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Abstract
Research on the psychological development of persons with Disorders of Sex Development (DSD)
has focused on understanding the influence of atypical sex hormone exposure during steroid-
sensitive periods of prenatal brain development on the process of psychosexual differentiation
(i.e., gender identity, gender role, and sexual orientation). In contrast, analysis of clinical
management strategies has focused on gender assignment and the desirability and timing of genital
surgery.

This review focuses on the psychological issues that confront clinicians managing the care of
persons born with DSD and their families. Particular attention is paid to processes and factors that
potentially mediate or moderate psychosocial and psychosexual outcomes within and across
developmental stages.
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As in other chronic pediatric conditions, accurate diagnosis and delivering appropriate
medical and surgical treatment are central aspects of best practices in the clinical
management of disorders of sex development (DSD); nevertheless, and potentially more
than in other congenital conditions, the affected person’s health-related quality of life
(HRQoL) and adaptation of the family will also depend on the extent to which healthcare
providers attend to psychosocial aspects of the condition. Psychology, particularly research
in developmental psychology, guides our approach.

A commonly adopted model for understanding HRQoL outcomes in DSD is one in which
assigning the “right” diagnosis and providing the “best” medical or surgical treatment(s) are
viewed as the exclusive predictors of positive HRQoL ([Fig. 1: I]). Ultimately, a linear
model in which outcomes are hypothesized to be directly determined by biological factors
and/or medical/surgical interventions proves to be an oversimplification that leaves
substantial variability in endpoints unaccounted for. Moreover, an exclusive focus on
biological and medical/surgical aspects of DSD limits theory development and impedes
innovation in clinical management strategies. Instead, and consistent with commonly
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adopted paradigms in developmental psychology, psychopathology and theory in gender
development,[1][2] we propose adopting conceptual models that consider the potential
influences of moderating ([Fig. 1: II]) and mediating variables ([Fig. 1: III]). In addition to
this approach more accurately reflecting the complexity of psychological development, it
offers the benefit of studying DSD within the mainstream of clinical research and theory
development in pediatric psychology.

In cases in which gender assignment is in question, or gender reassignment is under
consideration, decision making needs to be informed by both developmental and clinical
psychology. The necessity of psychological counseling also emerges in the context of
decisions about the timing of interventions, education of the patient and others about
medical history (i.e., disclosure), management of potential psychosocial or educational
problems that emerge for the child, or when parents need support in understanding the
etiology of the child’s condition and its implications. The importance of these aspects of
care is reflected by the increasing participation of mental health professionals in
multidisciplinary DSD teams.[3][4][5]

This paper focuses on the psychological issues that confront clinicians managing the care of
persons born with DSD and their families. Particular attention is paid to processes and
factors that potentially mediate or moderate outcomes (broadly defined) within and across
developmental stages.

Prenatal Period
Identifying and clinically managing DSD can begin before a child is born. Expectations of
the family and healthcare providers regarding the somatic sex of the child are increasingly
driven by advances in technology; for example, remarkably clear ultrasound images[6] and
genetic testing that can noninvasively and reliably ascertain fetal chromosomal sex between
7 and 12 weeks[7] are widely available in industrialized countries. Discordance between
prenatal test findings (e.g., genital appearance by ultrasound and karyotype) can initiate the
DSD counseling process even at this early stage. Evidence from studies of prenatal
diagnostic counseling suggests that termination of a pregnancy is dependent upon the
professional background of the healthcare provider delivering post-diagnostic counseling.[8]
[9][10] There is substantial variation in healthcare providers’ knowledge regarding DSD.
Because these conditions are rare and, historically, understudied and misunderstood, parents
are at risk of receiving outdated or incomplete information unless major efforts are made in
the context of interdisciplinary care teams.

