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Abstract

Background This pilot study explored the feasibility, acceptability, and usability of a web-based intervention for survivors
of physical inactivity-related cancers through a two-arm, 12-week randomized controlled trial. Secondarily, this study tested
the change in physical activity (PA) and sedentary time with intervention exposure.

Methods Prior to randomization to the intervention (n = 45) or behavior “as usual” wait-listed control (n = 40) groups,
participants completed baseline surveys and an accelerometer protocol. The intervention focused on increasing PA and
decreasing sedentary time through social cognitive theory techniques. Follow-up acceptability/usability surveys (interven-
tion group only) and accelerometers were sent after the intervention period. Information on intervention completion, adverse
events, and user statistics were collected to determine feasibility. Median login time and mean acceptability/usability scores
were calculated.

Results Participants (mean age = 60 + 7 years) included female (n = 80, 94%) and male survivors of breast (82%), colon
(6%), endometrial (6%), bladder (4%), and kidney (2%) cancer. Seventy-eight (91.7%) participants returned partially or fully
complete post-intervention data. There were no reported injuries or safety concerns. Intervention participants logged into the
website for a total of 95 min (Q1, Q3 = 11, 204). System usability scores (72 + 3) indicated above average usability of the
website. Changes in time spent active and sedentary were not statistically significantly different between groups (p = 0.45),
but within-group changes suggested intervention group participants spent more time active and less time sedentary after
the intervention.

Conclusion Results of this pilot study suggest its feasibility and acceptability for survivors of several inactivity-related
cancers. Additional research to determine long-term efficacy is warranted. This low-cost online-only intervention has the
potential to have a very broad reach.

Trial Registration Clinical Trials Number: NCT03983083. Date registered: June 12th, 2019
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non-pharmacological strategy for improving some of these
side effects [2-7]. Despite this evidence, it is estimated
(using self-reported data) that around 70% of cancer survi-
vors do not meet PA guidelines and, although there are no
established sedentary time guidelines, it is likely that many
cancer survivors also spend too much time sedentary [8, 9].
Therefore, it is imperative to develop evidence-based, broad-
reaching PA interventions tailored specifically for cancer
survivors.

Many existing PA interventions for cancer survivors
require in-person training sessions supervised by exercise
professionals [5, 10, 11]. While many of these interventions
have reported statistically and clinically significant changes
in PA, in-person sessions are resource-intensive and may not
be sustainable or cost-effective. Further, there exists little
evidence that in-person behavior change interventions are
more effective for increasing PA compared to broad-reach
(i.e., not face-to-face) interventions [10]. One review of 14
PA interventions for breast cancer survivors included highly
structured, supervised interventions, and phone- and e-mail-
based interventions and found that studies with the most
intense supervision did not necessarily produce the largest
increase in PA [10]. Although patients undergoing treatment
may require face-to-face instruction to assure safety, results
from a review of PA interventions for a wider range of can-
cer survivors suggested that broad-reach interventions are
safe and appropriate for survivors who have recently com-
pleted treatment [12]. The broad-reach mode of intervention
delivery, specifically internet delivery, has the potential to
reach a larger population of cancer survivors; therefore, the
impact of an internet-based intervention can be quite mean-
ingful at the population level, even if individual increases in
PA are somewhat small [13]. Finally, most PA interventions
target a single survivor group, largely breast cancer, leading
to a number of largely unanswered calls for more research
engaging more diverse groups of survivors [12, 14, 15].

Despite recent discoveries about the deleterious effects
of excess sedentary behavior for people of varying activ-
ity levels [16, 17], most PA interventions for cancer survi-
vors focus solely on the promotion of moderate-to-vigorous
intensity aerobic physical activity (MVPA). As far as pub-
licly available activity guidance, one study reviewed almost
400 websites with PA information for cancer survivors
and found that < 10% of the websites included informa-
tion on sedentary behavior [18]. Ignoring the importance
of decreased sedentary time has consequences, as PA pro-
grams without a sedentary behavior component often do
not decrease sedentary time, even if MVPA increases [13].
This highlights the need for interventions that additionally
promote the reduction of sedentary time through increased
light intensity physical activity (LPA), as only a very small
handful of such interventions tailored for the specific needs
of cancer survivors exist [19].

The Health and Energy through Active Living Every Day
(HEALED) pilot study is a 12-week, web-based PA and sed-
entary time randomized controlled intervention based on the
social cognitive theory. HEALED materials were designed
for survivors of cancers with a 5-year survival of at least
65% (at Stages I and II) and for which the level of evidence
for association with physical inactivity is strong according to
the 2018 Physical Activity Guidelines Advisory Committee
Report; this includes breast, colon, endometrium, kidney,
and bladder cancer [13]. The purpose of this pilot study was
to determine the feasibility, acceptability, and usability of
the web-based HEALED intervention, and secondarily, to
test the change in time spent physically active (light intensity
PA, MVPA, and strength training) and sedentary.

