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Background Breast cancer is the most common cancer in women younger than age 50 years. Cancer treatments in younger
women may cause premature menopause, infertility, and negative psychosocial effects. In this systematic
review, we examined three key domains of functioning that are particularly relevant for younger breast cancer
survivors: health-related quality of life (QOL), menopausal symptoms and fertility concerns, and behavioral

health outcomes.

Methods We conducted a literature review using PubMed and secondary sources and examined 840 articles published
between January 1990 and July 2010. Inclusion criteria for articles were 1) published in English after 1989;
2) exclusively analyzed female breast cancer survivors aged 50 years or younger or premenopausal at diag-
nosis, with baseline characteristics and/or quantitative or descriptive analyses for this age group; 3) investi-
gated QOL (health-related QOL including physical functioning and mental health, depression, and anxiety),
menopause- or fertility-related concerns, and weight gain or physical activity-related behavioral health out-
comes. Data were extracted using a standardized table collecting the purpose, design, population, and
results of each study. Extracted data were reviewed for accuracy by two investigators and presented as

descriptive tables.

A total of 28 articles met the inclusion criteria (15 cross-sectional studies, eight longitudinal studies, and five
randomized trials). Regarding data review, no discordance between investigators was noted. Standardized
measures of QOL and depressive symptoms identified worse outcomes as being more frequent or severe in
breast cancer survivors aged 50 years or younger when compared with the general age-matched population of
women without cancer and to older women (aged >50 years) with breast cancer. Concerns about premature
menopause, menopausal symptoms, and infertility were common in younger women (aged <50 years) and had a
role in the level of distress after treatment. Weight gain and physical inactivity were common health outcomes
in younger women.

Results

Conclusions Younger women with breast cancer were found to experience distinct psychosocial and menopause-related
concerns, weight gain, and physical inactivity. A need for more longitudinal research, including efforts at inter-

vention to manage these symptoms and adverse health outcomes, remains.
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Breast cancer is the most common cancer in women, and for those —an important target population for interventions that focus on

younger than 50 years of age, it is the leading cause of death in the
United States (1). However, the survival rate for these younger
women with breast cancer has improved continuously over the past
two decades, primarily because of the widespread introduction of
adjuvant chemotherapy and endocrine therapies (2). Today many
younger women can expect long-term survival; however, the
quality of their lives may be hampered by premature menopause,
infertility, negative psychosocial effects, and risk for recurrence
and second episodes of primary breast cancer (3-8). From the
perspective of cancer control, younger breast cancer survivors are

jnci.oxfordjournals.org

physical and psychological symptom relief, cancer prevention, and
risk reduction.

To identify potential opportunities for cancer prevention and
control interventions in this population, we undertook a systematic
review of the literature focused on potentially mutable outcomes.
We were particularly interested in the impact of breast cancer on
health-related quality of life (QOL) (ie, physical functioning and
emotional well-being, depression, and anxiety), unique psychoso-
cial difficulties related to treatment-associated reproductive
changes (ie, onset of menopause and its symptoms, concerns about

JNCI | Review 1


mailto:pganz@mednet.ucla.edu

CONTEXT AND CAVEATS

Prior knowledge

Although younger women diagnosed with breast cancer are
surviving longer because of advancement in treatments, the quality
of their lives may be affected by premature menopause, infertility,
risk of recurrence, and negative psychosocial effects.

Study design

A systematic review of the literature was conducted to examine
health-related quality of life (QOL), menopausal symptoms and
fertility concerns, and behavioral health outcomes in younger
women with breast cancer. Women younger than 51 years (the
average age of menopause) and/or premenopausal are defined as
“younger” in this review.

Contribution

Standardized measures of QOL and depressive symptoms in the
reviewed articles indicated that worse outcomes were more fre-
quent or severe in younger breast cancer survivors compared with
the general age-matched population of women without cancer or
older women (aged >50 years) with breast cancer. Younger women
were more concerned about premature menopause, infertility, and
menopause symptoms. Weight gain and physical inactivity were
also common initially, but exercise rates increased after treatment.

Implications

QOL is compromised in younger women with breast cancer, and
they experience great psychological distress and fertility-related
concerns. Interventions to help increase physical activity and
decrease weight gain could be beneficial to younger breast cancer
survivors.

Limitations

Only specific areas were examined, and it is likely that other impor-
tant concerns relevant to younger breast cancer survivors have not
been addressed. Inclusion of only younger survivors precluded a
systematic comparison with older survivors.

From the Editors

menopause and fertility), and modifiable behavioral health out-
comes (specifically weight gain and lack of physical activity).
Although there is no generally accepted definition for “younger
women with breast cancer,” we chose to use the chronological age
of younger than 51 years (the average age of menopause) and/or
premenopausal, to define “younger women” in this review and be
as inclusive as possible in capturing the experience of these women
who have been diagnosed with breast cancer (note that some
researchers consider younger than 40 years as being “young age”).
The purpose of this review was to highlight what is currently
known, to identify gaps in the research literature, and to specify
potential targets for intervention research and improvements in
clinical care.

Methods

Search Strategy

In 1993, the National Cancer Institute (NCI) held a conference
focused on breast cancer in younger women, described in a pub-
lished monograph (9). Several articles in the monograph discussed
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the challenge in defining this population, with the conclusion that
“what age defines a ‘younger’ woman is to a large extent arbitrary.”
The conference monograph served as a starting point for this
review and was followed by a series of literature searches during
the months of June and July 2010. Using PubMed, we searched
articles published after 1989 using a combination of the following
National Library of Medicine’s indexed search terms, known
as Medical Subject Headings (MeSH) descriptors: “breast
neoplasms” and 1) “age factors” and “quality of life,” 2) “age
factors” or “age distribution” and “quality of life,” 3) “age factors”
and “survival,” 4) “age factors” and “weight gain,” 5) “age factors”
and “exercise,” 6) “premenopause” and “weight gain.” Additional
PubMed searches were performed with the phrase “young women”
(not a MeSH descriptor), as a substitute for “age factors.” Lastly,
PubMed searches were also conducted using the key phrases (not
MeSH descriptors) “younger women” or “premenopause” in com-
bination with “breast cancer survivor.” This literature search was
supplemented by reviewing relevant citations of the primary
studies identified, using the Institute for Scientific Information
(ISI) Web of Science to identify studies that had cited many of
these primary references, and by using more specific search terms
to find any relevant follow-up or closely related studies. We also
examined several review articles on this target population that
focused on the effects of chemotherapy on relationships, reproduc-
tive problems, and QOL (6,10-12).

