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Abstract

Background: Owing to gonadotoxic cancer treatments, young adult female survivors often report uncertainty about their fertility,
reproductive potential, and family-building options after treatment. Roadmap to Parenthood is a web-based decision aid and
planning tool for family building after cancer.

Objective: As part of a patient-centered development process, this study evaluated the usability of the decision aid website to
inform design modifications and improve user experience.

Methods: In total, 2 rounds of usability testing were conducted with the target population of young adult female cancer survivors.
During the testing sessions, participants viewed the website twice; first, as a think-aloud exercise, and second, while a researcher
interrupted at key points to obtain user feedback. Quantitative and qualitative data were collected to assess website usability.
Quantitative measures included the System Usability Scale, WebQual, and eHealth Impact Questionnaire. An exit interview with
open-ended questions gathered feedback on likes and dislikes and suggestions for improvement.

Results: Participants (N=10) were young adult women, with average age of 30.9 (SD 4.51) years, and average time since
treatment was 4.44 (SD 3.56) years. Website usability scores improved on the System Usability Scale from “acceptable” in round
1 to “excellent” in round 2 after making design changes based on user feedback (scores of 68 and 89.4, respectively). WebQual
scores showed similar improvement from round 1 to round 2 of testing (mean 5.6 to 6.25; range 1-7). On the eHealth Impact
Questionnaire, the information and presentation of the website was perceived as comprehensive, easy to understand, and trustworthy.
Participants also reported improved confidence to discuss and manage fertility and family-building issues and felt encouraged to
play a more active role in managing their fertility. In all, 3 usability themes were identified from the qualitative feedback: ease
of use, visibility and navigation, and informational content and usefulness. Overall feedback was positive, and participants reported
intentions to use the decision aid website in the future. In total, 10% (1/10) of the participants reported negative emotions when
learning about infertility risks and potential family-building challenges.

Conclusions: Website usability improved after design changes were made in response to user feedback. Young adult female
survivors reported positive views about the website and indicated that the decision aid would be useful in decision-making about
family building after cancer. Future studies will include further design modifications to consider the emotional experiences of
users and any additional navigational features or content to optimize the ease of use and support provided by the tool.
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Introduction

Background
In young adult cancer survivors, gonadotoxic treatments may
negatively affect fertility and reproductive health [1,2]. In the
aftermath of cancer, questions surrounding fertility status and
implications for family-building options are often distressing,
particularly for young women who may wonder about their
chances of achieving pregnancy, reproductive time line, or
health risks [3,4]. On the basis of the principles of
patient-centered care, women should be supported in making
informed, values-based decisions that align with their long-term
goals for family building [5]. Resources are needed to educate
and support women in seeking reproductive health care after
treatment and making decisions about family-building options.

Fertility and Family Building After Cancer
It is well established that young adult female cancer survivors
are often uninformed and worried about potential fertility issues
following cancer treatment and endorse high rates of unmet
support needs [6-8]. Most are unable to preserve fertility before
treatment owing to many factors (eg, time constraints, emotional
distress, and cost), and there is great uncertainty about fertility
and family-building options after treatment is completed [9-11].
Among women who wanted children after cancer, 64% worried
about fertility problems; however, only 10% had undergone
fertility evaluation since their treatment ended [6]. Fertility is
recognized as an important survivorship issue [12]; however,
patients are often not counseled about options to evaluate and
monitor fertility over time or about alternative family-building
options if natural conception is not possible. These options
include using reproductive medicine (eg, in vitro fertilization
or surrogacy with fresh, frozen, or donated gametes) or adoption
or fostering, but have medical, psychosocial, financial, legal,
and logistical challenges [13-15].

Decision-making About Family Building After Cancer
Making decisions about reproductive health care and family
building after cancer can be overwhelming and distressing.
Previously, we found high rates of decisional conflict about
family building among young adult female survivors who
reported feeling uninformed about their options (86%) and
unclear about personal values (74%) and lacked guidance (70%)
and adequate emotional support (35%) [6]. Even when informed,
women still face uncertainties surrounding inexact estimates of
fertility potential, likelihood of success with assisted
reproductive technology, health risks, direct and indirect costs,
and unknown bureaucratic difficulties. Decision aids have
proven effective in helping young women diagnosed with cancer
to make decisions about fertility preservation before treatment
[16]. We are aware of 10 decision aids designed for women
with cancer who are considering fertility preservation before
treatment (only 4 aids are in English and 6 aids are for breast
cancer only); efficacy data are available for 4 of these decision
aids as of September 2021. Studies report good acceptability
and satisfaction among women and positive effects on

decision-making outcomes (eg, improved knowledge and
decisional conflict) [17-19]. Consistent with the broader decision
science literature [20], these studies provide initial support for
the utility of decision aids for young adult female cancer
survivors facing fertility decisions. However, none of them
include comprehensive information about decisions that must
be made after treatment is completed to address follow-up
questions about fertility outcomes and decisions about
reproductive health care and family building and to help plan
for the future for those not yet ready to start their family
building. Other oncofertility resources exist (eg, educational
materials), but these are of varying quality with limited data
about their development and efficacy; very few describe
user-centered design processes [21].

On the basis of extensive pilot study and following user-centered
design practices [6,11,13,22], we developed a web-based
decision aid and planning tool for family building after cancer,
Roadmap to Parenthood. Briefly, the interactive tool provides
information about cancer treatment’s effects on fertility and
family-building options if natural conception is not possible
and includes a values-clarification tool, family-building stories
from other survivors, and guidance for next steps action
planning. Additional resources include in-depth information
about specific topics, financial loans and grants, and
psychological support including connecting with cancer-related
and fertility-related organizations. It was designed to be used
by single and partnered women, inclusive of sexual orientations,
and it is appropriate for all stages of decision-making readiness
and expected family-building time lines. In other words, women
can use the tool to make intermediary decisions about
preparatory actions (eg, seek a fertility evaluation, undergo
fertility preservation after treatment if possible, or plan
financially) and plan for the future if they are at risk for
experiencing fertility problems (eg, premature menopause), but
their desired time frame for parenthood is not many years.
Ultimately, the overarching goal of the Roadmap to Parenthood
decision aid tool is to encourage survivors to be informed about
family-building options, set realistic expectations about potential
difficulties, and plan ahead if desired, while also inspiring hope
and confidence that parenthood may be achieved, despite their
cancer histories.

Objectives
Previously, we described the development of the Roadmap to
Parenthood decision aid website prototype [23]. Previous studies
have shown that usability testing can help developers optimize
decision support tools for future end users [24,25]. The usability
of such a tool refers to the extent to which it may be used
effectively and efficiently to achieve specified goals in a
specified context of use and includes user satisfaction (eg, the
tool is easy to learn, tasks can be performed quickly with
minimal errors, and the design is pleasant) [26,27]. Usability is
an aspect of the overall user experience, which is a broad
concept that includes all components of a user’s motivations
and needs and their interaction with and perceptions of the tool,
such as whether it is useful, usable, desirable, accessible,
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credible, and valuable [28,29]. Here, we have reported the results
of usability testing of the tool and responsive design changes
as part of an iterative user-centered development process. Our
goal was to evaluate and improve the usability of the website,
thus contributing to a positive user experience, and to optimize
the website as a support resource for young adult female cancer
survivors.

Methods

The study was conducted at Northwell Health and the affiliated
Feinstein Institutes for Medical Research, a large academic
hospital and research institute in New York.

Ethics Approval
All the study procedures were approved by the Northwell Health
Institutional Review Board (18-0516).

