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A B S T R A C T

Purpose
Young women with breast cancer often seek advice about whether treatment will affect
their fertility. We sought to gain a better understanding of women’s attitudes about fertility
and how these concerns affect decision making.

Patients and Methods
We developed a survey about fertility issues for young women with a history of early-stage
breast cancer. The survey was e-mailed to all registered Young Survival Coalition survivor
members (N � 1,702). E-mail reminders were used.

Results
Six hundred fifty-seven eligible respondents completed the survey. Mean age at breast
cancer diagnosis was 32.9 years; mean current age was 35.8 years. Ninety percent of
women were white; 62% were married; 76% were college graduates. Stages at diagnosis
were as follows: 0, 10%; I, 27%; II, 47%; III, 13%. Sixty-two percent of women were within
2 years of diagnosis. Fifty-seven percent recalled substantial concern at diagnosis about
becoming infertile with treatment. In multivariate logistic regression, greater concern
about infertility was associated with wish for children/more children (odds ratio [OR], 120;
P � .0001), number of prior pregnancies (OR, 0.78; P � .01), and prior difficulty conceiving
(OR, 1.86; P � .08). Twenty-nine percent of women reported that infertility concerns
influenced treatment decisions. Seventy-two percent of women reported discussing fertility
concerns with their doctors; 51% felt their concerns were addressed adequately. Women
seemed to overestimate their risk of becoming postmenopausal with treatment.

Conclusion
Fertility after treatment is a major concern for young women with breast cancer. There is a need
to communicate with and educate young patients regarding fertility issues at diagnosis and a
need for future research directed at preserving fertility for young breast cancer survivors.

J Clin Oncol 22:4174-4183. © 2004 by American Society of Clinical Oncology

INTRODUCTION

More than 11,500 women in their 20s and
30s are diagnosed with breast cancer each
year in the United States.1 An additional
2,200 women in this age group are diag-
nosed with noninvasive disease. For these
young women, and some older women, the
impact of their breast cancer diagnosis and
treatment on fertility may be of great con-
cern. Adjuvant chemotherapy for breast

cancer may render a premenopausal woman
amenorrheic, either temporarily or perma-
nently. Even those women who continue to
have regular menstrual cycles after chemo-
therapy may be less fertile than women who
have not received chemotherapy, or they may
go through menopause earlier than they might
have otherwise.2-4 Although standard endo-
crine therapies such as tamoxifen do not
generally cause permanent infertility, they
entail years of treatment during which time
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a pregnancy is contraindicated. There is also increased
interest in ovarian suppression or ablation as a treatment
for breast cancer5; several ongoing trials are assessing
whether ovarian suppression may add to our current treat-
ments. Thus fertility concerns may complicate the treat-
ment decision-making process for young women with
breast cancer.

Premenopausal women with breast cancer often seek
advice about whether they will become infertile after treat-
ment, and for those who wish to bear children, whether a
subsequent pregnancy will alter their risk of disease recur-
rence. Because breast cancer is responsive to various endo-
crine changes, there has been concern that continued
menstrual cycling and/or pregnancy after breast cancer may
worsen prognosis.6-15 Although the data regarding preg-
nancy after breast cancer are reassuring, the available
studies are imperfect and concerns about a negative im-
pact for some patients remain. There is no question,
however, that many young women are interested in pre-
serving their fertility and hope to have children after a
diagnosis of breast cancer.

There is little information available about women’s
attitudes regarding fertility surrounding the diagnosis and
treatment of breast cancer. The prevalence and degree of
concern over these issues is unknown, and the clinical,
sociodemographic, and psychologic factors that influence
these concerns are unclear. The extent to which attitudes
about fertility affect treatment decisions for young women
is similarly unknown. There is evidence that younger
women may experience greater psychosocial distress and
more difficulty with adjustment to the diagnosis and treat-
ment of breast cancer.16-21 One aspect of this may be related
to anxiety about future infertility or premature menopause.

We collaborated with the Young Survival Coalition
(YSC)22 (www.youngsurvival.org) in an effort to better un-
derstand fertility concerns. The YSC, an international non-
profit network of breast cancer survivors and supporters
specifically dedicated to the unique issues facing young
women with breast cancer, serves as an advocacy group
seeking to educate and raise awareness about breast cancer
in young women. We surveyed YSC survivor members to
understand their concerns and attitudes regarding fertility.

