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A B S T R A C T

Purpose
For many young women with early breast cancer, fertility is a priority. Interventions to retain
fertility options generally need to be accessed before chemotherapy, but many women do not
receive information regarding these options in a timely fashion. Knowledge about fertility and
decisional conflict has not previously been measured in young patients with breast cancer
considering future pregnancies.

Methods
One hundred eleven young women with early breast cancer who had not yet completed their
families were recruited around the time of diagnosis. Knowledge regarding fertility-related
information, decisional conflict, and preferences regarding fertility information and decision
making was measured.

Results
From a potential fertility-related knowledge score of 10, the mean was 5.2 (standard deviation �
2.3; range, 0 to 10). Decreased knowledge was associated with increased decisional conflict about
pursuing fertility preserving interventions (odds ratio [OR] � 0.57; 95% CI, 0.44 to 0.73; P � .001).
Thirty-one percent of women reported that they would consider undertaking in vitro fertilization
(IVF) as a method to conserve their fertility, whereas 38% were uncertain. Consideration of IVF
was not related to whether subjects were in a committed relationship (OR � 1.20; P � .716) or
a definite desire for more children (OR � 1.54; P � .513).

Conclusion
Around diagnosis, many young patients with breast cancer have low levels of knowledge about
fertility issues. Further, low knowledge is associated with increased decisional conflict, which is
likely to undermine the quality of decision making. These findings suggest that targeted and
timely fertility information may reduce decisional conflict and increase informed choice.
Neither relationship status nor firm plans regarding future children reliably predict desire to
pursue fertility preservation.

J Clin Oncol 29:1670-1677. © 2011 by American Society of Clinical Oncology

INTRODUCTION

Approximately 6% to 7% of women diagnosed with
breast cancer are younger than 40 years at the time of
their diagnosis.1 Patients recently diagnosed with
cancer may be under pressure to make rapid deci-
sions regarding fertility interventions. To make in-
formed decisions, women need to understand the
effects of cancer treatment on fertility and the avail-
able options.2 Previous studies have indicated that
younger women have unmet fertility-related infor-
mation needs and that fertility information is a
priority.3-7 Previous reports indicate that fertility

preservation is often not discussed with patients,
with 34% to 72% of women reporting retrospec-
tively that fertility issues were discussed and only
51% reporting that concerns were addressed ade-
quately.3,5,8,9 Since the publication of these re-
ports, the American Society for Clinical Oncology
recommends that fertility preservation be dis-
cussed early in the treatment trajectory.10 There
have been no recent data published to reflect cur-
rent clinical management.

The aim of this study was to explore three key
areas relevant to fertility in younger patients with
breast cancer: (1) level of knowledge about fertility
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and fertility treatment options; (2) predictors of knowledge, decisional
conflict (decisional uncertainty), and treatment intentions; and (3)
fertility-related information and decision-making preferences. This
information will assist in understanding how best to manage fertility
in younger patients with breast cancer.

METHODS

Recruitment Procedure

Data were collected as part of a national prospective trial to assess the
efficacy of a fertility-related decision aid for young women with early breast
cancer (Peate et al, manuscript in preparation). Participants were patients with
early breast cancer (stage I, IIA, and IIB, excluding women with ductal carci-
noma in situ) referred to one of 19 oncology clinics around Australia from
2006 to 2009. The study was approved by the institutional review boards at all
sites. Inclusion criteria included age 18 to 40 years, diagnosed with early breast
cancer, and reported incomplete families. Subjects were all proficient in Eng-
lish, premenopausal at diagnosis, able to give informed written consent, and
had not commenced adjuvant therapy. Consecutive eligible women were
identified by breast care nurses at each site and approached to participate
within a week of their diagnosis before their oncologist and fertility specialist
appointments. Patients were requested to complete the baseline survey as soon

as they received it, and consequently, the majority of women were not aware of
the kind of treatment they would receive.

Sample Size

A total of 141 eligible women were invited to participate. Eleven women
declined to participate at invitation. An additional 19 women failed to return
the questionnaire, yielding a final sample size of 111. This represented 79% of
eligible subjects and 85% of those agreeing to participate.