Decision Aid Prototype
As described in the previous section, the Roadmap to
Parenthood is a web-based decision aid and planning tool for

family building after cancer, designed to be used by young adult
female cancer survivors who may be at risk for fertility and
family-building problems owing to gonadotoxic treatments. It
is based on the experiences of young adult female survivors in
the United States and is written in English. Personalized
information about infertility risk and likelihood of success with
family-building options is not provided. The design of the
decision aid followed guidelines from the International Patient
Decision Aid Society and Ottawa Decision Support Framework
for developing patient decision aids [30-32]. Guidelines from
the Office of Disease Prevention and Health Promotion [33],
National Institutes of Health [34], Centers for Medicare and
Medicaid Services [35], and Stanford University Office of
Digital Accessibility [36] also were followed to ensure that the
design and content were accessible to most users, including
users with varying levels of health literacy, users with
disabilities, and culturally diverse populations (previously
described by Benedict et al [23]). Selected pages from the
website are shown in Figure 1.

Figure 1. Selected pages from the Roadmap to Parenthood decision aid website. Some of the design aspects illustrated by these pages include the top
and bottom navigation bars; using color, white space, and drawer design to chunk and divide sections; using icons to indicate information about
family-building options; and call-to-action buttons (side and bottom) to guide the user journey.

Participants
Eligible participants were English-speaking women, aged 18
to 39 years, who completed potentially gonadotoxic cancer
treatment (eg, systemic chemotherapy, radiation to the pelvic
area or brain, or surgery affecting the reproductive organs) and
reported a desire for future children or uncertainty about
family-building plans. Participants needed to have internet
access and use a computer, tablet, or smartphone.

Procedures
Participants (N=10) were recruited through the Northwell Health
system and social media. It has been established that testing a
product with 5 participants is sufficient to reveal approximately
80% of the product’s usability issues [37]. For hospital-based
recruitment, a list of eligible patients was generated using
electronic health record data, and letters were mailed to invite
participation. Young adult cancer organizations (eg, Stupid
Cancer and Lacuna Loft) also posted institutional review
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board–approved advertisements on their social media pages,
with links to submit contact information via a secure platform.
A research coordinator followed up with those who submitted
their contact information via a telephone call to describe the
study and answer questions. Participants were provided with
information about the study objectives and participation
requirements. Written informed consent was obtained remotely
(via REDCap [Research Electronic Data Capture; Vanderbilt
University]), and then, the participants were scheduled for a
usability testing session. Compensation (US $10) was provided
after completion of the testing session.

Usability testing was conducted by the principal investigator
(PI) and Northwell Usability Lab, which has extensive
experience and expertise in developing patient decision aids
following user-centered design approaches, including usability
testing and data analysis [38]. Totally, 2 rounds of usability
testing were conducted, allowing the study team to make design
changes that were responsive to initial usability problems and,
then, to test an updated prototype. Each participant completed
only 1 usability testing session (ie, different participants were
included in round 1 and round 2 of testing). The first round of
testing included 6 testing sessions, at which point saturation
was reached in identifying usability issues [39], and a decision
to halt testing to address critical design flaws was made.
Following changes to the website in response to the initial user
feedback, the second round of testing included 4 additional
sessions with new participants to evaluate the updated website.

For each round of usability testing, participants completed a
brief baseline survey and then participated in a usability testing
session (30-45 minutes). A member of the Northwell Usability
Lab led the testing sessions with at least one other study team
member and the PI (CB) present, allowing for observer
triangulation to identify problems in user experience and design.
To evaluate website usability, certain key issues were assessed,
including evaluation of users’ability to find desired information,
evaluation of the clarity of and comfort with the website content,
and identification of barriers to full use and ease of navigating
through the website. Participants were asked to view the website
prototype twice. First, they explored the website in a think-aloud
exercise in which they provided a verbal talk-track describing
their experiences with the content and navigation through the
site, while the researchers also observed how they interacted
with the site. Then, they reviewed the website a second time,
and a researcher interrupted at key points to obtain feedback on
specific visual and written content, transitions between
webpages, information flow, and design. These interruptions
were responsive to the actions of the users as they explored the
website and enabled the research team to clarify various aspects
of the user experience, points of confusion, and users’preferred
modifications. The sessions were recorded via audio and screen
capture (ie, recording participants’ verbal feedback and visual
representations of website navigation), and members of the
research team took notes during each testing session. Upon
completion, participants completed a survey and an exit
interview.

Measures
The baseline survey included standard sociodemographic and
medical history questions and the eHealth Impact Questionnaire
(eHIQ)-part 1 (10 items), a validated measure of general
attitudes toward using the internet to access health information
and perceived value of web-based health-related resources [40].

Following the testing session, several measures quantified the
usability and impact of the website, including aspects of user
experience (eg, perceptions of credibility and value). The System
Usability Scale (SUS; 10 items) is a reliable, industry-standard
tool to measure perceived ease of use of a website across
usability factors [41]. Scores are converted to a 0 to 100 scale,
with a score of 68 considered as cutoff point for “above average”
and a score of 85 considered as “excellent” usability [42,43].
WebQual (7 items) is a multidimensional measure of consumer
evaluation of websites (eg, perceived usefulness, ease of use,
and intent to reuse the website) [44]. Scores range from 1 to 7,
with higher scores indicating more positive evaluation of the
website. The eHIQ-part 2 assesses the impact of using a specific
website for health purposes. Subscales of the eHIQ-part 2
include the following: Confidence and Identification, measuring
confidence to discuss health with others and ability to identify
with the website (9 items); Information and Presentation,
measuring perceived trust and suitability of the website content
(8 items); and Understanding and Motivation, assessing
understanding and learning about relevant information and
motivation to take action (9 items) [40]. Scores range from 0
to 100, with higher scores indicating more positive evaluation
and impact of using the website. Finally, open-ended questions
during the exit interview explored the participants’ overall
impressions, likes and dislikes, emotional reflections,
recommendations, and expectations for future use.

Data Analysis
Descriptive statistics were used to analyze the sociodemographic
and medical characteristics of the sample and the eHIQ-part 1
data, providing a baseline understanding of participants’general
attitudes toward web-based health resources (ie, not specifically
related to the decision aid tool).

Qualitative and quantitative data from the usability testing
sessions were analyzed. Think-aloud feedback and answers to
the open-ended questions of the exit interview were analyzed
qualitatively to capture perceptions of usability, aspects of user
experience, and user recommendations for design changes.
Coding team members performed content analyses of testing
session notes, grouping the feedback points from each
participant into overarching categories based on a priori codes
derived from previous studies on developing patient decision
aids and the literature [25,45]. An iterative process of coding
and group discussion was conducted to verify initial codes,
definitions, and overarching themes. At least 2 team members
coded all the data. Team members revisited the audio and
Hypercam (Hyperionics) recordings for content and wording
clarifications when necessary. Northwell Usability Lab members
ensured that coding was consistent across coders by creating a
code book with definitions, discussing how they would code
sample sections of the session notes and confirming team
member agreement of coded data. The PI (CB) reviewed the
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coding and thematic categories and discussed with the team
how the results should be used to make website design changes.
Data from open-ended questions during the exit interview were
summarized to identify patterns in likes and dislikes, emotional
reflections, and recommendations and for additional context to
understand participant feedback and the overall user experience.
In addition, quantitative survey data (ie, SUS, WebQual, and
eHIQ-part 2) collected after participants completed the usability
testing session were summarized descriptively. Data were
divided between the 2 rounds of testing (round 1: 6/10, 60% of
the total sample and round 2: 4/10, 40% of the total sample)
and compared. Design modifications were made after the first
round of testing, when content analysis of the testing data
indicated that no new usability issues were identified. Thus,
comparing the results across these subgroups allowed us to
evaluate whether improvements in usability were successful
with design changes and assess whether optimal usability had
been reached. Given the small sample size, tests of statistical
significance were not performed.

Results

Participant Characteristics
Participants (N=10) were young adult female cancer survivors
with average age of 30.78 (SD 4.51) years, with previous
diagnoses of breast cancer, cervical cancer, uterine or
endometrial cancer, Hodgkin lymphoma, or leukemia. On
average, time since treatment was 4.44 years (SD 3.56 years;
Table 1).

