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Paris V, 75014 Paris, France; Department of Pediatric Endocrinology (M.T.), Hôpital des Enfants, 31059 Toulouse, France;
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Context: Pediatric management of patients with Turner syndrome
focuses on height, frequently resulting in a delay of pubertal induc-
tion. The influence of pubertal management on psychosocial adjust-
ment and sex life has not been evaluated in Turner syndrome
patients.

Objective: The objective of the study was to identify the determi-
nants of self-esteem, social adjustment, and initiation of sex life in
patients with Turner syndrome, particularly those related to pubertal
management.

Design: This was a prospective evaluation, the StaTur study.

Setting: The study was conducted with a population-based registry
of GH-treated patients.

Participants: Participants included 566 young adult women with
Turner syndrome, aged 22.6 � 2.6 yr (range, 18.3–31.2).

Main Outcome Measures: Measures used in the study were Coo-
persmith’s Self-Esteem Inventory, Social Adjustment Scale Self-Re-

port, questions on sexual experience, and extensive data on pediatric
management.

Results: Low self-esteem was associated with otological involvement
and limited sexual experience. Low social adjustment was associated
with lower paternal socioeconomic class and an absence of sexual
experience. Late age at first kiss or date was associated with cardiac
involvement and a lack of spontaneous pubertal development. Age at
first sexual intercourse was related to age at puberty and paternal
socioeconomic class. Delayed induction of puberty had a long-lasting
effect on sex life. Height and height gain due to GH treatment had no
effect on outcomes.

Conclusions: Puberty should be induced at a physiologically appro-
priate age in patients with Turner syndrome to optimize self-esteem,
social adjustment, and initiation of the patient’s sex life. Therapeutic
interventions altering normal pubertal development in other groups
of patients should be reconsidered in light of these findings. (J Clin
Endocrinol Metab 91: 2972–2979, 2006)

TURNER SYNDROME AFFECTS 1 in 2500 females and
results from the total or partial absence of one of the X

chromosomes (1–3). The principal features of Turner syn-
drome are short stature, dysfunctional gonads, cardiac and
renal malformations, otological problems leading to hearing
impairment, and dysmorphic features of various severities.
Treatment has focused on height (4). GH treatment increases
adult height, as shown by a randomized controlled study (5),
confirming earlier reports (6, 7). However, the height gain is
quite variable and its clinical significance is a matter of debate
(8). Pubertal development must be induced by drug treat-

ment in girls with Turner syndrome presenting primary
ovarian failure. Many studies have considered the effects of
this management of puberty on height (9, 10), but little is
known of its effects on the initiation of sexual activity and its
impact on psychosocial functioning.

As for all chronic diseases of childhood, the medical treat-
ment of Turner syndrome should aim to reduce the impact
of this condition on psychosocial functioning, in both child-
hood and adulthood. However, the impact of management
on psychosocial outcomes has not been systematically eval-
uated for Turner syndrome. In a previous study, we ob-
served that health-related quality of life was similar in adult
women with Turner syndrome treated with GH in childhood
and the general population (11). We identified several com-
ponents of the disease or consequences of medical manage-
ment as factors associated with low health-related quality of
life scores: cardiac and otological involvement, induction of
puberty after the age of 15 yr, and higher expectations from
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GH treatment. In contrast, height or height gain from treat-
ment had no influence (11). Other aspects of psychosocial
functioning, such as self-esteem and social adjustment, have
not been systematically evaluated in patients with Turner
syndrome (12–15). It is therefore important to analyze the
influence of management options in childhood on these di-
mensions to help pediatricians make the best choices con-
cerning the management of their patients.

The factors determining the onset of sexuality in humans
are poorly characterized, and attention has mostly focused
on behavioral, environmental, and psychosocial determi-
nants (16). The timing of puberty affects the onset of sexuality
in the general population (16–18). Several medical interven-
tions affect the timing of puberty, but their effects on sexual
behavior have not been studied (19, 20). Estrogen replace-
ment in hypogonadal girls has a modest short-term effect on
sexual behavior (21). Therefore, Turner syndrome, in which
puberty is medically induced in most cases, provides a model
to investigate the influence of the timing of puberty on the
onset of sexuality.

