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Abstract

Background: Previous studies in quality of life (QOL) in individuals with disorders/differences of sex development
(DSD) have been restricted to subpopulations of the condition. We describe QOL in adult persons with DSD compared
to country specific references and assess the impact of diagnosis.

Methods: The multicentre cross-sectional clinical evaluation (dsd-LIFE) took place in 14 specialized clinics in six European
countries. Adolescents (>16 years) and adults having a DSD condition were included from 02/2014 to 09/2015. The main
outcome QOL was measured by the WHOQOL-BREF (domains of physical health, psychological, social relationships, and
environment). QOL was compared to country specific reference populations by using unpaired t-tests. Linear regression
models explained the additional variance of the diagnosis on QOL.

Results: Three hundred one individuals with Turner Syndrome, 219 with Klinefelter Syndrome (including XYY), 226 with
46,XX CAH and 294 with rare DSD conditions (gonadal dysgenesis, androgen insensitivity syndrome, severe hypospadias,
and androgen synthesis errors or other diagnosis) took part. Compared to healthy European populations, QOL was similar
in psychological, slightly worse in physical health, and slightly better in environment. In social relationships, QOL
was significantly poorer compared to healthy and non-healthy reference populations. In linear regression models health
status was the most important predictor of QOL; additional variance was explained by feelings about household’s income
in all domains, and the relationship status in social relationships. Diagnosis explained nearly no additional variance.

Conclusions: Except for social relationships, most people with DSD adapt well to their life circumstances and report a
good QOL. Not diagnosis, but the individual's health status is much more important than previously thought. Therefore
care for people with DSD should focus more on chronic physical or mental health problems both related and unrelated
to the diagnosis itself.
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Background

Disorders of sex development (DSD) are defined as con-
genital conditions in which the development of chromo-
somal, gonadal or anatomic sex is atypical, following the
statement of the Chicago Consensus Meeting in 2005
[1]. DSD contains sex chromosome conditions (including
Turner Syndrome (TS), Klinefelter syndrome (KS) and
mixed gonadal dysgenesis (GD), conditions with a 46,XY
karyotype (including complete/partial androgen insensitiv-
ity syndrome (AIS), complete/partial GD, steroid synthesis
errors and severe hypospadias) and conditions with a
46,XX karyotype (including Congenital Adrenal Hyper-
plasia (CAH), GD and XX men). After the consensus
meeting many debates about the acronym DSD and the
term disorders of sex development followed. We agreed
in dsd-LIFE to use the acronym DSD, standing for dis-
orders/differences of sex development, and to refer to
the specific condition as often as possible. In this paper
we will also use the terms females (women), males (men)
and other gender (others) when referring to sex assignment
or gender role. Management of DSD conditions is complex,
because people with DSD often have other health problems
and chronic physical and mental diseases both related and
unrelated to the specific DSD diagnosis. To emphasize this
aspect an update of the recommendation of the Chicago
Consensus Meeting was released in 2016, which stated that
one major aim in the treatment of people with DSD should
be to reach the best possible quality of life (QOL) for every-
body [2].

The World Health Organisation defines QOL as ‘an
individual’s perception of their position in life in context
of the culture and value systems in which they live, and
in relation to their goals, expectations, standards and
concerns [3]. During the 1990’s, the WHOQOL assessment
group initiated a project to develop a generic instrument
for the assessment of QOL worldwide in healthy and non-
healthy persons. The WHOQOL-100 was developed using
person-centered methods. As the questionnaire was too
wide/extensive for epidemiological or cross-sectional stud-
ies as well as clinical purposes, an extracted short form, the
WHOQOL-BREF, was developed [4, 5]. The instrument
covers physical and emotional quality of life, social relations
(including social support from friends and satisfaction with
sex life) and environment (including satisfaction with phys-
ical environment, health care, and information); it does not
include measures of role functioning related to physical or
mental health issues. Through the last decade QOL was
conceptualized to be a measure of the successful adaptation
of the individual to his/her condition in life, including to
one person’s physical and mental health or to other life
events that might influence health in a holistic perspective.

QOL was rarely measured as an outcome in adults with
DSD in the past. A review about earlier studies of different
XY-DSD conditions did not focus on quality of life, but on
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functioning or psychological wellbeing [6]. More recent
studies about patient-reported QOL in adult people with
DSD often lack sufficient sample sizes [6-8], include a mix-
ture of divers diagnoses [9], focus on the more common
conditions in 46,XX- or 46,XY-DSD [6, 10, 11], or are ham-
pered by large selection biases [12, 13]. Recently two studies
were published that included people with 46,XY DSD living
as males; [14, 15] only one included people not identifying
as female or male gender as well [15]. Published QOL stud-
ies in people with DSD reported inconsistent results for
those with sex chromosome conditions [8, 16, 17], and for
conditions with a 46,XX or 46,XY karyotype, both in quali-
tative or quantitative studies [11]. Compared to reference
populations, some studies reported worse QOL [8, 17],
others similar [9, 15, 16] or even a better QOL of people
with DSD than the controls [10-12]. Quite recently the
WHOQOL-BREF was first used to assess the QOL in
people with 46,XX and 46,XY karyotype DSD conditions in
Brazil, China and Italy [11-13].

The cross-sectional clinical evaluation study dsd-LIFE
is therefore the first large multi-centre European study
of people with DSD [18]. Dsd-Life evaluates whether
clinical treatment is effective from a subjective point of
view, has a reasonable risk-benefit balance, and improves
quality of life.

The objectives of this report are to examine, whether:

1. QOL in individuals with DSD differ from the general
(reference) population.

2. the specific diagnoses explains additional variance
of QOL after taking gender, age, socioeconomic and
maritual status, and the overall health status into
account.

Methods

Study design

The methods of the multicentre cross-sectional clinical
evaluation study dsd-LIFE, described in detail elsewhere
[18], are summarised below. The dsd-LIFE consortium
consisted of 16 European partners from Germany, France,
the Netherlands, Poland, Sweden and the United Kingdom
(UK), of whom fourteen were active recruiting sites. Re-
cruitment of adolescents age 16 onwards and adults
with DSD through patients’ advocacy groups and clinical
records took place from February 1st, 2014 to September
30th, 2015. A total number of 3100 eligible people were
approached, of whom 1040 took part in the study. All
those met the inclusion criteria for having a DSD con-
dition as described in the classification system of the
Chicago Consensus Conference [1].

