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Abstract

Defined as congenital conditions in which development of chromosomal, gonadal, or anatomic 

sex is atypical, differences or disorders of sex development (DSDs) comprise many discrete 

diagnoses ranging from those associated with few phenotypic differences between affected and 

unaffected individuals to those where questions arise regarding gender of rearing, gonadal tumor 

risk, genital surgery, and fertility. Controversies exist in numerous areas including how DSDs are 

conceptualized, how to refer to the set of conditions and those affected by them, and aspects of 

clinical management that extend from social media to legislative bodies, courts of law, medicine, 

clinical practice, and scholarly research in psychology and sociology. In addition to these aspects, 

this review covers biological and social influences on psychosocial development and adjustment, 

the psychosocial and psychosexual adaptation of people born with DSDs, and roles for clinical 

psychologists in the clinical management of DSDs.
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WHY A REVIEW OF DSDs?

Medical conditions—or categories of them, as in the case of differences or disorders of 

sex development (DSDs)1—are rarely the focus of topic reviews in the Annual Review of 
Clinical Psychology. Yet print, broadcast, and social media have raised public awareness of 

people identifying as intersex. What is the relationship between intersex and the medical 

conditions falling under the umbrella term DSD? What are the biological origins of DSDs? 

And how are DSDs specifically relevant to clinical psychology?

dsandber@med.umich.edu . 

The Annual Review of Clinical Psychology is online at clinpsy.annualreviews.org
1The acronym DSD is used in this review to refer exclusively to a category of medical conditions that share common features; in this 
context, DSD carries no implications for the identity of the person, some of whom prefer the term intersex. In general, we adopt the 
principle of person-first language, which refers to the person first and the potentially associated disability second.
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Nonspecialist health care providers and the public are more likely to see and hear the 

terms intersex or LGBTI than DSD. Similarly, it is likely that people have heard of women 

Olympians with an XY karyotype who have been disqualified from competition because of 

“naturally elevated” testosterone (Hirschberg 2019). Additional attention to DSDs/intersex 

comes from a growing number of US states introducing legislation to ban all genital or 

gonadal surgery in infants or young children born with intersex traits unless medically 

urgent (Gardner & Sandberg 2018). There are also reports by international governmental 

and nongovernmental organizations challenging medical standards of care for people born 

with medical conditions that fall under the DSD umbrella; some of these standards have 

been equated to a form of torture (Hum. Rights Watch 2017, Méndez & UN Hum. 

Rights Counc. 2013). Finally, disputes regarding medical care received by individuals born 

with atypical sex anatomies have played out in courts of law (Ghorayshi 2017). Western 

societies demonstrate increasing acceptance of men and women who cross conventional 

gender and sexual expression boundaries. Yet, when it comes to biological sex, societies 

lack frameworks—legal or otherwise—to accommodate anatomies that challenge the male-

female binary (Ainsworth 2015).

A broad consensus exists among medical societies, patients, and patient advocates that 

clinical psychologists (and allied behavioral health specialists) should serve as fully 

integrated members of comprehensive interprofessional teams delivering care to this 

population (Cools et al. 2018, Lee et al. 2016). The dearth of educational content that can 

guide otherwise-qualified clinical psychologists in the assessment and care of people with 

DSDs and their families is justification enough for this topic review. Our goal is to provide 

readers a primer to the biology and psychosocial aspects of these conditions; we hope this 

review will spur interest among clinical psychologists to engage in informed discussion 

about DSDs and become involved in the clinical care of those affected by variations of 

somatic sex development.

WHAT ARE DSDs?

The term disorders of sex development was introduced at a 2005 consensus conference 

attended by an interprofessional group of international experts and patient advocates. 

The conference summary (hereafter referred to as the Consensus Statement) incorporated 

all variations in sex development under the umbrella of DSDs, defined as “congenital 

conditions in which development of chromosomal, gonadal, or anatomic sex is atypical” 

(Lee et al. 2006, e488).

Variations in genetic or hormonal determinants of somatic sex development can result in a 

newborn with characteristics that do not fit neatly into either the male or female category. It 

is frequently, but mistakenly, assumed that the term DSD necessarily implies ambiguity in 

external genital appearance. This is not a definitional requirement. DSDs can present with 

a wide range of genital phenotypes depending on the specific condition and its expression 

(Chan et al. 2020). Most children born with DSDs are identified soon after birth because 

of visible genital differences, health concerns [e.g., a positive newborn screening test for 

congenital adrenal hyperplasia (CAH)], or discordance between prenatal genetic testing, 

diagnostic ultrasound, and the newborn’s apparent sex. However, some DSDs may not be 
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detected until later when an inguinal hernia is identified, a girl fails to ever menstruate 

(i.e., primary amenorrhea), or an adult experiences infertility. A commonly cited estimate of 

DSD incidence is 1:4,500 live births, but estimates as high as 1% are used when conditions 

considered borderline for inclusion are counted (Arboleda et al. 2014).

Typical and Atypical Sex Development

Somatic sex development is divided into three major components: chromosomal sex (the 

complement of X and Y chromosomes), gonadal sex (testes and/or ovaries), and anatomic 

sex (male and/or female internal and external genitalia). Sex development involves two 

sequential processes, each controlled by different mechanisms (Chan et al. 2020). Five 

weeks after conception, human embryos are identical and have the potential to form either 

male or female anatomy (i.e., we all start out the same).

Sex determination begins at 6 weeks: Sex chromosomes (XX or XY) guide bipotential 

gonads to develop into testes or ovaries. The SRY (sex-determining region Y) gene on the 

Y chromosome triggers a cascade of genetic signaling events resulting in development of 

the testes. Development of ovaries was once believed to be the default process [i.e., an 

ovary develops in the absence of a Y chromosome (and SRY)]; current understanding shows 

ovarian development is also an active process requiring activation of genes that promote 

ovarian, and interfere with testicular, development (Figure 1). A major consequence of 

deviation in typical sex determination includes development of atypical sex anatomy. A 

heightened likelihood of gonadal cancer (Hersmus et al. 2017), insufficient production of 

sex hormones for a spontaneous puberty or maintenance of secondary sex characteristics 

(Ahmed et al. 2021), and infertility (Finlayson et al. 2017) can be accompanying features.

The second stage of sex development—sex differentiation—involves growth of the internal 

genital ducts and external genitalia. Testicular production of the peptide anti-Müllerian 

hormone (AMH) suppresses Müllerian structure development, the primordia of fallopian 

tubes, the uterus, and the upper two-thirds of the vagina. In the absence of AMH—as in the 

case when an ovary develops from the bipotential gonad—female-typical internal structures 

will differentiate under the control of multiple genes. Testes also produce testosterone, 

which is responsible for differentiating the Wolffian structures into the epididymides, vasa 

deferentia, and seminal vesicles (Figure 2).

In contrast to the dual ducts of the internal genitalia—the Wolffian and Müllerian ducts—

the external genitalia differentiate from a single anlage. Typically, testicular testosterone 

is converted into dihydrotestosterone, which is responsible for developing the typical 

appearance of the penis and scrotum. In the absence of testosterone (or the presence of 

a defect in the action of androgens at the end organ), the genital tubercle develops into 

the clitoris, urethral folds form the labia minora, and labioscrotal swellings form the labia 

majora (Figure 3).

Sex development culminates with puberty—the emergence of secondary sexual 

characteristics, a growth spurt, and fertility. At the time of puberty in females, 

estrogen synthesis by the ovaries stimulates breast and uterine development; over time, 

hypothalamic–pituitary–gonadal axis activity results in regular menstrual cycles. In males, 
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testicular growth is often the first sign of puberty, typically beginning approximately 6 

months after the average age at which breast development begins in girls. Fertility potential 

for males precedes the growth spurt, development of a mature body habitus, and adult 

concentrations of testosterone (Styne 2020). DSDs can result in a delayed, incomplete, or 

entirely absent puberty. Particular DSDs can cause a contrasexual puberty (i.e., physical 

feminization of children reared as boys through the production of excessive estrogens or 

virilization of females resulting from the production of excess androgen levels in girls).

