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A B S T R A C T

Purpose
Most research regarding fertility in young women with breast cancer has focused on long-term
survivors. Little is known about how fertility concerns affect treatment decisions or fertility
preservation strategies at the time of initial cancer diagnosis.

Patients and Methods
As part of an ongoing prospective multicenter cohort study, we surveyed women with newly
diagnosed early-stage breast cancer at age � 40 years. The baseline survey included sociodemo-
graphic, medical, and treatment data as well as a modified Fertility Issues Survey, including fertility
concern and preservation items. Univariable and multivariable modeling were used to investigate
predictors of greater fertility concern.

Results
Among the first 620 eligible respondents included in this analysis, median age was 37 years
(range, 17 to 40 years); 425 women (68%) discussed fertility issues with their physicians before
starting therapy, and 319 (51%) were concerned about becoming infertile after treatment.
Because of concerns about fertility, four women (1%) chose not to receive chemotherapy, 12 (2%)
chose one chemotherapy regimen over another, six (1%) considered not receiving endocrine
therapy, 19 (3%) decided not to receive endocrine therapy, and 71 (11%) considered receiving
endocrine therapy for � 5 years; 65 (10%) used fertility preservation strategies. Greater concern
about fertility was associated with younger age, nonwhite race, not having children, and receipt
of chemotherapy.

Conclusion
Many young women with newly diagnosed breast cancer have concerns about fertility, and for
some, these substantially affect their treatment decisions. Only a minority of women currently
pursue available fertility preservation strategies in this setting.

J Clin Oncol 32:1151-1156. © 2014 by American Society of Clinical Oncology

INTRODUCTION

Breast cancer is the most commonly diagnosed ma-
lignancy in women of reproductive age.1 For pre-
menopausal patients with breast cancer, oncologic
treatments may impair fertility either by direct go-
nadotoxicity (eg, resulting from chemotherapy) or
by delays to conception that allow natural ovarian
aging (eg, resulting from endocrine therapy). A
woman’s ovaries contain a finite number of primor-
dial follicles (termed ovarian reserve) that declines
over time and at a higher rate when exposed to
gonadotoxic chemotherapy. Potential infertility re-
sulting frombreastcancertreatmentsmaybeconcern-
ing to many young women and may contribute to the
higher levels of distress found in younger patients.2

Adjuvant or neoadjuvant chemotherapy for
early-stage breast cancer can cause immediate or

early menopause, and even in those who continue to
menstruate, fertility may be impaired.3-6 Surgery
and radiation therapy do not generally affect fertil-
ity, but adjuvant endocrine therapy (eg, tamoxifen),
which has traditionally been recommended for 5
years (and may be recommended for 10 years going
forward)7 for endocrine-responsive cancers, neces-
sitates postponing child bearing because of potential
teratogenicity. Most young women with breast can-
cer receive both chemotherapy and tamoxifen.8

Prior studies have suggested that many patients
with cancer are interested in future fertility at diag-
nosis and do not receive the information they need
at that time about risks to fertility and fertility pres-
ervation options.9-12 The American Society of Clin-
ical Oncology recommends that oncologists ask
patients with newly diagnosed cancer about interest
in future fertility as early as possible and that
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interested patients be immediately referred to specialists who can offer
fertility preservation techniques when appropriate.13,14 However, it is
not clear how often these guidelines are followed. A recent Swedish
study showed that only 48% of young female survivors of a variety of
cancers recalled being informed about risks to fertility, only 14%
recalled being informed about fertility preservation techniques, and
only 2% used one of these techniques.11

We sought to better understand the burden of concern about
fertility, how fertility concerns affect treatment decisions, and fertility
preservation strategies used by women in a large cohort of young
women with newly diagnosed breast cancer.