In this study, we evaluated self-esteem, social adjustment,
and sexuality, together with their determinants, in a popu-
lation-based cohort of Turner syndrome patients treated
with GH in France.

Patients and Methods

The design of the study has been described in detail elsewhere (9, 11).
The StaTur cohort includes all patients with a diagnosis of Turner syn-
drome diagnosed on karyotype analysis who were treated with GH in
France during the study period (1986–1997) and were obligatorily reg-
istered in the Association France-Hypophyse database. The study was
approved by the Departement de la Recherche Clinique et du Dével-
oppement of Assistance Publique-Hôpitaux de Paris and was consid-
ered as requiring no informed consent because on-treatment data had
been collected as part of a national mandatory program, and patients
were free to respond to the questionnaire. The Association France-
Hypophyse database is nominative, which allowed mailing the ques-
tionnaires. A coded identifier was included to medical data exported to
the study database and the questionnaires. Data from the questionnaire
were entered in the database with the coded identifier but without the
personally identifying information, allowing us to keep this confidential
information anonymous. The patients were informed that the database
and data analysis were anonymous, although the questionnaires in-
cluded a coded link to their identity and clinical data.

Data collected

Data relating to features associated with Turner syndrome, growth,
and treatments were collected throughout childhood and adolescence (9,
22). In 2001, a postal questionnaire was sent to all patients older than 18
yr on March 31, 2001. This survey included the Coopersmith’s Self-
Esteem Inventory (SEI) (23) and the Social Adjustment Scale Self-Report
(SAS-SR) (24) in addition to the quality of life questionnaire Short Form
36 of the Medical Outcome Study and the General Health Questionnaire
12 (GHQ-12), a measure of psychological distress (11, 25). It also dealt
with demographic characteristics, current health status (morbidity,
medication), sexual experience, and expectations from GH treatment.
The SEI contains 58 trait-descriptive sentences to which subjects respond
by indicating whether the sentences describe them. Scoring is based on
a 26-item general subscale and on three 8-item subscales evaluating
self-esteem in the social, family, and working areas. The total SEI score
is the sum of the four subscales and ranges between 0 and 50. Higher
scores indicate higher self-esteem. The SAS-SR questionnaire consists of
54 questions measuring instrumental and communicative role perfor-
mance over the past 2 wk. It includes questions on work, social and
leisure activities, relationships with family, marital partner, children,

and perception of economic functioning. Each item is scored on a 5-point
scale with higher scores indicating lower social adjustment.

Sexual experience was assessed by means of several questions, asking
whether the young women had experienced kissing or dating and had
had sexual intercourse (yes/no and age at the first time), from which we
constructed two categorical variables. The first, called lifetime sexual
experience, classified women as having: 1) no experience of kissing or
dating; 2) kissing or dating experience but no experience of intercourse;
3) experience of sexual intercourse but no experience of living with a
male partner; or 4) experience of sexual intercourse and currently living
with a male partner. The second variable, sexual intercourse experience
at the age of 20 yr, took into account the age of participants (with its
obvious effect on sexual experience). Because normative national data
indicate that 85% of women have experienced sexual intercourse by the
age of 20 yr (26), we divided participants into three categories: 1) those
who had had sexual intercourse before the age of 20 yr; 2) those over the
age of 20 yr who had not had sexual intercourse before the age of 20 yr;
and 3) women under the age of 20 yr with no experience of sexual
intercourse, for whom no conclusion can be drawn. To evaluate the
potential influence of the center at which patients had been followed up,
we categorized them according to their size (large, n � 6, 188 patients;
medium, n � 12, 181 patients; and small, n � 94, 197 patients). Body mass
index (BMI) at the time of the questionnaire or adult height measurement
was categorized in three tertiles (�20.5, 20.5–25, � 25 kg/m2) and
expressed in sd score (SDS) using national normative data (27).

