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ABSTRACT

Background: Physical activity (PA) provides many benefits for recovery from cancer treatments. Many
older (65+ years) cancer survivors which comprise the majority of the cancer survivor population, do
not meet recommended PA guidelines. This study explored the feasibility and acceptability of using
audiobooks as part of a 12-week multi-component intervention to increase steps/day, light and mod-
erate-to-vigorous intensity PA among older survivors.

Methods: Twenty older cancer survivors (95% female, mean age = 71.55 years, 90% White, 85% over-
weight/obese, 75% breast cancer survivors, mean 1.96years since treatment completion) were
randomized into one of the two study groups (Audiobook Group, n=12, Comparison Group, n=38).
Both study groups were provided a tailored step goal program over the 12-week intervention; weekly
step increases were based on a percent increase from baseline. Participant self-monitored their steps
using a Fitbit Charge 2. In addition, the Audiobook group were encouraged to listen to audiobooks
(downloaded onto a smartphone device via an app available at no cost from the local library) during
PA to add enjoyment and increase PA. Regression analyses on steps/day, light and moderate-to-vigor-
ous PA/week and sedentary time/week as assessed by the Actigraph were conducted, after adjusting
for Actigraph wear time. Data from the post-intervention questionnaire were summarized.

Results: Overall, majority of participants (89%) stated they were very satisfied with their participation
and 100% reported that they were able to maintain their activity upon study completion. Retention
rates were high. At post-intervention, there were significant differences favoring the Audiobook group
for steps/day and moderate-to-vigorous PA/week. No significant group differences were found for
minutes of light intensity PA/week and sedentary time/week.

Conclusion: Piloting the implementation of a sustainable, innovative intervention among older survi-
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vors to increase their PA has significance for this group of survivors.

Background

Older cancer survivors (65+ years) represent 62% of the 16.9
million cancer survivors in the U.S [1, 2]. These survivors are
at high risk for functional decline after a cancer diagnosis
not only due to physiologic changes of aging but also due
to the additional burden of cancer treatments. The American
College of Sports Medicine and the American Cancer Society
recommend regular physical activity (at least 150 min of
moderate-intensity physical activity [PA] weekly) to help
improve recovery and manage long-term and late effects of
cancer treatments [3, 4]. About 10% of older cancer survivors
meet PA guidelines compared with 19% of middle-aged sur-
vivors [5]. Older cancer survivors have been shown to
improve physical functioning, increase self-reported PA and
improve quality of life from distance-based programs deliv-
ered via telephone calls and mailed materials [6]. In addition
to co-morbidities and functional limitations, these survivors
aged 65+ years face barriers to attending on-site exercise
program such as limited access to senior-friendly PA resour-
ces, transportation and scheduling difficulties, lack of

motivation and social support, and insufficient knowledge or
skills for developing safe and appropriate physical activities
[7]. Data also show that increasing light-intensity PA (2.1-2.9
METS) can reduce the rate of physical function decline in
older survivors who are unable or reluctant to start or main-
tain adequate levels of moderate-intensity PA [8].

Our goal was to develop an innovative PA program,
largely distance-based, that would be appealing to older
adults (654 years) and encourage them to be active in their
home environment using audiobooks during their PA.
Reading books is typically a sedentary behavior but greatly
enjoyed among adults [9]. However, listening to books while
being active can provide the individual an additional source
of enjoyment during light-to-moderate intensity home-based
activities such as walking, that are performed individually
and are preferred by a majority of cancer survivors [10].
Listening to novels via audiobooks has been used in a prior
study in Denmark to promote moderate-intensity aerobic PA
among cancer survivors. This 24-week program required par-
ticipants to listen to an assigned audiobook, use a pedom-
eter during walking and then attend a book-club meeting
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every 3 weeks. The pilot study had high attrition chiefly due
to the selection of books (e.g. too bleak’) and patients were
unable to attend the book club meetings [11]. Some partici-
pants reported that moving around while listening to a book
made doing an otherwise sedentary activity of reading, legit-
imate. For others, regular walking while listening to the
books was described as a unique experience connecting the
mind with the body. The researchers concluded that combin-
ing the use of audiobooks with PA contributed to increased
PA and the perception of PA as meaningful and enjoyable.
Although not linked to PA, additional research has shown
that interventions based on theories and techniques from
stories, story reading and/or story telling may reduce depres-
sive symptoms [12], promote coping and encouraged PA in
cancer survivors [13].