PATIENTS AND METHODS

Between November 2006 and December 13, 2012, we invited eligible women
identified through pathology record review from 11 sites in Massachusetts and
one site in Colorado to participate in an ongoing prospective cohort study:
Helping Ourselves, Helping Others: The Young Women’s Breast Cancer
Study. Eligibility requirements included age � 40 years and diagnosis with
stage 0 to IV breast cancer � 6 months before enrollment. The initial accrual
goal was 600 based on assessment of fertility concerns as the primary end point.
Surveys were mailed to all enrollees, and only those who returned the ques-
tionnaire within 9 months of diagnosis were included. Time since diagnosis
was calculated as the number of days between first pathology report revealing
cancer and the date the baseline survey was returned (or the date survey data
were entered in the database plus 30 days if no date of survey return was
available). Medical record review was used to gather data on tumor stage,
grade, estrogen (ER) and progesterone receptor expression, and human epi-
dermal growth factor receptor 2/neu overexpression. Surveys included items
about sociodemographics and medical history and the Fertility Issues and
Outcomes Scale (FIS), modified from a previously studied survey that in-
cluded items regarding fertility concerns, preferences, communications, and
decision making.9,15 Concern about fertility at the time of decision making
regarding treatment was evaluated using a 4-point Likert scale ranging from a
lot of concern to no concern. The Hospital Anxiety and Depression Scale
(HADS) was used to identify anxious and depressed patients, using a threshold
of � 10 on the subscales. Patients with stage IV disease were excluded from
this analysis.

Univariable logistic regression assessed the association between fertility
concern (dichotomized as very or somewhat concerned versus a little or not at
all concerned) and sociodemographic factors, tumor characteristics and treat-
ments, psychological state, and prior fertility-related issues. Variables associ-
ated with univariable P � .20 were evaluated in a multivariable logistic
regression model using stepwise selection, and variables achieving significance
at P � .05 were included in the final model.

The protocol for this research was approved by participating site institu-
tional review boards. Participants provided signed informed consent be-
fore enrollment.

RESULTS

As of December 13, 2012, we had invited 1,511 and enrolled 919
patients. Of these, 724 had returned the baseline survey that included
the FIS questions. We excluded patients from the analysis for the
following reasons: they did not answer the FIS questions (n � 8), they
did not have disease stage information (n � 56), and they had stage IV
disease at the time of diagnosis (n � 40). Thus, 620 women were
included in this analysis (flow diagram provided in Fig 1).

Median age at diagnosis was 37 years (range, 17 to 40 years).
Median time between diagnosis and return of baseline survey was
141.5 days (range, 44 to 496 days). Eighty-eight percent of women

were white, 76% were married, and 66% had children already at the
time they were diagnosed with cancer. Table 1 lists patient and
disease characteristics.

Fertility Concerns

Two hundred thirty women (37%) reported that before their
breast cancer diagnosis, they had wished to have future biologic chil-
dren or additional biologic children; 160 women (26%) reported that
they wished to have biologic children in the future at the time of the
survey. Table 2 lists fertility concerns and steps taken to prevent infer-
tility. Four hundred twenty-four (68%) reported that they had dis-
cussed fertility issues with their physicians before starting therapy, and
there was no obvious increasing or decreasing trend in likelihood of
these discussions over time between 2006 and 2012 (Table 3). Three
hundred one (49%) reported being not at all concerned about becom-
ing infertile, 83 (13%) were a little concerned, 88 (14%) were some-
what concerned, and 148 (24%) were very concerned. Concerns about
fertility affected treatment decisions a little in 55 (9%), somewhat in 53
(9%), a lot in 52 (8%), and not at all in 456 (74%).

When women’s concerns were dichotomized as more concerned
(somewhat or very) or less concerned (not at all or a little), 38% of
women were characterized as being more concerned. There was no
obvious change over time in concern about fertility; 30% to 43% of
participants diagnosed in each year (2006 to 2012) expressed at least
moderate concern about fertility. Table 3 lists women’s fertility-
related data by year of diagnosis.

