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Introduction: Parents and guardians of infants and young children with

differences of sex development (DSD) often face numerous health and social

decisions about their child’s condition. While proxy health decisions can be

stressful in any circumstance, they are further exacerbated in this clinical

context by significant variations in clinical presentation, parental lack of

knowledge about DSD, irreversibility of some options (e.g., gonadectomy), a

paucity of research available about long-term outcomes, and anticipated

decisional regret. This study aimed to engage clinicians, parents, and an adult

living with DSD to collaboratively co-design a suite of patient decision aids

(PDAs) to respond to the decisional needs of parents and guardians of infants

and young children diagnosed with DSD.

Methods: We used a systematic co-design process guided by the Ottawa

Decision Support Framework and the International Patient Decision Aids

Standards (IPDAS). The five steps were: literature selection, establish the

team, decisional needs assessment, create the PDAs, and alpha testing.

Results: Our team of health professionals, parents, adult living with DSD and

PDA experts, co-designed four PDAs to support parents/guardians of infants or

young children diagnosed with DSD. These PDAs addressed four priority
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decisions identified through our decisional needs assessment: genetic testing,

gender of rearing, genital surgery and gonadal surgery. All four PDAs include

information for parents about DSD, the options, reasons to choose or avoid

each option, and opportunities for parents/guardians to rate the importance of

features of each option to clarify their values for these features. Qualitative

feedback was positive from our team and when alpha tested with an

interprofessional DSD speciality team in a single center.

Conclusions: These PDAs are clinical tools designed to support parents/

guardians to be involved in making informed DSD decisions; next steps are

to determine parents’ decisional outcomes. While these tools are specific to

DSD, the process through which they were co-designed is transferable to co-

design of PDAs in other pediatric populations.
KEYWORDS

patient decision aid, disorders of sex development (DSD), differences of sex
development (DSD), intersex, decisional needs, shared decision making, decision
making, decisional conflict
1 Introduction

Differences of sex development (DSD), also called ‘disorders

of sex development’, ‘intersex traits’, or “developmental

variations of sex characteristics refers to a multitude of

congenital conditions in which development of chromosomal,

gonadal, and/or anatomical sex is atypical (1, 2). Within this

definition, DSDs can have a wide range of gonadal phenotypes,

such as partial or complete gonadal dysgenesis and ovotestis, and

external genital phenotypes, such as hypospadias, clitoromegaly

and ambiguous genitalia or fully masculinized or feminized

genitalia that are discordant with karyotype or gonadal

phenotypes. Using this inclusive definition, DSDs are

estimated to occur in approximately one in 100 live births (2,

3). Parents and guardians of infants and young children newly

diagnosed with DSD are often presented with numerous proxy

decisions to make related to their child’s condition. Young

children refers to those who are too young to be expected to

meaningfully participate in the process of decision making.

Although a previous legal case in the USA used the “rule of

sevens” that children less than 7 years of age do not have

decision making capacity (4), a study with parents and

children, having experience living with diabetes, involved

children as young as six years of age in the decision about

changing insulin delivery (5).

Since the 1950s, it has been standard practice to perform

‘normalizing’ genital surgery in infancy based on the perception

that this would lead to improved psychosocial and surgical

outcomes (6). Recently, however, there has been growing
02
controversy over early elective genital and gonadal surgeries,

resulting in some medical centers ceasing to perform them and

several Human Rights Organizations denouncing them as

human rights violations (1, 7–9). While research into the long-

term outcomes of these surgical decisions is lacking, there have

been reports of decision regret in both parents and their grown

children related to surgical decisions made in infancy. In a

systematic review of five studies (N=783), 20% of parents who

consented to hypospadias surgery for their young child reported

moderate to severe decision regret and 45% reported mild

decision regret (10). One modifiable decisional need associated

with higher decision regret was pre-operative parental decisional

conflict (10). Perspectives of parents who did not consent to this

surgery were not formally assessed (10). Debate has also

emerged amongst and between clinicians, advocates, patients,

and families surrounding Western standards of care related to

gender of rearing and the extent of investigations and treatment

required (1).

