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Abstract
Turner syndrome (TS), although considered a rare disease, is the most common sex Key Words
chromosome abnormality in women, with an incident of 1 in 2500 female births. > psychosocial care in

TS is characterized by distinctive physical features such as short stature, ovarian
dysgenesis, an increased risk for heart and renal defects as well as a specific cognitive
and psychosocial phenotype. Given the complexity of the condition, patients face
manifold difficulties which increase over the lifespan. Furthermore, failures during the
transitional phase to adult care result in moderate health outcomes and decreased
quality of life. Guidelines on the optimal screening procedures and medical treatment
are easy to find. However, recommendations for the treatment of the incriminating
psychosocial aspects in TS are scarce. In this work, we first reviewed the literature on
the cognitive and psychosocial development of girls with TS compared with normal
development, from disclosure to young adulthood, and then introduce a psychosocial
approach to counseling and treating patients with TS, including recommendations for
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age-appropriate psychological diagnostics. With this work, we aim to facilitate the

integration of emphasized psychosocial care in state-of-the-art treatment for girls and

women with TS.
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Introduction

Turner syndrome (TS) is caused by structural anomalies in
or complete loss of the X-chromosome (45X). Although a
rare disease with an incidence of 1 in 2500 female births,
it is nevertheless the most common sex chromosome
abnormality of human females. TS is characterized by
short stature and ovarian dysgenesis, together with a
broad range of other phenotypic characteristics, including
an increased risk for heart and renal defects (1, 2).
Clinicians treating girls with TS are challenged with
many endocrine, genetic, cardiovascular, developmental,
reproductive and psychosocial issues. Medical care of girls
with TS in child-centered healthcare systems is therefore
highly specialized (3, 4, 5, 6). Reviews of medical care in
TS that propose clinical guidelines and recommendations

occasionally also mention psychosocial issues (3, 4, 7, 8),
but these are no more than footnotes compared with the
medical discourse (9, 10).

Patients with TS have to cope with many difficulties;
they not only need life-long medical surveillance but also
psychological care and treatment for a good outcome
(6). Symptoms emerge slowly. During the early infancy,
affected girls show no psychological developmental
differences from their unaffected counterparts. As
they grow older their phenotypical, psychosocial and
intellectual development is seen to more clearly diverge
from that of their normally developing peers. The typical
TS-specific cognitive profile is characterized by strengths
in verbal skills (11) and relatively weak performance
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in arithmetic, visuospatial processing and executive
functioning (12). In addition, girls with TS have frequently
been found to have difficulty in encoding social cues
and behaving appropriately in social situations (13).
Some cognitive and psychosocial TS phenotypes such as
deficits in mathematical abilities (14) and impaired social
interaction (13) persist throughout the adult life.

Early diagnosis and treatment of comorbidities is
known to enhance the medical state of adult patients with
TS (15). Experienced clinicians have discussed inclusion of
psychological testing and routinely screening of girls with
TS for developmental progress, but evidence-based results
are rare (16). Consequently, intervention guidelines for
the psychosocial aspects of TS are scarce (13). To our
knowledge, no evaluated and documented standardized
best practice model is available to provide psychological
support for girls and women with TS.

Transition, when adolescents move within the
healthcare system from a pediatric protective and
authoritative environment to an adult one that demands
healthcare autonomy and a degree of independence and
responsibility, is a difficult stage. Individual readiness
for the process varies and cannot be assumed to be
naturally completed by the age of 18 years (17). Previous
studies have shown that many young women with TS
are ‘lost in transition’ (18), suggesting that successful
passage from pediatric to adult care requires a special
focus in TS.

We have developed recommendations towards a
psychological and psychosocial approach to improve the
care for girls with TS. Our recommendations importantly
include supportive interventions encompassing the family
system and caregivers. Our overall aim is to empower
patients with TS to keep up with their peers at school and
in their working life, and to improve their self-esteem and
thus their quality of life (QoL). Table 1 gives a summary of
the relevant background information, recommendations
and psychological tests.