Dsd-LIFE consisted of two study parts. The first part
included a medical interview, a retrospective chart review
and medical examinations; all carried out by trained re-
searchers following standard operation procedures. The



Rapp et al. Health and Quality of Life Outcomes (2018) 16:54

second part of the study consisted of the patient reported
outcome (PRO) questionnaire. The PRO was administered
as an online version, accessible only with a secure pass-
word on the recruitment centres; if needed, a paper-
pencil version was provided as well. The PRO included
sociodemographic data (including age, the ESISCED as
an European standardised education measurement, feeling
about household income, relationship status with having a
partner, being single or living with parents, and information
about the participants health status with the general ques-
tion ‘How is your health in general? Would you say it is:
(very) bad to (very) good.), and standardized questionnaires
about the general quality of life (e.g. WHOQOL-BREEF),
psychological well-being, psychosexual development, sexu-
ality and condition specific self-constructed items.

Outcome measurement - Quality of life

The instrument WHOQOL-BREF comprises 24 items,
resulting in four domains (physical health, psychological,
social relationships, and environment) with three to eight
items per domain [4]. It is validated for people, aged
18 years and older [4]. All answers are presented with a
five-point-Likert scale. Higher scores indicate a higher
quality of life. Domains are not scored when two or
more items are missing (or 1-item in the 3-item domain
social relationship) and then transformed on a scale
from 0 to 100 or from 4 to 20 in same studies to enable
comparisons between domains. The WHOQOL-BREF
has no global score. The domains show good psychometric
properties without ceiling or floor effects and an internal
consistency of Cronbach’s alpha being 20.8 for every
domain, except for social relationships with 0.68 [5].
The WHOQOL-BREF was developed for cross-cultural
comparisons of QOL and is available in more than 40
languages, including all dsd-LIFE languages [4]. Used in
equal or similar cultural contexts like in-between Europe,
national weightings are not needed in analyses [19].

Reference data: Comparison data for each participating
country

France

Dsd-LIFE participants from France were compared to an
adult sample of 16,450 randomly selected people, 18—
75 years old, drawn from the National Health Barometer
2005, a periodic study by the French National Institute
for Preventive and Health Education [20]. The study popu-
lation included 6808 male and 9584 female participants.
1447 were young adults (18 to 24) and 2313 elderly people
(65-75 years old). Self-reported chronic physical or mental
disease was described in 4192 participants. For economical
reasons the environment domain was not assessed in the
National Health Barometer. The survey used a computer-
assisted telephone interview system.
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Germany

Dsd-LIFE participants from Germany were compared to
a representative urban sample of 2073 adults (=18 years)
of the general population [21]. For 2055 participants data
was included in the analysis: 927 males and 1128 females
participated; 240 were young adults (18 to 25 years) and
393 elderly people (=66 years). Additionally 359 patients
with physical (n = 261) or mental (1 = 98) chronic diseases
were investigated in two university hospitals; one in the
Eastern and one in the Western part of Germany. The
German reference population was part of the first evalu-
ation study of the WHOQOL-BREF [5].

The Netherlands

Dsd-LIFE participants from the Netherlands were com-
pared to a sample of non-healthy persons with a mental
chronic disease and their healthy control group, matched
for age and sex ratio [22]. 410 psychiatric outpatients of
one community mental health centre completed the
WHOQOL-BREF during the study period from March
2001 to March 2002. No persons with severe mental
illness or mental retardation and some further exclusion
criteria took part. All participants were of Dutch ethnic
origin and between 21 to 50 years of age. 41% of the partici-
pants were male with a mean age of 34.8 years, 59% female
with a mean age of 32.5 years. The matched reference
group was taken from a pooled data set based on Dutch
general population studies (1999-2002).

Poland

Dsd-LIFE participants from Poland were compared to a
Polish study about the QOL in 438 healthy and 470 non-
healthy people [23]. The age ranged from 18 to 85 years,
mean age of the healthy people was 25 years (18—59 years)
and for the unhealthy 44 years (18-85 years). Gender dif-
fered between both groups with 60% females in the healthy
people and 69% females in the non-healthy. The non-
healthy people suffered various physical and mental dis-
eases and were recruited from five in-patient wards and
four out-patient clinics. The healthy people were a little
more educated (often students or health care professionals)
and more often living as single than the non-healthy people.
Both samples were recruited in the same Polish region.

Sweden
No data from the general population or other validation
data were available for comparison.

UK

Dsd-LIFE participants from the UK were compared to
an assessment about the psychometric properties and re-
sults of the WHOQOL-BREF in healthy and non-healthy
people all over the UK. The sample included convicted in-
dividuals in prisons and a sample undergoing plastic or
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lifestyle surgery which was excluded from our reference
group [24]. We compared our data to 1328 healthy people
and 1864 people with various physical and mental disor-
ders, treated at multiple settings all over UK. The healthy
people included students and student nurses. Age range
for the whole cohort was 16—105 years with a mean age of
45 years; overall 64% females took part in the study.

Statistics

Analyses were done separately for each of the four
WHOQOL-BREF domains. We first examined the psycho-
metric properties of the self-reported WHOQOL-BREF
scores in adults with DSD. We assessed the differences
between the QOL of our study participants with the QOL
of published country specific reference cohorts using un-
paired t-tests. For adjusting significance levels to account
for multiple comparisons we used Bonferroni corrections.

For the following analyses we grouped participants
into five categories: female TS, male KS (including male
XYY), female CAH, female XY-DSD and male XY-DSD.
Male and female XY-DSD groups comprised the diagnoses:
(complete/partial/mixed) GD with all karyotype differences,
complete/partial AIS, androgen synthesis defects, severe
hypospadias and other rare diagnosis not included into
female TS, male KS and female CAH. Participants who
identified other than male or female gender or not the typ-
ical gender for the condition are excluded from the diagno-
sis specific analyses (n = 18). This was necessary due to a
high co-linearity between diagnosis group and gender.