Beyond diagnosis, the prenatal period has seen efforts at medical intervention to avert
phenotypic changes associated with DSD; a case in point is prenatal suppression of adrenal
androgens that masculinize the genitalia in 46, XX congenital adrenal hyperplasia (CAH).
CAH comprises a family of autosomal recessive disorders involving impaired synthesis of
cortisol. In 21-hydroxylase deficiency (21-OH CAH), the most common form comprising as
many as 95% of new cases, excessive adrenal androgen biosynthesis results in
masculinization of the genitals of 46, XX offspring.[11] If a woman has previously had a
child with CAH and again becomes pregnant with the same partner (assuming both are
carriers), the fetus has a one in four chance of acquiring the genotype associated with CAH.
Suppression of fetal adrenal androgens in CAH is achievable by administering
glucocorticoids (dexamethasone, DEX) during the pregnancy.[12] The goal is to reduce
genital masculinization of female offspring and obviate the need for reconstructive surgery
and presumed distress associated with the birth of a child with atypical genitalia.

Criticism of this intervention centers around several issues: first, the treatment is
experimental and, yet, not characteristically delivered in the context of a clinical trial with
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necessary human subject oversight as called for in CAH practice guidelines[13][14]; second,
to be effective, DEX treatment must be initiated between gestational weeks 6 to 7 and before
it can be determined whether the fetus carries the CAH gene mutation. Treatment continues
until chorionic villi sampling can be employed for genotyping. If the fetus is 46, XY or 46,
XX without the CAH genotype, then treatment is discontinued. Accordingly, 7 out of 8
fetuses (all 46, XY and three out of four 46, XX) gain no benefit from the treatment but are
exposed to potential risks; third, the safety of prenatal DEX for outcomes such as
metabolism, cognitive function and behavioral-emotional adaptation is in question based on
animal experimental and human clinical research[15][16][17][18][19][20][21]; fourth,
prenatal treatment does not change the need for lifelong glucocorticoid replacement therapy,
the need for careful medical monitoring, or the risk of life-threatening salt-losing crises if
treatment adherence is poor. Finally, concern over prenatal DEX treatment has been
expressed by bioethicists who have questioned whether treatment introduced to “normalize”
genital anatomy is confounded with the goal of making gender-role behavior and sexual
orientation more typical.[13]

Opportunities for systematic research and theory development that examine the influence of
timing of diagnosis (prenatal versus later) on treatment choices (e.g., gender assignment,
genital surgery, etc.) and HRQoL outcomes for patients and families are as yet untapped.

The Neonatal Period and Infancy
The presence at birth of a congenital anomaly affecting a child’s genital appearance or
future reproductive function can engender a “psychosocial emergency” for parents and
healthcare providers. Atypical genital anatomy may represent, for both the clinician and
family, the most challenging aspect of otherwise complex and even life-threatening
conditions (most notably classic CAH). It is in this context, shortly following birth, that
major (some irreversible) decisions are made, including gender assignment and urogenital
surgery.

Family-centered strategies for clinical care are particularly important as family attitude and
function are widely acknowledged to affect medical and surgical decisions as well as the
psychosocial development of children diagnosed with a variety of medical conditions.[22]
To optimally counsel parents, mental health providers need to take into account parents’
capacity to manage uncertainty regarding psychosocial and psychosexual outcomes as the
child develops. Family and cultural factors[3][23] will also likely play an important role in
the perceptions of the child’s condition and interpretation of complex medical and genetic
information. The challenge for mental health providers is to educate parents in a balanced
manner about the genetic and biologic origins of the DSD and its implications for their
child’s physical health and HRQoL that positions them to make informed decisions
regarding elective interventions, for example, genital surgery.

Psychological Aspects of Gender Assignment
Parents may experience shock if the biological sex of their newborn is not immediately
apparent. This is, in part, related to parents experiencing difficulty in coping with
uncertainties of the child’s development. The consensus recommendation not to use
gendered pronouns (“he” or “she”) as long as the gender assignment has not yet been
decided, adds to this uncertainty. However, referring to the child in a way that has to be
changed after the diagnosis has been made is considered even less desirable.

