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B reast cancer is the most common cancer
experienced by women.1 Advances in
breast cancer detection and targeted treat-

ment have resulted in an increased number of
women surviving the disease, with a 5 year sur-
vival rate of 89%.1 Unfortunately, survival can
be associated with lingering physiological and
psychological side effects that can persist for
many years, compromising the survivors’ overall
quality of life (QOL).2–6

Exercise is known to be beneficial to the re-
covery of women with cancer by reducing treat-
ment-related side effects and improving the
physical and emotional aspects of well-being.7–18

There is extensive research examining the ben-
efits of exercise in the breast cancer population,
including improved physical fitness, improved
QOL, reduced depression and trait anxiety over
time, reduced fatigue, and lessening of other side
effects associated with treatment.7–14 Further-
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[MET] hours/week) compared with low activity or no
activity.15–19

However, exercise may not assist in all survivors’ needs,
particularly fear of recurrence and uncertainty for the future.
Psychological interventions may be more appropriate to meet
these needs. Various psychological interventions and a recent
meta-analysis have examined the effectiveness of various psy-
chosocial interventions in breast cancer patients. These find-
ings concluded that interventions improved coping or control
skills, lessened depressive and anxiety symptoms, improved
emotional well-being, increased fighting spirit, and improved
health and well-being.18–21

Despite the evidence showing the efficacy of both modes of
intervention, the majority of the research has examined the
benefits of a single modality.7–14 Research is needed to iden-
tify if a multimodal approach can further enhance recovery
from breast cancer and its treatment. The aim of this research
was to examine if a multimodal approach to cancer rehabil-
itation is well tolerated by breast cancer survivors and effec-
tive at improving QOL and other physical and psychological
parameters in breast cancer survivors than either single mo-
dality approach.

METHODS
This study utilized a randomized 4 group design consisting

of a psychological counseling-only group (C; n � 10), an
exercise-only group (Ex; n � 11), a combined exercise and
psychological counseling group (ExC; n � 12) and a usual
care group (UsC; n � 10) of breast cancer survivors. Partic-
ipants were randomized to each group on a rolling enrollment
basis. The study was approved by the Human Ethics Com-
mitte of the University of Notre Dame, South Bend, Ind., and
all participants provided written informed consent.

Feasibility was assessed through recruitment and retention
rates, session attendance, and adherence to the exercise and
counseling program. Adherence was monitored by the exer-
cise trainers and counselors in the patient training log. An
exit interview was also utilized to record patient satisfaction
with the program and to capture qualitative data.

Eligibility criteria included females with confirmed stage
I–III invasive breast cancer who were within 12 months of
treatment completion (except hormone therapy), were aged
35–70 years, were sufficiently fluent in English, and were
either not participating in structured regular exercise or nu-
trition programs in the last 6 months or currently not meeting
the American College of Sports Medicine guidelines for ad-
equate physical activity (� 150 min per wk). Exclusion cri-
teria included acute or chronic bone, joint, or muscular ab-
normalities that would compromise the patient’s ability to
participate in exercise; immune deficiency that would com-
promise the patient’s ability to participate in exercise; failure
of the Physical Activity Readiness Questionnaire;22 or pres-
ence of metastatic disease. Baseline data collection included
demographic data, precancer physical activity levels, cancer

treatment, current medication, and a battery of psychological e
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nd physiological protocols. The outcome measures were as-
essed at baseline and postintervention at 8 weeks.

The psychological measures included Functional Assessment
f Cancer Therapy–Breast (FACT-B) quality of life scale,23,24

iper Fatigue Scale (PFS),25 and Beck Depression Inventory
BDI).26,27 Increases in FACT-B scores of 7–8 points represent
clinically significant change. Total scores on the PFS of less

han 3 represent no or mild fatigue, scores of 3–6 represent
oderate fatigue, and scores greater than 6 represent severe

evels of fatigue. A change of 3–4 points in the fatigue score
epresents a clinically significant change in fatigue.27 Total BDI
cores are 0–13 (minimal range), 14–19 (mild), 20–28 (moder-
te), and 29–63 (severe symptoms).27 A 5-point difference cor-
esponded to a minimally important clinical difference.28