Predictor Variables

Demographic, reproductive, and disease-related data. Data included age
at diagnosis, marital status, parity, desire for more children, highest level of
education completed, and ethnicity.

Perceived importance of receiving fertility information. Two items as-
sessed the perceived importance of receiving information on the impact of
cancer treatment on fertility and the available fertility options.

Information preference style. On the basis of a measure adapted from
Cassileth,11,12 three items asked participants to rate the amount of desired
information about fertility issues, how active they had been in obtaining such
information, and the type of information wanted.

Medical decision-making preference style. This item assessed partici-
pants’ preferences for participation in making decisions about treatment.13

Hospital Anxiety and Depression Scale. The 14-item Hospital Anxiety
and Depression Scale is a widely used measure of emotional disturbance and
has two subscales measuring anxiety and depression.14 Scores � 7 indicate a
noncase, scores between 8 and 10 identify doubtful cases, and scores � 11
indicate definite cases of anxiety or depression.15 Provisions for addressing
clinically significant cases of anxiety and depression were established with each
recruitment site before commencement of the study.

Attitude toward fertility treatment. Adapted from the attitudes subscale
of the Multidimensional Measure of Informed Choice,16 it includes five items
assessing attitudes toward fertility treatment. Summing individual items
scores produced a total score (range, 5 to 35), with higher scores indicating
more negative attitudes.

Outcome variables

Knowledge of fertility-related information. Ten true-false items devel-
oped for this study measured knowledge of assisted reproductive technologies,
the impact of different therapy regimens on fertility, and the impact of preg-
nancy after breast cancer on prognosis. A total knowledge score was calculated
(range, 0 to 10). The scale was found to have satisfactory internal consistency
with coefficient � of 0.63.

“I prefer the doctor to
make the decision
after seriously
considering my
opinion” (21%)

“I prefer to make
the decision after
seriously considering
my doctor’s opinions”
(40%)

“I prefer to
make the
decision
about my
treatment”
(1%)

“I prefer that my doctor
make the decision” (4%)

“I prefer that my 
doctor and I share

responsibility” (35%)

Fig 1. Patient preferred roles in medical decision making, as measured by the
question related to the medical decision-making style preferred.

Table 1. Demographic Characteristics of Study Participants (N � 111)

Characteristic
No. of

Patients %

Age, years
Mean 33
Range 21-40

Length of relationship, years
Mean 4
Range 0.25-18

Knowledge score (of 10)
Mean 5.2
Range 0-10

Marital status
Single, divorced, or separated 27 24.3
Committed relationship, de facto,

married, or engaged 84 75.7
Parity

Biologic children 34 31
No children 77 69

Plan for children in the future
Yes 78 70
Uncertain 33 30

Language spoken at home�

English 85 77.3
Other 25 22.7

Highest level of education
High school 18 16.2
TAFE certificate/diploma 25 22.5
University degree (undergraduate

and postgraduate) 68 61.2
Employment status

Full-time, self-employed 72 64.9
Part-time, casual 18 16.2
Unemployed, home duties, student 15 13.5
Other 6 5.4

Abbreviation: TAFE, technical and further education.
�One participant did not indicate language spoken at home.
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Decisional Conflict Scale (DCS). The low literacy version of this scale
comprises 10 items to assess decisional conflict regarding different fertility
treatments. Scores more than 37.5 on the scale indicate high decisional con-
flict, which is characterized by decision delay and/or uncertainty about deci-
sion implementation.17

Intended decision about fertility treatment. Two items asked participants
“At this point in time, are you leaning towards…waiting to see if fertility
returned after treatment” and/or “in vitro fertilization.” Additionally, partici-
pants were asked whether there were any fertility treatments, other than in
vitro fertilization (IVF), they had considered and their intentions regard-
ing these.

