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B. ABSTRACT
Background: Differences/disorders of sex development (DSD) encompasses congenital
conditions in which chromosomal, gonadal, or anatomic sex development is atypical. Clinical
management commonly involves irreversible procedures performed in early life where “right”
treatment decisions (eg, genital surgery) do not necessarily follow from specific diagnoses.
Objectives: Create a decision support tool (DST) to promote shared decision making in
DSD; assess in-clinic communication between parents and health care providers related to
decision making; characterize processes used to gather input for DST development; and
summarize use.
Methods: We divided the project into 3 major phases. In phase 1 (decision support tool
development), we interviewed key stakeholders (ie, affected children’s parents [hereafter
referred to as caregivers], health care providers, patient advocacy leaders, and clinical
researchers; n = 49) regarding perspectives/experiences related to DSD and decision making to
guide DST development. In phase 2 (examining family–provider communication during clinic
visits), member of the research team audio-recorded caregiver–provider conversations during
regular DSD clinic appointments before (n = 36 caregivers) and after (n = 25 caregivers)
introducing the DST into regular clinic care. In phase 3 (identifying opportunities and barriers to
DST implementation), we elicited stakeholder (n = 40) opinions regarding adequacy of DST
content, format, and desirability of integration with regular practice. Data comprised written
feedback and transcribed interviews and clinic visits.
Results: DST Content and Format. Stakeholders identified the following as essential:
providing balanced information about treatment options and associated risks and benefits,
diagnostic tests (biochemical, genetic, imaging, exploration under anesthesia) and their timing,
and how to interpret “incidental” genetic findings and carrier status; interpreting relationships
between test results and gender of rearing decisions; eliciting caregiver values and preferences;
using personal stories; coaching caregivers in effective communication with the health care
team; disclosing conflicts of interest; addressing health literacy; and delivering an internetbased DST.
Clinic Communication. We analyzed clinic visit content using qualitative computerassisted coding that captured discussion topics and conversational tools. Overall, the most
frequent topic was “medical and anatomic facts”; however, compared with all nonpsychologist
providers, caregivers spent less time on these facts and more time on “psychosocial
implications of the DSD and its management.” “Asking questions” was a frequent
communication mode used by all, with providers asking questions at twice the rate of
caregivers.
Surgical Decision Making. Applying a qualitative thematic analysis of provider–caregiver
discussions, clinic-based discussions included, in descending order of frequency: “option of not
doing surgery,” “surgery is not urgent,” “surgery is cosmetic/elective,” “surgery is
controversial” or “future interest of child,” and “consultation with outside sources” (eg, peer
support or advocacy organization). Parents and providers used ambivalence and uncertainty
about interventions and potential outcomes to selectively attend to details and discount

5
warnings. We did not observe substantive differences in communications before vs after DST
introduction.
DST Use. Few caregivers used the DST as designed during pilot testing: 12% of caregivers
reviewed all content and completed decision-making exercises; 40% used portions; and 48% did
not use it past initial logins at clinic. Despite direct involvement in constructing the DST and
participating in a study of its utility, providers infrequently referred to the DST during clinic
visits.
Conclusions and Limitations: Despite calls for an interactive web-based DST, few
families used the tool as intended, and few clinicians mentioned its use during clinic
encounters. Specific training in integrating the DST in the context of usual care is needed to
increase its use, which, in turn, creates the opportunity to assess its value in structuring
communications that reflect the shared decision-making process.
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C. BACKGROUND
C.1. INTRODUCTION TO THE CONDITION AND CHALLENGE
Differences (or disorders) of sex development (DSD) is an umbrella term that
encompasses congenital conditions in which chromosomal, gonadal, or anatomic sex
development is atypical.1 Clinical management decisions (some irreversible) on behalf of
newborns and young children with DSD are often made at times when parents feel intense
emotional distress and struggle with learning about their child’s complex medical condition.
Anxiety-driven decisions often reflect perceptions of a limited range of options with
inadequately weighed risk and benefit potentials.2-7 The “right” decisions about best courses of
action are not always obvious. While major advances in diagnostic assessment (eg, genetic
testing) have occurred, results do not always reveal the cause of the DSD. Further, even when
the tests uncover the responsible genetic variation, that knowledge does not commonly lead to
a single “correct” treatment plan. That is, a diagnosis (even a molecular genetic diagnosis) may
suggest a number of different clinical management options, each of which can be associated
with a positive outcome.8,9 With the assistance of the child’s medical providers and others,
parents need to make decisions based, in part, on their knowledge, preferences, values, and
culture.10,11 However, former patients and health care advocates complain that parents are
provided inadequate information with which to make decisions for their child. Research
corroborates the claim that parents have often not heard of DSD conditions before their child’s
birth and typically do not perceive that treatment choices exist; instead, many assumed the
diagnosis implied a single, specific treatment path.12
Although conditions encompassed by the term DSD are diverse in terms of
pathophysiology, they share many of the same factors that have been shown to exert profound
effects on family adjustment, parenting, and emerging self-concept of the affected person.
Decisions faced by families and health care providers who care for children affected by DSD
may include gender of rearing; pros and cons of next-generation genetic sequencing; surgery
(genital and/or gonadal) and its timing; if, how, and when to talk to others (eg, extended family,
close friends, the child himself or herself, and siblings) about the DSD; contacting peer support
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and/or advocacy organizations; and others.13,14 Although justified as therapeutic, surgery in
DSD is largely elective and, with limited exceptions, irreversible decisions could be postponed
to an age when the minor is competent to be involved in discussions and provide assent
without risking threats to physical health.15-17 An issue here is whether performing genital
surgery late in life, or not at all, is associated with poorer psychosocial and psychosexual
outcomes than performing these procedures early in life. Increasing emphasis and demands for
patient-centeredness in health care delivery have been accompanied by controversy in DSD
care, especially regarding elective genital or gonadal surgery in infancy or early childhood. Legal
and ethical questions have been raised—including a recent lawsuit broadly covered in the
media18-21 and litigated by the respected Southern Poverty Law Center22—regarding the legality
of early surgical interventions in DSD. Some patient advocates, equating surgical intervention to
“torture,” have worked with the UN High Commissioner for Human Rights and the UN Special
Rapporteur on Torture and Other Cruel, Inhuman or Degrading Treatment or Punishment to call
for the “prohibition of surgery and treatment on the sex characteristics of minors without
informed consent.”23 There are also newly emerging concerns about the safety of anesthetics
administered to infants and children younger than the age of 4 on neurocognitive
development.24 To the extent that complexities inherent in DSD-related clinical management
decisions are not routinely and systematically presented to parents, the likelihood of decisional
regret is increased.25
Parents of young children with DSD are responsible for making decisions on behalf of
their children. However, they often do not know that there are decisions to be made nor that
they play important roles in a shared decision-making process. For example, a qualitative study
of parental experiences revealed that many parents viewed genital surgery to “normalize” their
child’s sexual anatomy as an obvious and necessary clinical management component; ie, for
them, there was no point at which any decisions needed to be made regarding genital
surgery.12 The objective of shared decision making (SDM) is to help patients (or surrogates; ie,
their parents) make informed, preference-based clinical management choices among several
relevant options.25 Shared decision making does not imply that doctors and patients must have
equal responsibility for the final decision.26 Rather, SDM combines health care providers’ expert
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knowledge and patients’ (or surrogates’) rights to make health care decisions with full
information; it requires the involvement of both health care providers and the
patients/parents, with bidirectional information exchange, mutual deliberation on treatment
options, and agreement on treatment plans.27,28
As patient and provider stakeholders have voiced concerns that families may not have
all the information necessary to make informed decisions, the overall objective of this project
was to develop a decision support tool (DST) for caregivers to navigate complex and
controversial clinical management decisions on behalf of their young children. More
specifically, this study set out to determine (1) the content and delivery format for a DST
desired by stakeholders (eg, parents of affected children, affected adults, patient advocates,
pediatric endocrinologists, geneticists, gynecologists, psychologists, urologists/surgeons,
ethicists, counselors, and others); (2) the communication elements (eg, content, structure, and
tools used by families and health care providers) characterizing standard-of-care appointments
at DSD clinic—both before and after introducing the DST into regular care; and (3) what is
needed to fully integrate the DST into regular clinical management from the perspective of all
stakeholders. That is, what characteristics of the DST and the health care system affect its
likelihood for implementation?