Furthermore, additional work has explored the benefits of
a low-intensity home-based PA program among cancer survi-
vors. van Waart and colleagues compared the possible bene-
fits of a low-intensity PA program with a moderate-to-high
intensity program and usual care group among breast cancer
survivors (mean age= 50.7 years) while completing adjuvant
chemotherapy [14]. Participants in the low-intensity PA pro-
gram followed a self-managed, individualized program. While
the moderate-to-high intensity PA program had the greatest
effect on cardiorespiratory fitness, muscle strength, and
fatigue, participating in the low-intensity PA program yielded
positive effects relating to fatigue and favorable return to
work rates [14]. Recently, Mgller and colleagues compared a
12-week home-based pedometer intervention with a super-
vised intervention (cardiorespiratory and resistance training)
to compare physiological and patient reported outcomes
among previously inactive breast cancer survivors (mean age
= 51.7years) [15]. Specifically, the home-based pedometer
intervention aimed for its participants to achieve 7,500 steps/
day at a low-to-moderate intensity. At follow-up both groups
(home-based and supervised) saw beneficial effects on car-
diorespiratory fitness and encouraged PA participation dur-
ing and following adjuvant chemotherapy [15]. In sum, the
contributions of a low-intensity PA program to improve
health outcomes, specifically among those who are unable
to adopt and maintain a moderate-to-vigorous PA program,
should not be overlooked.

Informed by this prior work, we developed our proposed
multi-component intervention (Audiobook). The study team
in Denmark [11] concluded that the book selection, and the
format and supervision of book club meetings would need
to be considered before larger trials can be initiated. We
planned to offer participants a choice of audiobooks among
a list of recommended books (variety of genres), and book
club meetings were not required. We planned to use audio-
books, in addition, to established theory-based components
of PA promotion (behavioral and social cognitive theories16]:
education about various intensities of PA, setting small, easily
achievable PA goals, self-monitoring of PA and feedback on
PA participation, to encourage older cancer survivors to
become physically active. In developing this multi-compo-
nent intervention we also used the guidelines issued by the
2015 Cancer and Aging Research Group [17].
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This pilot randomized controlled study examined the
feasibility, acceptability and preliminary effects of a ‘novel’
multi-component PA program on survivors’ daily steps and
weekly light, moderate-to-vigorous PA, and sedentary time
(assessed via accelerometer). We expected that, at post-inter-
vention, Audiobook participants would increase their step
count and their light and moderate-to-vigorous intensity PA
and reduce sitting time vs. the Comparison Group partici-
pants. We also planned to obtain feedback from participants
on their experience with the intervention components.

Methods
Study design

The intervention was tested using a longitudinal two-group
randomized controlled design with assessments at pre- and
post-intervention (12 weeks).

Sample and participant recruitment

Older cancer survivors (>65 years) were asked to participate
in the study. Participants were recruited from Prisma Health
Upstate (Greenville, SC) through referrals from oncology
healthcare providers. Additionally, the research team sent
informational email or letters to patients who chose not to
participate in an on-site exercise program, those who had
completed the on-site program >6 months previously and
from a data-base of patients who had received services for
the Center for Integrative Oncology Services at Prisma Health
Upstate. The study received approval from the Prisma Health
Center-Upstate Institutional Review Board (Pro00076848).
Participant recruitment began in October 2018 and ended in
December 2019.