Classification of DSDs

DSDs are classified according to karyotype, and when the genetic basis of the disorder is 

known, clinically descriptive terms combined with the molecular basis of the disorder are 

added—for instance, “46,XY complete gonadal dysgenesis with SF1 variant” or “46,XX 

testicular DSD, SRY+.” The Consensus Statement (Lee et al. 2006) classifies DSDs as 

follows:

• 46,XY DSD: including disorders of testis development (e.g., partial or complete 

gonadal dysgenesis, or the presence of both ovarian and testicular tissue, i.e., 

ovotesticular DSD) and defects in androgen synthesis (e.g., 5α-reductase 2 

deficiency) and action (e.g., partial or complete androgen insensitivity syndrome)

• 46,XX DSD: including disorders of ovary development (e.g., gonadal 

dysgenesis) or androgen excess (e.g., CAH)

• Sex chromosome DSD: represented by variations in the standard sex 

chromosome complement [e.g., Klinefelter syndrome and variants (47,XXY), 

Turner syndrome and variants (45,X), sex chromosome mosaicism and variants 

(45,X/46,XY), chimerism (46,XX/46,XY)]

For additional examples, we refer readers to Chan et al. (2020).

Reactions to DSD Classification and Terminology

Prior to the 2005 consensus conference, the term intersex was commonly used to refer 

to variations in somatic sex development. Intersex conditions were categorized based 

on gonadal histology: male pseudohermaphroditism (characterized by atypical external 

genitalia in the presence of testes), female pseudohermaphroditism (atypical external 

genitalia in the presence of ovaries), and true hermaphroditism (having both testicular and 

ovarian tissue regardless of external characteristics). Recognizing major genetic discoveries, 

and acknowledging that the older terminology was vague, confusing, and experienced 

as stigmatizing, consensus conference participants recommended change toward the term 

disorders of sex development. Surveys, scientific meeting proceedings, and clinical literature 

following publication of the Consensus Statement (Lee et al. 2006) suggested broad 

acceptance of the new terminology and associated classification scheme by medical and 

research communities (Davies et al. 2011, Pasterski et al. 2010) and intersex advocacy 

leadership (Dreger et al. 2005). However, some people born with DSDs and their 

advocates rejected DSD terminology, proposing alternatives—including differences of sex 

development, divergence of sex development, and, again, intersex—because of concerns that 

the word disorder fosters stigma and contributes to some health care providers’ insistence on 
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surgical “normalization” procedures (Davis 2013). Clinicians, meanwhile, may gravitate to 

the word disorder over difference (and alternatives) over concerns that speaking of somatic 

sex atypicality as if it always involves benign variation may lead parents, patients, and 

health care providers to ignore serious health risks that accompany specific DSDs if left 

unattended, such as absent or arrested puberty (Chan et al. 2020).

Issues of identity further complicate terminology choices. Some people with DSDs adopt 

intersex as an identity rather than as a term for a medical condition. Others prefer not 

to be defined by their biology or want to distance themselves (or their children) from 

words that may imply atypical gender or sexuality. Although those born with DSDs may 

identify with lesbian, gay, bisexual, and transgender (LGBT) or other gender-nonconforming 

communities, many view themselves as cisgender (i.e., accepting the boy/man or girl/woman 

category in which they were reared). While making it convenient to identify societal 

subgroups that face what may be perceived as comparable forms of discrimination, the 

increasingly common addition of the letter I (for “intersex”) to LGBT fosters perceptions 

that these groups are homogeneous and that people subsumed by the acronym have parallel 

(or even identical) health care needs and concerns. Such unqualified groupings do not reflect 

clinical reality (Hollenbach et al. 2014, Mazur et al. 2016).

Distinctions Between DSDs and Transsexualism/Transgenderism

Important distinctions between transsexualism/transgenderism and DSDs can become 

blurred in both popular and scientific literature (see Table 1). People who identify as 

transsexual or transgender are characteristically born with typical male or female sex 

chromosomes, gonads, and anatomy but experience a mismatch between their somatic sex 

and their experienced gender identity. In contrast, a DSD is a consequence of atypical 

development of sex chromosomes, gonads, or sex anatomy. Although individuals born with 

DSDs may share experiences with transgender individuals (e.g., gender dysphoria incidence 

is higher in individuals with DSDs than in the general population), DSDs expose affected 

persons to saliently different life events. In other words, these are distinct populations; one 

should not simply apply lessons learned from research and clinical experience with the 

transgender population to the DSD population (or vice versa).

From the moment of detection, DSDs trigger a series of events not experienced by 

individuals without DSDs and consign them and their caregivers to monitoring by health 

care providers. Immediate concerns focus on determining if the child’s DSD is attributable 

to classic CAH, a potentially life-threatening condition that requires medication in the 

newborn period and throughout life (Speiser et al. 2018). If CAH is ruled out and the 

child’s sex remains unclear, attention turns toward diagnosis to inform the gender-of-rearing 

decision. Gender reassignment may involve reannouncing the child’s gender to family and 

friends. Surgical reconstruction considerations may also arise early in life (Mouriquand et 

al. 2016). In specific 46,XY DSD, children reared as girls will likely develop contrasexual 

secondary sex characteristics at the time of puberty unless endogenous hormone secretion 

is eliminated by removal of the testes or by administering pubertal hormone blockers (Lee 

et al. 2016, Mouriquand et al. 2016). An additional concern not shared with transgender 

populations is elevated gonadal cancer risk (Hersmus et al. 2017). The context within which 
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children with DSDs grow and develop is much different from that of children born without 

such a condition. Accordingly, failure to differentiate between individuals with and without a 

clearly identifiable DSD may hamper research and optimal clinical care.

BIOLOGICAL INFLUENCES: HORMONES, GENES, AND PUBERTAL TIMING

Natural Experiments

The study of biological influences on human development makes use of “natural 

experiments,” wherein exposure to atypical hormone levels occurs for reasons other 

than experimental manipulations (e.g., O’Reilly et al. 2010, Sandberg et al. 2003). 

Because the pathogenesis of a DSD involves departure from typical sex determination or 

differentiation pathways, those with DSDs have been studied as natural experiments to 

better understand downstream effects on psychological development and adjustment—in 

particular, gendered behavior (Berenbaum & Meyer-Bahlburg 2015). Gender role refers to 

behaviors and attitudes that differ in frequency or level between males and females in a 

specific culture and period of time. Influenced by genetics, fetal and neonatal testosterone 

exposure, socialization by parents, peers, teachers, and others, and self-socialization based 

on cognitive developmental processes associated with gender, the gendering process begins 

at the moment of conception and continues through the life span (Hines 2020). The most 

extensively studied DSD is 46,XX classic CAH, a genetic condition that results in exposure 

to high levels of androgens beginning early in gestation (Claahsen-van der Grinten et al. 

2021).

Influence of Sex Hormones

Sex hormones (e.g., androgens and estrogens) influence behavior via two routes: 

organizational and activational effects (Arnold & McCarthy 2016). Organizational effects 

occurring early in development cause permanent changes to brain structure and physiology 

that produce long-lasting changes to behavior. Activational effects produce temporary 

changes to the brain, affecting behavior only when sex hormones are present (Berenbaum & 

Meyer-Bahlburg 2015).

A substantial experimental research literature in nonhuman animals demonstrates that sex 

hormones present during early development produce long-lasting effects on behaviors that 

exhibit sex differences—for instance, learning and memory, aggression, play, and sexual 

behavior (Berenbaum & Beltz 2011). Early programming influences of sex hormones occur 

during species-specific sensitive periods of prenatal or neonatal life; sex hormones do not 

have the same effect if exposure occurs before or after this period. There is strong evidence 

human behavior is also influenced by hormones present during prenatal development, 

particularly androgens. Sex hormones continue to organize the brain well beyond the 

prenatal and early neonatal periods, with later periods of brain organization building upon 

and refining neural circuits established during earlier development (Berenbaum & Beltz 

2011). Pubertal hormones may have immediate and temporary effects on the brain and 

behavior and/or reorganize a brain system (as they do during prenatal development), in 

which case hormones would be required to initiate or modulate the behavior but not to 

maintain it (Berenbaum et al. 2015). Behaviors likely to be organized by sex hormones 

Sandberg and Gardner Page 6

Annu Rev Clin Psychol. Author manuscript; available in PMC 2023 May 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



during prenatal and pubertal development include psychological changes in adolescence 

(e.g., increased risk-taking in early adolescence, sex differences in internalizing symptoms 

with greater anxiety and self-esteem problems in girls than in boys), sex-typed activity 

interests (e.g., occupational choice), gender identity, sexual orientation, cognitive abilities, 

and behavior problems (for reviews, see Berenbaum & Meyer-Bahlburg 2015, Berenbaum 

et al. 2015). Depending on the particular DSD, there may be variations in these expected 

effects; for instance, rates of gender change appear to be higher in individuals with 46,XY 

DSD reared as girls who go on to experience a contrasexual puberty (e.g., 5α-reductase type 

2 deficiency and HSD17B3 deficiency) (Cohen-Kettenis 2005), whereas in 46,XY complete 

androgen insensitivity syndrome, increases in testosterone associated with puberty do not 

result in typical androgen-related behavior changes as the body is insensitive to the effects of 

androgens (Mazur 2005).

