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Abstract
Background: Women with neurofibromatosis type 1 (NF1) have an increased risk of breast cancer and poorer 5-year 
survival. Current breast surveillance patient information resources may be inappropriate for this cohort due to increased 
cognitive deficits and cancer worry.
Objectives: This study aimed to develop and evaluate NF1-specific patient-centric educational resources about breast 
cancer surveillance.
Design: A pilot, prospective longitudinal cohort study was conducted through a Sydney tertiary hospital (Royal North 
Shore Hospital) adult NF1 clinic and an established breast cancer risk management clinic.
Methods: A brochure was developed with input from stakeholders and women with NF1 participating in breast 
surveillance. The content was adapted to create a webpage and animation evaluated through clinician and patient 
surveys. Final iterations of the resources were based on stakeholder feedback.
Results: Nine semi-structured interviews were conducted with women with NF1 after breast surveillance. All considered 
the brochure acceptable and valuable and supported sharing the resource. Fifty-seven patient and clinician surveys were 
also completed, with the webpage and animation highly rated regarding acceptability, usefulness, and relevance.
Conclusions: Information in three media has been developed specifically for women with NF1, considering breast 
surveillance to increase understanding, provide reassurance, and as a memory aid to support clinician consultation.
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Highlights

1.	 A brochure, webpage, and informative animation 
were developed for women with NF1 considering 
early breast surveillance.

2.	 Acceptability, usefulness, relevance, readability, 
and visual appeal were highly rated.

3.	 The majority of participants would recommend the 
resources to others, very few found the content 
(e.g., breast cancer risk/biopsy) concerning.

4.	 Resources can be adapted for other conditions to 
reassure and support clinician verbal information.

Introduction

Neurofibromatosis type 1 (NF1) is a genetic condition 
with an increased incidence of benign and malignant 
tumors, cognitive deficits, and other comorbidities. There 
is an increased risk of breast cancer in women with NF1; 
consequently, the Cancer Institute NSW recommends 
annual breast surveillance from age 30.1 This includes 
annual magnetic resonance imaging (MRI) ± Ultrasound 
(USS) (30–40 years), annual MRI ± mammogram 
(MMG) ± USS (40–50 years), and 2nd yearly MMG ± USS 
(>50 years), where MRI is the preferred option for women 
between 30 and 50 years. To ensure women with NF1 are 
supported through the breast surveillance process, targeted 
patient education, and support resources may be helpful.

Individuals with NF1 have a five-fold malignancy risk 
compared with the general population.2,3 The breast cancer 
risk in young female NF1 patients (<50 years) is five-fold 
higher than the general female population,4,5 with a greater 
risk of bilateral breast cancer.6 The overall lifetime risk of 
breast cancer is three-fold higher for women with NF1 
than the general population.5 In addition, 5-year breast 
cancer survival is lower in women with NF1 (~68%) com-
pared to women without NF1 (~82%–88%).3 Several 
international studies propose women with NF1 undergo 
breast surveillance from age 30.5–9 In Australia, women 
with NF1 are recommended to undergo annual breast sur-
veillance, including breast MRI and/or MMG and/or USS 
between the ages of 30 and 50 years.1 However, previous 
studies have demonstrated that adults with NF1 have low 
uptake and adherence to healthcare surveillance,10–12 and 
evidence for the uptake of breast cancer surveillance has 
not been established.

A high prevalence of cognitive impairment in individ-
uals with NF1 affects overall intelligence quotient (IQ), 
executive and adaptive functioning, learning ability, 
memory, and attention. These heterogeneous cognitive 
and adaptive functioning issues and medical complica-
tions responsible for some impairment of neurocognitive 
performance are summarized by Potter and Mendosa in  
a comprehensive review13 (see Figure 1). In addition, 
many individuals with NF1 display features of anxiety, 

depression, poor self-esteem, and/or poorer quality of 
life.14–16 As health literacy levels are also lower among 
those with self-reported learning disabilities,17 women 
with NF1 may find traditional resources challenging to 
understand. Hence, they may benefit from resources with 
easy readability.