The physiological assessments included height (wall-
ounted stadiometer), weight (A&D Weighing, San Jose,
A), body mass index (BMI) utilizing the equation weight
g/height2 (m2), and body composition via a 7-site skinfold
easurement (triceps, chest, subscapular, midaxilla, abdo-
en, suprailiac, and thigh).29 Cardiorespiratory endurance
as assessed using the Modified Bruce Treadmill Protocol, a
ultistage, variable speed and elevation treadmill test used to

stimate VO2max.30 The YMCA bench press test was utilized
o estimate upper-body muscular strength, and a one-repeti-
ion maximum (1-RM) leg press test was utilized to assess
ower-body dynamic strength, using a seated leg press set at a
5-degree angle.31

Subjects in the exercise group participated in 8 weeks of
ndividualized exercise training, three times per week, for
5–60 minutes. The target goal for each participant was 150
inutes per week of moderate-intensity physical activity, that
et the American College of Sports Medicine guidelines.31

ach exercise program was individualized according to baseline
ealth and fitness levels and personal goals. An accredited ex-

igure Consort Diagram Illustrating Subject
Recruitment, Eligibility, Study Completion,
and Dropouts
rcise physiologist delivered the exercise sessions, including car-
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Can Counseling Add Value to Exercise Intervention for QOL?
diovascular training, strength training, patient-specific rehabili-
tation, core training, and flexibility.

Participants who underwent psychological counseling met
with an accredited counselor for a 1 hour session once a week
for 8 weeks. The counselor employed a client centered ther-
apy approach based on the individual needs of each partici-
pant, whereby they facilitated disclosure of feelings and anx-
ieties, clarified issues, and provided reassurance and support
for the women as required. The general themes covered were:
having cancer and the implications, stress, distress, uncer-
tainty, fear and anxiety, body image, family relationships,
intimacy, hopefulness, and future focus. Subjects in the UsC
group did not participate in any exercise or counseling during
the 8 weeks.

At the completion of the intervention, all subjects partic-
ipated in an exit interview with the program manager. The
exit interview allowed the staff to provide feedback to par-
ticipants on their progress, gain feedback from the partici-
pants on the program, and help identify if they would need
and want to seek further professional help.

Statistical Analysis

This study used intention-to-treat analyses to include base-
line characteristics of subjects who dropped out. For demo-
graphic and medical characteristics, analyses of variance
(ANOVAs) were used to assess differences between groups for
age, height, cancer stage, months posttreatment, and exercise
and counseling compliance rates. Chi-squared tests were used
to assess if there were significant differences between groups
in frequency of treatment use. An ANOVA revealed a sig-

Table 1

Baseline Demographic Characteristics, Diagnosis, and

CHARACTERISTIC COUNSELING (n � 10) EXERCI

Age (years) 55.1 �7.5 49.0

Height (cm) 164.2 �6.7 167.4

Cancer stage 2.20 �0.63 1.91

Months posttreatment 2.30 �2.11 5.36

Chemotherapy 9 90% 8

Radiation 5 62.5% 9

Surgery

Mastectomy 2 25% 5

Lumpectomy 6 75% 4

No Treatment 0 0% 1

Hormones

Tam 8 80% 9

AI 1 10% 2

None 1 10% 0

8-week exercise compliance NA — 86.0%

8-week counseling compliance 84.6% �10.9 NA

ANOVA difference between groups for age, height, cancer stage, months posttreatment, 8

Chi squares were used to test difference in chemotherapy, radiation, surgery, and hormon

Months post treatment Tukey post hoc analysis: ExC significantly longer out than C (P �
nificant difference between groups on months posttreatment. B
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his factor was used as a covariate when comparing baseline
utcome measures and change in outcome measures. Addi-
ionally, due to the small sample size in this pilot study,
aseline values were used as covariates for all change scores.
nalyses of covariance (ANCOVAs) were used to assess

hange in outcome measures, with post hoc analyses con-
ucted via Bonferroni tests that were adjusted for multiple
omparisons. All statistical analyses were done on the com-
uter program SPSS (v18) (SPSS, Inc., Chicago, IL), and all
tatistical significance was carried out at P � .05.