Statistical analysis

We quantified the relationships between subscores for the SEI and
SAS-SR questionnaires, clinical and demographic characteristics, and
sexual experience by means of univariate linear regression. Variables
identified as significant in this univariate analysis were then included in
a multiple regression model with a backward selection procedure (28).

Sexuality was analyzed by means of survival analysis, using first kiss
or date or first sexual intercourse as the event considered. Given that
events had not occurred in all women, we used age at time of the survey
as censored time for these observations. Survival curves were derived
from Kaplan-Meier estimates (29). Multivariate analyses used the Cox
proportional hazards regression model (30), with a backward stepwise
selection procedure. We defined P � 0.05 as statistically significant.
Calculations were performed with SAS software (SAS Institute Inc.,
Cary, NC).

Results
Characteristics of the participants

The flow chart describing enrollment of patients is pre-
sented in Fig. 1. As described previously, participants (n �
566) and nonparticipants (n � 325) were similar in all char-
acteristics except for adult height, participants being a mean
of 2.7 cm taller than nonparticipants (11). Details on GH
treatments and height outcomes have also been described
earlier (9, 11). Medical and demographic characteristics and
scores for the SEI and SAS-SR subscales are presented in
Table 1. Women with Turner syndrome had low SEI scores,
particularly for the general and social scales. Pubertal onset
was defined as the time of spontaneous breast development
or initiation of sex steroid treatment. Pubertal onset was
medically induced in 405 patients at 14.9 � 1.0 yr and spon-
taneous in 127 (missing data in 34). Of these 127 patients, 61
required sex steroids later, for pubertal development to com-
plete. The mean BMI was 23.5 � 4.3 kg/m2 or 1.0 � 1.6 sd
score.

Self-esteem and its determinants

Five of the 38 variables tested were retained in the mul-
tivariate models (Table 2). Women with a high GHQ-12 score

Carel et al. • Psychosocial Adjustment and Sexuality in Turner Syndrome J Clin Endocrinol Metab, August 2006, 91(8):2972–2979 2973

D
ow

nloaded from
 https://academ

ic.oup.com
/jcem

/article/91/8/2972/2656452 by guest on 17 April 2024



had low self-esteem, as estimated from all SEI components.
Otological abnormalities were associated with low self-
esteem in all but one dimension (work). Lifetime sexual
experience was associated with the overall SEI scale and two
of the four SEI subscales, with scores increasing with sexual
experience. Earlier menarche was associated with lower self-
esteem for the work dimension only, but age at onset of
puberty (B2 stage) was not a predictor of SEI scores. Patients
in the highest BMI tertile group had a lower general SEI
score, compared with those of the middle BMI tertile group.
Several variables were not associated with SEI scores. These
variables included karyotype, participant’s professional sit-
uation, age at which the questionnaire was completed, height
or parameters associated with GH treatment, genital mal-
formations in patients with a 45,X/46,XY karyotype, size of
the center, type of estrogen used, and delay to progestin
treatment.

Social adjustment and its determinants

Eight of the 38 potentially explanatory variables tested
were retained in the multivariate models (Table 3). As ex-
pected, socioeconomic variables influenced social adjust-
ment. Older participants had lower scores on the family
scale. Categorical GHQ-12 score was correlated with all di-
mensions of social adjustment. Otological involvement had
a minor effect. Lifetime sexual experience was associated
with overall and social-leisure SAS-SR scale scores. In con-
trast to what was observed with the SEI scale, increasing
sexual experience had no effect, suggesting an all-or-nothing
effect of kissing or dating. Interestingly, women over the age
of 20 yr at the time of the survey who had never had sexual
intercourse or who had begun their sex lives late had higher
scores on the work scale. Several variables were not associ-
ated with SAS-SR scores. These variables included adult
height or estimated height gain, dysmorphic features, age at
menarche, karyotype, cardiac involvement, genital malfor-
mations, size of the center, type of estrogen used, and delay
to progestin treatment.