We compared the QOL per diagnosis group by using
analysis of variance and assessed the covariate- adjusted
effect of the diagnosis on QOL by multiple linear regres-
sion. The regression models included age, feelings about
household’s income as a surrogate for economical status,
marital status and the overall health status. Adjustment
for educational level was not necessary as there was no
association in univariate analyses. Participants with partly
missing data were excluded for the respective domain.
Dealing with missing item data followed the procedures as
stated in the manual of the WHOQOL-BREF [4]. Feelings
about household income were imputed for analysis, but
no further imputation techniques were used in the linear
regression models. Significance was set at p <0.05. The
statistical software statistical analysis system (SAS Version
9.4) and R environment [25] were used for analysis.

Results

Among the 1040 study participants, 301 had TS (150
with 45,X, 31 with 45,X/46XX, and 120 participants with
other TS specific karyotypes), 219 KS (204 with 47,XXY,
6 with 47,XXY/46,XY, eight with other KS specific kar-
yotypes, and one with XYY), 226 CAH (46, XX CAH:
111 salt-wasting, 66 simple virilising, 34 non-classical,
and 15 with other CAH specific enzyme errors), and
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294 rare conditions (including 45,X/46XY (n =45), 46,XX
(n=27) and 46,XY karyotypes (n =222)) [Table 1]. 46,XY
karyotypes comprised: 21 complete GD, 37 partial GD, 71
complete AIS, 35 partial AIS, 25 severe hypospadias, and
35 people with androgen synthesis errors or other very
rare diagnoses [18]. Altogether 717 females, 311 males
and 12 people identifying other than female or male took
part in the study. 19.4% had a low educational level (n =
202), and 128 (12.3%) found it difficult to live on present
income. 383 of 1040 had a partner (36.7%); the others
were single (23.7%), lived with their parents (30.9%) or in
other life circumstances (3.6%). Regarding participant’s
health, 367 participants (35.3%) described it as (very) bad
or fair; and 479 participants (46.1%) had any additional
longstanding illness apart from their DSD condition.

For the dsd-LIFE study cohort the WHOQOL-BREF
showed acceptable to good psychometric properties
with the internal consistency of Cronbach’s alpha being
0.71 for social relationships and = 0.8 for every other
domain [Table 2].

Comparison to the reference population

The QOL of the study participants compared to country
specific reference population is shown in [Fig. la-d]; the
exact scores are presented in Table 3 [Table 3]. The
QOL in the domain of physical health of persons with
DSD was lower than those of the healthy reference
population in every country, but higher than those of
non-healthy (physical or mental) samples in all countries
[Fig. 1a]. Except for France and the UK, the study partic-
ipants scored closer to the healthy reference population
than to the non-healthy samples. In the domain psycho-
logical health the QOL of the study participants was
slightly lower compared to the one of the healthy refer-
ence population or even better, like in Poland [Fig. 1b].
In Germany, persons with DSD reported a similar QOL
than the non-healthy sample with physical chronic con-
ditions, but study participants scored much higher than
the non-healthy sample with mental disorders. Again
participants from the UK reported their QOL to be
worse and scored close to the non-healthy sample. In
the domain of social relationships the dsd-LIFE study
participants in each country scored much lower than the
healthy reference population and in most countries even
lower than the non-healthy samples [Fig. 1c]. Regarding
the domain environment the dsd-LIFE participants of
each country reported an equal (Netherlands and UK) or
even much better QOL than the healthy reference popu-
lation (Germany and Poland). For France and Sweden
no reference data was available. Overall scores of the
study participants were similar for each country per do-
main, except for the UK whose participants reported
lowest QOL in all domains.
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Table 1 Characteristics of the study sample (n = 1040)
Variables Categories Number %
Diagnosis Turner syndrome 301 289
Klinefelter Syndrome 218 210
47 XYY 1 0.0
46,XX CAH 226 21.7
46,XX DSD 27 26
- XX gonadal dysgenesis
- XX ovotesticular DSD
- XX, males
46,XY DSD 222 21.3
- complete/partial XY gonadal dysgenesis
- complete/partial androgen insensitivity syndrome
- androgen synthesis defects
- severe hypospadias
- others
45,X/46XY 45 43
Age mean (SD) 324 (13.6)
< 19 years 193 186
20-24 years 185 17.8
25-44 years 458 44.0
45-64 years 178 17.1
2 65 years 26 2.5
Gender Female 717 68.9
Male 31 299
Other than female or male 12 1.2
Education Low (ESISCED 1-2) 202 194
Middle (ESISCED 3-5) 453 436
High (ESISCED 6-7) 266 256
Other 63 60.6
Not available 56 54
Feeling about household income Living comfortable on present income 339 326
Coping with present income 393 37.8
Finding it (very) difficult to live on present income 128 123
Other 16 15
Not available 164 15.8
Relationship status Being single 246 237
Having a partner 382 36.7
Living with parents 321 309
Other 37 36
Not available 54 52
Health status How is your health in general?
Would you say it'is ...
Very bad 13 13
Bad 72 6.9
Fair 282 27.1
Good 494 475
Very good 123 1.8
Not available 56 54
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Table 1 Characteristics of the study sample (n = 1040) (Continued)
Variables Categories Number %
Do you have any longstanding illness? (apart from your condition)
No 461 44.3
Don't know or not available 100 9.6
Yes 479 46.1
If yes, physical health problem 316 -
Mental health problem 37 -
Both (physical and mental) 83 -
Not available 43 -

QOL per five diagnosis groups

QOL did not differ between the five diagnosis groups (TS
female, KS male, CAH female, XY-DSD female, and XY-
DSD male), in the domain psychological health [Table 4].
In physical health and environment men with KS reported
lowest QOL (p < 0.001), in social relationships participants
with XY-DSD identifying as males (p = 0.005). But all dif-
ferences between highest and lowest scoring were smaller
than half a standard deviation. The QOL of participants
identifying other than male or female gender or not the
typical gender one for the condition (# = 18) that had been
excluded from the comparison of the diagnosis groups
ranged from 12 to 92 on the 0 to 100 scale per domain;
three of those scored lower than two standard deviation in
one or two domains.