The 2006 DSD consensus statement,[3] states that all newborns should receive a gender
assignment with the decision being informed by expert evaluation delivered by an
interdisciplinary team working closely with the parents. Gender assignment decisions are
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typically guided by a combination of diagnosis and long-term, adult follow-up studies that
focus on gender identity stability and other psychosexual outcomes (e.g.,[24][25][26][27]).
“Gender identity” refers to a person’s inner sense of being a boy/man or girl/woman.[28]
Unfortunately, for some DSD, adult gender identity cannot confidently be predicted.[29][30]
[31][32] This is because there is still little known about the relative contribution of
biological (e.g., genes, prenatal sex hormone exposure) and non-biological influences (e.g.,
parental attitude, peer influences, cultural context) on gender identity development and
stability. Critical stages in the development or potential interactions of the various factors
are also unclear.

Psychosexual outcomes in DSD have been most extensively studied in 46, XX CAH.[33]
These studies show that the vast majority of those raised as girls develop and maintain a
gender identity as girls/women across the lifespan. However, a less strong female
identification, some gender discomfort, and even gender dysphoria occur more often in this
group than in women without CAH. Reviewing studies on psychosexual outcome in DSD up
to 2007, de Vries and colleagues reported that 10 of 217 (5%) of female-reared adolescent
and adult women with CAH experienced some form of gender dysphoria and made a
complete social gender transition (i.e., lived completely and permanently in the male role).
[32] Masculine gender-role behavior among adult women was fairly common. Similarly,
prepubertal girls with CAH exhibited more masculine and less feminine interests, behaviors
and preferences than girls without CAH. Gender-atypical behavior is more pronounced
among CAH girls and women with the salt-wasting form of CAH than those categorized as
simple virilizers.[34][35][36]

DSD that are a consequence of errors of androgen biosynthesis have historically been
particularly challenging from the standpoint of gender assignment. Long-term outcome
studies of persons with 46, XY 5-α-reductase type 2 deficiency (5α-RD-2) and 17β-
hydroxysteroid dehydrogenase 3 (17β-HSD-3), suggest that large proportions of those
reared as girls, subsequently identify as men if they are allowed to experience a spontaneous
masculinizing puberty. Following the first observations of gender change among 5α-RD-2
individuals reared as girls in the Dominican Republic,[37] gender change was reported in
17β-HSD-3 and in other societies.[26] Gender change, however, does not always occur,
even in societies that highly value the male role. In the review by de Vries et al.,[32] 69 of
117 5α-RD-2 (59%), and 20 of 51 17β-HSD-3 (39%) persons reared as girls, and all older
than 12 years, experienced gender dysphoria to the extent that they decided to live as boys/
men. In one study by Richter-Appelt et al,[38] five persons with 5α-RD-2 and 17β-HSD-3
reared as girls, scored significantly lower on a “female gender identity scale” than a female
comparison group and one of the five also had a significantly higher male gender identity
score than the female comparison group on a “male gender identity scale.”

In contrast to the common pattern of gender change from female to male in persons with 46,
XY DSD secondary to errors in androgen biosynthesis, a recent report suggests a markedly
different outcome. In addition to demonstrating marked variability in genital phenotype
associated with alterations in the 5α-reductase type 2 gene (SRD5A2) responsible for 5α-
RD-2, Maimoun and colleagues[39] reported that only 5 of 40 patients assigned female
(12.5%) subsequently changed their gender to male. This proportion is remarkably lower
than the 59% reported by de Vries et al.[32] Unfortunately, gaps in details provided, in
particular the age of patients at the time of recording gender assignment, make it difficult to
reconcile these highly discrepant observations. Whether the proportion of those affected
with 5α-RD-2 that ultimately change identity from female to male is relatively large or
small, information on parental rearing styles, psychosexual development, or more subtle
signs of gender discomfort are essential for an understanding of the variability in gender
identity outcome. Unfortunately, virtually no reports provide such information.
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Persons with complete androgen insensitivity syndrome (CAIS) reared as girls, with limited
exceptions,[40] develop and maintain a female gender identity throughout their lives.[25]
However, there may be more variability in their gender behavior than commonly assumed:
women with CAIS recruited through the United Kingdom Database of Ambiguous Genitalia
and Intersex Disorders recalled more male-typical childhood toy and activity preferences
than women recruited through an AIS support group. In contrast, the same registry-recruited
group was more strongly heterosexual in the previous 12-month period than the AIS support
group.[41] In a second study possibly signaling greater gender-atypical gender development
in CAIS women than previously reported, two of five women with CAIS scored low in
terms of a female gender identity.[38] Despite these greater than expected masculine
interests and behavior, not one of 98 women with CAIS in the de Vries et al. review[32]
reported gender dysphoria or made a social gender transition.