Sexuality

Because sexuality was found an important determinant of
self-esteem and social adjustment, we constructed Kaplan-
Meier curves for the occurrence milestones in the develop-
ment of sexuality (Figs. 2 and 3). In univariate analysis, age
at first kiss or date was associated with age at the onset of
puberty, induced vs. than spontaneous puberty, and ocular
or cardiac involvement. In the final multivariate Cox model,
induced (as opposed to spontaneous) puberty [hazard ratio

FIG. 1. Flow chart of patient enrollment.

TABLE 1. Characteristics of studied patients

Age at time of study (yr) �range� 22.6 � 2.6 �18.3/31.2�
Socioeconomic status

Paternal socioeconomic class
Retired - inactive 132 (23)
Manual worker 129 (23)
Nonmanual worker 305 (54)

Participant’s educational level
Age � 20 yr 203 (36)
Did not graduate from

high school
144 (25)

High-school graduation
and higher

219 (39)

Professional situation
Professional activity 163 (29)
Unemployed 120 (21)
Student 283 (50)

Turner syndrome characteristics
Dysmorphic features 276 (49)
Otological involvement 148 (26)
Cardiac involvement 71 (13)

Type of pubertal development
Spontaneous 66 (12)
Spontaneous with secondary

sex steroid treatment
61 (11)

Induced 405 (72)
Sexuality

Lifetime sexual experience
Intercourse experience and

living with male partner
42 (8)

Intercourse experience 172 (30)
Kissing or dating experience 165 (29)
No experience 187 (33)

Sexual experience at 20 yr
Not evaluable 80 (14)
No 354 (63)
Yes 132 (23)

GHQ-12 score � 3
No 428 (76)
Yes 138 (24)

SEI scalea

General 17.5 � 5.3 (�1.3 � 1.5 SDS)b

Familial 6.5 � 1.8 (�0.3 � 1.1 SDS)b

Social 5.7 � 1.8 (�0.8 � 1.4 SDS)b

Work 6.3 � 1.6 (�0.3 � 1.3 SDS)b

Overall 36.0 � 8.9 (�1.1 � 1.5 SDS)b

SAS-SR scalec

Family 1.6 � 0.5
Social, leisure 1.9 � 0.6
Work 1.4 � 0.5
Economic 1.3 � 0.7
Overall 1.7 � 0.4

Results are shown as means � SD or numbers (%). The sum of
percentages may be not equal to 100% because of missing data.

a SEI scores were converted into SDS using reference values from
Ref. 45.

b P � 0.001 for comparison with reference values.
c Given the small number of participants with a partner or chil-

dren, the corresponding SAS-SR scores were not analyzed.
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(HR) 0.68 (95% confidence interval [CI] 0.50–0.93)], and car-
diac involvement [HR 0.57 (95% CI 0.39–0.83)] were asso-
ciated with age at first kiss or date. Age at first kiss or date
was not associated with paternal socioeconomic class, dys-
morphic features, adult height, or BMI.

In univariate analysis, age at first intercourse was associ-
ated with age at onset of puberty and paternal socioeconomic
class. In the final multivariate Cox model, lower paternal
socioeconomic class [manual worker vs. nonmanual, HR 0.61
(95% CI 0.40–0.93)] and later age at onset of puberty [HR for
a 1-yr delay in the onset of puberty: 0.90 (95% CI 0.83–0.96)]
were associated with a lower proportion of women having
experience of sexual intercourse. Age at first intercourse was
similarly associated with age at menarche but was not as-
sociated with heart involvement, type of puberty, dysmor-
phic features, adult height, or BMI.

Discussion

This is the first study to investigate the factors influencing
self-esteem, social adjustment, and sexuality in a population-
based cohort of women with Turner syndrome. Its results
indicate that, in young women with Turner syndrome: 1)
otological involvement and limited sexual experience are
associated with lower self-esteem; 2) lower paternal socio-
economic class and an absence of sexual experience are as-
sociated with poorer social adjustment; 3) age at first kiss or
date is related to the spontaneous occurrence of puberty and

the presence of cardiac abnormalities; and 4) age at first
sexual intercourse is related to age at puberty and paternal
socioeconomic class. Our study has implications for the man-
agement of patients with Turner syndrome, pubertal disor-
ders, and, more generally, chronic illnesses of childhood.