C.2. SIGNIFICANCE AND POTENTIAL IMPACTS OF THE RESEARCH ENVISIONED AT
TIME OF THE AWARD
Prompted in part by a “heightened awareness of ethical issues and patient advocacy
concerns,” a consensus conference on the management of DSD was convened in 2005.1 More
specifically, a significant factor contributing to convening the conference was disaffection
among former patients, patient advocates, and some members of the medical community
regarding the model of care delivered to affected persons and their families.1,29,30 Perhaps
nowhere was this dissatisfaction more profoundly experienced than in irreversible surgical
decisions made early in the affected child’s life.31-34 The gaps in knowledge of long-term
outcomes and in research elucidating factors that bias developmental trajectories toward
better or worse health-related quality of life outcomes have continued and serve as a call for
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improved communication among parents and health care providers involved in diagnosing and
managing DSD. However, this same set of deficiencies is likely responsible for quick clinical
decisions being taken based on beliefs or unfounded assumptions about what is “medically
necessary” to achieve positive long-term outcomes for the child.17 The science of medical
decision making has matured rapidly, but the products of this research directed at parent proxy
decision makers for young children and their health care providers has been limited, and none
have yet been developed for DSD.35 Decisions that parents need to make on behalf of their
children start at the point of ascertaining that somatic sex development has followed an
atypical pathway. Increasingly, this process begins during prenatal life when, for example, a
discordance between karyotype (ascertained by amniocentesis) and genital appearance
(imaged by ultrasound) can initiate the DSD counseling process even at this early stage.36 The
availability of a DST that informs the parents about DSD in general and the process of diagnosis
and treatment options, and identifies their family and cultural beliefs, values, and preferences
that are important to them and affect their decision making, will prepare parents to become
fully involved in management decisions on behalf of their young children.
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D. PARTICIPATION OF PATIENTS AND OTHER STAKEHOLDERS IN
THE DESIGN AND CONDUCT OF RESEARCH AND DISSEMINATION
OF FINDINGS
D.1. PHASE 1—DECISION SUPPORT TOOL DEVELOPMENT

Forty-nine stakeholders assisted the research team with developing the DST’s content

and format. These included 15 parents of young children affected by DSD, 11 leaders of patient
advocacy organizations, and 23 health care providers.
We targeted parents for participation following 2 different procedures involving medical
centers (n = 8) and resource and advocacy organizations (n = 7). Medical center recruitment:
We identified parents via consecutively referred cases to 1 of the 3 participating medical
centers. We reviewed medical charts of young children receiving clinical services for the
assessment and/or management of DSD to identify parents of affected children who met
eligibility criteria. A member of the research team offered participation. Resource and advocacy
organization recruitment: We facilitated recruitment of parent members of support group and
advocacy organizations through a partnership with Accord Alliance, a convener of all
stakeholders interested in improving the quality of care for people with DSD and their
families.37 Accord Alliance distributed the study invitation letter to support group and advocacy
organization representatives as well as parents with a child affected by DSD who were affiliated
with the same organizations. Group/organization members were also invited to nominate other
members (ie, snowball technique). Accord Alliance coordinated recruitment of resource and
advocacy organizations’ leaders.
We targeted specialist health care providers (n = 16) based on their experience in
managing DSD, as evidenced by peer reviewed publications on DSD, discipline-specific DSD
committee work, and leadership responsibilities in their respective professional societies.
Additionally, this project took advantage of an existing US clinical and research infrastructure
for recruiting health care providers: the DSD-Translational Research Network (DSD-TRN).38 The
DSD-TRN comprises interdisciplinary health care teams—growing from 4 to 10 pediatric
academic medical centers during the period of the PCORI award. Health care specialists
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included geneticists, genetic counselors, pediatric endocrinologists, urologists, gynecologists,
behavioral health providers, bioethics experts, and primary care providers. We sent clinicians
representing the above-mentioned specialties from the DSD-TRN sites an email explaining the
project and inviting them to participate in reviewing the DST during its development, to provide
feedback about content and form. Finally, we interviewed the primary care physicians (n = 7) of
chart-selected DSD patients to learn about their views on their role in DSD management and
their opinions on the DST.
Initially, we interviewed stakeholders to learn about their background and to provide
guidance on the content and format of the DST. We created a content document that
summarized findings from the literature and initial interviews and documented the guiding
principles, content, and format of the DST. We shared this document with stakeholders and
collected feedback. From there, we drafted a DST, shared it with stakeholders, and edited it
based on feedback in an iterative fashion until we completed a provisional DST. Interactions
occurred in person, by telephone, via email (ie, sending out copies of proposed content and
receiving written feedback), and over the internet (eg, when access to the various iterations of
the web-based DST was granted so stakeholders could examine it and provide feedback).
Additionally, for members of the research team, health care providers, and key leaders of the
patient advocacy and organizations, we created a password-protected website to track and
display project progress, house documents associated with the DST (eg, proposed content), and
allow comments to be posted.
In this fashion, stakeholder involvement was essential to shaping the DST’s content and
format. Ideally, all stakeholders would agree on all aspects of the DST; however, differences of
opinion emerged regarding the depth and complexity of information (eg, geneticists preferred
lengthy, detailed information; advocates preferred only the “essentials”) and middle grounds
needed to be struck using all available information from these stakeholders in conjunction with
extant research literature and findings from early audio-recorded clinic appointments.
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D.2. PHASE 2—EXAMINING FAMILY–PROVIDER COMMUNICATION DURING CLINIC
VISITS
Sixty-three parents/caregivers of 31 young children who were seen at 1 of 3 DSD clinics
agreed to allow the research team to audio-record their interactions with providers during their
clinic appointments. Providers (n = 60) included specialists in endocrinology, genetic counseling,
genetics, gynecology, nursing, psychology, social work, and urology. We identified index cases
via a review of medical charts for those with upcoming appointments at 3 medical centers. All
potentially eligible participants (ie, the adult caregivers of children aged 0-5.9 being seen for
the assessment and/or management of DSD in which at least one major clinical management
decision needed to be made on behalf of the child existed) were informed about the study and
offered participation. Caregivers included biological, adoptive, and stepparents; grandparents;
and other family members who were regularly involved with the child’s care. Thirty-six
caregivers participated prior to the creation of the DST; 25 different caregivers participated
after its creation and were provided access to it. Use of the DST among parents who were
provided access varied across and within families.
Stakeholder engagement prior to releasing the provisional DST for use in clinic was
essential to better understand what content elements needed to be included and the format
(including word-choice and health-literacy concerns) in which information needed to be
presented. After sharing the DST with families and providers in clinic, audio-recorded data
collected in clinic provided clues regarding uptake and use (or nonuse) in the context of regular
care. The research team was able, at times, to make on-the-fly adjustments to accommodate
family needs (eg, printing out sections of the DST for families to review offline; creating hardcopy flowchart illustrations for providers to use with families that indicated which portions of
the DST were most highly recommended for families to use based on the specific child’s
diagnosis, family characteristics, and overall clinical management plan).

D.3. PHASE 3—IDENTIFYING OPPORTUNITIES AND BARRIERS TO DST
IMPLEMENTATION
Forty stakeholders provided feedback on the provisional DST that we developed for use
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in clinic. This included 11 parents of affected children, 4 resource and advocacy organization
leaders, and 25 health care providers (2 of whom were the primary care physicians of chartselected patients whose parents participated in the audio-recorded clinic visits; 23 of whom
were recruited independently—recruitment methods noted above). All participants were
provided access to the online DST and provided feedback via web, email, and/or telephone
interview.

E. METHODS
This project proceeded in 3 phases: decision support tool development, examining
family–provider communication during clinic visits, and identifying opportunities and barriers to
DST implementation (see Figure 1).

E.1. PHASE 1—DECISION SUPPORT TOOL DEVELOPMENT
E.1.1. PURPOSE OF THIS PHASE
The goal of this phase was to develop a DST that reflects the full range of parental needs
in both the types of information and the format in which it is delivered, in a manner sensitive to
their educational, emotional, cultural, and other needs. The DST also had to be acceptable to
health care providers who work with these families.
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Figure 1. Project Phases

E.1.2. METHODS FOR THIS PHASE
The research team utilized guidance and feedback from multiple stakeholders on the
development of successive drafts of (1) the content document that delineated the principles
and goals of the DST; and (2) preliminary versions of the DST’s content, format, and suggested
integration within routine clinical care (Table 1).
Content Document. A content document specifies the project’s principles and goals. The
research team generated a rough draft based on the research literature and their own
experiences, then shared it with stakeholders by email. Stakeholders—who were recruited via
snowball sampling, beginning with recommendations of research team members—provided
feedback via track changes editing and comment bubbles in Microsoft Word, comments
recorded by the research coordinator during phone calls, and written email replies. The
research coordinator collated feedback, shared the collated lists with the research team and
stakeholders, then revised and shared the document with the rest of the research team and
stakeholders in an iterative fashion until a final version was produced that all agreed on (7
iterations). We structured DST development according to the recommendations of the
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Consensus Statement on Management of Intersex Disorders1 and the Ottawa Decision Support
Framework to Address Decisional Conflict (Ottawa),39,40 which (1) follows International Patient
Decision Aid Standards41 and (2) is particularly relevant to preference-sensitive decisions.42,43
The Ottawa framework includes 3 key elements: (1) assessment of determinants of decisions
(both patients’ and providers’ decisions); (2) provision of decision support interventions to
prepare the patient/family and provider to make and implement a decision; and (3) evaluation
of the success of the interventions at improving the quality and outcomes of the decision
process. Additional detail is also provided to define determinants of decisions, such as sociodemographic and clinical characteristics, patients’/families’ and providers’ perceptions of the
decision and what important others think about the decision, and resources (both personal and
external) available to make the decision.
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Outline and PowerPoint slides

Content document

Table 1. Decision Support Tool Development
Final Stage
Product

Stakeholders
Involveda

Process to Seek, Assemble, Analyze, and
Incorporate Input

Decisions Identified for
Inclusion in the DST

9-page document
delineating the
principles and
goals of DST

Patient advocacy (n = 2)
Clinical research (n = 1)
Endocrinology (n = 1)
Genetic counseling (n = 1)
Genetics (n = 1)
Psychology (n = 1)
Public health (n = 1)
Sociology (n = 1)
Urology/surgery (n = 1)

The research team drafted a document based on research
literature and their own experiences, then shared with
stakeholders by email.
Stakeholders were recruited via snowball sampling,
beginning with recommendations of research team
members. Stakeholders provided feedback via track
changes editing and comment bubbles in Microsoft Word,
comments recorded by the research coordinator (RC)
during phone calls, and written email replies. The RC
collated feedback and edited and recirculated the
document in an iterative fashion until consensus was
achieved (7 iterations).

