
Quality of Life at the End of Primary Treatment of
Breast Cancer: First Results From the Moving Beyond
Cancer Randomized Trial

Patricia A. Ganz, Lorna Kwan, Annette L. Stanton, Janice L. Krupnick,
Julia H. Rowland, Beth E. Meyerowitz, Julienne E. Bower, Thomas R. Belin

Background: During the last decade, survival rates for breast
cancer have increased as a result of earlier detection and
increased use of adjuvant therapy. Limited data exist on the
psychosocial aspects of the transitional period between the
end of primary treatment and survivorship. We investigated
the baseline psychosocial status of women enrolled in a
randomized trial testing two psychosocial interventions for
women at the end of primary treatment. Methods: Partici-
pants, identified within 1 month after surgery (registration),
provided demographic information and limited measures of
quality of life. They were followed until they finished pri-
mary treatment (enrollment), at which time they completed
a mailed baseline survey that included standardized mea-
sures of quality of life (including standardized scales of
physical and emotional functioning), mood, symptoms, and
sexual functioning. A total of 558 patients (mean age � 56.9
years) were enrolled in the study between July 1, 1999, and
June 30, 2002. Health outcomes were examined according to
treatment received: mastectomy with and without chemo-
therapy, and lumpectomy with and without chemotherapy.
All statistical tests were two-sided. Results: Among all treat-
ment groups, patients who had a mastectomy had the poor-
est physical functioning at registration (P<.001) and at en-
rollment (P � .05). At enrollment, mood and emotional
functioning were similar among all patients, with no differ-
ences by type of treatment received. At enrollment, symp-
toms, including muscle stiffness, breast sensitivity, aches and
pains, tendency to take naps, and difficulty concentrating,
were common among patients in all groups and were statis-
tically significantly associated with poor physical functioning
and emotional well-being. Sexual functioning was worse for
women who received chemotherapy than for those who did
not, regardless of type of surgery (P<.001). Conclusions: At
the end of primary treatment for breast cancer, women in all
treatment groups report good emotional functioning but
report decreased physical functioning, particularly among
women who have a mastectomy or receive chemotherapy.
Clinical interventions to address common symptoms associ-
ated with treatment should be considered to improve phys-
ical and emotional functioning at the end of primary treat-
ment for breast cancer. [J Natl Cancer Inst 2004;96:376–87]

More than 215 000 women will be diagnosed with breast
cancer in the United States in 2003 (1). Over the last two
decades, psychosocial research has explored the experience of
women newly diagnosed with breast cancer (2–8) and, more
recently, the experience of survivors (i.e., women who are well
beyond the acute phase of treatment) (9–15). However, limited
data exist on the experiences of women during the critical
transitional period between the end of primary treatment and

survivorship—the time when women must move beyond cancer
to reestablish their normal life patterns. Having a better under-
standing of how patients navigate this transitional period is
increasingly important, given the widespread use of adjuvant
chemotherapy and the extension in time and complexity of
primary treatments (16). For example, adjuvant chemotherapy
treatment, whether given before or after surgery, often lasts more
than 6 months. Primary radiation therapy, which is usually
deferred until completion of adjuvant chemotherapy, further
extends treatment time. Although physicians and patients accept
that adjuvant chemotherapy adds short-term toxicity in exchange
for the long-term benefit of improved disease-free and overall
survival (17), contemporary adjuvant therapy regimens are more
toxic and protracted than those used a decade ago (18,19).
Consequently, the impact of contemporary primary treatment
regimens on short-term quality of life (QOL) is largely unknown.

The end of treatment can be exceedingly stressful for women
with breast cancer, especially for those who have received
adjuvant chemotherapy and/or radiation treatments (20–24). In
one study of 160 lymph node-negative breast cancer survivors
(25), women were asked, between 4 and 12 months after the end
of treatment, to rate stressful aspects of their cancer experience.
Ending radiation therapy and ending chemotherapy were rated
as moderately to extremely stressful for 27% and 48% of the
women, respectively. A number of variables appear to contribute
to the stress of this transition period. First, women often report
that their fear of recurrence increases after active treatment is
withdrawn. As women move from very frequent to infrequent
visits to the oncologist, they miss the ready access to the health
care system and the reassurance that this contact can provide,
resulting in a sense of greater vulnerability (22). After active
medical treatment ends, patients may feel as though a safety net
has been lost (20). Second, many survivors report being unpre-
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pared for the lingering side effects of therapy (e.g., fatigue,
alopecia, and menopausal symptoms). In one study (23), 16 of
18 patients were surprised to experience chemotherapy-related
problems 6 months after ending treatment. Uncertainty about
what to expect after treatment, what kind of follow-up is typical,
and which symptoms are important to monitor leaves many
women feeling out of control.

These problems associated with the end of treatment may be
compounded by a withdrawal of and changes in social support.
At least one report (26) has suggested that patients are in greatest
need of interpersonal support after completing treatment but
often find it unavailable. Furthermore, family members may
expect that, after treatment is over, the woman will be able to
resume all of her usual activities and responsibilities at her
pre-cancer level of functioning. Some women are surprised by
symptoms of anxiety and depression after treatment, particularly
if they feel that they coped well during treatment. This experi-
ence can cause a paradoxical response for survivors, who may
feel both relief at having completed treatment and heightened
anxiety about the future (26).

To address this period of transition, we conducted the “Mov-
ing Beyond Cancer (MBC) Study,” a multisite, randomized,
controlled, behavioral intervention trial. The MBC Study com-
pared two separate psycho-educational strategies aimed at pre-
paring women for recovery after primary breast cancer treatment
with a control strategy. We report on the health status and QOL
of women with breast cancer who had completed primary treat-
ment and enrolled in the MBC Study, focusing on the four most
frequent groups of patients seen in clinical practice—groups
determined on the basis of type of surgery and whether adjuvant
chemotherapy was administered. The women had not yet been
randomly assigned to arms of the MBC Study or received the
intervention.