ESULTS
In all, 50 participants were recruited from oncology spe-

ialists and cancer support groups, as illustrated in Figure. An
spect of feasibility is attrition. Of the 46 women who en-
olled in the study, 43 completed the study, representing a 7%
ttrition rate or, conversely, a 93% rate of retention. The
hree women who dropped out after randomization had their
aseline data included in the intention-to-treat analysis.

At baseline, no significant differences existed among
roups for demographic characteristics, cancer stage, cancer
reatment, and exercise or counseling compliance (Table 1).
articipants completed an average of 84% of all scheduled
xercise sessions and 87% of all scheduled counseling sessions,
ith no significant differences among groups. There were no
dverse reactions to participation in the exercise or counsel-
ng intervention.

There was no significant difference at baseline among groups
or height, weight, BMI, or percent body fat (Table 2). There was
o significant difference among groups for change in weight,

atment According to Group (n � 43)

� 11)
EXERCISE &

COUNSELING (n � 12) USUAL CARE (n � 10) P

10.0 49.0 �8.2 51.8 �11.5 .402

�5.4 163.3 �4.2 164.2 �7.7 .417

�0.83 1.83 �0.39 2.00 �0.67 .592

�5.01 8.75 �6.58 7.6 �5.40 .032

73% 9 75% 6 60% .507

90% 9 75% 5 50% .197

.360

50% 7 58% 4 40%

40% 4 33% 6 60%

10% 1 8% 0 0%

.143

82% 9 75% 5 50%

18% 3 25% 5 50%

0% 0 0% 0 0%

�8.9 80.6% �16.3 NA — .362

— 88.3% �9.8 NA — .440

exercise compliance, and 8-week counseling compliance.

apy.
Tre

SE (n

�

-week

e ther
MI, or percentage of body fat across the intervention.
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Naumann et al
At baseline, there was no significant difference between
groups for upper body strength, lower body strength, and
estimated VO2max (Table 3). At the completion of the
intervention, there was a significant difference between
groups for change in upper body strength, lower body
strength, and VO2max. Bonferroni post hoc analyses revealed
that the Ex group significantly improved their upper body
strength compared to the C (P � .000) and UsC (P � .000)
groups as well as their estimated VO2max compared to C
(P � .002). The ExC group significantly improved upper body
strength compared to C (P � .000) and UsC (P � .001) and
their VO2max compared to C (P � .003).

At baseline, no significant differences existed between
groups for depressive symptoms (Table 4). After 8 weeks,
ANCOVA indicated significant differences for change in BDI
between groups. Reductions in BDI were observed in the Ex
group (3.6 points) and the ExC group (3.9 points). Minimal
changes in BDI were observed in the C group, with the BDI
increasing in the UsC group. Bonferroni post hoc analyses
indicated a significantly greater reduction in depression pro-
files in the Ex group compared to UsC (P � .045) and in the
ExC group compared to UsC (P � .048).

At baseline, there was a significant baseline difference in
PFS total score. Bonferroni post hoc analyses revealed signif-
icant differences for total PFS score between the C and Ex
groups (P � .025). Changes in overall fatigue scores were
analyzed via ANCOVA, indicating significant differences in
change in overall fatigue levels. Bonferroni post hoc indicated
there was only a significant difference between ExC and UsC

Table 2

Change in Body Composition at 8 Weeks (n � 43)