Beyond Hormonal Organization and Activation: Direct Genetic Influences and Sex 
Chromosome Effects

In rodent studies, sex differences have been identified in the brain prior to gonadal 

differentiation—that is, before the developing fetus can be identified as male or female 

other than by the sex chromosomes (Dewing et al. 2003). This finding suggests evidence for 

a direct effect of genetics on the brain and, potentially, on behavior.

Mice are the preferred species for experimental studies in which the genetic and hormonal 

influences on behaviors that exhibit sex-related variability are separated. These studies have 

shown direct influences of sex chromosomes on a wide range of behaviors, including 

aggression, parenting behavior, juvenile social interaction, learning and cognition, and 

partner preference (Cox et al. 2014). Investigations such as these were spurred by 

development of a line of mice in which genetic and gonadal sex were separated by moving 

the Sry gene (which codes for testis development) to an autosome and deleting it from the 

Y chromosome. This led to XY mice with ovaries and XX mice with testes, which allows 

investigators to independently evaluate gonadal and sex chromosome effects by comparing, 

for example, XX females with testes to XX females with ovaries (McCarthy 2017).

Pubertal Timing

Puberty is a complex series of processes involving growth and development resulting in 

reproductive maturity and adult anatomy and physiology. The timing, tempo, and order 

of development may vary across individuals, and significant deviations from one’s peer 

group serve as a risk factor for maladaptation (Berenbaum et al. 2015). In a DSD, typical 

progression of all or some aspects of pubertal development may be early, delayed, or 

absent; differences between one’s development and that of one’s peers can be particularly 

stressful and result in inadequately resolved interpersonal dilemmas—for instance, lies 

about repeated doctor visits, menstruation, and medications—which appropriate support and 

counseling can help address (Howe 2021).
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SOCIAL INFLUENCES ON PSYCHOSOCIAL DEVELOPMENT AND 

ADJUSTMENT

Parenting a Child with a DSD

Parents are tasked with promoting children’s physical, emotional, social, and intellectual 

development. The “normal rules” of parenting apply in DSDs (e.g., parenting styles/

capacities and their relationships to long-term outcomes in children). Added to this, when 

parents learn their child has a DSD, they can feel upset and overwhelmed (Delozier et al. 

2019). Despite this experience, parents are integral members of their children’s health care 

team.

Parenting styles, practices, and capacities.—Characterized in terms of parental 

responsiveness and demandingness, parenting styles reflect the emotional climate in which 

children are raised (Baumrind 2005). There is no reason to believe that overarching 

styles are fundamentally different for parents of children with DSDs; however, parents of 

chronically ill children are at increased risk for maladaptive parenting practices that are, in 

turn, associated with children’s poor behavioral and social outcomes (Wolfe-Christensen 

et al. 2014). A growing area of research examines relationships between child DSD 

characteristics, parental adaptation, and clinical management decisions (e.g., Kirk et al. 

2011, Suorsa et al. 2015). The psychosocial challenges DSD patients share with children 

affected by other congenital body anomalies or chronic diseases (Kirk et al. 2011, Meyer-

Bahlburg 2008) warrant a review of parenting in chronic illness, supplemented by issues and 

challenges specific to DSDs.

Parenting in the context of pediatric chronic illness.—Research generally shows 

few differences on measures of general adaptation or psychopathology between groups 

within the chronic illness population (Wisniewski & Sandberg 2015), suggesting that 

challenges associated with chronic illness generally outweigh those associated with specific 

conditions or management approaches. Added parental responsibilities of providing care 

for children with chronic illnesses affect family functioning (including finances and family 

relationships), contribute to parental anxiety, stress, and depression, and affect parental 

quality of life (Wisniewski 2017). Parents are at risk for perceiving their children as more 

vulnerable and overprotecting them (Cousino & Hazen 2013, Fedele et al. 2010). Compared 

with fathers, mothers report greater impact of their child’s illness on their own adjustment, 

presumably since mothers typically shoulder more burden of care (Rolston et al. 2015, 

Wisniewski 2017). Together, these issues affect parenting capacities—parents’ behaviors 

toward, and beliefs about, their child—which are predictive of children’s poorer emotional, 

behavioral, and social adjustment (Colletti et al. 2008, Holmbeck et al. 2002).

Adaptation to stress is expressed as resiliency—a process wherein positive adaptation is 

achieved despite significant adversity. As applied to trajectories of parental adjustment 

in pediatric chronic illness, research demonstrates a consistent tendency toward initial 

moderate levels of distress that diminish over several months to a year following disease 

identification or diagnosis (Dolgin et al. 2007, Perez et al. 2021).
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DSD-specific challenges.—Challenges germane (though not exclusive) to DSDs include 

accessing balanced and authoritative information, stress associated with the birth of a 

child for whom gender of rearing is not obvious, anticipated stigma, and evaluating what 

constitute the best interests of the child in the process of clinical decision making.

Information that is lacking, conflicted, and anxiety-provoking.: Parents are often 

unaware DSDs exist until they receive their child’s diagnosis (Crissman et al. 2011). 

Unfamiliarity with DSDs, lack of clear information, and cognitive confusion contribute 

to stress and feelings of isolation (Pasterski et al. 2014). Conflicting clinical management 

strategies contribute to and complicate information-collecting and promote parental distress 

(Magritte 2012). The interplay of information and anxiety also poses a challenge: Having 

information can cause anxiety and confusion; seeking information can counter anxiety 

(Chan et al. 2019).

Stress.: Birth of a child with a DSD and uncertainties about the child’s gender and 

psychosexual development are believed to be extraordinarily stressful (Chase 2003, 

Crissman et al. 2011), with conditions exerting sizeable strain on families (e.g., Fedele 

et al. 2010). Cultural understandings about biological sex can contribute to parental distress, 

confusion, uncertainty, and trauma as the birth of a child with sexual ambiguity may violate 

deeply held world views and elicit feelings of shame and guilt (Chase 2003). Posttraumatic 

stress symptoms rise to levels consistent with post-traumatic stress disorder in 18–31% 

of parents (Pasterski et al. 2014, Wolfe-Christensen et al. 2017). Parents also report that 

inadequate information or information overload, medical jargon and dismissive comments 

from providers, strong negative emotions (e.g., fear, guilt, uncertainty, shock, disbelief), 

and feeling overwhelmed (Boyse et al. 2014, Sanders et al. 2008) all result in difficulty 

processing their child’s diagnosis. Specific to the newborn period, concerns include chaotic 

delivery room environments, medication side effects, and sleep deprivation contributing 

to difficulty processing information (Chan et al. 2019); complications associated with 

pregnancy, delivery, and prematurity; and maternal emotional vulnerability (Duguid et al. 

2007).

Stigma.: Having a child born with atypical genitalia is often perceived as problematic and 

brings about changes in parental roles, responsibilities, goals, and social status (Sanders 

et al. 2008). Parents worry sharing information about their child’s condition will lead 

to rumors, gossip, and teasing, resulting in isolation and withdrawal from usual support 

systems (Crissman et al. 2011, Duguid et al. 2007, Wisniewski 2017). Decisions in favor of 

early genital surgery can stem from perceived or anticipated stigma, as parents feel pressure 

to resolve this psychosocial problem through surgical intervention. Downstream effects of 

secrecy include shame experienced by the child and/or withholding of information about 

the condition from the child (Crissman et al. 2011, Sanders et al. 2012). A child’s right to 

privacy must be balanced against risks associated with secrecy. Failure to achieve balance 

contributes to parental guilt and family isolation.