Interested participants were asked to contact the study’s
on-site Research Coordinator (RC) who described the study
and obtained verbal consent before completing the eligibility
screen. Patients were initially deemed eligible if they: a) were
>65years of age, b) diagnosed with Stage 1-3 cancer. In
addition, we included patients with Stage 0 breast cancers
and any Stage 4 cancer without evidence of disease, ¢)
recently (<5years) completed cancer treatment (i.e. surgery,
chemotherapy, and/or radiation; patients on endocrine or
maintenance immune therapies were eligible), d) were able
to walk unassisted, e) were interested in increasing their PA,
f) had a smartphone device (Android or I-phone), g) could
hear audiobooks, and h) had good vision. If eligible at
screen, the participant was scheduled for a baseline visit.

The study team did expand recruitment approaches and
inclusion criteria over the course of the study (from initiation
to the closing of study) to allow for a larger population of
cancer survivors. These changes included informational mail-
ings sent to individuals who had lapsed into activity after
completing the Moving On exercise rehab program, 6 months
previously, and, including individuals: a) who expressed a
desire/intention to increase their PA, regardless of current
PA, b) with Stage 0 breast cancer diagnosis, and c) who had
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completed treatment with <5years (previously had been
<3years). These changes facilitated patient enroliment.

Baseline measures
All eligible participants were invited to attend a baseline visit
during which they were provided an overview of the study
which included a visual aid and verbal description to ensure
the participants were knowledgeable of the study require-
ments. If they agreed to participate, they provided written
informed consent. After the informed consent was obtained,
participants completed questionnaires and received a Fitbit
and Actigraph as described below.

Questionnaires:

Participant demographics: Demographic information was
collected at baseline (Table 1). Additionally, disease and
treatment history were collected (e.g., cancer type, stage,
diagnosis date, and treatment completion dates) and verified
from medical records to ensure eligibility criteria were met.

PA Measures:

Fitbit: Participants received a Fitbit Charge 2 to wear for 7-days
at baseline and post-intervention. Participants were also asked to
wear the Fitbit throughout the 12-week study to measure their
steps to ensure they were reaching their weekly goals. The Fitbit
was used primarily as an intervention component.

Actigraph: All participants were asked to wear an Actigraph
accelerometer (GT3x) at the waist for 7 days at baseline and post-
intervention, as an objective measure of PA. The Actigraph
measures activity counts, steps and time spent in sedentary
behavior during periods of wear time. Software is used for
categorizing the counts into light, moderate, hard, or very hard

Table 1. Descriptive characteristics of the groups.

categories. Activity was defined by activity/counts per minute,
that is light (100-1951 counts/min), moderate (1952-5724
counts/min), hard (5725-9499 counts/min) and very hard
intensity PA (>9499 counts/min) [18]. For this study, we were
interested in steps/day, weekly light, and moderate-to-vigorous
activity and time spent sedentary.

Upon successful 7-day wear of the Fitbit and Actigraph
device, participants returned for their second baseline visit.
At this visit, participants were randomized into either the
Audiobook group or the Comparison group. The randomiza-
tion sequence was completed by the statistician. Block ran-
domization was used based on the following criteria: 1) sex
[male vs. female], 2) body mass index [BMI] category [normal
vs. overweight/obese], and 3) mean steps at baseline
[<2,500 vs. >2,500 daily step mean]). The RC enrolled and
assigned participants to their assigned intervention.

Intervention conditions

Following randomization, participants in both groups
received an educational session from the RC. The educational
session took approximately 60 min for the Comparison Group
and 90 min for Audiobook participants. During the education
session, the RC discussed ways to increase steps and pro-
vided a list of places to walk in their local area. As this was a
home-based study, the RC also reviewed safety precautions
for PA. All participants received the step goal information.
The weekly step goal increase was tailored to the baseline
Fitbit step average collected during the 7-day baseline
assessment. While both the Fitbit and Actigraph were worn
during the 7-day assessment, we selected to use the steps

