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Abstract Adolescent and young adult (AYA) cancer patients
under 40 should be made aware of their fertility risks and
preservation options throughout their care. However, discus-
sions on fertility preservation (FP) do not routinely occur.
With a dearth of FP resources, oncology providers may lack
knowledge around FP. Thus, informational needs can be un-
met, leading to anxiety and distress in patients. Provision of
pertinent and timely information can help patients cope better
with their diagnosis. FP pamphlets were developed for men
and women with cancer. A cross-sectional in-house survey,
using convenience sampling, evaluated the pamphlets’ effec-
tiveness and measured ease of understanding, acceptability,
and perceived utility. Patients and partners were also asked
to provide recommendations and complete the Short Test of
Functional Health Literacy in Adults (S-TOFHLA)measuring
health literacy level. This helps determine if health literacy
influences perception of pamphlet effectiveness. All partici-

pants (n = 56) reviewed both pamphlets. Fifty-four partici-
pants (96 %) found the pamphlet for men useful, while 29
participants (52 %) improved their male fertility knowledge.
The pamphlet for women was useful for 52 participants
(93 %) and improved knowledge in 35 (63 %) of them.
Although the majority of participants had adequate health lit-
eracy (98 %), there was insufficient sample diversity to deter-
mine if health literacy influenced the pamphlet’s effectiveness.
Participants indicated preference in receiving verbal (73 %)
and written (66 %) information over watching videos or in-
class education. They recommended including fertility clinics,
financial resources, and statistics in the brochures. These FP
pamphlets were concluded as effective in supporting patients
in making FP decisions.
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Introduction

With more than 2000 adolescent and young adults (AYA)
diagnosed with cancer within the reproductive age of 18 to
39 each year in Canada, the effects of cancer treatment on
fertility has become an important consideration for both pa-
tients and oncology providers [1]. As such, it has become
increasingly vital for providers to communicate with patients
about fertility risks and preservation options [2]. The effect on
an individual’s fertility can vary from low to high risk based
on numerous patient and treatment factors [3]. The American
Society of Clinical Oncology (ASCO) developed fertility
preservation (FP) guidelines to aid oncology providers in
communicating with patients about potential threats to fertility
as early as possible in the treatment process [4]. This guideline
is meant to educate providers on all possible options for fer-
tility preservation so they can best provide care for their pa-
tients based on each specific case. Despite that these guide-
lines were published in 2013, patients report that fertility dis-
cussions with providers are still lacking as the majority of
physicians were unaware of the ASCO guidelines and were
more likely to have conversations if they were educated
around fertility or had favorable attitudes towards FP [5].

With increased cancer survival rates in AYA patients [6, 7],
fertility has been highlighted as a significant cause of psycho-
social distress and should be addressed [8]. If fertility risks and
preservation options are not properly addressed by oncology
providers, patients in their reproductive years can experience
feelings of depression, anxiety, lowered self-esteem, and
changes in self-identity [9, 10]. Published literature shows that
men who banked their sperm prior to treatment felt more
reassured and less worried about their fertility compared to
their counterparts who did not sperm bank [11]. Fertility con-
cerns can induce higher levels of distress, particularly in wom-
en with cancer due to their reproductive capabilities [12].
Fertility impairment among cancer survivors can also increase
the pressure of finding a partner, while also affecting social
relationships, dating prospects, and life-planning [13, 14].

There are many barriers that prevent oncology providers
from discussing potential threats to fertility and fertility pres-
ervation options with patients [15]. Barriers include: feelings
of discomfort about the topic, minimal knowledge and re-
sources required to support discussions, urgency of treatment
initiation, poor prognosis, and financial costs associated with
fertility preservation procedures [15]. This is unfortunate be-
cause in light of cancer type, cancer treatment, and prognosis,
AYA have expressed interest in knowing their fertility risks
and preservation options [8, 16]. Most patients, including
those who have not received gonadotoxic treatments that

directly threaten their fertility, indicate that they still want their
reproductive health included in conversations with oncology
providers [12, 17].