Parents and guardians of an infant or young child with DSD

require support to address their decisional needs. In a systematic

review of 140 studies about decisional needs of parents facing a

range of healthcare decisions, three key decisional needs were

identified (11). First parents identified ‘needing information’

from different sources delivered in a way that facilitated its use.

Parents also wanted to ‘talk with others’, including other parents;

although they reported that these discussions sometimes

resulted in their feeling pressured to make decisions based on

the other parents’ opinions. Third, parents wanted ‘control over

the process’ for these emotionally charged decisions and control
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in the consultation, without structural barriers interfering with

their participation in making decisions. Patient decision aids

(PDAs) are clinical tools that can address decisional needs and

facilitate shared decision making (SDM) (12, 13). Particularly in

clinical situations where multiple management options exist,

studies have demonstrated that PDAs support high-quality

decisions by presenting the evidence on options (including

benefits and harms) in a balanced format and helping patients

or proxies to clarify their values for features of options so that

they can actively participate in SDM with their clinician(s).

PDAs are different from parent information materials because

they focus on a specific decision and provide information in a

structured format that can prepare parents for making shared

decisions with the clinician. However, few studies have evaluated

PDAs in pediatrics. In one study, a PDA was designed to capture

both the perspectives of the child with diabetes and the parent

independently so that children as young as seven years old could

participate in making the decision about selecting an insulin

delivery method (5, 14). Parents and children who received

decision coaching using this PDA were satisfied with the

intervention and had lower decisional conflict (5).

Parents and guardians of infants with a DSD, however, are

tasked with making decisions about their child’s future without

knowing their child’s values or opinions and within a rapidly

changing clinical context (8, 15). While proxy health decisions

can be stressful in any circumstance, they are further exacerbated

in DSD by significant variations in clinical presentation, lack of

parents’/guardians’ knowledge about these conditions, the

irreversibility of some of the options (e.g., genitoplasty,

phalloplasty, gonadectomy), a paucity of high quality research

available about long-term outcomes, anticipated decision regret,

and pressure from external sources. For example, there is tension

in DSD decision making between a human rights approach (i.e.,

the right to bodily autonomy) (16) and the responsibility and

right of parents to make decisions that they believe to be in the

best interest of their child and family. In 2019, the American

Medical Association (17) maintained the status quo of parental

rights. As such, an enormous responsibility is placed on parents

to make complex decisions without standardized and evidence-

based decisional support resources.

Currently, there is one PDA available for parents of a child

born with hypospadias who are considering surgery; most of

whom would not be considered to have DSD (18, 19). Parents

described the PDA as easy to understand and thought it would

help prepare them for decision making (19). Given the parents’

and guardians’ decisional needs and PDAs limited to one on

hypospadias repair, there is a need to create a series of PDAs to

respond to the decisional needs of parents and guardians of

infants with DSD. The aim of this current manuscript is to

outline and discuss the methods we employed to co-design a

suite of PDAs, as guided by the Ottawa Decision Support

Framework and International Patient Decision Aids Standards,

so that it may serve as a methodological guide for others.
Frontiers in Urology 03
2 Methods

We used a systematic co-design process guided by the

Ottawa Decision Support Framework and the International

Patient Decision Aids Standards (IPDAS) (20–22). The Ottawa

Decision Support Framework hypothesizes that decision support

interventions such as PDAs that address patient/families’

decisional needs will lead to quality decisions that are

implemented (22). According to IPDAS (21), creating a

quality PDA requires the following steps: literature selection,

establish the team, decisional needs assessment, and create the

PDAs with iterative alpha testing (see Figure 1). The project was

submitted to an Institutional Review Board (IRB) at Michigan

Medical School and deemed exempt from IRB oversight due to

the targeted sample (HCPs) and absence of collecting protected

personal health information.
2.1 Step 1: Select literature

Prior to this study, content expert members of our team

conducted a thorough literature review to create educational

resources for parents/guardians of children with DSD (23).