Variance in QOL

Our linear regression models explained 23% (for social
relationships) to 45% (for physical health) of the variance
of the QOL [Table 5]. The analyses showed that the in-
dividual’s health status is the most important predictor

of QOL. A (very) good health status improved the QOL
in all four domains significantly, the differences between
very good health status compared to very bad health sta-
tus ranged from 31.8 points in social relationships, [95%
CIL: 21.1, 42.5 points, p < 0.001] to 52.3 points in physical
health [95% CI: 44.3, 60.2 points, p < 0.001]. Health status
explained 62% to 81% (partial R?) of the R* for each
domain. Additional variance was explained by feelings
about household income in all domains (partial R%: 10%
for social relationships to 33% in environment), with living
comfortable on present income being related to a better
QOL. The relationship status with having a partner was
positively associated with QOL in the domain social
relationships (regression coefficient: 9.6 points [95% CI:
6.5, 12.6, p < 0.001]) with a partial R* of 15%.

Diagnosis group explained very few additional variance
(partial R*<8%) in all domains of QOL in the linear
regression models. In the domain physical health a
diagnosis of CAH in females explained some additional
variance to health status [CAH regression coefficient:
- 3.2 points, 95% CI: -5.6, — 0.7, p = 0.012] with slightly

Table 2 Psychometric properties of the WHOQOL-BREF for the whole study sample (n = 1040)

WHOQOL-BREF domain Overall Cronbach'’s a (std.) Standard error Cronbach'’s a Guttman'’s lambda 6
Domain n Mean SD
1040
Physical health
Range 0-100 984 70.1 184 0.82 0.015 0.82
Range 4-20 15.2 29
Psychological
Range 0-100 988 63.9 18.1 0.83 0.015 0.82
Range 4-20 14.2 29
Social relationships
Range 0-100 987 62.6 209 0.71 0.030 0.64
Range 4-20 14.0 33
Environment
Range 0-100 986 730 147 0.80 0014 0.79

Range 4-20 15.7 24
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° healthy = reference data of persons without any illness/chronic condition
o non-healthy = mixed reference data of persons with chronic (physical or mental) conditions, for
Germany only physical conditions
A 2™ non-healthy reference data for Germany, including only chronic mental conditions
Country Number of dsd-LIFE participants/ reference population
X . o A
France 249-251 12186 4192 -
Germany 238-239 2048-2055 261 98
Netherlands 229-230 218 410 -
Poland 107 438 470 -
Sweden 119 - - -
United Kingdom 42 1324 1864 -
Fig. 1 a-d Comparison of the QOL (WHOQOL-BREF domain) in dsd-LIFE participants with reference populations per country

lower physical health compared to the other diagnosis
groups. In the domain social relationships, a diagnosis
of KS in males and a XY-DSD condition in females and
males explained some additional variance to health sta-
tus with a partial R* of 7% with significantly lower QOL
in social relationships compared to TS or CAH in
females [KS male: regression coefficient: — 4.4 points,
95% CI: -7.9, - 1.0, p<0.012; XY-DSD female: regres-
sion coefficient: — 4.8 points, 95% CI: -8.3, - 1.4, p<O0.
006 and XY-DSD male: regression coefficient: - 7.9
points, 95% CI: -12.5, — 3.4, p < 0.001].

Discussion

QOL life measures the adaptation of humans to all the
circumstances that make life easy or burdensome. The
measurement represents people’s individual perceptions
about their position relative to other people and relative
to their own expectations [3]. Negative life events generally

show an impact on contemporary QOL whereas over time
perceptions may show improved QOL even in the light of
persisting negative circumstances, such as the diagnosis of
a physical chronic health condition with a stable course.
Life circumstances affecting several domains of life and
causing daily acute stress such as pain [26, 27] or mental ill-
ness [28] generally affect QOL substantially and without a
tendency of recovery.

The way that the WHO has conceptualized and devel-
oped measurements QOL taps a universal human under-
standing of a good life and is valid in various cultural
contexts and physical environments [4]. Physical and
mental health are a prerequisite to good QOL but do
not account for it entirely. The term QOL is often used
in a less precise way in medical literature but as an um-
brella term for many psychosocial outcomes, often only
relevant for a certain condition. In particular, instruments
labeled health related quality of life (HRQOL) often contain
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Table 3 Comparison dsd-LIFE participants to reference populations per country

Country  WHOQOL-BREF Reference population Study participants (dsd-LIFE) p-value
n Mean SD n Mean SD Mean SD
[0-100]  [0-100]  [4-20] [4-20]

France
Physical health Healthy 12,186 80.2 11.0 249 71.2 168 154 2.7 4.1 E-36
Psychological 12,186 67.7 11.0 251 65.7 174 14.5 2.8 4.5 E-03
Social relationships 12,186 754 11.0 250 657 19.6 14.5 3.1 1.9 E-41
Environment - - - 249 739 14.6 15.7 23 -
Physical health Non-healthy 4192 66.4 194 249 71.2 16.8 154 2.7 14 E-04
Psychological 4192 649 130 251 65.7 174 14.5 28 nsx
Social relationships 4192 71.5 194 250 65.7 196 14.5 3.1 39 E-06
Environment - - - 249 733 14.6 15.7 2.3 -

Germany
Physical health Healthy 2052 769 177 238 730 193 15.7 3.1 1.3 E-03
Psychological 2055 74.0 15.7 239 65.0 19.3 144 3.1 46 E-16
Social relationships 2048 718 18.5 239 623 222 14.0 36 29 E-13
Environment 2053 704 14.2 239 751 146 16.0 23 1.6 E-06
Physical health Non-healthy (physical) 261 534 203 238 730 19.3 15.7 3.1 20 E-25
Psychological 261 62.7 163 239 650 19.3 144 3.1 n.sX
Social relationships 261 68.0 169 239 62.3 22.2 14.0 3.6 1.3 E-03
Environment 261 67.2 134 239 751 14.6 16.0 23 74 E-10
Physical health Non-healthy (mental) 98 585 177 238 730 193 15.7 3.1 5.1 E-10
Psychological 98 520 195 239 65.0 193 144 3.1 44 E-08
Social relationships 98 509 26.5 239 62.3 22.2 14.0 36 6.3 E-05
Environment 98 593 18.8 239 75.1 14.6 16.0 23 34 E-15

