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Abstract
Purpose Fertility preservation is an important issue for pre-
menopausal cancer patients; however, not all patients receive
counseling about chemotherapy-induced infertility and poten-
tial mitigation strategies. We aimed to identify characteristics
of premenopausal breast cancer patients less likely to receive
fertility counseling. We also investigated patient recall of
chart-documented fertility discussions and patient attitudes
toward fertility preservation.
Methods The study was approved by our institution’s Insti-
tutional Review Board. All female patients with invasive
primary breast cancer of any type, aged 40 or younger at
the time of diagnosis, who were diagnosed during or up to
5 years prior to the study period were eligible. The study
was conducted between February 2012 and October 2013.
Enrolled patients completed an anonymous survey, and
their medical charts were subsequently reviewed to identify
provider documentation of fertility discussions, referral to
fertility specialists, or implementation of fertility preservation.
Patient comments regarding their fertility were solicited and
examined thematically.

Results Forty-nine patients consented to participate. Fertility
discussions were documented by providers in 55 % of
patients. Patients aged over 35 and multiparous patients
were significantly less likely than their counterparts
(p<0.01 in both cases) to have had chart-documented
fertility discussions. Only 52 % of patients with chart-
documented discussions recalled having had such a con-
versation. Patient comments highlighted the difficulty of
considering fertility at the time of diagnosis and also the
risks and obstacles facing fertility preservation.
Conclusions Despite increasing awareness, fertility is not uni-
versally discussed with premenopausal breast cancer patients
at the time of diagnosis; older and multiparous patients are at
particular risk of not receiving fertility counseling. Even when
such discussions are documented, only about half of patients
recall the conversation. Patient-reported barriers to fertility
preservation include lack of education combined with the
stress of diagnosis, financial costs, and perceived treatment
toxicities.
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Introduction

Therapeutic advances in recent decades have increased sur-
vival rates for breast cancer significantly, with 5-year survival
rates improving from 75% in the 1970s to 90% in the present
era [1, 2].Women under the age of 40 comprise 5 % of all new
diagnoses of invasive breast cancer annually, and the inci-
dence of new cases in this population is rising in both the
US and Europe [3, 4]. Treating cancer in patients of reproduc-
tive age raises a unique set of issues because of the potential of
fertility compromise. Rates of chemotherapy-induced infertility
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range from 12 to over 90 % depending on age, chemotherapy
regimen, and total dose [5–7]. There are 50 to 60 % of young
breast cancer patients who desire children at the time of diag-
nosis, and studies have shown that premenopausal cancer pa-
tients may be willing to modify treatment regimens to lower
their risk of infertility [8–10]. Several options exist for women
interested in preserving their fertility, including embryo cryo-
preservation and administration of gonadotropin-releasing
hormone agonists [11–13]. Timely referral to reproductive
specialists, specifically before the receipt of chemotherapy,
may enhance the success of fertility preservation, increase
coping mechanisms, and decrease patients’ decisional conflict
[14–16].

To facilitate these referrals, both the American Society of
Clinical Oncology and the European Society for Medical On-
cology have recommended that medical and surgical oncolo-
gists discuss infertility with all eligible patients at the time of
diagnosis [17, 18]. Studies based on patient recall show vari-
ability in the frequency of these discussions, with rates rang-
ing from 34 to 72 % [8, 9, 19–21]. One such study has dem-
onstrated lower patient-reported rates of fertility discussions
among patients with lower educational levels, age over 35, or
previous children at the time of diagnosis [22]. However,
studies using patient-reported outcomes are limited by the fact
that patients may not process or recall fertility discussions
during the stressful time of a cancer diagnosis [19, 23, 24].
In contrast, studies using documentation in patients’ medical
charts are presumably less susceptible to recall bias. Previous
studies have used medical records data to investigate referral
patterns to fertility specialists [14, 25–27]; however, to
our knowledge, no previous studies have used medical
documentation to investigate rates of fertility discussions
between patients and their oncologists.

