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Abstract

Background—~Physical activity and exercise appear to benefit patients receiving preoperative
treatment for cancer. Supports and barriers must be considered to increase compliance with home-
based exercise prescriptions in this setting. Such influences have not been previously examined.

Methods—We used quantitative and qualitative methods to examine potential physical activity
influences among patients who were prescribed home-based aerobic and strengthening exercise
concurrent with preoperative chemotherapy or chemoradiation for pancreatic cancer. Physical
activity was measured using exercise logs and accelerometers. Social support for exercise

and perceived neighborhood walkability were measured using validated surveys. Relationships
between influences and physical activity were evaluated using linear regression analyses and
qualitative interviews.

Results—Fifty patients received treatment for a mean of 16+9 weeks prior to planned surgical
resection. Social support from family and friends and neighborhood aesthetics were positively
associated with physical activity (p<.05). In interviews, patients confirmed the importance of these
influences and cited encouragement from healthcare providers and desire to complete and recover
from treatment as additional motivators.

Conclusions—Interpersonal and environmental motivators of exercise and physical activity
must be considered in the design of future home-based exercise interventions designed for patients
receiving preoperative therapy for cancer.
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Introduction

Complex operations, often following receipt of chemotherapy and/or radiation therapy, are
potentially curative for patients with early stage cancer, but patients’ physiologic status

and anticipated postoperative recovery factor heavily into the decision to operate.1=3 In
pancreatic and other cancers, chemotherapy and/or chemoradiation therapy are increasingly
used to treat tumors prior to surgery.3-5 Exercise may help maintain or even improve

the physical fitness of patients with cancer when administered concurrently with these
preoperative therapies.,” potentially conferring physiologic benefits that improve their ability
to recover from surgery. However, cancer is often diagnosed among older adults, who

are frequently frail (either at baseline and/or from the disease process), and for whom
preoperative therapies may be difficult to tolerate.1.8-11 Therefore, while exercise has the
potential to improve the health of patients treated for cancer, the benefits associated with
exercise prescribed in the preoperative setting may be moderated by significant disease- and
treatment-related barriers.

Results from our prior study of preoperative exercise in pancreatic cancer patients prompted
us to examine these and other factors that may influence physical activity. 12 Participants
who were enrolled in a home-based exercise program concurrent with preoperative therapy
for pancreatic cancer achieved considerable average weekly aerobic and strengthening
exercise volumes (98.6 and 57.4 minutes, respectively), but the degree to which patients
exercised was highly variable (standard deviations of 69.8 minutes and 36.0 minutes,
respectively).12 To investigate potential influences that contribute to this variability, we
turned to socioecological models of health behavior, which provide a foundation for
investigating physical activity influences and inform behavioral interventions, positing that
behavioral influences operate at various levels.13-17 These influences and levels include
interpersonal factors, including interactions with other individuals, and environmental
factors, including aspects of natural and built environments.18 Influences at multiple levels
interact to affect behavior, so it is important for interventions to address multiple levels in
order to be most effective,15:16.19

It is hypothesized that social support and neighborhood resources represent critical
interpersonal and environmental influences on cancer patients’ physical activity in the
context of home-based programming during preoperative treatment.2%:21 Spouses, family
members, and friends may influence the degree to which patients exercise by providing
social support that is emotional (e.g., encouragement or praise), informational (e.g.,
improving one’s understanding of safe and effective physical activity), or instrumental (e.g.,
providing transportation or companionship).22:23 Studies using both surveys and qualitative
interviews have established the importance of social support for physical activity among
older adults?425 and cancer survivors.28:27 Understanding patients’ neighborhood resources
may also be critical when prescribing home-based exercise regimens because patients’
perceptions of how convenient, safe, and enjoyable it is to exercise in a neighborhood
influence their physical activity.28:2% Furthermore, neighborhood walkability and availability
of recreational spaces have been associated with increased physical activity in cancer
survivors,30:31
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The purpose of this study was to characterize relationships between socioecological factors
and physical activity among patients enrolled in a home-based exercise program concurrent
with preoperative treatment for pancreatic cancer. Pancreatic cancer treatment represents an
understudied context in exercise oncology research, and there exists significant potential

to improve treatment and quality of life outcomes.32 Given the challenges of age, disease,
and treatment, it is particularly important to identify socioecological supports and barriers
to improve interventions and to help patients make and maintain healthy lifestyle changes.
We used a combination of self-reported, objective, and qualitative methods to investigate
these potential relationships. Our research focused on social support from family and friends
and perceived neighborhood walkability because they have been shown to be important
predictors of physical activity among cancer survivors and older adults.22:33