Statistical Analyses

To test associations between predictor and outcome variables, nonpara-
metric tests were used for non-normally distributed outcome variables and
their parametric equivalents for normally distributed outcome variables. Pre-
dictor variables with P� .10 in bivariate analyses were included in multivariate
analyses.18 A progressive, backward elimination modeling strategy was used
until a final model was obtained containing only variables with P � .05. Due to
their importance, age, marital status, education level, and tumor grade were
assessed for inclusion in all regression models as potential confounders. Each
potential confounder was entered into the model one at a time. If it resulted in
a more than 10% change in the coefficient of any predictor, the variable was
considered a confounder and was retained in the final model.18 Our sample
size provided 80% power at a significance level of P� .05 to detect a correlation
of r � 0.25 between knowledge scores and decisional conflict. This corre-
sponds to a medium effect size correlation.19 Ordinal logistic regression was
conducted to examine predictors of intention to undergo IVF. In this analysis,
two meaningful divisions of fertility treatment intentions were examined: (1)

“leaning toward” a treatment versus “not sure” and “not leaning toward”; and
(2) “leaning toward” and “not sure” versus “not leaning toward,” so that all
observations are included in the analysis at all stages.20

RESULTS

Response Rate and Participant Characteristics

The mean age of participants was 33 years, ranging from 21 to 40
years. Almost 76% of women were in a committed relationship, and
the average length of relationships was four years (standard deviation
[SD] � 3.5; range, 0.25 to 18 years). Further demographic character-
istics are presented in Table 1.

The majority of subjects did not have biologic children (69%,
n � 76). Of this group, 82% (n � 62) reported that they planned to
have children or that they were undecided whether they wished to
have children (18%, n � 14). Of the 35 women who already had
children, 46% (n � 16) definitely planned to have more children, and
the rest (54%, n � 19) were unsure. Overall, most participants re-
ported that they planned to have (more) children (70%, n � 78).

Information Preference Style

All participants reported that receiving information on the im-
pact of cancer treatment on fertility was important, with 65% and 22%
stating that it was extremely or very important, respectively. Similarly,

Qu
es

tio
ns

Hormonal therapy will not cause infertility except
for the advised wait before becoming pregnant.
(True)

Some of the fertility options available are still in
the experimental stages and are not widely
available in clinical practice. (True)

Pregnancy after treatment for breast cancer will
make the breast cancer more likely to come back.
(False)

Of the fertility procedures available, IVF has the
highest success rate. (True)

IVF will not require a delay in cancer treatment.
(False)

Chemotherapy can affect a woman’s fertility
by depleting the number of eggs a woman has in
her ovaries. (True)

The impact of chemotherapy on a woman’s
fertility does not depend on her age at the time of
chemotherapy. (False)

Many breast cancers are dependent on hormones
to grow. This is why some fertility drugs are not
recommended. (True)

Pregnancy after treatment for breast cancer is
safe for the mother and for the baby. (True)

All fertility techniques can be costly. There are
not only the costs of consultations and treatment,
but also the costs of storing frozen eggs, embryos,
or tissue. (True)

Fertility treatment

Pregnancy

Impact of cancer
treatment on fertility

Questions relating to:

0 10 20 30 40 50 60 70 80 90 100

Percentage of Women Who
Responded Correctly

Fig 2. Percentages of women respond-
ing correctly to fertility-related information
knowledge items (ordered from lowest
correct answers to highest). IVF, in vitro
fertilization.
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all women reported receiving information on potential fertility pre-
serving interventions as important, with 63% describing it as ex-
tremely important and 20% as very important. No women reported
this information as unimportant.

The majority of participants (74%) indicated a preference for as
much information as possible about the effects of cancer treatment on
future fertility, and all participants reported wanting information to
some extent. Similarly, most participants (73%) reported that they
wished to know both good and bad news about fertility. Twelve per-
cent (12%) reported that they preferred a minimal amount of infor-
mation, and 15% preferred only good news.

Twenty-three percent (23%) reported being quite active and
15% reported being very active in seeking out information about the
effects of cancer treatment on future fertility, whereas the remainder
reported they had been moderately (23%), little (26%), or not at all
active (14%). Participants with higher education levels were more
likely to desire and actively seek information than those with a lower
education level (r � 0.21, P � .03). In post hoc analysis, those who had
actively sought information had higher knowledge scores (r � 0.49,
P � .001).

Medical Decision-Making Preference Style

Only 1% of participants preferred to make the decision about
their medical treatment without consultation with their doctor, 40%
preferred to make the final decision after seriously considering their
doctor’s opinion, 35% reported that they preferred to share the re-
sponsibility for decision making with their doctor, 21% preferred that
their doctor make the final decision while seriously considering their
opinion, and 4% preferred to leave all decisions to their doctor (Fig 1).