STUDY PARTICIPANTS AND METHODS

Geographic Sites and Recruitment Procedures

Patients were recruited from three separate geographic sites.
After the study received approval from the Institutional Review

Board at each participating university, patients were recruited in
Los Angeles (University of California, Los Angeles), Washing-
ton, DC (Georgetown University), and Kansas City/Lawrence,
Kansas (University of Kansas, Lawrence) from the practices of
collaborating surgical and medical oncologists in each commu-
nity who were willing to identify and refer newly diagnosed
breast cancer patients to the study. Potentially eligible patients
with stage I or II breast cancer were sent a letter of invitation and
a study brochure from their physician. The letter was followed
by a telephone call from the research staff who explained the
nature of the study. During this telephone call, women were
registered on study if they gave permission to be contacted
periodically to determine when their primary treatment (i.e.,
radiation therapy or chemotherapy) for breast cancer was com-
pleted, at which time the full study would be described and
written consent obtained. Limited demographic data (age, race/
ethnicity, marital status, and educational level) and responses to
standardized measures of physical and emotional functioning
(see below) were obtained during the registration telephone call.
The frequency of subsequent tracking calls was determined on
the basis of the woman’s projected treatment plan (e.g., radiation
therapy or chemotherapy). Fig. 1 presents an overview of the full
study in timeline format, indicating the projected time intervals
between study registration and end of treatment for each of the
four primary treatment patterns for early-stage breast cancer. A
baseline survey, independent of the information collected during
the registration telephone call, was performed for the random-
ized intervention trial that began after the end of treatment. Data
from the baseline survey are the principal source of information
for this article. The follow-up assessments in the intervention
trial occurred in the year after the baseline survey and are not
presented in this article.

Study Eligibility

Patients were eligible for registration on the study if they met
all of the following inclusion criteria: had had definitive primary
surgery within the past month and surgery was the initial ther-
apy, had invasive epithelial cancer determined by histology, had
a stage I or II cancer of any size and any lymph-node status, and

Fig. 1. Overview of “Moving Beyond Cancer” Study
Design. A registration telephone call took place between
2 and 5 weeks after definitive surgery. Patients were then
tracked until the end of therapy, when they were ap-
proached about entry into the randomized trial. Asterisk
indicates the anticipated end of treatment, at which time
the baseline survey was completed. End of treatment was
slightly longer for patients who had a lumpectomy due to
the inclusion of radiation therapy. The dashed line indi-
cates the follow-up period after entry into the randomized
trial.
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had or were scheduled to have reconstructive surgery that was
completed within a defined period of time (e.g., within 6 months
of primary surgery). Patients were excluded from the study if
they met any of the following criteria: had a prior history of
breast cancer; had metastatic disease at diagnosis; had noninva-
sive breast cancer; had inflammatory breast cancer; planned the
use of neoadjuvant chemotherapy; planned the use of high-dose
chemotherapy with bone marrow or stem cell rescue; had pro-
tracted reconstructive surgery or complications related to sur-
gery; had severe physical, cognitive, or psychiatric illness; were
unable to read and/or write in English; or were currently partic-
ipating in another clinical trial with a QOL intervention.

Enrollment and Randomization Procedures

Registered subjects were contacted by telephone 2–3 weeks
before the anticipated completion of primary treatment to con-
firm the expected end-of-treatment date, to verbally explain the
full study, and to confirm that they did not have any of the
exclusion criteria. Women who agreed to participate were asked
to provide written informed consent for the study and to com-
plete a baseline enrollment survey within 4 weeks after the end
of treatment. For this study, the end of treatment was defined as
1 month after mastectomy or lumpectomy for patients who did
not receive chemotherapy; 3 weeks after the last radiation treat-
ment, if radiation was the last component of therapy; and 3
weeks after the last chemotherapy injection, if chemotherapy
was the last component of therapy. Upon the timely return of the
consent and baseline survey questionnaire, each woman was
randomly assigned to one of three study conditions: standard
information only (National Cancer Institute booklet, “Facing
Forward,” National Institutes of Health Publication No. 99-
2424); standard information plus a videotape developed for the
MBC Study that modeled effective coping and realistic expec-
tations about the transition period; or standard information and
the MBC Study videotape, plus a brief counseling intervention
and educational workbook designed for the MBC Study. Each
woman received the assigned treatment immediately after ran-
dom assignment to the non-counseling arms and within 2 weeks
of random assignment to the counseling arm. All data reported
here (except for some demographic characteristics) were ob-
tained from the mailed survey completed at enrollment. Time
elapsed since surgery was calculated using the receipt date of the
survey. Enrollment in the study began July 1, 1999, and was
completed by June 30, 2002. The final follow-up of subjects in
the intervention trial occurred by August 15, 2003.

Instruments

The 39-page survey booklet included standardized question-
naires and instruments developed specifically for the MBC
Study. The following domains were included: demographic and
medical information, stressful life events, women’s health his-
tory (including treatments for breast cancer and menstrual
changes), psychosocial and health-related adjustment, and addi-
tional psychological variables. This article focuses on demo-
graphic, medical, and QOL data.

QOL was assessed with two generic instruments: health-
related QOL from the RAND SF-36 (also known as the Medical
Outcomes Study [MOS]-SF-36) (27–29) and global QOL as
measured by the Ladder of Life Scale (30). The SF-36 contains

eight individual scales that include physical functioning, role
function–physical, bodily pain, social functioning, mental
health, role function–emotional, vitality (i.e., energy and fa-
tigue), and general health perceptions (27–29). Each scale is
scored from 0 to 100, with 100 being the most favorable score.
General population reference scores are available for the SF-36
(28). The full SF-36 was administered as part of the mailed
survey; however, only the SF-36 physical and mental health
scales were administered during the registration telephone call
for the purpose of comparing full study participants with non-
participants [see (31)]. The SF-36 also has two summary
scales—the Physical Component Summary Scale (PCS) and the
Mental Component Summary Scale (MCS) (32). The summary
scales have been standardized to a reference normal healthy
population, in which the mean score is 50, and a score of 60 or
40 represents one standard deviation (SD) above or below the
mean, respectively.

The Ladder of Life scale (30) provides a global subjective
rating of QOL. Ratings are made on a 10-point scale, ranging
from 10 (best possible life) to 1 (worst possible life). This scale,
widely used in epidemiologic and population studies, provides a
global rating of life satisfaction (33). In prior studies of patients
with cancer, global rating scales of this type were statistically
significantly associated with both the physical and psychosocial
dimensions of QOL, making them good summary measures of
QOL (34).