Ethics.: A major issue in the clinical management of DSDs involves elective genital or 

gonadal surgery. In 2018, the American Academy of Pediatrics reaffirmed its endorsement 

Sandberg and Gardner Page 9

Annu Rev Clin Psychol. Author manuscript; available in PMC 2023 May 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of “patient- and family-centered care”—core principles include shared decision making 

(SDM) involving the family and child (AAP Comm. Hosp. Care & Inst. Patient Fam.-Cent. 

Care 2012). Legal and ethical questions about such policies’ applicability to genital surgery 

are raised by others on the basis of children’s bodily autonomy and “right to an open future” 

(Feinberg 1980, p. 124; Greenberg 2017; Hum. Rights Watch 2017). Less often considered 

are risks or outcomes associated with performing surgery later in life. One argument posits 

that deferring decisions until the age of consent closes an important window of opportunity 

for the child. For a thorough review, we refer readers to Wiesemann et al. (2010).

Legislative and Legal Factors

Legislative changes and seminal legal cases have the potential to affect clinical 

management strategies and one’s day-to-day lived experience (ISNA 2008). In the United 

States, legislative change efforts have been perhaps most visible within the California 

Senate. Following the 2018 Senate Concurrent Resolution 110, advocates—including 

InterACT, a nonprofit with a mission statement “[to use] innovative legal and other 

strategies, to advocate for the human rights of children born with intersex traits” 

(https://interactadvocates.org/about-us/mission-history/)—supported legislation (SB-225: the 

Intersex Bodily Autonomy, Dignity and Choice Act) to prohibit “sex organ modification 

procedures on an individual born with variations in their physical sex characteristics who is 

under 12 years of age unless the procedure is a surgery required to address an immediate risk 

of physical harm” (Calif. Legis. 2021). After three consecutive years of work to pass this 

bill, it was withdrawn in early 2022; subsequently, an unrelated bill assumed the numeric 

identifier SB-225. Advocacy organization sponsors expressed disappointment and reaffirmed 

their intent to continue with efforts in this area (Wiener 2022). Prior to these legislative 

efforts, activists who equated genital surgery to torture worked with the United Nations 

(UN) High Commissioner for Human Rights and the UN Special Rapporteur on Torture and 

Other Cruel, Inhuman or Degrading Treatment or Punishment to “repeal any law allowing 

intrusive and irreversible treatments, including forced genital-normalizing surgery” (Méndez 

& UN Hum. Rights Counc. 2013, p. 23).

These efforts are not widely supported by patient and family support organizations or 

by health care professionals. The CARES (Congenital Adrenal Hyperplasia Research 

Education and Support) Foundation, a nonprofit that “leads in the effort to improve the 

lives of the Congenital Adrenal Hyperplasia community and seeks to advance quality 

health care through advocacy, education, research and support” (https://caresfoundation.org/

our-mission/), sharply opposes blanket legislative bans. Instead, “CARES recognizes that 

any surgical decision, including timing, for some girls born with CAH is a deeply personal 

one to be made by the family in consultation with a multi-disciplinary team of CAH experts 

and evidence-based data” (https://caresfoundation.org/treatment-surgery/). When asked to 

“affirm that medically unnecessary surgeries in individuals born with differences of sex 

development are unethical and should be avoided until the patient can actively participate 

in decision-making” and to “oppose the assignment of gender binary sex to infants with 

differences in sex development through surgical intervention outside of the necessity of 

physical functioning for an infant and [recognize that] children should have meaningful 

input into any gender assignment surgery,” in 2019, the Council on Ethical and Judicial 
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Affairs of the American Medical Association (AMA) declined to do either (AMA 2019, p. 

1). The resulting white paper affirmed that health care decisions for children are made in the 

context of a three-way relationship among patient, parents (or guardians), and physician and 

that, as the persons best positioned to understand their child’s unique needs and interests, 

parents/guardians are ethically and legally expected to make health care decisions in their 

children’s best interests. The Pediatric Endocrine Society (PES) issued a 2020 position 

statement on genital surgery in individuals with DSDs that states that “there can be no single 

approach to individuals with DSD conditions. The PES opposes government bans on genital 

surgery for DSD because legislation cannot integrate the myriad of factors that determine the 

choices for any specific individual” (PES 2020, p. 2).

Efforts at curbing early surgery have also been made through the courts. There was a 

well-publicized legal case involving a young child with ovotesticular DSD in which the 

plaintiffs claimed there had been inadequate informed consent for the surgery. The adoptive 

parents of the child were represented in court by the Southern Poverty Law Center and 

received legal counsel from the intersex advocacy organization InterACT (Ghorayshi 2017, 

SPLC 2013). The case, ultimately, settled out of court.

In addition to legal challenges to genital surgery during childhood, decisions about legal sex 

exert large downstream effects. Advances in the genetics of sex development show there 

is no one biological parameter that clearly defines sex. Nevertheless, traditional options on 

legal documents are either “M” (male) or “F” (female) (ISNA 2008). Some countries have 

started to include a third category (Lee et al. 2014)—for instance, “X” for “Indeterminate/

Intersex/Unspecified” in Australia (Aust. Gov. 2013) and “gender diverse” in New Zealand 

(NZ Gov. 2021). Not all countries or systems recognize a third sex; consequently, one may 

be required to declare themselves as either M or F elsewhere.

Society: The Person, Peers, and Providers

Personal experiences across the life span, including interactions with family, peers, and 

providers, serve as powerful social influences on adjustment. These include limited 

information (or exposure to misinformation) about the condition and its implications, 

inaccessibility of specialized services, religious and cultural factors, stigma and shame, and 

care experienced as nosocomial abuse and trauma.

Information and resources.—Information deficits extend from birth through childhood 

(Crissman et al. 2011, Magritte 2012) and into adulthood (Karkazis 2008, MacKenzie et al. 

2009). These can include a lack of education and inaccessible medical care—particularly 

when financial concerns, such as the high cost of medication or travel from afar to reach 

specialty care providers, constitute primary burdens (Lee et al. 2014). Limited understanding 

of DSD conditions in the general population contributes to distress in affected adults and 

can be associated with a feeling of being different, further contributing to secrecy and 

shame (Alderson et al. 2004, MacKenzie et al. 2009). Participation in resource, support, 

or advocacy groups can be empowering as well as painful and emotionally taxing as an 

individual learns more about their condition; referral to and engagement with groups are 

generally low (Alderson et al. 2004, Baratz et al. 2014).
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Religion and culture.—Religion and culture have been shown to influence clinical 

management decisions and quality of life for those affected by DSDs. The marriage 

imperative varies greatly by culture and religion (Warne & Raza 2008). Plausible deniability 

of suspected or known infertility and/or heritable conditions may affect decisions regarding 

the extent to which full assessment and diagnosis of a suspected DSD are made. Further, 

some cultures in the Middle and Far East and elsewhere favor male over female offspring, 

and these views have been reported to influence gender assignment in DSDs (Lee et al. 

2014).

Stigma, secrecy, and shame or feeling different.—Stigma, isolation, and shame are 

not limited to parents (Alderson et al. 2004). Because anatomic differences in DSDs are 

not directly observable by others, parents may believe that secrecy can avert stigma, and, in 

the past, caregivers may have received backing from health care providers in withholding 

information about the child’s DSD—not only from those outside the immediate family 

but also from the child—by concealing some particularly sensitive details (e.g., karyotype, 

gonadal status, fertility potential) (Brinkmann et al. 2007, Lossie & Green 2015). Thus, a 

foundation for these experiences, set in early childhood, may continue throughout adult life.

Nosocomial trauma.—Medical management standards in DSDs include promoting 

positive psychological adaptation, achieving full sexual function through surgical 

habilitation, and preserving gonadal function and fertility if possible. Health care services 

for those with DSDs and their families are designed to prevent or minimize maladaptive 

responses to the diagnosis and effects of the condition (Alderson et al. 2004). These goals, 

however, have not always been fulfilled.

An interview with those affected by androgen insensitivity syndrome showed the most 

distressing aspects of medical interventions were related to psychological sequelae of 

physical treatments; for example, few felt prepared for the discomfort of a demonstration 

of vaginal dilators, others reported the rationale for the treatment itself was not always 

discussed, and most mentioned secrecy within their medical management. Secrecy included 

a range of limited information-giving, omission of information, and explicit directions to 

other professionals to keep the diagnosis from patients (Alderson et al. 2004). Further, 

reports exist of nosocomial abuse (Chase 2003, Howe 2021, Money & Lamacz 1987) and 

trauma generated by the health care system itself.