Inclusion Criteria

We identified 840 titles and abstracts through this search. After
eliminating duplicate articles and studies that did not at least
broadly pertain to breast cancer survivors, younger age, and one of
the three major outcome domains described earlier, 86 articles
remained that were more closely reviewed. Although many of
these articles were ultimately cited in this review, only 28 articles
(4,13-39) met our specific inclusion criteria: 1) published in
English between January 1990 and July 2010; 2) exclusively ana-
lyzed female breast cancer survivors who were 50 years or younger,
or premenopausal at diagnosis, and provided baseline characteris-
tics and/or quantitative or descriptive analyses for this group; 3)
investigated QOL (health-related QOL including physical func-
tioning and mental health, depression, and anxiety), menopause-
or fertility-related symptoms and concerns, or behavioral outcomes
(weight gain and lack of physical activity) in young breast cancer
survivors. Age 50 years was chosen as the upper age limit of inclu-
sion for reasons mentioned earlier. For the purposes of this review,
“breast cancer survivor” refers to any individual who has been
diagnosed with breast cancer and is alive without evidence of active
or recurrent disease at the time of the analysis. Small pilot or solely
qualitative studies were not included.

Our review was guided by a broad conceptual framework
(Figure 1) that focused on relevant personal predictors (demo-
graphic variables, medical factors, psychosocial variables), the
cancer diagnosis and treatment exposures, and their hypothesized
relationships to the three key outcome domains (QOL, menopause
and fertility, and behavioral outcomes) particularly relevant to
younger women with breast cancer. In this review, the section
on QOL outcomes focused on assessments of health-related
QOL (which includes physical function and mental health score),
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Predictors

Demographics
Age
Education
Marital status
Number of
children
Living
situation
Income

Medical
Comorbid
conditions

Family history
or genetics
BMI

Psychosocial
History of
psychological
condition
Social support
Self esteem
Coping skills

Tumor
characteristics
* ER and/or

Treatment received
¢ Chemotherapy

* Hormonal therapy
e Surgery
Radiation

PR positive
* HER2 positive
* Stage (I-1V)

Figure 1. Conceptual framework for understanding predictors and out-
comes in breast cancer in younger women The framework shows how
different demographic, medical, and psychosocial characteristics of a
patient can combine with different disease and treatment variables to
predict unique biological and behavioral outcomes in younger women
(age <51 years or premenopausal) with breast cancer. This framework
was created based on the authors’ previous research and clinical

depressive symptoms, and anxiety. The section on menopause and
fertility concerns further elaborated the issues affecting QOL in
this domain and included self-reported symptoms related to
change in menstrual status (eg, hot flashes, vaginal dryness, breast
sensitivity, and sexual dysfunction) and fertility concerns. Because
chemotherapy-induced amenorrhea has been widely described
(40-45), we did not include studies that were designed primarily to
document the incidence or likelihood of chemotherapy-induced
menopause or its effects on survival and other purely medical out-
comes. We did not include studies that primarily discussed biolog-
ical endpoints, such as the risk of becoming infertile, safety of
future pregnancies, or options for preserving fertility. In exam-
ining the behavioral outcomes, we focused on weight gain and lack
of physical activity because of their particular relevance in younger
women in association with change in menopausal status.

Large Cohort Studies of Target Population

Our search identified eight large cohort studies that focused spe-
cifically on younger breast cancer survivors and that led to more
than one publication, which are included in this review (4,13,15-
25,27,28,36,37,39). We highlighted the features of these cohort
studies in Table 1 to provide background information on the
cohorts and to facilitate understanding of the domain-specific
reporting in the subsequent review tables. Many of these studies
focused on the special needs of younger breast cancer patients and
were stimulated by the conference and monograph described
earlier (9) and were funded by an associated NCI Request for
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Outcomes

Quality of Life
* Physical functioning | _
* Mental health ~
¢ Anxiety
* Depression

g

Menopause &
Fertility
¢ Premature
menopause and
symptoms
* Fertility concerns

g

Behavioral
*  Weight gain
¢ Physical activity

H

_/

experience with breast cancer survivors and shaped how this system-
atic review was performed. Arrows in the figure indicate author-
hypothesized directions of influence among the predictors, as well as
among predictors and outcomes. Living situation refers to who the
patient lives with, what type of place they live in (apartment, house,
etc.), and if the living situation is stable or transient. BMI = body mass
index; ER = estrogen receptor; PR = progesterone receptor.

Applications (RFA: CA/HD-93-033, Rehabilitation And
Psychosocial Research In Younger Women With Breast Cancer).
These cohort studies include both cross-sectional and longitudinal
designs, including several intervention studies in response to the
RFA, including Scheier et al. (46,47), Bloom et al. (48), and Allen
et al. (39), but these studies were only included if they met the
previously specified study criteria for this review.

We identified several clinical and/or therapeutic trials that
focused on premenopausal women with breast cancer, some of
which included self-reports of physical symptoms, QOL, depres-
sion, and anxiety (49-54). We considered inclusion of these studies
in this review; however, as they primarily focused on medical treat-
ment outcome differences, we elected to exclude them. A complete
list of recent therapeutic trials that include measures of QOL
was published by Lemieux et al. (55). We also reviewed a wide
range of epidemiological studies assessing risk factors for breast
cancer incidence in younger women; however, only one study had
relevant outcomes in survivors (24).