Findings were used to create a comprehensive 185 page

evidence-based education resource which was made freely

available online. As the information was not presented in a

structured way to guide decision making, clinicians were not

using it to discuss decisions in clinical practice (24, 25). This

education resource served as both the impetus and the evidence-

based content for the PDAs.
2.2 Step 2: Establish the team

We established our research team with four pediatric

clinicians (psychologist, general pediatrician, and pediatric

endocrinologist and urologist), two parents of children with

DSD, an adult living with DSD, and experts in PDA design,

including a graduate student. The research team was invited to a

virtual introductory meeting to describe the project and to discuss

their experiences with DSD decisions. Previous research has

shown that when knowledge users are involved on the research

team, they are more likely to consider the findings relevant and to

use them (20, 26). Our research team was responsible for the

subsequent steps in co-creating the suite of PDAs.
2.3 Step 3: Identify decisions and
parents’ decisional needs

Our research team prepared and sent a survey to clinicians

providing care to children with DSD to identify areas of greatest
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need for decision support (27). The survey was based on the Ottawa

Decision Support Framework (22) and tested by members of the

research team. We reviewed the results for the first round of

respondents (28 clinicians) and identified three common difficult

decisions that were relevant across a broad number of DSD

conditions: 1) genetic testing, 2) gender of rearing, and 3) surgery

(see Figure 2). Through team discussions about differences in the

characteristics of surgeries, we identified two main types of surgical

decisions: 3a) genital surgery and 3b) gonadal surgery. Other

decisions included whether or not to have the child’s internal

anatomy examined under anesthesia, share information about

DSD with family/friends or their child, using medications,

obtaining mental health services, and attending support groups.

These decisions were not prioritized for the initial suite of PDAs

because they were either too condition-specific, had limited harms,
Frontiers in Urology 04
and/or were identified as ‘non-decisions’ because they were

necessary for effective care (e.g., hormone replacement for a child

with congenital adrenal hyperplasia).

Most respondents thought it was very important to have

information on benefits/harms of all available options (89%) and

access to an interprofessional healthcare team to discuss options

with families/guardians (86%). Conversely, only half (54%)

thought it was important to know what features of options were

important to parents/guardians, and 39% wanted to have access to

PDAs reflecting existing barriers to SDM. These identified

decisional needs were consistent with a systematic review of 45

other decisional needs assessments based on the Ottawa Decision

Support Framework (28). The research team discussed the results

of the decisional needs assessment and agreed to create a suite of

PDAs for the four identified difficult decisions.
FIGURE 1

The PDA co-design process.
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2.4 Step 4: Co-create the PDAs using a
PDA template

We drafted four PDAs using a two-phased process. For the

first set of PDAs, on genetic testing and gender of rearing, the

PDAs were initially drafted by the PDA experts on the research

team using a previously well-tested standard template based on

the Ottawa Decision Support Framework (22). This template

provides a step-by-step way to make the decision and has been

proven to improve knowledge, reduce decisional conflict and

increase participation in decision making in 24 randomized

controlled trials of PDAs for other decisions (29, 30). This

template includes space to add the health condition, decision

(stated explicitly), target audience, options, benefits, and harms;

all of which are IPDAS criteria required to be defined as a PDA

(31, 32). Then, it provides an interactive exercise for clarifying

parents’/guardians’ values related to the outcomes of the

potential options, a knowledge test to verify understanding,

and the SURE test (Sure of myself; Understand information;

Risk-benefit ratio; Encouragement) to screen for remaining

decisional needs (33). The template also has prompts to meet

the six criteria for minimizing risk of making a biased decision,

which are: presenting information using equal detail, including

citations for evidence, publication date, update policy, funding

source, uncertainty around outcome probabilities (31). Evidence

from the literature review was used to populate the PDA

template. This process was repeated for the two surgical PDAs.
2.5 Step 5: Alpha testing

With our research team, we conducted alpha-testing of the first

two PDAs using virtual meetings and individual written feedback.

Alpha-testing aims to determine the comprehensibility, usability,

and acceptability of a PDA (21). The PDAs were iteratively revised

after each of the three meetings. The two surgical PDAs were

reviewed in a virtual meeting with our research team. We then met
Frontiers in Urology 05
virtually with a DSD interprofessional healthcare team consisting of