Given the rarity of many DSDs, genital examinations have historically been used as training 

opportunities for medical students, residents, and other medical colleagues. The Consensus 

Statement noted that “repeated examination of the genitalia, including medical photography, 

may be experienced as deeply shaming” (Lee et al. 2006, p. e493). Despite this admonition, 

a 2017 survey of 22 US medical centers providing care for patients with DSDs found that 

less than half of the sites reported setting a maximum number of providers/trainees to be 

present during genital exams. Though the majority (71%) of sites reported that they “never” 

perform genital exams on awake patients primarily for education, the 29% that did report 

this practice “at least some of the time” remains an area of concern (Rolston et al. 2017). 

Most recently, Howe (2021) conjectured that reluctance and failure among clinicians to 

bring up subjects that patients may find pertinent may cause some patients to read into the 
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omission that there is an underlying reason the clinician did not bring such subjects up. 

Patients may fear that the reason is that there is something wrong with them and conclude 

that they should feel shame.

PSYCHOSOCIAL AND PSYCHOSEXUAL ADAPTATION OF PEOPLE BORN 

WITH DSDs

The term psychosocial is used broadly to refer to psychological/psychosocial/behavioral 

variables exclusive of gender and sexuality. Psychosexual encompasses gender identity (i.e., 

identifying oneself as either girl/woman, boy/man, or nonbinary gender), gender role (i.e., 

behaviors and attitudes that differ in frequency or level between males and females in a 

particular culture and time), sexual function, and sexual orientation [i.e., sexual arousal 

to individuals of the same sex (homosexual), opposite sex (heterosexual), or both sexes 

(bisexual), or a lack of sexual attraction to others of any gender (asexual)]. Not covered 

by these broad categories are neuropsychological aspects of specific DSDs, particularly the 

extensively studied neurocognitive profiles of Klinefelter and Turner syndromes (Gravholt et 

al. 2017, van Rijn 2019). Because of space constraints, features of these sex chromosome 

DSDs are not covered here except to note that the neurocognitive profiles associated with 

these particular conditions predispose individuals to significant psychosocial difficulties 

(Gravholt et al. 2017, van Rijn 2019, van Rijn & Swaab 2020, Wolstencroft & Skuse 2019).

Methodological Considerations

Interpretation of clinical research findings is conditioned by the quality of the studies 

being summarized. Investigations in this space range from case reports to investigations 

employing quantitative, qualitative, or mixed methods that have been conducted in large 

samples. Participants have been identified and recruited using a variety of strategies: 

medical chart review (e.g., Hanauer et al. 2014), DSD health care specialists’ referral (e.g., 

endocrinologists, gynecologists) (e.g., Schweizer et al. 2009), requests to patient/family peer 

support organizations representing specific or combined DSDs (e.g., Lampalzer et al. 2020), 

advertising on social media platforms (e.g., Schlomer et al. 2014), and combinations thereof 

(e.g., Schönbucher et al. 2012). Representative sampling is hampered because most DSDs 

are individually rare conditions and historically associated with shame and stigma. It is 

therefore difficult to ascertain how representative any given sample is of the population of 

patients—with particular concern that participants differ in outcomes from those who cannot 

be located or elect not to participate (Erens et al. 2014).

Methods adopted to assess psychosocial and psychosexual function are notable for their 

diversity and absence of a core set of measures. Studies of psychological endpoints have 

been conducted internationally and in diverse cultural settings (e.g., Banu & Chowdhury 

2020, Ediati et al. 2015, Jürgensen et al. 2013, Khorashad et al. 2018, Warne et al. 

2005). Most of the studies are cross-sectional; many combine varying developmental stages 

and examine a variety of DSDs in the aggregate (e.g., de Neve-Enthoven et al. 2016, 

Johannsen et al. 2006, Schützmann et al. 2009). Finally, many studies use reference values 

for standardized measures as an alternative to an internal comparison/control group, limiting 
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the opportunity to statistically control for potentially confounding demographic background 

variables (e.g., Brinkmann et al. 2007, de Neve-Enthoven et al. 2016, Schweizer et al. 2017).

Until the 2006 publication of the Consensus Statement, research elucidating the influence 

of atypical sex hormone exposure during steroid-sensitive periods of brain development 

represented a major focus (e.g., Berenbaum et al. 2000, Collaer & Hines 1995, Hines 2004, 

Hines et al. 2004). DSDs (in particular, 46,XX CAH) were (and continue to be) studied 

as natural experiments for testing hormonal hypotheses related to the influence of early 

prenatal sex hormone exposure on behaviors exhibiting sex-related variability (Stout et al. 

2010). In more recent years, studies of psychological adaptation in people affected by DSDs 

have examined a broader range of outcomes and moderating variables that is similar to that 

seen in health psychology more generally (e.g., Callens et al. 2021, Perez et al. 2021).

Generalized Observations

Notwithstanding the heterogeneity of research on psychosocial and psychosexual adaptation 

in DSDs, several themes emerge.

Stigma.—Across specific DSDs, reluctance to share details about the condition is common. 

It begins with parents withholding information from extended family and close friends 

(Crissman et al. 2011, Lee et al. 2016, Sanders et al. 2012) because of perceived and/or 

anticipated stigma (Rolston et al. 2015). Experiences of shame and stigma are commonly 

reported (e.g., Meyer-Bahlburg et al. 2018, Meyer-Bahlburg et al. 2017). Ironically, the very 

efforts employed in the hope of avoiding stigmatization (i.e., secrecy) may actually engender 

internalized stigma (MacKenzie et al. 2009, Meyer-Bahlburg et al. 2017). According to 

former patients and advocates, stigma, shame, and secrecy are more strongly predictive of 

psychological outcomes than the objective severity of the DSD condition or questions about 

gender (Chase 2003). The degree to which the experience of shame and secrecy potentially 

mediates the relationship between the medical condition and psychosocial/psychosexual 

outcomes remains to be investigated.

Increased psychological and social problems.—Whereas some studies of the 

psychosocial adaptation of people with DSDs have reported outcomes indistinguishable 

from those in comparison groups (e.g., Messina et al. 2020), others have reported elevated 

emotional distress and impairment (e.g., de Vries et al. 2019, Godfrey 2021, Hansen-Moore 

et al. 2021, Ortqvist et al. 2019). Psychiatric and social morbidities are clearly higher 

among those with the sex chromosome DSD Klinefelter or Turner syndrome—conditions 

in which there are demonstrable effects on brain development and function beyond what 

might be attributable to the early influences of sex hormone exposure (Davenport et al. 

2020, Gravholt et al. 2018). In the case of 46,XY DSD and 46,XX DSD, it is difficult to 

synthesize the findings into general statements because of the heterogeneity of samples, 

methods, and findings. Nevertheless, recent reviews examining psychosocial morbidities and 

large cohort studies of those in either DSD category, reared as males or females, suggest 

that anticipatory guidance and surveillance of psychosocial adaptation across developmental 

stages are prudent because of heightened risk factors and reports suggesting dysfunction 

(Falhammar et al. 2018, Godfrey 2021, Rapp et al. 2018).
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Experiences and preferences regarding reconstructive surgery.—One of the 

most contentious areas of DSD care involves urogenital surgery and, if performed, when and 

who decides. There are increasing activist calls for a ban on any surgeries performed prior 

to individuals being able to meaningfully decide for themselves (Hum. Rights Watch 2017). 

These demands are based in part on reports of individuals who have experienced significant 

complications from surgical procedures performed in early childhood (Crouch et al. 2008, 

Long & Canning 2016, Long et al. 2017). These negative outcomes notwithstanding, 

multiple other studies indicate that the majority of those who have undergone surgery 

are largely satisfied with outcomes and believe that surgery in early life is preferable to 

deferring until the patient can make their own decision (Bennecke et al. 2021, Binet et al. 

2016, Fagerholm et al. 2011, Nordenskjold et al. 2008, Rapp et al. 2021).

Psychosexual milestones and sexual function.—Sexuality in adolescence is 

a normative and essential part of human development that provides opportunities 

for companionship, exploration, and intimacy. Factors disrupting the emergence of 

psychosexual milestones (e.g., holding hands, kissing, sexual petting) (O’Sullivan et al. 