Self-esteem was found to be low in several clinic- or support
group-based samples of patients with Turner syndrome (31,
32). However, these studies were not population based, in-
cluded patients from a wide range of age groups without taking
age into account, and did not analyze factors associated with
self-esteem and those related to pediatric care in particular. Ross
et al. (32) suggested that the initiation of estrogen therapy was
directly associated with an increase in self-esteem in 16-yr-old
adolescents with Turner syndrome. Participants in our study
were a mean of 6 yr older than the patients in Ross’s study. This
may account for our finding no effect of age at the onset of
puberty on self-esteem. We demonstrated that otological in-
volvement was a major, unrecognized factor affecting self-
esteem, suggesting that ear infections during childhood should
be aggressively managed. The other main factor associated with
self-esteem was sexual experience, which increased self-esteem.
Overweight was associated with lower self-esteem as also re-
ported in the non-Turner population (33). The strong associa-
tion between GHQ-12 scores and self-esteem illustrate the fact
that psychological distress and self-esteem are strongly inter-
related. Inclusion of GHQ-12 scores in the explanatory models
of self-esteem determinants allowed us to adjust for the level of

TABLE 2. Determinants of self-esteem

Dimension

Self-esteem (higher scores indicate higher self-esteem)

General Familial Social Work Overall % Variance of the
overall score

explained

Range of values [0–26] [0–8] [0–8] [0–8] [0–50]
r2 0.19 0.15 0.11 0.14 0.20
Participant’s educational level

Age �20 yr �0.11 � 0.15
Did not graduate from high school �0.46 � 0.17b

High-school graduation and higher 0
Otological condition 1.8%

Present �1.59 � 0.46a �0.35 � 0.16a �0.38 � 0.17a �2.60 � 0.78b

Absent 0 0 0 0
BMI (kg/m2)

�20.5 �0.45 � 0.53
20.5–25 0
�25 �1.52 � 0.52b

Age at menarche (yr)
�15.5 �0.44 � 0.18a

15.5–17.5 �0.43 � 0.16b

� 17.5 0
Lifetime sexual experience 1.7%

Intercourse experience and living
with a male partner

1.37 � 0.30b 0.14 � 0.17 2.89 � 1.38

Intercourse experience 1.10 � 1.19b 0.50 � 0.17b 2.65 � 0.86b

Kissing or dating experience 0.54 � 0.19b 0.43 � 0.27 0.82 � 0.87a

No experience 0 0 0
GHQ-12 score � 3 16.6%

No 4.93 � 0.47b 1.52 � 0.16b 0.70 � 0.17b 1.14 � 0.15b 8.15 � 0.80b

Yes 0 0 0 0 0

Predictors of SEI scores were categorized. Results are expressed as absolute scores relative to a reference category set to zero. Results
correspond to final multiple regression models explaining each score (in columns); for instance, the mean general score being 17.5 score points
for the entire group (Table 1), those with otological conditions have a mean score that is 1.59 points lower than those without, after adjustment
on covariates.

Only variables with P values below 5% are shown: a P � 0.05; b P � 0.01.
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psychological distress and decrease the risk of false-positive
relationship in the multivariate analysis.

Previous clinic-based studies based on small samples have
reported that Turner syndrome patients have a limited social
life, with satisfactory adjustment to this situation. A high
proportion of older individuals with Turner syndrome are
reported to hold university degrees and be employed below
their academic level (2, 3). We found that sexual experience
affected social adjustment, but, in contrast to what was ob-
served for self-esteem, kissing or dating experience had an
all-or-nothing effect. Sexual experience before the age of 20
yr was negatively associated with social adjustment at work,
even after adjustment for educational level. Similarly to self-
esteem, inclusion of the GHQ-12 score in the models allowed
to adjust for the level of psychological distress.