At baseline, before viewing the website, participants reported
strong agreement that the internet can be useful to deal with
health problems, and 60% (6/10) of the participants agreed or
strongly agreed that they would use the internet to help make
decisions about health (eHIQ-part 1 items). The internet was
also seen as a good resource to learn about others’health-related
experiences and decision-making, and health-related websites
could provide reassurance that participants were not alone with
their health concerns.

Table 1. Sociodemographic and medical characteristics of the sample (N=10).

ValuesSample characteristics

30.90 (4.51; 25-39)Age (years), mean (SD; range)

26.13 (6.59; 15-35)Age at diagnosis (years), mean (SD; range)

4.44 (3.56; 0.6-10.92)Time since treatment (years), mean (SD; range)

Race, n (%)

9 (90)White

1 (10)>1 race

Ethnicity, n (%)

1 (10)Hispanic

Education (highest attained to date), n (%)

1 (10)High school degree

4 (40)College degree

5 (50)Postgraduate degree

Cancer diagnosis, n (%)

2 (20)Breast

1 (10)Cervical

1 (10)Uterine or endometrial

5 (50)Hodgkin lymphoma

1 (10)Leukemia

Cancer treatment (not mutually exclusive), n (%)

10 (100)Chemotherapy

2 (20)Surgery that involved removal of the uterus or both ovaries

3 (30)Radiation that included the abdominal or pelvic region or brain

2 (20)Bone marrow or stem cell transplant

1 (10)Hormone therapy or immunotherapy

1 (10)Other
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Usability Survey Data
Scores on usability measures demonstrated improvement in
website usability from round 1 to round 2 of testing (before and
after making design changes). SUS scores in round 1 averaged
68 (possible range 0-100), indicating “acceptable” usability.
After design modifications, SUS scores in round 2 averaged
89.4, representing “excellent” usability and reaching the
threshold for optimal usability for a website. Average WebQual
scores (possible range 1-7) also improved from round 1 (mean
5.6) to round 2 of testing (mean 6.25; Figure 2). On a scale from
1 (not at all likely) to 10 (extremely likely), all participants in
round 2 responded that they would recommend the website to
a friend or other cancer survivor, with scores ranging from 9 to
10.

Perceptions of the website were also evaluated using the
eHIQ-part 2. Previous studies have used a cutoff score of ≥65
for eHIQ subscales to indicate that the website was rated

positively by users [46], and all subscale scores in round 2 of
testing were higher than this cutoff (Figure 3). The information
in and presentation of the website were perceived as being
comprehensive and easy to understand, and pictures or images
were viewed as being used appropriately. In addition, the
website was perceived as trustworthy. Participants reported that
the website improved their confidence to discuss fertility and
family-building topics with others and to manage difficulties
that may arise, while also indicating that they identified with
other people who use the website. Participants reported that the
website felt reassuring, helped them gain a better understanding
of their fertility and family-building options, and encouraged
them to play a more active role in managing their fertility to
align with their family-building goals. All participants indicated
that they agree or strongly agree with the statements, “the
website encourages me to take actions that could be beneficial
to my health” and “I feel more inclined to look after myself
after visiting the website.”

Figure 2. WebQual: Measures of website usability. Improvements in website usability were observed from round 1 to round 2 of testing (pre-post
design changes). Average scores across WebQual items are depicted for both rounds of testing. The possible range of scores is 1 (strongly disagree) to
7 (strongly agree).
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Figure 3. eHealth Impact Questionnaire - Part 2. Improvements were observed across 2 of the 3 domains of the eHIQ-part 2, assessing the impact of
using the Roadmap to Parenthood website.

Qualitative Feedback

Overview
Data from the think-aloud portion of the usability testing
sessions were analyzed to further characterize the usability
issues. Totally, 3 main themes that represent different aspects
of website usability were identified: ease of use, visibility and
navigation, and informational content and usefulness. Table 2
describes the main themes identified across the 2 rounds of

testing and the content modifications and design solutions that
were implemented after round 1 or are planned to be
implemented in response to round 2 feedback. Consistent with
survey data, we observed differences in qualitative feedback,
suggesting that the initial design problems identified in round
1 were largely resolved with the modifications that were made.
In contrast, round 2 of testing identified more specific and
nuanced usability problems and patient-driven suggestions for
design changes.
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Table 2. Qualitative themes identified from usability testing.

Design changesSample quotesDefinitionTheme

Describes how easily users could
use and understand the website

Ease of use •• Attention to health literacy and
reading levels, for example, use
of medical terminology with defi-
nitions

“I like the family building options sec-
tion a lot – a nice menu showing all the
options and then you can click on the
one you want to learn more about –
sticks out as being very user-friendly” • Improved presentation of informa-

tion, for example, better use of
headers and subheaders, font and
color changes, short paragraphs,
white space, and use of drawer
design

• “...just the presentation of the data. Once
I knew what my options were, I would
want a lot of information. But I would
only want to see that about what I was
feeling right then and get the informa-
tion about that one thing. Bullet points.”

• Language or word changes to im-
prove relatability

Website workflow: whether the
website’s components were readily
and easily discoverable (visible)
and whether users found it easy to
transition between different parts
of the website in a logical and intu-
itive manner (navigate)

Visibility and navigation •• Top navigation bar and drop-
down menus depicting website
pages

“I feel like when I go from page to page,
it flows really well, but I feel like I’m
so deep into it that when I want to go to
a different page or the beginning, I don’t
know where to go. The restart is very
helpful. But I do feel like there’s a logi-
cal flow otherwise.”

• Call-to-action buttons
• In-page guidance (signposts) sug-

gesting next steps in the user
journey

• Navigation footer (particularly
helpful for mobile phone users)

Presentation of information and
the utility of informational content

Informational content
and usefulness

•• Reordering of content with careful
consideration of text and images

“I like [the personal worksheet page]
because it’s interactive in a way that
what you’re reading from the website,
you can use on this and it’ll help you
take the next step.”

• Changes to highlight important
pieces of information in conjunc-
tion with images or pictures• “This is really interesting to me – very

applicable to my stage of family build-
ing. I had no idea how expensive it was
going to be to build a family afterwards.
I felt like everybody said, ‘oh freeze
your eggs!’ but they never said how ex-
pensive it would be after, and now I feel
pressure having the eggs and having to
take that path.”

• Improved user journey and naviga-
tion guide to connect information
to appropriate follow-up pages
and resources for support (eg, in-
page links and signposts to con-
nect user to resources)

• “Maybe it’s just [because] that’s some-
thing that’s a really big fear for a lot of
women, but [the graph of declining
ovarian reserve] is terrifying. I don’t
know that that would be the first thing
I wanted to see if I went here because
that’s where everybody’s mind is going
to go immediately is like, ‘Oh no, what
if this happens?’...It might be scary.”

Ease of Use
The ease of use theme describes the degree of ease with which
users can use and understand the website. Round 1 of testing
identified several significant problems that affected the website’s
ease of use and the overall user experience. Participants felt that
the presentation of information was overwhelming in sections
that had long paragraphs of text and on pages that required
excessive scrolling to view the content. Accordingly, for pages
containing large amounts of content, a drawer design was
implemented such that the content was hidden from view and
only made visible if the user clicked on the header (Figure 1),
or the content was divided into separate pages. In addition, font
sizes and colors were changed to make the section headers more
noticeable, divide the text more clearly, and use white space

effectively. Text was divided into short, more digestible
paragraph lengths to aid both readability and comprehension.

Compared with round 1, comments obtained in round 2 were
more specific. Some participants pointed out preferences around
syntax that interfered with optimal use of the website,
mentioning specific words or phrases they disliked or found
unclear or suggesting optimizations with the content.