The objectives of this study were as follows: to deter-
mine the proportion of premenopausal women age � 40
years at diagnosis of early-stage breast cancer who were
concerned about the possibility of becoming infertile after
treatment, to determine the percentage of women for
whom fertility concerns impacted on treatment decision
making, and to compare women who desired to preserve
their fertility with those who did not with regard to fear of
recurrence and relevant sociodemographic, clinical, and
psychologic variables.

PATIENTS AND METHODS

We developed and piloted a one-time survey about fertility issues
for young women with a history of early-stage breast cancer. Pilot
testing was performed in the Dana-Farber Breast Cancer Program.
We also used two previously validated questionnaires for women
to recall their psychologic state before and at diagnosis: the Lasry
Fear of Recurrence Scale23 and the Hospitalized Anxiety and De-
pression Scale (HADS).24,25 A link to the revised survey was
e-mailed to all registered YSC survivor members with a history of
breast cancer (N � approximately 1,702 at the time of the survey,
including some individuals without a history of breast cancer).
Eligible members (women who were premenopausal and age 40
years or younger at diagnosis of breast cancer) were encouraged to
complete the survey. E-mail reminders to nonresponders were
used to maximize response rates. Preliminary findings26 were sent
to survey respondents via e-mail as well as posted on the YSC Web
site at study completion. The study received local institutional
review board approval, and informed consent was obtained via the
Internet from each respondent before responding to the survey.

Logistic regression was used for univariate analyses to
compare women who reported greater levels of concern about
fertility with those who did not. We used multiple variable
logistic regression modeling to predict more concern about
fertility and whether fertility concerns impacted a woman’s
treatment decisions. We used the Spearman rank correlation
coefficient to assess the relationship between concern about
fertility and concern about menopause.

RESULTS

A total of 1,702 members were invited to participate in the
survey (Fig 1). Not all of these members were eligible for the
survey because some had not had breast cancer or were
older than 41 years of age at diagnosis. Eight hundred sixty
women gave electronic informed consent and began the
survey; however, 203 women were excluded from these
analyses for the following reasons: screened out due to
ineligibility (no history of breast cancer; n � 8), completed
only a small portion of the survey (n � 120), hysterectomy
and/or bilateral oophorectomy at diagnosis (n � 11), preg-
nancy at diagnosis (n � 32), age greater than 40 years (n �
15), stage IV disease (n � 19; two women fell into two
exclusion categories). Therefore, 657 women were eligible
for analysis. Of note, two women who did not respond to
the question regarding the primary outcome were excluded
from those analyses.

Responder Characteristics

Responder characteristics are listed in Table 1. The
mean age at breast cancer diagnosis was 32.9 years, and
mean age when responding to the survey was 35.8 years. The
vast majority of respondents was white (90%) and most
were at least college graduates (76%). At diagnosis, 62%
were married, 8% were living as married, 7% were divorced
or separated, and 23% were never married. Sixty-five
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percent of women were working full-time at the time of
diagnosis. Most respondents (60%) reported that after pay-
ing bills, they could afford special things, and 11% of
women reported difficulty paying bills or having to cut back
in order to pay bills.

When responding to the survey, the majority (62%) of
women were 2 years from diagnosis. The distribution of
stage of breast cancer at diagnosis was as follows: stage 0,
10%; I, 27%; II, 47%; III, 13%; unsure, 3%. Forty percent of
women underwent breast-conserving surgery for their
breast cancer. Few women (7%) reported any comorbidi-
ties at the time of their diagnosis. Forty-one percent had a
first-degree relative with a history of breast or ovarian can-
cer, and 70% of women had a family history of any cancer in
a first-degree relative.

Fertility History at Diagnosis

Most women (92%) reported regular monthly periods
at the time of diagnosis (Table 2). Fifty-nine percent of
women had been pregnant at least once before diagnosis,
and approximately half of respondents (48%) had had at
least one live birth before diagnosis. Fifty percent had tried
to become pregnant before diagnosis, and relatively few
reported a prior spontaneous or therapeutic abortion or
stillbirth. A small number of women reported having had a
prior tubal ligation or single oophorectomy. At diagnosis,
13% had had difficulty conceiving in the past, 11% had
undergone prior evaluation for infertility, and 8% had un-
dergone prior treatment for infertility. The majority of
women (56%) indicated that at the time of diagnosis they
wanted to have a child or more children in the future.