CHARACTERISTIC GROUP

BASELINE 8-WEEK CHANGE

ADJUSTED
MEAN

STANDARD
ERROR

ADJUSTED
MEAN

STANDARD
ERROR

Body weight C 67.1 4.45 0.12 0.48

(kg) Ex 76.0 3.98 0.45 0.40

ExC 74.0 3.95 �0.54 0.38

UsC 73.6 4.21 0.23 0.45

P .521 .607

BMI (kg/m2) C 24.9 1.68 �0.1 0.18

Ex 27.3 1.50 0.1 0.15

ExC 27.5 1.49 �0.2 0.14

UsC 27.4 1.59 0.1 0.17

P .579 .208

Body fat (%) C 33.4 2.52 0.8 0.87

Ex 32.2 2.12 �0.3 0.73

ExC 32.9 2.11 �1.3 0.69

UsC 33.1 2.51 0.6 0.82

P .918 .116

All baseline scores were compared via ANCOVA, factoring in months post treatment as a

covariate, with months adjusted to 6.12 for all groups.

All delta scores were compared via ANCOVA, factoring in the baseline score and months

post treatment as covariates, with months adjusted to 6.12 for all groups.
on overall fatigue (P � .003). v

VOLUME 10, NUMBER 5 � SEPTEMBER/OCTOBER 2012 w
At baseline, no significant differences existed for QOL
rofiles between groups (Table 5). At the completion of the
ntervention, ANCOVA revealed significant differences in
hange in overall QOL (P � .004) and in the Physical (P �
000), Emotional (P � .000), and Functional (P � .000)

ell-Being scales between groups. The ExC group reported
he greatest improvement in QOL compared to the single
odalities, with more than twice the increase compared to

he Ex group and more than 7 times that of the UsC and C
roups. Bonferroni post hoc analysis revealed that the overall
OL difference between the ExC and C groups (P � .063)

id not reach significance but there was a significant differ-
nce in the emotional well-being subscale between the ExC
nd UsC groups (P � .006), and the ExC and C groups (P �
001).

Major findings from the exit interview were that the pro-
ram provided the participants with support, that the inter-
ention was delivered with the utmost professionalism, and
hat the participants particularly liked the individual nature
f the program. All participants either agreed or strongly
greed that they derived physical and emotional benefits from
he program, including feeling fitter, stronger, more organized,
nd they had regained control in their life. One important
escription revealed by some of the women in the exit inter-

able 3

hange in Aerobic Fitness and Strength in Response
o the Interventions at 8 Weeks (n � 43)

CHARACTERISTIC GROUP

BASELINE 8-WEEK CHANGE

ADJUSTED
MEAN

STANDARD
ERROR

ADJUSTED
MEAN

STANDARD
ERROR

Bench press (kg) C 15.6 4.34 �4.3 1.76

Ex 14.3 3.67 7.9 1.47

ExC 16.2 3.65 7.1 1.39

UsC 14.5 4.33 �1.8 1.66

P .996 .000

Leg press (kg) C 72.5 6.80 1.3 4.6

Ex 71.7 5.74 7.7 3.8

ExC 85.6 5.71 17.0 3.8

UsC 66.6 6.78 3.5 4.4

P .260 .019

VO2max C 29.1 2.00 �2.2 1.02

(mL · kg · min�1) Ex 31.9 1.68 3.1 0.86

ExC 33.0 1.68 3.2 0.82

UsC 28.4 2.00 �0.1 0.98

P .338 .001

ll baseline scores were compared via ANCOVA, factoring in months posttreatment as a

ovariate, with months adjusted to 6.12 for all groups.

ll delta scores were compared via ANCOVA, factoring in the baseline score and months

osttreatment as covariates, with months adjusted to 6.12 for all groups.

Bench press at 8 weeks (P � .000); Bonferroni post hoc: Ex vs C (P � .000); Ex vs UsC

P � .000); ExC vs C (P � .000); ExC vs UsC (P � .001).

Leg press at 8 weeks (P � .019); Bonferroni post hoc: no pairwise comparison significant;

VO2 at 8 weeks (P � .001); Bonferroni post hoc: Ex vs C (P � .002); ExC vs C (P � .003).
iews was that undergoing the counseling made them realize
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that they had been avoiding and blocking out some of their
unresolved feelings that lingered after treatment completion.