clinicians specializing in bioethics, genetic counselling,

endocrinology, urology, and pediatrics at a large pediatric hospital

to get feedback on all four PDAs. The PDAs were circulated prior to

each meeting and summarized during the meeting with reference to

key elements necessary to meet the IPDAS criteria (31). Based on

these multiple, iterative rounds of feedback, four PDAs were

finalized. Plans are in development for beta-testing the PDAs in

the DSD clinic with parents/guardians and clinicians discussing the

decisions. The University of Michigan Medical School Institutional

Review Board reviewed the study and determined that it was

exempt from ongoing review per federal exemption guidelines.
3 Results

3.1 Patient decision aids

PDAs were created for four specific, difficult decisions faced

by our target audience: parents/guardians of an infant or young

child with DSD. Information on the condition, options, benefits

and harms was presented in a format that made it possible to

compare the positive and negative features of available options

and efforts were made to transparently link information to the

evidence sources. However, there is limited empirical evidence

and the Western standard of DSD management has been based

on expert opinion or consensus and with attention to ethical

considerations. The PDAs also provide an interactive exercise to

clarify parents’/guardians’ values for features of options by using

a 0 to 5 scale where ‘0’means it is not important and ‘5’means it

is very important (see Figure 3). The genetic testing PDA uses a

similar exercise where users rate each of the pros and cons using

stars to show how much each one matters them on a scale from

‘0’ stars which means not at all to ‘5’ stars which means a great

deal. All research team members were identified as authors with

their credentials. The following outlines specific details about

each of the four PDAs.
FIGURE 2

Decisions identified during the decisional needs assessment.
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3.1.1 Genetic testing
The PDA presented two options: having genetic testing

(beyond karyotype) or not having genetic testing. We provided

information on the different types of genetic tests available (e.g.,

chromosomal microarrays, single gene or panel testing, targeted

gene testing, whole exome to genome sequencing). Although

there is a move to include costs in PDAs, this information was

not publicly available and appeared to be quite variable

depending on the testing facility. Benefits included potential to

guide healthcare management and provide insights about long-

term health outcomes. Potential harms included risk for

discrimination (e.g., life insurance, romantic partnership,

competitive sports) and discovering information that is not

helpful, including future unrelated illnesses and previously

unknown paternity. The final reading level was Flesch-Kincaid

7.6 (i.e., between 5th and 6th grade in a US school). The genetic

testing PDA met all IPDAS criteria for being defined as a PDA

and five of six criteria for minimizing risk of bias. The sixth item,

describing uncertainty around the probabilities, was

not applicable.

3.1.2 Gender of rearing
The PDA presented two options: raising the child as a binary

gender (girl, boy) or gender-neutrally. Information regarding

current understandings of sex and gender identity were included

to orient the parents/guardians. While the impact of gender of

rearing on physical and mental health is not well understood,

general DSD-specific trends related to future gender identity

were outlined. Furthermore, parents/guardians were invited to

reflect upon their values surrounding existing gender norms as

they related to their family, culture, religion, and community.
Frontiers in Urology 06
The final reading level was Flesch-Kincaid 5.8. The gender of

rearing PDA met all IPDAS criteria for being defined as a PDA

and five of six criteria for minimizing risk of bias. The sixth item,

describing uncertainty around the probabilities, was

not applicable.

3.1.3 Genital surgery
The PDA presented two options: genital surgery as a baby/

young child or no genital surgery now and may revisit the

decision with my child later. We provided information on

genitals, genital surgery, and emerging concerns over the risk

to the cognitive development of children caused by general

anesthesia in early life (34). A nuanced discussion about

common parental concerns (e.g., being teased for atypical

genitals, being upset as an older child or adult about the

decisions made without their involvement, anesthetic risks)

was organized into advantages (benefits) and disadvantages

(harms) in an effort to provide the specific and balanced

information parents/guardians wanted, while acknowledging

the complexity of this values-laden decision. The final reading

level was Flesch-Kincaid 9.2. The genital surgery PDA met all

IPDAS criteria for being defined as a PDA and five of six criteria

for minimizing risk of bias. The sixth item, describing

uncertainty around the probabilities, was not applicable.