The provision of pamphlets around the risk of infertility
and fertility preservation options can facilitate information
sharing between young adult cancer patients and oncology
providers. Pamphlets can act as a tool to minimize discomfort
in providers through supplementing and initiating conversa-
tions around fertility. Additionally, these pamphlets can ad-
dress fertility-specific concerns that patients may encounter,
as well as provide a general understanding of the potential
effects of cancer and treatment on fertility. This will help en-
sure that there are beneficial resources available to sufficiently
reduce the knowledge gap existing among patients and pro-
viders. In addition, the provision of written information is
important as patients only retain 40–80 % [18] of the infor-
mation provided to them at diagnosis, while only recalling
half of that information correctly. Pamphlets can also serve
as useful reference material to equip patients in making well-
informed decisions [19].

It is important to consider health literacy when developing
patient education resources because a significant number of
Canadians have limited health literacy [20]. Health literacy is
defined as the skills and competencies necessary to find, com-
prehend, evaluate, and use health information to make deci-
sions and improve quality of life [21]. Although limited health
literacy in Canada is primarily found among older adults,
members of the Aboriginal population, recent immigrants,
and people with lower levels of education and/or low
English or French proficiency, limited health literacy can also
be found among AYA [22]. The reason for this is that many
AYA are still in the process of developing their competency
with functional literacy and may have less experience with the
healthcare system compared with their adult counterparts [23].
As such, AYA may have greater difficulty applying health
information to themselves than those with more experience
with the healthcare system. Patient education resources that
are directed at AYA must consider strategies to mitigate the
potential that AYA patients have limited health literacy. These
strategies include writing in plain language, underpinning the
educational content with appropriate adult learning theories,
and making sure that resources are accessible [23].

Study Purpose

The purpose of this study was to (1) co-create fertility pam-
phlets that provide high-quality information to help AYA pa-
tients know their fertility risks and preservation options, (2)
evaluate the effectiveness of the pamphlets, and (3) determine
whether patient perception of pamphlet effectiveness is influ-
enced by health literacy level.
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Study Design and Methods

Part 1. User-Centered Resource Development

Auser-centered design approachwas employed to develop the
fertility preservation pamphlets. This approach included three
stages of development. The first stage was an environmental
scan of existing reproductive health information and an anal-
ysis of the applicability of existing resources to AYA diag-
nosed with cancer. The second stage was to adapt existing
content and tailor for AYA cancer patients through a review
process that involved an interdisciplinary team of healthcare
professionals, patients, and partners. The third stage was to
conduct a plain language review of the draft pamphlets and
to underpin the content with adult learning theory.

An environmental scan of available FP resources currently
distributed across Canada was conducted. The scan yielded
seven resources related to FP, where six mentioned risks from
treatment, two mentioned more than one preservation option,
and all were cancer-specific. Approximately five of these
pamphlets were distributed in healthcare institutions and were
either tailored to a specific fertility clinic in the area or pro-
vided only a brief description of the fertility risks and options
available. However, they did not address psychosocial con-
cerns (i.e. when a decision has to be made, what to expect at
the clinic) that could help guide patients through the decision-
making process of FP. Thus, a dearth of resources providing
information that can help guide patients and their partners
around their fertility preservation options exists.

Next, permission was obtained to have appropriate content
collected from an existing pediatric resource, expanded, and
tailored to AYA cancer patients. A pamphlet on sperm bank-
ing, developed at an affiliating pediatric hospital, was
reviewed by several youngmenwith cancer and their partners,
who provided feedback through a qualitative interview fo-
cused on (1) ease of understanding, (2) appropriateness, and
(3) perceived utility of the brochures to determine if the con-
tent needed to be expanded for their particular age group.
Main concerns with this pamphlet include the age appropri-
ateness of the wording and graphics, and a lack of detail nec-
essary to support the patient in their decision-making and un-
derstanding of FP. Changes were then made to create pam-
phlets that are better suited to this population by increasing the
maturity and depth of the content provided (Fig. 1). The fe-
male fertility pamphlet was then developed by the Adolescent
and Young Adult (AYA) Program at the Princess Margaret
Cancer Centre with the support of an oncologist, reproductive
endocrinologist, clinical nurse specialist, young adults (not
patients), and a graphic design team (Fig. 2). Once the subject
matter experts and patients completed the content, a plain
language review of each resource was conducted to develop
user-friendly resources for patient and family use. The recom-
mendations for plain language improvements included