Setting and Eligibility Criteria

Patients were recruited for enroliment to a prospective trial of preoperative exercise at
The University of Texas MD Anderson Cancer Center, and all study activities were
approved by the Institutional Review Board (protocol 2014-0702). Complete inclusion
and exclusion criteria have been described previously.12 In brief, patients who presented
with biopsy-proven pancreatic cancer and who were planned to receive at least 6 weeks

of preoperative therapy (systemic chemotherapy and/or chemoradiation therapy) prior to
anticipated surgery were screened for enrollment. Patients with medical contraindications to
unsupervised exercise prescription based on recommendations from referring physicians
were excluded. Potentially eligible patients completed the Physical Activity Readiness
Questionnaire (PAR-Q)34 and the Patient-Reported Outcomes Measurement Information
System (PROMIS) Physical Function 12a Short Form3® screener question (“Can you walk
25 feet on a level surface, with or without support?”). Patients taking blood pressure
medications or with musculoskeletal concerns received appropriate medical clearance.
Patients with musculoskeletal concerns received encouragement for low impact aerobic
exercise (i.e., stationary cycling for arthritic knees) and modifications to strengthening
exercises (i.e., reduced repetition range of motion for shoulder impairments).

Exercise Prescription

Participants were encouraged to engage in home-based, multimodal exercise from
enrollment until final surgical evaluation.12:32 Exercise prescription was based on
recommendations from the American Cancer Society and American College of Sports
Medicine but was attenuated to accommodate older age and simultaneous preoperative
treatment among patients in the trial.36-38 The attenuated exercise prescription was selected
to provide previously inactive participants with an attainable weekly exercise volume and
to encourage progression, and patients were encouraged to exceed this prescription as able.
The target exercise period spanned the entirety of preoperative treatment (chemotherapy

or chemoradiation) and treatment break between preoperative treatment and final surgical
evaluation.
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In brief, patients were encouraged to perform preferred moderate-intensity aerobic exercise
(e.g., brisk walking, elliptical trainers, stationary bicycles) for 220 minutes per day on

>3 days per week, for a minimum weekly aerobic exercise prescription of 60 minutes.
Patients also were encouraged to perform a full-body strengthening exercise routine
(lasting approximately 30 minutes) on =2 days per week. Instruction and guides covered
19 strengthening exercises, and patients were encouraged to select 8 different exercises
(1-2 for abdominal muscles, 3—4 for upper body muscle groups, and 3—-4 for lower

body muscle groups) and to perform 3 sets of 812 repetitions for each exercise to
complete a strengthening session. Patients received portable resistance tube sets (Stackable
Resistance Band Set, Black Mountain Products) to perform all recommended strengthening
exercises. Exercise instruction, focusing on performing aerobic exercise with proper
intensity resistance exercises with proper form, occurred in-person at enrollment with an
ACSM/ACS certified Cancer Exercise Trainer. Patients received follow-up phone calls
once every two weeks to encourage exercise and monitor for exercise-related questions

or concerns.

Sociodemographic and Clinical Characteristics

The following sociodemographic and clinical variables were collected from patients’
electronic medical records: age at enrollment, sex, location of residence (with distance
between home and study location by zip codes calculated using Google Maps®), body
mass index (kg/m?), disease stage at presentation, treatment regimen during the exercise
program, exercise program duration, and outcome following preoperative treatment (stable
or improved disease and resection or no resection due to disease progression).

Potential Influences on Exercise and Physical Activity

Social support for exercise.—Social support for exercise was measured using the
family and friend participation subscales from the Social Support for Exercise Survey
(SSES).39 Social support for exercise was assessed at baseline and at final surgical
evaluation (follow up), following exercise program participation. The SSES lists items that
family members or friends may do or say to someone who is trying to exercise regularly,
from emotional support (eg, “Gave me encouragement to stick to my exercise program”) to
instrumental support (eg, “Helped plan activities around my exercise”). Patients scored each
item for friends and family separately on a scale from 1=none to 5=very often according

to how frequently they engaged in the listed behavior in the previous 3 months. Scores for
the family participation and friend participation subscales (each with 10 items and score
range 10-50) were computed per published protocols, with higher ratings indicating higher
social support. Validity and reliability of the SSES have been demonstrated.3® The SSES
was administered at both baseline and follow up in order to account for different levels

of social support that family and friends may provide following enrollment in an exercise
program concurrent with cancer treatment.