Attitudes to Fertility Treatments

Overall, participants rated fertility treatments as positive (mean
attitude score � 14.0; SD � 6.6; range, 5 to 35).

Hospital Anxiety and Depression Scale

The mean anxiety score was 8.7 (SD�4.4; range, 1 to 21), and the
mean depression score was 4.9 (SD � 4.2; range, 0 to 21). Thirty-two
percent and 10% of women showed evidence of levels of anxiety and
depression, respectively, that warranted a need for clinical interven-
tion. In post hoc analyses, anxiety (r � 0.11; P � .28) and depression
(r � 0.12; P � .27) scores were not correlated with perceived impor-
tance of information.

Knowledge of Fertility-Related Information

The mean total knowledge score was 5.2 (SD � 2.3; range, 0 to
10). Overall, the percentages of women who responded correctly to
particular items ranged from 25% to 73%. Forty-five percent of par-
ticipants scored correctly on six or more items. Figure 2 shows the
percentages of participants who correctly responded to the fertility-
related knowledge items. Table 2 shows the results from bivariate
analyses of subjects’ knowledge of fertility-related information. When
entered into a linear regression model, only Information Preference
Scale scores (t � 2.66, P � .013) were positively associated with level
of knowledge.

Decisional Conflict Scale (DCS)

The mean DCS score regarding fertility interventions was 48.3
(SD � 31.9; range, 0 to 100), with 63.1% of participants being catego-
rized as having high decisional conflict. The mean subscale scores were

Table 2. Bivariate Associations With Knowledge of Fertility-Related Information

Variable No. Mean SD r t P

Age, years 111 0.08 .40
Educational level 111 0.14 .14
Relationship length 38 0.40 .013�

Information preference style score 111 0.39 � .001�

Importance of information on impact of cancer treatment on fertility 95 �0.003 .98
Importance of information on impact of fertility treatment 95 0.007 .95
Medical decision-making preference style 111 0.25 .007�

Anxiety 111 �0.15 .13
Depression 111 �0.09 .35
Attitude toward fertility treatments score 108 �0.10 .30
Desire for more children 1.06 .29

Yes 78 4.79 2.41
Unsure 33 5.29 2.27

Committed relationship �1.92 .057�

No 27 4.41 2.29
Yes 84 5.38 2.29

Parity 1.15 .25
No 76 5.32 2.35
Yes 35 4.77 2.22

Difficulty in becoming pregnant �0.23 .82
No 42 5.19 2.37
Yes 17 5.35 2.71

Previous fertility treatment �0.43 .67
No 25 5.12 1.99
Yes 8 5.50 2.67

�Variables entered into regression model.
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57.0 for “uncertainty” (SD � 38.8), 50.6 for “informed” (SD � 41.3),
55.2 for “values clarity” (SD � 40.3), and 35.6 for “support” (SD �
29.9). Table 3 shows results from bivariate analyses of overall DCS
scores using Spearman’s correlations. In the final logistic regres-
sion model, knowledge scores remained significantly associated
with DCS scores (odds ratio [OR] � 0.57; 95% CI, 0.44 to 0.73;
P � .001) after adjusting for confounding variables; that is, subjects
with higher knowledge scores reported significantly lower levels of
decisional conflict.

Intended Decisions About Cancer and

Fertility Treatments

Approximately a third (36%) of participants were leaning against
using fertility treatments (ie, preferring to “wait and see”), and a
similar proportion (31%) were considering IVF. Bivariate analyses of
treatment intentions are shown in Table 4. The final ordinal regression
model showed that women who rated fertility information as impor-
tant were more likely to consider IVF (OR � 2.14; P � .004), and
women who had negative attitudes toward fertility treatment were
less likely to consider IVF (OR � 0.84; P � .001). IVF treatment
intentions were not associated with being in a committed relation-
ship (OR � 1.20; P � .716) or a definite desire for more children
(OR � 1.54; P � .513) using regression analysis.

DISCUSSION

This is the first study to prospectively measure fertility-related knowl-
edge and intentions and information preferences about fertility in a

large group of young women with breast cancer who had not yet
completed their families. There are five principal novel findings from
this study, which are described next.