Counseling and treating girls with TS is complicated
because although the karyotype differences may affect the
phenotype of TS, the karyotype is not a distinct predictor
of the physical or psychological phenotypical outcome
(19). Consequently, in TS we must acknowledge normal
and healthy development while being attuned to the
possible impairments.

We thus compare the development in TS with the
expected norms of development (20, 21) and describe areas
of potential impairment as well as possible interventions
including psychological screening and testing.

Turner syndrome: beyond R40-R51 6:R40

growth and hormones

Diagnostic disclosure

Clinical abnormalities upon which a diagnoses of TS can be
made arise from prenatal life until adulthood (4, 22). These
include suspicious findings of cystic hygroma, increased
nucheal translucency in fetal ultrasound, lymphedema on
hands and feet and cardiac malformations at birth, short
stature during childhood, delayed puberty combined with
short stature at adolescence and even premature ovarian
failure during adulthood. Ultimately however, 20-30% of
the girls are diagnosed immediately after birth because of
phenotype characteristics such as puffy hands, edemas or
a webbed neck (7).

Thus, the clinical setting or the practitioners charged
with disclosing the TS diagnosis to the parents and/or the
patient could be prenatal counseling geneticists, neonatal
services, cardiologists, pediatricians, endocrinologists,
gynecologists or other specialists. The questions from
advice-seeking parents and patients who will require
explanation can cover a wide range, from life-deciding
aspects of prenatal counseling to short stature and
infertility. In all situations, merely explaining that the girl
has a chromosomal disorder responsible for a complex
combination of multisystem symptoms of unpredictable
severity is insufficient to meet many questions raised
when a decision is made to investigate the karyotype.

Keeping the TS condition a secret has been shown
to have an adverse effect on the patient’s well-being,
whereas full disclosure to the girl in an empathetic way
has been found to support positive integration of the
condition (23).

Recommendations

Given the complexity of a TS diagnosis and treatment,
the diagnosis needs to be clearly communicated to the
parents from the beginning, and to the child having
regard to her age and developmental stage. The earlier the
diagnosis is communicated, the better is the outcome for
the girl’s future QoL and self-esteem (23). Furthermore,
honesty about the condition within the family is essential.
Pediatricians should offer assistance to overstrained
parents in disclosing the condition to their daughters in
an age-appropriate manner. Providing written information
on the most important issues of TS to facilitate digesting
the diagnosis over a period of time might be worthy of
consideration (23). The clinician charged with disclosing
the diagnosis should be familiar with all aspects of TS.
He or she should set aside sufficient time to inform the
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Table 1 Background information, recommendations and psychological tests.

6:R41

Normative developmental concepts

Developmental tasks

Cognition

Turner syndrome: pullouts for

Psychological

Age (Robert J Havighurst (20)) (Jean Piaget (21)) psychosocial care tools
Diagnosis — Clear and empathic communication, in depth
disclosure knowledge on the condition is required
- Sufficient time to answer questions
— Within the family: emphasizing being honest
about diagnosis, full disclosure to the girl
- Thorough documentation about information
provided
- Information about self-help groups,
literature, etc.
- Diagnosis disclosure is an ongoing process
along the way of the girl’s development
Infancy 0-5 - Caregiver-child-detachment Playing, pretending, no - Development in infancy seems to be Bailey scales,
— Regulation of physiological logic thinking, but inconspicuous WIPPSI-III,
processes, primary needs, take forming concepts, no - Growth deficit becomes obvious, use NEPSY, KABC-II,
solid food manipulation of TS-specific growth charts SSIS, CBCL
— Language abilities information mentally, Clinician should be aware of:
— Motor skills: crawl, walk-control  egocentric stage - Specific cognitive phenotype and
elimination of body wastes — psychosocial phenotype in TS
development of basic autonomy — Higher risk for ADHD, autistic traits
— Describing social and physical If developmental deficits are suspected:
reality - Screening for motor skills
— Forming concepts, playing — Screening for neurodevelopmental deficits
Childhood - Getting along with age mates Ability to think — Ask for achievements in school - when WISC, NEPSY,
6-12 — Physical skills necessary for logically, when difficulties are reported, organize specific KABC-II, SSIS,