•

Patient advocacy (n = 5)
Clinical research (n = 1)
Genetic counseling (n = 1)
Genetics (n = 2)
Psychology (n = 2)
Public health (n = 1)
Sociology (n = 1)

The research team drafted a Microsoft Word document
and PowerPoint slides based on information from a
previous stage and the research literature, then shared
the document with stakeholders by email. Stakeholders
provided feedback via track changes editing and comment
bubbles in Microsoft Word, comments recorded by the RC
during phone calls, and written email replies. The RC
collated feedback, edited the outline, and recirculated it in
an iterative fashion until all agreed on a final outline (5
iterations). The RC queried all health care professional
stakeholders about treatment options—asking them to list
the main areas in which multiple options exist within their
specialty and what possible options/outcomes existed for
each decision. The RC collated responses and shared them
with the research team for incorporation into the next
stage.

Genetic testing:
Molecular vs biochemical diagnosis
Desire to learn about incidental
findings
Testing to learn about (parent)
carrier status
Gender of rearing
Treatment options
Communication/sharing
information about the child’s
DSD with others

4-page written
outline of topic
areas to be
covered;
slides with
introductory
content illustrating
the possible “look
and feel” of the
DST

•
•
•
•

Genetic testing that may
return incidental findings
Genetic testing to determine
(parent) carrier status
Gender of rearing
Treatment options—loosely
defined as all medically
available interventions
Communication

Preliminary DST v1b
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Final Stage
Product

Stakeholders
Involveda

Process to Seek, Assemble, Analyze, and
Incorporate Input

Decisions Identified for
Inclusion in the DST

Web-based tool
using Qualtrics
Survey Software as
a platform to
display
information, track
progress, and
survey users;
included
interactive
presentation tool,
Prezi, with voiceover narration

Patient advocacy (n = 8)
including law (n = 1)
Psychology (n = 1)
Clinical research (n = 1)
Endocrinology (n = 1)
Genetics (n = 1)
Psychology (n = 1)
Public health (n = 1)
Urology/surgery (n = 1)

The research team drafted the tool based on information
from a previous stage. We shared a web link to the tool
with stakeholders and content (text) was posted to a
password-protected research intranet site shared by the
research team and patient advocates. Stakeholders
provided feedback via email comments, phone, and
comments posted to the intranet and/or the DST itself.
The RC received comments and addressed “simple”
recommended changes (eg, typo, font choice) in real time.
More substantive input was collated for review by the
research team and patient advocate leaders who
identified and prioritized changes needed in the next
phase through discussion via conference call.

Which diagnostic tests and
procedures parents should
authorize
Carrier status testing
Gender of rearing
Surgery:
Which procedures
If surgery is desired, when
Communication:
Sharing information about the
child’s DSD
Seeking out more information
and/or support

Preliminary DST v2b
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Final Stage
Product

Stakeholders
Involveda

Process to Seek, Assemble, Analyze, and
Incorporate Input

Decisions Identified for
Inclusion in the DST

Web-based tool
using WordPress
platform to display
information and
gather feedback
via comment
system; contained
a series of
educational
“flyers” for online
viewing and/or
printout that
focused on specific
diagnoses, tests,
and procedures
relevant to DSD

Parents of affected
children (n = 12)
Patient advocacy (n = 6)
including law (n = 1)
Psychology (n = 1)
Adolescent gynecology (n
= 1)
Clinical research (n = 3)
Endocrinology (n = 2)
Genetic counseling (n = 3)
Genetics (n = 2)
Psychology (n = 1)
Public health (n = 1)
Sociology (n = 1)
Urology/surgery (n = 1)

We followed the same procedures from Preliminary DST
v1. Additionally, we included 2 new sources of data
collection: flyer review and parent focus groups.
Flyer review: We drafted educational flyers and
distributed them to stakeholders via the DST, the intranet,
and email. We collected, collated, and used feedback to
edit the DST as before. The research team selected health
care provider stakeholders based on expertise in the area
(eg, genetics/genetic counselors reviewed flyers related to
genes, genetics, genetic testing); non–health care provider
stakeholders were not similarly limited by content area.
Parent focus groups: 15 parents recruited through clinic (n
= 8) and national support groups (n = 7) were provided
access to the web-based DST, 12 of whom participated in
1 of 4 focus groups about their experiences in using the
preliminary DST. We audio-recorded, transcribed, and
analyzed interviews to identify recurring topics (eg,
general user acceptability, opinions on the amount and
type of information presented, values identification).
Several participants also followed-up via email. We
collated and used feedback as above.

Authorizing physical exams and
medical photography
Communication: sharing with and
telling others about the child’s
DSD
Genetic testing:
Known variants vs whole exome
sequencing
Carrier testing
Gender of rearing
Surgery and other procedures

Provisional DSTb
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Final Stage
Product

Stakeholders
Involveda

Process to Seek, Assemble, Analyze, and
Incorporate Input

Decisions Identified for
Inclusion in the DST

Web-based DST
used in clinic; a
WordPress
platform housed
educational
information
(including
downloadable
infographic charts)
and linked with
Qualtrics in which
housed the
decision-making
portions (eg, selfefficacy
assessments,
values clarification
exercises, weighing
risks and benefits)

Patient advocacy (n = 4),
including law (n = 1)
Psychology (n = 3)
Public health (n = 1)
Adolescent gynecology (n
= 2)
Clinical research (n = 1)
Endocrinology (n = 2)
Genetic counseling (n = 1)
Genetics (n = 2)
Medical student (n = 1)
Nursing (n = 1)

Because we engaged an outside web-development group
at this stage, small changes to the tool were no longer
accomplished in real time based on feedback. Rather,
there were 3 major stages in which we drafted the DST
(first draft), sought feedback and made edits (second
draft), again sought feedback, then edited the DST for use
in clinic (provisional DST).
At each stage, we shared a web link to the DST with
stakeholders and posted content (text) to a passwordprotected research intranet site shared by the research
team and patient advocates. Stakeholders provided
feedback via email comments, phone, and comments
posted to the intranet. The research team collated and
reviewed feedback and identified and prioritized changes
based on that which could be supported by evidence and
technological limitations.
We transformed flyers from the previous stage into
infographic charts and distributed them via email and the
intranet (in addition to inclusion within the DST) for
feedback following flyer review procedures. Review and
editing occurred largely via email and intranet comments
until the final versions were produced for inclusion in the
provisional DST.

Communication:
Sharing information about the
child’s DSD with others
Reaching out for additional
information and/or support
Genetic te sting:
Diagnostic testing—including
decisions regarding incidental
findings (ie, known variant vs whole
exome sequencing)
Carrier testing
Gender of rearing
Management of genitals (genital
surgery)
Management of gonads (gonadal
surgery)

The research team included representatives from patient advocacy, psychology, public health, genetics, genetic counseling, sociology, law/ethics, endocrinology,
urology/surgery, and research/project coordination with varying backgrounds in psychology, medicine, and public health—each of whom reviewed all or parts of each
phase of the DST throughout its development.
b Preliminary and provisional DST development was also informed by (1) audio-recorded clinic appointments (n = 18 families), and (2) audio-recorded interviews with
parents of (n = 8) and primary care providers for (n = 7) young patients seen in clinic. Recordings were transcribed and reviewed for common themes related to decision
making.
a
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Preliminary Versions of DST. Development proceeded in 4 stages: (1) outline and
PowerPoint slides; (2) preliminary DST, version 1; (3) preliminary DST, version 2; and (4)
provisional DST (see Table 1). Following methods and standards used in developing the content
document, the web-based DST was similarly created via an iterative process of drafting
materials, receiving feedback from a wide range of stakeholders (parents of affected children,
specialty providers, and patient advocates), editing materials, and seeking additional feedback
until an online DST was established. We coded all feedback and sorted it into themes. Informal
“member checking”44 of these themes occurred via email or phone exchanges, with more
formal checks occurring as edits, based on the feedback, were subsequently shared and revised
further as needed.
To address literacy, we subjected the text of each section under development to a
readability analysis, with an emphasis placed on targeting a sixth-grade reading level on the
Flesch-Kincaid scale, which is implemented in Microsoft Word. Given the complex nature of the
material, we rarely, if ever, achieved this goal. For example, the single word “endocrinologist”
in a sentence by itself merits a 12th-grade reading level rating. We consulted additional
guidance on a regular basis from the Michigan Medicine patient education and health literacy
program lead,45 and resources including the Plain Language Alternatives for Patient Information
and Consent Materials46 and Plain Language Thesaurus for Health Communications,47 to guide
selection of alternative language. The research coordinator introduced simplified language via
edits, then circulated edited copies for review (and continued editing) until stakeholders
approved a finalized version.