improving flow of content, limiting the number of words per
sentence to ten, avoiding the use of words with more than
three syllables, chunking content into a logical order, and
using bullets to break up chunks of text to increase readability.
The final version was reviewed again by healthcare experts to
ensure that the pamphlets maintained informational integrity.

Part 2. Pamphlet Evaluation

Study Design

A cross-sectional survey using convenience sampling was
conducted to evaluate the fertility preservation pamphlets.
The survey consisted of an in-house developed evaluation that
assessed patient perception of pamphlet effectiveness and the
Short Test of Functional Health Literacy in Adults instrument
(S-TOFHLA) to measure health literacy [24].

Setting and Sampling Procedure/Recruitment

Participants from the Princess Margaret Cancer Centre were
recruited to participate in the evaluation if they were under 40
and had completed at least 2 months of cancer treatment, or if
they were a partner of a young adult cancer patient.

Data Collection

Patients were first asked to complete a demographic form to
provide information on their cancer type, treatment type, and
educational background. Additionally, it contained several
questions regarding their ability to read English and interests
in fertility. A survey was developed in-house to evaluate the
FP pamphlets. The survey included 27 questions about the
pamphlets and used 5-point Likert scales to ask patients to
rate their agreement with statements about the pamphlet from
Bstrongly disagree^ to Bstrongly agree.^ The survey questions
were adapted with permission from another study that evalu-
ated patient education materials developed for elderly lung
cancer patients [25]. This survey evaluated the pamphlets in
terms of their (1) ease of understanding, (2) acceptability, and
(3) perceived utility. Participants were also asked to compare
their knowledge of FP before and after reading the pamphlets.

To assess health literacy level, the S-TOFHLA was com-
pleted by participants. The S-TOFHLA score is a validated
reading comprehension exercise that tests the ability of partic-
ipants in reading passages using real materials from a
healthcare setting. It contains two passages where each partic-
ipant is given a 7-min time frame to complete all passages.
The test involves 36 items and uses a modified Cloze
Procedure [24].
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Data Analysis

The S-TOFHLA was scored according to the developer’s
recommendations to determine the functional health liter-
acy for each participant. Demographic data, descriptive
statistics, and pamphlet effectiveness scores were reported

with means and standard deviations, medians, and inter-
quartile ranges and proportions, where appropriate. The
questionnaire scores were used to determine the effective-
ness of the FP pamphlets. Pamphlet Beffectiveness^ is
determined from a participant if an Bagree^ or Bstrongly
agree^ is assigned to at least 17 of 20 assessment items.

Fig. 1 Section of the fertility preservation pamphlet developed for men with cancer
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The pamphlets are therefore effective if 75 % of all par-
ticipants find it effective. To determine if health literacy
impacts the perception of infographics effectiveness, the
mean score on the S-TOFHLA was compared on a two-
sided t test for those who found the pamphlets effective
(at least 17 out of 20 items scored as agree or strongly
agree) versus those who did not find the pamphlets
effective.

Results

Between July and August 2015, 70 participants were
approached to participate in the study and 56 (80 %) of those
approached participated. All 56 participants completed the
demographic form, read and evaluated both of the fertility
preservation pamphlets (for men and women), and completed
the S-TOFHLA.