Adolescence
13-17

ordinary games

Developing concepts necessary
for everyday living

Developing conscience, morality
and a sale of values

Masculine or feminine role
Developing attitudes toward
social groups/institutions
Achieving personal
independence

Achieving a masculine or
feminine social role
Accepting one’s physique and
using the body effectively
Achieving new and more
mature relations with age
mates of both sex

Achieving emotional
independence of parents and
other adults

Desiring and achieving socially
responsible behavior

concrete subjects
involved, classifica-
tion skills improve,
egocentric view is
over, viewpoints of
others can be taken
in account

Thinking logically and
abstract, able to use
metacognition,
problem solving in
multiple steps
develops

Psychosocial issues increase during adoles-
cence, self-perception may be affected in a

— Romantic love, sexuality and fertility matters

- Involve a specialized endocrine gynecologist
for information on estrogen substitution,

Cognition: verbal skills are in normal range,
but impairments in executive functioning,
self-regulation, working memory, planning
skills and abstract reasoning might emerge
— Organize psychological testing and support
(complex cognitive processes), if necessary

support

Specific risk of impairment in visual memory,
visual attention, visuospatial processing.

organize specific support

Explore social behavior and social activities
- when difficulties are reported: give
recommendation for social skill training
Girls with TS identify as female, puberty
matters require diligent discussion and

empathy
Start to explain normal pubertal

development around age 10 years
Explain the need to induce puberty, if
laboratory results point to ovarian failure

around age 11 years

negative way:

should be addressed

fertility matters

Vocational planning should start

Support emancipating from parents,
encourage health autonomy and self-care
skills in an age-appropriate way (Lit Tabell

zitieren)

CBCL, YSR, TRF

WISC, WAIS,
NEPSY, KABC-II,
SSIS, CBCL, YSR,
TRF, TRAQ

(Continued)
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Normative developmental concepts

Developmental tasks Cognition Turner syndrome: pullouts for Psychological
Age (Robert J Havighurst (20)) (Jean Piaget (21)) psychosocial care tools
Transition — Follow the process of transition readiness, TRAQ
use questionnaires enquiring healthcare
autonomy, self-care, disease management
Young — Selecting a mate, learning to Transition matters: concrete phase of starting ~ WAIS, KABC-II,

adulthood live with a partner

18+ — Starting family, rearing children
Getting started in occupation
Taking on civic responsibility

— Finding a congenial social group

to transition, contacting adult providers SSIS, CBCL, YSR
— Address sexuality and fertility matters
Given social impairments in TS
— Supporting young women and their families
for living as independently as possible
— Enhancing academic career, job training,
professional life
— Promoting hobbies, voluntary work, creative
abilities, etc. can counteract social isolation

and dependency on family

parents and/or the patient about the various aspects of
the diagnosis and treatment options (24). Experienced
pediatric endocrinologists specialized in growth disorders
should be involved in order to inform about the option of
growth hormone (GH) therapy. The information provided
should include the estimated benefit of approximately
7cm in adult height (25) without overrating the effects
on health-related quality of life (HRQL) (see below).

Accordingly, incorporating family
counseling through a multidisciplinary care team
immediately on disclosure of the diagnosis (7, 26).
A structured and transparent documentation of the
information disclosed and the family’s reaction is a
support for the pediatrician in enhancing the inevitable
ongoing process of disclosure according to the age
and developmental stage of the patient. At transition,
starting at the age of 11-13 years, the clinician should
repeat information about medical and health issues
that were disclosed to the parents directly to the girl.
Standardized documentation sheets are available for
this purpose (27).