Perceived neighborhood walkability.—Subscales from the Neighborhood
Environment Walkability Scan-Abbreviated (NEWS-A)4041 were used to examine patients’
perceptions of home neighborhood walkability at baseline. These subscales included places
for walking and cycling (6 items, each with score range 1-4, eg, “There are sidewalks on
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most of the streets in my neighborhood”), aesthetics (4 items, each with score range 1-4,

eg, “There are many attractive natural sights in my neighborhood™), traffic hazards (3 items,
each with score range 1-4, eg, “There is so much traffic along nearby streets that it makes

it difficult or unpleasant to walk in my neighborhood”), and crime (3 items, each with score
range 1-4, eg, “There is a high crime rate in my neighborhood”). Per published protocol,
each subscale was computed as the mean score of its items, accounting for reverse scoring
when appropriate, to produce a subscale score ranging from 1-4. Higher scores in the places
for walking and cycling and aesthetics subscales indicate higher walkability, while higher
scores in the crime and traffic subscales indicate lower walkability. Validity of the NEWS-A
has been demonstrated.41:42

Neighborhood socioeconomic status.—Median household incomes of zip codes
containing participants’ mailing addresses were collected using 2015 5-year estimates from
the American Community Survey. Zip code-level estimates were used in place of Census
tracts because several patients’ mailing addresses in the electronic medical record were post
office boxes.*3

Exercise and Physical Activity Assessment

Exercise assessment.—Patients were instructed to complete an exercise log for each
day they were enrolled in the exercise program.12:32 Weekly totals of aerobic and
strengthening exercise minutes were compiled for each 7-day period from the date of
enrollment to the date of final surgical evaluation. Weekly averages for aerobic and
strengthening minutes were then computed across all weeks of participation. Exercise
minutes were assumed to be 0 on days for which participants did not complete logs and
for fields in logs that were left blank.

Physical activity assessment.—Study enrollment occurred during treatment planning
appointments (i.e., after cancer diagnosis), and the exercise intervention period spanned
from this point until preoperative restaging appointments. The intervention timeframe,
therefore, precluded measurement of pre- and post-intervention physical activity. Therefore,
we instead aimed to quantify physical activity throughout the intervention. Physical activity
was monitored objectively using accelerometers (ActiGraph GT3X+, ActiGraph Corp 2011).
Patients received accelerometers and were instructed to wear them over their right hips for

2 consecutive weeks (all waking hours) at approximately the midpoint of each preoperative
phase, as previously described.32 For example, patients who underwent chemotherapy,
chemoradiation therapy, and a rest period during study enrollment underwent 3 separate
accelerometer monitoring periods. Due to potential for accumulation of side effects (e.g.,
fatigue) during each treatment phase, the middle two weeks of each phase were targeted for
accelerometer wear in order to best approximate average physical activity during that phase.
Accelerometers collected data at 60 Hz, and counts were processed in 1-minute epochs. A
minimum of 10 hours of wear time on each of at least 7 days were required to include a wear
period in analyses. Due to participants’ schedules for chemotherapy and/or chemoradiation
treatments during targeted accelerometer wear periods, valid days were not required to be
consecutive to constitute a valid wear period. Freedson adult (1998) cutpoints were used to
provide weekly estimates of light physical activity (LPA) and moderate-to-vigorous physical
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activity (MVPA) for each wear period. Weekly accelerometer physical activity in each
intensity was averaged across each treatment phase for each patient to provide estimates of
LPA and MVPA over the entire course of exercise program participation.

Qualitative Interviews

Analyses

Potential influences on exercise and physical activity were examined qualitatively through
semi-structured interviews with a subsample of patients (/7=10). Primary questions and
probing questions for qualitative interviews focused on the following constructs: energy and
side-effects during preoperative treatment phases and how they affected exercise abilities or
motivation; time and logistical issues involving exercise during preoperative treatment; the
influence of family, friends, and neighborhood or community resources on physical activity
and exercise satisfaction with the exercise program; and suggestions for improvement. The
interview guide included 17 open-ended, non-leading questions covering these topics. To
minimize study burden on patients during preoperative treatment and postoperative recovery,
interviews were conducted 1-2 months following surgery. Interviews lasted approximately
30 minutes and were conducted via telephone, recorded, and transcribed by a research team
member who had training and experience in qualitative interviewing. Transcriptions were
compared with audio recordings for accuracy.