Visibility and Navigation
The visibility and navigation theme focuses on feedback on the
website’s workflow, including whether the website’s
components are readily and easily discoverable (visible) and
whether users find it easy to transition between different parts
of the website in a logical and intuitive manner (navigate). In
round 1, participants had difficulty in navigating through the
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website pages (eg, difficulty in finding pages, got lost between
pages, and dead-end pages). The website was designed to
personalize their user journey, allowing them to access relevant
content based on their needs and where they were in their
family-building time line. This involved an omnichannel user
journey design, similar to choose your own adventure, in which
users could follow any number of user pathways specific to
their needs. Initial testing in round 1 revealed errors in the user
journey flow and a lack of structure in guiding the user
experience, which appeared to be confusing to the user. To
address these issues, navigation bars and call-to-action buttons
were added to help signpost content across website pages and
guide the user journey. Drop-down menus were also added to
the navigation bar to depict multiple pages within the same
section, allowing users to jump to the section they were most
interested in, while maintaining visual cues to easily move to
the other sections as desired. For example, the Next Steps tab
of the top navigation bar had a drop-down menu including each
page within that section (eg, Ask Your Oncologist, Ask a Fertility
Specialist, Financial Planning, and Talk to Your Partner). In
addition, callout links were added to help with navigation by
suggesting next pages to visit, thereby providing guidance for
the user journey, while simultaneously providing users the
freedom to bypass the callouts and follow their preferred path
if desired.

The visibility and navigation issues identified in round 1
appeared to be largely resolved in round 2 of testing with the
design changes that were implemented. However, additional
minor problems were identified, which will be addressed in the
next iteration of the decision aid website.

Informational Content and Usefulness
The informational content and usefulness theme emphasizes
how information is presented on the website and the utility of
informational content to future end users. In round 1 of testing,
some of the most poignant feedback was given in response to
the Understanding Your Fertility page, which provided
information in the form of text and graphs about female
reproductive health and potential effects of cancer treatment on
fertility. A user found the graphs of declining ovarian reserve
with advancing age and impact of cancer treatment “terrifying”
and suggested changing the order of the graph and text to reduce
the emotional impact. We made the suggested changes and
modified the text to more clearly highlight that the data
presented are based on population-level statistics and may not
apply to all women and that users must speak with a health care
provider to obtain individualized information about their
reproductive health. The graph was also edited to soften the
depiction of risks surrounding infertility and appear less
threatening (eg, bold cutoff points were changed to gradations).
A few participants also suggested ways to improve the
relatability of the site. For example, a user noted that some
survivors want children but do not identify as “young”;
therefore, the use of this terminology could make the website
feel less relatable. An additional area where users felt content
and usefulness could be improved was the Personal Worksheet
page. A participant suggested that we add more detailed
information on next steps based on the users’ worksheet data.
Other suggestions indicated a need for more information on

early menopause, specific questions to ask a fertility specialist,
and more direct links to external resources and organizations
that users could access in the future. Content was edited in
response to each comment that was received.

After we made modifications based on round 1 feedback,
participants of round 2 had suggestions for additional helpful
content focused on financial information, insurance coverage
limitations, finding adoption agencies that work with cancer
survivors, working with surrogate agencies or attorneys,
contacting human resource departments for assistance, and
information about genetic risks.

General Feedback
Finally, the exit interviews provided additional data about
usability and user experiences and included general feedback
about users’ likes and dislikes, emotional reflections, and
recommendations. Overall, we received positive feedback from
participants about the website. Young adult women reported
that they identified with the website and felt the information
was relevant to their needs:

You understand me as a woman really well. You
understand what kind of information I’d be looking
for.

When asked what they liked best about the website, the most
common answer was the inclusion of stories representing
family-building options, with participants stating that it felt
good to hear peer stories with which they could identify. Other
sections noted as favorites were those providing information
about talking to one’s partner, questions to ask one’s oncologist,
the values-clarification exercise, and the resources page.
Participants reported that they liked the breadth of information
and felt it was relevant and accessible. When asked what they
liked the least about the website, consistent with qualitative
themes, participants indicated navigation problems (primarily
in round 1) and other minor design and content issues (eg, small
font size). When asked if anything was missing from the
website, participants indicated a preference for more
photographs and videos and again suggested additional
information topics and resources (eg, app recommendations for
period tracking). Participants described the website as a “unique
resource” and “one-stop-shop tool to learn about fertility options
and to help you make informed decisions.” They indicated that
the information was comprehensive and understandable:

For normal people...not too scientific, but for people
like us.

They also discussed the emotional impact of having access to
the decision aid tool:

A really great resource depending on your own
individual situation to make you less overwhelmed
and guide you through the process.

When prompted for final thoughts and impressions, a participant
said the following:

Let me know when I can share it with the world
[because] I know a lot of people that would find this
helpful.
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Overall, this positive feedback was encouraging and suggested
that the decision aid tool would be useful, appealing, and well
received by future end users.

Discussion

Principal Findings
The aim of this study was to evaluate the usability of a
web-based decision aid and planning tool for family building
after cancer, Roadmap to Parenthood, to inform design
modifications and better understand user experience as part of
an iterative, user-centered development process. Website
usability was evaluated quantitatively and qualitatively across
2 rounds of testing, along with some aspects of user experience,
to understand the context and impact of using the decision aid
tool. Average usability scores improved from “acceptable” in
round 1 to “excellent” in round 2 after making design changes
based on user feedback. We identified 3 usability themes that
represented issues related to ease of use, visibility and
navigation, and informational content and usefulness. This study
is among the limited number of usability studies that evaluated
digital health tools for young adults affected by cancer and, to
the best of our knowledge, the only evidence-based decision
support resource for family building after cancer [21,47].

Website usability improved with modifications based on initial
user feedback, including user perceptions of how easy it was to
use the website, find information, and navigate through the
website and their perceptions of its content and usefulness.
However, as just a part of the user experience, the broader
context must also be understood. User experience includes the
motivations, emotions, and expectations that users have before
interacting with the technology; end-to-end interaction with the
technology; and reflective emotions and behaviors after use. At
baseline, this sample of young adult cancer survivors had
positive views about using the internet for health-related
problems, including to access information and support for
health-related decision-making. General feedback about the
website was positive, and users reported an intention to use the
decision aid in the future. All participants, across both rounds
of testing, agreed or strongly agreed that they felt more
informed after viewing the website and would consult the
website to make decisions about fertility and family building.
They trusted the information on the website and felt understood
by the people who developed it. In open-ended feedback,
participants consistently expressed appreciation that a trusted
resource existed, as they were otherwise unsure about where to
access this information and decision support. In a systematic
review of web-based oncofertility decision aids and health
education materials, the quality of websites was found to be
variable and, among the decision aids, the content focused
primarily on fertility preservation before cancer treatment
initiation [21]. More generally, public websites providing
cancer-related information have been shown to be largely
incomplete in the information they provide, with questions about
decision-making being discussed the least [48]. Furthermore,
web-based patient information about cancer survivorship and
fertility preservation has been shown to be written, on average,
at high school senior and junior college levels [49], thus failing

to meet health literacy standards [50]. Results suggest that
finding reliable, understandable, and trustworthy information
about family building after cancer may be a difficult task for
young adult female cancer survivors and this decision aid tool
fills this critical unmet need.

Unlike most decision aids that are developed for one-time
treatment decisions involving discrete time [20], in this case,
decision making may include an ongoing process of considering
numerous intermediary decisions along the path to family
building, such as considering a reproductive endocrinologist
consultation, seeking legal advice, and looking for financial
planning information. Women may also need to reconsider
decisions if their preferred option to achieve parenthood is
unsuccessful, such as considering donated gametes, surrogacy,
or adoption after failed in vitro fertilization attempts or based
on changing priorities or partner preferences. This has important
implications for the use of the website and whether users will
return to the tool as new decision points arise. Future studies
will need to explore longitudinal website engagement and
evaluate whether it meets the needs of young adult female cancer
survivors who face more complicated paths to family building.
The website was designed for survivors to use individually,
inclusive of both single and partnered women, but exploration
of the involvement of partners in decision-making processes
and the need for resources is also critical [51].