Total Audiobook Group Comparison Group
N=20 N=12 N=8
Number Percent Number Percent Number Percent
Sex Male 1 5.00% 1 8.33% 0 0.00%
Female 19 95.00% 1 91.67% 8 100.00%
Relationship Married/ Partnered 15 75.00% 8 66.67% 7 87.50%
Single/ Divorced/ Widowed 5 25.00% 4 33.33% 1 12.50%
Race White 18 90.00% 10 83.33% 8 100.00%
Black 2 10.00% 2 16.67% 0 0.00%
Ethnicity Non-Hispanic 20 100.00% 12 100.00% 8 100.00%
Education No high school 0 0.00% 0 0.00% 0 0.00%
High school/ Bachelor’s degree 15 75.00% 8 66.67% 7 87.50%
Post graduate 5 25.00% 4 33.33% 1 12.50%
Residence® Urban 18 90.00% 12 100.00% 6 75.00%
Rural 2 10.00% 0 0.00% 2 25.00%
Smoking Not anymore 6 30.00% 5 41.67% 1 12.50%
Not ever 14 70.00% 7 58.33% 7 87.50%
BMI Normal 3 15.00% 2 16.67% 1 12.50%
Overweight/Obese 17 85.00% 10 83.33% 7 87.50%
Cancer Breast 15 75.00% 9 75.00% 6 75.00%
Other 5 25.00% 3 25.00% 2 25.00%
Cancer stage 0 2 10.0% 1 8.33% 1 12.50%
| 9 45.00% 7 58.33% 2 25.00%
Il 4 20.00% 2 16.67% 2 25.00%
I 2 10.00% 1 8.33% 1 12.50%
\% 2 10.00% 0 0.00% 2 25.00%
Mean years since treatment 1.96 (S=1.74) 1.90 2.06
(§=1.33) (§=232)
Age 71.55 71.25 (§=2.93) 72.00 (§=5.37)
(§=3.97)
History of exercise Yes 17 85.00% 9 75.00% 8 100.00%
No 3 15.00% 3 25.00% 0 0.00%

Urban-rural residence was derived from the Rural Urban Continuum Codes https://www.ers.usda.gov/data-products/rural-urban-commuting-area-codes/.
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collected via the Fitbit device to ensure consistency, as the
participant used the Fitbit to monitor their steps each week
during the intervention. Given that older cancer survivors are
less active, we did not set a goal of 10,000 steps/day. The
weekly step goal increase was broken down as follows:
<2,000 steps/week at baseline = 20% increase in steps/
week; 3,000 steps/week at baseline = 15% increase in steps/
week; 4,000 steps/week at baseline = 10% increase in steps/
week; >5,000 steps/week at baseline = 5% increase in steps/
week. For example, if a participant average 3,500 steps dur-
ing their baseline, their week one step goal was 4,025 steps/
day (15% increase). Participants were asked to track their
steps each day. If the step goal was not met five out of the
seven days during that week, the participant was asked to
go back to the step goals from the previous week [11,19].
The participant was taught how to change step goals over
the coming weeks based on their success in achieving the
previous goal.

Audiobook group

After the step goals were reviewed, the RC demonstrated
and instructed the Audiobook participants on how to search,
select and download audiobooks from the Hoopla phone
application during the education session. This application is
accessible at no cost through the Greenville County Public
Library and was downloaded to the participant’s smartphone.
Audiobook participants were encouraged to listen to audio-
books while they engaged in structured PA such as sched-
uled walks, during chores, etc. We provided library
membership to those who did not live in the county to
ensure participants had access to the Hoopla app.

Participants were asked to wear the Fitbit throughout the
day. Weekly PA logs were provided to participants for the
12-week program and they were asked to do the following:
1) record the number of steps accumulated per day, and 2)
adjust their step goals every week on the Fitbit app and on
the PA calendar log based on their previous week’s step
count. If the participant experienced any acute health symp-
toms such as shortness of breath or chest pain, they were
instructed to stop PA and seek immediate medical attention.
They were instructed to contact research staff when able to
apprise the study team of the events.