Our goals with this study were threefold. We first sought to
use medical records to investigate the rates of fertility discus-
sions between young breast cancer patients and their outpa-
tient medical providers. We additionally aimed to analyze the
concordance rates between patient recall and chart documen-
tation using a combination of patient-completed surveys and
medical chart reviews. Lastly, we also aimed to investigate
patient attitudes toward fertility consideration and fertility
preservation modalities. We performed this single-site study
at our multidisciplinary outpatient clinic, which specializes in
breast pathology and is accredited by the American College of
Surgery. Our breast cancer patients can be seen by medical
oncologists, surgical oncologists, radiation oncologists, social
workers, and other clinical professionals during the course of
their treatment and follow-up; any of these professionals can
place referrals to our reproductive endocrinology clinic, which
is physically located on the same campus as our oncology
clinic. Given these factors as well as the rising attention to-
ward ‘oncofertility’ in the scientific community [28], we ex-
pected a high overall rate of chart documentation regarding

fertility discussions. Because patient memories may be inac-
curate during the stressful time of a cancer diagnosis [19, 23,
24], we expected low rates of concordance between patient
recall and chart documentation.

Methods

The study was approved by our institution’s Institutional Re-
view Board, and all study materials were available in both
English and Spanish. Our study design consisted of an anon-
ymous survey instrument to be distributed to eligible patients,
followed by a systematic protocol for reviewing the medical
charts of enrolled patients. Our survey instrument included
demographic questions about age, cancer treatment informa-
tion, parity, relationship status, and insurance information. Pa-
tients were also asked, BDid anyone explain to you how cancer
treatment affects your ability to have children?^ Additional
space was provided at the conclusion of the survey instrument
for patients to add comments about their experiences with
fertility. All survey questions were optional, anonymous, and
contained ‘unsure’ as a response option where appropriate.
Expert advice from oncofertility and biostatistics specialists
was used to design the survey. Although the survey instrument
did not undergo pilot testing, all questions were independently
reviewed (in both their English and Spanish formulations) for
clarity and ease of understanding by nurses, medical students,
and physicians not affiliated with our study.

All female patients with invasive primary breast cancer of
any type who were aged 40 or younger at the time of initial
diagnosis were eligible to enroll in our study. Inclusion criteria
included a new diagnosis of breast cancer during our study
period or up to 5 years prior to study initiation. Patients with in
situ tumors were excluded. We attempted to enroll all such
patients who were being seen for treatment appointments,
follow-up appointments, or chemotherapy infusions at the
single-site Breast Health Center of Women and Infants Hos-
pital (Providence, Rhode Island, USA) between February
2012 and October 2013. Eligible patients were approached
by the study authors before scheduled provider appointments
or chemotherapy infusions. Patients who agreed to participate
completed our survey instrument after providing informed
consent. Consent forms were stored separately from complet-
ed survey instruments tomaintain patient anonymity; patients’
individual medical providers were not asked to assist with
patient enrollment and were not permitted to view study data.

After patient enrollment, a detailed chart review was per-
formed of all entries in that patient’s chart authored by any
healthcare provider (medical oncologist, gynecologist, breast
surgeon, genetic counselor, social worker, or reproductive en-
docrinologist). Specifically, all chart entries between the time
of referral to our center and the completion of at least one
cycle of chemotherapy were reviewed. Our hospital system
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uses a fully integrated electronic medical record that enables a
thorough review of chart entries and referrals without concern
for missing records or illegible penmanship. Each chart entry
was manually reviewed by one of the study authors (RB) in
search of any mention of a discussion of the infertility risks of
chemotherapy, acknowledgement of a patient’s fertility pref-
erences or feasibility (e.g., prior tubal ligation), discussion
regarding the possibility of consultation with a fertility spe-
cialist, actual referral to a fertility specialist, or any fertility
preservation intervention (e.g., gonadotropin-releasing ago-
nist administration). If any of the above criteria were met at
least once, the patient was classified as having had a chart-
documented fertility discussion. Tumor Board letters were not
classified as fertility discussions because their contents
reflected Board recommendations and not actual interactions
with patients.

