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Patient preference and timing for exercise in breast cancer care
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Abstract Exercise is recommended following cancer diagno-
sis and may be particularly valuable for women receiving
cardiotoxic chemotherapy treatments. We investigated breast
cancer patient preference on exercise programming in a pro-
spective manner and retrospectively assessed length of time
between diagnosis and chemotherapy initiation. Sixty-seven
newly diagnosed breast cancer patients responded to questions
regarding exercise programming related to cancer treatment
and surveys on current activity level. Additionally, a retro-
spective chart review was conducted on 500 random breast
cancer patients. Age, cancer stage, treatment, and treatment
dates were extracted.Womenwere interested in, or, absolutely
wanted to, participate in an exercise program before treatment
(76.2%). There was uncertainty regarding willingness to delay
treatment; 49.2% were willing to delay their treatment if the
program was recommended by their doctors, 41.8% would
not, and 9.0% were too unsure to respond. However, women
would like to hear information about an exercise program for
cancer patients when they are first diagnosed (61.9%). We
observed that 64.6% of women were below recommended
levels of physical activity; yet, current activity was not asso-
ciated with an interest in an exercise program or willingness to

delay treatment. Retrospectively, we observed an average in-
terval of 72.6 ± 34.6 days between cancer diagnosis and initi-
ation of anthracycline-based chemotherapy treatment, with
younger women with more advanced cancer receiving
anthracycline-based chemotherapy. Based on patient prefer-
ence and length of time to chemotherapy initiation, a reason-
able next step to promote the current recommendations for
exercise could be to integrate exercise into breast cancer care
earlier in treatment.
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Introduction

Several national and international agencies recommend exer-
cise participation for all persons following a cancer diagnosis
[1–3]. The current evidence suggests that aerobic exercise
training is safe during neoadjuvant and adjuvant therapy
[4–8]. Importantly, this evidence also indicates that aerobic
exercise training programs (50–75% of baseline exercise ca-
pacity for 12–15 weeks) improve cardiopulmonary function
and patient-related outcomes [1, 9].

Increases of 13.3% in cardiopulmonary fitness have been
observed with aerobic exercise training programs during neo-
adjuvant chemotherapy [7]. Cardiopulmonary fitness is highly
predictive of overall and cardiovascular specific mortality in
women [10, 11]. Specifically, an increase in cardiopulmonary
fitness of approximately 10% has been associated with a 19%
reduction in risk for cardiovascular mortality [12]. This is
important as breast cancer patients already present at diagnosis
with 31% lower cardiopulmonary fitness levels compared to
healthy age-matched women [13].

* Kathryn H. Schmitz
kschmitz@phs.psu.edu

1 College of Medicine, Pennsylvania State University, Hershey, PA,
USA

2 University of Pennsylvania, Hospital of the University of
Pennsylvania, Philadelphia, PA, USA

3 University of Pennsylvania, Pennsylvania Hospital,
Philadelphia, PA, USA

4 Penn State College of Medicine, Penn State Cancer Institute, Mail
Code CH69, 500 University Drive, Hershey, PA 17033, USA

Support Care Cancer (2018) 26:507–514
DOI 10.1007/s00520-017-3856-8

mailto:kschmitz@phs.psu.edu
http://crossmark.crossref.org/dialog/?doi=10.1007/s00520-017-3856-8&domain=pdf


This enhanced risk for cardiovascular mortality in breast
cancer patients is further compounded by cardiotoxic
anthracycline containing chemotherapy, which causes perma-
nent cardiac damage through a variety of mechanisms
[14–16]. Cumulative doses of doxorubicin well below the
treatment ceiling of 550 mg/m2 have been shown to induce
subclinical impairment of cardiac function [17–19]. Long-
term consequences of subclinical left ventricular dysfunction
seen in cardiotoxicity are not entirely known. However, they
appear to increase the susceptibility to progressive cardiac
dysfunction associated with aging and cardiovascular disease
(CVD) as estimates indicate that breast cancer survivors have
an increased risk of heart failure and coronary artery disease
(hazard ratio: 1.95 and 1.27, respectively) [20].