2007) can exert lasting effects on the expression of an individual’s sexuality (Haydon 

et al. 2014). DSDs have been shown to be associated with delayed (Avellan 1976, Meyer-

Bahlburg 2014) and arrested (Gravholt et al. 2017, Skakkebaek et al. 2018) patterns of 

sexual relationships.

Dissatisfaction with sexual function.—Many studies have reported sexual discomfort 

and dysfunction accompanying DSDs (Köhler et al. 2012, Kreukels et al. 2019). Insofar 

as early genital surgery has been a feature of standards of care in DSDs, participants in 

long-term follow-up studies have generally received surgery. Those reports suggest that 

sexual dysfunction is common, and complications of surgery are believed to be one of or 

the major contributing factor (Crouch et al. 2008, van de Grift et al. 2021). Notwithstanding 

suggestions of a causal relationship between early genital surgery and adult sexual function, 

sexual dissatisfaction and dysfunction are common in the general population (Bancroft et al. 

2003, Dunn et al. 2000, McCool-Myers et al. 2018). Furthermore, it would be counterfactual 

to assume that outcomes in this domain would be better had surgery not been performed in 

infancy or early childhood.

Sexual orientation.—Most individuals with 46,XY DSD, reared as girls, report a 

heterosexual orientation irrespective of the extent of prenatal androgen exposure as indexed 

by the degree of genital masculinization (Wisniewski et al. 2019). Similarly, individuals 

with 46,XY DSD reared as boys have reported almost exclusively heterosexual orientation 

(Bouvattier et al. 2006, Callens et al. 2016). The same pattern holds true for women 

with 46,XX classic CAH, although the proportion of study participants reporting a 

nonheterosexual orientation is higher than in the general population (Gondim et al. 2018).

Gender dysphoria.—Unlike atypical gender-role behavior or a nonheterosexual 

orientation, which are not targets of clinical care, there are good reasons for wanting to 

avoid rearing in a gender that increases the likelihood that the person will experience 

gender dysphoria. In DSDs, the most common finding is that gender identity follows 
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the gender of rearing regardless of sex chromosome complement or prenatal androgen 

exposure (e.g., Callens et al. 2016). But there are exceptions. In individuals with 46,XX 

DSD caused by classic CAH and reared female, estimates of self-initiated gender change 

are approximately 5% (Babu & Shah 2021). The recommendation of rearing as girls 

individuals with 46,XY DSD caused by complete androgen insensitivity syndrome (Babu 

& Shah 2021, Mazur 2005) or complete 46,XY gonadal dysgenesis (Jürgensen et al. 2013, 

Kreukels et al. 2018) is strongly supported by studies showing gender identity stability 

across the life span. Self-initiated gender change in individuals with 46,XY partial androgen 

insensitivity syndrome depends on the gender of rearing: 12% and 25% in those reared as 

girls and boys, respectively (Babu & Shah 2021). Nevertheless, a trend exists for individuals 

with this diagnosis to be reared as males, even after accounting for associations between 

external genital appearance and gender of rearing (Kolesinska et al. 2014). Two additional 

46,XY conditions caused by defects in androgen biosynthesis are associated with the 

highest incidence of self-initiated gender change from female to male: In 5α-reductase 

2 deficiency and 17β-hydroxysteroid dehydrogenase deficiency type 3, external genital 

appearance at birth commonly leads to female gender rearing. If the testes remain in place, 

a contrasexual puberty occurs. Gender reassignment, typically occurring in adolescence or 

young adulthood, has been reported as high as 56–63% in individuals with 5α-reductase 2 

deficiency and in 39–64% in individuals with 17β-hydroxysteroid dehydrogenase deficiency 

who were reared as girls (Cohen-Kettenis 2005). The incidence of gender change may be far 

lower if the testes of these girls are prophylactically removed (Chuang et al. 2013, Maimoun 

et al. 2011).

CLINICAL MANAGEMENT OF DSDs

Model of Care

There are several models of care pertinent to the clinical management of DSDs—namely, 

those pertaining to how health care specialists work together and with patients and families. 

In DSDs, interdisciplinary patient- and family-centered care are recommended.

Interdisciplinary care.—Given the complexity seen in DSDs, multiple specialists are 

routinely involved in their clinical management. Specialties recommended by the Consensus 

Statement include pediatric subspecialists in endocrinology, surgery or urology (or both), 

psychology/psychiatry, gynecology, genetics, neonatology, and, if available, social work, 

nursing, and medical ethics; the core composition of any one team will vary depending 

on DSD condition, local resources, developmental context, and location (Lee et al. 2006, 

2016). Small variations to this list are found in other sources (Kyriakou et al. 2016). Several 

models are available for adoption, the most common of which include multidisciplinary and 

interdisciplinary approaches reflecting the varying degree of collaboration and professional 

autonomy (Lee et al. 2016). Optimal team care is labeled multidisciplinary by the Consensus 

Statement and others; however, descriptions of team composition and roles better match an 

interdisciplinary model. In multidisciplinary care, professionals from different disciplines 

work independently from discipline-specific perspectives with the goal of eventually 

combining efforts to address a common problem. Interdisciplinary care involves working 

jointly from discipline-specific perspectives; providers on an interdisciplinary team meet 
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regularly to discuss and collaboratively set treatment goals and carry out treatment. 

Adoption of this model is projected to improve health outcomes through enhanced 

communication and coordination.

Patient- and family-centered care.—Patient- and family-centered care is grounded 

in collaboration among patients, families, physicians, and other professionals in clinical 

care, education, and research. As endorsed (and reaffirmed in 2018) by the American 

Academy of Pediatrics (AAP Comm. Hosp. Care & Inst. Patient Fam.-Cent. Care 2012), 

patient- and family-centered care is based on the understanding that the family is the 

child’s primary source of strength and support, that perspectives and information provided 

by families, children, and young adults are essential components of high-quality clinical 

decision making, and that patients and family are integral partners in the health care team.

Given these principles, patient- and family-centered care is recommended in the 

management of DSDs (Lee et al. 2006, Sandberg & Mazur 2014). As applied to DSDs, 

patient-centered care includes the following:

1. Provide medical and surgical care when real and present threats exist to patient 

physical well-being

2. Recognize that what is typical/acceptable for one individual may not be for 

another; providers should not force patients into a social norm (e.g., for phallic 

size or gender-typical behaviors)

3. Minimize potential for patients and families to feel ashamed, stigmatized, or 

overly fixated on genital appearance; avoid the use of stigmatizing terminology 

(e.g., ambiguous, mutation) and medical photography in the awake state; avoid 

a “parade of white coats” and limit genital exams, as medically appropriate; and 

promote openness with others

4. Ask oneself, when elective surgical or hormonal treatments are considered, 

whether they are needed for the child’s benefit versus to allay parental distress; 

behavioral health professionals can help assess this

5. Respect parents by addressing their concerns and distress empathetically, 

honestly, and directly and helping them obtain behavioral health care

6. Directly address children’s psychosocial distress through psychosocial 

interventions and peer support

7. Speak the truth to the family and the child, answering questions promptly and 

honestly—including the patient’s medical history and about areas of clinical 

uncertainty (Consort. Manag. Disord. Sex Dev. 2006)

While patient- and family-centeredness is regarded as a core principle of DSD care, 

particularly regarding pediatric practice, it is incumbent upon clinicians to appreciate 

potentially competing interests between the patient and the family. Using phrases such as 

“delaying treatment” (Consort. Manag. Disord. Sex Dev. 2006) or preserving a “child’s right 

to an open future” (Feinberg 1980), some advocate for withholding treatment, other than 

what is necessary to preserve life, until a child can meaningfully participate in decision 
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making (Feder & Dreger 2016). Adopting a contrasting viewpoint, the AMA’s Counsel 

on Ethical and Judicial Affairs noted that “choosing not to have a treatment or procedure 

performed also forecloses a future choice” (AMA 2019, p. 4; emphasis in original) and 

concluded that because families provide a child’s usual, often only, source of support and 

care, the family’s needs and interests can also be relevant to treatment decisions.