Netherlands
Physical health Healthy 218 15.2 26 229 673 202 14.8 32 ns*
Psychological 218 144 20 230 619 18.1 139 29 n.sx
Social relationships 218 154 29 230 62.6 21.0 14.0 34 39 E-06
Environment 218 158 20 230 726 15.1 15.6 24 n.s.X
Physical health Non-healthy 410 1.8 30 229 67.3 20.2 14.8 32 4.7 E-29
Psychological 410 10.5 25 230 619 18.1 139 29 14 E-46
Social relationships 410 128 35 230 62.6 21.0 14.0 34 33 E-05
Environment 410 135 2.5 230 726 15.1 15.6 24 1.3 E-22

Poland
Physical health Healthy 438 15.8 22 107 69.1 14.0 15.1 22 2.5 E-03
Psychological 438 138 25 107 635 174 14.2 28 n.sX
Social relationships 438 149 30 107 595 19.1 135 3.1 4.5 E-05
Environment 438 13.1 24 107 710 13.1 154 2.1 1.2 E-17
Physical health Non-healthy 470 131 2.7 107 691 14.0 15.1 22 70 E-12
Psychological 470 125 26 107 63.5 174 14.2 2.8 6.8 E-09
Social relationships 470 134 3.1 107 595 19.1 13.5 3.1 ns*

Environment 470 128 24 107 710 131 154 2.1 58 E-23
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Table 3 Comparison dsd-LIFE participants to reference populations per country (Continued)
Country  WHOQOL-BREF Reference population Study participants (dsd-LIFE) p-value
n Mean SD n Mean SD Mean SD
[0-100]  [0-100]  [4-20]  [4-20]
Sweden
Physical health - - - 119 70.3 18.0 153 29 -
Psychological - - - 119 637 173 14.2 28 -
Social relationships - - - 119 613 206 13.8 33 -
Environment - - - 119 725 14.0 15.6 2.2 -
United Kingdom
Physical health Healthy 1324 76.5 162 42 64.1 201 14.3 32 1.5 E-06
Psychological 1324 67.8 15.6 42 604 175 137 2.8 26 E-03
Social relationships 1324 70.5 20.7 42 579 240 133 38 12 E-04
Environment 1324 68.2 13.8 42 68.5 18.3 15.0 29 n.s*
Physical health Non-healthy 1864 57.0 227 42 64.1 20.1 14.3 32 44 E-02
Psychological 1864 583 193 42 604 17.5 13.7 28 ns*
Social relationships 1864 62.8 232 42 579 240 133 38 n.s*
Environment 1864 64.9 169 42 68.5 183 15.0 29 n.s*

Legend: n.s.* not significant after Bonferroni correction

(The values of the WHOQOL-BREF are shown with range 0-100 as well as range 4-20 for our study participants; reference population: value 0-100 for France,

Germany and UK and value 4-20 for Netherlands and Poland)

measurements of functional capacities or health status.
While these measurement are closer to the concept of a
health impairment by attempting to assess the patients’ ex-
periences as an essential part of the impact of the medical
condition and it’s treatment, they underwrite the concept
that only people with an objective good health status and
role functioning have a good QOL [29]. In this study we
went beyond the concept of HRQOL and measured QOL;
health status and both physical and mental morbidity were
considered as factors explaining parts of QOL as they tax

people’s ability to cope and adapt, but not as integral and
fixed part of QOL.

Given the fact that many studies pointed to impaired
health outcomes in individuals with DSD, we were con-
cerned about the fact that the complex issues affecting
deeply rooted aspects of one’s personality such as gender
identity, social relations and having a family, participa-
tion in society may result in overall low QOL.

This study is the largest report of individuals within
the broad definition of DSD with five diagnosis groups

Table 4 WHOQOL-BREF per domain and diagnosis for those included into the regression analyses

WHOQOL-BREF domain  Turner Syndrome Klinefelter Syndrome CAH XY-DSD female XY-DSD male p
Domain n Mean  SD n Mean SD n Mean SD n Mean  SD n Mean  SD
301 213 221 194 93
Physical health
Range 0-100 283 715 168 200 66.4 194 211 681 189 187 739 179 86 731 181  <0.001
Range 4-20 154 2.7 14.6 3.1 149 30 15.8 29 157 29
Psychological
Range 0-100 284 637 161 201 63.3 17.8 211 656 184 188 646 189 87 632 202 0663
Range 4-20 14.2 26 14.1 28 145 29 14.3 30 14.1 32
Social relationships
Range 0-100 283 659 186 201 594 219 211 648 205 188 626 207 87 572 234 <0.001
Range 4-20 14.5 30 135 35 144 33 140 33 132 3.7
Environment
Range 0-100 283 739 129 201 69.9 149 211 741 157 187 750 154 87 722 13.8  0.005
Range 4-20 15.8 2.1 15.2 24 159 25 16.0 25 15.6 2.2

(The values of the WHOQOL-BREF are shown with range 0-100 as well as range 4-20) (n=1022)
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including female TS, male KS (including male XYY),
female CAH, female XY-DSD and male XY-DSD. The
QOL indicators found that the groups were similar in
psychological health, slightly poorer in physical health
(not unexpected for individuals with chronic medical
conditions), slightly better for environmental health, but
with social relationships scoring lower than country ref-
erence populations. In physical and psychological health
the differences to the healthy reference population are
generally small and clinically not relevant [30]. In most
cases, the scores are very different from the much lower
scores of people with chronic physical or mental health
conditions. Linear regression analysis indicated that
health status was the most important predictor of QOL
with variance being related to perceptions of income and
relationship status. Diagnosis did not explain much of
the variance in QOL.