Pre-clinical studies of exercise training prior to chemother-
apy have reported a significant attenuation of anthracycline-
induced cardiac injury by a variety of mechanisms [21–25].
However, no study to date has investigated the preventative
effects of an exercise intervention before chemotherapy on
subclinical changes in cardiac function or biomarkers of car-
diac damage. The reluctance to initiate an intervention at this
time point may be due to the perceived urgency to initiate
curative treatment, or, unfamiliarity with the benefits of exer-
cise. Yet, given the clinical recommendations for exercise fol-
lowing a cancer diagnosis, and recent work investigating ex-
ercise training during neoadjuvant chemotherapy, we were
interested in the feasibility of implementing exercise program-
ming earlier in the breast cancer care continuum for women
not receiving neoadjuvant chemotherapy. We sought to char-
acterize patient preference regarding such an intervention giv-
en the burden women already face with their cancer care and
also determine the average window of opportunity between
diagnosis and chemotherapy initiation. In order to do this, we
used two aims: (1) we surveyed a group of newly diagnosed
breast cancer patients on their preferences regarding exercise
in their cancer care and (2) we conducted a medical record
review on a larger sample to distill average time between
diagnosis and chemotherapy initiation. The goal of this study
was to use a multi-modal assessment of important feasibility
issues in exercise programming for clinical breast cancer care.

Methods

Setting

The study was conducted at the University of Pennsylvania
Hospital and Pennsylvania Hospital and was approved by the
institutional review board of the University of Pennsylvania.
All procedures performed in studies involving human partic-
ipants were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or

comparable ethical standards. Eligibility criteria for the ques-
tionnaire portion of the study (aim 1) included being English-
speaking, female, between the ages of 18 and 80, and had been
diagnosed with breast cancer. From 2012 to 2014, women
were recruited at a pre-surgical appointment with a breast
surgeon where informed consent was obtained. Participants
completed an interviewer administered questionnaire and
self-reported on leisure time activity as well as behavioral
stage of change.

Procedure and measures

The questionnaire consisted of four multiple choice questions.
Women were asked if they would be interested in participating
in an exercise program before chemotherapy initiation (should
chemotherapy be recommended), if they would be willing to
put off their chemotherapy treatment (should chemotherapy be
recommended), who they would like to hear information about
exercise programming from, andwhen theywould like to know
information about exercise programming in relationship to their
cancer treatment. Additionally, the Godin Leisure-Time
Exercise Questionnaire and the Exercise Stages of Change-
short form were administered [26, 27]. Leisure Score Index
(LSI) was calculated from the Godin Leisure-Time Exercise
Questionnaire. Scores 24 and higher are associatedwith activity
at or above the public health recommendation of 150 min/week
of moderate physical activity [28].

A separate retrospective chart review (aim 2) of 500 wom-
en treated for breast cancer at the University of Pennsylvania
in 2011 was conducted. Women were randomly selected via
computer-generated randomization methods. We determined
the time interval between breast cancer diagnosis (defined as
the date of the diagnostic breast biopsy procedure) and che-
motherapy initiation. Clinical information, including age, eth-
nicity, diagnosis date, cancer stage, summary of first course of
treatment, starting date of chemotherapy, timing of chemo-
therapy (neoadjuvant or adjuvant), and drugs used during che-
motherapy, was obtained from a review of electronic medical
records by an independent researcher (KS).