Data Extraction Methods and Analysis

The data from the relevant articles were extracted by J. Howard-
Anderson and initially recorded in one standardized table that in-
cluded information on the articles’ purpose, design, population,
and results. The articles were then separated into descriptive tables
based on category (large cohort studies that focused exclusively on
younger women with breast cancer, QOL, menopausal and/or
fertility concerns, and behavioral health outcomes), and the results
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Table 1. Major cohort studies that focused exclusively on younger women (aged <51 years) with breast cancer*

Studyt, first author,
year (reference)

Purpose (reference)

Type of study and
sample sizet (reference)

Participant characteristics
(reference)

Outcomes examined

BCYW: a population-
based approach (part 1),
Bloom, 1998, 2001,
2004 (13,20,21) and
Wong-Kim, 2005 (22)§

BCYW: a population-
based approach
(part I1), Fobair, 2006
(23) and Bloom, 2008
(37)8

Allen, 2002 (39) and
Duffy, 2005 (25)8

CAMS, Ganz, 2003 (4)
and Crandall, 2004 (15)
and Herman 2005
(36)8

Avis, 2004, 2005 (18,19)8

Burwell, 2006 (27) and
Danhauer, 2009 (28)8

YSC, Partridge, 2004 (16)
and Leining, 2006 (17)8

Kendall, 2005 (24)8

Identify problem areas
in young BCS.

Examine sexual
functioning and body
image shortly after
treatment (23).

Test psycho-educational
intervention (37).

Evaluate a problem-
solving intervention in
younger BCS (39) and
examine rates of
reproductive health
counseling in younger
women (25).

Assess QOL,
reproductive health,
menopausal status,
and weight gain in
younger BCS.

Examine medical
symptoms, concerns
and QOL in young
BCS.

Analyze coping, QOL,
and sexual problems in
younger BCS.

Assess menopausal
symptoms and fertility
concerns in very
young BCS.

Examine effects of
physical activity on
QOL in young BCS.

Cross-sectional and
longitudinal studies.
n = 336 subjects;
n = 185 subjects in
follow-up study (21).

Cross-sectional and RCT.
n = 549 subjects (23);
n = 404 subjects (37).

Cross-sectional and
interventional RCT.

n = 164 subjects (39);
n = 144 subjects (25).

Cross-sectional.

n = 577 subjects (4);
n = 476 subjects (15);
n = 441subjects (36).

Cross-sectional.
n = 204 subjects (18);

Longitudinal and RCT
(not published).

n = 267 subjects (28);
n = 209 subjects (27).

Cross-sectional.
n = 657 subjects (16);
n = 370 subjects (17).

Case-control,
cross-sectional.
n = 371 subjects.

Identified through RCA of the San

Francisco SEER Cancer Registry.

Age <51 vy at diagnosis.
Analyzed 2 mo, 7 mo,
or 5y after diagnosis.

Identified by Greater Bay Area
Cancer Registry (SEER
program) and the California
Cancer Registry through RCA.

Age <51y at diagnosis.
Analyzed 2-7 mo after
diagnosis (23) or 5y after
diagnosis (37). Fobair only
analyzed participants in
stable relationships.

Recruited from hospitals and
clinics in New England area.

Age <51y at diagnosis.
Analyzed when starting first
round of CT (mean 3.7 wks
after start). Duffy analyzed
only premenopausal women.

Recruited from two hospital
cancer registries in Los
Angeles.

Age <51y at
diagnosis. Analyzed 2-10 y
after diagnosis.

Recruited from Boston and
New Hampshire.

Age <51y
at diagnosis. Analyzed
<42 mo after diagnosis.

Recruited from Boston and
New Hampshire.

Age <51y at diagnosis. Analyzed
<26 wk after surgery. F/U
at 6-8 wk and 6-8 mo later.
Burwell examined only
sexually active participants.

Recruited from the YSC
through email.

Age <41 y at diagnosis. Majority
analyzed <2 y after diagnosis.
Leining required participant to
be >1y after diagnosis.

Recruited from USC Cancer
Surveillance Program.

Age <41 y at diagnosis. Analyzed
>10 y after diagnosis. Cases
matched on date of birth,
race, parity, and
neighborhood of residence.

Menopause and fertility
concerns: menopause,
physical symptoms

Psychosocial: depression,
anxiety, QOL

Menopause and fertility
concerns: menopause,
physical symptoms

Behavioral: weight, PA

Menopause and fertility
concerns: menopause,
fertility concerns

Psychosocial: QOL

Menopause and fertility
concerns: menopause,
physical symptoms

Psychosocial: QOL,
depression

Behavioral: weight, PA

Menopause and fertility
concerns: menopause,
physical symptoms,
fertility concerns

Psychosocial: QOL

Behavioral: weight

Menopause and fertility
concerns: menopause,
physical symptoms

Psychosocial: QOL

Menopause and fertility
concerns: menopause,
physical symptoms,
fertility concerns

Psychosocial: anxiety

Psychosocial: QOL
Behavioral: weight, PA

* All outcomes were included in the systematic review. BCS = breast cancer survivors; BCYW = Breast Cancer in Young Women; CAMS = Cancer and Menopause
Study; CT = chemotherapy; F/U = follow-up; PA = physical activity; QOL = quality of life; RCA = rapid case ascertainment ; RCT = randomized controlled trial;
SEER = Surveillance, Epidemiology, and End Results; YSC = Young Survival Coalition.

1t Study name is provided only if applicable.

¥ The number of evaluable subjects is shown.

& Studies included in the systematic review.
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section was tailored to contain only pertinent outcomes and
relevant measures. Data extraction and tables were reviewed by
P. A. Ganz and discussed with J. Howard-Anderson. J. Howard-
Anderson reviewed the tables one more time to ensure accuracy of
values presented in the tables.

Results

Summary of Reviewed Articles

A total of 28 articles specifically described the relevant outcomes
identified for this review. Cross-sectional studies were the most
common (15 studies), followed in frequency by longitudinal or
follow-up studies (eight studies), and interventional studies (five
studies). Data review by two investigators identified no discor-
dance, and we present the results in three broad non-mutually
exclusive tables describing QOL (Table 2), concerns regarding
menopausal symptoms and fertility (Table 3), and behavioral out-
comes as defined earlier (Table 4).