3.1.4 Gonadal surgery
The PDA described two options: gonadal surgery as a baby/

young child or no gonadal surgery now and may revisit the

decision with my child later. We provided information on

gonads, gonadal surgery, and general anesthesia. Similar to the

genital surgery PDA, we reported common parental/guardian
FIGURE 3

Values clarification exercise in the PDA about genital surgery.
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questions and concerns (e.g., relative risk of cancer if not

removed, infertility and future need of hormone replacement

therapy if removed, anesthesia risks) which we discussed

pragmatically and organized into benefits and harms. The final

reading level was Flesch-Kincaid 8.5. The gonadal PDA met all

IPDAS criteria for being defined as a PDA and for minimizing

risk of bias.
3.2 Feedback findings

The research and clinical teams were generally supportive of the

PDAs and although they were willing to use them, they described

being unsure of how, when, and by whom to introduce themwithin

the decision-making process. The parents and adult diagnosed with

DSD on the research team were also supportive of the PDAs and

reported that they would have found them relevant and useful when

they were facing DSD-related decisions. The combination of insider

(content expertise and lived experience) and outsider

(methodological expertise) group members contributed to the

rigor of this work. Because the standard of care had been largely

established based on expert consensus, the PDA experts challenged

clinicians to specify the evidence of some cited claims such as,

infants recover better from early surgery than older children/adults,

and that early surgery is preferable because the child will have no

memory of it. We cited empirical evidence when it was available.

Where expert consensus existed but there was significant

uncertainty, such as the psychosocial impact of growing up with

atypical genitalia on mental health and family dynamics, we were

transparent about the limited evidence.

3.2.1 Changes made
We incorporated findings iteratively during the alpha-

testing to enhance clarity of the information presented (see

Table 1). Across PDAs, committee members identified that the

language level was too high but there were challenges simplifying

the language given the complex nature of the descriptions of

these conditions and options. Through discussion, we reached

consensus on how to simplify some of the language. Ultimately,

we were unable to meet our goal of a seventh grade reading level

for two out of the four PDAs due to the medical terms included.

We agreed that it was important to use the same medical terms

that would be used by DSD clinical teams, and we provided a

brief description of them in the PDA.

The original working PDA titles were criticized as

introducing bias and we rephrased them to reflect more

neutral or non-directive language. Clinicians highlighted the

risk of cancer in the gonadal surgery PDA were over-

represented, particularly given the relatively low risk of

gonadal cancer for most children with DSD. Clinicians also

suggested including more information about contra-sexual

puberty and dysgenetic gonads. These changes significantly
Frontiers in Urology 07
reduced the bias that could be introduced when overly

emphasizing cancer – a term that was felt to hold significant

swaying power in parents’/guardians’ decisions. In response to

the genetic testing PDA, a genetic counsellor suggested including

the limitations of testing given that, currently, only half will learn

of the cause for a 46, XY DSD from genetic testing. Changes

incorporated into the PDAs reflected the value of having a

research team that was interprofessional and also included

parents and an adult living with DSD.

3.2.2 Changes not made
All alpha testing results were considered, though not always

incorporated. In these instances, we responded with the rationale

for our decision while remaining open if the person(s) were

unsatisfied with our response. In response to the gender of

rearing PDA, several clinicians questioned whether it was

relevant to include information about the infants’ capacity for

full sexual function as an adolescent and adult. However, parent

members of the research team revealed that, in fact, their child’s

capacity for full sexual function as an adolescent and adult had

been an important factor in their decision-making. Some

clinicians questioned the rationale of including a gender-neutral

option given that there was no evidence base to draw from.

Parents advised that they felt that this option had the potential

to prompt a valuable conversation, again reflecting the benefit of

including a broad range of stakeholders in co-designing the PDAs.

To meet IPDAS criteria, a PDA must, at minimum, present

relevant options; therefore, focusing only on raising the child as

a girl or boy and leaving out the gender-neutral option would have

compromised the quality of the PDA.

Several suggestions were made to modify the actual template

of the PDAs. These included: a) replacing the system of stars in

Step 3 values clarification exercise in the genetic testing PDA

with Arabic numbers to enhance clarity; and b) replacing the use

of ‘true’ or ‘false’ in Step 4 knowledge test with ‘yes, no, not sure’

to render this step less intimidating. The concerns were reviewed

by the PDA experts and the respondents were reassured that

these approaches have been well-tested in multiple PDAs

evaluated in randomized controlled trials without any issues.