We previously identified that breast surveillance did not 
significantly increase psychological distress in women with 
NF1, with mean cancer worry and anxiety scores decreas-
ing over time.15 However, some women displayed clinical 
levels of anxiety before surveillance, and 77% of patients 
aged 35–50 years recorded an increase in stress-related 
behaviors between enrolment and receiving the results of 
their first round of surveillance.15 In addition, 14% of 
women did not return for subsequent surveillance rounds, 
which could result in delayed diagnosis and poorer out-
comes.15 Limited access to patient-appropriate information 
and/or poor knowledge and understanding of disease and 
health surveillance guidelines12,18 may contribute to psy-
chological distress and non-attendance. Therefore, it has 
been recommended that simple, easy-to-read educational 
resources be developed to support women with NF1.15

Providing information in multiple formats has been 
reported to increase accessibility and health literacy.19–23 In 
breast surveillance, offering patients printed, internet-
based, written, and audio-visual material can promote 
knowledge and attendance.24–27 Indeed, a brochure deci-
sion-aid regarding breast surveillance improved participa-
tion and attitude toward breast surveillance in women with 
low education levels,27 and for those with cognitive defi-
cits, appropriate pictures, diagrams, and charts can support 
understanding.28–32 It is essential that resources are evalu-
ated by consumers and health professionals (HPs)30 and 
tailored to patient preferences—to reinforce information 
received during a consultation.32,33

For a population with NF1, design, disease-specific 
readability, health literacy, and the possibility of associ-
ated cognitive issues must be considered.12,34 We utilized 
literature on readability, design, and evaluation princi-
ples (Supplemental Appendix 1) to inform the develop-
ment of three resources specific to women with NF1 
considering early breast surveillance. A brochure was 
chosen as the initial resource as patient information leaf-
lets improve patients’ knowledge and satisfaction.23 
Content from the brochure informed the development of 
a webpage and animation. Satisfaction/acceptability, 
perceived utility (including readability), improvement in 
knowledge, relevance, and the emotional impact of each 
resource were then evaluated with important stakeholder 
groups, including women with NF1 who had undertaken 
breast surveillance.

The overall objective of this study was to develop easy-
to-read, visually appealing educational resources that have 
clinical utility and are acceptable to women with NF1 con-
sidering early breast surveillance.
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Figure 1.  (Color) Cognitive domains and findings in NF1 adapted from Potter.13 Complete reference list for the graphic in 
Supplemental Appendix 3.
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Aims

1.	 Design and develop a range of education resources 
for women with NF1, considering early breast 
surveillance.

2.	 Evaluate the perceived satisfaction/acceptability, 
utility (including readability), emotional impact, 
perceived improvement in knowledge, and rele-
vance of these resources for women who partici-
pated in breast surveillance, clinicians, and support 
group representatives.

3.	 Use stakeholder feedback to inform the final 
resources for publication and use in the clinic.

Methods

This pilot, prospective longitudinal cohort study was con-
ducted through a tertiary hospital adult NF1 clinic and an 
established breast cancer risk management clinic in 
Sydney, Australia.

Resource development

Resource development followed a sequential iterative pro-
cess. A brochure was developed and evaluated, which 
informed the web content, animation, and final version of 
the brochure. Brochure design and development incorpo-
rated reviews of the literature, existing breast surveillance 
resources, design principles (Supplemental Appendix 1) 
and considered neurocognitive and psychosocial comor-
bidities associated with NF1 (Figure 1). The draft brochure 
was developed using a Flesh–-Kincaid readability grade 
between 6 and 8,35,36 with text written in active voice and 
graphics to aid understanding and improve aesthetics. The 
draft was reviewed by an educator, NF experts, cancer 
geneticists, and genetic counsellors working with patients 
with NF1 to ensure accurate, appropriate content and read-
ing level.

Web content and an animation (Consentic®) were 
designed and developed based on the final brochure, with 
additional information on the processes involved in breast 
surveillance and links to further reputable information. A 
culturally diverse set of images was chosen to represent 
the diversity of the Australian population. The web (https://
www.nslhd.health.nsw.gov.au/genetics/Pages/Our-NF-
clinic.aspx) and animation content were reviewed by the 
same senior HPs who had provided feedback on the 
brochure.