Gender identity shows considerably greater fluidity among persons born with partial
androgen insensitivity syndrome (PAIS). In 46 female-reared adolescents and adults, 5
(11%) were gender dysphoric or started to live in the male role later in life. This percentage
was even higher in the male-reared group; 5 of 35 (14%) was gender dysphoric or made a
social gender transition. All gender changes took place in adulthood. In Richter-Appelt et
al’s study,[31] one of three PAIS individuals reared female scored significantly lower than
female controls on the “female gender identity scale.” From these studies and studies on
other conditions such as penile agenesis, penile ablation, cloacal exstrophy of the bladder
and micropenis,[25][27] it appears that testosterone influences the development of a male
gender role and probably increases the chance of a male gender identity development.
However, even in circumstances in which the person has been prenatally exposed to high
levels of testosterone and reared as girls from birth, a female adult gender identity is the rule
rather than the exception.[24]

Gender assignment does not pose insurmountable problems in most DSD. However, in some
conditions (e.g., PAIS, 17β-HSD-3, or 5α- RD-2), the choice may be a difficult one because
so little is known about postnatal events in the social environment that potentially intervene
between early biological events to modulate gender identity outcomes ([Fig. 1]). For
instance, should a child with 5α-RD-2 who has a complete absence of virilized external
genitals be gonadectomized early to prevent a masculinizing puberty and reared as a girl?
This choice would be associated with lost capacity for a spontaneous puberty, potential
fertility[42] and need for lifelong androgen replacement therapy. Alternatively, if gender
assigned and reared as a boy, what would be the person’s experience living with very
atypical external genitals? In the decision, non-medical factors such as healthy
psychological development and the potential for a good quality of life as boy/man or girl/
woman, the ability of parents to cope with uncertainties, and medical factors such as surgical
possibilities, potential for fertility, and need for hormone replacement need to be included.
Even considering all these factors, one cannot always be completely certain that the chosen
gender assignment will result in a good quality of life. Unfortunately, the evidence on
quality of life outcome of adults with DSD that could be used to inform such decisions is
currently scarce (e.g.,[43]).

Gender Development
Under normal circumstances, few give much thought to their gender development, as
somatic sex, gender identity, and gender role typically develop in accordance with each
other. A newborn does not immediately have self-awareness of his or her sex and gender.
Such self-awareness evolves gradually during infancy and childhood. In the absence of
discordance between aspects of sex and gender, few will reflect on their gender identity or
gender role. Developmental psychology theories have attempted to account for the process
of gender development, emphasizing the influences of cognitive and affective learning in
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interaction with parents, peers, and other aspects of the social environment.[28] Gender role
refers to the pattern of masculine or feminine behavior and interests of the person that is
conditioned by culture and upbringing. Long before children make consistent and systematic
use of genital information as a criterion for sex classification, they have knowledge about
gender stereotypes and display gender-role behavior characterized as either feminine or
masculine. Adults and peers influence gender development directly by reinforcing or
discouraging gender-role behaviors and indirectly by serving as role models.

Biology, however, also plays a role in the shaping of gender-role behavior. There is
substantial evidence from animal and human research that sex hormones, androgens in
particular, play an important role in the differentiation of gender-role behavior, gender-typed
preferences, and even aspects of personality. Studies of sex-steroid levels in the blood or
amniotic fluid of pregnant women and gender-related behaviors of their children have
demonstrated positive associations between androgen exposure and male-typical behavior in
healthy girls.[44][45][46][47] Timing, dose and type of androgen exposure seem to be
important.[48] Similarly, studies of gender-role behavior in persons with DSD also suggest
that sex hormone exposure during sensitive development periods play a role in the formation
of behaviors exhibiting sex-related variability.[35][36][49] The influence of early sex
hormone exposure on the formation of gender identity is less clear.