Large Cohort Studies

To promote understanding of the detailed results, we first describe
the purpose and design of eight large cohort studies that focused
on younger women with breast cancer from which many of the 28
published articles selected for this review emanated (Table 1).
Additionally, many of these studies led to other published articles
that were not included in this review because they did not meet the
inclusion criteria. As described in Table 1, The Breast Cancer in
Young Women (BCYW) Study is one of the earliest cohort studies
to investigate breast cancer survivors younger than age 51 years at
the time of diagnosis (13,20-23,37,48). The first phase of the study
aimed to identify psychosocial problems and symptomatic com-
plaints affecting physical functioning in younger breast cancer
survivors, so that effective psychoeducational support group inter-
ventions could be designed and tested in a subsequent second
phase of the study (48). Five-year follow-up studies were performed
on cohorts from both phases to analyze change in QOL and rates
of physical activity (21,37). Fobair et al. (23) combined data from
both phases of the BCYW Study to examine sexual functioning
and body image.

Allen et al. (39) recruited breast cancer survivors younger than
age 51 years in a randomized controlled trial for testing a problem-
solving psychosocial intervention aimed at improving QOL. Duffy
et al. (25) used the baseline data from this randomized trial (39) to
examine the rates of reproductive health counseling performed by
physicians.

The Cancer and Menopause Study (CAMS) examined a cross-
sectional sample of breast cancer survivors younger than 51 years
at diagnosis who were surveyed 2-10 years after their diagnosis
(4,15,36,57-59). The first phase of this study consisted of a mailed
questionnaire (4,15). In the second phase, a subgroup of the
women surveyed in the first phase was invited for in-person assess-
ments of anthropometric indices, cholesterol, bone mineral den-
sity, and blood pressure (36,57). Additional studies with a subsample
of the participants in the second phase focused on cognitive func-
tioning and its relationship to adjuvant therapy exposures (58,59).

In 2004 and 2005, Avis et al. (18,19) aimed to describe and
analyze a wide range of concerns regarding menopausal symptoms
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and QOL in a cross-sectional sample of breast cancer patients
younger than 51 years at diagnosis, surveyed within 3.5 years of
diagnosis. Later in 2007, Manuel et al. (60) used this same database
and examined the relationship between QOL and coping.

In collaboration with Nancy E. Avis, Danhauer et al. (28) and
Burwell et al. (27) performed longitudinal studies with women
younger than age 51 years, starting within 6 months of their initial
breast cancer surgery. Danhauer et al. (28) examined the relation-
ships between QOL, coping strategies, and social support, whereas
Burwell et al. 27) only included sexually active participants and
examined sexual difficulties. The participants in both of these
studies also took part in a randomized trial in which women
received either a booklet or a videotape depicting common
reactions to a breast cancer diagnosis; however, we learned that the
results of this trial will not be published (S. R. Burwell, personal
communication).

Partridge et al. (16) and Leining et al. (17) collaborated with the
Young Survival Coalition (YSC), an online international support
network for young women with breast cancer, and recruited very
young breast cancer survivors (aged <41 years) for a survey study.
Partridge et al. (16) investigated attitudes and concerns about
fertility, whereas Leining et al. (17) studied the prevalence of
menopausal symptoms by including only a subset of participants
who had been diagnosed with breast cancer more than a year earlier.

Bernstein et al. have conducted extensive research investigating
the different risk factors for breast cancer in a cohort of younger
women who were recruited shortly after diagnosis (56,61-67). In
collaboration with Leslie Bernstein, Kendall et al. (24) performed
a follow-up study on selected younger women who had been diag-
nosed with breast cancer at least 10 years earlier [participants were
first described in the article by Bernstein et al. (56)]. This study
(24) assessed changes in physical activity from before to after diag-
nosis and whether this affected QOL.

QOL and Psychosocial Outcomes

QOL, depression, anxiety, and stress perceptions have been exam-
ined in many studies of breast cancer survivors. In studies of
women of all ages with breast cancer, younger women typically
report responses indicating greater likelihood of clinical depres-
sion or greater severity of depressive symptoms (on standardized
psychological self-report instruments), a heightened level of stress,
and/or worse QOL when compared with older women with breast
cancer (68-79). This effect of age was seen when age was used
as a continuous variable or as a categorical variable. The definition
of “younger women” ranged from younger than 40 years to
younger than 55 years old. We identified 14 articles that examined
these concerns in samples of younger women with breast cancer

(Table 2).

Quality of Life. QOL was the most frequent outcome examined
and described in 10 of the 14 identified articles (4,14,19-21,
24,28,29,38,39). Many studies used the 36-Item Short Form
(SF-36) developed by the RAND Corporation (Santa Monica, CA)
to assess the physical and emotional domains of health-related
QOL. The Physical Component Summary (PCS) scores ranged
from 46 to 51 and the Mental Component Summary (MCS) scores
ranged from 45 to 50 in four articles that reported this measure
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Outcomes (weight, PA/energy balance)

Relevant measures

Participant
characteristicst

Study design

Population and eligibility

Table 4 (Continued).
First author, year

(reference)
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PA/energy balance: Controls: 77% exercised >2 d/wk

13% of subjects were Breast cancer survey,

RCT (socioeducational

Cancer registry.

Bloom, 2008 (37)

pre-intervention, 79% after intervention. Intervention

PA, breast cancer

aged <40 y at diagnosis.

55% had CT.

intervention). Baseline:

Age <51 vy at diagnosis,

group: 71% exercised >2 d/wk pre-intervention, 77% after
intervention. Intervention group increased PA more than

problems scale, SNI,
weight, height.

5y after diagnosis. F/U:

after intervention,

56 mo.

5 y after diagnosis.

n = 404 subjects.

0.036).