Psychologic State

Women were asked to reflect on their psychologic state
in the weeks before diagnosis in an effort to evaluate base-
line levels of anxiety and depression (Table 2). Twenty-two
percent of women recalled severe anxiety before diagnosis
by scoring greater than 10 on the HADS anxiety subscale.
Only 4% of women recalled severe depression symptoms as
assessed by a score of � 10 on the HADS depression sub-
scale. When women were asked to reflect on their feelings at
diagnosis, 56% of women reported that they had substantial
fear of breast cancer recurrence, as indicated by a score
greater than 10 on the Lasry Fear of Recurrence Scale.

Concern About Fertility

Women were asked how concerned they were about
the possibility of becoming infertile (unable to become
pregnant) after treatment for their breast cancer. Seventy-
three percent of respondents reported at least some degree
of concern: 16% were a little concerned; 18% were some-
what concerned; 39% were very concerned. When women’s
responses were dichotomized as more concerned (some-
what concerned, very concerned) or less concerned (a little
concerned or not at all concerned), 57% of women were
categorized as more concerned about the possibility of be-
coming infertile with treatment. On univariate analyses,
more concern about infertility was associated with the fol-
lowing variables: young age at diagnosis, greater education,
unmarried, working full time, having breast-conserving
surgery, having a first-degree relative with cancer, regular
menstrual periods, fewer prior pregnancies and live births,
no history of having tried to become pregnant or prior
miscarriages, no prior tubal ligation, history of prior

Fig 1. Flow chart of responders.
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Table 1. Responder Characteristics of All Women, Women Who Were Concerned About Infertility, and Women Who Were Not Concerned

All Women (N � 657)

Feelings About Infertility at Diagnosis (n � 655)�

Concerned About Infertility Not Concerned About Infertility

No. of Patients % No. of Patients %† No. of Patients %†

Total No. of patients 374 57 281 43
Age at diagnosis,‡ years

� 30 154 23 118 77 36 23
31-35 283 43 171 61 110 39
� 35 220 33 85 39 135 61

Race
African-American 13 2 9 69 4 31
White 590 90 336 57 252 43
Other 48 7 23 48 25 52
Missing 6 1 6 100 0

Education‡
Less than college graduate 150 23 62 41 88 59
College graduate 324 49 194 60 129 40
Postcollege graduate 180 27 117 65 63 35
Missing 3 0.5 1 50 1 50

Marital‡
Married 406 62 195 48 210 52
Living as married 52 8 30 58 22 42
Divorced/separated/widowed 45 7 29 64 16 36
Never married 150 23 118 79 31 21
Missing 4 1 2 50 2 50

Employment‡
Full 429 65 270 63 157 37
Less than full time 226 34 103 46 123 54
Missing 2 0.3 1 50 1 50

Finances
Special things 394 60 225 57 167 43
No special things 187 28 107 57 80 43
Pay bills 44 7 25 57 19 43
Difficulty paying bills 25 4 13 52 12 48
Missing 7 1 4 57 3 43

Time since diagnosis
0-6 months 65 10 35 54 30 46
6-12 months 122 19 70 57 52 43
1-2 years 214 33 120 56 94 44
3-5 years 158 24 99 63 58 37
6-10 years 54 8 28 52 26 48
� 10 years 25 4 13 52 12 48
Missing 19 3 9 50 9 50

Stage
0 (noninvasive) 64 10 31 48 33 52
I 175 27 104 60 70 40
II 312 47 184 59 127 41
III 86 13 45 52 41 48
Missing 20 3 10 50 10 50

Breast-conserving surgery§
Yes 261 40 161 62 99 38
No 360 55 190 53 169 47
Missing 36 5 23 64 13 36

Comorbid condition
Yes 47 7 27 57 20 43
No 602 92 340 57 260 43
Missing 8 1 7 88 1 12

Any first-degree relative with cancer§
Yes 459 70 275 60 182 40
No 197 30 98 50 99 50
Missing 1 0.2 1 100 0

Any first-degree relative with breast or ovarian cancer
Yes 267 41 151 57 115 43
No 389 59 222 57 166 43
Missing 1 0.2 1 100 0