Genital Surgery
Questions about surgery to “normalize” genital appearance and function can arise shortly
after birth. Surgeons have the responsibility to describe to families surgical options and the
range of possible consequences from infancy to adulthood.[3] Although there appears to be
consensus on some types of genital surgery (e.g., neonatal surgery in case of severe
virilization in female-assigned children or gonadectomy in female-reared children with
PAIS and CAIS[3]), decisions remain that are not obvious. Controversies regarding types of
surgery and their timing remain unresolved. This is readily apparent in conditions commonly
diagnosed late, such as Mayer-Rokitansky-Küster-Hauser syndrome[50] or CAIS,[51] in
which older girls/women need to decide whether they will opt for vaginal surgery or dilation
to create a vagina and when it is optimal to proceed based on psychological readiness. If
there is not enough evidence from outcome studies that unequivocally demonstrate
superiority of one approach over another, then choices depend on individual characteristics
and detailed discussions with the patient (and, as applicable, the parents) regarding
perceptions of advantages and disadvantages of the various choices. The goals of genital
surgery and, in particular their consequences for sexual function and satisfaction need to be
explicitly addressed. Naturally, the clinician who provides this counseling should feel
comfortable when speaking about sexuality. Systematic decision-making aids, as developed
for some conditions (see The Foundation for Informed Medical Decision Making),[52]
would be very valuable, but have yet to be developed for DSD.

Information Management
Information management refers to two processes: first, the sharing of information about the
DSD between clinicians, the parents and the child and second, the sharing of information
about the condition by the child or family with the wider social environment. Both processes
are activated to varying degrees once families are aware that their child has a DSD; this may
begin with a prenatal diagnosis.

The first process often requires more than just presenting information in a clear manner.
Some of the information potentially carries strong emotional implications. This is commonly
the case with information about karyotype and gonadal status, especially when these results
are discordant with the gender of assignment. To learn that the condition implies infertility
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may also pose challenges for coping. The second process, involving education of those
beyond the affected person and parents, requires careful balancing of the potential
advantages and disadvantages. It is still an open question whether sharing information about
the DSD with the wider social environment will have positive or negative consequences for
the child. Living a “normal” life with a secret could be harmful, just as living a life without
secrets but with an increased risk of stigmatization or rejection. The advice currently given
to parents remains largely based on clinicians’ personal opinions on what would be
preferable, considering their evaluation of the family, the child, and their wider social and
cultural context. Research on the effects of timing, type of information (and a potential
interaction of the two), the way of conveying information, and the influence of cultural,
family and child factors on how the information is managed is virtually nonexistent.
Nevertheless, clinicians can find guidance in the general pediatric literature concerning
physician-parent communication, especially as it relates to the sharing of “bad news.”[53]

Initial statements to parents should provide support and information. With regard to gender,
healthcare providers should counsel families on differences between “gender identity,”
“gender-role,” and “sexual orientation,” including general, evidence-based statements on the
psychosexual development of individuals born with the child’s particular condition. The
process (and not a single event) of educating the parents and the affected person requires a
flexible individualized approach. Medical education and counseling for children and their
families is a continuing process of gradually increasing complexity that takes into account
health literacy[54] and emotional readiness. Fostering open communication between the
parents and child is a high priority.[55][56][57] This iterative process should be planned
with the parents from the time of diagnosis.[58]

Childhood
Major psychosocial and social-environmental aspects of DSD and its management,
identified in earlier developmental stages, can re-emerge during childhood. Gender
assignment and possible early reassignment will have taken place previously; however,
parental questions and uncertainties may emerge if they observe their child engaging in
gender-atypical play (e.g., boys playing with baby dolls or girls rough-housing). If there is a
need to perform urogenital surgery beyond infancy, children require adequate preparation.
The specialties of pediatric psychology[59] and child life[60] are highly useful in this
context. Guidance from these members of the interdisciplinary team should be sought
regarding preparation of the child and parents for genital examinations during childhood. In
general, genital examinations should be kept to a minimum because of the risk that the child
will recall these experiences as traumatic or contributing to a negative body image.[61][62]
[63]