Audiobook participants received bi-weekly feedback
reports showing their mean steps/week over two weeks
compared to the previous two weeks, badges earned for dis-
tance traveled, and a book recommendation. We expected
that these book recommendations and step count feedback
would help guide the participant with his/her audiobook
selection and increase their step count. In addition to the
feedback reports, these participants received 12 PA tip sheets
and 12 cancer survivorship tip sheets (two tip sheets for
each week of the 12-week program). PA tip sheets were tail-
ored for older adults and included ways to improve balance
and stretching, while the cancer survivorship tip sheets pro-
vided information on topics such as how to manage stress
and ways to improve sleep. The PA and cancer survivorship
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tip sheets were mailed or emailed (dependent on participant
preference) bi-weekly.

Comparison group

Similar to the Audiobook group, these participants were also
encouraged to increase their steps/week and received
instructions on how to set step goals for each week.
Participants wore the Fitbit device throughout the day but
did not receive training or assistance for listening to the
audiobooks from the library. Similar to the Audiobook group,
the Comparison Group received bi-weekly feedback reports
showing their mean steps/week but they did not include the
audiobook recommendations. However, they received the
same cancer survivorship and PA tip sheets at the same fre-
quency as the Audiobook Group.

Post-Intervention assessments

The 12-week assessments followed the same procedures as
baseline. Prior to the in-person visit, the RC mailed the
Actigraph to the participants with instructions on how and
when to wear it for the post-intervention assessment. At the
post-intervention visit, the RC collected the Actigraph and
downloaded the data. Participants were allowed to keep the
Fitbit as an incentive and the shared Fitbit account was
turned over to them during the post-intervention visit.

All participants completed a post-intervention evaluation
that assessed their satisfaction with and helpfulness of each
component of the intervention (activity tracker, setting goals,
feedback reports, and PA and cancer survivorship tip sheets)
(see Table 3). In addition, Audiobook participants were asked
to evaluate their overall experience, perceived enjoyment of
the books during PA, number of books used, enjoyment of
PA, etc. Perceived usefulness and satisfaction with the audio-
books to increase activity were assessed using separate 5-
item rating scales (0 =not at all useful, 5 =very useful).

Analyses
Demographics of our sample are presented in Table 1, where
we found no significant differences in unadjusted compari-
sons between the groups on demographic variables. Our pri-
mary goal was to assess acceptability and feasibility of the
Audiobook intervention and to explore group-level outcomes
and obtain estimates of standardized effect sizes (absolute
effect sizes divided by the standard deviation of the esti-
mates otherwise known as Cohen'’s effect) [20].

We evaluated whether there was a significant difference
in pre to post PA (as assessed by the Actigraph) within a
treatment group in a stratified regression model (stratified
per treatment group) adjusting for Actigraph wear time. We
evaluated whether the average post-pre differences differed
across the two groups in a regression model of the within-
participant differences adjusting for Actigraph wear time.
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Results

There were 75 participants who contacted the RC. Of these,
19 were ineligible and 36 participants were uninterested (see
Figure 1 for reasons) and 20 participants were randomized to
the study. These participants (95% female, mean age =
71.55years, 90% White, 85% overweight/obese, 75% breast
cancer survivors, mean 1.96years since treatment comple-
tion) were randomized into one of the two study groups
(Audiobook Group, n =12, Comparison Group, n=8). All but
one participant (dropped out because of a fractured bone in
her foot, unrelated to study participation) completed the
post-intervention assessments.

The primary goal was to determine whether there would
be a difference in the daily number of steps per day
between groups at post-intervention. We found a significant
difference (p=.0187) in the change from baseline to the end
of the study where participants in the Audiobook Group
added substantially more steps (1487.19) per day than partic-
ipants in the Comparison Group (—1209.18) (Cohen’s effect
size 1.08). On examining group differences in light-intensity
and sedentary time, we found no differences between
groups. However, there were significant group differences in
moderate-to-vigorous PA  minutes/week favoring the
Audiobook group (Cohen’s effect size 0.9). (See Table 2).