Quantitative analyses.—Descriptive statistics were used to characterize all study
variables. Paired ftests were used to compare changes in social support subscale scores
from baseline to final surgical evaluation and to compare social support for exercise between
family and friends. Linear regression models were used to estimate associations between
influence variables (social support at baseline and follow up and neighborhood walkability)
and both self-reported exercise and objective physical activity. Separate models were used
to estimate the associations between each potential influence and each exercise or physical
activity outcome. All linear regression models were adjusted for sex, and models including
neighborhood walkability scores as the independent variable were also adjusted for zip
code-level median household income to account for the potential confounding effect of
neighborhood socioeconomic status on walkability.*# Inclusion of these covariates was
based on evidence of differences or associations detected in bivariate analyses involving
sociodemographic characteristics of participants and neighborhoods and influence and
outcome variables. Other potential covariates, including age, treatment patterns, and baseline
performance status showed no evidence of bivariate correlations with influence or outcome
measures (all p>.1). Statistical significance was defined at p<0.05, and all tests were two-
tailed. All analyses were performed using SPSS Statistics Version 24 (IBM, 2016).

Qualitative analyses.—Two members of the research staff were trained in qualitative
analyses and coded qualitative interviews using NVivo software version 10 (QSR
International, 2015) and a constant comparison approach. Principles involving physical
activity adoption and maintenance from Social Cognitive>~47 and ecologic theories!6:19
informed the coding approach. The coders first created a list of a priori codes and themes
and then coded 5 interviews independently, each adding emergent codes and themes to
the list and rearranging a priori codes that fit emerging themes. The coders then reviewed
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the first 5 interviews together, discussing similarities and discrepancies in coding to reach
consensus on the list of codes and themes. This process was repeated for interviews 6-10
and followed by a final meeting between the coders to reach consensus on codes and themes.
Finally, one coder reviewed all transcripts a second time to confirm and modify codes and
themes that fit, to reject codes and themes that did not fit, and to confirm that no additional
themes emerged.

Participant Characteristics

One patient (2%) of the 51 referred by collaborating physicians was deemed ineligible

for the study due to losing balance because of dizziness and instead underwent formal
physical therapy consultation. Fourteen patients (27%) required clearance from consulting
internal medicine physicians due to use of blood pressure medications, 5 patients (10%),
required clearance from consulting physical medicine and rehabilitation physicians due

to musculoskeletal concerns, and 6 patients (12%) required clearance for both concerns.
Table 1 reports clinical and sociodemographic characteristics of the study sample (A=50).
Participants had a mean age of 66+8 years, and 24 (48%) of participants were female.
Thirty-two (64%) were overweight or obese. Patients’ home zip codes were located a mean
of 422+409 miles from MD Anderson Cancer Center. Participants underwent preoperative
therapy with concurrent exercise prescription for a mean of 16+9 weeks.

Perceived Neighborhood Walkability and Social Support for Exercise

NEWS-A scores were calculated on the basis of data obtained from all 50 participants at
baseline, and SSES scores were calculated on the basis of data obtained from 45 participants
both upon enrollment and at final surgical evaluation (Table 2). There were no statistically
significant differences in social support for exercise from family or friends between baseline
and surgical evaluation, but social support from families was significantly higher than social
support from friends (p<0.01 at both baseline and surgical evaluation). Cronbach’s alphas
for the family and friends support subscales (10 items each) were .71 and .66, respectively.

Self-Reported Exercise and Accelerometer-Measured Physical Activity

Table 2 also reports average weekly aerobic and strengthening minutes and average weekly
LPA and MVPA minutes. Mean weekly aerobic exercise minutes (reported in daily exercise
logs) exceeded the program recommendation of at least 60 minutes per week, but weekly
strengthening minutes did not. Patients performed a mean of 923.8+294.5 minutes of weekly
LPA and 158.7+146.7 minutes of weekly MVPA, as measured using accelerometers.