The positive outcomes provide data consistent with an
expectation of the potential for good QOL among those
with these conditions. This further is consistent with the
continuing goal of providing the best medical care for
the underlying condition as well as any comorbidity to
optimize overall health status and to enhance self-worth,
and expectation of a good QOL [2].

However, in this study QOL is significantly reduced in
the domain social relationship and in some countries
even worse than for patients with other physical or mental
chronic conditions. The questions of the social relationships
domain include items very salient to the condition DSD:
“How satisfied are you with your personal relationships?”,
“How satisfied are you with your sex life?”, “How satisfied
are you with the support you get from your friends?” [4, 5].
In this category we found a significant contribution of the
fact whether or not the respondent had a partner, no matter
whether they were married or living together. Only one
third of the sample in this study (with 80% between the
ages of 20 and 64 years) reported to have a partner. A
large population based study from Britain has shown
that, in addition to partnership issues, poor health con-
tributes to decreased sexual activity and satisfaction;
however, few seek clinical help [31]. The authors con-
clude that sexual lifestyle advice should be a compo-
nent of holistic health care for patients with chronic ill
health and this should be true in the DSD population
as well [31]. Shame about the condition, concern about
genital development, lack of enjoyable psychosexual ex-
periences, lack of a family of one’s own and impaired
participation in society may impact these results. The
data analyzed do not provide information to assess broader
family support nor personality characteristics. It could be
anticipated that positive parental support since infancy
and also having a personality that can adapt to adverse
life events, including the underlying condition and therapy
would be positive factors toward a good QOL. In further
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analysis we will explore all the factors potentially related
to this finding.

QOL related to people’s living environment seems to
carry no difference to the perceptions of healthy reference
populations. The dsd-LIFE study sample included individ-
uals with slightly higher education levels compared to the
European Social Survey (ESS), especially in Sweden and
the UK and slightly lower education levels in Poland [18].
The lower levels of QOL in the domain social relation-
ships cannot be explained by overall worse living environ-
ments; availability of enough financial means does show
an association with QOL in general but is not specific to
this study sample.

Differences in QOL among the various subgroups were
small and not clinically significant. Above and beyond the
contemporary health status the specific diagnosis does not
contribute much to explain differences in QOL. The find-
ings point to the need to provide holistic and multidiscip-
linary care addressing all health problems, whether or not
they are related to DSD or unrelated. As most tertiary care
centers and clinics are focusing on specialty care they
must establish efficient and safe networks of multidiscip-
linary teams and coordinate various systems of health care
and social services. Given that these are rare health condi-
tions, the individual may not have a medical home to
address the complex health issues of the condition itself
or squeal cause.

Comparison to other studies

The study most comparable and relevant to our study
was conducted in Brazil [14]. 56 adults with 46, XX DSD
of whom seven identified as male and 88 with 46, XY
DSD of whom 34 identified themselves as males took
part in the single tertiary centre study. QOL was measured
by the WHOQOL-BREF as in our study. The authors
found no difference to the urban Brazilian general popula-
tion, males scored even better in the domain psychological
health compared to the general population. In the 46, XY
DSD group males reported better QOL than females in all
domains, but the difference failed to reach significance in
the domain of social relationship. Interestingly, individuals
that changed gender female-to-male pre- or postpubertal
did not report any impairments in QOL [11]. Another
study investigating QOL using the WHOQOL-BREF was
conducted in China [13]. Included were 87 young women,
aged 13 to 38 years, with TS, AIS, complete GD and CAH
from a single gynecological centre. Compared to healthy
Chinese urban population QOL was not reduced in any of
the four domains and better than Chinese urban popula-
tion with other chronic diseases in the domains of physical
health, social relationship and environment [13]. Another
study corresponds to our sub-sample of female 46, XY
DSD conditions: 43 Caucasian adult females, aged 18 to
57 years (34 CAIS, four 5alpha-reductase and other
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diagnoses others) reported their QOL by using the
WHOQOL-BREF [12]. The comparison group consisted
of 43 females matched by age and education without any
history of a medical health conditions. The study group
reported a significant better QOL in physical health than
controls. Similar to our findings QOL showed to trend to
be lower in social relationships, but differences failed to
reach significance. The authors did not find any differ-
ences in psychological health and environment between
study and control group [12]. In Denmark the QOL of
70 women with DSD has been compared with controls
matched on age, sex and school education by using the
Quality of Life Assessment of Growth Hormone Deficiency
in Adults (QOL-AGHDA), Danish version [10]. Nearly all
of the participants had a diagnosis of CAH and only some
46,XY females with DSD conditions and varying degrees of
virilisation. The authors report lower QOL in patients than
in controls except for a small group of individuals with
CAIS who reported much better QOL. Given that the
QOL-AGHDA is an instrument developed for people
with growth hormone treatment the finding is not sur-
prising. Similarly the use of a disease specific question-
naire in healthy individuals might limit the interpretation
of the findings [10]. Regarding those with sex chromo-
some DSD, Carel reported no differences in HRQOL,
measured by using the SF-36, in 568 French young adult
women with TS compared to the general female popula-
tion [16]. But cardiac and otologic problems that af-
fected one quarter of all participants were associated
with lower scores in the SF-36 dimensions [16]. The
German multicenter clinical evaluation study used the
SF-36 in 110 adult participants, aged 17 to 62 years,
with 46,XX and 46,XY DSD, but included all individuals
identifying as females, males or other gender [15]. The
study found similar scores compared to the German
reference data in most domains and better HRQOL in
the physical domain and slightly lower in mental
HRQOL, but failed to reach statistical or clinical signifi-
cance. The study reported no significant differences be-
tween the diagnostic subgroups with a trend to lowest
scores in males with 46, XY DSD, failing to reach sig-
nificance most likely due to small sample size [15].

The strength of dsd-LIFE is that by using a generic
QOL measure, the WHOQOL-BREF, following the WHO
definition of health, this is the first study ever allowing
comparison to the general population and comparisons
between diagnoses groups.