The parents might also need counseling support
to counteract both the feeling of guilt, which has been
reported in well-educated mothers of girls with TS (28),
and the risk of poorer adjustment of parents reported in
lower socio-economic classes (29).

Awareness of the psychological and psychosocial
issues in TS is as important as the knowledge of treatment
options. Importantly, information on the aspects of
cognitive development should not instill fear of mental
disability but stress the variability and strengths of cognitive
development in TS (see below). Any developmental
or neuropsychological screening procedures indicated

we advocate

should be initiated at an early stage and remain an integral
part of the patient’s routine treatment.

Furthermore, information about self-help groups,
support groups and specialist literature may be helpful.

Infancy, 0-2 years

A divergence from normal psychosocial development
is unobservable during infancy in girls with TS (30).
However, height and weight typically drops below that of
age-matched normal developing girls (31), often causing
parental concern. Mothers especially worry about a child’s
failure to gain weight (32, 33, 34, 35) as weight gain is
closely related to maternal responsibilities and abilities.
Furthermore, even where there is no obvious aberration
parents are anxious to receive advice on how best to
nurture the child.

Recommendations

In the case of an antenatal or postpartum diagnosis of
TS, a positive child-mother/father attachment is crucial
and will be enhanced by diligent disclosure (see above).
TS-specific growth charts (36) are useful for monitoring
expected growth and weight gain and relieve mothers of
guilt feelings.

Additionally, pediatricians should be attuned to
sleeping and eating habits or emotional disturbances of
the infant because irregularities stress the mother-child
dyad and mothers might need support in adjusting to
their baby’s demands (37). Screening by using the Bayley
scale (38) is strongly recommended as soon as delayed
development is suspected.
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Early childhood, 2-6 years

The difference in height compared with age-mates
becomes obvious in early childhood. However, there is no
evidence of any difference in development between girls
with TS and their age mates regarding basic achievements
such as controlling body functions, playing and operating
with simple cognitive concepts. Albeit, reduced attention
spans and a preference for playing with younger children
have been observed in girls with TS, which might be due
to the specific cognitive phenotype in TS (described in
detail in the paragraph childhood, age 6-12 years) that is
more obvious at a later age and includes attention deficits,
hyperactivity and poorer social competence (12, 39, 40).

Recommendations

If short stature of a girl with TS is reported to become
an issue within the family, both the psychosocial and
auxological aspects should be considered. The benefit of
an early start of GH therapy for catch-up-growth aimed
at the lower normal range or even normal range (16)
should be weighed against the possible strain from daily
injections. As there are no data about a benefit from an
early start on final height, the authors are reluctant to
start GH therapy before the age of 4 years in their clinic.

Given the evidence of a specific cognitive and
psychosocial phenotype in TS, pediatricians should be
attuned to upcoming developmental impairments and
therefore explore the child’s social behavior, playing habits,
concentration levels, cognition and communication skills.

When peculiarities are reported, psychological
counseling and/or screening by using the Bayley scale
for development in general, Wechsler Preschool and
Primary Scale of Intelligence (WIPPSI) (41) for cognitive
development or A Developmental NEuroPSYchological
(NEPSY-II) (42, 43) for assessing
neuropsychological domains and the Social Skills
Improvement System Rating Scale (SSIS) (44) respectively
the Child Behavior Checklist (CBCL) (45, 46) for social
behavioral assessment are recommended. Figures 1
and 2 give brief information on the psychological tests
recommended.

Occupational therapy (47, 48) may be helpful when
delays or disorders in the psychosocial development of
a girl become apparent at this early age. Occupational
therapists should give training to patients with TS to
improve their sensory processing, promote functional and
coping skills as well as advising and encouraging parents
to adopt beneficial strategies.