Methods
Study Participant Recruitment and Eligibility

Participants were recruited through the Cancer Prevention
Study-3 (CPS-3). CPS-3 is a prospective cohort study of
cancer incidence and mortality initiated by the American
Cancer Society (ACS). Over 254,000 CPS-3 participants
aged 30 to 65 years with no history of cancer (except for
basal or squamous cell skin cancer) completed a baseline
survey at enrollment and are sent triennial surveys to update
exposure information [20]. All CPS-3 participants will be
followed up for cancer incidence and mortality from any
cause for at least the next 20 years. All aspects of CPS-3 have
been approved by the Emory University Institutional Review
Board.

Eligibility for HEALED was determined based on data
from the two most recent CPS-3 surveys (2015, 2018). In
addition to having responded to the 2015 and/or 2018 Eng-
lish version of the survey(s), participants were invited by
email if they (1) had a confirmed Stage I or II breast, colon,
endometrium, kidney, or bladder cancer diagnosis (verified
through medical record abstraction or linkage with state
cancer registries); (2) had an e-mail address on record; (3)
reported less than 150 min MVPA/week and/or less than
2 days/week of strength training; and (4) reported the ability
to walk unassisted. A total of 431 eligible CPS-3 participants
were invited by email to register for HEALED.

Interested participants completed a short screening
questionnaire and provided informed consent online. The
screening questionnaire included a physical activity readi-
ness questionnaire (PAR-Q) and items regarding current
cancer treatment and recurrence. Participants responding
“yes” to one or more of any of the following items were
contacted regarding their response and were excluded from
the HEALED intervention if unsupervised PA was deemed
to be unsafe: (1) has your doctor ever said that you have a
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heart condition and that you should only perform physical
activity recommended by a doctor? (2) do you lose your
balance because of dizziness or do you ever lose conscious-
ness? (3) do you have a bone or joint problem that could be
made worse by a change in your physical activity? (4) do
you know of any other reason why you should not engage in
physical activity? or (5) are you currently undergoing active
cancer treatment (e.g., chemotherapy, radiation therapy)?

Study Design

The HEALED study had a two-arm design, including an
intervention group and a wait-listed control group that
was instructed to continue behavior “as-usual” during the
12-week intervention period.

Once an eligible participant completed the screening
questionnaire and provided online informed consent, they
were mailed an accelerometer with instructions for wear,
a four-page baseline survey, and return shipping materials.
The baseline survey included questions on current weight,
history of cancer treatment, and self-reported time spent on
strength training per week. Participants were randomized
to the intervention or control group by an independent
researcher using a random number generator after completed
baseline materials were returned.

Immediately after the 12-week intervention period, par-
ticipants were re-sent the accelerometer and a follow-up sur-
vey. Upon receipt of the follow-up survey and accelerometer,
wait-listed control group participants were given access to
the full 12-week intervention.

Measures

Feasibility User statistics, including number of HEALED
website logins, time logged in per session, and total time
logged in, were collected to determine feasibility among
intervention group participants. Data on adverse events
(including reported injuries or safety issues) were collected,
and completion rates (percent returning fully complete, par-
tially complete, or incomplete post-intervention materials)
were calculated.

Acceptability The follow-up survey included an acceptabil-
ity scale, where participants indicated their level of agree-
ment (five response options ranging from strongly agree to
strongly disagree) with five statements such as “information
shared through HEALED motivated me to be more active”
and “being a HEALED participant is enjoyable.” This survey
also included a space for write-in comments.

Usability The follow-up survey also included the System

Usability Scale. The System Usability Scale is a com-
monly used, 10-item survey (five response options ranging
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from strongly agree to strongly disagree) for quantifying
perceived usability of software, mobile applications, and
websites [21]. The total score from the scale was calculated
according to the scoring manual; scores below 68 indicate
below average usability and scores >68 indicate above aver-
age usability [21].

LPA, MVPA, and Sedentary Time Participants were instructed
to wear an Actigraph GT3x* accelerometer (Pensacola, FL)
on the hip aligning with the midline of the non-dominant
thigh for seven consecutive days during all waking hours
at baseline (before exposure to the HEALED intervention
website) and at follow-up (immediately after the 12-week
intervention period), except when bathing or participating
in water-based activities (e.g., swimming) [22]. Actigraph
data were processed using two hybrid machine learning
approaches: first, the Choi algorithm was used to calculate
accelerometer wear time, then the Sojourn-3 axis algorithm
was used to estimate daily sedentary and active time by
intensity [23-25]. The change in the proportion of wear time
spent sedentary, in LPA, and MVPA was assessed. Sufficient
accelerometer wear was defined as having > 4 days of data
and a minimum of 14 h/day; a longer wear time minimum
was used as sedentary time was a primary outcome [26].