The research team plans to monitor these concerns when the

PDAs undergo beta-testing with parents/guardians and

clinicians discussing these decisions in the DSD clinic.
4 Discussion

This study was designed to engage end users in co-designing

a suite of PDAs to support parents and guardians of infants and

young children diagnosed with DSD. Overall, the PDAs were

positively received. Parents reported that they would have found

them beneficial, and clinicians stated that they could imagine

using them in their practice. This degree of buy-in is likely due to
frontiersin.org

https://doi.org/10.3389/fruro.2022.1020152
https://www.frontiersin.org/journals/urology
https://www.frontiersin.org


Lightfoot et al. 10.3389/fruro.2022.1020152
TABLE 1 Knowledge users’ responses to written feedback about the surgical PDAs.

Items Examples of Feedback Response

Title “I think that framing the decision as “Should our baby/young child with a
difference of sex development (DSD) have genital surgery?” already puts a
thumb on the scale.”

We have modified the titles to avoid introducing bias. New title is:
“Deciding whether or not to choose gonad [genital surgery] is in the best
interest of our baby/young child with a difference of sex development
(DSD)”

Plain
language

“reading level in these decision aids is too high” We reduced the reading level by using plain language in the PDAs. We
aimed for a grade 7 reading level.

Urgent
reason for
surgery
missing

“I would like to know what examples of urgent surgeries would be and why
it is considered urgent? I can’t think of a single urgent case in our DSD
clinic, so I would want the reason it is urgent to be clear and emphasis.”

We added a specific example and emphasized the rarity of urgent surgery
throughout the document.
“Although rare, some children with certain DSD need urgent genital
surgery, such as when urine flow is blocked.”

Number of
options

“I think that there are either 2 or 4 options rather than 3. The options relate
to when the decision is made/who participates in the decision and whether
the decision is to have or not have surgery. Option 3 is not really an option
because even if the parents decide for their child not to have surgery, their
child can as an adult choose to have surgery.”

Thank you for pointing this out! After discussion, we agreed that there are
only two options.:
Option 1. Elective surgery as an infant/young child. Elective surgery may
be done on your child and if urgent surgery is needed, it may be done at the
same time.
Option 2. Revisit the decision with my child later. Decisions about elective
surgery can be delayed (ex. until school-aged or teens) and then your child
can participate in the decision.

Choice of
words

“I personally would avoid terms such as “elective” in this case.” Our operational definition of elective surgery is that the surgery can be
scheduled in advance. It may be a surgery you choose to have for a better
quality of life, but not for a life-threatening condition. We have continued to
use elective to describe this surgery.

Using stars
to indicate
importance

“If I am correct, the family is to delineate the importance in Step 3 using
system with number of stars and not Arabic numbers (1-5)? That part was a
bit confusing and perhaps showing this (* - not at all, **, ***, ****, ***** - a
great deal) rather than stating it would be easier for caregiver.”

We agree that your suggested edit is good but there is not enough space to
use it. The current approach has been tested in multiple studies and has not
been problematic in the genetic testing PDA.

How
parents use
it together

“You have not said anything before about whether this should be done
individually or as a group. If it is done individually, each parent should have
their own form and then compare answers. Otherwise, person 2 sees person
1’s responses before they answer. Partner and family are not equivalent.”

We have clarified that Step 3 should be completed separately and then those
involved in the decision should come together to discuss. Our use of partner/
family for Step 3 is meant to be inclusive of parents who may not have a co-
parent and who would like another family member, ex. the child’s
grandparent, involved in the decision.

Framing
child
involvement

Several people pointed out that depending on the age of the child, they may
not be able to make an “informed decision” but could still participate
meaningfully.

Thank you for pointing this out! We have reframed this item: “By helping
my older child to learn about their options, I will better know my child’s
wishes about surgery.” This phrasing is consistent with the Committee On
Bioethics, American Academy of Pediatrics. 2016. Informed Consent in
Decision-Making in Pediatric Practice. Pediatrics 138: e20161484

Child’s
response as
an adult

A suggestion was made to clarify whether adult children might be upset with
the decision to have surgery or that they were left out of the decision.

Adults who have had genital surgery as an infant may be upset about
neither, either, or both. We have clarified this point to reflect that the child
may be unhappy with the surgery and that the decision was made without
them.

Response
scales

A comment was made that the use of “true” or “false” in Step 4 [knowledge
test] could be replaced by “yes, no, not sure” because “True and false sounds
like they are sitting for an exam.”