Statistical analysis

χ2 was used to test independence of distribution of categorical
data for each survey question. ANOVA was used to assess
differences between continuous variables for each survey
question. Survey responses to questions 2 and 3 were col-
lapsed into more robust categories for analysis. Students’ t test
and χ2 were used to assess differences between women treated
with or without anthracycline chemotherapy. P values < 0.05
were considered to indicate statistical significance. All testing
and descriptive statistics were carried out using STATA soft-
ware version 12.0.
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Results

Sixty-seven women, aged 55.3 ± 11.6 years, completed the
questionnaire portion of the study (Table 1). Our response rate
was 69.6%. On average, patients were Caucasian (71.6%),
overweight (BMI: 28.4 ± 6.1 kg/m2), parous, and post-meno-
pausal. Lumpectomy was the predominant surgical recommen-
dation (71.6%) and the majority of breast cancer patients had
stage 1 cancer (61.2%) which was hormone sensitive (75.8%
ER/PR+). The study questions posed and responses recorded
are displayed in Table 2. Most women absolutely wanted to or
were at least interested in participating in an exercise program
before treatment (76.2%). As exercise initiated before
cardiotoxic chemotherapy and radiation may be beneficial, we
asked women if they would be willing to delay their treatment
in order to implement an exercise program as part of their
clinical care. Forty-nine percent of the study cohort was ame-
nable to delaying treatment, with the important caveat that they
would only put off treatment if their physician recommended
doing so. A physician may not need to be the gate keeper to
deliver detailed exercise programming information as 58.5% of
participants would be open to hearing such information from a
cancer exercise specialist. Lastly, the majority of women were
interested in receiving the information about exercise program-
ming in their cancer care when they were diagnosed (61.9%),
compared to when they were first told about an abnormal
screening (15.9%), or compared to hearing this information
yearly from their gynecologist (22.2%).

Similar to current trends in the US population for physical
activity, 64.6% of the study population was sedentary, as only
35.4% were at or above the public health recommendation for
150 min per week of moderate to vigorous physical activity
(Table 3). However, 50.0% of the study population believed
that they were exercising regularly (Table 3). A small percent-
age (9.1%) did not intend to start regular exercise at all.

We next investigated if demographics, current physical ac-
tivity levels, or behavioral stage of change were associated
with responses to exercise programming. Responses to inter-
est in exercise programming, delaying treatment to initiate
exercise programming, and who should deliver information
on exercise programming were not different by BMI, ethnic-
ity, or presence of comorbidities (Table 4). There was a trend
(P = 0.07) for younger women to desire information on exer-
cise programming prior to their breast cancer diagnosis. There
was also a trend (P = 0.07) for women whom exercised at or
above public health recommendations for physical activity to
be more willing to delay breast cancer treatment for exercise
programming, compared to women that did not meet public
health recommendations for physical activity. We did not see
any differences in responses to the questionnaire by self-
reported behavioral change.

Given patient interest in exercise pre-habilitation, and the
preference for this modality to be introduced at cancer

diagnosis, we investigated the length of the treatment interval
between diagnosis of breast cancer and initiation of
anthracycline containing chemotherapy treatment. After chart
review of 500 patients diagnosed with breast cancer and treated
at the HUP, we noted the number of breast cancer patients that
(1) received chemotherapy (179 women, 35.8% of breast can-
cer patients) and (2) received anthracycline containing chemo-
therapy (83 women, 16.6% of breast cancer patients, 46.4% of
breast cancer patients receiving chemotherapy) (Fig. 1a).
Further, 11 women received neoadjuvant anthracycline con-
taining chemotherapy, while 72 women received adjuvant
anthracycline containing chemotherapy (72 women, 14.4% of
breast cancer patients, 40.2% of breast cancer patients receiving

Table 1 Demographics of women completing surveys (n = 67)

Age (year) 55.3 ± 11.6

Ethnicity (n, %)

White 48 (71.6)

Black 15 (22.4)

Other 4 (6.0)

BMI kg/m2 28.4 ± 6.1

Menstrual characteristics

Age at menarche (year) 12.6 ± 1.5

Parity (n, %) 55 (82.1)

Age at first child 25.9 ± 6.4

Menopausal (n, %) 44 (65.7)

Comorbidities (n, %)

Diabetes 11 (16.4)

Hypertension 23 (34.3)

Dyslipidemia 16 (23.9)

Lifestyle risk factors (n, %)

Tobacco use (current or previous) 28 (41.8)