Depressive symptoms and affect were measured with two
instruments. The Center for Epidemiologic Studies–Depression
(CES-D) scale, a 20-item self-report scale developed for the
general population to measure depressive symptoms over the
past week, has excellent reliability and validity (35). Reference
scores are available from community-based samples (36,37).
Responses to the CES-D are rated on a four-point scale, and the
total scores range from 0 to 60. Higher scores on the CES-D
indicate greater risk of depression, with scores of 16 or more
indicating the possibility of increased risk of clinical depression
(35). The CES-D has been used in studies of healthy women (38)
and of breast cancer patients and survivors (12,15). We also used
the Positive and Negative Affect Schedule (PANAS) (39), a
20-item adjective checklist that measures both the positive and
negative dimensions of mood and has excellent reliability and
validity. The PANAS uses a five-point Likert-type scale for
rating mood over the past 4 weeks.

The Revised Dyadic Adjustment Scale (RDAS) (40) was
used to measure the quality of the woman’s partnered relation-
ship. This 14-item scale is a shortened version of the Dyadic
Adjustment Scale (41). Scores range from 0 to 69, with a mean
value of 48.0 (SD � 9.0) among married couples in the general
population, with higher scores representing better adjustment.
Sexual functioning was measured by the MOS Sexual Problems
Scale (42). Scores range from 0 to 100, with higher scores
representing more sexual problems.

We obtained information on symptoms using the Breast Can-
cer Prevention Trial (BCPT) symptom checklist (43), to which
we added two items, one about arm swelling and one about
decreased range of motion in the arm on the side of surgery.
Respondents indicated “yes” or “no” about the presence of each
problem during the past 4 weeks, and if the problem was present,
then they rated bother from 0 (not at all) to 4 (extremely
bothered).
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Statistical Methods

In this article, we focus on comparisons among health-related
QOL outcomes, sexual functioning, and symptoms, considering
the three study sites and the four treatment groups (lumpectomy
with/without chemotherapy, and mastectomy with/without che-
motherapy). In additional analyses, we investigated sexual func-
tioning variables, including separate categorical measures of
sexual limitations and composite summary scores, and variables
reflecting potential treatment symptoms or menopausal symp-
toms that women reported. Categorical variables were compared
across groups using chi-square or Fisher’s exact tests; continu-
ous variables were compared across groups using analysis of
variance (ANOVA), with pairwise mean differences evaluated
using ANOVA contrasts. In addition, we used SAS PROC GLM
(SAS Institute, Cary, NC) to implement analysis of covariance
models controlling for site, demographic variables (i.e., age,
race/ethnicity, educational level, employment status, and marital
status), and treatment-related variables (i.e., time since surgery
and whether immediate reconstruction was received). We fo-
cused on partial F tests across treatment protocols and contrasts
for pairwise mean differences between treatment types. Given
the descriptive and exploratory nature of this study, there are
multiple statistical comparisons across treatment groups, so
caution must be used in interpretation of the significance of P
values. However, to reduce the potential for Type I errors in
several of our major analyses, we applied the technique of
Benjamini and Hochberg (44) to control for false discovery
rates of 5% and 10%. Statistical analyses were conducted
using SAS version 8.02 (SAS Institute). All statistical tests
were two-sided.

RESULTS

Recruitment Results

The flow of subjects and recruitment results for this study are
shown in Fig. 2. We received referrals for 2242 women to the
study over the 3 years of recruitment at the three sites. Ineligi-
bility for the study could occur during the recruitment, registra-
tion, enrollment, or randomization processes and accounted for
a loss of 928 (41%) potential participants (31). At each step of

the process, women were given the opportunity to decline par-
ticipation. Of the 1314 initially eligible women, 756 (58%)
refused, either actively or passively [see (31) for details on
reasons for refusal], and 558 (42%) participated through com-
pletion of the enrollment survey and random assignment (three
additional women completed the enrollment survey but were
deemed ineligible for random assignment and were excluded
from the full study). SF-36 scores for the women who completed
the survey did not differ from those for nonparticipants (physical
functioning, P � .63, and mental health, P � .69, respectively);
however, study participants tended to be younger than nonpar-
ticipants, white, and married (31).

Subjects

Of the 558 women who completed the survey, 279 were from
Los Angeles, 160 were from Washington, DC, and 119 were
from Kansas. Demographic and medical characteristics by geo-
graphic site are shown in Tables 1 and 2. There were statistically
significant site differences in race/ethnicity, marital status, edu-
cational level, household income, time elapsed from surgery to
survey, type of surgical treatment, and type of therapy (radiation
therapy or chemotherapy). Because there were site-related dif-
ferences in participant characteristics, we controlled for these
variables in some analyses.

Site-related differences also emerged in SF-36 physical and
mental health scores at registration, which was within 1 month
after surgery. The mean physical functioning score was 74.8
(95% confidence interval [CI] � 72.9 to 76.7), with statistically
significant differences across the three sites (P�.001). Partici-
pants from Kansas had the lowest physical functioning score
(mean � 68.0, 95% CI � 64.1 to 71.9) and those from Wash-
ington, DC, had the highest (mean � 79.1, 95% CI � 75.8 to
82.8). The mean physical functioning score for women from
Washington, DC, remained statistically significantly different
from mean scores of the other sites, even after adjusting for
differences in age, type of surgery, immediate reconstruction,
time since surgery, race/ethnicity, educational level, employ-
ment status, and marital status. Statistically significant differ-
ences were also observed in mental health scores at registration
(P � .05), with the participants from Kansas having the highest
score (mean � 73.4, 95% CI � 70.6 to 76.2) and those from

Fig. 2. Flow chart of patient
recruitment for the study.
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Washington, DC, having the lowest (mean � 68.2, 95% CI �
65.3 to 71.7) The inverse relationship between physical and
mental health scores was not noted for participants from Los
Angeles, and after adjustment for age, type of surgery, and time
since surgery, no site differences were noted for mental health at
registration.