Assessment

R43-R51 6:R43

Turner syndrome: beyond

growth and hormones

* WIPPSI,
WISC,
WAIS

* Bayley scale

Cognitive
abilities

Developmen
tin infants

Neuro-
pschologica
| domains

Social skills
social
behavior

* NEPSY
e KABC-II

Figure 1
Psychological tests matched with areas of interest.

Childhood, 6-12 years

Physically, girls with TS grow slower and attain shorter
height than their normally developing counterparts (4, 7),
provoking comments from age mates and adults. Parents
and children perceive the child’s QoL, taking height into
account, differently, parents rating it lower than the
young girls do (49).

Studies describe TS-related impairment of motor
abilities including fine motor skills, endurance in physical
activities and body balance (50).

Most girls with TS show a normal Full Scale Intelligence
Quotient (FSIQ) with no prevalence of mental or massive
cognitive impairment. Mental retardation is observed
only in approximately 10% of the girls, mostly those with
a ring or marker chromosome (7). However, TS generally
is associated with a specific cognitive phenotype with
a consistent shift towards a higher Verbal Intelligence
Quotient (VIQ) and a lower Performance Intelligence
Quotient (PIQ) (11, 51). The girls’ mathematical abilities
are commonly impaired (14, 52). Furthermore, deficits
in visuospatial processing, visual memory and visual
attention become obvious between the ages of 6 and
12 years (12, 13, 53, 54, 55). Girls with TS are also at a
higher risk for neurodevelopmental conditions such
as attention-deficit hyperactivity disorder (56, 57, 58).
These setbacks lead to problems at school (51). A total of
40-70% of the girls have been reported as having learning
difficulties (7, 59).

Psychosocial problems also become obvious at this
age. Poorer social skills have consistently been described
as affecting all aspects of social behavior and functioning
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Age appropriate

Areas of interest

Psychological tests 0-2 3-5 6-10

Development in infants BAYLEY SCALES
WPPSI-IIl
Cognitive abilities WISC
WAIS
NEPSY
Neuropsychological domains
Learning disabilities
KABC-II
SSIS
Social skills
Social behavior CBCL
YSR
TRF
Transition readiness questionnaire TRAQ

(13, 56, 60). The girls tend to have fewer close friends,
spend less time with peers and appear emotionally less
mature than age-matched normally developing girls.
Building up friendships and maintaining relationships are
difficult for them and parents report that their daughters
with TS as less socially competent than their peers (13).

Recommendations

Reactions and comments from the social environment
relating to the child’s shorter height should be discussed
between pediatricians and the parents as well as the child
in an age-appropriate way to best cope with the child’s
increasing perception of being of a different height. This is
the very latest point at which specialists in growth disorders
should be involved to ensure parents receive state-of-the-
art recommendations based on the latest findings in GH
therapy also taking QoL outcomes into account.
Considering possible motor deficits also in adult
age (61), we recommend encouraging girls with TS to

Turner syndrome: beyond R44-R51 6:R44

growth and hormones

11-16 17-18 18+

Figure 2
Overview of age-appropriate testing.

undertake physical activities such as dancing, walking,
swimming, hiking, biking, etc. and train their motor
skills. Always bear in mind the special health condition of
TS and ensure recommendations are in line with the girl’s
specific situation.

School progress is of major concern for parents and
may greatly affect the girls’ future QoL. Exploring school
matters and recommending evaluation when difficulties
with school subjects and/or concentration are reported
is essential. Assessment using the WISC (62), the NEPSY
(42, 43) or the Kaufman Assessment Battery for Children
(KABC-II) (63) (Figs 1 and 2) is decisive for tailored
cognitive remediation.