DISCUSSION
This pilot study provided preliminary information on the

feasibility and effectiveness of a multimodal rehabilitation
program for breast cancer survivors, incorporating both exer-
cise and psychological counseling, for improving physiological
function, QOL, depressive symptoms, and fatigue. Overall,
exercise plus counseling was an acceptable and feasible inter-
vention for this breast cancer population, with the exercise
program adherence averaging 80% and the psychological
counseling intervention averaging 83% adherence. Objective
data further supported its feasibility, with 89% of the partic-
ipants completing the program.

Albeit small, the ExC group improved body composition,
losing an average of 1.3% of body fat in 8 weeks. In contrast,
those in the C and UsC groups gained a small amount of body
fat. Although the changes in percentage of fat were not
significant, the gain was worth noting in relationship to pos-
sible longer-term trends that were identified by Caan et al.32

Weight gain after breast cancer diagnosis has been associated
with earlier recurrence and shorter survival.33 Obesity appears
to double the risk of recurrence and death among breast
cancer survivors, and this adverse association remains, irre-
spective of menopausal status and adjustment for stage of
treatment.34

At the completion of the intervention, the exercise train-
ing groups improved their upper body strength compared to
the C/UsC groups. Surprisingly, for lower body strength, de-

Table 4

Change in Beck Depression Inventory (BDI) and
Piper Fatigue Scale (PFS) at 8 Weeks for All Groups
(n � 43)

CHARACTERISTIC GROUP

BASELINE 8-WEEK CHANGE

ADJUSTED
MEAN

STANDARD
ERROR

ADJUSTED
MEAN

STANDARD
ERROR

BDI C 15.3 3.10 �0.3 1.51

Ex 11.7 2.71 �3.6 1.31

ExC 15.0 3.03 �4.0 1.48

UsC 8.91 2.89 2.0 1.44

P .360 .017

PFS C 5.80 0.64 �1.43 0.47

Ex 3.30 0.54 �0.69 0.40

ExC 5.06 0.53 �1.90 0.36

UsC 3.90 0.60 0.26 0.43

P .031 .000

Baseline scores were compared via ANCOVA, factoring in months post treatment as a

covariate, with months adjusted to 6.12 for all groups.

ANCOVA baseline PFS (P � .031); Bonferroni post hoc: C vs Ex (P � .025).

Delta scores were compared via ANCOVA, factoring in the baseline score and months

posttreatment as covariates, with months adjusted to 6.12 for all groups.

∆BDI at 8 weeks (P � .017); Bonferroni post hoc: Ex vs UsC (P � .045); ExC vs UsC (P � .048).

∆PFS at 8 weeks (P � .000); Bonferroni post hoc: ExC vs UsC (P � .003).
spite the overall ANCOVA suggesting a significant difference c

192 www.SupportiveOncology.net
mong groups (P � .019), Bonferroni post hoc tests revealed
o significant differences. This is likely due to the large,
hough nonsignificant (P � .260), baseline difference among
he groups, which was factored in as a covariate. The exercise
raining groups also improved predicted maximum oxygen

able 5

hange in Functional Assessment of Cancer
herapy-Breast (FACT-B) and Subscales at 8 Weeks
or All Groups (n � 43)

CHARACTERISTIC GROUP

BASELINE 8-WEEK CHANGE

ADJUSTED
MEAN

STANDARD
ERROR

ADJUSTED
MEAN

STANDARD
ERROR

FACT-B total C 92.7 8.12 �0.03 4.03

Ex 102.5 6.85 6.8 3.37

ExC 97.9 6.80 14.5 3.20

UsC 104.5 7.64 3.1 3.60

P .746 .004

Physical Well-
Being (PWB)

C 18.7 2.00 0.8 1.18

Ex 21.5 1.68 1.9 0.99

ExC 19.4 1.67 4.2 0.94

UsC 22.9 1.88 0.8 1.07

P .365 .000

Emotional Well-
Being (EWB)

C 15.4 1.88 �1.5 0.97

Ex 18.5 1.59 1.0 0.81

ExC 17.1 1.58 4.1 0.76

UsC 18.8 1.77 �0.1 0.86

P .673 .000

Social Well-
Being (SWB)