Findings also indicated that the Roadmap to Parenthood website
improved self-efficacy in managing health issues related to
fertility. Participants reported that the website encouraged them
to take action to manage their health and made them feel more
prepared to do so. However, this may not hold true for all users,
as a few participants reported neutral scores (neither agree nor
disagree) when asked whether they felt confident and prepared
to manage their concerns about family building after cancer
treatment. This is consistent with qualitative feedback, in which
a participant felt overwhelmed and distressed by the delivery
of risk information and implications for potential challenges in
family building. We have gathered strong evidence that the
website made users feel more informed about their fertility and
family-building options. However, a lingering question is
whether women feel equipped to manage emotions that arise
when facing decision-making tasks and whether they are
prepared to pursue family-building goals. It may be that
dissemination and implementation strategies should include
health care providers, integration with survivorship care visits,
and counseling for immediate added support if needed.

One of the main objectives of the decision aid tool was to make
users aware of family-building options, including realistic
expectations about potential difficulties, while also inspiring
hope that parenthood may be achieved and that early planning
may help to avoid or mitigate challenges. The delivery of
information about risks and challenges may naturally be
upsetting. A participant stated that the graphs depicting the
effects of cancer treatment on ovarian reserve was “terrifying.”
However, when asked whether images on the website were
generally distressing, only 10% (1/10) of the participants agreed.
Lim et al [52] noted that website development and evaluation
typically focus on traditional usability aspects (eg, screen layout
and navigation features), whereas the emotional experiences of
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users and, in turn, the ways in which a website supports users’
emotions are more likely to be neglected. For websites that
deliver health information that may include distressing news,
even those without personalized data, such as ours, considering
the emotional impact of design features is important. Choe et
al [53] put forth hypotheses for implementing empathic
communication within digital health systems, including
normalization of users’ emotional experiences (eg, “Many
people feel worried or upset when learning this news...”) and
helping the user to identify clear, actionable steps that can be
taken (eg, “There are things you can do to help reduce your
risk...”). Consistent with these recommendations, we made
design changes to reduce the impact of the perceived distressing
information. Experiencing negative emotions can also be useful
when interacting with technology, but the line between helpful
and harmful emotions may be tenuous [54]. It may be necessary
to draw from digital mental health interventions (eg, stress
management, affect regulation, or mindfulness-based strategies)
to include in our website to provide additional support [55-58],
while balancing the scope of the intervention. Our findings
indicate that only a subset of users may need additional support
to manage distress, suggesting that a stepped care model may
be appropriate [59].

We have partnered with a website design firm, digital health
researchers, and intervention developers to explore optimal
digital solutions for addressing the lingering usability issues
including users’emotional experiences. Future studies will also
further explore user feedback in a single-arm pilot study [60]
and assess the need for additional content, website design
changes, and intervention components to meet the needs of
young adult female cancer survivors who are concerned about
fertility and family building in posttreatment survivorship.

Limitations
This study evaluated the usability of a web-based decision aid
and planning tool for young adult female cancer survivors
considering future family building. Although it has been shown
that testing a product with 5 participants can uncover
approximately 80% of a product’s usability issues [37], the
study included a relatively small sample size, and the results
may not be generalizable. Participants were also primarily White
and highly educated, and further testing with women from
diverse racial, ethnic, and socioeconomic backgrounds is needed.
Disparities in oncofertility care have been reported based on
age, socioeconomic status, access to insurance, religious factors,
and gender or sexual minority identification [61]. Greater effort
to engage diverse subgroups and use methodologies that lead
to representative samples is needed.

Conclusions
The Roadmap to Parenthood decision aid tool fills an important
resource need for young adult female cancer survivors hoping
to pursue parenthood in the future. The development process
involved a patient-centered approach and an iterative framework
for design modifications based on user experience and feedback.
General feedback about the website was positive. Future studies
will include additional content and design changes to optimize
usability, with a particular focus on the emotional experiences
of users. We will also pilot-test a decision aid intervention using
the website in a longitudinal study design [60]. This will extend
the focus of oncofertility research to include survivors’ fertility
and family-building experiences after treatment and survivorship
care needs.

Acknowledgments
The authors would like to thank their patient research partners and the organizations for adolescent and young adult patients with
cancer (Stupid Cancer, Lacuna Loft, The Samfund, and GRYT Health) for their collaboration.

Conflicts of Interest
CB is on the board of directors of Stupid Cancer and is a research advisor to GRYT Health (unpaid positions).

References

1. van Dorp W, Haupt R, Anderson RA, Mulder RL, van den Heuvel-Eibrink MM, van Dulmen-den Broeder E, et al.
Reproductive function and outcomes in female survivors of childhood, adolescent, and young adult cancer: a review. J Clin
Oncol 2018 Jul 20;36(21):2169-2180 [FREE Full text] [doi: 10.1200/JCO.2017.76.3441] [Medline: 29874135]

2. Su HI, Kwan B, Whitcomb BW, Shliakhsitsava K, Dietz AC, Stark SS, et al. Modeling variation in the reproductive lifespan
of female adolescent and young adult cancer survivors using AMH. J Clin Endocrinol Metab 2020 Aug 01;105(8):2740
[FREE Full text] [doi: 10.1210/clinem/dgaa172] [Medline: 32270202]

3. Gorman JR, Bailey S, Pierce JP, Su HI. How do you feel about fertility and parenthood? The voices of young female cancer
survivors. J Cancer Surviv 2012 Jun;6(2):200-209 [FREE Full text] [doi: 10.1007/s11764-011-0211-9] [Medline: 22179785]

4. Armuand GM, Wettergren L, Rodriguez-Wallberg KA, Lampic C. Women more vulnerable than men when facing risk for
treatment-induced infertility: a qualitative study of young adults newly diagnosed with cancer. Acta Oncol 2015
Feb;54(2):243-252. [doi: 10.3109/0284186X.2014.948573] [Medline: 25140859]

5. Institute of Medicine (US) Committee on Quality of Health Care in America. Crossing the Quality Chasm: A New Health
System for the 21st Century. Washington, DC, USA: National Academies Press (US); Aug 30, 2001.

6. Benedict C, Thom B, Friedman DN, Diotallevi D, Pottenger EM, Raghunathan NJ, et al. Young adult female cancer
survivors' unmet information needs and reproductive concerns contribute to decisional conflict regarding posttreatment

JMIR Cancer 2022 | vol. 8 | iss. 2 | e33304 | p. 11https://cancer.jmir.org/2022/2/e33304/
(page number not for citation purposes)

Benedict et alJMIR CANCER

XSL•FO
RenderX

http://europepmc.org/abstract/MED/29874135
http://dx.doi.org/10.1200/JCO.2017.76.3441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29874135&dopt=Abstract
http://europepmc.org/abstract/MED/32270202
http://dx.doi.org/10.1210/clinem/dgaa172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32270202&dopt=Abstract
http://europepmc.org/abstract/MED/22179785
http://dx.doi.org/10.1007/s11764-011-0211-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22179785&dopt=Abstract
http://dx.doi.org/10.3109/0284186X.2014.948573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25140859&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


fertility preservation. Cancer 2016 Jul 01;122(13):2101-2109 [FREE Full text] [doi: 10.1002/cncr.29917] [Medline:
27213483]

7. Logan S, Perz J, Ussher JM, Peate M, Anazodo A. A systematic review of patient oncofertility support needs in reproductive
cancer patients aged 14 to 45 years of age. Psychooncology 2018 Feb;27(2):401-409. [doi: 10.1002/pon.4502] [Medline:
28734119]

8. Logan S, Perz J, Ussher JM, Peate M, Anazodo A. Systematic review of fertility-related psychological distress in cancer
patients: informing on an improved model of care. Psychooncology 2019 Jan;28(1):22-30. [doi: 10.1002/pon.4927] [Medline:
30460732]