Our findings concerning the effect of sexual experience on
psychosocial adaptation led us to investigate the factors as-
sociated with the initiation of sexual activity. Individuals
with Turner syndrome are known to have their first sexual
experience later, to be less likely to establish a steady rela-
tionship with a partner, and to be less sexually active than
women from the general population (reviewed in Ref. 31).

One study, including 80 women with Turner syndrome and
a mean age of 34 yr, reported that 55% of these women had
experience of sexual intercourse, with a mean age at first
intercourse of 23 yr (34). In our study, 30% of the participants
had had sexual intercourse by the age of 20 yr vs. 85% of
women of the general population in France at the same age
(26). Cardiac involvement was associated with dating be-
ginning later, as would be expected given the severe ado-
lescent morbidity associated with cardiac involvement. Age
at the onset of puberty and type of puberty (spontaneous vs.
induced), two closely related variables (9), were associated
with age at first kiss or date. Differences were primarily
associated with sustained spontaneous ovarian activity and
persisted well after the age of 18 yr, when all participants had
been exposed to estrogens. Androgen levels are reportedly
low in adult women with Turner syndrome (35), and an-
drogens play a role in female libido (36). It would therefore
be of interest to evaluate the possible effects of androgen
substitution on the initiation of sexual activity and psycho-
social components in adolescents with Turner syndrome.

Daughters of manual workers tended to be older than
daughters of non-manual workers at the time of first sexual

TABLE 3. Determinants of social adjustment

Dimension

Social adjustment (lower scores indicate higher social adjustment)

Family Social, leisure Work Economic Overall % Variance of the
overall score

explained

Range of values �1–5� �1–5� �1–5� �1–5� �1–5�
r2 0.18 0.22 0.16 0.07 0.29
Age (yr)

�20 0.26 � 0.07b

20–22.5 0.17 � 0.06b

22.5–25 0.12 � 0.06
�25 0

Paternal socioeconomic class 3.1%
Retired - inactive 0.16 � 0.05b 0.15 � 0.05b 0.14 � 0.04b

Manual worker 0.18 � 0.05b 0.24 � 0.05b 0.14 � 0.04b

Nonmanual worker 0 0 0
Participant’s educational level

Age �20 yr �0.07 � 0.06
Did not graduate from high school �0.13 � 0.05a

High-school graduation and higher 0
Professional situation 2.2%

Professional activity 0.09 � 0.05 0.04 � 0.07 �0.03 � 0.04
Unemployed 0.21 � 0.06b 0.23 � 0.08b 0.14 � 0.04b

Student 0 0 0
Otological condition 0.7%

Present 0.08 � 0.04a

Absent 0
Lifetime sexual experience 5.9%

Intercourse experience and living
with a male partner

�0.24 � 0.09b �0.22 � 0.06b

Intercourse experience �0.41 � 0.05b �0.22 � 0.04b

Kissing or dating experience �0.28 � 0.05b �0.18 � 0.04b

No experience 0 0
Sexual experience at 20 yr

Not evaluable 0.01 � 0.08
No �0.15 � 0.05b

Yes 0
GHQ-12 score � 3 17.3%

No �0.48 � 0.05b �0.35 � 0.05b �0.39 � 0.04b �0.41 � 0.07b �0.39 � 0.04b

Yes 0 0 0 0 0

Predictors of SAS-SR scores were categorized. Results are expressed as absolute scores relative to a reference category set to zero. Results
correspond to final multiple regression models explaining each score (in columns).