C 20.2 2.22 0.8 1.19

Ex 20.2 1.87 0.9 1.00

ExC 20.9 1.85 �0.01 0.94

UsC 22.3 2.08 �0.2 1.05

P .934 .600

Functional Well-
Being (FWB)

C 16.4 2.78 �0.8 1.60

Ex 18.8 2.34 1.5 1.33

ExC 19.9 2.32 2.0 1.26

UsC 19.6 2.61 0.5 1.42

P .908 .000

Additional
Concerns (AC)

C 21.7 2.12 �1.0 1.38

Ex 24.2 1.79 1.6 1.16

ExC 20.9 1.78 2.7 1.10

UsC 20.8 2.00 2.3 1.22

P .408 .055

ll baseline scores compared via ANCOVA, factoring in months posttreatment as a covari-

te, with months adjusted to 6.12 for all groups.

ll delta scores compared via ANCOVA, factoring in the baseline score and months post-

reatment as covariates, with months adjusted to 6.12 for all groups.

FACT-B at 8 weeks (P � .004), Bonferroni post hoc: no pairwise comparison significant;

rend toward difference in C vs ExC (P � .06).

PWB at 8 weeks (P � .000), Bonferroni post hoc: no pairwise comparison significant.

EWB at 8 weeks (P � .000), Bonferroni post hoc: ExC vs C (P � .001), ExC vs UsC (P � .006).

FWB at 8 weeks (P � .000), Bonferroni post hoc: no pairwise comparison significant.
onsumption of a magnitude of 3.1 to 3.2 mL · kg · min�1,

THE JOURNAL OF SUPPORTIVE ONCOLOGY
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equivalent to about 10%. This finding was in contrast to the
C or UsC group, which reported slight declines in cardiore-
spiratory fitness. These findings are consistent with a meta-
analysis of other exercise intervention studies,14 which re-
ported a mean increase of 3.39 mL · kg · min-1 in response
to exercise, equivalent to almost one MET improvement in
fitness. Improvement in cardiorespiratory fitness was a posi-
tive finding from this study, especially as aerobic fitness is an
established predictor of disease risk and mortality.35

Reductions in depressive symptoms favored the two exer-
cise groups (Ex, ExC), with BDI scores decreasing 3.6 and 4.0
points, respectively. This reduction in depressive symptoms
approached the 5-point difference, corresponding to a mini-
mally important clinical difference.28

The ExC group reduced their depression symptom inventory
scores from 15.0 (mild depression) to 11 (normal range). Al-
though the scores were not significantly different at baseline, the
ExC group did commence the study with the highest depression
inventory, with mild depression symptoms and possibly more to
gain from the intervention than did those groups starting with
lower depressive symptom scores. Surprisingly, the C group ex-
hibited minimal changes in depressive scores. One possible ex-
planation was raised in the exit interviews: The counseling
process brought up issues that many women were possibly sup-
pressing to protect themselves and those around them. A main
focus of the counseling was reframing and developing better
coping strategies. However, a focus on the women’s problems,
even with the aim of relieving the anxiety and depression asso-
ciated with them, may have increased the women’s awareness of
their psychological and emotional struggles. This self-confronta-
tion may have led to greater feelings of depression in the short
term, which could have been alleviated after continued practice
of coping strategies taught to the women by the counselor
throughout the intervention. A notable finding from this study
was that the greatest reduction in depressive symptoms was
observed in the multimodal group that engaged in both exercise
and counseling, which would certainly be recommended as a
more comprehensive approach. The improvement seen in the
ExC group may indicate that simultaneously participating in
exercise plus counseling provides a coping mechanism for the
women, with the exercise acting as an outlet to relieve depres-
sion and increase levels of dopamine and serotonin, hormones
that are associated with depression.