Sample Characteristics by Treatment Group

To understand the health status, symptoms, mood, and QOL
in women at the conclusion of primary treatment for breast
cancer, we divided the entire sample into four groups represent-
ing the most common clinical treatment patterns: mastectomy

Table 2. Medical characteristics of the study sample by geographic site

Distribution of study participants by geographic site, No. (%)

P value
Total

N � 558
Los Angeles

n � 279
Washington, DC

n � 160
Kansas

n � 119

Type of surgery
Mastectomy 183 (33) 88 (32) 42 (26) 53 (45) .005
Lumpectomy 375 (67) 191 (68) 118 (74) 66 (55)

Chemotherapy
Yes 279 (50) 140 (50) 83 (52) 56 (47) .73
No 279 (50) 139 (50) 77 (48) 63 (53)

Radiation therapy*
Yes 380 (69) 193 (69) 120 (76) 67 (58) .004
No 172 (31) 86 (31) 37 (24) 49 (42)

Current tamoxifen use 304 (55) 142 (51) 96 (60) 66 (56) .18
HRT in past† 304 (55) 152 (55) 78 (48) 74 (63) .07
Postmenopausal at diagnosis‡ 364 (67) 184 (66) 99 (64) 81 (74) .18

* � Missing data on six patients
† � Missing data on one patient. HRT � hormone replacement therapy.
‡ � Missing data for 16 patients

Table 1. Demographic characteristics of the study sample by geographic site

Distribution of study participants by geographic site, No. (%)

P value
Total

N � 558
Los Angeles

n � 279
Washington, DC

n � 160
Kansas

n � 119

Mean age, y 56.9 56.9 56.3 57.8 .56

Range 26.9–87 26.9–87 30.4–85.1 33.7–81.1

Age distribution, y*
�50 146 (26) 81 (29) 41 (26) 24 (20) .27
50–59 205 (37) 90 (32) 67 (42) 48 (40)
60–69 126 (22) 64 (23) 31 (19) 31 (26)
�70 81 (15) 44 (16) 21 (13) 16 (14)

Ethnicity*
White 480 (86) 222 (80) 144 (90) 114 (97) �.001
African American 37 (7) 23 (8) 11 (7) 3 (2)
Other 40 (7) 34 (12) 5 (3) 1 (1)

Marital status
Married 358 (64) 157 (56) 109 (68) 92 (77) �.001
Divorced/separated 62 (11) 43 (15) 12 (8) 7 (6)
Widowed 55 (10) 28 (10) 13 (8) 14 (12)
Committed relationship 31 (6) 18 (6) 10 (6) 3 (2.5)
Single 52 (9) 33 (12) 16 (10) 3 (2.5)

Education level
Post college 200 (36) 93 (33) 73 (46) 34 (29) .006
College graduate 153 (27) 78 (28) 41 (26) 34 (29)
Some or junior college 135 (24) 80 (29) 26 (16) 29 (24)
High school or less 70 (13) 28 (10) 20 (13) 22 (18)

Household income†
�$30 000 62 (11) 36 (12) 6 (4) 20 (18) .009
$30 001–$60 000 139 (26) 71 (26) 36 (23) 32 (29)
$60 001–$100 000 167 (31) 80 (30) 54 (34) 33 (29)
�$100 001 172 (32) 82 (30) 63 (40) 27 (24)

Employed, at least part time 314 (57) 155 (56) 92 (58) 67 (57) .93

Time elapsed from surgery to survey, days
Mean 173.8 179.4 184.9 145.8 �.001
Range 21–472 33–450 35–472 21–343

*Missing data on one subject in Kansas.
†Missing data on 18 subjects (10 from Los Angeles; one from Washington, DC; seven from Kansas).
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without chemotherapy, lumpectomy without chemotherapy,
mastectomy with chemotherapy, and lumpectomy with chemo-
therapy. Radiation therapy and endocrine therapy were used
across these four groups, depending on other clinical character-
istics. Patient characteristics by the four treatment groups are
shown in Table 3. Women who received chemotherapy as part of
their primary treatment were statistically significantly younger
than those who did not (P�.001). Women who received surgery
without chemotherapy were more often taking tamoxifen than
women who received chemotherapy (P�.001). There were no
differences in educational levels among the four groups (P �

.81), but women who received chemotherapy had a slightly
higher household income (P � .08).

Health Status, Mood, QOL, and Symptoms at the End of
Primary Treatment

At the time of the study registration telephone call (Table 4),
women who had a lumpectomy had statistically significantly
better SF-36 physical functioning scores than women who had a
mastectomy (P � .002), and women who had lumpectomy and
chemotherapy had statistically significantly better SF-36 physi-

Table 3. Characteristics of patients by treatment strategy (N � 558)*

Treatment strategy, No. (%)

P value
Total

N � 558
Mastectomy

n � 71
Lumpectomy

n � 208

Mastectomy 	
chemotherapy

n � 112

Lumpectomy 	
chemotherapy

n � 167

Age at survey, y
Mean � SD 56.9 � 11.3 61.8 � 12.1 61.2 � 10.4 51.9 � 10.7 52.8 � 9.5 �.001
�50 145 (26) 10 (14) 27 (13) 51 (46) 57 (34) �.001
50–59 205 (37) 21 (30) 70 (34) 33 (30) 81 (49)
60–69 125 (22) 20 (28) 64 (31) 19 (17) 22 (13)
�70 81 (15) 19 (27) 46 (22) 8 (7) 7 (4)

Days from surgery to survey, mean
� SD

173.8 � 84.4 74.2 � 41.6 120.3 � 29.6 226.8 � 79.9 247.8 � 49.8 �.001

Race/ethnicity
White 480 (86) 62 (87) 178 (86) 95 (85) 145 (87) .99
African American 37 (7) 4 (6) 15 (7) 7 (6) 11 (7)
Other 39 (7) 5 (7) 13 (6) 10 (9) 11 (7)

Marital status
Married or committed relationship 389 (70) 49 (69) 129 (62) 88 (79) 123 (74) �.001
Divorced/separated 62 (11) 12 (17) 29 (14) 7 (6) 14 (8)
Widowed 55 (10) 9 (13) 32 (16) 5 (4) 9 (5)
Never married 52 (9) 1 (1) 18 (9) 12 (11) 21 (13)

Educational level
Post college 200 (36) 22 (31) 80 (38) 40 (36) 58 (35) .81
College graduate 153 (27) 17 (24) 57 (27) 32 (29) 47 (28)
Some or junior college 135 (24) 18 (26) 50 (24) 26 (23) 41 (25)
Less than college 70 (13) 14 (20) 21 (10) 14 (13) 21 (13)

Household income
�$30 000 62 (11) 13 (20) 24 (12) 9 (8) 16 (10) .08
$30 000–$60 000 139 (26) 21 (31) 59 (29) 27 (25) 32 (20)
$60 000–$100 000 167 (31) 18 (27) 62 (31) 33 (31) 54 (33)
�$100 000 172 (32) 15 (22) 56 (28) 40 (37) 61 (37)