Invited to enroll onto YWS cohort 
study by 12/13/2012

(N = 1,511)

Enrolled by 12/13/2012
(n = 919)

Submitted baseline survey
(n = 724)

Total in analytic sample
(n = 620)

)295 = n( llorne ton diD
  Died pre-enrollment (n = 8)
  Ineligible to participate (n = 16)
  Declined to participate (n = 198)
  Did not respond to invitation (n = 370)

Ineligible for analysis (n = 195)
  Completed abbreviated survey  (n = 60)
    without FIS
  Died, withdrew, or lost to  (n = 50)
    follow-up presurvey
  Did not complete survey prior to (n = 85)
    12/13/2012

)401 = n( dedulcxE
  Stage IV at baseline (n = 40)

)65 = n( egats gnissiM  
)8 = n( SIF gnissiM  

Fig 1. Flow diagram of participants. FIS, Fertility Issues and Outcomes Scale;
YWS, The Young Women’s Breast Cancer Study.
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In the multivariable model (Table 4), receipt of chemotherapy,
age � 35 years, nonwhite race, and not already having children were
associated with greater likelihood of fertility concern. Education, mar-
ital status, HADS anxiety, stage, finances, tobacco use, comorbidities,

breast surgery, having been pregnant at diagnosis, never having been
pregnant, and history of miscarriage, stillbirth, or infertility were asso-
ciated (P � .20) with more fertility concern in univariable models but
were not statistically significant in multivariable models. Factors that
were not associated with fertility concern in univariable models (P �
.20) included employment status, history of alcohol use, family history
of breast cancer, receipt of endocrine therapy, HADS depression,
pregnancy at time of survey, history of abortion, difficulty becoming
pregnant, and tumor biology (grade, ER, progesterone receptor, and
human epidermal growth factor receptor 2 expression).

Fertility Concerns and Treatment Decisions

In the 160 women (26%) who reported that concerns about
fertility affected their treatment decisions, 90 provided specific details

Table 1. Patient Demographic and Clinical Characteristics

Characteristic No. %

Age � 35 years 229 37
Race

White 547 88
Black 16 3
Asian 42 7
American Indian/Alaskan 2 0.3
Did not answer race question 13 2

College educated 518 84
Married 474 76
Employed full time 267 43
Financially comfortable 309 50
Medically insured 619 99.9
Current drinker 407 66
Current or past smoker 217 35
First-degree relative with breast or ovarian cancer 89 14
� 1 comorbidity 27 4
Received/receiving chemotherapy 426 69
Already receiving endocrine therapy 116 19
Underwent mastectomy 333 54
Anxious by HADS (anxiety score � 10) 144 24
Depressed by HADS (depression score � 10) 48 8
Pregnant at time of survey 13 2
Pregnant at diagnosis 25 4
Had children before cancer diagnosis 409 66
Never pregnant 158 25
History of miscarriages/stillbirths 149 24
History of therapeutic abortions 109 18
History of infertility treatments before diagnosis 65 10
History of difficulty becoming pregnant 98 16
No longer menstruating at time of survey 40 6
Stage

0 48 8
I 223 36
II 267 43
III 82 13

Grade
1 44 7
2 207 33
3 362 58
Missing 7 1

ER
Positive 435 70
Negative 182 29
Missing 3 0.5

PR
Positive 392 63
Negative 224 36
Missing 4 0.6

HER2
Positive 185 30
Negative 405 65
Missing 30 5

Abbreviations: ER, estrogen receptor; HADS, Hospital Anxiety and Depres-
sion Scale; HER2, human epidermal growth factor receptor 2; PR, progester-
one receptor.

Table 2. Fertility Concerns, Decision Making, and Strategies

Concern, Decision, or Strategy No. %

Before breast cancer diagnosis, wished to have biologic
children in future 230 37

At time of survey, wished to have biologic children in
future 160 26

Felt pressured by partner to have children, somewhat
or a lot 31 5

Felt pressured by family to have children, somewhat or
a lot 33 5

If wanted more children, concerned about:
Caring for them if cancer recurred 27 4
Children having increased risk of developing cancer 70 11

If did not want more children, concerned about:
Caring for them if cancer recurred 18 3
Children having increased risk of developing cancer 33 5
Pregnancy would increase risk of recurrence 59 9

At time of decision making about treatment, concerned
about fertility

Not at all 301 49
A little 83 13
Somewhat 88 14
Very 148 24

Concerns about fertility affected treatment decisions:
Not at all 456 74
A little 55 9
Somewhat 53 9
A lot 52 8