Figure 2 Section of the fertility preservation pamphlet developed for women with cancer
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Demographics

Demographic and treatment information are listed in Table 1.
Forty-eight (86 %) of the participants were patients, while the
other 8 (14 %) were partners of patients. Twenty-six (46 %)
participants identified as men while 30 (54 %) identified as
women. Disease sites associated with the participants were
leukemia, 16 (28 %); lymphoma, 20 (36 %); breast, 11
(20 %), and others, 9 (16 %), which included sarcoma, geni-
tourinary, gastrointestinal, head and neck and gynecological.
The median age of participants was between ages 25 and 29.
All participants indicated that they spoke English at home, and
47 (84 %) participants indicated that their ability to read
English was Bexcellent.^

FP Pamphlet Evaluation

Both the pamphlets developed for men and women were rated
as effective with the majority of participants (46, 82 %; 44,
79 %, respectively) rating Bagree^ or Bstrongly agree^ for at
least 17 of the 20 items. Twenty-nine (52 %) participants in-
dicated having improved knowledge after reading the pam-
phlet for men while 35 (63 %) participants had improved
knowledge after reading the pamphlet for women. No

Table 1 Patient and partner demographic information

Patient/partner n = 56 (%)

Gender
Male 26 (46)
Female 30 (54)

Age (years)
15–19 5 (9)
20–24 6 (10)
25–29 14 (25)
30–34 20 (36)
35–39 10 (18)
40–44 0 (0)
45–49 1 (2)

Ethnicitya

White 35 (63)
Asian 14 (25)
Hispanic 1 (2)
Other 11 (20)

Sex orientation
Opposite 55 (98)
Other 1 (2)

Cancer type
Leukemia 16 (28)
Lymphoma 20 (36)
Breast 11 (20)
Genitourinary 1 (2)
Gastrointestinal 2 (3)
Sarcoma 4 (7)
Head and neck 1 (2)
Gynecological 1 (2)

Treatment type
Chemotherapy only 23 (41)
Radiation only 0 (0)
Surgery only 1 (2)
Two of three 18 (32)
All three 14 (25)

Educational background
Some high school 1 (2)
High school 8 (14)
Technical school 0 (0)
Post-secondary 38 (68)
Post-graduate 9 (16)

a Some participants indicated multiple ethnicities; n > 56

Table 3 Overall comments and thematic feedback from participants

Pamphlet for
men n = 56 (%)

Pamphlet for
women n = 56 (%)

Patients with fertility concerns
would find the pamphlet useful

54 (96) 52 (93)

The pamphlet provided helpful
information

53 (95) 53 (95)

Overall impression of pamphlet
was excellent or above average

45 (80) 46 (82)

The pamphlet changed what I
know
about fertility preservation

29 (52) 35 (63)

Feedback Comments from
participants

Information on fertility Clinics BPossibly list clinics
that are available
to go to…^

Statistics BMore statistics –
makes it easier to
understand the
importance of
preserving eggs, etc.^

Financial resources BYou can add some
financial resource
options.^

Color scheme BMaybe change the
colour scheme. Blue
is a more peaceful
colour when presenting
information in relation
to red.^

Table 2 Method and importance of fertility conversations

All participants n = 56 (%)

Preferred method of receiving FP infoa

Verbal 41 (73)

Written 37 (66)

Video 12 (21)

Website 32 (57)

Education 6 (11)

Importance of FP conversation

Very important 43 (77)

Important 8 (14)

Somewhat important 3 (5)

Not important 2 (4)

a Participants were asked to choose their preferred methods; n > 56
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significant differences were found between groups when com-
paring sex, age, ethnicity, and cancer type with the usefulness,
ability to provide helpful information, ability to improve
knowledge, and ability to create a good overall impression
of the pamphlet. Finally, health literacy scores from S-
TOFHLA indicate that 98 % of participants had adequate
health literacy, while the health literacy of the remaining
2 % was marginal. The study team was unable to conclude
if the pamphlets would be effective for patients with low
health literacy. As such, there was insufficient diversity among
the sample to determine whether the effectiveness of the pam-
phlet is influenced by health literacy.