Post-intervention evaluation data were provided by 19
participants. 89% of participants (n=16) were very satisfied
with their study participation, and 100% reported that they
could maintain PA after the study ended. Their ratings of the
intervention components were as follows: 100% found the
Fitbit to be helpful for PA, 85% rated the educational session
as providing them sufficient information, 84% rated the PA
feedback reports as moderately-to-very helpful, and 79%
rated the tip sheets as moderately-to-very helpful. Seventy
percent of the Audiobook group (7/10) reported that it was
easy/very easy to use the Hoopla app, and they listened to a
mean of 5.62 audiobooks during the study. Eighty-nine per-
cent of the sample (17/19) wore the Fitbit on >90% of study
days, demonstrating high adherence to wearing the Fitbit.
Additional feedback from the participants can be seen in
Table 3.

Discussion

This pilot study aimed at assessing the feasibility and accept-
ability of a multi-component intervention to increase steps,
light and moderate-intensity PA among older cancer survi-
vors. Consistent with our hypothesis, the Audiobook group
outperformed the Comparison Group on steps per day, as
seen in accelerometer data. They also showed greater partici-
pation in weekly minutes of moderate-to-vigorous intensity
PA. These data are very promising, given that the baseline
data showed that mean daily step count was low among this
group of cancer survivors. In translating PA guidelines into
steps for older adults, Tudor-Locke and others have recom-
mended that older adults with disabilities and chronic dis-
eases should aim for 6,500-8,500 steps/day [19]. Given that
our sample were older adults treated for cancer, the progress

in steps/day shown by the Audiobook Group at the end of
12 weeks is quite remarkable.

Interestingly, the Audiobook Group also significantly out-
performed the Comparison Group in moderate-to-vigorous
intensity weekly PA but not for light-intensity weekly PA.
These results suggest that the increase in daily steps among
Audiobook Group participants showed they were walking at
brisk pace reflecting the increase in moderate-to-vigorous
intensity PA.

Our data showed that recruitment of older adults was
challenging with 20 participants recruited from among 75
participants who were screened. The most common reason
patients declined to enter the study was the 12-week time
commitment due to on-going family issues that would pre-
clude participation. Surprisingly, only four interested partici-
pants were unable to participate in the study due to not
having access to a smartphone. These data support access to
technology that was needed for intervention delivery. As a
pilot-test, the study was limited to individuals who were fol-
lowed at one of the nine Cancer Institute locations at Prisma
Health. Individuals were prescreened and selected from
patients seen in the Integrative Oncology and Survivorship
clinic. This could have limited the willingness of an individual
to participate as some patients did not have their main
oncology healthcare provider reinforcing the potential bene-
fits of PA intervention.

Our post-intervention data show that participants were
satisfied with the overall study and rated many of the inter-
vention components favorably. Participants in both groups
reported that the Fitbit made them more aware of their
steps throughout the day (41%) and many participated in
structured walks to ensure their daily steps goals were met
(84%). A large majority of the sample (89%) wore the activity
tracker on >90% of the study days. The majority of study
participants endorsed that the educational session at study
enrollment provided them sufficient information to become
active (83% in the Audiobook group and 88% in Comparison
group). All participants (100%) who completed the survey
responded positively when asked if they feel they could
maintain their steps outside of the program.

Audiobook group participants responded favorably to
using the audiobooks to increase their steps. A majority of
Audiobook participants (60%) felt that the audiobooks gave
them something to focus on participating in structured
walks. We were pleasantly surprised to find that using the
Hoopla app and downloading books was a challenge to only
two participants. Lastly, although we asked participants to
use the audiobooks during PA, there were a few participants
who listened to the books at other times, for example, to aid
relaxation. A study limitation was that we did not assess
each participant’s comfort level and familiarity with technol-
ogy at study enrollment. We were not able to track usage of
the Hoopla app. Future studies should consider assessing
these aspects, monitor Fitbit use and prompt participants to
resume wearing the Fitbit, if usage declines.

Finally, we are not sure why there was an overall decrease
in steps/day from baseline to post-intervention in the
Comparison group who received the same intervention as
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Evaluation Question

Response

Qualitative Response

In what way did the Fitbit help
increase steps?

What part of the Fitbit did you check the
most often?

What types of activities did you do most
often to increase your steps?