Fertility concerns led patient to choose not to receive
chemotherapy 4 1

Fertility concerns led patient to choose one
chemotherapy over another 12 2

Fertility concerns led patient to consider not receiving
endocrine therapy 6 1

Fertility concerns led patient to not receive endocrine
therapy 19 3

Fertility concerns led patient to consider receiving
endocrine therapy for � 5 years 71 11

Fertility concerns led patient to undergo mastectomy 5 1
Took special steps to lessen chance of infertility (some

patients indicated � 1) 65 10
Embryo cryopreservation 46 7
Oocyte cryopreservation 7 1
GnRH agonist 19 3
Acupuncture 1 0.2

Discussed fertility issues with physician before starting
therapy 424 68

Abbreviation: GnRH, gonadotropin-releasing hormone.

Fertility Concerns and Preservation Strategies in Patients With Breast Cancer

www.jco.org © 2014 by American Society of Clinical Oncology 1153



about how their decisions were affected. In the 419 who either
reported that concerns about fertility did not affect their treatment
decisions or did not respond to this item, 41 still went on to provide
specific details about decisions that were affected. Some reported
that � one treatment decision was affected. Overall, four (1%)
chose not to receive chemotherapy, 12 (2%) chose one chemother-
apy regimen over another, six (1%) considered not receiving en-
docrine therapy, 19 (3%) decided not to receive endocrine therapy,
and 71 (11%) considered receiving endocrine therapy for � 5

years. Five reported that they underwent mastectomies because of
their fertility concerns.

Fertility Preservation Strategies

Sixty-five women (10%), including 27% of the nonwhite women
and 9% of the white women, took special steps to lessen the chance of
infertility; 46 (7%) underwent embryo cryopreservation, seven (1%)
underwent oocyte cryopreservation, and 19 (3%) received
gonadotropin-releasing hormone agonist (GnRH-a). Table 3 shows

Table 3. Fertility Concerns, Discussions, and Preservation Techniques Over Time

Diagnosis
Year

Somewhat or Very Concerned About Becoming
Infertile (%)

Recalled Discussion About
Fertility (%)

Took Special Steps to Lessen Chance
of Infertility (%)

2006 43 78 5
2007 43 67 9
2008 30 62 12
2009 39 71 8
2010 41 67 12
2011 38 74 12
2012 37 71 15

Table 4. Logistic Regression Models Evaluating Associations Between Patient/Disease Characteristics and Fertility Concerns

Variable

Univariable Models Final Multivariable Model

OR 95% CI P OR 95% CI P

Age � 35 v � 35 years 0.16 0.11 to 0.23 � .001 0.26 0.18 to 0.40 � .001
White v not 0.31 0.18 to 0.54 � .001 0.38 0.20 to 0.72 .003
College educated v not 1.35 0.85 to 2.15 .20
Married v not 0.26 0.17 to 0.38 � .001
Employed full time v not 1.19 0.86 to 1.65 .30
Financially comfortable v not 0.76 0.55 to 1.06 .11
Current alcohol use v none 0.88 0.63 to 1.25 .48
Current or past smoker v not 0.76 0.54 to 1.07 .11
First-degree relative with breast or ovarian cancer v none 1.06 0.67 to 1.69 .79
� 1 comorbidity v none 0.56 0.23 to 1.34 .19
Received chemotherapy v none 1.66 1.15 to 2.39 .007 1.61 1.04 to 2.50 .03
Receiving endocrine therapy v not 1.19 0.79 to 1.79 .42
Mastectomy v none 0.52 0.37 to 0.72 � .001
Anxious by HADS v not 1.59 1.09 to 2.32 .02
Depressed by HADS v not 1.44 0.80 to 2.61 .23
Currently pregnant v not 1.90 0.63 to 5.72 .25
Pregnant at diagnosis v not 2.56 1.13 to 5.80 .02
Has children v does not 0.12 0.08 to 0.18 � .001 0.17 0.11 to 0.26 � .001
Never pregnant v history of pregnancy 5.26 3.56 to 7.79 � .001
History of miscarriage or stillbirth v none 0.55 0.37 to 0.83 .004
History of abortion v none 0.88 0.57 to 1.35 .55
History of infertility treatments v none 1.82 1.02 to 3.25 .04
History of difficulty becoming pregnant v none 1.36 0.83 to 2.21 .22
Stage (stage III, referent group)