Most participants (91 %) believed it was either Bimportant^
or Bvery important^ to have conversations with their oncology
providers about FP. Participants preferred receiving informa-
tion on FP verbally (73 %), in written form (66 %), and online
through a website (57 %) (Table 2).

Participants provided comments within the open-ended
section of the survey. Comments were not negative, but
primarily consisted of suggestions—the most common
ones being to include a list of nearby fertility clinics,
appropriate fertility statistics such as in vitro fertilization
and preservation success rates, and financial resources to
support these procedures (Table 3). They included posi-
tive feedback, such as Bthis should be in every oncolo-
gist’s office and should be part of a package given to
every cancer patient.^

Discussion

This study used a user-centered design where participants
were able to contribute to the development of FP educational
materials, while considering health literacy in the young adult
cancer population. The majority of study participants indicat-
ed that they would prefer to have FP information provided to
them verbally and/or reinforced through written information.

The data from this study shows that having discussions
around fertility with oncology providers is of great impor-
tance. These pamphlets were found effective for patients with
fertility concerns and provided helpful information capable of
increasing their knowledge around FP options. This study
highlighted key items that patients and their partners sug-
gested to be included in the fertility preservation pamphlets,
including a list of fertility clinics, resources that can relieve
financial burden, and statistics that can help patients better
understand the importance of the FP process. To complement
the use of these pamphlets, oncology providers need to be
educated on fertility risks and preservation options so they
can understand the importance of initiating these conversa-
tions with their patients. If healthcare providers do not have
the time to facilitate these conversations, they can still provide
these pamphlets to patients and their families to review as an

initial means of introducing the topic. The pamphlets can also
support clinicians who may be experiencing discomfort with
addressing the topic of fertility [15]. Furthermore, having FP
information available in pamphlet format will help supple-
ment physician-explained information, as patients may forget
up to 80 % of the information provided to them at diagnosis
[18]. As most FP pamphlets do not use the Bplain-language^
approach to produce more Buser-friendly^ pamphlets for pa-
tients, the development of these reviewed FP pamphlets play
an important role in informing patients about FP risks andmay
help open dialogue between patients and oncology providers
since FP conversations do not routinely occur.

However, the sample size is small and includes both patients
and partners. We were unable to determine whether the FP pam-
phlets would have been effective for patients with limited health
literacy. This may be due to volunteer bias from study partici-
pants, as individuals with limited health literacy are less likely to
participate in studies that require reading and writing skills.

Partners may have different informational needs. The in-
fluence of health literacy could not be determined in part due
to small sample size and bias of a convenience sample.
Although only a small number of partners participated in the
study, this was in part due to fewer of them being present in
clinic at the time of recruitment. Future work is needed to
obtain feedback from the partners of patients since many
AYA may rely on their partners to help them navigate FP-
related decision-making. Additionally, an important next step
is the development of a different format for user-friendly
knowledge transfer for AYAwith limited health literacy.

Based on the feedback of study participants, the pamphlets
have been revised and are now widely circulated throughout
the hospital. Revisions included adding a list of fertility clinics
in the region, re-organizing pamphlet sections so that impor-
tant questions around fertility would be addressed first (i.e.,
costs and reimbursement programs), and explaining preserva-
tion options in greater detail with statistics. These pamphlets
are being distributed by the Clinical Nurse Specialist working
with the AYA Program at the PrincessMargaret Cancer Centre
and can be found at the Patient and Family Library at the
hospital, as well as the hospital website. Emails were sent to
patients enrolled in the AYA Program and to hospital staff
notifying them of the fertility resource. Additionally, the pam-
phlets were presented to oncology nurses at a national nursing
oncology conference, where nurses expressed interest in using
this resource. Moving forward, the AYA Program at Princess
Margaret will continue to inform other nationwide clinics and
hospitals of this resource to help reduce barriers that prevent
discussion around fertility risks and preservation options.

Compliance with Ethical Standards This study was conducted with
approval from the University Health Network Research Ethics Board
(REB).
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