Associations between Influence Variables and Self-Reported Exercise and Accelerometer
Physical Activity

Table 3 reports associations between potential influences and weekly exercise and physical
activity. After adjusting for sex, there was a significant positive association between social
support for exercise from friends and LPA (5=14.27, p=0.04). After adjusting for sex,

and zip code-level median household income, there was a significant positive association
between home neighborhood aesthetics and MVPA (5=57.92, p<0.05). There were no
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statistically significant associations between social support or neighborhood walkability
variables and self-reported weekly aerobic or strengthening exercise minutes.

Qualitative Findings

Table 4 reports emergent themes, associated codes, and representative quotes from
qualitative interviews. There were 9 discrete themes regarding influences on exercise and
physical activity during the exercise program. Themes were organized into 2 general
categories: physical activity facilitators (6 themes) and barriers (3 themes). Patients

widely described disease-related motivation, past exercise experience, encouragement
from physicians, social support from family and friends, neighborhood walkability and
physical activity resources, and accountability as themes representing important facilitators.
Frequently mentioned themes representing barriers included treatment, weather, logistics,
and time, and /ack of social support.

Discussion

The purpose of this study was to investigate relationships between socioecological factors
and exercise and physical activity for patients enrolled in a home-based exercise program
during preoperative treatment for pancreatic cancer. We found quantitative and qualitative
evidence that social support and neighborhood characteristics influence physical activity in
this setting, and qualitative data uncovered additional influences. Linear regression models
revealed a strong association between perceived neighborhood aesthetics and MVPA. In
qualitative interviews, patients confirmed that social support and neighborhood walkability
and physical activity resources were important influences that helped them be more

active (or, in some cases, posed barriers). Qualitative interviews also exposed additional
disease- and treatment-related influences—such as preparing for the physical demands

of surgical recovery, motivation to survive cancer, encouragement from physicians, and
treatment-related barriers—that patients perceived as important. Taken together, the results
of this study suggest that physical and social elements of patients’ home environments
may bolster health-related motivation for exercise and help patients stay physically active
during pancreatic cancer treatment. Preoperative pancreatic cancer treatment represents an
understudied context in exercise oncology; with the complex confluence of age, treatment,
and disease in this population, these findings have potential for generalization.

Chemotherapy and/or radiation therapy are frequently administered to patients with

cancer prior to potentially curative surgical resection.*8-51 Exercise during preoperative
therapy may help patients maintain or improve physical fitness, leading to improved
tolerance of therapy and recovery following surgery.” Given financial and logistical
constraints associated with access to care at tertiary cancer centers, exercise during
preoperative treatment may be most broadly impactful when prescribed as part of home-
based programs.2? But compared with supervised, in-person exercise sessions, home-based
exercise programs may have unique socioecological influences to consider. In this study,
we showed through quantitative analyses that social support from friends and neighborhood
aesthetics were positively associated with objectively-measured physical activity. In the
qualitative interviews, participants specifically described the importance of social support
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in helping motivate them to exercise. Most patients described social support as a positive
influence, with friends or particularly family providing emotional or instrumental support
for exercise. Two participants described a lack of social support as a physical activity
barrier. Multiple participants also mentioned characteristics of their home neighborhoods—
including attractive surroundings, safe streets, and access to gyms and exercise professionals
—that helped them to exercise. Exercise prescriptions should therefore include thorough
review of each of these factors to expose resources that might be leveraged to enhance
compliance. Conversely, absence of such resources should alert the prescriber of the
potential need for additional support. Individualized assessment of participants’ perceived
supports and barriers — both social and physical — may help increase physical activity and
exercise.

The themes that emerged from qualitative interviews identified other influences worthy

of discussion. Participants frequently described the encouragement they received from
physicians and the support and accountability they felt in completing exercise logs that

were regularly reviewed by study staff as important drivers of physical activity and exercise.
These findings corroborate those from previous studies of interventions aimed to promote
habitual exercise, in which self-monitoring and receiving feedback from interventionists
have been important techniques to influence behavior.52 Clinicians in the surgery and
medical oncology clinics in which patients were treated served as effective “champions,”
emphasizing the potential benefits of exercise in improving treatment tolerance and fitness
and accelerating postoperative recovery. Perhaps unique to the context of cancer treatment,
participants also emphasized that disease-related motivation was an important influence
during this exercise program. When participants were enrolled in this exercise program, they
were facing several weeks of difficult treatment, but they also seemed to recognize that they
had limited timeframes in which to optimize their health to prepare for potentially curative
surgery. Cancer care providers, in the context of preoperative treatment for pancreatic cancer
and various other cancer contexts, may be able to capitalize on disease-related motivation
and successfully encourage patients to complement therapy with exercise.