Increase in PA associated with being in intervention group,
large social network, no mastectomy, and exercising >4

times/wk at baseline.

control group (57% vs. 47%, P

Cancer Rehabilitation Evaluation

Cancer and Menopause Study; CMF = cyclophosphamide, methotrexate, fluorouracil; CEF = cyclophosphamide, epirubicin, fluorouracil; CT = chemotherapy; FFQ = Food-Frequency Questionnaire;

= blood pressure; CARES

body mass index; BP

doxorubicin, cyclophosphamide; BCPT = Breast Cancer Prevention Trial; BCYW = Breast Cancer in Young Women; BMI =

* AC

System; CAMS

postmenopausal Estrogens and proges-

Berkman-Syme Social Networks Index;

physical activity; PEPI-Q =

Minnesota Multiphasic Personality Inventory; OR = odds ratio; PA =

metabolic equivalent of energy expenditure; MMPI

F/U = follow-up; MET
tins intervention physical activity assessment questionnaire; RCT

YSC
1t The number of evaluable subjects is shown. “At survey” refers to the time when participants’ data was first obtained (via in-person interview, phone interview, mail-in or computer questionnaire). This is opposed

RAND short form (also known as Medical Outcomes Study); SNI =

randomized controlled trial; SF-36 =

Young Survival Coalition.

to “at diagnosis,” which refers to data from the participant when she was first diagnosed.

(4,14,20,24). The MCS mean score of women with breast cancer
in all of these four articles was below the national reference MCS
mean score of women without cancer [standardized to a score of 50
for all ages and 50.07 for a population-based norm-referenced
group aged 45-54 years (80)]. The PCS mean score of women with
breast cancer was also below the national reference PCS mean
score of women without cancer [standardized to a score of 50 for
all ages and 48.95 in women aged 45-54 years (80)] in two of the
four articles (14,20) reporting this value. Avis et al. (19) used the
Ladder of Life (LOL) scale to assess QOL and found that global
QOL scores were statistically significantly (P < .001) worse in
recently diagnosed young breast cancer survivors than in a control
sample of young women without cancer (19).

In several cross-sectional studies (4,14,19,20,38), multivariable
regression models were used to examine which participant charac-
teristics (independent variable) were associated with a lower or
higher QOL (dependent variable) score. Having medical problems
or more physical symptom complaints, such as breast pain, comor-
bid conditions, sexual dysfunction, or active cancer treatment,
was associated with poorer QOL (4,14,19,20). Greater social or
emotional support (20,38) was associated with better QOL. Being
employed, missing fewer days of work after diagnosis and coping
with breast cancer through positive cognitive restructuring was
associated with better physical or mental QOL (19). In the few
studies that analyzed changes in QOL over time, different aspects of
physical and mental QOL improved in young breast cancer survivors
(21,28,39). The duration and timing of follow-up assessments in these
studies varied, limiting direct comparisons.

Depressive Symptoms. Depressive symptoms (such as depressed
mood, guilt, worthlessness, hopelessness, loss of sleep, psycho-
motor retardation, and appetite disturbance, which are evaluated
by standardized clinical assessments of depression) were com-
monly reported by younger breast cancer survivors (4,13,14,23,30).
Four studies reported mean scores using different standardized
measures (4,14,22,30). The Center for Epidemiologic Studies
Depression Scale (CES-D) score reported by Wong-Kim and
Bloom (22) (mean score = 16.8, SD = 4.02) exceeded the cut-point
score defining clinically significant depressive symptoms (CES-D
score >16). Mean CES-D scores were lower in samples assessed by
Ganz et al. (4) (mean [SD] score = 11.2 [10.1]) and Casso et al. (14)
(mean [SD] score = 11.8 [10.6]). However, it should be noted that
the youngest age group in both these studies [25-34 years at diag-
nosis in Ganz et al. (4) and 45-49 years at survey in Casso et al.
(14)] reported the highest level of depressive symptoms. Ganz
et al. (4) and Gorman et al. (30) reported that 26% and 18% of
their participants, respectively, met or exceeded the cut point for
clinically significant depressive symptoms [ie, CES-D score > 16,
or CES-D short form (sf) score > 0.06 (4,73)]. Depressive symp-
toms were less pronounced in a general community sample of
white women aged 28-40 years (mean [SD] CES-D score = 9.6
[7.5]), and 17.7 % of women exceeded the cut-point score for clin-
ically significant depressive symptoms (CES-D score >16) (81).
Depressive symptoms were also less pronounced in a community
sample of women aged 50-96 years (mean [SD] CES-D score = 8.7
[7.2]), with 15% of women at or above the CES-D cut-point score
for clinically significant depressive symptoms (81,82).
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Several researchers created models to examine independent
factors associated with depressive symptoms after diagnosis.
Bloom et al. (13) and Wong-Kim and Bloom (22) found that
self-esteem and emotional support were both negatively associated
with depressive symptoms. The model described by Bloom et al.
(13) also included poor physical functioning, and the model
described by Wong-Kim et al. (22) identified younger age as an
independent variable, which was associated with more depressive
symptoms. Of these two studies, one (13) found that illness intru-
siveness (defined as disruptions in daily life and activities caused by
the illness) and worries about the future were related to greater
depressive symptoms. Furthermore, higher levels of illness intru-
siveness mediated the relationship between disease severity, body
image, symptom distress, and pain on greater symptoms of de-
pression. The other study (22) found that bodily pain was linked to
greater depressive symptoms. In another model (30), reproductive
concerns were positively associated with more depressive symp-
toms, whereas better physical health and greater social support
were protective.

Anxiety. Symptoms of anxiety and/or stress were examined in two
studies. Bloom et al. (21) reported that even 5 years after diagnosis,
52% of women reported that they were generally “overly stressed,
tense, or anxious” and 68% had anxiety about the future. Despite
these long-term complaints, the patient ratings of cancer intrusive-
ness and worry about the future showed a statistically significant
improvement over 5 years (21). Partridge et al. (16) reported
similar findings, in which 56% of the sample reported fear of
recurrence.

Symptoms and Concerns Regarding Menopausal Status
and Fertility Changes

Adjuvant chemotherapy can induce transient or permanent
amenorrhea in premenopausal women (40-45,83), with resul-
tant vasomotor symptoms and distress related to the potential
for infertility. Some studies suggest that compared with older
women, younger women suffer greater chemotherapy toxicity,
with greater difficulty managing the side effects of therapy and
maintaining daily routines (7). We identified 12 articles that
addressed chemotherapy-induced menopause, physical symptoms
related to amenorrhea, and reproductive concerns in younger
breast cancer survivors (Table 3). When available in the article, we
also reported the percentage of women who became amenorrheic
with treatment.