First, many young patients with breast cancer were unaware of
key facts regarding the impact of breast cancer treatments on fertility
and potential fertility preserving options, as well as pregnancy after
breast cancer. Because no standardized measures of fertility- and
cancer-related knowledge were available, a purposively developed
scale was used, on the basis of the findings of Thewes et al.5 It
should be recognized that this scale may not be the best measure of
fertility-related knowledge and that the “correct” answers to some
questions are controversial, with conflicting data and opinions among
experts. Future research should look into the development of a stan-
dardized scale to provide a more accurate measure for knowledge and
allow for better comparison across populations. However, as fertility-
related knowledge in young women with early breast cancer has not
previously been reported, our data provide novel information about
levels of fertility knowledge in this population. On average, our sample
only scored correctly on half the items assessing knowledge, with only
45% scoring above six on the scale. Very little is known about fertility-
related knowledge in younger women with breast cancer. Only one
recent study has retrospectively reported women’s “self-assessed”
knowledge at approximately 6 months after diagnosis when chemo-
therapy is likely to have been completed.21 Most women identified
themselves as having limited knowledge (“a little” or “some”) regard-
ing infertility related to cancer treatment and fertility preservation.
These prospective data support published retrospective findings that
young patients with breast cancer have inadequate knowledge about

Table 3. Bivariate Associations With the Decisional Conflict Scale

Variable No. Mean Rank r Z P

Age, years 111 �0.086 .37
Educational level 111 0.007 .94
Relationship length 38 0.17 .30
Information preference style score 111 �0.23 .016�

Importance of information on impact of cancer treatment on fertility 95 0.046 .66
Importance of information on impact of fertility treatment 95 0.019 .85
Medical decision-making preference style 111 0.011 .91
Anxiety 111 0.082 .39
Depression 111 0.14 .14
Knowledge score 111 �0.45 � .001�

Attitude toward fertility treatments score 108 0.08 .41
Desire for more children �0.18 .86

Yes 78 56.35
Unsure 33 55.17

Committed relationship �0.38 .97
No 27 56.20
Yes 84 55.93

Parity �1.58 .12
No 76 52.74
Yes 35 63.09

Difficulty in becoming pregnant �0.89 .37
No 42 31.26
Yes 17 26.88

Previous fertility treatment 0.60 .61
No 25 17.50
Yes 8 15.44

�Variables entered into regression model.
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fertility issues. This study is the first to report levels of fertility-related
knowledge at diagnosis. This has clear implications for the level and
nature of fertility information required by young patients with
breast cancer at diagnosis. This also has implications for treatment-
related counseling.

Second, women with higher levels of fertility-related knowledge
had lower levels of fertility-related decisional conflict. Decisional con-
flict is a validated measure of the efficacy of decision aids.22 More than
60% of participants were categorized as having high decisional conflict
related to fertility options, similar to levels reported for surgical deci-
sion making (57%).23 There is some controversy in measuring deci-
sion quality; however, it is improved when decisional conflict is low,
implying decision follow through.17,24-26 Delay in decision making
may have considerable implications because once chemotherapy has
commenced, fertility preservation options are likely to be reduced.10

The association between knowledge and decisional conflict suggests
that improvements in patient knowledge may reduce uncertainty
about fertility treatment decisions, which in turn may increase deci-
sion quality and informed choice. Informed choice improves psycho-
logical adjustment to breast cancer in the longer term.27

Third, fertility related information was considered very impor-
tant by young patients with breast cancer, and all subjects wanted
information on fertility treatments and fertility-preserving interven-
tions. Because this information was equally important to women,
irrespective of anxiety and/or depression levels, clinicians should not
avoid providing this information because of concomitant mental
health concerns. Additionally, approximately 70% of recruits were
childless at diagnosis. With increasing age at first birth, it is likely that
increasing numbers of women are childless at breast cancer diagnosis,

thus highlighting the importance of fertility discussions. Furthermore,
these results indicate that women are ill-equipped to make informed
fertility decisions and that the onus of the discussion, and referral, lies
with the clinician.