E.1.3. POPULATION/PARTICIPANTS
Recommendations stemming from the 2005 Consensus meeting appeared the following
year in a published consensus statement; these included “optimal clinical management of
individuals with DSD should comprise . . . an experienced multidisciplinary team . . . open
communication with patients . . . [in which] participation in decision-making is encouraged.”1 As
such, the research team identified and sought participation from the following stakeholders:
parents of affected children, patient resource and advocacy leaders and members, specialty
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and primary care providers, bioethicists, and others. We recruited parents of affected children
either from national resource and advocacy organizations (RAOs) or through hospitals via chart
selection. Of note, representatives of RAOs are a self-selected group: Research in the area of
peer support suggests that only a small minority of patients/caregivers actively participate in
peer support organizations14 and that they may not be representative of the population of
people meeting criteria for the medical condition.48 Nevertheless, in the area of DSD care, RAOs
represent a powerful voice that characteristically adopts positions that are in opposition to
historical standards of care for DSD; thus, we purposefully sampled parent members and
leaders to ensure a broad range of perspectives were heard. Also, as noted, to ensure that the
voices of a minority were not overweighed, we adopted an additional strategy to tap caregiver
perspectives: identification through medical chart selection. This approach had the added value
of making it possible to stratify recruitment to ensure representativeness across the full range
of DSD conditions.
Recruitment Procedures for Parents Identified Through Review of Affected Children’s
Medical Records. The IRB granted a waiver of informed consent for case ascertainment. To
ensure a representative sample, the PI and/or designee conducted a medical chart review.
Once we established that a family met the criteria (see Table 2), we invited parents to
participate either by mail or in person if they happened to be attending the DSD clinic during
the recruitment period. We emphasized that decisions regarding participation would not affect
the medical care provided to their child. In person, the PI/research staff designee explained the
project and solicited written informed consent. By mail, we sent a recruitment package that
included an invitation letter, informed consent documents, a sheet to collect demographic
information and availability for interview scheduling (to be returned if the family agreed to
participate), and a postage-paid “do not contact” postcard (to be returned if the family declined
to participate).
The PI contacted leaders of RAOs to assist with RAO member parent/caregiver
recruitment. Families were then contacted by the leadership of their respective RAO. This
contact occurred by the means each organization regularly used to contact members. Members
were given information about the project and asked to contact the PI/designated research staff
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via the method of their choosing (eg, phone; email; through the RAO, who would then pass
information along to the research team). The PI/designee then described the project further
with the caregiver to ensure that elements of informed consent were covered and eligibility
requirements were met (ie, parent of a child who has DSD, comfortable with written and
spoken English, access to phone/means of providing input), and gathered available times to
schedule a group or individual interview.
Specialist health care providers and RAO leadership members were not considered to be
participants in human subjects research because their participation was limited to feedback on
a developing product; ie, the DST. Thus, the IRB waived formal consent procedures. A
description of inclusion/exclusion criteria and first point of contact for each stakeholder group
is found in Table 2.
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Table 2. Study Participants: Inclusion and Exclusion Criteria; Recruitment Procedure
DST Development and Feedback Regarding Integration/Dissemination
Stakeholder Group

Inclusion and Exclusion Criteria

Recruitment Procedure

Parents of affected children
identified through medical centers

Parent/other caregiver to a child
aged <6 years seen either currently
or in the past for management of
DSD at 1 of the 3 participating
medical centers

Approached at the beginning of a
regularly scheduled clinic visit if it
fell within the recruitment window;
or via a letter from one of their
child’s treating physicians

Parents of affected children
recruited through RAOs

Parent/other caregiver of a child
being seen for the management of
DSD

Letter, email, or word-of-mouth
invitation to contact research team
sent via leadership of the
organization of which they were
members

RAO leadership

Recognized leader of a
DSD/intersex-focused RAO

Specialist health care providers
and other (eg, ethics, law)

Recognized service provider for
those affected by DSD as evidenced
by work in their respective field,
publications, leadership positions,
and/or peer nomination

Letter, email, or word-of-mouth
invitation from Accord Alliance
and/or project PI; flyer at a
conference
Letter from either Accord Alliance
or PI; flyer at a conference; word of
mouth; announcement through
DSD-Translational Research
Network

Primary care provider of chartselected patients

Primary care provider to affected
children whose parents were
participating in the audio-recorded
clinic appointment portion of the
study

Letter from PI

Inclusion and Exclusion Criteria

Recruitment Procedure

Parent/other caregiver to a child
aged <6 currently being seen for an
evaluation of DSD at 1 of the 3
participating medical centers; with
at least 1 clinical management
decision pending
Clinicians who spoke with the
family during their clinic visit

Approached at the beginning of a
regularly scheduled clinic visit

Audio-recorded Clinic Visits
Stakeholder group
Parents of affected children
recruited through medical centers

Specialist health care providers

Approached at the outset of a
project and again when a family
consented
Note: Additional inclusion criteria included being at least 18 years old and, for those reviewing the DST,
functional literacy in English. Stated reasons for declining participation included “too busy,” “not interested,”
and “I don’t do research.”
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E.1.4. SETTING
Stakeholders reviewed materials at their leisure and in a setting of their choosing. They
were, similarly, free to provide written or verbal feedback from the setting of their choosing.

E.1.5. DATA COLLECTION AND SOURCES
We collected feedback in person, by telephone, via email (eg, sending out copies of
proposed content and receiving written feedback), and over the internet (eg, when access to
the various iterations of the web-based DST was granted). We also utilized parent focus groups:
15 parents were recruited through clinic (n = 8) and RAOs (n = 7), 12 of whom participated in a
focus group. Focus group participants were provided access to the web-based DST. Parents
participated in 1 of 4 focus groups about their experiences in using the preliminary DST.
Semistructured interview questions focused on opinions about the content (eg, informational
content, values identification exercises, factors in decision making), delivery (eg, presentation,
length, desire to work with health care providers), and appearance and usability (eg, format,
navigation). We audio-recorded, transcribed, and analyzed interviews to identify recurring
topics (eg, general user acceptability, opinions on the amount and type of information
presented, values identification). Several participants also followed up via email. Additionally,
for members of the research team, health care providers, and key leaders of RAOs, we created
a password-protected DST-project-specific intranet site to track and display comments
regarding proposed content. We transcribed verbal feedback. We stored written feedback on
the website for others to view.

E.1.6. OUTCOMES
The main outcomes of this phase of research were (1) the content document and (2) the
DST.
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E.1.7. ANALYTICAL APPROACH
We audio-recorded and transcribed qualitative feedback collected in the form of group
and/or individual interviews and coded them for responses to questions pertaining to topic
coverage/content, presentation, and usability. Additionally, interviews were coded for the
presence of recurring comments/themes unanticipated by researchers. We similarly coded
written feedback for pertinent themes. The research coordinator collated and presented these
data to the research team via email; site PIs and patient resource representatives then
discussed these data in the context of weekly leadership group calls, to form the final set of
themes used in the early portion of the project and to guide DST development within the
Ottawa39,40 framework. We addressed differences in opinion and contrasting recommendations
(eg, some health care providers recommended detailed explanations of genetic aspects of DSD
vs patient advocate recommendations to include only the essentials) by including the
contrasting views in the collated documents, presenting to the research team, and relying on
consensus through discussion. The PI ultimately resolved any unresolved points by referencing
the Consensus Statement,1 the Ottawa framework,39-40 and health literacy guidance.45-47

E.2. PHASE 2—EXAMINING FAMILY–PROVIDER COMMUNICATION DURING CLINIC
VISITS
E.2.1. PURPOSE OF THIS PHASE
We originally conceptualized this phase as 2 stages: (1) assessment of usual care and (2)
piloting of the DST. Other than the availability of the DST for use (available only during stage 2
piloting), methods were identical. As such, the description of the 2 stages is collapsed into
examining family–provider communication during clinic visits. The purpose of this phase was 2fold. First, a better understanding was needed of the content elements to be included and the
format (including word-choice and health-literacy factors) in which information needed to be
presented. Second, after sharing the DST with families and providers in clinic, audio-recorded
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data collected in clinic were needed to provide clues regarding uptake and use (or nonuse) of
the DST in the context of usual care.

E.2.2. METHODS FOR THIS PHASE
We audio-recorded regular appointments in DSD with the goal of capturing in-clinic
caregiver–provider discussions. Additionally, we asked caregivers to complete several short
validated paper-and-pencil questionnaires to measure factors related to decision making:
Decisional Conflict,49 Decision-making Preference,50 Patient Health Screeners, the GAD7/PHQ9
that screened for anxiety and depressive symptoms,51 Relational Communication,52 Source
Credibility,53 and a modified Trust in Providers.54,55 We also asked caregivers to participate in a
semistructured interview about their thoughts on developing a DST, or feedback on the DST,
depending on whether they participated before or after its creation.

E.2.3. POPULATION/PARTICIPANTS
Recruitment eligibility depended on the index child’s age (newborn to 5.9 years), if they
received care at 1 of the 3 DSD clinics for either the assessment or ongoing clinical management
of DSD, and if they had at least 1 major clinical management decision to consider. Clinical
management decisions comprised those that naturally arose during the course of clinical care
depending on the nature of the child’s condition; ie, they were not determined by the research
protocol. As such, decisions may include gender of rearing; single gene vs whole exome
sequencing; genital and/or gonadal surgery and its timing; if, how, and when to talk to others
about the child’s DSD; and others that arose for families. Adult caregivers included biological,
adoptive, and stepparents; grandparents; and other family members who were regularly
involved with the child’s care. They were informed about the study and offered participation,
and, if interested, they provided written informed consent. We assured all potential
participants that their decision would not affect the care provided to them or their children.
The site PI contacted specialist health care providers who were members of the DSD Clinic team
at each site in advance of case ascertainment to gauge their interest in participating. Providers
were given an informed consent document to review with a research staff member. Because
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the research protocol followed only regular care (ie, providers were not selected to see
patients/families based on interest in participating), health care providers were allowed to
choose to participate in the audio recording on a case-by-case basis: Each provider was given a
recorder; the audio recording acted as their consent for a case. Some health care providers at
each site had also provided feedback about the developing DST.

E.2.4. SETTING
Audio recordings of clinic appointments occurred in the context of regular clinic visits.
Questionnaires were administered close in time to recruitment at the site of recruitment (ie,
typically at clinic) or in the context of telephone interviews.
For those caregivers who participated after the DST was created, the research
coordinator provided website access at clinic in conjunction with the clinical coordinator;
clinical coordinators are members of the patient’s health care provider team. The research
coordinator determined sections of the DST of particular relevance on a case-by-case basis via
discussion among the patient’s providers (ie, the clinical coordinator and subspecialty providers
who regularly provided patient care) and recorded them. Parents received a list of DST sections
of particular relevance to their child’s clinical care, listing areas on which they should focus.
Because the web-based DST had a mechanism that tracked when a study participant completed
various activities within the DST, the research coordinator monitored progress and informed
clinicians of the caregiver’s usage so that the clinician could incorporate that knowledge into
their clinical management.