Menopausal Concerns. Several articles documented the per-
centage (range = 33 %-73%) of women who became peri- or post-
menopausal after treatment (4,15,17,21,30). Some of these reports
were prospective and others retrospective. Additional studies
reported on the percentage of women who were peri- or postmen-
opausal at follow-up (range = 36%—-84%) but did not delineate
who had transitioned from pre- to postmenopause during the
course of breast cancer treatment (14,23,27). The reporting of
key variables such as age at diagnosis, type of adjuvant treatment,
time since diagnosis, and when menopausal status was assessed
were not uniformly described. Leining et al. (17) examined the
youngest sample of premenopausal women (mean age of 33
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years) and reported the lowest rate (33%) of women developing
treatment-associated amenorrhea.

Poorer outcomes were reported in younger women who expe-
rienced a menopausal transition than in those who did not become
menopausal. Burwell et al. (27) noted that women who entered
menopause during, or as a result of, chemotherapy had more
sexual problems. Similarly, Crandall et al. (15) found that women
with treatment-induced menopause experienced a higher preva-
lence and severity of hot flashes than women who were peri- or
postmenopausal and had not become amenorrheic as a result of
cancer treatment.

Younger women are also concerned about entering menopause.
In one study, 61% of women who were 40 years or younger at
diagnosis reported being concerned about menopause, and 30%
said that this concern influenced their treatment decisions (16).
According to Duffy et al. (25) and Thewes et al. (26), 68% and
86% of women, respectively, recalled discussing menopause with
their doctor, and 25% reported seeing a specialist in menopause
management. Women were more likely to rate receiving meno-
pausal information as important if they planned to have children,
were treated with endocrine therapy, or had poorer QOL (26).

Symptoms. Vasomotor symptoms associated with the onset of
amenorrhea were frequently reported (4,14,15,17-19,21,23,27).
High rates of symptoms (>50% in some subgroups of women)
were reported for hot flashes (4,15,18,21), sweats (21), breast pain
or sensitivity (4,15,17), vaginal dryness (4,15,17), vaginal discharge
(17), and lack of sexual desire (21). Many symptoms were specifi-
cally related to treatment-associated transitions in menopausal
status, rather than age group. Weight gain was also commonly
reported, which will be discussed in detail later in the review.

Fertility Concerns. Several studies examined concerns related
to fertility and reproductive options (16,18,25,26,30). Overall,
receiving information pertaining to fertility and reproductive health
was important to younger women, and often younger women did
not receive all the information they needed or wanted on these
topics. Partridge et al. (16) found that 73% of younger breast can-
cer survivors had at least minor concerns and 39% had major
concerns about treatment-induced infertility. Furthermore, 29%
reported that these concerns influenced their treatment decisions.
Partridge et al. (16), Duffy et al. (25), and Thewes et al. (26)
reported the percentage of women who recalled having a conver-
sation about fertility with their physician, which ranged from 34%
to 72%. Partridge et al. (16) found that approximately half the
women felt that their fertility concerns were sufficiently addressed.

Being more concerned about fertility was associated with a
desire to have more children (16,26), fewer previous pregnancies
and a history of problems conceiving (16), having no children at
diagnosis (26), and preferring more information (26).

Behavioral Outcomes

This section focuses on weight gain and physical inactivity after
breast cancer treatments. We were interested in these two out-
comes as they are potentially amenable to behavioral intervention
and may prove to be important targets for reducing the risk of
breast cancer recurrence, cause-specific mortality, and other
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comorbid conditions (84-86). Weight gain is of particular con-
cern in younger women with breast cancer because they tend
to gain more weight after diagnosis than older women (87-91),
especially in relationship to chemotherapy-induced menopausal
transition (92).

The findings from the 13 articles that addressed weight gain,
physical activity, or energy balance in younger breast cancer survi-
vors are summarized in Table 4. When available in these articles,
along with weight gain, we reported the prevalence of women who
were overweight or obese after diagnosis. We also focused on out-
comes associated with potentially modifiable behaviors that could
minimize weight gain, specifically rates of physical activity, caloric
intake, and energy expenditure.

Weight Gain. Obesity or weight gain was frequently described
(15,17-19,23,24,31-36). Depending on the study, the percentage
of women who either reported gaining weight or being bothered
by gaining weight after diagnosis, ranged from 23% to 83%
(15,17-19,23,24,35). This wide range in percentage of participants
who gained weight, at least in part, results from the marked varia-
tion in medical treatments and length of follow-up. For example,
both studies by Demark-Wahnefried et al. (32) and Kutynec et al.
(33) performed small short-term studies that did not observe
weight gain initially but found substantial weight gain when longer
follow-up after 1 year of treatment was performed through chart
review. This effect could reflect either the length of follow-up or
differences in reporting techniques (self-report vs chart review).
Additionally, the results from these two studies, as well as from
studies by Loprinzi et al. (31) and Ingram et al. (35), cannot be
applied broadly to younger women, as they only included partici-
pants who had received adjuvant chemotherapy, an independent
predictor of weight gain (92). However, a cross-sectional study of
long-term young breast cancer survivors did not find an associa-
tion between ever having chemotherapy and body mass index
(BMI) at 2-10 years after diagnosis. Baseline BMI was not measured,
precluding evaluation of change (36).

Regarding the amount of weight gained, women reported gain-
ing from 1 to 5 kg on average, depending on the study design,
treatment regimens, and definition of weight gain (31-35). Two
studies also reported that at least 43% of the participants were
overweight (BMI > 25 kg/m?) after diagnosis (35,36). Furthermore,
two prospective studies showed that women receiving chemo-
therapy had a statistically significant increase in their body fat
percentage, but not in lean body mass, from diagnosis to 3-12
months after diagnosis (33,34). This pattern of weight gain is
known as sarcopenic obesity. Independent variables associated
with a greater BMI or a greater change in BMI, weight, or body fat
percentage over time were higher baseline weight (31,36), greater
time since diagnosis (36), and treatment differences (eg, receiving
chemotherapy or other hormonal treatments) (17,34).