Do you feel you will maintain your steps?

During the education session, do you feel
you were given enough information to be
successful with increasing our steps?

Rate the helpfulness of the PA feedback
reports to assist you with your activity.

Rate the helpfulness of the tip sheets to
assist you with your activity.

Do you have any feedback relating to the
tip sheets?

Audiobook Only
Do you feel listening to audiobooks
increased your steps?

Do you feel listening to audiobooks is good
for cancer survivors?

What part of the Hoopla app was the

Made me aware: 7/17 (41%)
Achieve/setting goals: 6/17 (35%)
Being accountable: 3/17 (17%)
Check progress: 1/17 (5%)

Steps: 19/19 (100%)

Planned Walks: 16/19 (84%)
Housework/gardening: 2/19 (10%)
Other: 1/19 (5%)

Yes: 18/18 (100%)

Audiobook:

Yes: 10/12 (83%)

No: 1/12 (8%)

No response: 1/12 (8%)
Comparison:

Yes: 7/8 (88%)

No: 1/8 (12%)

Audiobook:

Very helpful: 8/11 (73%)
Moderately helpful: 2/11 (18%)
Not helpful: 1/11 (9%)
Comparison:

Very helpful: 5/8 (63%)
Moderately helpful: 1/8 (13%)
Somewhat helpful: 2/8 (25%)
Audiobook:

Very helpful: 8/11 (73%)
Moderately helpful: 1/11 (9%)
Rarely helpful: 1/11 (9%)

Not at all helpful: 1/11 (9%)
Comparison:

Very helpful: 4/8 (50%)
Moderately helpful: 2/8 (25%)
Somewhat helpful: 1/8 (12%)
Rarely helpful: 1/8 (12%)

Tip sheets were helpful: 4/9 (44%)
No feedback to report: 4/9 (44%)
Not applicable: 1/9 (11%)

Yes: 6/10 (60%)
No: 4/10 (40%)

Yes: 9/11 (82%)
No: 2/11 (18%)
Unsure: 1/11 (9%)

No difficulty: 6/10 (60%)

‘Made me aware of steps and wanting to meet goals’
‘It helped with accountability. | needed this as
motivation on very busy or very hot days’

‘Tried to meet my goal each day’

‘It was important to plan how | get all my steps in’

‘Encouraged me to get up and walk’

‘Planned walks’

‘Walk dog’

‘| found ways to increase my number of steps at work. |
also park farther away from buildings to increase my
number of steps’

‘Yes, Fitbit along with audiobooks have motivated me
tremendously. LOVE this program’

‘Yes, my Fitbit has become a part of my every day attire’

‘Yes, | want to because it helped my pain level. It helped
me sleep better at night’

No qualitative data provided.

No qualitative data provided.

No qualitative data provided.

‘Loved the feedback knowing my progress was being
monitored’

‘No feedback since | didn’t use them. | simply didn’t
(use) them to accomplish more’

‘My focus was on hearing story rather than activity- time
went by faster’

‘Focused on book and not feet’

‘| wasn't energetic enough to do additional walking
while listening to audiobooks’

‘Yes- looked forward to walking each day. Enjoyed
listening to the stories’

‘Lost fitness during illness and chemo. Helped
restore fitness’

‘All of it was easy, no difficulty.’

hardest to use?
Finding a book: 1/10 (10%)

Challenging to multi-task: 2/10 (20%)

‘Walking and listening to a book was too hard.’

Stopping and starting [the audiobook]: 1/10 (10%)

On the post-evaluation, not all participants in the study responded to every question.

the Audiobook Group except for the Audiobook component.
It may be that, once the novelty of the Fitbit monitor wore
off, participants returned to their inactive lifestyle. There
were no significant differences between groups on demo-
graphic variables and steps/day at baseline. With a small
sample size, we were not powered to test interactions
between these variables and PA outcomes.