Alcohol intake (> 0 beverages/week) 34 (50.7)

Surgical recommendation (n, %)

Mastectomy 19 (28.4)

Lumpectomy 48 (71.6)

Tumor characteristicsa (n, %)

ER/PR+ 50 (75.8)

HER2+ 12 (18.2)

TNBC 13 (19.7)

Stage (n, %)

0 2 (3.0)

1 41 (61.2)

2 19 (28.4)

3 5 (7.4)

4 0 (0)

BMI body mass index, ER estrogen receptor, PR progesterone receptor,
HER2 human epidermal growth factor receptor 2, TNBC triple negative
breast cancer

Mean ± SD
aMay add to more than 100% because of ER/PR + HER2+ patients
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chemotherapy, and 86.7% of breast cancer patients receiving
anthracycline containing chemotherapy). On average, we ob-
served 72.6 ± 34.6 days (median 68 days, range 17–164 days)
between cancer diagnosis and initiation of anthracycline based
adjuvant chemotherapy treatment (Fig. 1b).

Demographic data on the 83 women that received
anthracycline containing chemotherapy and the 96 women
receiving non-anthracycline containing chemotherapy are pre-
sented in Table 5. Women treated with anthracyclines were
significantly younger and presented with significantly more
advanced cancer stage compared to women receiving non-
anthracycline containing chemotherapy.

Discussion

To better understand feasibility of exercise programming in
clinical breast cancer care, we investigated patient interest,
preference on timing and delivery, relationships between pa-
tient preference and patient characteristics, as well as temporal
clinical progression of treatment. Our findings are preliminary,
but suggest that breast cancer patients are interested in the
clinical use of exercise programming, and that patients are
open to cancer exercise specialists delivering information re-
garding the programming. Further, if the patient’s physician is
in agreement that initiating lifestyle modifications will aid in
clinical breast cancer care, patients may be more willing to
delay their curative treatment at the physician’s recommenda-
tion. Additionally, while our cohort was predominantly sed-
entary, we observed that participants who were more physi-
cally active were more likely to be open to delaying their
treatment. However, delaying treatment may not be necessary.

We observed that women receiving adjuvant anthracycline
containing chemotherapy had an average of 72.6 days be-
tween diagnosis and start of chemotherapy.

In this study, we observed a high interest level in exercise
programming which was similar to other studies [29].
Additionally, we did not observe any patient characteristics
which identified participants that were not interested in exer-
cise programming. Neither current physical activity level nor
presence of comorbidities was associated with disinterest or
uncertainty regarding exercise programming. Others have also
reported strong unbiased initial interest in exercise program-
ming which may be due to the Bteachable moment^ seen fol-
lowing cancer diagnosis [30, 31].

Retrospective reports indicate that breast cancer patients
are highly motivated to make lifestyle changes, specifically
during the period following diagnosis and before treatment.

Table 2 Patient preferences on exercise programming in breast cancer care

Question Options n (%)

(1) If there was a prescribed exercise program that you could join right now,
before your cancer treatment started, would you…

(a) Absolutely want to participate 29 (43.3)

(b) Be interested in participating 22 (32.9)

(c) Be unsure about participating 8 (11.9)

(d) Absolutely not be interested in participating 8 (11.9)

(2) If you knew more details about how helpful exercise is as Bpre-habilitation^
would you be willing to put off your treatment?

Would put off treatment for (a) 2 weeks, (b) 1 month, (c)
as long as my physician advised

33 (49.2)

(d) Would not put off treatment at all 28 (41.8)

Refused to answer or Bunsure^ written 6 (9.0)

(3)Who would you prefer provide you information about exercise programming? M.D. (a) Primary care physician (b) Surgeon (c)
Oncologist)

27 (41.5)

(d) Cancer Exercise Specialist 31 (47.7)

Either (circled both (d) and one of (a), (b), or (c)) 7 (10.8)

(4) When would you like to know information on exercise programming? (a) Yearly from your gynecologist 14 (22.2)