�Two women did not answer the fertility question.
†Percentage of the women in each subgroup who answered the fertility question.
‡P � .0001.
§P � .05.
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Table 2. Fertility and Psychologic History at Diagnosis of All Women, Women Who Were Concerned About Infertility, and Women
Who Were Not Concerned

All Women (N � 657)

Feelings About Infertility at Diagnosis (n � 655)�

Concerned About Infertility Not Concerned About Infertility

No. of Patients % No. of Patients %† No. of Patients %†

Total No. of patients 374 57 281 43
Menstrual frequency at diagnosis‡

Once a month 603 92 341 57 261 43
Twice a month or more 6 0.9 1 20 4 80
Once every 2 months 13 2 9 69 4 31
Once every 2-6 months 7 1 5 71 2 29
Less than once every 6 months 20 3 16 80 4 20
Missing 8 1 2 25 6 75

Prior pregnancy§
None 275 42 208 76 65 24
1 129 20 92 71 37 29
2� 253 39 74 29 179 71

Live births prior§
None 343 52 261 77 80 23
1 116 18 73 63 43 37
2� 198 30 40 20 158 80

Tried to become pregnant prior to diagnosis§
Yes 328 50 150 46 177 54
No 328 50 223 68 104 32
Missing 1 0.2 1 100 0

Miscarriages prior�
None 566 86 338 60 226 40
1 67 10 28 42 39 58
2� 24 4 8 33 16 67

Abortions prior
None 547 83 313 57 232 43
1 78 12 48 62 30 38
2� 32 5 13 41 19 59

Stillbirths prior
None 653 99 372 57 279 43
1 3 0.5 2 67 1 33
2� 1 0.2 0 0 1 100

Prior tubal ligation§
Yes 36 5 1 3 35 97
No 621 95 373 60 246 40

Prior single oophorectomy
Yes 8 1 5 63 3 37
No 649 99 369 57 278 43

Difficulty becoming pregnant prior diagnosis§
Yes 87 13 41 48 45 52
No 275 42 115 42 160 58
Not applicable 292 44 215 74 76 26
Missing 3 0.5 3 100 0

Prior infertility evaluation
Yes 71 11 34 49 36 51
No 581 88 338 58 242 42
Missing 5 0.8 2 40 3 60

Prior infertility treatment‡
Yes 53 8 22 42 30 58
No 604 92 352 58 251 42

Wish to have more children§
Yes 371 56 311 84 58 16
No 159 24 5 3 154 97
Unsure 126 19 57 45 69 55
Missing 1 0.2 1 100 0

(continued on following page)
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difficulty conceiving, no prior infertility treatment, desire
to have more children, and less fear of recurrence at diag-
nosis (Tables 1 and 2).

In multivariate analysis, more concern about fertility at
diagnosis was associated with wish to have more children
(odds ratio [OR], 120; P � .0001), prior number of preg-
nancies (OR, 0.78; P � .01), and a history of prior difficulty
conceiving (OR, 1.86; P � .08 for yes, and OR, 3.15;
P � .0001 for not applicable, indicating that a woman had
not tried to conceive previously) when forcing age at diag-
nosis and stage into the model. Nonsignificant variables
included age at diagnosis, race, education, employment
status, financial situation, comorbidity, anxiety or depres-
sion as measured on the HADS before diagnosis, family
history of cancer, stage, perceived risk of recurrence, type of
surgery, radiation therapy, prior treatment for infertility
and prior difficulty conceiving, abortions, miscarriages,
stillbirths, and prior tubal ligation.

Fertility Concerns and Treatment Decisions

Twenty-nine percent of women indicated that concern
about fertility impacted on their treatment decisions (Table
3). Fertility concern impacting on treatment decisions was
associated with the desire for children/more children (OR,
32.04; P � .0001), prior difficulty conceiving (OR, 2.28;
P � .01 for yes, and OR, 2.56; P � .0001 for not applicable),
and recalling severe depressive symptoms before diagnosis
as measured by the HADS (OR, 3.05; P � .03).