Limitations of this study, as noted above, include the
lack of assessment of broad social support, including
parental and other family support throughout life with
the domain of social relationships containing only three
items. Further, the Cronbach’s alpha and other psycho-
metric properties are not as good as for the other three
domains. Also, comparisons with the country-specific
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reference data must be interpreted with caution, taking
into account the timeframe with some reference data be-
ing more than a decade older than our study data and
the characteristics of the various samples [19-23]. The
recruited sampling for reference of the WHOQOL-BREF
appear to be representative for the general population
only for France [20] and Germany [21], whereas healthy
and non-healthy matched control groups for the best
available reference for Poland and the Netherlands.

Conclusion

Most people with DSD adapt well to their life circum-
stances and report a good QOL. Special focus should be
on the deficits in the social relationships compared to the
general population. It should be emphasized that diagnosis
does not explain additional variance in QOL. But across
all conditions, contemporary health status explains most
of the variance in QOL, and often the health status is not
directly related to the condition itself but may be classified
as co-morbidity. This finding has major impact on the
organization of care; individuals affected need both highly
specializing care as well as a medical home comprehen-
sively addressing all issues of health and collaborating with
subspecialists.

Abbreviations

AlS: Androgen insensitivity syndrome; CAH: Congenital adrenal hyperplasia;
DSD: Disorders/differences of sex development; ESISCED: European survey
version of ISCED (International Standard Classification of Education);

GD: Gonadal dysgenesis; HRQOL: Health related quality of life; KS: Klinefelter
syndrome; PRO: Patient reported outcome; QOL: Quality of life; TS: Turner
syndrome; UK: United Kingdom; WHOQOL-BREF: World Health Organisation
Quiality of Life — Short version

Acknowledgements

We are grateful to the persons who participated in dsd-LIFE and to all of the
study centers for their enthusiasm and dedication to contacting potential
participants and collecting high-quality data. We especially thank the support
groups in the different countries that have supported the study. For an
overview of all contributors we refer our study protocoll [18].

Funding
dsd-LIFE was funded by the European Seventh Framework Program (FP7/
2007-2013) under grant agreement n°305373.

Availability of data and materials

The datasets analyzed during the current study are not publicly available as
long as primary analyses for other outcomes of dsd-LIFE are not completed.
Afterwards scientific public use files are planed. The first and the corresponding
author affirm that the manuscript is an honest, accurate and transparent account
of the study being reported; no important aspects of the study have
been omitted; and any discrepancies from the study as planned have
been explained.

Patient involvement

Patients with DSD or their representatives participated in the study
design through work in focus groups for the development of condition
specific self-constructed items, work in the scientific advisory board and
the recruitment through patients’ advocacy groups. Representatives of
the scientific advisory board were involved throughout study development and
data collection.



Rapp et al. Health and Quality of Life Outcomes (2018) 16:54

Authors’ contributions

BK, AN, CB and UT conceived the study, participated in its design, directed the
study, had full access to all the data in the study, takes responsibility for the
integrity of the data, and the accuracy of the data analyses. BK, BPCK, AN, CB
and UT managed the acquisition of data in each region; RR managed the data;
MR, EMG, PL and UT participated in writing of the report. RR and MR did the
statistical analyses. EMG and PL gave important intellectual content in all phases
of the study. All authors read and approved the final manuscript.

Ethics approval and consent to participate

We obtained ethical approval as appropriate to each country, e.g. Ethics
Commission of the Charité Universitatsmedizin; reference number EA2/069/
13. We obtained written informed consent from all participants and if the
participant was underage, both the participants and the parents in cases of
young people below age 18 gave written informed consent.

Consent for publication
Not applicable.

Competing interests

All authors declare no support from any organization for the submitted
work; no relationship with any organization that might have an interest in
the submitted work in the previous three years; no other relationships or
activities that could appear to have influenced the submitted work.
Therefore, the authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

Klinik fur Kinder- und Jugendmedizin, Universitat zu Lubeck, Ratzeburger
Allee 160, 23538 Lubeck, Germany. “Pediatrics, Penn State College of
Medicine, Hershey, PA 17033, USA. 3Charite, Campus Virchow-Klinikum,
Koordinierungszentrum fur Klinische Studien (KKS Charite), 13353 Berlin,
Germany. “Medische Psychologie en Medisch Maatschappelijk Werk, VU
Medisch Centrum, PO Box 7057, 1007, MB, Amsterdam, The Netherlands.
Charite, Campus Virchow-Klinikum, Klinik fur Padiatrie mit Schwerpunkt
Endokrinologie und Diabetologie, 13353 Berlin, Germany. ®Department of
Women's and Children’s Health, Karolinska Institutet, Karolinska University
Hospital, 171 76 Stockholm, Sweden. “Endocrinologie pediatrique, Centre de
reference des maladies rares du developpement sexuel, Hopital Bicetre,
Universite Paris-Sud, 78 rue du General Leclerc, 94270 Le Kremlin Bicetre,
France.

Received: 21 May 2017 Accepted: 25 March 2018
Published online: 03 April 2018

References

1. Lee PA, Houk CP, Ahmed SF, Hughes IA. Consensus statement on
Management of Intersex Disorders. International consensus conference in
intersex. Pediatrics. 2006;18:E488-500.

2. Lee PA, Nordenstrém A, Houk CP, et al. And the global DSD update
consortium. Global disorders of sex development update since 2006:
perceptions, approach and care. Horm Res Paediatr. 2016;85:158-80.

3. WHOQOL Group. The World Health Organization quality of life assessment
(WHOQOL): position paper from the World Health Organization. Soc Sci
Med. 1995;41:1403-9.

4. WHOQOL Group. Development of the World Health Organization
WHOQOL-BREF quality of life assessment. Psychol Med. 1998;28:551-8.

5. Skevington SM, Lotfy M, O'Connel KA, WHOQOL Group. The World Health
Organization's WHOQOL-BREF quality of life assessment: psychometric
properties and results of the international field trial. A report from the
WHOQOL group. Qual Life Res. 2004;13:299-310.