Resource evaluation

Phase 1: brochure
Participants and recruitment.  Twenty-eight women (30–

50 years) with NF1 (hereafter referred to as patients) who 
had undergone initial breast surveillance were invited by 

email to participate in a telephone interview (May 2019–
2021) using purposive sampling. These women were part 
of a more extensive pilot study describing the introduction 
of breast surveillance to women with NF1.37 Exclusion cri-
teria included the inability to provide informed consent or 
understand an English language consent form or an active 
cancer diagnosis. All patients read a participant informa-
tion sheet outlining the goals and reasons for the study and 
provided written consent before their interview.

Instrument: interview schedule.  An interview schedule 
(Supplemental Appendix 2.1) was prepared based on a 
previous study.38 Questions explored knowledge of breast 
surveillance before and after the study, perceived clinical 
utility, readability, experience, and acceptability of the 
resource, and patient demographics. The interview guide 
was not pilot-tested.

Data collection and analysis.  EH (BSc, third-year medical 
student) conducted semi-structured telephone interviews 
(June 2019–2021) after training with genetic counsellor 
AC (MSc) and research manager JF (with ⩾5 years prior 
qualitative research experience). No repeat interviews 
were conducted. EH had no relationship with participants 
prior to the study commencement. Prior to each interview, 
EH introduced herself and explained the reasons for her 
interest in the research topic. All interviews were audio-
recorded, deidentified, and transcribed verbatim. No field 
notes were taken. A coding tree was developed iteratively 
by the interviewer (EH) and two independent coders (AC 
and JF). All three coders coded three deidentified tran-
scripts independently (90% concordance). The remaining 
transcripts were coded by EH. Using thematic analysis 
guided by an inductive approach,39 the three coders dis-
cussed and agreed on emerging patterns and relationships 
in the data, leading to the identification of relevant themes. 
Participants did not provide comments on transcripts.

Phase 2: web content and animation
Participants and recruitment.  Twenty-eight patients who 

had breast surveillance and approximately 100 HPs with 
experience working with patients with NF1 were invited to 
participate in two online surveys to evaluate the resources 
(April 2020). The inclusion criteria for the women with 
NF1 were as above. Inclusion criteria for HPs included 
experience providing clinical care to women with NF1 
and a role as (a) a clinical geneticist or genetic counsellor 
working in a genetic service in Australasia or (b) a radi-
ologist, breast surgeon, or oncologist involved in breast 
surveillance at the risk management clinic for more than 
6 months. An invitation to participate (including a link to 
the survey) was circulated (a) through the Human Genet-
ics Society of Australasia listserv or (b) an email sent from 
the Head of Department to those involved in the high-risk 
clinic (May 2020). A member of the research team emailed 

https://www.nslhd.health.nsw.gov.au/genetics/Pages/Our-NF-clinic.aspx
https://www.nslhd.health.nsw.gov.au/genetics/Pages/Our-NF-clinic.aspx
https://www.nslhd.health.nsw.gov.au/genetics/Pages/Our-NF-clinic.aspx
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patients. A reminder was emailed 2 weeks later to both 
patient and clinician cohorts.

For the online component of the study, beginning a sur-
vey response was taken as consent for participation. 
Participants were required to acknowledge that they had 
read the participant information prior to completing the 
survey. This included the statement: “For your informa-
tion, if you submit an online survey, this will be taken as 
your consent for the use of your data in the study. Also, as 
this is an anonymous online survey, it will not be possible 
for us to withdraw your data after it has been submitted as 
we will not know which survey is yours.”

Instrumentation.  Four surveys were designed to evalu-
ate patient and HPs’ views on (1) the web content and (2) 
the animation (Supplemental Appendix 2.2). The surveys 
included questions on perceived satisfaction with the infor-
mation provided (12 items web content/15 items anima-
tion), emotional impact (1 item), perceived improvement 
in knowledge about breast surveillance processes (5 items), 
relevance (5 items), and whether the patient or clinician 
would recommend the resources (acceptability; 1 item), all 
of which were loosely based on a previously published sur-
vey.38 None of the surveys were validated. The survey also 
included demographic questions (4 items patients/5 items 
clinicians) and additional ad hoc patient questions about 
overall acceptability (4 items). Satisfaction and relevance 
items were rated on a 5-point Likert scale (very good to 
very poor), and other items were rated either Yes or No with 
open text boxes for comment. All items were evaluated for 
readability and adapted to have readability no higher than 
sixth grade36 (see Supplemental Appendix 1). The number 
of HPs working with individuals with NF1 is unknown, so 
the percentage of HPs who pilot-tested the surveys could 
not be calculated. Patient surveys were not pilot-tested by 
patient participants.