Employed, at least part time 314 (57) 33 (47) 116 (57) 63 (57) 102 (61) .23

Comorbidities
None 127 (23) 21 (30) 33 (16) 30 (27) 43 (26) .02
1 or more 431 (77) 50 (70) 175 (84) 82 (73) 124 (74)

Currently taking tamoxifen 304 (54) 42 (59) 133 (64) 47 (42) 82 (49) �.001

Type of chemotherapy*
MF 1 (0) — — 0 (0) 1 (1) .99
CMF 47 (17) — — 7 (6) 40 (24) .006
CMF 	 A 2 (1) — — 1 (1) 1 (1) .99
AC 127 (46) — — 53 (47) 74 (44) .62
FAC or CAF 6 (2) — — 3 (3) 3 (2) .69
AC 	 T 73 (26) — — 39 (35) 34 (20) .007
Other 48 (17) — — 22 (20) 26 (16) .38

Underwent reconstructive surgery 85 (15) 29 (41) 0 (0) 55 (49) 1 (1) �.001

Underwent radiation therapy 380 (69) 5 (7) 187 (91) 38 (34) 150 (91) �.001

Geographic site
Los Angeles 279 (50) 32 (45) 107 (51) 56 (50) 84 (50)
Washington, DC 160 (29) 14 (20) 63 (30) 28 (25) 55 (33) .03
Kansas 119 (21) 25 (35) 38 (18) 28 (25) 28 (17)

*MF � methotrexate and 5-fluorouracil; CMF � cyclophosphamide, methotrexate, and 5-fluorouracil; CMF-A � cyclophosphamide, methotrexate, and
5-fluorouracil followed by doxorubicin; AC � doxorubicin and cyclophosphamide; FAC or CAF � 5-fluorouracil, doxorubicin, and cyclophosphamide; AC 	 T
� doxorubicin and cyclophosphamide followed by a taxane. Not all numbers and percentages total column headings due to missing data.
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cal functioning scores than women who had a mastectomy and
chemotherapy (P�.001), but there was no statistically signifi-
cant difference in emotional well-being scores (P � .13 for
women who had mastectomy only; P � .47 for women who had
mastectomy and chemotherapy). The difference in physical
functioning was not seen in earlier studies that compared the two
surgical procedures (4,5,45,46) and led us to consider the two
surgical groups separately.

At the end of primary treatment, differences in SF-36
scores persisted by surgical group, with PCS scores being
statistically significantly lower among women who had a
mastectomy than among those who had a lumpectomy
(P�.001 for women who had surgery only, and P � .015 for
women who had surgery and chemotherapy). Among patients
who did not receive chemotherapy, those who had a mastec-
tomy had statistically significantly lower SF-36 physical
functioning (P � .02), pain (P � .002), and role function-
physical (P � .008) scores than patients who had a lumpec-
tomy, but they had statistically significantly higher MCS
scores (P � .02). Among patients who received chemother-
apy, those who had a mastectomy had statistically signifi-
cantly lower SF-36 role function-physical (P � .003) and
general health perceptions (P � .005) scores than those who
had a lumpectomy. Interestingly, there was no statistically
significant difference between vitality scores among patients
who received chemotherapy and those of patients who did not;

however, adjusted mean vitality scores for all of the treatment
groups are approximately one-half of one standard deviation below
scores for age-matched healthy women without cancer, suggesting
a decrement in energy associated with cancer treatment (28).

Across all four patient groups at the end of primary therapy,
there were no statistically significant differences in any of the
mental health scales of the SF-36, consistent with the other
measures of depressive mood and affect (Table 4). The percent-
age of women with CES-D scores of 16 or higher ranged from
16.9% in the mastectomy-without-chemotherapy group to
27.7% in the mastectomy-with-chemotherapy group (chi-square
P � .41 for unadjusted scores), with these data being compara-
ble to those of outpatients with other medical illnesses (47). The
RDAS scores in all four groups were within the normal range,
but those for patients in the lumpectomy-only group were
slightly lower than those for patients in the other three groups. In
the surgery-only groups, patients who had a mastectomy scored
better on the RDAS than those who had a lumpectomy (P �
.01). Global ratings of QOL were lower for patients who had a
mastectomy with chemotherapy than for patients in the other
treatment groups (P � .04).

Sexual Functioning

Overall, 60% of the women reported being sexually active
at the end of their breast cancer treatments (Table 5); how-

Table 4. Quality-of-life data by treatment strategy (N � 558)*

Treatment strategy, adjusted mean (95% CI)

A v. B v. C v. D
F test

P value

A v. B
F test
P value

C v. D
F test
P value

Mastectomy
only
(A)

n � 71

Lumpectomy
only
(B)

n � 208

Mastectomy 	
chemotherapy

(C)
n � 112

Lumpectomy 	
chemotherapy

(D)
n � 167

SF-36 scales†
Physical functioning at

registration
66.2 (59.8 to 72.6) 76.7 (73.1 to 80.3) 67.7 (62.9 to 72.4) 81.0 (76.6 to 85.3) �.001‡ .002‡ �.001‡

Mental health at registration 71.6 (66.5 to 76.6) 67.7 (64.8 to 70.5) 71.5 (67.7 to 75.2) 73.2 (69.8 to 76.6) .08 .13 .47
Physical functioning 70.5 (64.0 to 77.0) 78.7 (75.0 to 82.3) 72.9 (68.1 to 77.8) 78.4 (73.9 to 82.8) .05‡,§ .02§ .075
Mental health 77.6 (72.8 to 82.3) 75.0 (72.3 to 77.6) 75.1 (71.6 to 78.7) 76.5 (73.3 to 79.7) .58 .29 .54