Because of the changes in chemotherapy regimens during the
last 20 years, especially the decreased use of oral cyclophospha-
mide administered for 14 days with modification to a single intra-
venous dose in the commonly used cyclophosphamide, methorexate,
fluorouracil (CMF) regimens, we expected that more recent
studies analyzing weight gain would report a lower percentage of
women gaining weight or a decrease in the amount of weight
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gained. The influence of chemotherapy regimen on weight gain
was difficult to tease apart because many studies did not report the
type of chemotherapy given and most did not analyze outcomes by
differing chemotherapy regimens. One study that did report
weight gain by type of chemotherapy found that approximately
equal numbers of women gained weight (defined as >5 kg) whether
they received doxorubicin (trade name Adriamycin) and cyclo-
phosphamide (AC) therapy for 4 cycles; cyclophosphamide, epiru-
bicin, and fluoruracil (CEF) therapy for 6 cycles; or CMF therapy
for 6 cycles (35). Although it appeared that participants who
received 6 cycles of chemotherapy gained more weight than those
who received 4 cycles of chemotherapy (AC regimen, mean [SD]
weight gain = 3.5 [0.8] kg; CEF regimen, mean [SD] weight gain =
6 [3.0] kg; CMF regimen, mean [SD] weight gain = 6.3 [3.1] kg),
the number of participants in each group was small, and statistical
significance could not be assessed. Whether weight gain is related
to particular drugs, length of treatment, or antiemetic premedica-
tions used is uncertain. It is notable that women described in the
report from Kendall et al. (24), which included participants diag-
nosed between July 1, 1983, and December 31, 1988, reported the
greatest percentage (83%) of women gaining weight. This sample
is one of the earliest included this review, and they were more
likely to have received CMF adjuvant chemotherapy at that time.
In addition, this study had a long follow-up (up to 9 years after
diagnosis), which could account for the large percentage of women
reporting weight gain; however, there were no controls for com-
parison to determine whether this weight gain was greater than
expected for women of this age group. In the more recently
recruited YSC cohort published in 2004 (16), 62% of the cohort
reported that they were “moderate to severely bothered” by weight
gain, indicating that even with more recent chemotherapy regimens,
weight gain is still an important concern for younger women (17).

Physical Activity. Physical activity or factors related to energy
expenditure (expressed as kilocalories or kilojoules per day) were
examined in six articles (24,32-34,36,37). Physical activity was
measured in various ways. The most common technique analyzed
metabolic equivalents (METS), which are defined for different
types of exercise as a way to standardize the amount of energy
expended per person (1 MET = 1 kcal/kg/h), but other techniques
such as recording the number of days per week exercised or the
“kind” (inactive, light, moderate, heavy) of exercise performed
were also used. During treatment, participants had difficulty main-
taining their prediagnosis level of physical activity. Throughout
treatment, Demark-Wahnefried et al. (32) reported a decline in
physical activity, and Kutynec et al. (33) reported no change.
A later study by Demark-Wahnefried et al. (34) showed an initial
steep drop in physical activity after 1 month of treatment, but this
was followed by steadily increasing rates of physical activity up to
1 year after diagnosis. Longer follow-up studies of activity levels in
women at least 2 years after diagnosis found moderate rates of
physical activity (24,36,37). Herman et al. (36) reported that
greater than 50% of women performed “moderate to heavy”
leisure time physical activity (as defined by the participant in
response to survey), and Bloom et al. (37) reported that greater
than 70% of women exercised at least 2 days per week. Kendall
etal. (24) reported that greater than half of the participants in their
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study were either exercising consistently or increased the level of
physical activity level from before to after (mean of 2 and 9 years)
diagnosis (24).

Increasing physical activity could be especially helpful in pre-
venting weight gain because overeating does not seem to be the
cause of the weight gain observed in younger women. Demark-
Wahnefried et al. (34) found that younger women having chemo-
therapy gained more weight than the control group, but they did
not report a greater daily energy intake (kcal/d). Demark-
Wahnefried et al. (32) and Kutynec et al. (33) also observed a
constant or decreased energy intake in women undergoing chemo-
therapy treatment. In addition to helping prevent weight gain, two
studies revealed that a greater amount of physical activity, or
increasing the amount of physical activity, was associated with a
better QOL (24,36).

Discussion

In this systematic review of research on younger women (<51
years) with breast cancer, we focused on three categories of out-
comes: QOL, psychosocial sequelae of menopause and fertility-
related symptoms and concerns, and behavioral outcomes related
to weight gain and physical activity. A total of 28 articles that met
the inclusion criteria and specifically focused on women who were
younger than age 51 years or premenopausal were included in this
review. Several tentative conclusions are warranted with regard to
young women’s standing on the outcomes of interest. The overall
QOL appeared somewhat compromised in younger women with
breast cancer (with mental as opposed to physical functioning
domains of QOL most severely impacted), and anxiety over the
future and fear of cancer recurrence are prominent. With regard
to psychosocial outcomes, depressive symptoms appeared more
common in younger women, and particularly in the youngest age
group (eg, < 35 years), compared with the general population of
women without cancer in the respective age groups. We noted that
33%-73% of younger women reported undergoing a menopausal
transition with treatment, which was associated with bothersome
consequences (eg, vasomotor symptoms and sexual problems).
Fertility concerns were prominent for women who desired chil-
dren. With regard to the behavioral outcomes, weight gain was a
concern for younger women with breast cancer, and some evidence
indicated that weight gain might be a particular problem for young
women, although methodological features across studies render
definitive conclusions about weight gain difficult. Physical activity,
which carries benefits both with regard to weight maintenance and
QOL, appeared to diminish during treatment and increase after
treatment completion with a majority of survivors engaging in
some form of exercise many years after their diagnosis.

Although we examined each outcome of interest separately in
this review, our conceptual framework and interpretation of the
findings suggest that it may be important to consider the interre-
lationships among these three domains. Specifically, depression
and anxiety may influence physical activity and eating behaviors,
leading to weight gain. However, weight gain and physical changes
that are biomedically driven by a change in menopausal status may
influence a woman’s self-image, contributing to psychological
distress. These considerations suggest the need to take a more
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comprehensive and integrative perspective when considering the
impact of breast cancer and its treatments on younger women.