Data collection and data analysis.  Online survey data 
were collected securely using survey host REDCap.40,41 
Any data from incomplete survey records were excluded. 
Data were analyzed using descriptive statistics and Fisher 
exact tests for small numbers using the statistical software 
program IBM SPSS Statistics (2017 v.25).42 Data were 
dichotomized into “far too much/too much” = 1, “much too 
long/too long” = 1, and “Very good/good/neither good nor 
bad” = 1, other Likert scale responses = 0.

Phase 3: development and review of the final version(s).  Each 
resource was amended based on feedback. Patients 
reviewed the re-designed brochure for overall satisfaction 
with design and clarity. The brochure was then endorsed by 
a panel including NF experts, cancer geneticists/genetic 
counsellors, eviQ, The Children’s Tumour Foundation of 
Australia (CTF) NF support group, consumer tick Northern 

Sydney Local Health District (NSLHD), the New South 
Wales Center for Genetics Education, an Aboriginal liaison 
officer, and the Cancer Council Australia.

Results

Brochure evaluation

Demographics.  Nine patients with NF1 who had completed 
breast surveillance expressed an interest in and partici-
pated in the study. Each patient received the brochure prior 
to a semi-structured telephone interview (11.5–24 min 
duration) (40% response rate). Most patients were 30–
35 years old and university-educated. Almost half had 
experienced a biopsy, and most rated their knowledge of 
breast surveillance as low to moderate (Table 1).

Results

Three themes were identified: Acceptability and utility, 
support for sharing information and experiences about 
NF1 breast surveillance, support for the brochure, and 
more resources for NF1.

Data saturation were not measured, but previous studies 
suggest for qualitative research this can be achieved with 
nine interviews.43 Furthermore, “information power” can 
guide sample size, indicating that a relevant sample 
reduces participant numbers.44,45 Given the narrow study 
aims, dense sample specificity, strong quality dialogues, 

Table 1.  Patient demographic data (brochure) and 
characteristics of women with NF1 who had undertaken breast 
surveillance through the risk management clinic.

Demographics and 
characteristics

Interviewees 
(N = 9)

Percent 
(%)

Age
  30–35 years 5 56
  35–39 years 3 33
  40–45 years 0 0
  46–49 years 1 11
Highest education level
  Completed year 12 1 11
  Diploma/TAFE level 1 11
  Bachelor’s degree or higher 7 78
Surveillance received during study
  Mammogram 9 100
  Breast MRI 9 100
  Ultrasound 9 100
  Biopsy 5 56
Patient perceived knowledge of NF1 and breast cancer risk
  Low 3 33
  So: So 4 45
  High 2 22

NF1: neurofibromatosis type 1; MRI: magnetic resonance imaging.
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and the case analysis strategy, higher information power 
was expected to be achieved with fewer participants. 
Therefore, we believe our sample size was adequate to 
achieve information power.

Theme 1: acceptability and utility.  Patient feedback on the 
amount and level of information and visual and overall 
presentation was largely positive. Although patients had 
varying levels of prior exposure to surveillance, all 
thought the brochure would be useful to women with 
NF1 who were considering breast surveillance. One 
patient wished she had received the brochure before sur-
veillance (P7, 35–39 years); another commented that the 
brochure would be even more useful to women outside of 
a research study (P3, 30–35 years). Several patients also 
felt the brochure had utility as a memory aid, in reassur-
ing women that surveillance did not equal cancer, and as 
a resource for other women with NF1 and family mem-
bers. While most interviewees stated they did not learn 
anything new from the brochure, they perceived the 
resource as a valuable reminder of the surveillance pro-
cess. For one participant, this was especially useful in the 
NF1 context:

Because people with NF1 tend to have psychological/learning 
difficulties, and because we have so much happening with 
medical stuff, it’s great to have something to refer back to that 
says pretty much the same things the doctors would have told 
me. (P3, 30–35 years)

Several interviewees remarked it was helpful to be 
reminded why they were having surveillance and that it 
did not mean they had cancer. However, one interviewee 
wanted reassurance that “having a biopsy did not mean 
cancer” (P1, 46–49 years).