We appreciate the concern that this may appear intimidating to families.
However, this is the approach we have used in previous decision aids
evaluated in randomized controlled trials and there has not been an issue.
We suggest we monitor this during the evaluation phase.

Comments specific to the gonadal surgery decision aid

Definitions
of key
terms

Several people pointed out that this decision aid did not actually define
gonads.

A definition and description of gonadectomy was added.

Missing
details on
gonad
function

“Would maybe consider including the benefit if the gonads are dysgenic and
thought to be non-functional? There may be a low chance they will function
to produce hormones, so there is no hormonal benefit to keeping them in.”

Missing information was added.

“I would include, in both option 2 and 3, the possibility of receiving some
endogenous hormone during puberty, if the gonads are functioning.”

Missing information was added.

“In some cases, hormone replacement would have been needed anyway. Or
hormones might be discordant from the child’s gender identity.”

Missing information was added.

Cancer risk
was
clarified

cancer is overly emphasized and that other elements related to puberty,
fertility etc. were missing.

We provided more information in Step 1 about the relative risk of cancer
and the importance of discussing the risk associated with your child’s DSD

(Continued)
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the participatory approach used in their design. We went one

step further to alpha test them with a naïve interprofessional

DSD clinical team at another large teaching hospital. Our

findings lead us to the following points of discussion.

Throughout the co-design process, it became evident that

though clinicians might think favorably about PDAs, there are

many misconceptions about involving parents/guardians in

decision making. A PDA is a clinical tool that supports SDM

(35). At several stages, clinicians requested that specific information

be included about the individual child’s condition and expressed

concern that the families would not be able to make these decisions

by themselves based on the PDAs. The PDA experts clarified that

PDAs are not intended to replace regular patient education

materials or the role of the healthcare team involved in the care.

Rather, PDAs are adjuncts to clinical practice and shown to be

effective interventions for providing information on a specific

decision using a structured format that guides patients/families in

a process of decision making (12). It is possible that this confusion

has contributed to the general hesitancy to incorporate PDAs into

clinical practice in previous studies despite over 100 studies

demonstrating their effectiveness (36).

Navigating the co-creation of PDAs in this clinical context

included particular challenges due to the highly politicized and

polarizing views held by patients, families, clinicians, and

advocates alike. Debates about use of language were frequent

and highlighted the potentially inflammatory nature of terms

such as ‘elective’ and ‘unnecessary’ surgeries. Ultimately,

following a rigorous methodological process, including parents

who had chosen different options for their children, and

engaging with a variety of experts with diverging perspectives

contributed to reducing any conscious or subconscious bias held

by team members. Future PDA co-design in similarly contested

clinical contexts might benefit from diversifying the stakeholders

and end users with whom they collaborate.
4.1 Strengths and limitations

This study has strengths and limitations to consider.

Although our research team members had clinical and lived

experiences and were from several DSD centers, the subsequent

alpha testing was done with an interprofessional DSD clinical
Frontiers in Urology 09
team within a single centre. Despite this limitation, we expect the

findings to be transferable to other DSD specialty programs. The

methods roadmap to co-design PDAs used well tested Ottawa

Decision Support Framework (ODSF) template that meets the

International Patient Decision Aid Standards, but the four PDAs

have not been formally evaluated to determine their effect on

parents’ decision making outcomes. Evaluation on parents’

outcomes is planned in the next study and the PDAs are

expected to have similar outcomes to other PDAs designed

using this well-tested template (23).
5 Conclusion

Our study methods pathway was successful in guiding the

research team of clinicians, parents of a child with DSD, an

adult living with DSD, and methodological experts to co-design

a series of PDAs for parents and guardians of an infant or

young child with DSD. The PDAs were co-designed for difficult

decisions about genetic testing, gender of rearing, gonad

surgery, and genital surgery that were identified as priorities

in our decisional needs assessment. These PDAs are clinical

tools designed to support parents/guardians to participate in

making shared DSD-related decisions and the next steps are to

evaluate them to determine the effect on parents’ decisional

outcomes. While these tools are specific for DSD, the co-design

process are transferable to co-design of PDAs in other

pediatric populations.
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