Once all data were compiled, results were analyzed in ag-
gregate and with regard to age at diagnosis, multiparity, cancer
stage, receptor status, ethnicity, partner status, insurance sta-
tus, and educational level. Relative risks and two-tailed statis-
tical tests were calculated to determine statistical significance
using a predetermined alpha value of 0.05. Concordance rates
regarding fertility discussions were compiled by comparing
results from patient surveys to their chart review results.
For patients with chart-documented fertility discussions,
concordance rates were further analyzed with regard to
each of the above eight characteristics and also with
regard to the time interval between the patient’s diagno-
sis and her completion of the survey. For those patients
who opted to leave comments regarding their experience
with cancer treatment or fertility, their responses were
compiled separately and analyzed in a post hoc fashion
for demographic patterns and thematic elements.

Results

We identified 73 eligible patients and were able to approach
49 patients in person (67 % of the eligible population), all of
whom consented to participate in our study. Patient character-
istics are summarized in Table 1. The median age at diagnosis
was 37, and the median parity was two children. The majority
of patients (57 %) had stage II disease. Seventy-seven percent
of the tumors were estrogen/progesterone-receptor positive
while 18 % were triple-negative. Forty-nine percent of en-
rolled patients completed their surveys within a year of their
initial breast cancer diagnosis. With regard to socioeconomic
characteristics, most of our patients were white (65 %) and
married or with a long-term partner (82 %). Seventy-one
percent were privately insured, whereas 14 % were unin-
sured or unsure of their insurance status. Our population’s
highest educational level was distributed between high

school (24 %), some college (35 %), a four-year degree
(20 %), and graduate studies (20 %).

The results of our chart review are summarized in Table 2.
Fertility discussions were documented in 27 patients or 55 %
of our patient population. After these discussions, referrals to
our reproductive endocrinology clinic were placed in 12 cases
(24 % of the total population). Patients aged over 35 at the
time of diagnosis were significantly less likely than patients 35
or younger to have chart-documented fertility discussions
(36 versus 81 % discussion rates, relative risk 0.44,
p<0.01). Multiparous patients at the time of diagnosis
were also significantly less likely than patients with 0 or
1 children to have chart-documented fertility discussions
(31 versus 83 % discussion rates, relative risk 0.37, p<0.01).
Patients with any number of children had a lower rate
of chart-documented fertility discussions compared to
nulliparous patients (50 versus 69 % discussion rates,
relative risk 0.72, p=0.23); however, this difference was not
statistically significant. Cancer stage, receptor status, ethnicity,
partner status, insurance status, and educational status were
not linked to statistically significant differences in fertility dis-
cussion rates.

We subsequently compared patient recall of fertility discus-
sions to chart documentation of such discussions. Of the 27
patients with chart-documented discussions, 14 patients
(52 %) recalled such a discussion, 8 (30 %) denied such a
discussion, and 5 (18 %) were unsure. Of the 22 patients for
whom no chart documentation of a fertility discussion was
found, 4 patients (18 %) denied such a discussion, 13
(59 %) endorsed such a discussion, and 5 (23 %) were unsure.
We performed a subset analysis of the 27 patients with chart-
documented discussions, the results of which are summarized
in Table 3. Of these 27 patients, those with cancers diagnosed
fewer than 12 months before the time of their completion of
the survey were significantly less likely to recall fertility
conversations compared to those for whom this interval
exceeded 12 months (35 versus 80 % recall rates, relative
risk 0.44, p=0.02). No significant differences in recall
were found with stratification by age, parity, cancer stage,
receptor status, ethnicity, partner status, insurance status,
and educational status.