Gender Reassignment
The age that healthcare provider/parent-imposed gender reassignment can take place without
harming the child’s gender and general psychological development remains an open
question. Although it is clear from developmental psychology studies in normative
samples[28] that the person’s ability to cognitively identify one’s gender occurs around 30
months of age, it is not precisely known when affective aspects of gender identity develop
and until what age do they remain flexible. As already noted, the process of gender
development in children with DSD may follow a different pathway than in children without
a DSD. Accordingly, the often mentioned age limit of 18 months is still much debated.[3]

From previously described studies, it is evident that atypical gender-role behavior is not a
sign of gender identity problems. Yet, parents and healthcare providers may regard gender-
role behavior that is inconsistent with the gender of rearing as an indication of gender
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dysphoria, causing them to question whether the gender assignment decision at birth might
have been incorrect. An assessment by experienced mental health providers is indicated only
if there are persistent and strong indications that gender dysphoria is present. Gender
reassignment should not occur without such an assessment. The Standards of Care of the
World Professional Association of Transgender Health (WPATH), a professional
organization in the field of gender dysphoria, is potentially useful in guiding the assessment
and treatment process.[64][65]

In the case of experienced gender dysphoria, the clinical approach includes an assessment of
the gender dysphoria itself as well as an assessment of the general functioning of the child
and the family. As gender-atypical behavior may be more disturbing to the social
environment than to the child, the clinician needs to understand what factors (in the past or
at the time of referral) may have influenced the gender-variant behavior and preferences of
the child. Several standardized instruments, such as cognitive tests, parent and child
questionnaires, child interviews, play observations, and projective methods are available to
assess understanding of the child’s gender, behavior, and feelings.[66] Nearly all diagnostic
tools and procedures, as well as the psychological interventions used in the management of
gender identity disorder in physically typical children[67][68] are modifiable, with some
caveats,[69] to gender-dysphoric children with DSD.

Information Management
Children will require explanations for multiple aspects of the DSD and associated clinical
management. For instance, they may wonder why they need medication in childhood or
hormone replacement at the beginning of puberty; why they have scars in their genital area;
or why they have to visit the clinic and receive physical examinations more frequently than
peers. If the child has not been adequately and timely informed, atypical gender-role
behavior or sexual feelings (e.g., sexual attraction to same-gender peers) may create
anxieties. They may incorrectly make inferences about their “true” sex. In circumstances in
which clinical management of the DSD is associated with strong emotional responses,
cognitive processing by the child of factual information provided is often less than optimal.
The information is complex and not every child or parent is able to understand and recall
what had been presented. Also, children’s understanding of the DSD and its personal
meaning will change with each developmental stage. This suggests that the affected child
(and parents) will benefit from repeated review of the facts and their implications as the
child matures. By the time they reach adulthood the children should be fully informed about
their condition. Unfortunately, too often patients transition to adult care without a complete
understanding of their medical condition.

Developing a plan early in the course of treatment for staged, but ultimately complete
sharing of information with the child is a key aspect of optimal care.[58] The plan takes into
account the developmental stage of the child and opportunities which naturally present
themselves in preparation for clinic visits and the questions which children inevitably ask if
they perceive openness on the part of parents. Informing the child sometimes meets with
resistance from parents who mistakenly believe that concealment of details will protect the
children from knowledge they consider harmful. In some cultures, disclosure may be even
harder to address, as conceptualizations and values regarding gender and sexuality vary
greatly between cultures (e.g.,[23][70]). Yet, from other areas in medicine, it is known that
being informed about one’s medical condition is associated with psychological adjustment.
[54][64][70]

In comparison to children who remain uninformed, or misinformed about their condition,
children who are educated in a timely manner will have better opportunities to develop
adaptive coping skills, including development of a positive self-image and expectations for a
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fulfilling adult life despite somatic limitations (such as infertility). The requirement for older
children to fully understand relevant aspects of their condition and give proper informed
consent is especially important when they are required to provide assent for medical
interventions.