Women were asked the minimal decrease in absolute
risk of recurrence that they would have been willing to
accept from chemotherapy, given that adjuvant chemother-

apy might reduce the chances of a future pregnancy and
result in other side effects (Table 3). Women who reported
greater concern about fertility required greater risk reduc-
tion from chemotherapy than women who were less con-
cerned about fertility (P � .05). Women were also asked
about the maximum risk of infertility that they would
have accepted from a course of chemotherapy. Women
who were more concerned about fertility were much less
likely to accept a higher risk of infertility from adjuvant
chemotherapy (P � .0001), although 57% of women who
reported great concern were willing to accept a risk of
infertility of � 50%.

Concern about menopause was significantly correlated
with concern about infertility (Spearman rank correlation
coefficient � 0.57; P � .0001). However, a substantial mi-
nority (36%) of women who reported less concern about
infertility were concerned about going through menopause
with treatment. For 11% of these women, menopausal con-
cerns impacted on their treatment decisions (Table 3).

Women were also asked to what extent they questioned
the decisions they made about their breast cancer treatment
at the time of the survey. Forty-five percent of all respon-
dents questioned their treatment decisions, although most
questioned their decisions only a little (Table 3). Those who
were more concerned were not more likely to question their
decision (P � .28). However, 33% of the women who were
more concerned about fertility reported that such question-
ing was related to fertility issues, at least to some degree,
compared with 8% of the women who were less concerned
about fertility at diagnosis.

Table 2. Fertility and Psychologic History at Diagnosis of All Women, Women Who Were Concerned About Infertility, and Women
Who Were Not Concerned (continued)

All Women (N � 657)

Feelings About Infertility at Diagnosis (n � 655)�

Concerned About Infertility Not Concerned About Infertility

No. of Patients % No. of Patients %† No. of Patients %†

HADS–anxiety subscale score � 10
Yes 146 22 76 52 70 48
No 495 75 286 58 207 42
Missing 16 2 12 75 4 25

HADS–depression subscale score � 10
Yes 29 4 14 48 15 52
No 599 91 345 58 252 42
Missing 29 4 15 52 14 48

Fear of recurrence � 10‡
Yes 370 56 198 54 171 46
No 264 40 158 60 105 40
Missing 23 4 18 78 5 22

Abbreviation: Hospital Anxiety and Depression Scale.
�Two women did not answer fertility question.
†Percentage of women in each subgroup who answered the fertility question.
‡P � .05.
§P � .0001.
�P � .001.
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Table 3. Fertility and Menopausal Issues of All Women, Women Who Were Concerned About Infertility, and Women Who Were Not Concerned

All Women (N � 657)

Feelings About Infertility at Diagnosis (n � 655)�

Concerned About
Infertility

Not Concerned About
Infertility

No. of Patients % No of Patients %† No. of Patients %†

Total No. of patients 374 57 281 57
Infertility concerns impacted decision‡

Yes 193 29 188 98 4 2
No 461 70 186 40 274 60
Missing 3 0.5 0 3 100

Minimal benefit (absolute risk reduction) required to accept chemotherapy§
1-5% 200 30 96 48 104 52
5-9% 89 14 58 65 31 35
10-19% 95 14 54 57 40 43
20-29% 64 10 42 66 22 34
30-39% 23 4 14 61 9 39
40-49% 12 2 4 33 8 67
50%� 105 16 67 64 37 36
Missing 69 11 39 57 30 43

Maximal risk of infertility willing to assume with chemotherapy‡
0-20% 42 6 34 81 8 19
21-30% 58 9 41 71 17 29
31-40% 32 5 28 88 4 12
41-50% 36 5 28 78 8 22
50%� 430 65 215 50 213 50
Missing 59 9 28 47 31 53

Concerned re menopause‡
Yes 404 61 302 75 101 25
No 250 38 70 28 179 72
Missing 3 0.5 2 67 1 33

Menopausal concern impacted decision‡
Yes 197 30 164 84 32 16
No 457 70 210 46 246 54
Missing 3 0.5 0 3 100

Question decision
None 354 54 190 54 164 46
A little 200 30 131 66 69 34
Somewhat 73 11 42 58 30 42
A lot 23 4 8 36 14 64
Missing 7 1 3 43 4 57

If question decision, is it related to infertility issues‡
Not at all 244 37 96 40 146 60
A little 60 9 44 73 16 27
Somewhat 42 6 38 90 4 10
Very 43 7 41 95 2 5
Missing 268 41 155 58 113 42

Discussed fertility issues with physician‡
Yes 474 72 343 73 129 27
No 175 27 27 15 148 85
Missing 8 1 4 50 4 50