We hoped to identify studies that would examine how personal
predisposing factors (demographics, medical, psychosocial) might
interact with breast cancer treatment factors (tumor characteris-
tics, treatment received) to predict these outcomes. Unfortunately,
most of the available literature in young breast cancer survivors is
cross-sectional, providing largely associations that may or may not
be causal, although a handful of longitudinal studies do provide
some information about predictors of these major outcomes. Many
studies cited in this review also are retrospective and are thus influ-
enced by recall (eg, studies related to fertility concerns). With
regard to psychosocial outcomes, findings from one cohort (13,22)
revealed that women who report lower emotional support, lower
self-esteem, more treatment-related problems (eg, pain, symptom
distress), and more cancer-related intrusive thoughts and feelings,
also report more depressive symptoms. Treatment-related symp-
toms, social support, and particular coping strategies also appear
associated with more general QOL.

With regard to menopausal symptoms and behavioral out-
comes, symptoms associated with reproductive changes are worse
among those who have chemotherapy-induced amenorrhea.
Management of psychological and menopausal symptoms is crucial
for improving a women’s general QOL, but in addition, it is
important to address these symptoms as ongoing psychological
and hormonal problems may lead to poor adherence to adjuvant
endocrine therapies in younger women (15,93-96). Failure to
adhere to adjuvant endocrine therapy may have important conse-
quences for survival (97). Intervention studies that focus on adher-
ence to therapy should include symptom management strategies,
and in parallel, studies that focus on improved symptom manage-
ment should capture data on medication adherence behavior.

Considering the unique needs of younger women with regard
to fertility preservation and decision making in regard to this con-
cern, we found a limited number of studies. All were cross-
sectional and retrospective, limiting an accurate picture of what
happens in clinical decision making. Although there has been an
American Society of Clinical Oncology (ASCO) guideline related
to fertility since 2006 (92), the technological advances in fertility
preservation may be available only at a limited number of medical
centers, and the ability to offer these fertility services to patients in
a timely manner remains a challenge (42). Since the end date of our
literature search (July 2010), it is heartening to note that several
additional studies regarding fertility in younger breast cancer sur-
vivors are currently ongoing or have been published (12,98,99).

Menopausal status changes and weight gain seem to be strongly
associated with age and chemotherapy exposures. Future research
is needed to identify contributors to healthy weight maintenance
and physical activity in young women as well as to test interven-
tions that may mitigate these negative health outcomes.

In the treatment of breast cancer, we have begun to match our
therapy to the molecular subtypes of breast cancer (eg, luminal A,
luminal B, basal). Similarly, it may be appropriate to examine
demographic subgroups of breast cancer patients, to refine our
psychosocial and cancer control interventions. Certainly, the very
old (aged >75 years) and very young (aged <35 years) in our society
have differing life expectancies that are relevant when determining
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the best course of cancer treatment. Therefore, the context in
which breast cancer is diagnosed may influence the pattern of
psychosocial consequences, physical symptoms, and behavioral
outcomes. Younger women as a demographic constitute approxi-
mately 25% of incident breast cancer cases in the United States
each year (ie, about 50000 women aged <50 years). Cumulatively,
these young women, who have a long life expectancy, survive
breast cancer with many physical and emotional sequelae, as
well as adverse reproductive and behavioral health outcomes. By
tailoring adjuvant therapy regimens and giving cytotoxic therapy
only to those who may benefit, we can mitigate some of these side
effects, but the long life expectancy for these younger women also
provides a window of opportunity for cancer prevention and health
promotion activities.

This review has a few limitations. Specifically, we selected par-
ticular areas to examine, and there are likely other important issues
relevant to younger breast cancer survivors that are not addressed
in this review. Furthermore, by only selecting studies that solely
included women less than age 51 years or premenopausal, we were
not able to provide a systematic comparison between younger and
older breast cancer survivors. Finally, we did not assess individual
articles for risk of bias.

Opverall, our findings raise more questions than answers and
suggest the need for more dedicated research on this vulnerable
population, including longitudinal research examining pretreat-
ment personal characteristics, cancer treatment exposures, and
physical and psychological effects during and after treatment, and
extending into survivorship. Women younger than age 50 years
are heterogeneous with regard to reproductive and fertility needs,
as well as developmental life stage. This review and the literature
may not provide adequate information for the very young women
with breast cancer who are younger than 40 years or even younger
than 35 years, or for ethnically diverse women whose numbers will
be increasing in coming decades (97). The life disruptions in these
very young women may be even more serious, yet their small
numbers make it difficult to study them in detail.

It has been nearly 20 years since the NCI convened its confer-
ence on younger women with breast cancer. Advances in breast
cancer treatment since that time have increased survival time for
younger women with breast cancer but at the cost of extended
duration and complexity of initial treatments, as well as persistent
long-term and late effects beyond those documented in this review
(eg, cognitive changes, cardiac toxicity, neuropathy, persistent
fatigue, and sleep disturbance). With an increased number of
younger women who are long-term survivors, it may be appro-
priate for another such conference to examine what is known and
what needs further investigation to improve the outcomes for this
population. Given the long life expectancy of this group of breast
cancer survivors, serious consideration should be given to the
development and evaluation of interventions that target energy
balance, fertility preservation, menopausal symptoms, and manage-
ment of depression and anxiety. A consensus on the ideal measures
for symptoms, QOL, and other health outcomes would be valuable
to facilitate future reviews of the literature and potential for meta-
analysis. Studies that evaluate interventions to prevent second
cancers, as well as implementation and dissemination of interven-
tions that are known to improve QOL and psychological distress

18 Review | JNCI

after breast cancer, should be part of the delivery of high-quality
survivorship care. In addition, we need more longitudinal research,
as well as information on the late effects of commonly used treat-
ments, for example, cardiac late effects. It is anticipated that
research that is currently underway will provide additional insights
into the concerns of younger women with breast cancer, as well as
new strategies to improve their long-term health outcomes.
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