The intervention also revealed reductions in self-reported
fatigue in the C, Ex, and ExC groups compared, with those in
UsC, with significant reductions reported in ExC, compared
with UsC. The current study provides evidence that incorporat-
ing exercise and counseling after treatment was conducive to
reducing fatigue, and addressed both the mental and physical
aspects of fatigue. It should be noted that while the ExC group
had the greatest reduction in overall fatigue, the C group had a
greater reduction than did the Ex group. While these differences
were nonsignificant, the trends may indicate that psychological
counseling makes important contributions to fatigue reduction.

As hypothesized, the greatest improvement in QOL was ob-

served in the multimodal group, with more than double the c
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mprovement of the Ex group. In response to the intervention,
oth the Ex and ExC groups exceeded the 5-point minimally
mportant difference identified for the FACT-B scale,23,24 with
djusted improvements of 6.8 and 14.5 points in the Ex and ExC
roups, respectively. The Ex group’s findings were consistent
ith the meta-analysis,14 whereby pooled data from three ran-
omized, controlled trials demonstrated a significant increase of
.62 on the FACT-B scale in breast cancer survivors in response
o exercise. In contrast, C and UsC group scores remained
elatively unchanged. The ExC group improved more than twice
s much as the Ex group, which improved more than twice as
uch as the UsC group. In raw changes, the C group improved

.0 points, the Ex group improved 6.5 points, and the ExC group
mproved 15.0 points. Even with the raw data, the sum of the C
nd Ex groups is only slightly greater than half the improvement
hen the interventions were delivered simultaneously. These

esults indicate that there is some interaction between these two
odalities that allows for more than additive gains in QOL.
As hypothesized, the largest improvement in QOL was

bserved in the multimodal group that utilized both exercise
nd counseling, highlighting the importance and magnitude
f combining the two modalities and showing that the inter-
ction is more than additive. Possible explanations for the
arge increase in QOL for the ExC group were twofold: the
ffectiveness of dealing with the physical and mental aspects
f recovery and the fact that the initial scores of this group
ere the lowest and possibly had the most potential to im-
rove. These findings show that while addressing only one
imension of QOL may improve a breast cancer survivor’s
verall well-being, attention must be given to multiple di-
ensions to fully improve global QOL. Anecdotally, many of

he women indicated they were keen to join an exercise
rogram but not a counseling program after their breast can-
er treatment. However, all stated that they gained enormous
enefit from the counseling sessions and enjoyed the multi-
odal approach to their rehabilitation.
Limitations of this study include the small sample size and

ubsequent limited power, and the fact that correcting for
onths post treatment and baseline factors allowed for more

onservative results. Data from this study indicate that further
esearch is warranted to determine what effects a multimodal
xercise and counseling program may have for physiological and
sychological well-being in breast cancer survivors, incorporat-
ng a larger cohort study and longer duration. Further
esearch is also warranted to determine if a multimodal
xercise and counseling program can elicit similar physio-
ogical and psychological well-being benefits for other can-
er survivor populations.

ONCLUSIONS
Conclusions should be taken with care, and further random-

zed, controlled research would be needed to confirm these phys-
cal and psychological improvements in response to the exercise
nd psychological counseling intervention. However, this trial
rovides preliminary evidence that a multimodal exercise and

ounseling program is feasible, has good adherence, and was
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effective for improving physiological function, QOL, fatigue, and
depression symptoms in breast cancer survivors. It also suggests
that after breast cancer, survivors need help addressing all di-
mensions of their QOL, and that a holistic approach will be
more beneficial and meaningful than would only a physically or
psychologically focused intervention.

Future research needs to determine what exact form of inter-
vention will best improve each dimension of QOL for breast
cancer survivors. For example, to address the physical dimension,
possibilities range for exercise programs to deliver hydrotherapy,
Pilates, resistance training, and any combination or permutation
of other fitness activities. Likewise, various psychological inter-
ventions exist, from analytic psychotherapy to group discussion
Oncol 2005;23(4):899-909. Functional Assessment of C
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eed to be tested for what combinations are most acceptable for
atients and what can feasibly be delivered in different circum-
tances. For example, the availability of trained professionals is
ikely to differ from an urban to a rural setting; it would be
dvantageous to identify the most effective interventions that
an also be delivered across any setting.
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