
International efforts are beginning to ﬁll this gap (http://www.genetic.
org/Knowledge/BooksandResources.aspx, 2014; http://ﬁgshare.com/
articles/Booklets_for_parents_and_children_XYY_and_Trisomy_X/12
03560, 2014), and we await eagerly data on the effectiveness of these
new disclosure tools.
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