(b)When you were first told about an abnormal screening 10 (15.9)

(c) At your first visit where you were diagnosed 39 (61.9)

Letters (a), (b), (c), (d) represent multiple choice options on the survey

Table 3 Physical activity level and behavioral stage of change

Physical activity level n (%)

Active (LSI ≥ 24) 23 (35.4)

Insufficiently active (LSI ≤ 23) 42 (64.6)

Stage of change

Have been exercising regularly for more than 6 months 27 (40.9)

Have been exercising regularly for less than 6 months 6 (9.1)

I intend to start exercising regularly in the next 30 days 15 (22.7)

I intend to start exercising regularly in the next 6 months 12 (18.2)

I do not intend to start exercising regularly in the next
6 months

6 (9.1)

Leisure Score Index (LSI) ≥ 24 represents physical activity at or above
physical activity guidelines of 150 min/week
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Jones et al. showed that 38.8% of breast cancer survivors
reported they would have preferred receiving exercise
counseling before treatment, compared to 18.7% during

treatment, 21.5% immediately following treatment, and
21.2% 3 months or more following treatment [32]. Our pro-
spective study confirms patient interest in exercise counseling
before treatment [33, 34]. Not only are patients interested in an
exercise program before treatment, but breast cancer patients
have specifically identified a preference for exercise counsel-
ing at the point of diagnosis. This selection was in comparison
to options of exercise counseling prior to a confirmed diagno-
sis (yearly at gynecologist, or at time of abnormal screening
result). It must be noted though that patient preference for
exercise programming and intentions may not correlate well

Table 4 Response to questionnaire by demographics and health status

Q A Age BMI Ethnicity Comorbidities Physical activity
level

(years) (kg/m2) White Non-
white

0 1+ LSI < 23 LSI ≥ 24

1 Absolutely want to participate 54.1 ± 9.8 29.2 ± 5.9 20 (41.7) 9 (47.4) 18 (47.4) 11 (37.9) 15 (35.7) 14 (60.9)

Be interested in participating 53.5 ± 12.7 27.7 ± 5.5 16 (33.3) 6 (31.6) 13 (34.2) 9 (31.1) 16 (38.1) 5 (21.7)

Be unsure about participating 61.9 ± 9.3 26.2 ± 7.0 6 (12.5) 2 (10.5) 3 (7.9) 5 (17.2) 6 (14.3) 2 (8.7)

Absolutely not be interested in participating 58.1 ± 15.4 29.5 ± 8.2 6 (12.5) 2 (10.5) 4 (10.5) 4 (13.8) 5 (11.9) 2 (8.7)

2 Would put off treatment 52.5 ± 10.6 27.7 ± 5.5 22 (45.8) 11 (57.9) 18 (47.4) 15 (51.7) 17 (40.5) 16 (69.6)

Would not put off treatment 58.0 ± 11.6 28.6 ± 6.7 20 (41.7) 8 (42.1) 17 (44.7) 11 (38.0) 20 (47.6) 6 (26.1)

Unsure 58.5 ± 14.4 30.8 ± 7.1 6 (12.5) 0 (0.0) 3 (7.9) 3 (10.3) 5 (11.9) 1 (4.3)

3 M.D. 54.7 ± 12.5 27.7 ± 5.8 22 (47.8) 5 (26.3) 17 (44.7) 10 (37.1) 16 (39.0) 11 (47.8)

Cancer Exercise Specialist 55.5 ± 10.5 28.4 ± 6.7 19 (41.3) 12 (63.2) 18 (47.4) 13 (48.1) 21 (51.2) 9 (39.1)

Either 52.4 ± 11.5 28.2 ± 4.5 5 (10.9) 2 (10.5) 3 (7.9) 4 (14.8) 4 (9.8) 3 (13.1)