State anxiety levels were high in our population, but levels of
depression reflect general population prevalence.28 Anxiety can nega-
tively influence information retention during medical consultations,29

which can be improved by the provision of written information.30 Our
findings support the provision of timely written information about
fertility options to support discussions with young patients with breast
cancer. This is particularly important considering the pressure for
rapid decision making and potential delay of cancer treatments. Lack
of information can increase anxiety and negatively influence decision
making.31 Anxiety levels were not correlated with fertility knowledge
level or desire for information. This suggests that even though patients
with breast cancer may be anxious, this does not obviate their wish for
information about fertility, and clear information should be provided
to all women.

Overall, our data support results from previous retrospective
studies that indicate unmet information needs about fertility.3,5 Na-
tional and international guidelines recommend that health profes-
sionals provide young patients with breast cancer with fertility
information at the earliest possible opportunity.10,32

Our fourth novel finding is that most young women wanted as
much information as possible about fertility around the time of
diagnosis, including good and bad news. This is the first report of
the extent and nature of fertility information wanted by young
patients with breast cancer. Those who had actively sought infor-
mation had higher knowledge levels, and knowledge levels were

Table 4. Bivariate Associations With Intentions for In Vitro Fertilization

Variable No. Mean Rank r Z P

Age in years 109 �0.10 .28
Educational level 109 0.034 .73
Relationship length 37 �0.12 .49
Information preference style score 109 0.31 .001�

Importance of information on impact of cancer treatment on fertility 93 0.32 .002�

Importance of information on impact of fertility treatment 93 0.38 � .001�

Medical decision-making preference style 109 �0.01 .92
Anxiety 109 0.018 .85
Depression 109 �0.079 .41
Attitude towards fertility treatments score 106 �0.50 � .001�

Desire for more children �4.47 � .001�

Yes 76 63.39
Unsure 33 35.68

Committed relationship � 0.001 1.00
No 27 55.00
Yes 82 55.00

Parity �3.13 .002�

No 75 61.00
Yes 34 41.76

Difficulty in becoming pregnant �0.76 .45
No 41 28.02
Yes 16 31.50

Previous fertility treatment 0.74 .76
No 25 16.78
Yes 7 15.50

�Variables entered into regression model.
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not associated with educational level. Because new techniques are
rapidly emerging,33 information needs to be regularly updated to
ensure that women are making informed decisions about fertil-
ity interventions.

Finally, most participants preferred an active decision-making
role regarding fertility options. It is known that younger patients with
breast cancer prefer an active role in decision making but also wish to
consider medical advice.13,34 Our results confirm findings that pa-
tients diagnosed with lung or colorectal cancers prefer active decision
making when evidence is uncertain.35 Approximately one third of
participants preferred a collaborative decision-making role. Interest-
ingly, the great majority of those who preferred a passive role (one
quarter of participants) still wished for their opinions and personal
values to be considered before the doctor makes the decision. In-
formed opinion requires information. Responsibility for decision
making may also create anxiety and remorse if the outcome is not what
women expected. Our findings support the role of a decision-making
tool, such as a decision aid, even if the final decision remains with the
health care professional.

Approximately one third of participants would consider IVF for
fertility preservation. This rate is higher than that reported elsewhere36

and may reflect differences in insurance coverage across countries,37

which may have influence decision-making. IVF treatment intentions
were not associated with being in a committed relationship, despite
the difficulties that can arise when women do not have easy access to
donor sperm. Further, consideration of IVF was not associated with
having a definite desire for more children. Decision making regarding
IVF is complex for any couple and may be further complicated by
relationship issues and time pressures. Our findings suggest that single
women and those who remain undecided regarding future children
may also wish to discuss IVF and other fertility preservation options
before chemotherapy for breast cancer.

In conclusion, this study demonstrates that young patients with
breast cancer have significant gaps in fertility-related knowledge at the
time of diagnosis and that fertility information is a priority. Further,
we have shown that most wish to be actively involved in decision
making and that many would consider invasive procedures such as
IVF to preserve fertility.

Future research should include the use of prospective designs
to investigate fertility-related knowledge and decision-related out-
comes over time and elucidate the mechanisms involved in the
complex decision-making processes regarding fertility options for
this population.
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