0 0.49 0.22 to 1.10 .08
I or II 1.08 0.67 to 1.75 .76

Grade 3 v 1 or 2 1.15 0.82 to 1.60 .42
ER positive v negative 1.12 0.78 to 1.60 .55
PR positive v negative 1.17 0.83 to 1.64 .38
HER2 positive v not 0.90 0.63 to 1.29 .57

Abbreviations: ER, estrogen receptor; HADS, Hospital Anxiety and Depression Scale; HER2, human epidermal growth factor receptor 2; OR, odds ratio; PR,
progesterone receptor.
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that the proportion who pursued fertility preservation strategies
seemed smaller earlier on (5% in 2006, 9% in 2007) than in later years
(12% in 2011, 15% in 2012).

DISCUSSION

Our current results confirm and further elucidate several of the critical
findings of earlier work. In our prior Web-based study, 72% of women
reported discussing fertility concerns with their physicians before
starting therapy, 57% reported that they had been somewhat or very
concerned about fertility at the time of diagnosis, and 29% reported
that these concerns influenced their treatment decisions.15 This simi-
larity in the proportion of women who recalled fertility discussions
and in the proportion whose fertility concerns affected treatment
decision making supports the accuracy of these results and documents
limited change over the past decade. The 657 participants in that
Web-based study were younger at diagnosis (mean age, 33 years),
suggesting that fewer may have been finished with their desired child-
bearing at the time of diagnosis. Because it was, on average, 3 years
after their diagnosis at the time of the survey, recall bias may have
affected those results more than in the present study. The somewhat
lower rates of fertility concern reported by participants in our current
study are likely more generalizable because the earlier Web-based
study sample may have been biased toward women who were more
concerned about fertility given that that study was explicitly fo-
cused on fertility rather than more broadly on breast cancer in
young women.

In the current large prospective multicenter cohort study of
young women with newly diagnosed stage 0 to III breast cancer, more
concern about fertility was found to be associated with receipt of
chemotherapy, younger age, nonwhite race, and not having children
already. It is not unexpected that women who did not already have
children were more concerned about fertility, nor that chemotherapy
increased concern—the latter likely reflects an accurate understand-
ing of the gonadotoxicity of these drugs. Older patients may have been
less concerned because many of them had completed their planned
childbearing or decided before their cancer diagnosis that they would
not be having children. The association between nonwhite race and
fertility concern is more surprising and warrants additional study. The
fact that more nonwhite women took special steps to maintain fertility
(eg, embryo cryopreservation) suggests that their higher level of con-
cern was not caused by inadequate access to fertility preservation
techniques, at least in this sample.

Despite the fact that endocrine therapy allows ovarian reserve to
decline naturally over time, we did not identify any link between
fertility concerns and either endocrine therapy or ER positivity (the
primary indication for eventual endocrine therapy). This might reflect
inadequate education regarding the role that delayed conception can
play in infertility. It is important that future work not only increases
the proportion of patients with breast cancer who receive information
about fertility in a timely fashion, but also assures that this information
is comprehensive and accurate. One recent study found that young
patients with breast cancer expressed a desire for written materials to
inform their choices about fertility preservation,16 and another found
that young women who are concerned about fertility may benefit
from access to a fertility-focused decision aid.17 An online survey of
medical oncologists, surgical oncologists, and clinical nurse specialists

in the United Kingdom revealed that many health care providers are
uncertain about fertility preservation options, potentially leading
to misinformation.18