Furthermore, the way a girl interacts with peers
provides information about age-appropriate social
development. Screening for social behavior impairments
by using the SSIS, CBCL or the Teacher Report Form
(TRF) (45, 64) helps to explore these topics. Social skills
intervention groups might help the patient if she has
problems getting along with peers or is socially isolated.
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Adolescence, 13-18 years

Delayed puberty or the absence of pubertal development
is the main medical and psychosocial issue during the
phase of adolescent age and will lead to intensified
medical care (3, 4). Additionally, during adolescence
girls with TS increasingly fall behind in normal cognitive
development. Tasks such as abstract reasoning, clustering
and the use of metacognition are likely to become a
challenge. Difficulties in mastering social cognitive tasks
are especially evident when multiple cognitive domains
are required (65). These findings correlate with deficits
reported in other areas of cognition where executive
functioning is involved (40, 66, 67). Limitations in
working memory and slower response times indicate
deficits in executive functioning that commonly result
in weak planning, self-organization and self-regulation
performances (12, 13, 39, 40, 53, 66, 68).

Verbal skills, however, are relatively strong in girls
with TS, with normal to above average scores generally
reported (11). Recent studies indicate a possible specific TS
profile in language use abilities with increased vocabulary,
initial verbal memory, reading comprehension and
understanding of rarely used words. Sometimes reported
slow responding and weak performances in verbal fluency
tasks are less related to linguistic skills but rather reflect
underlying deficits in executive functioning (69, 70, 71).

Adolescent girls with TS tend to have more difficulties
than their age-matched peers to emancipate from their
families, which might be due to increased anxiety,
hyperactivity, impulsivity (72) or traits seen on the autism
spectrum (55, 73, 74, 75). However, girls with TS differ in
an important respect from patients with autism: they do
desire social interaction (60).

Romantic love and sexual relationships are yet
another sensitive topic emerging at this age (29, 56).
Young girls with TS experience primary amenorrhea and
impaired psychosexual development despite their female
gender identification. Often, their first sexual experiences
are delayed and subsequent experiences infrequent (76).
Moreover, limited sexual experience is associated with
lower self-esteem (29, 77).

Recommendations

Theneed for estrogen substitution to promote feminization
is the central topic in the pediatric-endocrine setting at
the end of the childhood stage or at the latest during
early adolescence. Full information about the biological

Turner syndrome: beyond R45-R51 6:R45
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background of ovarian insufficiency in TS should be given
again to the parents and in an age-appropriate manner
to the girl.

Progress in education and vocational planning are
decisive for the girls’ future QoL as we will explicate below.
Intensive exploration of cognitive and psychosocial
development is essential. Reports of weak academic
achievements and/or social problems are indications for
psychological counseling or assessment. The psychological
tests (WISC, NEPSY, KABC-II, SSIS, CBCL, YSR, TRF) we
recommend are listed in Figs 1 and 2. Early intervention
in school matters such as contacting and involving
supportive teachers may be of great help.

We propose group training for social cognition and
competence, where social skills are lacking.

Equally important are questions concerning romantic
feelings, sexuality and fertility. As parents often have
difficulties broaching these sensitive topics, healthcare
professionals need to address them and provide
in-depth information.

We recommend that special attention is given and
extra resources are mustered to manage the sensitive
phase of transition, see ‘Health autonomy and
transition’ below.

Health autonomy and transition

Many difficulties and poor medical care of adult women
with TS during the transition process have been reported
(18, 78). Effective coordination and continuity of healthcare
during a chronically ill adolescent’s transition to adult care
is critical for the patient’s medical and emotional state
in adulthood (17, 79, 80). The chances for a successful
transition are decreased in some chronic conditions,
including TS, because it is difficult to find experts in adult
care (81). Young women with TS are furthermore seldom
fully aware of their conditions (82, 83). In adult life, less
than 4% of patients with TS undergo all the recommended
medical investigations on a regular basis (84).