28

E.2.5. DATA COLLECTION AND SOURCES
Clinic appointments were audio-recorded beginning at the time of recruitment and
continued until a clinical management decision was made. Decisions varied in terms of what
clinical management decisions were present (eg, decisions about genetic testing or decisions
about surgical options) and what choices were made (eg, to decide for or against or to defer
decisions until the child is older) for each case. After clinic recordings were complete, caregivers
were asked to talk with a member of the research team about their experiences and share their
opinions on the pros and cons of a DST (if they participated prior to DST use in clinic; ie, phase
2, stage 1; n = 36 caregivers, patient age range 0.01-5.54 years; mean = 1.0 years) and
experiences with the DST (if they participated once it was in place; ie, phase 2, stage 2; n = 25
caregivers, patient age range 0.01-5.17 years; mean = 2.3 years). We transcribed audio
recordings for subsequent analysis. We administered questionnaires at 2 time points: close in
time to the initial set of recordings (ie, before clinical management decisions were made) and
during the postdecision interview with research staff (ie, after decisions were made). Initial
questionnaires used paper and pencil; follow-up questionnaires were administered as fully
structured interview questions.

E.2.6. OUTCOMES
Primary outcomes included identifying the following: DST content and delivery
mechanisms not previously identified through initial interviews and feedback on successive
drafts; topics and decisions discussed by caregivers and providers; instances in which decisionmaking opportunities were present but not discussed; and communication style (ie, how the
information was discussed—eg, were closed or open-ended questions posed) used by
caregivers and providers. We also made comparisons between stakeholders (eg, parent vs
specialist and between specialty providers).

E.2.7. ANALYTICAL APPROACH
Given the vast amount of audio-recorded and transcribed materials, we analyzed
qualitative data (ie, audio recordings of clinical encounters) using the Siminoff Communication
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Content and Affect Program© (SCCAP©).56 SCCAP facilitates, organizes, and codes health
communication data and is designed so that raters can code from audio recordings. Specifically,
the program captures (1) task-driven information exchange between multiple interaction
partners, (2) the affective and relational communication activities of all communicators, and (3)
the persuasion and compliance tactics employed in health care settings that contribute to
decision making. In this study, communicative content and the use of relational techniques are
coded as binary variables. Counts, frequencies, and ratios can be employed in traditional
statistical analyses. For example, we compared how frequently and how much time was spent
on certain content issues, the ratio of family decision maker to health care provider speech, and
the number and types (open ended or close ended) of questions asked by family decision
makers. Additionally, we coded many of the elements derived from the parent self-report
questionnaires using SCCAP methods. This multimethod approach resulted in filling gaps from
questionnaire data: The number of questionnaires completed did not result in sufficient power
to justify quantitative analyses.
Additionally, we coded clinic-based transcript data to distinguish the arguments in favor
of and against surgery and to map the course of decision making.57 This process of qualitative
data analysis began with reading the transcripts iteratively in light of the social science
literature on patient–doctor interaction, medical decision making, and DSD. Two coders
independently reviewed transcripts from all cases to identify all decisions about surgery and,
once complete, grouped interactions by the parents’ initial inclination toward surgery. The
coders reconciled all discrepant codes through discussion. The analysis sought out negative
cases58,59 to strengthen the emerging conceptualization. This involved coders rereading
transcripts and searching for data that either did not support or appeared to
contradict patterns or explanations that emerged from data analysis.

E.3. PHASE 3—IDENTIFYING OPPORTUNITIES AND BARRIERS TO DST
IMPLEMENTATION
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E.3.1. PURPOSE OF THIS PHASE
This stage of the project occurred after we had created and shared with stakeholders
the provisional DST for use in clinic; it focused on elements important to dissemination
efforts—with particular emphasis on how the DST could continue to evolve and be used outside
the confines of a research study (Figure 1).

E.3.2. METHODS FOR THIS PHASE
We shared the DST with stakeholders via one of several mechanisms (see below—E.3.3
and E.3.5). We obtained feedback on the DST via interviews, meeting notes, email, and other
written communications (E.3.5). We recorded and coded feedback (E.3.7).

E.3.3. POPULATION/PARTICIPANTS
We recruited RAO leaders and specialist health care providers as in previous phases.
Their feedback was joined by parents of affected children who participated in phase 2,
examining family–provider communication during clinic visits (previously described), and
primary care providers (PCPs). PCP recruitment hinged on family involvement in phase 2. We
contacted PCPs only after participating caregivers provided written consent for the research
team to contact their child’s PCP. We sent an introductory letter in the mail with a copy of the
informed consent that the family signed so the PCP was aware of the details of their patient’s
participation. Because PCPs were geographically dispersed, we obtained informed consent by
phone and had no face-to-face contact; these providers’ participation was limited to
commenting on their experiences as a PCP to patients who have specialty care physicians; ie,
similar to conversations they typically have on listservs and at professional meetings.

E.3.4. SETTING
Stakeholders reviewed materials at their leisure and in a setting of their choosing.
Participants were, similarly, free to provide written/email or verbal/interview feedback from
the location of their choosing.
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E.3.5. DATA COLLECTION AND SOURCES
Data consisted of stakeholders’ written feedback and audio-recorded interviews that we
subsequently transcribed. Aside from PCP involvement, in which the goal was to recruit all PCPs
with whom families allowed contact, recruitment and data collection from all other
stakeholders continued until saturation (ie, the point at which no new data/themes emerge
despite the addition of more participants) was reached. PCPs (n = 2) for young patients seen in
clinic whose parents were involved in the project were provided the link to web-based DST and
participated in semistructured interviews that targeted experiences working with patients and
families with DSD, DST presentation/format, actual and anticipated DST use with affected
families, and advice for implementing a DST—in particular, the role of primary care.
Patient advocates and specialist professionals were also provided a link to the DST and a
link to a short questionnaire about the DST (n = 22 health care providers, n = 4 advocates) that
focused on the ease of logging in, the design and content of each major section, and the extent
to which they believed the support tool would support parents with a variety of (specified)
decision-making tasks. A subset of these individuals (n = 16 health care providers, n = 4
advocates) also participated in a semistructured interview that targeted their view of the
degree to which core decisions/key dimensions were included in the DST, terminology and
balancing factually correct information without oversimplifying or making it too difficult to
understand, who should use/administer the DST, anticipated barriers to implementation, and
recommendations on how to measure outcomes of DST use in the future. Finally, DST use, as
seen via online usage statistics, was recorded for caregivers who were provided access to the
DST during phase 2, stage 2, examining family–provider communication during clinic visits.

E.3.6. OUTCOMES
The primary outcome was a qualitative analysis of feedback regarding DST use and
delineation of future directions regarding its implementation and dissemination.
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E.3.7. ANALYTICAL APPROACH
As in earlier phases, we transcribed and coded qualitative feedback (audio-recorded
interviews) for pertinent themes regarding recommendations offered by participants. We
similarly coded written feedback. As in phase 1, the research coordinator collated these data
and presented the results to the research team.
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F. RESULTS
F.1. PARTICIPANTS
Table 3 summarizes the numbers of participants by stakeholder group.
Table 3. Description of the Study Sample Size Throughout the Project
Examined
Confirmed
Agreed to
Data
for
Participated
Eligible
Participate
Analyzed
Eligibility
Developing DSD Content and Format
Parents of
affected
Unknowna
Unknowna 15
15
15
15
children
Patient
Unknowna
Unknowna 11
11
11
11
advocates
Health care
Unknowna
Unknowna 23
23
23
23
providersb
Examining Family–Provider Communication During Clinic Visits
Parents of
affected
Unknowna
Unknowna 63
63
63
61e
children
Health care
Unknowna
Unknowna 82
69
69
69
providers
Identifying Opportunities and Barriers to DST Implementation
Parents of
affected
Unknowna
Unknowna 36
12
12
12
c
children
Patient
Unknowna
Unknowna 4
4
3
3
advocates
Health care
Unknowna
Unknowna 44
37
25
25
providersd
a
Unknown: Other than index cases ascertained through medical chart review (of whose caregivers were
targeted for participation), initial eligibility figures cannot be determined given sampling techniques
adopted for some participant groups (eg, the use of flyers to groups of individuals with whom the
research team has no direct contact, snowball sampling, announcements and flyers through a research
network and at a national conference); we cannot fully know the number of those who self-screened and
decided not to enroll—nor their reasons for not doing so. Additionally, it was unknown how many
caregivers and/or providers would be present at clinic appointments until the visits unfolded in real time
as research followed usual care practices.
b
Figures include primary care providers (n = 7) of affected children of parents/caregivers who
participated in the audio-recorded clinic appointments prior to implementation of the DST.
Potentially
Eligible
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c

Figures include parents/caregivers who also participated in the audio-recorded clinic appointments (n =
27 eligible; 10 participants).
d
Figures include primary care providers (n = 2) of affected children of parents/caregivers who
participated in the audio-recorded clinic appointments who were given access to the DST.
e
The child was determined not to have DSD during the course of assessment.
Note: When provided, reasons for declining participation in all or parts of the project included “too busy,”
“not interested,” and “we don’t do research/don’t want to hear about any research.”

F.1.1. PHASE 1—DECISION SUPPORT TOOL DEVELOPMENT
Fifteen parents of affected children, 11 patient advocates, and 23 health care providers
participated during the development of the web-based DST for use in clinic. Parents of affected
children participated in 1 of 4 group interviews with approximately equal numbers (8:7)
recruited from each source (ie, clinic or patient/family resource and advocacy organization).
Patient advocacy leaders came from several different patient advocacy organizations. Health
care providers included primary care providers and specialty health care providers representing
endocrinology, genetics, genetic counseling, psychology, and urology.