4 Yearly from your gynecologist 52.0 ± 12.5 28.8 ± 5.4 9 (20.5) 5 (26.4) 10 (27.8) 4 (14.8) 10 (25.0) 4 (18.2)

When you were first told about an abnormal screening 49.3 ± 7.0 27.9 ± 7.4 6 (13.6) 4 (21.0) 7 (19.4) 3 (11.1) 6 (15.0) 4 (18.2)

At your first visit where you were diagnosed 57.3 ± 11.1 28.0 ± 6.0 29 (65.9) 10 (52.6) 19 (52.8) 20 (74.1) 24 (60.0) 14 (63.6)

Responses (A) to questions (Q) 1–4 are presented with average (mean ± SD) age and BMI, as well as distribution (n, %) of ethnicity, comorbidities, and
physical activity level (Leisure Score Index (LSI) ≥ 24 represents physical activity at or above physical activity guidelines of 150 min/week)

Fig. 1 A retrospective chart review of randomly selected breast cancer
cases was conducted (a). We assessed the number of patients who
received anthracycline containing chemotherapy regimens as part of
their clinical care. We also assessed the length of time between the date
of diagnostic breast biopsy and the date of initiation of anthracycline-
based adjuvant chemotherapy treatment (b)

Table 5 Characteristics of women receiving anthracycline containing
(AC) chemotherapy or non-AC chemotherapy

AC (n = 83) non-AC (n = 96) P value

Age (year) 49.7 ± 11.0 57.8 ± 12.5 < 0.001

Ethnicity (n, %)

White 56 (67.5) 72 (75.0) 0.45

Black 22 (26.5) 21 (21.9)

Other 3 (6.0) 3 (3.1)

Stage (n, %)

0 0 (0) 2 (2.1) < 0.001

1 8 (9.6) 51 (53.1)

2 49 (59.0) 26 (27.1)

3 25 (6.0) 6 (6.3)

4 0 (0) 11 (13.3)

Mean ± SD
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with behavior. Indeed, Broderick et al. report that from
6weeks following completion of chemotherapy through 1 year
following completion of chemotherapy, breast cancer survi-
vors showed no differences in physical activity level com-
pared to a comparison (non-cancer) group [35].

During chemotherapy, support for behavior change and
particularly with regard to exercise-oncology will likely be
necessary to observe clinically meaningful responses. We re-
port that breast cancer patients are open to cancer exercise
specialists delivering exercise interventions. A total of
47.7% of women in this study reported that they would prefer
to receive exercise counseling from a cancer exercise special-
ist as opposed to a physician, and 10.8% are open to hearing
this information from either a cancer exercise specialist or a
physician. This is similar to young-adult cancer survivors
(49.6%), while a higher number (77%) of older-adult cancer
survivors would prefer to receive exercise counseling from an
exercise specialist affiliated with a cancer center [29, 32].

Having cancer exercise specialists deliver exercise pro-
gramming early in breast cancer treatment would be advanta-
geous as we observed a window of opportunity that would be
clinically meaningful. We observed an average interval of
72 days between breast cancer diagnosis and star of adjuvant
anthracycline containing chemotherapy. We explored this in-
terval in breast cancer care specifically for women who re-
ceived anthracycline containing chemotherapy because of
known cardiotoxicity associated with anthracyclines. Pre-
clinical studies have indicated that both chronic and acute
exercise training prior to doxorubicin administration is protec-
tive against anthracycline-induced cardiac damage [22–25].

No clinical trial has been done to investigate whether exer-
cise prior to chemotherapy initiation is effective in preventing
or mitigating cardiotoxicity in humans. However, studies have
shown that as little as 4 weeks of exercise training can signif-
icantly improve cardiac and vascular function in patients with
comorbidities such as obesity [36], hypertension [37], and
coronary artery disease [38]. Not only can exercise signifi-
cantly impact cardiovascular structure and function in a short
amount of time, but cellular adaptations such as increasing
antioxidant expression [39], mitochondrial energymetabolism
[40], and activity of DNA repair enzymes [41, 42] are impor-
tant in mitigating cardiotoxicity.