6. Wiesniewski AB, Mazur T. 46,XY DSD with female or ambiguous external
genitalia at birth due to androgen insensitivity syndrome, 5alpha-reductase-
2-deficiency, or 17beta-hydroxysteroid dehydrogenase deficiency: a review
of quality of life outcomes. Inter J Ped Endronicol. 2009:567430.
https://doi.org/10.1155/2009/567430.

7. Fagerholm R, Mattila AK, Roine RP, Sintonen H, Taskinen S. Mental health and
quality of life after feminizing genitoplasty. J Pediatr Surg. 2012,47:747-51.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

Page 13 of 13

Ros C, Alobid |, Balasch J, Mullol J, Castelo-Branco C. Turner's syndrome and
other forms of congenital hypogonadism impair quality of life and sexual
function. Am J Obstet Gynecol. 2013;208:484.e1-6.

Johannsen TH, Ripa CP, Mortensen EL, Main KM. Quality of life in 70 women
with disorders of sex development. Eur J Endocrinol. 2006;155:877-85.
Amaral RC, Inacio M, Brito VN, et al. Quality of life of patients with 46,XX
and 46,XY disorders of sex development. Clin Endocrinol. 2015;82:159-64.
D'Alberton F, Assante MT, Foresti M, et al. Quality of life and psychological
adjustment of women living with 46,XY differences of sex development.

J Sex Med. 2015;12:1440-9.

Ruppen-Greeff NK, Weber DM, Gobet R, Landolt MA. Health-related quality
of life in men with corrected hypospadias: an explorative study. J Ped Urol.
2013;9:551-8.

Wang C, Tian Q. The investigation of quality of life in 87 Chinese patients
with disorders of sex development. Biomed Res Int. 2015;342420 https.//doi.
0rg/10.1155/2015/342420.

Amaral RC, Inacio M, Brito VN, et al. Quality of life in a large cohort of adult
Brazilian patients with 46,XX and 46,XY disorders of sex development from
a single tertiary Centre. Clin Endocrinol. 2015,82:274-9.

Bennecke E, Thyen GA, Lux A, Kéhler B. Health-related quality of life and
psychological well-being in adults with differences/disorders of sex
development. Clin Endocrinol. 2017,86:634-43.

Carel JC, Ecosse E, Bastie-Sigeac |, et al. Quality of life determinats in
young women with Turner's syndrome after growth hormone treatment:
results of the StaTur population-based cohort study. J Clin Endocrinol
Metab. 2005;90:1992-7.

De Ronde W, de Haan A, Drent ML. Quality of life is reduced in patients
with Klinefelter syndrome on androgen replacement therapy. Eur J
Endocrinol. 2009;160:465-8.

Roehle R, Gehrmann K, Szarras-Czapnik M, et al. Participation of adults with
differences/disorders of sex development (DSD) in the clinical study dsd-
LIFE: design, methodology, recruitment, study population and data quality.
BMC Endocr Disord. 2017;17:52.

Saxena S, Carlson D, Billington R, Orley J. On behalf of the WHOQOL group. The
WHO quality of life assessment instrument (WHOQOL-Bref): the importance of its
items for cross-cultural research. Qual Life Res. 2001;10:711-21.

Baumann C, Erpelding ML, Régat S, Collin JF, Briangon S. The WHOQOL-
BREF questionnaire: French adult population norms for the physical health,
psychological health and social relationship dimensions. Rev Epidemiol
Sante Publique. 2010;58:33-9.

Angermeyer MC, Kilian R, Matschinger H. WHOQOL - 100 und WHOQOL —
BREF. Handbuch fur die deutschsprachige Version der WHO Instrumente zur
Erfassung der Lebensqualitat. Gottingen: Hogrefe- Verlag; 2000. p. 117-8.
Masthoff ED, Tompenaars FJ, Van Heck GL, Hodiamont PP, de Vries J.
Quiality of life and psychopathology: investigations into their relationships.
Aust N Z J Psychiatry. 2006;40:333-40.

Jaracz K, Kalfoss M, Gérna K, Baczyk G. Quality of life in polish respondents:
psychometric properties of the polish WHOQOL-Bref. Scand J Caring Sci.
2006;20:251-60.

Skevington SM, McCrate FM. Expecting a good quality of life in health:
assessing people with diverse diseases and conditions using the WHOQOL-
BREF. Health Expect. 2012;15:49-62.

R Development Core. Team. R: A language and environment for statistical
computing. 3.3.2 ed. Vienna, Austria. URL https://www.R-project.org/:
Foundation for Statistical Computing; 2016.

Colver A, Rapp M, Eisemann N, et al. Self-reported quality of life of
adolescents with cerebral palsy: a cross-sectional and longitudinal analysis.
Lancet. 2015;385:705-16.

Thornton JD, Goyat R, Dwibedi N, Kelley GA. Health-related quality of life in
patients receiving long-term opioid therapy: a systematic review with meta-
analysis. Qual Life Res. 2017;26:1955-67.

Dey M, Landolt MA, Mohler-Kuo M. Health-related quality of life among children
with mental disorders: a systematic review. Qual Life Res. 2012;21:1797-814.
Basch E, Bennet AV. Patient-reported outcomes in clinical trials of rare
diseases. J Gen Intern Med. 2014;29(Suppl3):S801-3.

Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in health-
related quality of life: the remarkable universality of half a standard
deviation. Med Care. 2003;41:582-92.

Field N, Mercer CH, Sonnenberg P, et al. Associations between health and
sexual lifestyles in Britain: findings from the third National Survey of sexual
attitudes and lifestyles (Natsal-3). Lancet. 2013;382:1830-44.


https://doi.org/10.1155/2009/567430
https://doi.org/10.1155/2015/342420
https://doi.org/10.1155/2015/342420
https://www.r-project.org/

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design
	Outcome measurement – Quality of life
	Reference data: Comparison data for each participating country
	France
	Germany
	The Netherlands
	Poland
	Sweden
	UK

	Statistics

	Results
	Comparison to the reference population
	QOL per five diagnosis groups
	Variance in QOL

	Discussion
	Comparison to other studies

	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Patient involvement
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