F.1.2. PHASE 2—EXAMINING FAMILY–PROVIDER COMMUNICATION
DURING CLINIC VISITS
Of the 63 parents/caregivers whose interactions with providers during their clinic
appointments were audio-recorded, 36 participated prior to the creation of the DST and 27
participated after its introduction. One patient was determined not to have DSD during the
course of the assessment; thus, results from 25 of 27 (or 61 of 63) are included (see Table 3).
Most identified as female (n = 35, 57.4%), white (n = 42, 68.8%), and of non-Hispanic descent (n
= 49, 80.3%; see Table 4). Health care providers included representation from endocrinology,
genetics, genetic counseling, gynecology, nursing, psychology, social work, and urology/surgery.
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Table 4. Participant Characteristics: Race, Ethnicity, and Sex of Parents of Affected
Children Participating at Clinic Visits
Race
Male (n)
Female (n)
Total (n)
American Indian/Alaska
0
0
0
Native
Asian
3
1
4
Black/African American
1
2
3
Hawaiian/Pacific Islander
1
1
2
White
16
26
42
Multirace
1
2
3
Other
0
0
0
Unknown
4
3
7
Ethnicity
Male (n)
Female (n)
Total (n)
Hispanic (Latino/Latina)
2
4
6
Non-Hispanic
20
29
49
Unknown
4
2
6
Note: We collected data on participant gender, race, and ethnicity only for parents of
affected children participating in examining family–provider communication during clinic
visits. These data were not collected for other stakeholders.

F.1.3. PHASE 3—IDENTIFYING OPPORTUNITIES AND BARRIERS TO DST
IMPLEMENTATION
In addition to caregivers who were given access to the DST during the examining family–
provider communication during clinic visits phase—10 of whom participated in interviews to
collect feedback regarding DST use—4 RAO leaders and 25 providers provided feedback on the
DST. Providers included PCPs and specialist health care providers representing endocrinology,
genetics, obstetrics/gynecology, psychology, social work, and urology. More specifically, this
phase took advantage of an existing clinical and research infrastructure in the United States,
the DSD-Translational Research Network, that consisted of DSD teams across 11 hospital sites in
the United States providing care to families affected by DSD.38 Stakeholder groups contacted
were geneticists, genetic counselors, pediatric endocrinologists, urologists and gynecologists,
behavioral health and bioethics experts, and primary care providers/medical homes. Of the 128
people screened, 54 medical providers were invited to provide feedback on the web-based
decision aid (ie, they did not participate in other development phases of this project).
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Participants were given a personal login code to access an online survey about the design and
content of the tool. Only after the survey was completed were participants (n = 22) contacted
for a follow-up interview. Thirty medical providers initially agreed to participate; however, only
16 providers actually participated, despite numerous follow-up contact attempts. In addition,
15 representatives of support group and advocacy organizations were screened, of whom 7 did
not provide feedback in previous feedback rounds and contacted through the Advisory
Advocacy Network—a unit within the DSD-TRN. Five representatives initially agreed to
participate, of whom 4 actually participated.

F.2. OUTCOMES
F.2.1. PHASE 1—DECISION SUPPORT TOOL DEVELOPMENT
Stakeholders identified the following as essential ingredients, which formed the basis of
the content document: (1) providing information about treatment options and associated risks
and benefits; (2) presenting the likelihood of varying diagnostic tests (biochemical and genetic,
imaging studies, exploration under anesthesia) and their timing; (3) interpreting “incidental”
genetic findings and carrier status; (4) interpreting test results and their relationships to gender
assignment decisions; (5) eliciting caregiver values and preferences; (6) using personal
stories/testimonials; (7) coaching caregivers in effective communication with the health care
team; (8) disclosing conflicts of interest; (9) providing balanced information about treatment
options; (10) addressing health literacy; and (11) delivering decision support on the internet.
The content document, in turn, delineated the principles and goals of the DST.
Stakeholder feedback regarding successive iterations of the provisional DST varied over
time, in response to edits to (and leading to further editing of) DST content, format, and
delivery platform (see Table 1). Qualitative analysis of the feedback led to identification of
several themes that primarily dealt with issues commonly seen in human factors engineering,
the scientific field that focuses on creating systems based on user-centered designs.60,61
Specifically, themes centered on accessibility, language, structure, and navigation. The ultimate
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goal of this phase of research, however, was the creation of a web-based DST.
We created the provisional DST for use in clinic, DSD Support Tool: A Guide for Parents,
found at DSDSupport.org (no longer functional). The site itself was a WordPress site that
presented content and IFramed a versions of Qualtrics forms. The Qualtrics forms enabled
interactive data collection. Major domains/modules included the following:
•

Introduction (Welcome, an interactive questionnaire that assesses knowledge about
DSD prior to DST use; What Is DSD; and Sex Development Basics)

•

Evaluation/Support (an interactive survey on Sharing With Others, Support for
Families, Evaluation of a Baby With a DSD, Genital/Physical Exams and Medical
Photography)

•

Testing (What Tests Are Usually Done First?, Extra Tests, a survey on Genetic
Testing)

•

Your Child’s DSD (educational materials and questionnaires intended to help families
recognize occasions when decision-making opportunities exist; identify family
beliefs, values, and preferences; and record current status on decision making in
these areas)

•

Assigning a Gender of Rearing (educational materials and questionnaires intended to
help families recognize occasions when decision-making opportunities exist; identify
family beliefs, values, and preferences; and record current status on decision making
in these areas)

•

Surgery (educational materials and questionnaires intended to help families
recognize occasions when decision-making opportunities exist; identify family
beliefs, values, and preferences; and record current status on decision making in
these areas)

•

More Information (well-being assessments, parents’ stories, an interactive
questionnaire that tests knowledge about DSD after reaching this point in the DST, a

a

An IFrame (Inline Frame) is an HTML document embedded inside another HTML document on a website;
IFramed documents behave like inline images, however, they can be configured with their own scrollbars
independent of the surrounding page’s scrollbar.
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list of Questions to Ask Your Child’s Health Care Providers, Additional Resources, and
a Glossary).
The web-based DST opens with an introduction module seen by all users. Overall, the
introduction conveys basic information about DSD (definition, prevalence, and risk factors); that
gender is not directly determined by sex chromosomes, gonadal histology, endocrine function,
or reproductive anatomy; and that early decisions, some of which are irreversible, have lifelong
implications.25 In addition, the emotional and social impact of these conditions, support
opportunities, and diagnostic evaluation process are elucidated. Simplified information is seen
by all users, with the option to take a deeper dive into a given topic via hyperlinks. Next,
parents are given more specific information about their child’s DSD diagnosis or descriptive
features (if no diagnosis is yet available) and (medical) treatment, and are assisted to identify
the immediate decisions they specifically face regarding gender of rearing, gonadal
management, and genital management. Printer-friendly information graphics are used to
complement the text as graphic visual representations of the information, data, or knowledge.
Families are next asked to consider other issues important in the decision and to clarify their
family values using a weigh scale to rate the perceived importance of certain values and
decisions. They are also asked to identify their preference for participation in decision making
and indicate their predisposition or “leaning” toward certain decisions. A summary of their
value and decision preferences can be printed out or electronically transmitted to the DSD
team for further discussion. Parents are also asked to list their questions (via a preidentified
question prompt list) to be discussed in follow-up visits with health care providers. Further
clinical encounters include reviewing possible benefits and risks with providers to verify and fill
in gaps; discussing personal values by showing the practitioner the weigh scale; making a
decision considering benefits, risks, and personal values; and planning the next steps. At
present, these materials can be found in workbook form, available from the PI (see Figures 2-4
for samples of the DST workbook pages).
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Figure 2. DST Workbook: Opening Pages
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Figure 3. DST Workbook: Information Pages—Selected Examples
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Figure 4. DST Workbook: Worksheets—Selected Examplesa

a

•
•

Clockwise from the top left:
Values clarification exercise for decisions about gender of rearing (selected portion)
Values clarification exercise for decisions about gonadectomy (selected portion)
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•
•

Identifying next steps for decisions about genital surgery (selected portion)
Self-efficacy assessment for confidence in ability to gather information on which to base
decisions (selected portion)