Cardiotoxic chemotherapy is part of the Bmulti-hit^ hy-
pothesis by Jones et al. [43]. This hypothesis posits that breast
cancer patients are already at risk for CVD, are exposed to
treatment induced damages, and will continue to be subjected
to cardiovascular insults due to lifestyle and aging [43]. In our
study, 43% of women who completed the questionnaire had at
least one comorbidity at diagnosis and thus are already at risk,
if not already presenting with CVD. Also in our study, women
who received anthracycline containing chemotherapy were
significantly younger than women who received non-
anthracycline containing chemotherapy. As women live

longer following a breast cancer diagnosis, they increase their
risk for dying from other causes of death, of which CVD is the
leading cause [44]. Thus, as women receiving anthracycline
containing chemotherapy tend to be younger, there may be
even greater long-term risk for CVD in this population.

An important finding of our study is that only 14.4% of
women in this study received adjuvant anthracycline contain-
ing chemotherapy. Further, while the observed window of
opportunity for exercise programming was 72.6 days between
diagnosis and start of chemotherapy, how this interval works
clinically needs to be acknowledged. Pathology results and a
formal cancer diagnosis are often followed by an initial clinic
visit with a breast surgeon. At this point, a breast cancer pa-
tient’s oncological treatment plan is not formalized. Thus,
identifying breast cancer patients during their first clinic visit
that will be receiving anthracycline containing chemotherapy
is not possible. However, waiting to initiate exercise program-
ming until patients are recommended for anthracycline con-
taining chemotherapy will significantly reduce the amount of
time available for physiological adaptation to exercise.

Exercise, and avoidance of inactivity, is clinically recom-
mended for all cancer patients [1–3]. Therefore, exercise pro-
gramming can be initiated for all, as clinically recommended,
and further tailored for those at the highest risk for
cardiotoxicity. Specifically, upon positive biopsy results, a
cancer exercise specialist could contact the patient via phone
and introduce information regarding increasing physical ac-
tivity level. Then, a cancer exercise specialist embedded in the
cancer center could see newly diagnosed patients immediately
following a patient’s clinic visit with the breast surgeon. Such
an approach would limit patient burden while increasing com-
prehensive care for all women.

A limitation of our study is the small sample size associated
with the interviewer administered questionnaire. The sample
also was drawn from an urban academic medical center.
Generalizability for rural populations or other cancer institutes
may be difficult due to differences in perceptions of health and
wellness. Additionally, as the questionnaire was interviewer
administered, there is likely reporting bias in the form of social
desirability. This may affect responses towards more positive
health beliefs/behaviors, such as participant interest in exer-
cise programming or desire to hear about exercise program-
ming from a cancer exercise specialist. Further, this study did
not assess objective measures of physical activity and relied
on self-report. Thus, there is high probability for under
reporting the number of sedentary individuals [45]. Specific
to this study, we observed a trend for women that self-reported
higher physical activity levels to be more open to delaying
their treatment compared to women that self-reported lower
physical activity levels. This trend would likely not remain if
we had objective measures of physical activity levels, and this
conclusion is supported by the observed lack of association
between stage of change and patient choice in treatment delay/
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timing. While this study provides some insight on the accept-
ability of hypothetical exercise programming in breast cancer
treatment, future research will require a mixed method ap-
proach (qualitative and quantitative) to examine the accept-
ability of a pilot exercise program in clinic. Future research
with a pilot exercise program in clinic will provide critical
observations for dissemination and implementation.

In summary, this study provides preliminary observations
on patient preference with regard to exercise programming in
clinical breast cancer care. We show that while the differential
value of exercise in relationship to treatment timing is current-
ly unknown, there is a window of opportunity within current
clinical care to potentially implement an intervention for pa-
tients receiving chemotherapy. Together with supportive data
from preclinical studies on exercise-induced cardio-protection
against anthracycline-induced damage, and clinical studies on
exercise during chemotherapy, this study highlights the plau-
sibility of initiating these supportive interventions as early as
possible in breast cancer care.
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