The comments provided by patients are transcribed in
Table 4. Eleven patients (22 % of our enrolled population)
opted to leave comments on their surveys; 6 of these 11
patients were multiparous while 5 of these 11 patients
were aged over 35. Qualitative analysis of their comments
revealed three overarching themes. Five patients endorsed
contemplation of fertility issues but, in some cases, cited
incomplete or distorted information regarding the feasibility
of fertility preservation. Representative quotes include: BI am
an educated woman, but I thought my diagnosis destroyed any
hope of having a third child,^ and BIn the roller coaster of
emotions I was going through at the time, I did not stop to
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Table 1 Study population demographics

Age 26–30 12 % (6) Parity 0 27 % (13)

31–35 31 % (15) 1 20 % (10)

36–40 57 % (28) 2 41 % (20)

>2 12 % (6)

Clinical stage I 27 % (13) Receptor status ER/PR+, HER2+ 20 % (10)

II 57 % (28) ER/PR+, HER2− 57 % (28)

III 14 % (7) ER/PR−, HER2+ 4 % (2)

IV 2 % (1) ER/PR−, HER2− 18 % (9)

Months between diagnosis and survey completion <12 49 % (24) Race/ethnicity White 65 % (32)

12–23 2 % (1) Black 16 % (8)

24–35 10 % (5) Hispanic 18 % (9)
36–47 12 % (6)

48–59 8 % (4) Partner status Long-term 82 % (40)

60–71 14 % (7) Separated 8 % (4)

>71 4 % (2) Single 10 % (5)

Health insurance status Private 71 % (35) Highest level of education: High school 24 % (12)

Government 14 % (7) Some college 35 % (17)

Uninsured 6 % (3) 4-year degree 20 % (10)

Unsure 8 % (4) Graduate degree 20 % (10)

Raw numbers are shown in parentheses after percentages. All entries, with the exception of the BMonths between diagnosis and survey completion^
category, refer to patients’ status at the time of diagnosis. The health insurance status, parity, race/ethnicity, partner status, and educational level data were
patient-reported

ER/PR estrogen receptor/progesterone receptor, HER2 human epidermal growth factor receptor 2

Table 2 Rates of chart-
documented fertility discussions Characteristic % Discussion (raw fraction) Relative risk (p value)

Overall discussion rate 55 % (27/49) N/A

Age>35 36 % (10/28) RR=0.44

Age≤35 81 % (17/21) (p<0.01*)

Multiparity 31 % (8/26) RR=0.37

Parity≤1 83 % (19/23) (p<0.01*)

Stage>I 61 % (22/36) RR=1.59

Stage I 38 % (5/13) (p=0.16)

Triple-negative receptor status 56 % (5/9) RR=1.01

ER/PR+ and/or HER2+ 55 % (22/40) (p=0.98)

Nonwhite 53 % (9/17) RR=0.94

White 56 % (18/32) (p=0.82)

Married/long-term partner 53 % (21/40) RR=0.79

Single or separated 67 % (6/9) (p=0.44)

Uninsured/unknown insurance 43 % (3/7) RR=0.75

Definite health insurance 57 % (24/42) (p=0.48)

High school diploma only 42 % (5/12) RR=0.70

Post-high school education 59 % (22/37) (p=0.28)

The ‘% Discussion’ column refers to the percentage of patients in that category with chart-documented fertility
discussions; the parenthetical figures after each percentage refer to the raw respective numerators and
denominators

ER/PR estrogen receptor/progesterone receptor, HER2 human epidermal growth factor receptor 2, RR relative
risk

*Statistically significant at α=0.05
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think that I actually did have options.^ For those patients who
had pursued fertility preservation options, recognition of the
risks and obstacles facing fertility preservation emerged as a
second theme. Two patients mentioned the cost of embryo
preservation, with one patient writing, BUntil insurance com-
panies categorize women undergoing treatment in the ‘infer-
tile’ category, a lot of women will not be able to preserve
embryos/eggs.^ Another patient underwent complications
from embryo freezing including ovarian hyperstimulation
syndrome and wrote: BI’m still glad I did it, but would have
liked to know and understand the complications better, as well
as ways to prevent them prior to undergoing the treatment.^
As a third and final theme, three patients who purposefully did
not pursue fertility preservation left comments elaborating
their reasoning; one patient cited disinterest in parenthood
while two noted that they had previously underwent tubal
ligation procedures.