Theme 2: support for sharing information and experiences 
about NF1 breast surveillance.  All participants supported 
the introduction of breast surveillance for younger women 
with NF1. However, some reported anxiety related to 
breast surveillance generally, with one patient reporting “it 
was kind of nerve-wracking” (P4, 30–35 years). Indeed, 
3/5 women who had a biopsy reported added anxiety (P1, 
P4, P9). Consequently, feedback included providing reas-
surance about the biopsy process, that it was “not painful” 
and would further relieve anxiety. One participant felt 
reading the brochure increased anxiety (P7, 35–39 years).

Theme 3: support for the brochure and more resources for 
NF1.  All participants reported that they would recommend 
the brochure to other women with NF1. There was also 
strong support for additional information on NF1 and 
breast cancer via online (P2, P3, P5, P6, P8) or hard copy 
printed information (P7, P8). Feedback included sugges-
tions for improving clarity (related to MRI, MMG, and 

biopsy procedures), with two participants concerned with 
the color scheme.

Four patients with NF1 previewed the final brochure, 
all providing endorsement and positive feedback.

Webpage and animation evaluation

Demographics.  In total, 57 surveys were completed, 29 
regarding the animation (10 patients; 19 HPs) and 28 
regarding the webpage (7 patients; 21 HPs). The patient 
response rate was 25% for the web information and 36% 
for the animation. It was not possible to calculate the 
response rate for HPs, as the number of HPs who opened 
the invitation was unknown. Most patients who com-
pleted the survey were 35–44 years old with a tertiary 
education. All had undertaken an MRI and an MMG; 
four (web) and six (animation) patients had a biopsy. 
Genetic counsellors completed the majority of HP web-
site and animation surveys, and most HPs worked in gen-
eral genetics (see Table 2).

Satisfaction/acceptability and utility of online resources.  Some 
HPs and patients had concerns about the amount of infor-
mation and/or the length of the animation and web 
resources. One patient and over half HPs felt the website 
and animation information was too long; around a quarter 
of the HPs believed there was too much information. 
Although HPs rated the animation as too long compared to 
patients (Fisher exact p = 0.008), there was no significant 
difference between HP and patient rating of the amount of 
content in the animation (Fisher p = 0.134) or length 
(Fisher p = 0.184) or amount of content (Fisher p = 0.290) 
for the web information (Table 3).

The majority of patients rated most aspects of the web-
site information and animation highly (Table 3). However, 
individual HPs rated the readability of text and voice of 
narration in the animation poorly, and a few HPs rated 
other aspects of web content design, format, navigation, 
reading ease, usefulness of graphics, font size, and useful-
ness of links negatively. There was no significant differ-
ence between HP and patient feedback on individual 
aspects of the animation or website. In free-text responses, 
three HPs commented that a graph (depicting breast cancer 
risk in women with NF1) was unclear, unnecessary, and/or 
should be removed. Another HP and one patient com-
mented that the animation was too slow. One patient also 
noted some information conflicted with the information 
provided on links to other websites.

These issues have been addressed.

Relevance.  All patients and HPs rated the information on 
breast surveillance procedures as relevant, although one HP 
rated the relevance of “clinical breast exam (CBE)” content 
as “poor” (Table 3). In free-text responses, this HP also com-
mented “I am worried about self-examination, in case young 
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women replace formal surveillance with this. I know breast 
awareness is listed in eviQ, but there is generally no evidence 
it is effective.” Another commented that “current eviQ guide-
lines recommend breast self-awareness rather than breast 
self-examination.” Despite these reservations, all patients 
and HPs reported they would be “very likely” (Animation: 
90% (patients); 74% (HPs): web 86% (patients); 62% (HPs)), 
or “somewhat likely” (the remaining patients and HPs) to 
recommend the e-resources. One HP commented, “I think 
this website is a good source of information for a patient 
whose treating team has suggested surveillance,” and two 
patients reported: “I would most definitely share it [the ani-
mation] with my family members,” and two patients stated, “I 
wish that I had had this [the animation] before undergoing 
the surveillance just so that I knew what to expect.”