Adolescence
In adolescence, questions may emerge or re-emerge about gender identity, gender re-
assignment, and surgical intervention (e.g., some may need to know why they have to dilate
the vagina or have to make decisions about genital surgery). The sharing of more detailed
information with the child is an imperative during this stage which leads to transition to
adult care and the need for the DSD-affected person to take responsibility for their own
healthcare. Sexuality, sexual orientation and fertility are important and sensitive topics that
emerge during this phase.

Gender Reassignment
In transgender (i.e., physically typical at birth) adolescents and adults experiencing gender
dysphoria, the gender reassignment decision is taken in phases. In the first, diagnostic phase,
it has to be established that the person fulfills DSM or ICD criteria for the diagnoses “gender
identity disorder” or “transsexualism” and that the person is physically and psychologically
ready to undergo gender reassignment. The next phase usually consists of receiving
hormones of the desired gender and social transitioning. Undergoing surgery to change the
genitals and sometimes other somatic sex characteristics is typically the last phase of the
treatment. In some cases, however, the sequence may be changed, depending on the needs of
the individual (e.g., large breasts of a person who is going to live in the male role). In case of
gender dysphoric individuals with DSD, specific attention has to be paid to limitations of the
treatment. In cases of female-reared individuals who choose to live as males, the hormones
may not be completely virilizing and previous operations may limit surgical options. If the
person is confused about their gender or seeks gender reassignment for reasons other than a
gender identity that does not match their assigned gender, psychological interventions in lieu
of hormonal or surgical gender reassignment are indicated. In either case, persons with DSD
will benefit from the opportunity to engage in psychological counseling to address
commonly experienced apprehensiveness over the ability to form romantic and satisfying
sexual relationships.

A very useful part of the gender reassignment procedure is what was previously called the
“real-life experience” phase. In this phase, one lives full-time in the desired gender role to
tryout, on a daily basis, what it is like to live in the desired gender before one makes
irreversible change.[64] In this phase the person’s feelings about the social transition,
including coping with the responses of others, is a major focus of the discussions and
counseling. In gender dysphoric adolescents without DSD, one option is to suppress puberty
by using gonadotropin-releasing hormone analogues. This reversible treatment is meant to
provide the adolescent time to consider gender reassignment without experiencing
development of secondary sex characteristics (see[64] for a review). In contrast to these
adolescents, agonadal adolescents with DSD do not need suppression of puberty. If they are
gender dysphoric but not yet certain on whether want to pursue a gender reassignment, they
may profit from a delay in the start of hormone replacement therapy.

Feminizing/masculinizing hormone therapy (estrogens/anti-androgens/progestins for male-
to-females, androgens for female-to-males) is considered only partially reversible, as some
of the changes persist even if hormone therapy is discontinued. Some changes (breast
growth in natal males, low pitched voice and facial hair growth in natal females) require
surgery or other treatment to “reverse.” Feminizing/masculinizing hormone therapy
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typically does not begin until a gender-dysphoric adolescent without DSD is 16 years or
older.[64] Because of the differences between DSD and non-DSD conditions, and the wide
variation in DSD conditions, general age requirements for initiating these hormones do not
exist for adolescents with DSD who seek to change gender.

Gender reassignment surgery is rarely performed prior to adulthood in non-DSD children
and adolescents. There is international clinical consensus that the risks of early surgical
intervention outweigh the potential benefits in most cases. Surgical feminization/
masculinization procedures are explained in detail in a document, “Care of the Patient
Undergoing Sex Reassignment Surgery.”[64] Again, considering the differences between
the conditions, this age restriction is not necessarily directly applicable to adolescents with
DSD.