9. Halliday LE, Boughton MA. Exploring the concept of uncertain fertility, reproduction and motherhood after cancer in
young adult women. Nurs Inq 2011 Jun;18(2):135-142. [doi: 10.1111/j.1440-1800.2011.00532.x] [Medline: 21564394]

10. Benedict C, Shuk E, Ford JS. Fertility issues in adolescent and young adult cancer survivors. J Adolesc Young Adult Oncol
2016 Mar;5(1):48-57 [FREE Full text] [doi: 10.1089/jayao.2015.0024] [Medline: 26812452]

11. Benedict C, Hahn AL, McCready A, Kelvin JF, Diefenbach M, Ford JS. Toward a theoretical understanding of young
female cancer survivors' decision-making about family-building post-treatment. Support Care Cancer 2020
Oct;28(10):4857-4867 [FREE Full text] [doi: 10.1007/s00520-020-05307-1] [Medline: 31993754]

12. Coccia PF. Overview of adolescent and young adult oncology. J Oncol Pract 2019 May;15(5):235-237. [doi:
10.1200/JOP.19.00075] [Medline: 31009282]

13. Benedict C, McLeggon JA, Thom B, Kelvin JF, Landwehr M, Watson S, et al. "Creating a family after battling cancer is
exhausting and maddening": exploring real-world experiences of young adult cancer survivors seeking financial assistance
for family building after treatment. Psychooncology 2018 Dec;27(12):2829-2839 [FREE Full text] [doi: 10.1002/pon.4898]
[Medline: 30238545]

14. Gorman JR, Whitcomb BW, Standridge D, Malcarne VL, Romero SA, Roberts SA, et al. Adoption consideration and
concerns among young adult female cancer survivors. J Cancer Surviv 2017 Feb;11(1):149-157 [FREE Full text] [doi:
10.1007/s11764-016-0572-1] [Medline: 27696249]

15. Quinn GP, Vadaparampil ST, McGowan Lowrey K, Eidson S, Knapp C, Bukulmez O. State laws and regulations addressing
third-party reimbursement for infertility treatment: implications for cancer survivors. Fertil Steril 2011 Jan;95(1):72-78.
[doi: 10.1016/j.fertnstert.2010.05.017] [Medline: 20576264]

16. Wang Y, Anazodo A, Logan S. Systematic review of fertility preservation patient decision aids for cancer patients.
Psychooncology 2019 Mar;28(3):459-467. [doi: 10.1002/pon.4961] [Medline: 30523651]

17. Ehrbar V, Urech C, Rochlitz C, Zanetti Dällenbach R, Moffat R, Stiller R, et al. Randomized controlled trial on the effect
of an online decision aid for young female cancer patients regarding fertility preservation. Hum Reprod 2019 Sep
29;34(9):1726-1734. [doi: 10.1093/humrep/dez136] [Medline: 31398258]

18. Garvelink MM, Ter Kuile MM, Louwé LA, Hilders CG, Stiggelbout AM. Feasibility and effects of a decision aid about
fertility preservation. Hum Fertil (Camb) 2017 Jun;20(2):104-112. [doi: 10.1080/14647273.2016.1254821] [Medline:
27848252]

19. Peate M, Meiser B, Cheah BC, Saunders C, Butow P, Thewes B, et al. Making hard choices easier: a prospective, multicentre
study to assess the efficacy of a fertility-related decision aid in young women with early-stage breast cancer. Br J Cancer
2012 Mar 13;106(6):1053-1061 [FREE Full text] [doi: 10.1038/bjc.2012.61] [Medline: 22415294]

20. Stacey D, Légaré F, Lewis K, Barry MJ, Bennett CL, Eden KB, et al. Decision aids for people facing health treatment or
screening decisions. Cochrane Database Syst Rev 2017 Apr 12;4:CD001431 [FREE Full text] [doi:
10.1002/14651858.CD001431.pub5] [Medline: 28402085]

21. Speller B, Micic S, Daly C, Pi L, Little T, Baxter NN. Oncofertility decision support resources for women of reproductive
age: systematic review. JMIR Cancer 2019 Jun 06;5(1):e12593 [FREE Full text] [doi: 10.2196/12593] [Medline: 31199289]

22. Benedict C, Nieh J, Hahn AL, McCready A, Diefenbach M, Ford JS. "Looking at future cancer survivors, give them a
roadmap": addressing fertility and family-building topics in post-treatment cancer survivorship care. Support Care Cancer
2021 Apr;29(4):2203-2213 [FREE Full text] [doi: 10.1007/s00520-020-05731-3] [Medline: 32889581]

23. Benedict C, Dauber-Decker KL, King D, Hahn A, Ford JS, Diefenbach M. A decision aid intervention for family building
after cancer: developmental study on the initial steps to consider when designing a web-based prototype. JMIR Form Res
2021 Jan 22;5(1):e20841 [FREE Full text] [doi: 10.2196/20841] [Medline: 33480848]

24. Bates DW, Kuperman GJ, Wang S, Gandhi T, Kittler A, Volk L, et al. Ten commandments for effective clinical decision
support: making the practice of evidence-based medicine a reality. J Am Med Inform Assoc 2003;10(6):523-530 [FREE
Full text] [doi: 10.1197/jamia.M1370] [Medline: 12925543]

25. Li AC, Kannry JL, Kushniruk A, Chrimes D, McGinn TG, Edonyabo D, et al. Integrating usability testing and think-aloud
protocol analysis with "near-live" clinical simulations in evaluating clinical decision support. Int J Med Inform 2012
Nov;81(11):761-772. [doi: 10.1016/j.ijmedinf.2012.02.009] [Medline: 22456088]

26. Ergonomics of human-system interaction — Part 11: usability: definitions and concepts (ISO 9241-11:2018 - en). International
Organization for Standardization. 2018. URL: https://www.iso.org/obp/ui/#iso:std:iso:9241:-11:ed-2:v1:en [accessed
2022-04-06]

JMIR Cancer 2022 | vol. 8 | iss. 2 | e33304 | p. 12https://cancer.jmir.org/2022/2/e33304/
(page number not for citation purposes)

Benedict et alJMIR CANCER

XSL•FO
RenderX

https://doi.org/10.1002/cncr.29917
http://dx.doi.org/10.1002/cncr.29917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27213483&dopt=Abstract
http://dx.doi.org/10.1002/pon.4502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28734119&dopt=Abstract
http://dx.doi.org/10.1002/pon.4927
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30460732&dopt=Abstract
http://dx.doi.org/10.1111/j.1440-1800.2011.00532.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21564394&dopt=Abstract
http://europepmc.org/abstract/MED/26812452
http://dx.doi.org/10.1089/jayao.2015.0024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26812452&dopt=Abstract
http://europepmc.org/abstract/MED/31993754
http://dx.doi.org/10.1007/s00520-020-05307-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31993754&dopt=Abstract
http://dx.doi.org/10.1200/JOP.19.00075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31009282&dopt=Abstract
http://europepmc.org/abstract/MED/30238545
http://dx.doi.org/10.1002/pon.4898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30238545&dopt=Abstract
http://europepmc.org/abstract/MED/27696249
http://dx.doi.org/10.1007/s11764-016-0572-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27696249&dopt=Abstract
http://dx.doi.org/10.1016/j.fertnstert.2010.05.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20576264&dopt=Abstract
http://dx.doi.org/10.1002/pon.4961
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30523651&dopt=Abstract
http://dx.doi.org/10.1093/humrep/dez136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31398258&dopt=Abstract
http://dx.doi.org/10.1080/14647273.2016.1254821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27848252&dopt=Abstract
http://europepmc.org/abstract/MED/22415294
http://dx.doi.org/10.1038/bjc.2012.61
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22415294&dopt=Abstract
http://europepmc.org/abstract/MED/28402085
http://dx.doi.org/10.1002/14651858.CD001431.pub5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28402085&dopt=Abstract
https://cancer.jmir.org/2019/1/e12593/
http://dx.doi.org/10.2196/12593
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31199289&dopt=Abstract
http://europepmc.org/abstract/MED/32889581
http://dx.doi.org/10.1007/s00520-020-05731-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32889581&dopt=Abstract
https://formative.jmir.org/2021/1/e20841/
http://dx.doi.org/10.2196/20841
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33480848&dopt=Abstract
http://europepmc.org/abstract/MED/12925543
http://europepmc.org/abstract/MED/12925543
http://dx.doi.org/10.1197/jamia.M1370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12925543&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2012.02.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22456088&dopt=Abstract
https://www.iso.org/obp/ui/#iso:std:iso:9241:-11:ed-2:v1:en
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Nielsen J. Usability 101: Introduction to Usability. Nielsen Norman Group, World Leaders in Research-Based User
Experience. 2012 Jan 3. URL: https://www.nngroup.com/articles/usability-101-introduction-to-usability/ [accessed
2022-04-06]