Role function, physical 42.4 (30.1 to 54.6) 59.3 (52.4 to 66.2) 34.8 (25.6 to 43.9) 52.0 (43.7 to 60.3) �.001‡ .008‡ .003‡
Role function, emotional 79.9 (68.3 to 91.4) 68.2 (61.7 to 74.7) 63.8 (55.1 to 72.4) 70.5 (62.6 to 78.3) .08 .05 .22
Vitality 53.9 (47.2 to 60.6) 53.4 (49.6 to 57.1) 46.6 (41.6 to 51.5) 51.5 (47.0 to 56.1) .21 .88 .11
Pain 63.1 (56.6 to 69.6) 73.3 (69.6 to 76.9) 73.7 (68.8 to 78.5) 74.5 (70.1 to 78.9) .02§ .002‡ .77
Social functioning 77.2 (70.4 to 84.0) 82.7 (78.9 to 86.6) 72.6 (67.5 to 77.6) 75.0 (70.3 to 79.6) .02§ .11 .45
General health perceptions 70.9 (65.4 to 76.4) 73.0 (69.9 to 76.1) 65.0 (60.9 to 69.1) 72.3 (68.6 to 76.1) .02§ .45 .005
MOS PCS 41.2 (38.3 to 44.1) 47.1 (45.4 to 48.7) 42.7 (40.5 to 44.9) 46.0 (44.1 to 48.0) �.001‡ �.001‡,§ .015§
MOS MCS 52.3 (49.4 to 55.2) 48.8 (47.2 to 50.5) 47.8 (45.6 to 50.0) 48.6 (46.6 to 50.6) .07 .02 .55

Other scales�
CES-D 9.2 (6.6 to 11.8) 10.4 (9.0 to 11.9) 12.1 (10.2 to 14.0) 10.1 (8.3 to 11.8) .16 .35 .09
PANAS, positive 34.7 (32.4 to 37.0) 34.1 (32.8 to 35.4) 33.2 (31.5 to 34.9) 33.0 (31.4 to 34.6) .75 .61 .87
PANAS, negative 15.9 (14.2 to 17.7) 16.5 (15.5 to 17.5) 17.9 (16.6 to 19.2) 16.3 (15.1 to 17.5) .14 .51 .052
RDAS (n � 393) 51.8 (48.7 to 54.9) 47.9 (46.1 to 49.7) 50.3 (48.1 to 52.5) 50.4 (48.3 to 52.4) .04§ .01‡ .99
Ladder of Life 7.7 (7.2 to 8.1) 7.7 (7.4 to 7.9) 7.0 (6.6 to 7.3) 7.4 (7.1 to 7.7) .04§ .98 .04

*Adjusted means and 95% confidence intervals (CIs), controlling for site (Los Angeles/Washington, DC/Kansas), age at baseline (years), time since surgery (days),
having received immediate reconstruction (yes versus no), and marital status (married versus not married). All data reported are from the survey questionnaire at
the end of treatment with the exception of the registration SF-36 Physical Functioning and Mental Health scales that were administered by telephone 1 month after
surgery. MOS PCS � Medical Outcomes Study Physical Component Summary Scale; MOS MCS � Medical Outcomes Study Mental Component Summary Scale;
CES-D � Center for Epidemiologic Studies–Depression Scale; PANAS � Positive and Negative Affect Schedule; RDAS � Revised Dyadic Adjustment Scale.

†All of the SF-36 scores range from 0 to 100, with 0 being the lowest score and 100 being the highest. For the PCS and MCS scales, a score of 50 equals the
mean score for the general population of healthy women, and a score of 10 points higher or lower is equivalent to one standard deviation in the reference population.

‡Remains statistically significant with a false discovery rate of 5%.
§Remains statistically significant with a false discovery rate of 10%.
�CES-D scores range from 0 to 60, with higher scores indicating more depressive symptoms; PANAS positive and negative scores range from 0 to 50, with higher

scores indicating higher positive affect and higher negative affect, respectively; RDAS scores range from 0 to 69, with higher scores indicating better adjustment;
the Ladder of Life scores range from 1 to 10, with higher scores indicating better quality of life.
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ever, this percentage varied among the treatment groups, with
those who received chemotherapy being more sexually active
than those who did not (P�.001). This difference is likely
related to the younger age of women in the chemotherapy
treatment groups. Respondents were asked to describe the
possible reasons for limitations in their sexual activity. More
than one-third of the respondents reported no limitations.
However, several limitations were reported that ranged from
not having a partner (24.4% of respondents overall) to several
kinds of partner-associated problems (4.7% reported partner
was too tired, 7.2% reported that partner was not interested,
and 8.8% reported that partner has physical problem that
precludes sexual activity). Patients in the two chemotherapy
groups reported more sexual problems than did patients in the
non-chemotherapy groups on the MOS Sexual Problems Scale
(P�.001). The mean score (21.0, 95% CI � 18.5 to 23.5) for the
whole patient population was slightly lower (i.e., fewer prob-
lems) than the score that has been reported for women with
chronic medical conditions (mean � SD � 24.9 � 32.1) (42);
however, our findings are consistent with other work on
sexual functioning in breast cancer survivors (12,15,48).
Moderate to severe lack of sexual interest was reported by
23.4% of women overall, with greater frequency among
women in the two chemotherapy groups (P � .002). Vaginal
lubrication problems were more severe among women who
received chemotherapy than among those who did not
(P�.001), consistent with previous studies (12,49). Approx-
imately 50% of the women who received chemotherapy re-
ported that breast cancer had a negative effect on their sex
life, statistically significantly more than the 18%–25% of the
women who had not received chemotherapy (P�.001).

We also explored the relationship between sexual prob-
lems and a change in menopausal status as a result of breast
cancer treatment (data not shown). Before breast cancer,
63.7% of the women overall were postmenopausal. Among

those who were premenopausal at diagnosis, 57.1% reported
a change in menstrual periods after the breast cancer diagno-
sis (12.1% reported that their periods became irregular, 7.6%
reported that their periods stopped for 
3 months but re-
sumed, and 37.4% reported that their periods stopped and had
not resumed). A change in menopausal status was reported
more frequently by women who received chemotherapy—
who were younger and more often premenopausal at diagno-
sis—than by those who did not.

Comparing the unadjusted MOS Sexual Problems mean
scores of women in the surgery-plus-chemotherapy groups with
those of the women in the surgery-only groups, we found that
patients in the surgery-only groups had statistically significantly
less sexual dysfunction than patients in the surgery-plus-
chemotherapy groups (P�.001). Regressing the MOS Sexual
Problems score onto potential predictors used in previous re-
search (48) (time since surgery, surgery type, menopausal tran-
sition status, receiving chemotherapy, currently being on tamox-
ifen, and having immediate reconstruction), we found that older
age at baseline (� � �0.26), not being currently sexually active
(� � �6.28), and better mental health (� � �0.20) statistically
significantly predicted less sexual dysfunction, whereas greater
difficulty with lubrication (� � 14.27) and a report of a negative
impact of breast cancer on sex life (� � 11.11) statistically
significantly predicted much more sexual dysfunction. When
limiting the analysis to only those who were currently sexually
active, better mental health persisted in the model, predicting
less sexual dysfunction, and difficulty with lubrication and a
negative impact of breast cancer on sex life predicted more
sexual dysfunction. Being unhappy with one’s appearance did
not predict the MOS Sexual Problems scores in either sub-
analysis (data not shown). These findings are consistent with
those from our study on sexual functioning in long-term breast
cancer survivors (48).