Discussed fertility issues with specialist‡
Yes 114 17 102 90 11 10
No 533 81 268 50 264 50
Missing 10 2 4 40 6 60

Fertility concerns adequately addressed§
Yes 337 51 176 53 159 47
No 171 26 122 71 49 29
Unsure 128 19 72 56 56 44
Missing 21 3 4 19 17 81

Knew adjuvant chemotherapy affected fertility§
Yes 562 86 333 59 227 41
No 57 9 23 40 34 60
Unsure 28 4 13 46 15 54
Missing 10 2 5 50 5 50

�Two women did not answer fertility question.
†Percentage of women in each subgroup who answered the fertility question.
‡P � .0001.
§P � .05.
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Attention to Fertility Issues and

Risk Perceptions

Seventy-two percent of women reported that they had
discussed fertility concerns with a doctor, and 17% dis-
cussed the issues with a fertility specialist (Table 3). Half of
the women felt their concerns about fertility were addressed
adequately, but a substantial minority of women (26%)
reported that their concerns had not been adequately ad-
dressed at the time of diagnosis. The majority of respon-
dents (86%) reported knowing at diagnosis that adjuvant
chemotherapy might affect fertility. Women who were di-
agnosed more recently were more likely to know that che-
motherapy may impact on fertility than women diagnosed
several years ago (P � .0028).

Women were asked to estimate how likely they had
thought breast cancer treatment would make them go
through menopause when they were making treatment de-
cisions (Fig 2). Seventy-six percent of all respondents indi-
cated that their chance of becoming postmenopausal with
treatment was greater than 10%, and 56% felt their risk was
greater than 40%. Nearly 50% of women age 30 years or
younger at diagnosis reported that they perceived a greater
than 40% chance of entering menopause with therapy. Risk
perceptions varied significantly with age, with younger
women estimating lower risk of treatment-related meno-
pause (P � .0031).

Of women who reported that they did not want a future
biologic child or were unsure (n � 309), 36% (n � 111)
thought a future pregnancy would increase the risk of breast
cancer recurrence, 48% (n � 148) did not think it would, and
16% (n � 50) were unsure. Of the women who felt a future
pregnancy would increase their risk (n � 111), 20% (n � 22)
reported greater concern about infertility at diagnosis com-
pared with 80% (n � 89) who were less concerned.

DISCUSSION

The risk of infertility and menopause after treatment is a
major issue for many young women with breast cancer.

Previous research reveals that infertile women in the general
population often report feelings of loss of control, depres-
sion, and low self-esteem, and women are generally more
adversely affected psychologically by infertility than
men.27,28 There is only limited information available about
fertility concerns in women who have been diagnosed with
breast cancer. Concerns about fertility may contribute to
the greater psychosocial distress that younger women expe-
rience with the diagnosis and treatment of breast
cancer.16-20 The potential for infertility may impact on a
woman’s self-esteem and self-concept as a sexual person.20

Small qualitative studies have revealed that loss of choice
about having children is a key concern both common and
unique to young women with breast cancer,29 and that the
possibility of becoming pregnant subsequent to breast can-
cer is a powerful stimulus for young women to get well.30

There is also evidence that the informational needs and
concerns of women with breast cancer about fertility issues
may change over time, with increasing concern and need for
information further from diagnosis.31

The present study confirms the clinical experience that
suggests that desire for children is an important factor in
predicting greater concern about fertility and whether fer-
tility issues will impact on treatment decisions. Some phy-
sicians may use the age of the patient and the stage of disease
to prompt the discussion about fertility issues, assuming
that younger women and women with lower-risk disease
are more likely to be worried about treatment-related am-
enorrhea and the possibility of future infertility. However,
our findings indicate that concerns about fertility are
present for the majority of young premenopausal women,
regardless of their age and extent of disease.