Discussion

The importance of addressing fertility concerns with young
cancer patients cannot be understated. Fifty to 60 % of young

breast cancer patients may desire children at the time of diag-
nosis [8, 10], and even cancer patients who are initially am-
bivalent about fertility may desire children after treatment
[29]. Discussing fertility issues with all young cancer patients
at the time of diagnosis is paramount, as prompt referral to
fertility specialists may both reduce decisional conflict and
improve fertility preservation outcomes [14–16]. In our study,
however, providers documented fertility discussions in only
55 % of cases. This figure is concordant with prior data based
on patient recall [8, 9, 19–21] but is concerning given the close
collaboration, shared interests, and physical proximity
between the oncology and reproductive endocrinology
departments at our institution. Older and multiparous
patients were less likely to receive fertility counseling
than their peers; this finding is consistent with prior surveys of
oncologists showing that age and parity may factor into pro-
viders’ decisions about whether or not to discuss fertility with
their patients [30–32]. However, the magnitude of this differ-
ence in our data is stark—women over age 35 or women with
at least two children were less than half as likely as their study
counterparts to have these discussions, a fact that underscores
the potential for certain premenopausal cancer patients to
receive subpar fertility counseling.

Table 3 Patient recall of chart-
documented fertility discussions Characteristic % Positive recall (raw fraction) Relative risk (p value)

Age>35 60 % (6/10) RR=1.28

Age≤35 47 % (8/17) (p=0.52)

Multiparity 25 % (2/8) RR=0.40

Parity≤1 63 % (12/19) (p=0.07)

Stage>I 55 % (12/22) RR=1.36

Stage I 40 % (2/5) (p=0.56)

Triple-negative receptor status 80 % (4/5) RR=1.76

ER/PR+ and/or HER2+ 45 % (10/22) (p=0.16)

Nonwhite 67 % (6/9) RR=1.50

White 44 % (8/18) (p=0.28)

Married/long-term partner 48 % (10/21) RR=0.71

Single or separated 67 % (4/6) (p=0.41)

Uninsured/unknown insurance 0 % (0/3) RR=0.24

Definite health insurance 58 % (14/24) (p=0.12)

High school diploma only 80 % (4/5) RR=1.76

Post-high school education 45 % (10/22) (p=0.16)

Dx-survey interval ≤12 months 35 % (6/17) RR=0.44

Dx-survey interval >12 months 80 % (8/10) (p=0.02*)

The ‘% Positive recall’ column refers to the percentage of patients with chart-documented discussions who
specifically endorsed that someone had discussed chemotherapy-induced infertility with them; the parenthetical
figures after each percentage refer to the raw respective numerators and denominators; BDx-survey interval^
refers to the duration elapsed between the time of a patient’s diagnosis and the time at which she completed the
survey

ER/PR estrogen receptor/progesterone receptor, HER2 human epidermal growth factor receptor 2, RR relative
risk

*Statistically significant at α=0.05
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Even in the cases where providers did document fertility
discussions with their patients, only one half of patients re-
membered the conversation while almost one third denied
recollection of any such discussion at all. This finding, poten-
tially due to cancer-related negative recall bias [23], highlights
a limitation of patient-reported data in this setting. Interesting-
ly, we found that correct recall of chart-documented discus-
sions was significantly less likely in patients surveyed less
than a year after being diagnosed compared to patients who
had been diagnosed earlier. One study has found that breast
cancer patients report worse depressive symptoms in the first
year of treatment compared to later in their survivorship
course [33]. Untreated depression can potentiate negative

recall bias [23], which may have led to the lower recall rates
seen in our study. Alternatively, given that premenopausal
breast cancer patients suffer a decline in cerebral white-
matter integrity during treatment, the Bchemobrain^ phenom-
enon may have contributed to this finding [34, 35]. In any
case—given the benefits of early referral to fertility specialists
[14–16]—our findings suggest that periodic reinforcement of
fertility discussions in newly diagnosed patients may be ben-
eficial because they may otherwise have difficulty recalling
these conversations.