F.2.2. PHASE 2—EXAMINING FAMILY–PROVIDER COMMUNICATION
DURING CLINIC VISITS
We audio-recorded interactions between caregivers and providers at 3 medical centers
to capture caregiver–provider discussions of clinical management decisions. Recordings took
place before and after a clinical management decision had been made. Decisions differed by
index case; eg, whether to purse genetic testing, whether to pursue a surgical intervention. Two
centers followed a multiprovider communication model in which family members met with
several providers simultaneously for 1 to 2 meetings lasting 9 to 123 minutes. The third center
had serial parent–specialist discussions, each lasting 2 to 96 minutes. DSD team providers
included pediatric endocrinologists, geneticists/genetic counselors, psychologists, and
urologists/gynecologists. Most appointments took place within the framework of the DSD clinic.
Slightly more than half (n = 36, 57.1%) of family caregivers participated prior to the creation of
the DST and 25 participated after its introduction.
Caregiver–Provider Conversations. Overall, health care providers spoke more than
caregivers. Based on the SCCAP analysis, of 54 053 utterances, 30 751 (56.9%) were health care
provider utterances and 23 302 (43.1%) family utterances, yielding a ratio of 1:0.76. Comparing
by specialty, geneticists and genetic counselors accounted for 24.1% (n = 13 017) of the total
utterances, endocrinologists 11.4% (n = 6150), urologists/gynecologists 10.8% (n = 5828),
psychologists 9.7% (n = 5267), and other health care providers 0.9% (n = 489) (p < .001). The
most frequent topic was “medical information,” accounting for 24.3% (n = 13 122) of total
utterances. The frequency of topics varied among provider subspecialty. Geneticists’ utterances
were composed of “medical information” (27.8%, n = 3625) and “noting previous statements”
(16.9%, n = 2202). Urologists/gynecologists and endocrinologists were the most medically
focused in their speech, talking about “medical information” more than a third of the time,
37.8% (n = 2202) and 34.9% (n = 2144), respectively. Urologists/gynecologists commented on
“testing/treatment” 19.0% (n = 1106) of the time, while the topic was mentioned by
endocrinologists with a proportion of 13.7% (n = 842). By comparison, psychologists spent
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significantly more time on “psychosocial information” (18.3%, n = 964), with less time on
“medical information” (16.6%, n = 874). Families spent much less time on “medical
information” (18.1%, n = 4216) and more time on “psychosocial information” (7.8%, n = 1817),
which contrasted with the health care providers (except for psychologists).
Both health care providers and parents asked questions; overall, 8.4% of utterances
were questions. Of all family utterances, 4.4% were questions. Health care providers asked
more than double the percentage of questions asked by families (11.6%), although this varied
by provider. Geneticists asked the most questions, accounting for 14.7% of their total utterance
count, followed by psychologists (13.9%), endocrinologists (9.2%), and urologists/gynecologists
(5.7%). Psychologists also asked the highest percentage of open-ended questions (33.8%),
compared with endocrinologists (22.7%), geneticists (16.3%), and urologists/gynecologists
(14.5%).
Questionnaire Data. Collection of quantitative data derived from questionnaires
administered to parents of affected children was less complete than anticipated and would not
support sufficiently powered inferential data analyses. More specifically, of the questionnaires
administered before a clinical decision was made, 47 (74.6%) caregivers completed the
Decision-making Preference scale and 39 (61.9%) completed the GAD7/PHQ9. Questionnaires
administered after decisions were made took place in the context of interviews outside the
clinic setting. Response rates diminished for all questionnaires (Decision-making Preference,
GAD7/PHQ9, Decisional Conflict, Relational Communication, Source Credibility, and the
modified Trust in Providers) to include 21 (33.3%) respondents. Fortunately, we also assessed
some of the data collected via questionnaire (eg, Relational Communication) using the SCCAP,
which we used to code clinic interactions between parents and health care providers.
Additional data analyses are ongoing.
Surgical Decision Making. We qualitively coded audio recordings of interactions
between specialist health care providers and 61 caregivers of 31 patients that occurred during
regular specialty clinic appointments at the 3 academic medical centers to distinguish the
arguments in favor of and against surgery brought up by either parents or clinicians and to map
the course of decision making. In the 31 cases, clinicians or parents raised the possibility of

44
surgery for 23 patients. Talking points mentioned by clinicians or parents at least once included
the following: option of not doing surgery (83%), mention that surgery is not urgent (78%),
surgery is cosmetic/elective (74%), surgery is controversial (65%), future interests of the child
(65%), and consultation with outside sources (eg, peer support or advocacy organization; 61%).
Under circumstances of ambivalence or uncertainty on the part of either the provider and/or
caregiver, caregivers tended to selectively attend to details and discount warnings (eg, a case in
which parents initially came to clinic expressing a strong desire for surgery; health care
providers shared balanced arguments for and against surgery; parents repeated the arguments
that favored surgery and did not repeating nor discuss the counterarguments); providers
emphasized details in favor of the decision they considered most appropriate in the situation.
We did not observe substantive differences in the communications between caregivers and
providers before vs after the introduction of the DST.

F.2.3. PHASE 3—IDENTIFYING OPPORTUNITIES AND BARRIERS TO DST
IMPLEMENTATION
Actual DST Use. Actual use of the DST among caregivers who were provided access to
the DST varied across and within families. We tracked use online with a built-in mechanism that
showed when users completed each of the decision-making exercises. Few caregivers used the
web-based DST as designed: 16% of caregivers (representing 15% of children) reviewed all
content and completed decision-making exercises; 44% (representing 54% of children) used it
at least partially; and 40% (representing 31% of children) did not use it past initial logins at clinic
or home. Usage and patient age were related (F2,22 = 25.1; p < .001) such that those who used it
fully had older children (m = 4.2 years; p < .001) than those who used it partially (m = 0.9 years)
and those who did not use it past initial login (m = 0.2 years; p < .001); the difference between
the latter 2 groups did not reach statistical significance (p < .13).
Three caregivers, who reported experiencing technological issues, requested and
received printed/paper copies of relevant DST elements and are included in the counts above.
Clinical and research coordinators inquired of other participants who had not logged in after a
period of 1 to 2 weeks after being granted access if they would like printed copies; all declined.
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Aside from initial interactions when caregivers were first allowed access to the DST, few
clinicians explicitly mentioned its use during clinic visits.
Dissemination and Integration. We performed a content analysis of transcribed
interviews and written feedback of health care provider and patient advocate stakeholders who
had the opportunity to work with the DST outside the clinical setting. We categorized the
content into discrete domains and topics of concern: positive/negative features of DST, changes
needed, relevance, format, timing for use as well as an identification of the factors influencing
use of the DST, and decision support and impact on the shared decision-making process.
Participants identified the following needs: (1) to refine the DST for it to be viewed as legitimate
by all stakeholder groups; (2) to convince providers to alter their usual model of care by using
the DST in their practice; and (3) to create effective systems for delivering decision support and
adequate follow-up.
More specifically, regarding refinement, stakeholders noted some technological glitches
and a general reading level that was considered too high for parents. However, these were not
universal critiques; eg, while advocates mentioned reading level concerns, parents did not.
Additionally, some disagreement about terminology (eg, intersex vs DSD) used in the DST
remains unresolved as different stakeholder groups hold differing opinions about appropriate
terms. Concerned about overwhelming families at long, multidisciplinary follow-up visits, health
care providers preferred introducing the tool in clinic and encouraging families to further use it
at home, on the condition that they had proper instructions for using the tool and wrote down
their questions and concerns. In contrast, RAO representatives underlined the need for medical
providers to go through the DST with families.
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G. DISCUSSION
G.1. DECISIONAL CONTEXT
When children are born with DSD, parents and clinicians have many decisions to make
on the child’s behalf. Elective clinical management decisions (some irreversible) on behalf of
newborns and young children with DSD are often made at times when parents feel intense
emotional distress and struggle with learning about their child’s complex medical condition.
Anxiety-driven decisions often reflect limited knowledge of the range of options and
inadequate weighing of the potential risks and benefits. Former patients and health care
advocates complain that parents are provided inadequate information with which to make
decisions for their child. Research corroborates these complaints: Parents often have not heard
of DSD conditions before their child’s birth and typically do not perceive that treatment choices
exist; instead, many assume the diagnosis implies a single treatment path.

G.2. PROJECT RESULTS IN CONTEXT
Decision aids and support tools are commonly found in other areas of adult health
care62; this study represents the first attempt to create and pilot a DST for DSD. Based on
findings from other areas of medicine where decision aids have been introduced, we
anticipated that creation of a DST for DSD would help provide parents with adequate
background information with which to make informed decisions that identify and incorporate
personal and cultural beliefs and family values. The DST should provide a common framework
and language for stakeholders who come from different backgrounds to communicate clearly
with one another. Additionally, results related to the examining family–provider communication
during clinic visits portion of the study highlight areas for future hypothesis generation and
testing.
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G.3. IMPLEMENTATION OF STUDY RESULTS
Regarding actual DST use among parents and health care providers during pilot testing,
our results are in line with other research showing that fewer than expected parents were
directed to use the web-based DST.63 Potential barriers noted by others include technical
problems; clinicians’ limited understanding of how patient DSTs could be helpful; clinician
perception that shared decision making for DSD treatment was already commonplace; and
external factors, such as efficiency targets and best-practice recommendations.63
More specifically, evidence that some clinicians did not fully grasp how a DST could be
helpful was reflected in the comment “but we already do that” (ie, implying that all aspects of
the DST—including education, values identification, and a formal weighing of family values and
preferences in light of available evidence—is already routinely accomplished for each patient
for each relevant decision) when introduced to the DST. This and the manner in which the DST
was introduced may have contributed to the fewer than expected instances of clinicians
recommending DST use during the context of clinic appointments. In contrast to much of the
research literature in which decision aids and support tools are delivered to the intended
audience (patients, families) in a highly structured manner, commonly involving the research
team, the DST was administered by clinicians in a real-world environment under circumstances
of usual care. Several of the clinicians who delivered the DST to caregivers had participated in
its development; an assumption guiding rollout was that involvement in the creation and
development of the DST—including decisions on how it would be used with caregivers—would
translate to uptake by involved clinicians who would also model DST use to others. Clinicians
not directly involved in DST development were introduced to the DST by clinician members of
the research team via formal presentation and informal discussion prior to rollout. Messages
were reinforced during preclinic meetings when the clinical team made decisions regarding
which modules were most relevant for each family. However, clinicians received no specific
training in how to translate this type of involvement into talking points with the family or
consideration of how use of the DST might alter clinician workflow. Ultimately, as shown here
and in other research,63 simply developing web-based interventions will not solve the problem
of failing to incorporate DSTs into routine practice; rather, a broader implementation strategy
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will be required to integrate DSTs into routine practice.