There are many reasons for transition failures such
as poor self-advocacy or self-management, little family
support or unsatisfactory cooperation between healthcare
professionals and organizational structures (85). Self-care
and healthcare autonomy, both considered preconditions
for a successful transition, involve complex cognitive and
regulatory dimensions (86, 87). Unfortunately, planning
and self-organizational skills in girls with TS may be
impaired even more than in other chronic conditions.
Taking over responsibilities additionally to emancipation
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from their parents is likely to be a major hurdle for them.
Therefore, extra effort and proactive action are required
from healthcare professionals at this stage of development
(81, 88).

Experts agree that a good QoL is the most
important outcome. Building up a relationship of
trust with new healthcare professionals, and having a
social network are essential for a successful transition.
Patients’ understanding of their condition, its possible
complications and medication as well as adherence to
medication regimens and self-management are also seen
as important individual contributors to achieve a good
QoL (89).

Numerous transition programs have been introduced
for a wide range of chronic diseases (90, 91, 92, 93,
94, 95) but, despite concerted efforts, results are still
disappointing and transition in general is associated with
poor health outcomes, non-adherence and no-shows at
potential healthcare providers’ appointments (96, 97).

Recommendations

Various transition models have been developed for
chronically ill patients (98, 99). These commonly
recommend informing the patients early (11-13 years)
about health issues (27). Especially in complex diagnoses
such as TS and where diagnostic disclosure may have taken
place more than 10 years earlier, updating information
on medical and health issues given to the parents and
increasingly conversing with the patient alone is of crucial
importance (27).

In addition, awareness of the process of ‘transition
readiness’ has been recommended (100). In this process
of transition, the developmental age is more important
than the chronological age (4, 101), which is probably
even truer for girls with TS, given their potential complex
psychosocial impairments. Professionals should cooperate
with parents in enabling adolescents to become more
independent (102).

We recommend clinicians adopt the process of
transition readiness. To our knowledge, no TS-specific
transition readiness process has been developed. However,
a disease-neutral questionnaire could serve this purpose.
We recommend the Transition Readiness Assessment
Questionnaire (TRAQ) (103) because of its economic
features, clear structure and ease of use. It helps in deciding
if the girl is ready for transition or whether education on
health issues and an increase in healthcare autonomy is
still needed.

Turner syndrome: beyond R46-R51 6:R46
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Inclusion of a specialized gynecologist from the age
of 16 years onwards is important to provide the women
with information about current best practice in estrogen
substitution and
autonomy has been gained and medical follow-up has
been personalized, the young women will be dismissed
from pediatric care. We recommend a tertiary center for
the care after the patients’ childhood and adolescence.

in-vitro fertilization. Once health

Adulthood

Adult women with TS not only face a decreased health
status but also manifold psychosocial difficulties. Being
unable to give birth and raise biological children causes
grief in patients with TS. Although fertility aid is changing
rapidly as research and possibilities in reproductive
medicine develop (104, 105), still, the only slight chance
of getting pregnant spontaneously and the health risk in
pregnancy is of great concern for women with TS (106).

Height and the estimated benefit from GH therapy
have been found to have no influence on QoL (107, 108,
109). Although overall QoL results have been normal in
women with TS aged approximately 20-25 years, results
of studies in women over 35 years of age are inconsistent
(reviewed in (109)).

Women with TS show higher levels of alexithymia
(110) and score lower in tests on self-perception and
attitude towards their body than normally developing
girls, even after they achieve a height in the lower
normal range with growth hormone therapy (111). This
negative self-perception might be the result of them being
aware of atypical physical development in adolescence
and perceiving the absence of spontaneous pubertal
development (4).

A sexual relationship is known to help protect against
feelings of loneliness or negative self-perception (28).
Unfortunately, however, fewer women with TS than
their age-matched peers report living in a sexual active
partnership and in addition single women with TS report
low sexual activities (112).

Adult women with TS tend to leave the family home
later in life (113). More women with TS than age-matched
control women remain unmarried and they report fewer
social contacts (114). Lower psychosocial well-being seems
to correlate with sex hormone deficiency but also with
reported learning difficulties at school in the past (113).