Table 5. Sexual activity and problems reported at the end of primary treatment for breast cancer by treatment strategy

Treatment strategy

P value
Total sample

N � 558
Mastectomy only

n � 71
Lumpectomy only

n � 208

Mastectomy 	
chemotherapy

n � 112

Lumpectomy 	
chemotherapy

n � 167

% currently sexually active 60.0 50.0 50.5 66.4 71.5 �.001

% postmenopausal at diagnosis 63.7 77.5 76.4 48.2 52.4 �.001

MOS Sexual Problems score,
mean (95% CI)

21.0 (18.5 to 23.5) 16.4 (9.7 to 23.1) 15.4 (11.6 to 19.3) 27.4 (21.2 to 33.6) 25.2 (20.7 to 29.7) �.001*

Respondents who endorsed items
from MOS sexual problems
as somewhat or very much a
problem, %†

Lack of sexual interest 23.4 17.2 16.3 33.6 26.9 .002
Inability to relax and enjoy sex 16.7 12.5 12.6 21.5 20.0 .11
Difficulty with arousal 20.5 14.1 16.3 24.1 25.6 .07
Difficulty with orgasm 17.8 14.1 13.1 22.2 21.9 .08
Difficulty with lubrication‡ 21.1 12.5 14.2 26.2 29.4 �.001

Impact of breast cancer on sex
life, % respondents �.001

Negative 34.9 25.4 18.2 50.9 48.4
No impact 57.6 63.5 73.7 40.7 46.6
Positive 7.6 11.1 8.1 8.3 5

*P value for analysis of variance. The Medical Outcomes Study (MOS) Sexual Problems Scale ranges from 0 to 100, with higher scores indicating more problems.
†Each item is a separate question on the MOS Sexual Problems Scale.
‡This is an additional item that was added with the same response format as that used for the MOS Sexual Problems Scale.
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Symptoms at the End of Primary Treatment

We assessed a wide range of symptoms associated with the
end of primary treatment. We found that 61% of patients
reported being unhappy with their appearance, 60% reported
having hot flashes, 60% reported having aches and pains, 56%
reported forgetfulness, 56% reported breast sensitivity, 54%
reported joint pains, and 51% reported muscle stiffness. Com-
pared with patients who did not have chemotherapy, patients
who had chemotherapy more often reported hot flashes, vag-
inal dryness, pain with intercourse, forgetfulness, night
sweats, swelling in the hands and feet, difficulty concentrat-
ing, being easily distracted, and being more excitable. Breast
sensitivity was reported more frequently among patients who
had a lumpectomy than among patients with mastectomy, and
decreased arm motion was reported more frequently among
patients who had a mastectomy and who did not receive
chemotherapy than among patients with lumpectomy or mas-
tectomy who received chemotherapy (data not shown). Of all
patients, those in the lumpectomy-without-chemotherapy
group had the lowest reported rate of being unhappy with their
appearance.

To explore the extent to which symptoms might be contrib-
uting to the assessment of well-being, we examined a correlation
matrix between individual symptom severity scores and the
SF-36 scales by treatment group. We then selected symptoms
whose scores were statistically significantly (P�.05) correlated
with the PCS and MCS scores and performed a multiple linear
regression analysis controlling for treatment group, age at base-
line, and site to determine the extent to which the self-reported
symptoms statistically significantly predicted either the PCS or
MCS scores (Table 6). Breast sensitivity, aches and pains, mus-

cle stiffness, unhappiness with one’s appearance, and numbness/
tingling were statistically significant predictors for PCS. For-
getfulness, short temper, tendency to take naps, difficulty
concentrating, and early awakening were statistically signif-
icant predictors for MCS.

For most of these symptoms, the parameter estimates
ranged from �1 to �2, indicating that a one-point increase in
severity of the symptom was associated with a one- to two-
point decrease (0.1– 0.2 SD) in either MCS or PCS. However,
some symptoms had larger effects on either MCS or PCS. For
example, a one-point increase in the severity of the symptom
“difficulty concentrating” was associated with a 3.81-point
decrease in MCS; a one-point increase in severity of the
symptom “aches and pains” was associated with a 2.41-point
decrease in PCS. Thus, the severity of symptoms at the end of
primary treatment is statistically significantly associated with
a woman’s self-assessment of mental and physical health.

DISCUSSION

In this article, we have described the health status and QOL
of a large and diverse sample of women at the end of their
primary treatments for breast cancer. We believe that this is one
of the largest and most comprehensive assessments of such a
patient population to date and that this information will be of
value to many patients who currently receive treatment for
breast cancer. Although QOL has been extensively studied dur-
ing the first year after a breast cancer diagnosis (2–5,50–52) and
has generally focused on the first few months after diagnosis,
most studies were done when adjuvant therapy was much less
toxic and protracted than therapies used currently. Although our
report is descriptive, it provides a window on contemporary

Table 6. Regression analysis of baseline Physical Component Score (PCS) and Mental Component Score (MCS) on breast cancer symptoms among women
enrolled in the Moving Beyond Cancer randomized trial

Variable Parameter estimate (95% confidence interval) P value Adjusted R2

PCS
Intercept 57.85 (53.17 to 62.55) �.01 0.34
Treatment (mastectomy only as referent group)

Lumpectomy only 4.98 (2.71 to 7.25) �.01
Mastectomy 	 chemotherapy 0.52 (�2.02 to 3.06) .69
Lumpectomy 	 chemotherapy 4.47 (2.09 to 6.85) �.01

Age at baseline �0.14 (�0.26 to �0.08) �.01
Site (Los Angeles as referent group)

Washington, DC �1.64 (�3.23 to �0.06) .04
Kansas site �1.95 (�3.73 to �0.17) .03

Breast sensitivity �1.32 (�1.93 to �0.71) �.01
Aches and pains �2.41 (�3.11 to �1.71) �.01
Muscle stiffness �1.26 (�1.95 to �0.57) �.01
Unhappy with appearance �0.91 (�1.46 to �0.35) .04
Numbness, tingling �0.85 (�1.58 to �0.13) .02