Sexuality
When entering puberty, some adolescents with DSD may develop anxieties. Repeated
genital exams and medical photography, treatment by clinicians experienced as
disrespectful, or an atypical genital appearance are particularly anxiety provoking. After
entering puberty, some feel increasingly uncertain about their masculinity/femininity, sexual
adequacy, or sexual orientation. They often postpone initiating intimate relationships
because of such insecurities and fear of rejection. Sexual problems indeed occur more often
in DSD than non-DSD groups.[64][71][72] For instance, the sexual lives of women with
CAH differ from control groups in terms of timing of psychosexual milestones (delayed),
sexual experiences (less), sexual activity and imagery (less), sexual motivation (less),
partnership and marriage (less), and sexual self-image (less favorable)[73][74][75] and the
sexual orientation of women with CAH is more often homosexual as compared with the
general population.[75][76] Various sexual problems and an elevated percentage of non-
heterosexuality were reported in women with enzyme deficiencies,[72] but systematic
studies in larger groups are lacking. In one study, sexual problems, primarily low sexual
desire and inability to become sexually aroused and experience orgasm, were reported by
women with CAIS, whereas most women with PAIS feared to have sexual contact and had
experienced dyspareunia or fear of becoming hurt through sexual contact. In the latter group,
an elevation of non-heterosexuality was also found.[72]

Comprehensive sex education together with timely preparation for romantic and sexual
relationships can contribute to a positive HRQoL. Adolescents should have the opportunity
to discuss their concerns repeatedly, and in private, with a mental health clinician.

Summary
It has hopefully become apparent to the reader of this review that direct effect conceptual
models ([Fig. 1.I]) designed to account for the course of psychological development of
persons born with DSD are certain to oversimplify the process and mislead both researchers
and healthcare providers. Instead, more complex models—developmental pathways—
reflecting the sorts of influences and choices described in the sections above will hopefully
generate novel ideas and strategies to enhance HRQoL outcomes in DSD. As noted by
Pickles and Hill[2]:

The developmental pathway is a remarkably productive metaphor. … At its simplest, the
idea of a pathway suggests a route that is traveled over time, in which there are constraints
over the directions the traveler can take, and there is an ordered sequence of events or
experiences… if we envisage a traveler (walker) taking one of a number of possible
pathways over a changing terrain, for example, encompassing relatively easy walking before
climbing up steep mountain paths… If developmental pathways resemble such physical
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paths, we can make predictions, such as that there will be phases of the journey where the
path taken by an individual is highly predictable but punctuated by points at which choices
are made among different paths…. The pathway metaphor also provokes ideas regarding
mechanisms in development. For example, there are multiple ways in which decisions
regarding which path to take can be made. They can be based on an overview of the ultimate
aim or destination of the journey…or they may be determined by immediate factors, such as
whether the visible path looks easy or difficult. A path may be chosen because it is
desirable, or because it is the only one remaining after others have been rejected, for
example, because they seem too risky. Decisions at any one point are also influenced by the
cumulative effects of the journey on the traveler. The weary walker is likely to choose the
easier path! Furthermore, the choice of path may be the result of the joint effects of such
different mechanisms and may vary as the path is traversed. (pp. 212-13).

The “pathway” metaphor can be as productive for studying the psychological development
of persons with DSD as it has been in the much broader field of child development and
developmental psychopathology. It is easy to imagine how decisions made by parents for or
against early surgery, for example, might alter the path the person with a DSD takes on their
personal journey. By studying a large number of people with DSD for whom different
decisions were made, or who themselves made varying choices when older, it may be
possible to create a “taxonomy of travelers.”[2]

Finally, an additional thought about the role of the mental health provider member of the
healthcare team: in addition to their contribution as educator and counselor regarding the
psychological aspects of DSD, the mental health provider is potentially in a unique position
among all the members of the team to facilitate the group process within the team and
between the team and the family. The extensive business literature on team performance and
organizational development has been extended to healthcare and the function of
interdisciplinary teams.[77][78][79][80] Among all the healthcare specialists on the DSD,
the mental health provider is most likely the one who has been exposed to the concepts and
received training in managing these processes.
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Figure 1.
Conceptual models for direct, mediated and moderated developmental effects.
I. Simple or direct effect model: single predictor (A) directly related to a single outcome (C)
II. When the relationship between predictor (A) and outcome (C) is thought to be either
buffered or intensified by another factor (C), then a suitable model is one that tests for
moderation. III. A mediation model posits that the predictor (A) influences another variable
(B) which, in turn, is more directly responsible for the outcome (C).
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