28. Norman D, Nielsen J. The Definition of User Experience (UX). Nielsen Norman Group, World Leaders in Research-Based
User Experience. URL: https://www.nngroup.com/articles/definition-user-experience/ [accessed 2022-04-06]

29. Usability. 2014. URL: https://www.usability.gov/what-and-why/user-experience.html [accessed 2019-09-19]
30. Coulter A, Stilwell D, Kryworuchko J, Mullen PD, Ng CJ, van der Weijden T. A systematic development process for patient

decision aids. BMC Med Inform Decis Mak 2013;13 Suppl 2:S2 [FREE Full text] [doi: 10.1186/1472-6947-13-S2-S2]
[Medline: 24625093]

31. Patient Decision Tools: Development Toolkit. The Ottawa Hospital Research Institute. 2018 Aug 14. URL: https://decisionaid.
ohri.ca/resources.html [accessed 2019-06-04]

32. Sepucha KR, Abhyankar P, Hoffman AS, Bekker HL, LeBlanc A, Levin CA, et al. Standards for UNiversal reporting of
patient Decision Aid Evaluation studies: the development of SUNDAE Checklist. BMJ Qual Saf 2018 May;27(5):380-388
[FREE Full text] [doi: 10.1136/bmjqs-2017-006986] [Medline: 29269567]

33. Hou S. Health literacy online: a guide to writing and designing easy-to-use health web sites. Health Promot Pract 2012
Sep;13(5):577-580. [doi: 10.1177/1524839912446480] [Medline: 22763891]

34. Clear Communication - Health Literacy. National Institutes of Health. 2015. URL: https://www.nih.gov/institutes-nih/nih
-office-director/office-communications-public-liaison/clear-communication/health-literacy [accessed 2019-05-24]

35. Toolkit for Making Written Material Clear and Effective. Centers for Medicare & Medicaid Services. 2012. URL: https:/
/www.cms.gov/Outreach-and-Education/Outreach/WrittenMaterialsToolkit/index.html [accessed 2019-05-24]

36. Office of Digital Accessibility. Stanford University IT. URL: https://uit.stanford.edu/accessibility/ [accessed 2021-06-30]
37. Informa Healthcare, Karwowski W. Determining usability test sample size. In: International Encyclopedia of Ergonomics

and Human Factors - 3 Volume Set. 2nd ed. Boca Raton, FL, USA: CRC Press; 2006.
38. Learn about Northwell's Institute of Health System Science Usability Lab Core. Northwell Health. URL: https://predictive

medicine.northwell.edu/ [accessed 2022-04-27]
39. Fusch PI, Ness LR. Are we there yet? Data saturation in qualitative research. Qual Rep 2015 Sep 8;20(9):1408-1416. [doi:

10.46743/2160-3715/2015.2281]
40. Kelly L, Ziebland S, Jenkinson C. Measuring the effects of online health information: scale validation for the e-Health

Impact Questionnaire. Patient Educ Couns 2015 Nov;98(11):1418-1424 [FREE Full text] [doi: 10.1016/j.pec.2015.06.008]
[Medline: 26162953]

41. Usability. 2013. URL: https://www.usability.gov/how-to-and-tools/index.html [accessed 2020-05-14]
42. Sauro J. Measuring Usability with the System Usability Scale (SUS). Measuring U. 2011 Feb 3. URL: https://measuringu.

com/sus/ [accessed 2021-07-02]
43. Bangor A, Kortum P, Miller J. Determining what individual SUS scores mean: adding an adjective rating scale. J Usability

Stud 2009;4(3):114-123 [FREE Full text]
44. Loiacono ET, Watson RT, Goodhue DL. WebQual: an instrument for consumer evaluation of web sites. Int J Electron

Commer 2007;11(3):51-87. [doi: 10.2753/jec1086-4415110302]
45. Dauber-Decker KL, Basile M, King D, Polo J, Calise K, Khan S, et al. Developing a decision aid to facilitate informed

decision making about invasive mechanical ventilation and lung transplantation among adults with cystic fibrosis: usability
testing. JMIR Hum Factors 2021 Apr 14;8(2):e21270 [FREE Full text] [doi: 10.2196/21270] [Medline: 33851921]

46. Talboom-Kamp E, Tossaint-Schoenmakers R, Goedhart A, Versluis A, Kasteleyn M. Patients' attitudes toward an online
patient portal for communicating laboratory test results: real-world study using the eHealth Impact questionnaire. JMIR
Form Res 2020 Mar 04;4(3):e17060 [FREE Full text] [doi: 10.2196/17060] [Medline: 32024632]

47. Hanghøj S, Boisen KA, Hjerming M, Elsbernd A, Pappot H. Usability of a mobile phone app aimed at adolescents and
young adults during and after cancer treatment: qualitative study. JMIR Cancer 2020 Jan 02;6(1):e15008 [FREE Full text]
[doi: 10.2196/15008] [Medline: 31895046]

48. Warren E, Footman K, Tinelli M, McKee M, Knai C. Do cancer-specific websites meet patient's information needs? Patient
Educ Couns 2014 Apr;95(1):126-136. [doi: 10.1016/j.pec.2013.12.013] [Medline: 24447523]

49. Alejos D, Tregubenko P, Jayarangaiah A, Steinberg L, Kumar A. We need to do better: readability analysis of online patient
information on cancer survivorship and fertility preservation. J Cancer Policy 2021 Jun;28:100276. [doi:
10.1016/j.jcpo.2021.100276]

50. Rosenberg SA, Francis D, Hullett CR, Morris ZS, Fisher MM, Brower JV, et al. Readability of online patient educational
resources found on NCI-designated cancer center web sites. J Natl Compr Canc Netw 2016 Jun;14(6):735-740 [FREE Full
text] [doi: 10.6004/jnccn.2016.0075] [Medline: 27283166]

51. Mathur A, Hoffman AS, Weston J, Crocker LC, Holman DA, Bradford A, et al. How do couples and spouses/partners
consider fertility preservation decisions during cancer treatment planning? A qualitative analysis of dyadic decision making.
J Psychosoc Oncol 2021;39(2):268-284. [doi: 10.1080/07347332.2020.1836546] [Medline: 33306007]

JMIR Cancer 2022 | vol. 8 | iss. 2 | e33304 | p. 13https://cancer.jmir.org/2022/2/e33304/
(page number not for citation purposes)