Emotional impact of the web and animation information.  One 
patient described the animation content as somewhat “anxi-
ety provoking”; however, none of the patients found the 
web information concerning. In contrast, eight HPs rated 
the animation, and seven rated the web e-resources as 

having the potential to cause patients concern or distress. 
Other HP comments (free-text) included: “some patients 
might be distressed by seeing the graph of their risk and 
think more deeply about their risk of breast cancer”; 
another that patients might feel like they are at higher risk 
than they are. One HP suggested that in the animation, the 
risk of breast cancer for individuals with NF1 sounded 
high, and it might be helpful to give examples of profes-
sionals with whom patients could speak to if they wanted to 
consider breast surveillance. All feedback was considered 
and addressed in the further development of the resources.

In comparison, two patients felt the information was 
“important and useful” and “reassuring,” with one patient 
reassured by the web statement, “one in seven women will 
need a biopsy,” as not knowing this prior to surveillance had 
caused her a lot of unnecessary distress. One HP also noted 
that the risk of breast cancer had been adequately addressed in 
the animation with the provision of appropriate support links.

Educational impact of resources.  Several patients perceived 
improved knowledge about NF1, and that they learned 

Table 2.  Demographic data for participants in the online surveys.

Patient characteristics Health professional characteristics

Animation (web): N = 10 (N = 7) Number Animation (web): N = 19 (N = 21) Number

Age years Role
  30–34 3 (1)   Clinical geneticist 4 (4)
  35–39 3 (4)   Medical specialist 0 (2)
  40–44 3 (1)   Genetic counsellor 14 (14)
  45–49 1 (1)   Registered nurse 1 (1)
  >50 0  
Education Years of experience
  Did not finish high school 0 (1)   0–5 9 (12)
  Further education (e.g., tafe) 2(1)   6–10 2 (2)
  Tertiary education (e.g., university) 8 (5)   11–15 2 (1)
    >15 6 (6)
Type of surveillance Specialist area
  MRI 10 (7)   General 13 (12)
  MMG 10 (7)   Prenatal 5 (4)
  USS 9 (5)   Cancer 8 (9)
  CBE 7 (5)   Cardiac 0 (1)
  Biopsy 6 (4)   Neurogenetics 3 (2)
  State/territory
    NSW 16 (18)
    VIC 0 (0)
    South Australia 2 (1)
    West Australia 1 (2)
  Number of patients seen annually*
    0–5 9 (9)
    6–10 6 (4)
    11–20 0 (3)
    21–49 2 (2)
    >50 2 (2)

CBE: clinical breast exam; MMG: mammogram; MRI: magnetic resonance imaging.
*One health professional did not specify the approximate number of patients with NF1 seen in one year.
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something new about the types of breast surveillance availa-
ble, breast surveillance programs, and the risk of breast can-
cer associated with NF1 from both resources. Most HPs 
(n ⩾ 13) also believed patients with NF1 would learn some-
thing new. However, one HP felt an online resource would 
complement information provided by a HP; “I think this web-
site is a good source of information. . .; but does not replace 
personally tailored information from their treating doctors.”

Recommendations and final resource review

Based on stakeholder review, several changes were recom-
mended to reduce the readability level, improve design, clar-
ify content, and provide further support information (Table 4).

All comments and recommendations were considered, 
and most were addressed in the refined resources, with 
positive stakeholder feedback and relevant organization 
approval of the final brochure. The final web and anima-
tion content has been reviewed and amended based on the 
findings of this study.

Discussion and conclusion

Discussion

We developed and evaluated educational resources to 
assist women with NF1 undergoing breast cancer surveil-
lance. Development of the resources considered:

Table 4.  Amendments based on stakeholder feedback and literature review.