Only variables with P values below 5% are shown: a P � 0.05; b P � 0.01.
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intercourse, whereas in the general population, women from
families with a low socioeconomic status tend to have sexual
intercourse earlier (16, 17, 37, 38). This suggests that in pa-
tients from families with a higher socioeconomic status, the
influence of Turner syndrome on relationships with the op-
posite sex is somewhat limited by coping strategies. There-
fore, psychological counseling should particularly focus on
women from lower socioeconomic status families. Age at
puberty affected age at first sexual intercourse, and this effect
persisted at least until the age of 25 yr when pubertal de-
velopment had been underway for at least 7 yr in all girls. It
is not possible to distinguish between psychosocial (i.e. hav-
ing an age-appropriate physical development and therefore
a better interaction with peers) and biological effects (i.e. a
direct effect of sex steroids on the brain) based on our data.
Nevertheless, our findings suggest that there may be a time

window during which sex steroids must act on the brain at
puberty to facilitate sexual behavior (39). Indeed, most stud-
ies in animal models (for male animals in most cases) have
suggested that there is such a time window and that the
consequences for sexual behavior of a lack of gonadal hor-
mones during adolescence are irreversible (40).

Height and dysmorphic features were not associated with
self-esteem and social adjustment, consistent with our results
on health-related quality of life and calling into question the
value of GH treatment (8). Furthermore, the lack of effect of
height and dysmorphic features on sexual experience should
help patients and health care providers to fight existing
prejudices.

Several methodological aspects merit consideration. First,

FIG. 2. Age at first kiss or date in women with Turner syndrome. The
rate of event-free survival (the proportion of women with no experi-
ence of a first kiss or date) is shown and subdivided according to
predictors significantly associated with events in the final multivar-
iate Cox model (see text). A, Kaplan-Meier survival curves according
to the type of puberty. B, Kaplan-Meier survival curves according to
the presence of cardiac involvement.

FIG. 3. Age at first sexual intercourse in women with Turner syn-
drome. The rate of event-free survival (the proportion of women who
have not yet had sexual intercourse) is shown and subdivided ac-
cording to predictors significantly associated with events in the final
multivariate Cox model (see text). f, Proportion of women without
experience of sexual intercourse at the age of 20 yr in the general
population in France (26). A, Kaplan-Meier survival curves according
to paternal socioeconomic class. B, Kaplan-Meier survival curves for
participants subdivided (upper or lower half of the distribution) ac-
cording to age at initiation of puberty, defined as appearance of B2
stage or initiation of estrogen treatment.
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there may be differences regarding the studied outcomes
between the patients who did not participate in the study
(31%) and those who did. Nevertheless, we obtained a re-
sponse rate of 69%, which is within acceptable standards for
an unsolicited nominative questionnaire. Second, self-esteem
and social adjustment measures might have been too crude
to evidence small differences. However, the validity and
reliability of the SAS-SR and SEI questionnaires have been
well established (23, 24), and these instruments have largely
been used in nonpatient populations and in diverse psychi-
atric samples (41, 42) in both English and French (43, 44).
Third, our study included only young adult patients with
Turner syndrome who were living in France and had been
treated with GH. Some conclusions may thus not be appli-
cable to non-GH-treated patients or in different cultural con-
texts. Last, some of the observations regarding the influence
of sexual life on psychosocial adjustment are probably not
specific to Turner syndrome and should be evaluated in
other patient and nonpatient groups.

The validity of Turner syndrome as a model for studying
the influence of the timing of puberty on the initiation of
sexual activity and its psychosocial consequences could be
questioned. However, our findings call into question several
practices in which pubertal timing is manipulated, generally
as a means of controlling height. High-dose estrogen treat-
ment is used to reduce height and GnRH agonists are used
to increase it (19, 20, 22). Our data suggest that the long-term
consequences of these interventions may extend well beyond
the intended effect, calling into question the value of their
continued use.

We conclude that puberty should be induced at a physi-
ologically appropriate age in patients with Turner syndrome
to optimize self-esteem, social adjustment, and the initiation
of sexual activity. Psychological support and counseling
should be offered to patients, focusing particularly on those
from families with a low socioeconomic status. Our findings
show that the long-term analysis of carefully followed co-
horts of patients with chronic childhood diseases can bring
to light unexpected observations that might improve pedi-
atric care. They also call into question the use of drugs af-
fecting the timing of puberty in patients with spontaneous
puberty that would otherwise occur at a normal age.
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