Many younger women are also concerned about enter-
ing menopause with treatment, independent of their fertil-
ity. Problems related to premature ovarian failure include
menopausal symptoms such as hot flashes, genitourinary
problems, psychologic and psychosexual difficulties, and
accelerated bone mineral density loss.21,32-38 Premature
menopause may also contribute to increased cardiovascular
morbidity, although data to support this in women with breast
cancer are lacking. For many of these symptoms or complica-
tions, there are nonhormonal interventions available.39

Our findings suggest that a substantial proportion of
women overestimate their risk of becoming postmeno-
pausal with breast cancer therapy. This misperception is
particularly worrisome in light of the fact that nearly one
third of respondents indicated that fertility concerns im-
pacted on their treatment decisions. Although therapy-
related menopause is a consequence of adjuvant
chemotherapy, the risk of premature menopause is related
to patient age, the specific chemotherapeutic agents used,
and the total dose administered.40,41 In women younger
than 30 years, premature ovarian failure with standard reg-
imens is quite uncommon, although available studies are

Fig 2. Perceived percentage likelihood of menopause with therapy among
young women with breast cancer.
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generally limited by the small number of women evaluated
in this particular age group. With standard anthracycline-
based adjuvant chemotherapy including four cycles of
doxorubicin and cytoxan, at least two studies have found a
0% incidence in this age group, with risks of premature
ovarian failure that increase to the 10% to 15% range when
considering women younger than 40 years of age.42-45 Rates
in younger women after six cycles of cyclophosphamide,
methotrexate, and fluorouracil or cyclophosphamide, epi-
rubicin, and fluorouracil are somewhat higher; up to 20%
of women 30 years of age and younger and up to 40% of
women 40 years of age and younger will experience prema-
ture menopause.40,42-45 The impact of treatment duration
and dose density, as well as newer drugs (eg, the taxanes),
remains uncertain.46 Our study also reveals that some
women may have been concerned about the impact of a
subsequent pregnancy on breast cancer prognosis. Given
available data, clinicians can try to correct inaccurate risk per-
ceptions and educate young women about what is known and
not known about risks of infertility and the potential impact of
a future pregnancy on breast cancer prognosis.

The present study suggests that there may be a need for
improved communication about fertility between young
women with breast cancer and their health care providers.
Clinicians can share information on risk of infertility and
premature menopause and discuss currently available op-
tions to preserve fertility, acknowledging the limitations of
the data. Young women should be made aware of the con-
flicting evidence that chemotherapy-related amenorrhea
may have a beneficial effect on breast cancer prognosis, of
the benefits of ovarian suppression in those who do not
receive chemotherapy,47-51 and of the availability of clinical
trials currently being conducted to answer many of the issues
that remain unclear. Finally, the lack of definitive data about
the effects of a subsequent pregnancy on breast cancer prog-
nosis remains problematic for many women.7,9,10,12,52-55

Our study is the largest research effort published to
date addressing fertility concerns among young women
with breast cancer. The sample size allowed us to evaluate a
range of factors associated with fertility concern and al-
lowed us to better understand the feelings of substantial
numbers of women in all young age groups. However, this
study has a number of limitations. Selection, nonresponder,

and recall bias should be considered in evaluating the re-
sults. In particular, the women surveyed in this study were
highly educated and motivated, and the feelings of mem-
bers of a Web-based advocacy group may not reflect fully
the sentiments or understanding of these issues among all
young women with breast cancer. For example, women
who join such a group are likely more educated and may be
more concerned about infertility. Women in this group
may also be more likely than the average young patient to
have their concerns addressed, and yet a substantial propor-
tion of women in this group did not feel fertility concerns
had been addressed adequately. Many variables were eval-
uated, and the P values presented in the tables have not been
adjusted for multiple comparisons. Thus findings of bor-
derline statistical significance should be interpreted with
caution. Finally, this was a cross-sectional retrospective sur-
vey of breast cancer survivors, and it is possible that percep-
tions of concern at diagnosis may change over time.
Furthermore, use of psychometric measures such as the
HADS and Lasry Fear of Recurrence Scale retrospectively
may be limited by memory recall and distortions based on
subsequent events.56

In conclusion, fertility remains a major issue for many
young breast cancer survivors, and efforts should be made
to elicit and adequately address fertility concerns at the time
of diagnosis and treatment planning. Ongoing and future
studies will help delineate the potential trade-offs between
therapy-related menopause, future fertility, and breast can-
cer prognosis. In the meantime, increased attention to fer-
tility issues at diagnosis and in follow-up may improve
patient-provider communication and the quality of care
received by young women with breast cancer. Clinicians
and researchers should consider interventions, both psy-
chosocial and medical, to diminish the impact of infertility
on young breast cancer survivors.
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