MCS
Intercept 46.67 (41.99 to 51.37) �.01 0.37
Treatment (mastectomy only as referent group)

Lumpectomy only �2.03 (�4.21 to 0.16) .07
Mastectomy 	 chemotherapy 0.61 (�1.89 to 3.11) .63
Lumpectomy 	 chemotherapy 0.52 (�1.80 to 2.84) .66

Age at baseline 0.14 (0.08 to 0.21) �.01
Site (Los Angeles as referent group)

Washington, DC 0.48 (�1.09 to 2.06) .55
Kansas 0.15 (�1.62 to 1.92) �.87

Forgetfulness 0.95 (0.12 to 1.79) .03
Short temper �2.00 (�2.89 to �1.12) �.01
Tendency to take naps �2.05 (�2.68 to �1.42) �.01
Difficulty concentrating �3.81 (�4.70 to �2.92) �.01
Early awakening �0.84 (�1.44 to �0.25) �.01
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treatments for breast cancer, which for some women did not end
until 9–10 months after surgery.

We found that, at the end of treatment, women reported a
normal level of mental health, with little evidence of being
depressed or having negative affect, despite prolonged and com-
plex treatments. However, they reported a broad range of phys-
ical symptoms, including hot flashes, night sweats, aches and
pains, and vaginal dryness. By contrast, women, especially those
who had a mastectomy, reported physical functioning scores at
the end of primary treatment that were much lower (.29 to .88
SD below the mean on the PCS) than scores reported for a
general population (32). Although we do not have pretreatment
scores for the actual women in our study, these decreases in the
PCS scores likely reflect the acute effects of primary treatment,
because breast cancer survivors 1–5 years after diagnosis have
normal PCS scores, regardless of treatment type (13). Consistent
with other research on sexual functioning after breast cancer
(5,12,48,53), more sexual problems, specifically difficulties with
sexual interest, lubrication, and pain with intercourse, were
reported by patients who received adjuvant chemotherapy than
by patients who received surgery only. Our work with long-term
breast cancer survivors (i.e., those beyond the first year after
surgery) demonstrates that these problems persist and may
worsen with time and aging (11,48).

What is the clinical significance of these findings? In
general, oncology clinicians prepare women for the acute
toxicities of breast cancer treatments (e.g., nausea, vomiting,
alopecia, and fatigue), but clinicians have had only limited
data on the physical and psychosocial sequelae of primary
treatments. Indeed, little is known about the pattern of recov-
ery after the end of treatment. Experienced clinicians often
tell breast cancer patients that it takes approximately as much
time to recover from the effects of treatment as it does to
receive the treatments; however, this advice is not based on
scientific data. From this study, we now have an accurate
description of how women are functioning at the end of
primary treatment and, because we have collected longitudi-
nal data on this cohort over 12 months as part of the random-
ized intervention trial, future results from the MBC Study will
provide additional data on the recovery process.

How should these data be used in clinical practice? It is clear
that more attention must be paid to the symptoms that women
report at the end of treatment because they are associated with
poorer physical and emotional well-being. “Aches and pains”
and “difficulty concentrating” were two symptoms whose sever-
ity contributed substantially to decreased functioning in our
population. The etiology of the “aches and pains” is uncertain,
but they may be age-related, related to the changes in hormonal
status (i.e., stopping hormone replacement, becoming meno-
pausal, or receiving aromatase inhibitor therapy), or associated
with particular chemotherapy treatments (i.e., post-chemotherapy
rheumatism). More effective management of musculoskeletal
complaints in this patient population is clearly needed. “Diffi-
culty concentrating” was noted among patients in both surgery
groups who received chemotherapy and among patients who had
a lumpectomy only (data not shown). Although this symptom
may be related to chemotherapy-associated cognitive dysfunc-
tion (54–58), it may also be associated with depressive symp-
toms or intrusive thoughts regarding the cancer (54). The etiol-
ogy of cognitive complaints in breast cancer patients is uncertain
and is under active investigation (59). Independent of causation,

in our cohort of well-educated and highly functioning women,
the perception of having difficulty concentrating statistically
significantly contributed to a decrease in emotional functioning.
Further research is needed to understand the causal mechanisms
of cognitive complaints and to identify who is at risk for changes
in cognitive function after breast cancer treatment.

In this study, we observed statistically significant differ-
ences in physical functioning within a month after surgery
(before radiation therapy or chemotherapy treatments) be-
tween women who had a mastectomy and women who had a
lumpectomy. To the best of our knowledge, this is the first
time a statistically significant difference in physical function-
ing has been noted for these two surgical procedures [see
(2,4,5) for mastectomy versus lumpectomy comparison 1
month after surgery]. At registration, the physical-functioning
scores for patients who had a mastectomy were approximately
0.5 standard deviations lower than the population mean for
healthy women and statistically significantly lower than the
scores for patients who had a lumpectomy. Although Maun-
sell et al. (51) had previously reported a finding of fewer arm
problems in women without an axillary dissection, our results
were unexpected and require further explanation. In our
study, decreased arm motion was reported frequently in pa-
tients who had a mastectomy (data not shown), and we
hypothesize that the better physical functioning associated
with lumpectomy may relate to earlier detection (small tu-
mors with limited breast surgery), the more widespread use of
sentinel lymph node procedures, and limited axillary dissec-
tions associated with this surgical procedure. To examine this
possibility, we are obtaining detailed information on the
specific surgical procedures performed in these women. In
our cohort, immediate reconstruction was used more fre-
quently in patients who had a mastectomy than in patients in
our earlier studies (5,12); however, there was no statistically
significant difference in physical functioning between pa-
tients who had a mastectomy with and without immediate
reconstruction (data not shown).

At the end of primary treatment for breast cancer, women in
this study reported decreased energy and many treatment-
associated symptoms, accounting for the substantial decreases in
physical and emotional functioning. However, despite these
symptoms, women’s emotional functioning was generally in the
normal range for healthy women, with little evidence of de-
pressed mood or negative affect. Although this finding was
reassuring and contrary to what had been expected from review
of the literature, group mean data may mask the experience of
those individual women with breast cancer who experience more
emotional distress than average and may be less resilient in
responding to the diagnosis and treatment than other women
with this disease. These issues will be explored in detail in the
MBC Study as we examine other data from the baseline survey
and the outcomes from the randomized intervention trial during
the follow-up year.
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