Patient perceptions of fertility preservation run the gamut
from disinterest to regret to measured relief, as demonstrated
by the comments left by patients in our study. For patients who
are not interested in future parenthood (for example, patient
status post tubal ligation), a detailed discussion of
chemotherapy-induced infertility may be irrelevant. Neverthe-
less, identification of this patient subset is contingent upon
knowing a patient’s fertility status and preferences—as such,
it remains appropriate to discuss infertility as one of
chemotherapy’s risks with all premenopausal patients. The
consequences of neglecting this conversation are clear in the
subset of patients who left comments about Bthe shock of my
diagnosis^ and the Broller coaster of emotions I was going
through.^ Earlier qualitative studies of young breast cancer
patients have similarly highlighted how stressful a new cancer
diagnosis can be [24, 36], underscoring the importance of an
oncologist’s role in navigating women through discussions
about their fertility preferences.

One theme that emerged in the comments of those women
who had undergone fertility preservation was an acknowledg-
ment of clinical and financial toxicities. Ovarian hyperstimu-
lation syndrome and pulmonary emboli, as what happened to
one patient in our study, are unfortunately potential complica-
tions of assisted reproductive technology [37]; women who
undergo fertility preservation should understand the benefits
and risks of different preservation options to allow them to
make an informed decision. The patients who commented on
monetary issues regarding fertility preservation highlight the
ambiguities and inequities regarding insurance coverage for
assisted reproductive technology in this setting. Part of the
difficulty lies in the traditional definition of infertility, a
sustained inability to conceive after 1 year of regular and
unprotected intercourse, which does not apply to many young
cancer patients at the time of diagnosis [38]. Treating fertility
preservation as a standard component of cancer treatment or
focusing on infertility as an iatrogenic treatment complication
are two potential mitigation strategies, although regulations
vary by insurance carrier and state and—as described by two
of our patients—insurance coverage often falls short [38].

Limitations of this study include its small sample size, with
49 patients at a single institution. A larger multisite study
could potentially detect fertility discussion patterns for which
our study was underpowered; similarly, surveying women

Table 4 Thematic analysis of patient comments

Theme: Contemplation of fertility and desire for more information

G2P2, age 30: BWith the shock ofmy diagnosis and all of the tests that I
underwent in the 3 weeks between diagnosis and surgery, my fertility
(preserving it) did not cross mymind. I am an educated woman, but I
thought my diagnosis destroyed any hope of having a third child.^

G2P2, age 35: BLooking back, I think I would have liked to discuss my
fertility options. My children at the time of diagnosis were 6 and 3
and we were contemplating a third child. My diagnosis, I felt,
decided my fate. In the roller coaster of emotions I was going through
at the time, I did not stop to think that I actually did have options.^

G2P2, age 36: BI am curious to know what options exist, and would
therefore be interested in speaking with a fertility specialist if it is
covered by my insurance and would not delay treatment.^

G2P2, age 38: BI had 2 children at time of diagnosis. We had
contemplated a third, but the diagnosis stopped our contemplation!!^

G0P0, age 38: BAlthough I am in a long-term relationship, I still have
not been able to conceive or see a fertility specialist. I do not know if I
am even a good candidate for fertility consultation seeing as I already
have had chemo.^

Theme: Fertility preservation implementation, albeit with caveats

G0P0, age 27: BThe cost of preservation would have been the one
factor not to freeze embryos. The hospital and my parents made this
possible. I feel that until insurance companies categorize women
undergoing treatment in the ‘infertile’ category, a lot of women will
not be able to preserve embryos/eggs.^

G1P1, age 34: BI met with the IVF doctor and can not afford to freeze
embryos. I have been and will continue getting Lupron shots.^

G0P0, age 34: BI was able to complete embryo freezing but had multiple
complications from the procedure (OHSS, PE). I’m still glad I did it,
but would have liked to know and understand the complications better,
as well as ways to prevent them prior to undergoing the treatment.^