In our study, nearly three quarters of those concerned about
fertility at diagnosis did not make use of fertility preservation tech-
niques. This may reflect apprehension about the safety or efficacy of
existing techniques, or it may have been the result of inadequate
awareness of or access to these techniques. New ovarian stimulation
regimens using tamoxifen and aromatase inhibitors attenuate the
transient elevated estrogen levels normally associated with ovarian
stimulation techniques but still allow collection of multiple oocytes
(for freezing or fertilization followed by freezing) after only a few
weeks for most women.19-21 Nonetheless, some physicians and pa-
tients may worry about a theoretic risk that cancer recurrence could be
encouraged by hormonal surges during ovarian stimulation or subse-
quent pregnancy or by delays in systemic cancer therapy. However,
most evidence to date suggests that women who become pregnant
after breast cancer may actually have a better prognosis.22 This may be
because of the so-called healthy mother effect (ie, healthy breast cancer
survivors are more likely than unhealthy survivors to conceive and
carry a term pregnancy).23

The majority of those who did use fertility preservation tech-
niques reported that they underwent embryo cryopreservation, the
most efficacious widely available fertility preservation option. Oocyte
cryopreservation, used by only seven women in this cohort, is a newer
technique that is generally offered to women who do not have a male
partner and do not wish to use donor sperm; in experienced centers,
this technique seems to be nearly as successful as embryo cryopreser-
vation.24 Oocyte cryopreservation will likely increase in popularity
now that it is no longer classified as experimental; as of late 2012, it is
now considered a standard fertility preservation option by the Amer-
ican Society of Reproductive Medicine, although most sites are still
more experienced with embryo cryopreservation.24 Perhaps because
of improving access to fertility preservation techniques, the propor-
tion of patients who took special steps to reduce the chance of infer-
tility seemed to increase over time from 5% in 2006 to 15% in 2012
(although we did not perform formal statistical testing of this trend).

Although GnRH-a administration during chemotherapy has not
been proven to protect ovarian function,25 this technique was used by
more than twice the number of women who used oocyte cryopreser-
vation. This may be because GnRH-a injections are less invasive and
carry no hypothetic risk of increasing tumor growth via heightened
levels of estrogen during ovarian stimulation. Alternatively or in addi-
tion, insurance coverage issues may play a role. This finding suggests
that young women with breast cancer need more widespread access to
techniques that have been well established to protect fertility (eg,
oocyte and embryo cryopreservation).

Important factors in fertility-related decision making and
prompt referral to an experienced reproductive endocrinologist in-
clude insurance coverage and financial resources. Kim et al26 recently
reported that fertility preservation techniques were more often pur-
sued by older and wealthier patients, as well as by those whose cancers
were lower stage and who did not receive neoadjuvant chemotherapy.
Although the participants in our cohort reported being relatively fi-
nancially comfortable, young women may be discouraged from pur-
suing fertility preservation options by a lack of financial resources or
by limited medical insurance coverage for these procedures.
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Our study represents one of the largest prospective evaluations of
fertility issues in young women with recently diagnosed breast cancer.
Its strengths include multicenter recruitment using pathology record
review and ongoing longitudinal follow-up. Nevertheless, these find-
ings should be considered in the context of the study limitations,
including the potential for sample bias, unmeasured confounders, and
some recall bias (surveys were sent � 6 months after diagnosis, and
some patients did not complete and return them for months after
that). Still, these results are important in the care of young women
with breast cancer. They support the need to address concerns about
fertility and explore the connection between such fears and choices
made about treatment. Nearly one third of the patients in our study
did not recall discussing the impact of oncologic therapies on fertility
before initiating treatment, suggesting that it is crucial that we con-
tinue to improve communication about fertility risks and options for
fertility preservation, as well as to provide emotional support as young
women come to terms with the impact of cancer on their hopes for a
normal future. Given that many participants were enrolled at sites that
focus on care of young women, fertility discussions and related
support may be rarer and less substantive elsewhere. To assist
current and future patients, we need to understand the predictors
of subsequent pregnancies in this setting, the consequences of
delaying or limiting therapy (eg, taking a break from endocrine

therapy to attempt conception), and how new data supporting
longer courses of endocrine therapy may affect fertility concerns
among young breast cancer survivors.
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