Content area Brochure Web/animation content

Design principles • � Increased font size to 12
• � Changed headings to questions (e.g., What 

is a. . .?)
• � Added colored boxes with white 

background
• � Consistent use of graphics across all 

resources
• � Usage of bold for key points
• �� Reduced readability to Flesch–Kincaid 5.6
• � Added a pictograph for those needing 

further investigation

• � Incorporated design principles from brochure
• � For animation: added characters with diverse 

backgrounds
• � Adjusted mouth movement in animation to be 

in sync with narration
• � Reduced amount of time needle inserted for 

biopsy
• � Reduced web and animation content

NF1, breast cancer 
risk, and value of breast 
surveillance

• � Included rationale for having breast 
surveillance

• � Adjusted recommended age to start 
surveillance to age 30

• � Removed a lump in the breast, is most 
likely a neurofibroma (not consistent with 
literature)

• � Incorporated design principles as for brochure
• � Added information regarding breast cancer 

and NF1
• � Changed breast self-examination to breast 

self-awareness, in line with recommendations
• � Changed graph to pictograph for 10-year risks
• � Added: who to speak to if considering breast 

surveillance
Breast surveillance 
procedures

• � Added what is a clinical breast exam?
• � Removed unnecessary details (e.g., a 

substance called gadolinium)
• � Included information on biopsy rate after 

surveillance, reassurance regarding negative 
results and biopsy, only momentary 
discomfort with MMG

• � Expectations post-surveillance: What 
happens after my surveillance?

• � Added: Follow-up appointment, what 
happens, timing, next surveillance

• � Website: included additional information on 
each surveillance procedure:

• � Added: Why MRI is used
• � Additional links
• � Associated images/animations
• � Considerations (re results, need for specific 

surveillance)
• � Animation: Removed breast self-exam

Additional support and 
contact information

• � Normalization of pre-surveillance concerns
• � An outline of support persons/services
• � Reordered: who can I talk to? The doctor 

who arranged breast surveillance, Genetic 
counsellor, GP, Psychologist, Children’s 
Tumour Foundation in response to feedback

• � Where can I find more information? 
NSLHD, Children’s Tumour Foundation, 
Cancer Council with contact details and 
weblink

• � Incorporated changes as for brochure
• � Included links for:
• � Children’s Tumour Foundation
• � Cancer council helpline
• � Inside radiology, for imaging information
• � Cancer Australia
• � Cancer Council Australia

NF1: neurofibromatosis type 1; NSLHD: Northern Sydney local health district; MMG: mammogram; MRI: magnetic resonance imaging.
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•• Established design concepts
•• Recommended readability levels
•• Content based on current guidelines
•• Surveillance practices and available support service 

information
•• Stakeholder feedback (patients, experts, support 

group representatives)

The neurocognitive challenges and potential anxieties spe-
cific to a subset of individuals with NF1 were considered. 
All resources were well received by the majority of patient 
and HP participants, especially relevance and potential to 
improve understanding with minimal emotional impact.

An average Flesch–Kincaid readability score of 10.0 is 
reported for existing educational material on breast surveil-
lance,46 with some web-based resources having lower 
scores.47 Although most individuals with NF1 have a normal 
range of IQ, for those with a mild intellectual disability or 
specific learning disabilities, Easy-Read resources are more 
likely to meet individual information needs. The Flesch–
Kincaid level of 5.6 achieved in the study resources was 
important, as it has been reported more people read brochures 
with simple messages.48 Furthermore, resources with a lower 
grade score (5.9) are reported as “easy to understand.”46

Stakeholder feedback was integral to this study and led 
to changes likely to improve patient understanding. For 
example, the revised brochure used a pictograph to convey 
the number of women needing further investigation after 
their first breast surveillance. Pictographs have been 
shown to aid readability, recall, understanding of numeri-
cal information, and comprehension of patient information 
and risk uncertainty.49–51 Questions in the headings were 
adopted narratively to enhance patient interaction, although 
questions were avoided in the text.23,26,52–54

Clinicians identified two resource content areas as pos-
sibly concerning for patients; “increased breast cancer 
risk” and “biopsy.” Biopsy has previously been linked to 
higher anxiety.55,56 However, some patients saw these as 
essential information points to include. As risk informa-
tion is important to mitigate potential adverse effects, the 
information resources were designed to reframe a patient’s 
focus on the positive health benefits of surveillance and 
the small likelihood of cancer while gently warning about 
the possibility of needing a biopsy. Despite the increased 
risk, it was emphasized most women would not be diag-
nosed with cancer, with the potential to improve outcomes 
through early management.