Noting dissatisfaction with the direction and pace of desired changes to models of care 

offered by medicine, intersex advocates frame their push for changes in the language 

of human rights (Hum. Rights Watch 2017, Méndez & UN Hum. Rights Counc. 2013) 

and make use of the social model of disability (Crocetti et al. 2021). Applied to DSDs, 

advocates argue clinical practice is underpinned by incorrect assumptions that intersex 

characteristics are disabling and require intervention. Further, they offer that intersex 

constitutes a difference or an aspect of human diversity (versus a disorder) and that care 

options are affected by the frame through which intersex is viewed. Noting neglect of lived 

realities of impairment associated with DSDs and the lack of guidelines for incorporating 

social models of intersex into care, Crocetti et al. (2021) concluded that while a social model 

of intersex health is central to surfacing the cultural underpinnings of medical overreach, it is 

not, in itself, sufficient in addressing intersex health. Attempts to balance perspectives of the 

child’s right to bodily autonomy and right to an open future with parents’ decision-making 

authority regarding what they perceive as their child’s future best interests are present in the 

literature (e.g., Krishna et al. 2021).

Quality improvement.—Ideally, the state of health care should be such that if two 

patients with the same condition and presentation sought care at different medical centers, 

both would have the same clinical assessment and management services available. This, 

however, is not likely to occur. In a study of clinical service delivery in the United 

States, differences between medical centers were found in which diagnoses/phenotypes were 

considered to constitute a DSD, availability of specialist providers, how informed consent 

was conducted and documented, continuing education activities for providers, and research 

participation (Rolston et al. 2017). Internationally, differences were seen in formal national 

network participation; organization and collaboration of specialist providers; participation 

in registries, audits, and quality improvement exercises; professional development in DSD 

care; selection and availability of endocrine and cytogenetic diagnostic and molecular 

genetic tests; and diagnostic pathways preferred by clinicians in the investigation of 46,XY 

DSD (Kyriakou et al. 2016). To advance quality of care provided to patients and their 

families, there should be at least a baseline standard of universal comprehensive services 

(Kavanaugh et al. 2021).

Pressing Medical Needs Versus Elective Procedures

Depending on the specific DSD condition and its effects on the body, those with DSDs may 

require urgent medical or surgical care. Others may require lifelong hormone replacement 

and monitoring for gonadal cancer or other risks to physical health. A major area of 

contention in clinical management revolves around elective and values-sensitive genital and 

gonadal surgery.
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Surgical terminology.—Gonadal and genital surgery are controversial elements of 

clinical management—particularly in the pediatric population. Surgical interventions are 

generally classified as either urgent or elective. Urgent surgeries are performed to avoid 

life-threatening circumstances or prevent permanent disability. In a DSD, urgent surgery 

may be needed to create unobstructed outlets for urine or stool. Elective surgeries include 

those that address nonurgent issues. Cosmetic surgeries, a subset of elective surgery, are 

designed to enhance appearance without changing function. In DSDs associated with 

atypical reproductive anatomy and/or genitalia, most surgical interventions are elective, but 

they would not be considered exclusively cosmetic because altered function is an additional 

objective (Gardner & Sandberg 2018).

Physical health.—Although arguments have been made that intersex/DSD conditions 

should not be viewed as disorders but rather as variations on an aspect of human diversity 

(Crocetti et al. 2021), research uncovers differences in perceived and objective health 

statuses of those with DSDs that compare negatively to those of nonaffected persons. In 

a cross-sectional observational study involving 1,040 participants with DSDs recruited from 

14 European tertiary centers, 84.3% reported the presence of a medical condition (other than 

a DSD) compared with 24.6% of controls. Conditions identified in the study as being higher 

in the DSD cohort than in the general population included cardiovascular and metabolic 

disorders, osteoporosis and fractures despite the young age of the cohort, cancer risk, 

psychiatric disorders, and suicide attempt rates; additional conditions were specific to Turner 

syndrome, Klinefelter syndrome, and CAH (Falhammar et al. 2018).

Psychological Assessment and Intervention

Despite assumed benefits and a significant proportion of parents indicating a high need for 

psychological support, a clear mismatch exists between these factors and the availability 

of behavioral health services and their integration within the model of care (Sandberg 

& Mazur 2014). A recent US-based survey of DSD clinical services showed behavioral 

health was “always” involved in patient care in the majority (67%) of centers and involved 

on a referral/consult-only basis for the rest (Rolston et al. 2017) (also see Kavanaugh et 

al. 2021), while an international survey showed a minority of centers (41%) included a 

behavioral health provider (Kyriakou et al. 2016). Implementation difficulties center on 

administrative burden within the health care system and limitations on resources needed 

to administer and score measures, expertise required to interpret and communicate results, 

costs to purchasing proprietary measures, and patients’ and families’ willingness/ability to 

complete multiple measures (Ernst et al. 2018a, Sandberg et al. 2017). Further, limited 

availability of providers with specialized training to implement interventions constitutes 

another barrier that needs to be addressed at a systems level (Gardner & Sandberg 2018). 

A concerning effect of the lack of psychological services was brought to international 

attention by several reports that documented ongoing breeches of national standards and 

guidelines of care regarding patients with DSDs. Specifically, Great Ormond Street Hospital 

for Children in the United Kingdom was reported as having performed genital surgery 

without first providing psychological support to families, not discussing all cases at DSD 

team meetings, and having a flawed informed consent process. This prompted investigation 

by the National Health Service (Ernst et al. 2018b) and should stand as encouragement to 
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follow recommendations for interdisciplinary care with integrated behavioral health services 

and as a warning against uncoordinated and less than comprehensive care.

Evaluation.—Historically, categorical (disease-specific) approaches favoring research on 

the process of psychosexual differentiation have dominated the field. This has left major 

gaps in our understanding of other factors that likely contribute to adaptation in those 

with DSDs. In contrast, a noncategorical approach considers the unique aspects of the 

child’s medical condition while also considering the total life experience of the child, 

family, and broader social context. As such, it has become a recommended approach 

to clinical assessment and management (Claahsen-van der Grinten et al. 2021, Sandberg 

& Mazur 2014, Sandberg et al. 2017). Nevertheless, research with adults using a wide 

range of methods demonstrates that specific difficulties exist, often despite medical/

surgical interventions; these include negative body image, functional sexual difficulties, 

complications surrounding “normalizing” surgery, fear of devaluation, social isolation, 

barriers to communication with significant others, and feeling not entitled to relationships 

(Lee et al. 2016). These all require ongoing attention.

Intervention.—Proper assessment informs the urgency and direction of treatment. The 

Pediatric Psychosocial Preventative Health Model provides a path forward by calling for 

screening of all members of the population, universal delivery of interventions promoting 

resiliency and preventing deterioration in adaptation, and provision of specific interventions 

that match the level of need of families for whom risk factors are identified (Ernst et al. 

2018a, Kazak et al. 2015). In practice, this means that all patients seen for assessment 

or management of DSDs should be screened and receive interventions carefully targeted 

to match their needs—which may range from providing nondirective psychoeducational 

counseling about predictable issues arising throughout the course of development to 

immediate intervention to address significant psychosocial crises (Ernst et al. 2018a, 

Sandberg et al. 2017). In a recent study of psychosocial risk, one-third of families seeking 

services for the assessment or management of their child’s DSD demonstrated some level 

of psychosocial risk: 27.9% targeted risk and 6.1% clinical level of risk (Ernst et al. 

2018a). Targeted risk reflects acute distress and some psychosocial risk; clinical risk reflects 

ongoing, escalating, or high-intensity distress with multiple risk factors present (Kazak et al. 

2015).

The importance of a behavioral health component in the management of DSDs stems 

from recognizing that clinical decisions are frequently driven by considerations of 

promoting positive psychological adaptation and well-being rather than by exclusively 

addressing a specific medical health need (Sandberg et al. 2017). Although evidence-

based psychosocial interventions specific to DSDs have not been developed, cognitive 

behavioral and problem-solving psychosocial interventions have demonstrable efficacy in 

improving the psychosocial functioning of patients and families in other conditions (Ernst 

et al. 2018b, Gardner & Sandberg 2018). Examples of this can be found in group work 

drawing on cognitive and narrative approaches improving self-evaluation of women with 

Turner syndrome, cognitive behavioral therapy reducing specific stresses, and psychological 
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interventions improving well-being for women with Mayer–Rokitansky–Küster-Hauser 

syndrome (Lee et al. 2016).