Theme: Lack of interest in future fertility

G0P0, age 33: BI knew from a young age that I did not want to have
children; this made my fertility choice simple.^

G2P2, age 37: BI had a tubal ligation process done before my cancer
diagnosis and was unaware of embryo or fertilization freezing.^

G3P3, age 37: BI have had my tubes tied for the past 18 years!^

The G_P_ nomenclature refers to gravidity and parity, ‘Lupron’ refers to
leuprolide

IVF in vitro fertilization, OHSS ovarian hyperstimulation syndrome, PE
pulmonary embolism
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about their memory of fertility discussions at fixed points
during and after treatment would have strengthened the valid-
ity of our findings regarding patient recall. We enrolled pa-
tients by approaching them in person during chemotherapy
sessions and follow-up appointments; as such, the 33 % of
our target population who were not enrolled tended to be
patients who frequently missed or arrived late to scheduled
appointments. To prevent introducing bias into our study de-
sign, we continued to attempt to approach these patients our-
selves during appointments rather than asking their respective
oncologists for assistance with study recruitment. We did not
review the medical charts of patients who did not provide
informed consent to enroll in our study, and so we are unable
to comment on rates of fertility discussions in the subset of
patients whom we could not enroll.

Our use of chart documentation as a surrogate variable for
the presence of actual provider-patient fertility discussions has
its own limitations. Specifically, 59 % of the patients for
whom no chart documentation of fertility could be found stat-
ed that a discussion had taken place.While our data separately
demonstrate that patient recall of fertility discussions can be
inaccurate and while patients may have answered affirmative-
ly to avoid portraying their oncologists in a negative light, this
finding could alternatively be interpreted to suggest that chart
reviews may not have captured all such fertility discussions.
However, a more intensive approach such as the direct audio
recording of provider-patient conversations would likely have
influenced discussion rates through the Hawthorne effect. Fur-
thermore, consensus guidelines call for documentation of fer-
tility discussions with cancer patients; to quote a common
adage, Bif it wasn’t documented, it wasn’t done.^ [18, 39].

In any case, better systemic solutions are needed to help
practitioners understand and convey the fertility preservation
options available to their patients. One 2012 survey of oncol-
ogists, for instance, revealed that only 18 % of oncology prac-
tices possess printed information about chemotherapy-
induced infertility or hire healthcare professionals such as so-
cial workers to approach at-risk patients [40]. To help convey
treatment information more comprehensively and durably for
patients, personalized survivorship care plans that include in-
formation about treatment toxicities (including, in this case,
premature ovarian failure) should be distributed to patients at
the time of diagnosis and may become the standard of care
for cancer patients in the near future [41]. Outside the
clinic, patients should be made aware of relevant expert-
reviewed patient-friendly websites including fertilehope.org
(now part of livestrong.org) or myoncofertility.org [42, 43].
Online resources also include patient decision aids, which
help patients to arrive at a decision about whether or not to
pursue fertility preservation based on tumor characteristics,
moral values, costs, and other variables [44]. From the
standpoint of medical providers, implementing system-
wide algorithms to automatically refer eligible patients for

reproductive health assessments without prior referral is
another promising solution [45].

In summary, our study adds to the existing pool of data that
illustrate the low rates of fertility counseling surrounding the
diagnosis of breast cancer. In particular, our data further dem-
onstrate that older and multiparous women are more likely to
‘fall through the cracks’ with regard to fertility counseling. To
our knowledge, this is the first study to compare patient recall
rates to chart documentation regarding fertility preservation in
breast cancer patients; the poor correlation between the two
variables underscores the limitations of patient-recollection-
based data for fertility research and highlights the importance
of reinforcing fertility discussions with eligible patients. In-
creased awareness and outreach about treatment-induced in-
fertility and potential fertility preservation options, whether
directed at patients or at providers, will enhance the quality
of the provider-patient relationship and will improve the qual-
ity of life of breast cancer survivors.
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