Benedict et alJMIR CANCER

XSL•FO
RenderX

https://www.nngroup.com/articles/usability-101-introduction-to-usability/
https://www.nngroup.com/articles/definition-user-experience/
https://www.usability.gov/what-and-why/user-experience.html
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-13-S2-S2
http://dx.doi.org/10.1186/1472-6947-13-S2-S2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24625093&dopt=Abstract
https://decisionaid.ohri.ca/resources.html
https://decisionaid.ohri.ca/resources.html
http://qualitysafety.bmj.com/lookup/pmidlookup?view=long&pmid=29269567
http://dx.doi.org/10.1136/bmjqs-2017-006986
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29269567&dopt=Abstract
http://dx.doi.org/10.1177/1524839912446480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22763891&dopt=Abstract
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/clear-communication/health-literacy
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/clear-communication/health-literacy
https://www.cms.gov/Outreach-and-Education/Outreach/WrittenMaterialsToolkit/index.html
https://www.cms.gov/Outreach-and-Education/Outreach/WrittenMaterialsToolkit/index.html
https://uit.stanford.edu/accessibility/
https://predictivemedicine.northwell.edu/
https://predictivemedicine.northwell.edu/
http://dx.doi.org/10.46743/2160-3715/2015.2281
https://linkinghub.elsevier.com/retrieve/pii/S0738-3991(15)00281-5
http://dx.doi.org/10.1016/j.pec.2015.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26162953&dopt=Abstract
https://www.usability.gov/how-to-and-tools/index.html
https://measuringu.com/sus/
https://measuringu.com/sus/
https://uxpajournal.org/determining-what-individual-sus-scores-mean-adding-an-adjective-rating-scale/
http://dx.doi.org/10.2753/jec1086-4415110302
https://humanfactors.jmir.org/2021/2/e21270/
http://dx.doi.org/10.2196/21270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33851921&dopt=Abstract
https://formative.jmir.org/2020/3/e17060/
http://dx.doi.org/10.2196/17060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32024632&dopt=Abstract
https://cancer.jmir.org/2020/1/e15008/
http://dx.doi.org/10.2196/15008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31895046&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2013.12.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24447523&dopt=Abstract
http://dx.doi.org/10.1016/j.jcpo.2021.100276
http://europepmc.org/abstract/MED/27283166
http://europepmc.org/abstract/MED/27283166
http://dx.doi.org/10.6004/jnccn.2016.0075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27283166&dopt=Abstract
http://dx.doi.org/10.1080/07347332.2020.1836546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33306007&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


52. Lim YK, Donaldson J, Jung H, Kunz B, Royer D, Ramalingam S, et al. Emotional experience and interaction design. In:
Peter C, Beale R, editors. Affect and Emotion in Human-Computer Interaction: From Theory to Applications. Berlin,
Germany: Springer; 2008:116-129.

53. Choe EK, Duarte ME, Suh H, Pratt W, Kientz JA. Communicating bad news: insights for the design of consumer health
technologies. JMIR Hum Factors 2019 May 17;6(2):e8885 [FREE Full text] [doi: 10.2196/humanfactors.8885] [Medline:
31102374]

54. Luria M, Zoran A, Forlizzi J. Challenges of designing HCI for negative emotions. arXiv (forthcoming) 2019 Aug 20 [FREE
Full text] [doi: 10.48550/arXiv.1908.07577]

55. Børøsund E, Varsi C, Clark MM, Ehlers SL, Andrykowski MA, Sleveland HR, et al. Pilot testing an app-based stress
management intervention for cancer survivors. Transl Behav Med 2020 Aug 07;10(3):770-780 [FREE Full text] [doi:
10.1093/tbm/ibz062] [Medline: 31330023]

56. Victorson D, Murphy K, Benedict C, Horowitz B, Maletich C, Cordero E, et al. A randomized pilot study of
mindfulness-based stress reduction in a young adult cancer sample: feasibility, acceptability, and changes in patient reported
outcomes. Psychooncology 2020 May;29(5):841-850 [FREE Full text] [doi: 10.1002/pon.5355] [Medline: 32040222]

57. Campo RA, Bluth K, Santacroce SJ, Knapik S, Tan J, Gold S, et al. A mindful self-compassion videoconference intervention
for nationally recruited posttreatment young adult cancer survivors: feasibility, acceptability, and psychosocial outcomes.
Support Care Cancer 2017 Jun;25(6):1759-1768. [doi: 10.1007/s00520-017-3586-y] [Medline: 28105523]

58. Cuthbert CA, Farragher JF, Hemmelgarn BR, Ding Q, McKinnon GP, Cheung WY. Self-management interventions for
cancer survivors: a systematic review and evaluation of intervention content and theories. Psychooncology 2019
Nov;28(11):2119-2140. [doi: 10.1002/pon.5215] [Medline: 31475766]

59. Igelström H, Hauffman A, Alfonsson S, Sjöström J, Cajander A, Johansson B. User experiences of an Internet-based
stepped-care intervention for individuals with cancer and concurrent symptoms of anxiety or depression (the U-CARE
AdultCan Trial): qualitative study. J Med Internet Res 2020 May 19;22(5):e16604 [FREE Full text] [doi: 10.2196/16604]
[Medline: 32427108]

60. Benedict C, Ford JS, Schapira L, Simon P, Spiegel D, Diefenbach M. Family-building decision aid and planning tool for
young adult women after cancer treatment: protocol for preliminary testing of a web-based decision support intervention
in a single-arm pilot study. BMJ Open 2019 Dec 29;9(12):e033630 [FREE Full text] [doi: 10.1136/bmjopen-2019-033630]
[Medline: 31888941]

61. Appiah L, Anazodo A, Salama M, Reinecke J, Rios JS, Sender L, et al. Inclusion and diversity in oncofertility care. J
Adolesc Young Adult Oncol 2021 Apr;10(2):120-126. [doi: 10.1089/jayao.2021.29006.rdt] [Medline: 33848436]

Abbreviations
eHIQ: eHealth Impact Questionnaire
PI: principal investigator
REDCap: Research Electronic Data Capture
SUS: System Usability Scale

Edited by A Mavragani; submitted 01.09.21; peer-reviewed by J Gorman, K Nalin; comments to author 25.10.21; revised version
received 26.02.22; accepted 18.04.22; published 31.05.22

Please cite as:
Benedict C, Dauber-Decker KL, Ford JS, King D, Spiegel D, Schapira L, Simon P, Diefenbach M
Development of a Web-Based Decision Aid and Planning Tool for Family Building After Cancer (Roadmap to Parenthood): Usability
Testing
JMIR Cancer 2022;8(2):e33304
URL: https://cancer.jmir.org/2022/2/e33304/
doi: 10.2196/33304
PMID:

©Catherine Benedict, Katherine L Dauber-Decker, Jennifer S Ford, D'Arcy King, David Spiegel, Lidia Schapira, Pamela Simon,
Michael Diefenbach. Originally published in JMIR Cancer (https://cancer.jmir.org), 31.05.2022. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Cancer,
is properly cited. The complete bibliographic information, a link to the original publication on https://cancer.jmir.org/, as well as
this copyright and license information must be included.

JMIR Cancer 2022 | vol. 8 | iss. 2 | e33304 | p. 14https://cancer.jmir.org/2022/2/e33304/
(page number not for citation purposes)

Benedict et alJMIR CANCER

XSL•FO
RenderX

https://humanfactors.jmir.org/2019/2/e8885/
http://dx.doi.org/10.2196/humanfactors.8885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31102374&dopt=Abstract
http://arxiv.org/abs/1908.07577
http://arxiv.org/abs/1908.07577
http://dx.doi.org/10.48550/arXiv.1908.07577
http://europepmc.org/abstract/MED/31330023
http://dx.doi.org/10.1093/tbm/ibz062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31330023&dopt=Abstract
http://europepmc.org/abstract/MED/32040222
http://dx.doi.org/10.1002/pon.5355
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32040222&dopt=Abstract
http://dx.doi.org/10.1007/s00520-017-3586-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28105523&dopt=Abstract
http://dx.doi.org/10.1002/pon.5215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31475766&dopt=Abstract
https://www.jmir.org/2020/5/e16604/
http://dx.doi.org/10.2196/16604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32427108&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31888941
http://dx.doi.org/10.1136/bmjopen-2019-033630
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31888941&dopt=Abstract
http://dx.doi.org/10.1089/jayao.2021.29006.rdt
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33848436&dopt=Abstract
https://cancer.jmir.org/2022/2/e33304/
http://dx.doi.org/10.2196/33304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