Although breast surveillance in NF1 patients does not 
increase psychological distress overall, some women expe-
rience negative aspects of surveillance and barriers to re-
attendance for annual breast surveillance appointments.15 
We considered the possibility this was due to increased 
anxiety and distress and included sections “Who can I talk 
to?” and “Where can I find more information?” with links 
for additional support. This information could be provided 

alongside clinical discussions to ensure additional support 
can be provided to those who demonstrate signs of anxiety. 
Reassuringly, most patients did not have greater anxiety 
due to reviewing the information provided.

In hereditary cancer, tailored resources to support deci-
sion-making are a valuable source of knowledge without 
causing distress.57 One of the benefits of developing 
resources, including web information and a downloadable 
brochure in (PDF) format, is they are easily updated and 
disseminated at a small cost. Given the changing evidence-
based recommendations for surveillance, continual review 
will enable an update of the resources to align with best 
practice guidelines and links to appropriate further infor-
mation and support groups.

Limitations of the study include the low participant 
numbers and response rate. This was due to only one clinic 
offering breast surveillance in a pilot research setting 
where, at the time of invitation, only 28 patients had 
received their initial screening as well as the small number 
of clinicians invited to participate. The small sample size 
limited the comparison between the HP and patient data. A 
power analysis for sample size was not performed. None 
of the surveys were validated. There was also a dispropor-
tionate representation of HP types, practice locations 
within Australia (NSW), and patient educational back-
ground (higher). Bias may be attributable to the self-selec-
tion of the patient cohort, who may exhibit higher cognitive 
abilities and engagement with a specialist NF1 clinic.15

Biopsychosocial complexity, lower verbal IQ, and cog-
nitive performance are associated with non-response.58,59 
Despite this, previous studies suggest people with varying 
education levels can benefit from receiving a brochure, as 
this can improve participation and attitudes.27 Lastly, par-
ticipants’ opinions on the relevance of including “self-
examination” were not evaluated, although two HPs raised 
it as an area of concern.

Future research could include a review of the brochure 
by a larger cohort of patients and HPs (now that breast 
screening for women with NF1 has been recommended 
Australia-wide from 30 years); dissemination through the 
clinic breast surveillance uptake/adherence (as recom-
mended by Scherr et al.60), and continued engagement in 
breast surveillance in the NF1 population. Also, the best 
times for providing the resources, the best pathway/clini-
cians to distribute the information, and usefulness to fam-
ily members supporting women with NF1 having or 
considering breast surveillance.

Including consumers in the process as an innovation 
was a novel approach to research and resource design. 
This provided extremely valuable input on using lan-
guage appropriate for the NF1 community. In addition, 
the design and development of an animation enabled us to 
use more culturally diverse images to represent Australia’s 
multicultural population. Including clinical review was 
important to ensure the distribution of resources through 
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clinics and health services. Overall, we believe adoption of 
patient, clinician, support group, and organization feed-
back and endorsement has ensured the developed resources 
are current, accurate, fit for purpose, and easy to update, 
and they will improve access to breast surveillance for 
women with NF1.

Conclusion

In this study, a brochure, webpage, and animation were 
developed for young women with NF1 considering breast 
cancer surveillance. The study demonstrates resources on 
breast surveillance are useful and welcomed by patients 
and clinicians as they increase understanding, provide 
reassurance, and are a memory aid to support clinician 
consultation. Most of the feedback on key improvements 
in design, content, and ways to alleviate concerns about 
breast surveillance were incorporated into the final 
resource design. We expect the findings of this study will 
inform future resource development. https://www.nslhd.
health.nsw.gov.au/genetics/Pages/breast-screening-neu-
rofibromatosis.aspx
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