G.4. GENERALIZABILITY
DST Development. DSD comprises several medical conditions for which the “right”
decisions about the best course of action is not always obvious and can, at times, become
controversial. We sampled a diverse group of stakeholders to help identify components and
provide feedback on the DST’s development. Stakeholders included parents of affected
children, patient resource and advocacy leaders and members, specialty (endocrinology,
genetic counseling, genetics, gynecology, psychology, nursing, and urology/surgery) and
primary care providers, bioethicists, and others. It was intended, and was borne out in his
project, that sampling this variety of stakeholders should result in a wide range of perspectives.
As such, we included shared/cross-cutting perspectives across groups in the provisional DST (eg,
educating families, supporting families, providing known pros and cons about procedures). We
did not included in the DST design positions stated by any one stakeholder group that conflicted
with all other stakeholder group perspectives; eg, declaration that genital surgery is
tantamount to torture (see G.5. SUBPOPULATION CONSIDERATIONS).
DST Development and Use. Families who were recruited in clinic were predominantly
Caucasian, non-Hispanic. Except for phase 2, stage 1 caregivers who participated prior to DST
development, participation was limited to those who had functional literacy in English, as we
created the DST using the English language. It would be inappropriate to assume that concepts
about DSD, its clinical management, and shared decision making would be understood in a
similar fashion across all cultures. Further, each of the clinics whose clinicians extensively
contributed to the development and/or use of the DST can be described as large regional
medical centers whose catchment area extends greatly beyond the county (and even state) in
which it is located. Each center was a member of the NIH-funded DSD-Translational Research
Network38; ie, a network of clinical sites dedicated to setting standards of care for patients and
families living with DSD. Each site offered the services of a multidisciplinary clinical team whose
members—endocrinologist, geneticist, urogenital surgeon, and psychosocial support
professionals—are trained in the specific care of DSD patients and their families. Member sites
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were also continuously engaged in research to assess and respond to the specific needs of
those affected by DSD. To the extent that center characteristics may affect results,
generalizability to other settings is not fully known.

G.5. SUBPOPULATION CONSIDERATIONS
We did not design this study to compare DSD subpopulations based on the efficacy of
DST delivery; nevertheless, development of this DST generated questions regarding differential
effectiveness across the spectrum of specific conditions that fall under the DSD umbrella. DSD is
an umbrella term for a myriad of conditions that affect the embryologic and fetal development
of genital and reproductive structures—these are caused by a variety of identified and, as of
yet, unidentified genetic variations, each with a range of body phenotypes. For every newly
identified person with DSD, there may be multiple decision points to consider—most of which
are challenging for one or more decision makers. Whereas gender assignment in people with
congenital adrenal hyperplasia or proximal hypospadias may not be considered challenging by
some, decisions such as whether to perform early genital surgery to normalize appearance and
function are fraught with controversy within and across stakeholder communities. A specialist
experienced in DSD care is likely to have developed, and will choose among, several schemas
for managing cases based on what he or she views as defining characteristics of the patient (eg,
genital appearance, function, personal understanding of the influence of prenatal hormone
exposure on gender development). A new parent, however, will not have the same frame of
reference as the experienced clinician. Even after karyotype and anatomic findings are shared,
parents may continue to question the pros and cons of genetic testing, surgery and its timing,
and talking to others (eg, extended family, friends, the child himself or herself) about the DSD.
Parents will have questions: how much to say, to whom and at what time, and whether to
contact patient support and advocacy organizations. These questions and decision points are
the same across all DSD conditions and potentially have profound effects on family adjustment,
parenting, and the emerging self-concept of the affected person. Additionally, former patientcum-advocates may have developed different schemas that point to different challenges and
influence the context in which clinicians and parents or patients make decisions.
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In the research for this study, we observed different stakeholder perspectives about DST
content. These include the following: Geneticists wanted to include highly detailed information
on genetic testing and causes of DSD as well as “carrier testing”; patient advocates encouraged
limiting information to “just the basics,” so that parents could identify occasions when decisionmaking opportunities exist, the pros and cons of each option, and the known risks and benefits,
without becoming overwhelmed; specialist health care providers urged that it be a stand-alone
product that families could use largely on their own; while patient advocacy representatives
called for its use in the clinical setting alongside the providers. Additionally, some patient
advocates equated all elective surgical interventions on genital or reproductive structures to
“torture.” Some of these advocates have worked with the UN High Commissioner for Human
Rights and the UN Special Rapporteur on Torture and Other Cruel, Inhuman or Degrading
Treatment or Punishment to call for the “prohibition of surgery and treatment on the sex
characteristics of minors without informed consent.”23 Further, some of these advocates called
for the inclusion of this perspective in the DST. In contrast, other patient advocates and health
care professionals opposed inclusion of this material out of concern that it would no longer
allow for parental choice and decision making on behalf of their child regarding surgery.
Ultimately, how to settle these differences will require evidence that stems from systematic
research in these areas.
An additional consideration for this type of research involves ensuring that expectations
about the role of each stakeholder group are made explicit—particularly in light of the differing
perspectives offered between stakeholder groups on genital surgery. In areas in which
disagreement occurred, final decisions on what was included rested on the research team—
and, ultimately, the PI—rather than any one stakeholder group. The structure and governance
involved should be clear in the mind of the research team and shared with all prospective
participating stakeholders so that individuals or organizations can opt in or out accordingly at
the project’s outset.
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G.6. STUDY LIMITATIONS
The 3 participating medical sites were all members of the NIH-funded DSD-Translational
Research Network. While that created ready-made pathways for cross-institutional research
(eg, creating and piloting the DST), their use raises questions about the generalizability of
results outside the network. Additionally, generalizability across cultures, particularly those in
which English is not a primary language, requires further study.
Another limitation rests in how the DST was introduced (eg, the lack of formal training
regarding talking points to be used with caregivers, anticipation of changes to provider
workflow) and intended to be used; ie, presented to families in clinic for them to use, primarily,
at home, with clinicians prepared to review progress and answer questions brought in by the
family. While this was the preferred method of integration by health care providers, it differed
from that of patient advocacy leaders, who, later in the project period, urged its use in clinic in
addition to home use. How results may have differed had another approach been adopted from
the outset is open to question. Of note, while all caregiver in-clinic activities progressed without
changes in participation (eg, no drop-outs owing to being “too busy,” few unreturned
questionnaires), activities outside of clinic (including postdecision/postclinic recording interview
participation and actual DST usage) were poorly attended, with participants citing “too busy” as
a reason not to participate. Additionally, although we asked questions about usability and user
acceptance during focus groups and stakeholder interviews, we did not conduct formal usability
testing; it is possible that we could have addressed some technological issues affecting use had
formal usability testing been a component of the project.64 Finally, while few clinicians explicitly
mentioned its use during clinic appointments, information about which sections were (or were
not) completed by participants was communicated to each patient’s clinical providers by the
research coordinator prior to clinic visits. It is possible that this knowledge was incorporated
into their presentation; however, this hypothesis was not formally tested.
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G.7. FUTURE RESEARCH
Integrating the DST Into the Clinical Setting. The Michigan-based research team has
continued to refine and revise the DST based on stakeholder feedback, including transitioning it
from a web-based tool to a modular workbook that can be tailored to family needs specific to
the affected patient’s characteristics. Additional research on methods of integrating its use into
usual care will occur, first at the University of Michigan and then at sites participating in the
DSD-TRN (the DSD-TRN currently includes Michigan, Seattle, and 10 other sites).38
We will use the Plan-Do-Study-Act (PDSA) cycle65 as the framework for further
development. Described as “the scientific method, used for action-oriented learning,” a
complete PDSA cycle involves monitoring performance, implementing operational changes,
reviewing the effect of each change, and adjusting operations accordingly; this cycle is intended
to be repeated until satisfactory results are found.65 Viewed from within the PDSA framework,
the piloting testing described in this report comprises the first elements in the cycle.
Expectations Regarding Research Across Stakeholder Groups. Given potential differences
in how academic medical researchers and nonresearchers view research, its purpose, and its
pace, we recommend more attention to better defining attitudes and expectations about the
role and pace of research across stakeholder groups.
Defining Success. Differences exist in how stakeholder groups define successful outcomes for
treatment of DSD. Future research should systematically gather information on how members of each
stakeholder group define “successful outcomes” in DSD and the “best” way to achieve these outcomes.
Additionally, research is planned to learn what tradeoffs stakeholders would make when one outcome
conflicts with another (eg, managing aspects of privacy vs disclosure, patient involvement in decision
making about surgery vs conducting surgery at a young age so the child has no “bad” memories of the
surgical events).

53

H. CONCLUSIONS
Despite calls for an interactive web-based DST that promotes shared decision making,
only a minority of families fully used the tool, either at home or in clinic, and few clinicians
mentioned its use within the context of clinic appointments. Our results highlight considerable
structural and attitudinal challenges to overcoming issues that underpin the status quo in
decision making in routine DSD health care. Conceptualizing what has been accomplished in
this project in terms of the 4 steps of the PDSA cycle,65 we accomplished the Plan—step 1—to
add structure to the shared decision-making process through introduction of a web-based DST,
along with a strategy for collecting data related to its meaningful use. We completed the Do—
step 2—by piloting the DST in a pilot sample. Our analysis of data and study findings constituted
Study—step 3. Based on lessons learned, ACT—step 4—began by refining the presentation of
the DSD by creating a workbook companion to the web-based DST. Lessons learned from the
pilot are also leading us to create an educational resource for specialist providers prior to the
health care team’s use of the DST in usual care.
This project has taught us that meaningful assessment of the value of the DST in shared
decision making requires that its integration within usual care—a substantial deviation from
existing workflows—be embedded within accepted mechanisms for quality improvement in
health care; eg, the PDSA cycle. Ultimately, the value of the DST needs to be evaluated by
assessing the extent of parental engagement in and quality of parental decision making on
behalf of their newborn or young DSD-affected child and the reduction or absence of decisional
regret in the face of continuous medical discoveries, modifications of interventions, and
potential shifts in population understanding of and attitudes toward DSD.
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