The literature is contradictory on QoL associated with
vocational training and employment. Less employment or
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employment below the women's vocational training lead
to lower overall life satisfaction correlated to professional
life than in control women (115). In contrast, some
studies have reported educational achievements and job
levels in women with TS equal (76) or even above that of
the average female population in the United States (116).

Recommendations

Our proposed model of care during adulthood is for
close collaboration between an endocrine gynecologist,
cardiologist and internist with internal medicine
becoming more and more important with increasing age.

Regarding family planning and raising children,
information about various options should be given
at the time of actual need and involve an informed
team familiar with the options and risks of induced
pregnancy after oozyte donation. Adoption should be
considered as another way of fulfilling motherhood
desires (117, 118).

Our task as healthcare providers must be to ensure
young women with TS are well equipped to deal with
the future challenges of their professional and social
life. This includes instilling the importance of training
for an appropriate career and considering integration
into a social group outside their family of origin or
romantic relationships. Importantly, the interests and
particular qualities of women with TS such as creative
abilities, enjoying voluntary work, activities close to
nature, working with children, traveling etc. ought to be
emphasized.

Psychological tests

As economic resources are usually limited, we have
compiled a list of the most important physiological tests
we would recommend that are also specifically reported
in the literature on TS. These tests in our view identify
cognitive, emotional and social deficits in a relatively
short time with a low personnel cost.

Psychological tests we recommend:

e The Bayley Scales assess developmental levels of infants
in the domains of motor skills, cognition, language,
social-emotional and adaptive behavior (38).

e The Wechsler Preschool and Primary Scale of
Intelligence (WIPPSI), the Wechsler Intelligence
Scale for Children (WISC) and the Wechsler Adult
Intelligence Scale (WAIS) assess verbal and non-verbal
abilities (41, 119).
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e The Developmental NEuroPSYchological Assessment
(NEPSY-II) examines neuropsychological domains
including social cognition and is useful in planning
intervention for various childhood disorders (42).

e The Social Skills Improvement System Rating Scale
(SSIS) locates social skills, competing behavior
problems and academic competence (44).

e TheKaufman Assessment Battery for Children (KABC-II)
identifies learning disabilities or developmental
problems (63).

e The various forms of the Achenbach System of
Empirically Based Assessment (45, 46) pinpoint
problems such as depressive symptoms, anxiety or
attention deficits in children and adolescents.

e The Child Behavior Checklist (CBCL) is a caregiver
report form, whereas the Youth Self Report Form
(YSR) is filled out by children and adolescents. The
Teacher Report Form (TRF) may be of additional use
for providing information in school matters.

More detailed recommendations on developmental
tests are provided in the literature by Weitzman and
coworkers (120) and the Council on Children with
Disabilities (121).

Conclusion for the psychosocial care of
girls with TS

Given the complexity of a TS diagnosis and the
psychosocial impact of the condition, counseling on
psychosocial issues and addressing concerns about the
girls’ daily life and future adult life needs to be integrated
into standard pediatric endocrinologist care. Importantly,
counseling should always be one step ahead. Accordingly,
our recommendations mostly deal with potential
upcoming or expected difficulties in growing up with
TS. They aim to enhance pediatricians’ preparedness
while incorporating support from psychologists or
other healthcare providers for optimal treatment of girls
with TS.

Centers that treat girls and young women with TS are
challenged to develop a supportive mode of transition to
increase the chances for patients with TS to receive the best
medical care and psychosocial support throughout their
adulthood. Health autonomy is of central importance
for women with TS as tertiary centers for rare diseases
are imminently to be established for diagnosis made
during childhood.

We contend that a multidisciplinary standard of care
based on well-defined screening would greatly improve
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the long-term outcomes of patients with TS. Until such a
standard is universally established, we are convinced that if
account is taken of the considerations we have set out; even
practitioners acting on a lower economic level will be able
to improve the long-term outcomes for patients with TS.
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