Our pilot study results (quantitative and qualitative) sup-
port the feasibility of a multi-component intervention (activ-
ity tracker, audiobooks, educational session, feedback reports
and tip sheets) that was largely distance-based, to help older
adults to become more active in their home environments.
Our partnership with the county library worked smoothly.
Our participant retention was high compared to the prior
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Contact with potential participants

n=75
: ! !
Tneligible Randomized
n =20 (27%) Uninterested
n=19 (25'%) n =36 (48%)
e >5 years since * L # Unable to
treatmer}t commit, n =11
completion, n =5 Comparison Group Audiobook Group e Pain/medical
o Unabl.etowalk n=8 n=12 issue, n =6
. uNna551sted, n=4 e  Preferred other
0 access to l l exercise, n =2
smart phone, n = e Unwilling to
4 12-week 12-week .
ars intervention intervention be in control
. ;6_5 lyedrs old, group, n =2
- . l l e Did not want
e Began Moving walking
On program, n = Post-intervention visit Post-intervention visit instruction, n=
1 n=28 n=11 1
e Cancer Stage, n= e Attrition,n=1 e Preferred
! L social support
e Medical issue, n with physical
=1 activity, n= 1
e Moved away, n= e No reason
1 provided, n =
e On-going 13
treatment, n = 1
Figure 1. Study flow chart.
Table 2. Group comparisons using Actigraph data over 7 days.
Pre Post
Score Mean SD Mean SD H, H, Hs
Steps/day 4192.40 2476.11 5680.19 3555.01 1.70 0.69 2.62
4258.80 1972.97 3049.62 1297.50 0.1048 0.5010 0.0187
0.79 —0.26 1.08
Light PA 1089.17 385.68 1153.00 495.14 0.91 1.06 1.67
(mins/wk) 1103.38 277.90 861.50 24730 0.3730 0.3069 0.1148
0.38 —0.45 0.75
Mod-Vig. PA 104.25 121.93 175.27 159.05 1.46 0.75 2.27
(mins/wk) 113.00 7115 79.00 56.10 0.1593 0.4663 0.0376
0.78 —0.26 0.96
Sedentary Time 4112.58 790.70 3821.91 861.40 0.82 0.92 1.26
(mins/wk) 4399.50 798.59 3618.38 1244.22 0.4196 0.3720 0.2253
—0.21 0.22 0.59

In mean and SD cells, top = Audiobook group, bottom = Comparison group.

H; assesses whether there is a difference post versus pre for Audiobook group.

H, assesses whether there is a difference post versus pre for Comparison group.

Hs assesses whether there the post-pre differences differ across the groups.

In Hq/Hy/Hs cells, top =t statistic, middle=p-value, bottom = Cohen'’s effect size [20].

All hypothesis tests adjust variables for wear time of the Actigraph.

study [11] and we speculate that our higher retention was
due to the absence of a book club meeting requirement and
participants were free to listen to an audiobook of their
choice. We recognize that the daily step count at post-inter-
vention was below 10,000 steps that has been promoted for
healthy adults but is in keeping with recommendations for
older adults with chronic disease or disabilities [17].

The strengths of the study are its longitudinal design, the
focus on steps which is a concrete easy-to understand and
feasible for older cancer survivors, obtaining objective assess-
ments of steps and PA, the use of a novel component

available through their local library that allowed participants
to freely access audiobooks and strong participant retention.
The study is limited by a small, relatively homogenous sam-
ple (white, female and largely, breast cancer survivors, living
in urban areas), and strict inclusion criteria that may have
limited our ability to recruit participants, although we did
modify our criteria over time to improve enrollment.

In conclusion, offering novel intervention components
that are inexpensive, largely distance-based and can enhance
enjoyment of PA could encourage older survivors to become
active in and around their home environments. The study



did encounter challenges to participant enrollment, but the
interventions were feasible and acceptable to the select
group of study participants for whom it was safe to exercise
without on-site supervision, the distance-based approach
was practical and the partnership with the local County
library was successful. The use of Audiobooks offered
through a community resource also allows for sustainability
of this component. Our results will be used to develop a
large-scale randomized trial to promote PA among older can-
cer survivors.
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