Advocates and professionals alike recommend psychosocial interventions designed to 

promote open and developmentally appropriate information-sharing with the child, 

continuing patient education throughout the lifetime, interventions to address shame, 

and active decisional support (Lee et al. 2016, Sandberg & Mazur 2014). Specific 

recommendations for clinicians concerning setting the stage for assessment, outreach 

teaching, careful use of language and demeanor, tackling shame and reducing stigma, 

helping parents think about elective surgery, and truth telling within the context of a 

treatment protocol can be found in the Clinical Guidelines for the Management of Disorders 
of Sex Development in Childhood (Consort. Manag. Disord. Sex Dev. 2006).

Decision Making in DSDs

Providers seek to deliver holistic care that includes anticipating and managing predictable 

challenges associated with DSDs and their care—including facilitation of decision making 

about gender of rearing, timing of surgery, and sex hormone replacement (Lee et al. 2016). 

Examples of other decisions concern the balance between secrecy and sharing details about 

the condition and its implications—including who should be told, when the information 

should be given, who should deliver it, how best to do it, and whether various medical/

surgical interventions are warranted at all (Sandberg et al. 2017).

In addition to not recognizing the need for decisions to be made or one’s role in such 

decisions (Crissman et al. 2011), barriers to active parent or patient participation in 

decision making include uncertainty in the medical community regarding best practices 

in the diagnosis, medical/surgical management, and strategies for optimal psychosocial 

management; the experience of DSDs as rare and stigmatizing, resulting in neglecting 

support and resources that can come from extended family, friends, peer support 

organizations, and trusted physicians in the medical home; lack of rigorous methods for 

assessing patient (and, in pediatrics, family) values and preferences relevant to decision 

making; and emotional distress and fear of stigma-related social isolation interfering with 

cognitive processes necessary to balance the risks and benefits of treatment options. Under 

high-stress circumstances and limited information, people struggle to absorb unfamiliar 

and highly complex concepts (Sandberg & Mazur 2014). Decisional regret is an easily 

understood consequence of such circumstances (Siminoff & Sandberg 2015).

The objective of SDM is to help patients (or, in pediatrics, parents) make informed, 

preference-based clinical management choices among several relevant options (Siminoff 

& Sandberg 2015). SDM comprises three essential elements: (a) explicit acknowledgment 

that a decision is required; (b) review and understanding of the best available evidence 

concerning the harms and benefits of each option; and (c) a process that integrates the 

patient’s/family’s values and preferences together with the provider’s guidance (Gardner 

& Sandberg 2018). SDM does not imply that providers and patients/parents must have 

equal responsibility for the final decision or that decisions are based entirely on patient/

parental preference; rather, it requires involvement of providers and patients/parents, with 

bidirectional information exchange, mutual deliberation on treatment options, and agreement 
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on treatment plans. The US federal government defined informed consent as “a process, 

not just a form” (OHRP 1993), highlighting the importance of thorough and meaningful 

informed consent. Integrated into ongoing clinical management, the SDM process can help 

form the basis of truly informed consent.

CONCLUSION: KEY POINTS AND ROLES FOR CLINICAL PSYCHOLOGY

DSDs are congenital conditions arising from atypicality in the sex determination and/or 

differentiation processes. Controversy exists in numerous areas including how DSDs are 

conceptualized, how to refer to the set of conditions and those affected by them, and 

aspects of clinical management. Historically, research focused on psychosexual development 

and the effects of sex hormones on behavior. Increased attention to issues pertaining to 

aspects of psychosocial adaptation is occurring. Future research should focus on multisite, 

registry-based strategies that allow for long-term multi-informant prospective follow-up.

DSDs share several aspects with other conditions, including congenital conditions 

(generally) and chronic illnesses, as well as issues pertaining to LGBT communities; 

however, the issues are not one and the same and require careful thought regarding the 

application of lessons learned in these areas to DSDs. Issues commonly affecting the DSD 

community include information about specific conditions and/or aspects of care that are 

lacking, conflicted, or anxiety-provoking; parental stress; stigma, shame, and secrecy; legal 

and ethical questions in pediatric care surrounding consent, assent, child rights, and parental 

responsibilities, largely in regard to surgical procedures; influence of religion and culture; 

and nosocomial trauma. Psychosocial and psychosexual adaptation in DSDs can differ 

from unaffected persons regarding experienced stigma and shame, psychological and social 

problems, experiences and preferences regarding genital surgery, psychosexual milestones 

and sexual function, sexual orientation, and gender dysphoria.

Recommended clinical management models include multispecialty interdisciplinary team 

care that, in pediatrics, carefully attends to the best interests of children within the context 

of their families. Roles and considerations for clinical psychologists within multispecialty 

team care include the following: integrate with other specialists caring for the patient/family; 

in clinical assessment and intervention, balance a noncategorical approach, which assumes 

that patients and families are influenced by a similar set of factors that affect adaptation in 

general, with condition-specific knowledge (e.g., needs for medication or regular screening 

for tumor risk) gleaned from the full range of specialty team providers; educate patients, 

families, and health care provider colleagues about the implications of medical conditions 

for quality of life and strategies to address quality of life concerns; within SDM, promote 

patient self-efficacy (in pediatrics, based on developmentally qualified understanding of 

one’s condition)—for instance, choosing how the person wants the genital exam to be 

performed; and promote psychologically informed research—both in its conduct and uptake 

to inform practice.
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SUMMARY POINTS

1. Differences or disorders of sex development (DSDs) are congenital conditions 

arising from atypicality in the sex determination and/or differentiation 

processes.

2. DSDs share some aspects with other conditions; however, the issues are not 

one and the same and require careful thought regarding the application of 

lessons learned in these areas to DSDs.

3. Controversy exists in numerous areas ranging from terminology to legal and 

ethical questions surrounding parental rights and responsibilities and the role 

of parental permission and child assent to genital and gonadal surgery.

4. Increased attention to issues pertaining to aspects of psychosocial adaptation 

is occurring.

5. Broad consensus exists regarding the desirability and importance of integrated 

behavioral health care in DSDs; this goal is rarely achieved in practice.
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FUTURE DIRECTIONS

1. Future research should focus on multisite, registry-based strategies that allow 

for long-term multi-informant prospective follow-up.

2. Recommended clinical management models include interdisciplinary team 

care that is patient-centered (and, in pediatrics, family-centered).

3. Increased integration of clinical psychology (and allied behavioral health) in 

interdisciplinary team care is needed and can be accomplished.
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Figure 1. 
Simplified overview of sex determination and sex differentiation in humans. Figure provided 

by Eric Vilain, MD, PhD.
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Figure 2. 
Differentiation of the female and male genital reproductive structures from the primordial 

Wolffian and Müllerian structures. Figure adapted with permission from Chan et al. (2020).
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Figure 3. 
Differentiation of the male and female external genitalia. Figure adapted with permission 

from Chan et al. (2020).
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Table 1

Comparison of DSDs and transsexualism/transgenderism

Feature DSDs Transsexualism/transgenderism

Somatic sex characteristics Atypical/discordant Typical/concordant

Gender of rearing Occasionally delayed (or reassigned) Unquestioned and immediate

Diagnostic evaluation and medical/
surgical care

 a. Involvement of multiple 
health care providers

Considered a chronic health condition; some DSDs 
require life-sustaining hormone replacement from 
birth (e.g., 21-hydroxylase deficiency, CAH)

Variable and dependent on individual decisions 
regarding gender-affirming medical/surgical 
interventions

 b. Surgical decision making and 
procedures

Feminizing or masculinizing surgery; gonadectomy
Timing: at any point after ascertainment of DSD

Feminizing or masculinizing surgery; 
gonadectomy
Timing: age at majority (with exceptions)

 c. Chronic medication(s) Glucocorticoids (e.g., for CAH); hormone 
replacement therapy (for treatment of 
hypogonadism); both lifelong

Puberty-blocking hormones; feminizing or 
masculinizing surgeries; gonadectomy
Timing: puberty blockers, peripubertally; 
otherwise, age of majority (with exceptions)

 d. Puberty Spontaneous or absent; isosexual or contrasexual Spontaneous, but associated with dysphoria

Gender dysphoria Higher than in general population Always present

Abbreviations: CAH, congenital adrenal hyperplasia; DSD, difference or disorder of sex development.
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