This is one of few studies examining socioecological influences on physical activity and
exercise among patients who are actively undergoing cancer treatment.53>4 We included
self-reported and objective measures of exercise and physical activity, and we measured
social support and neighborhood characteristics using a mix of self-report and semi-
structured interviews. Further, this was the first known study to examine socioecological
influences in the specific context of a preoperative exercise program for patients undergoing
simultaneous treatment. Our findings agree with those from previous studies highlighting
the importance of socio-ecological influences, including social support and aspects of the
built environment, for physical activity among cancer survivors.2”-30:53 Future intervention
efforts should incorporate additional program components to capitalize on patients’ existing
resources for social support or supplement with additional support for patients who may lack
support or resources at home. For example, loved ones or caretakers may be incorporated
into dyadic exercise program designs or counseled to provide additional support during
home-based exercise programming. Healthcare providers and exercise professionals may
benefit patients by helping them explore maps of their home neighborhoods to find safe and
convenient places to exercise, including parks, trails, and fitness centers.
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This study has potential limitations. First, the sample included only patients with pancreatic
cancer, and generalizability to other clinical settings must be further studied. However, given
the challenges that pancreatic cancer diagnosis and treatment pose and the generally older
age of patients in this study, these results can help inform exercise research in other contexts
in which disease- and treatment-related barriers complicate intervention delivery. Social
support and neighborhood physical activity environments may be even stronger influences
on physical activity when barriers posed by diagnosis, treatment, and age may be less
intense than they are in the context of pancreatic cancer. Another limitation of this study
was wide variability in the exact types and durations of preoperative therapies. While these
issues reflect the true nature of clinical care for patients with pancreatic cancer, they provide
methodological and statistical issues that future studies should strive to control. Completion
of daily exercise logs was also inconsistent and variable across patients, and patients may
have over-reported time spent exercising at moderate intensity, as is frequently the case with
self-reported exercise measures. Interestingly, we did not observe statistically significant
associations between social support or perceived neighborhood walkability and self-reported
aerobic or strengthening exercise. The absence of such associations may be attributable

to reporting errors in daily logs, such as forgetting to complete them on days in which
participants performed exercise.

Chemotherapy and chemoradiation treatments complicated accelerometer wear, requiring us
to use nonconsecutive valid wear days to estimate weekly physical activity. It was beyond
the scope of this study and unfeasible to measure physical activity objectively throughout
the intervention. Therefore, we can only hypothesize that accelerometry during the middle
two weeks of each treatment phase provided a reasonable measure of physical activity to
represent participants’ participation throughout the intervention period. Additionally, to the
best of our knowledge, the SSES and NEWS-A have not been validated specifically among
individuals undergoing treatment for cancer and, as self-reported measures, may have been
subject to recall or favorability biases. Although qualitative interviews elicited participants
input and themes emerged regarding exercise motivation, we did not include a measure

to study motivation specifically. Our findings suggest that disease- and treatment-related
motivation may be particularly important in this context, so future studies should measure
exercise motivation specifically and potentially provide variable support based on patients’
needs.

In summary, although a significant portion of exercise motivation may stem from patients’
goals of completing treatment successfully, social support and neighborhood walkability
appear to influence patients” compliance with in home-based exercise prescriptions during
preoperative treatment for cancer. Given the hypothesized benefits of exercise in this
context, it is important for future interventions to include components to increase and
leverage social support and home neighborhood resources.
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Table 1.
Characteristics of study sample (V= 50)
Characteristic Value
Mean age at enrollment, years + SD 66 +8
Sex, n (%)
Female 24 (48)
Male 26 (52)
Mean BMI at baseline, kg/m2 + SD 27.6+53
Normal weight (18.5 < BMI < 25), n (%) 18 (36)
Overweight (25 < BMI < 30), n (%) 18 (36)
Obese (BMI = 30), n (%) 14 (28)

Mean distance between home zip code and cancer center zip code, miles+ SD 422 + 409

Mean exercise program duration, weeks + SD 16+9
During chemotherapy 17+8
During chemoradiation therapy 4+2
During treatment break 6+2

Abbreviations: BMI, body mass index.
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