Strength Training As time spent strength training cannot
be captured with accelerometry, both baseline and follow-
up surveys included a validated questionnaire asking par-
ticipants, “During the past year, estimate the hours per day
you spent on typical weekdays and weekends in each of the
following activities. Please average your seasonal physi-
cal activities over the entire year.” Account for all 24 h per
day and items “weight training” and “other resistance exer-
cises” were used to capture total strength training [27]. Item
responses were “0,< 1, 1-2, 3-4, 5-6, 7-8, 9-10, 11+ hours
per day,” and the mean number of hours within the response
categories (i.e., 0, 0.5, 1.5, 3.5, 5.5 hours per day) were
summed to obtain daily average time spent strength train-
ing. Baseline to follow-up change in self-reported strength
training time was collapsed into three categories: decreased
time, no change in time, and increased time spent strength
training.

Intervention

Theoretical Framework Theory-based interventions are
often more effective in increasing and maintaining physi-
cal activity among cancer survivors than interventions not
guided by theory [28]. Accordingly, we used the social
cognitive theory (SCT) as the theoretical framework for
developing HEALED [29]. The SCT suggests that there are
reciprocal interactions among the personal, social, and envi-
ronmental influences that shape behavior, and it has been
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shown to be associated with increased exercise behavior
among cancer survivors specifically [30, 31].

Website The HEALED website required a password and
username to log-in and allowed participants to set up a user
profile using a unique study identifier (no names were used).
HEALED intervention group participants received monthly
motivational e-mails (as prior studies suggest that monthly
is the most effective delivery time interval for interventions
involving cancer survivors [32]) announcing one new web-
site feature (e.g., a new exercise video, a new goal-setting
tool) to prompt return to the website. All emails included
links to the web-based platform, which provided a range of
support tools that align with behavior change techniques of
the SCT, including (1) increase PA self-efficacy: at-home/
equipment-free aerobic and strength training exercise dem-
onstrations and videos (that include modifications for those
with lymphedema), aerobic PA and strength training recom-
mendations for survivors (ACSM guidelines) [7], positive
messaging around exercising and sitting less during bouts
of sadness and/or low energy, and guidance on how to safely
return to activity after an abdominal or breast surgery; (2)
align PA and sedentary time outcome expectations: aerobic
PA, strength training, and sitting time educational informa-
tion (evidence-based resources on the benefits of PA and
detrimental effects of excess sitting specific to survivors),
a space for goal setting (including examples of specific,
measurable, attainable, relevant, and time-based [SMART]
goals); and (3) facilitate social support: videos of other can-
cer survivors’ personal stories of post-diagnosis behavior
change, and a discussion board [33]. Many of these materials
were downloadable and/or printable, so participants could
participate in certain activities offline if they preferred.

Analysis

Descriptive statistics, including percentages for categorical
variables and means and standard deviations for continuous
variables, were calculated. Comparisons of baseline vari-
ables between the intervention and control groups to assess
for imbalance used the Wilcoxon rank sum test for continu-
ous variables or the Fisher exact test for categorical vari-
ables. Mean scores of each item on the acceptability and
usability surveys were also calculated. The number of logins
and time logged in was highly skewed; thus, median values
were calculated.

Although the primary aims of the current study were to
determine feasibility, acceptability, and usability, secondary
outcomes of the pilot were explored using group by time
interactions in an analysis of covariance for PA and seden-
tary time. Complete case comparisons were made using F
tests. Models adjusted for (1) accelerometer wear time (con-
tinuous) and (2) accelerometer wear time, age (continuous),

sex, cancer type, and time since diagnosis (continuous). SAS
v.9.4 (Cary, North Carolina) was used for all analyses.

Results

Of the 99 cancer survivors who registered for the interven-
tion, 96 were eligible for participation and were sent an
accelerometer and baseline survey (Fig. 1). Eighty-five par-
ticipants (88.5%) returned complete baseline accelerometer
and survey data and were randomized to the intervention
(n = 45) or wait-listed control (n = 40) groups. Baseline
characteristics did not differ significantly between those
randomly assigned to the intervention and control groups
(Table 1). Participants were female (94.1%) and male (5.9%)
survivors of breast (82.4%), colon (5.9%), endometrial
(5.9%), bladder (3.5%), and kidney (2.4%) cancer. Partici-
pants’ mean age was 60 years (SD = 7.4), and they were
diagnosed 7 years (SD = 1.9) prior to baseline. The majority
of participants were overweight or obese (64.7%). According
to baseline accelerometry data, participants spent an aver-
age of 19 min/day in MVPA and almost 14 h/day sedentary.

Feasibility

Forty-one (91.1%) intervention group participants and 37
(92.5%) wait-listed control participants returned partial
(n =11, 14.1%) or full (n = 67, 85.9%) post-intervention
data. There were no reported injuries or safety concerns dur-
ing the intervention.

Most intervention group participants (n = 34, 82.9%)
logged into the HEALED website at least once during the
12-week intervention. Intervention participants logged into
the website four times (median; quartile 1, quartile 3 [Q1,
Q3] =1, 8 times) during the intervention period, and spent
16 min (Q1, Q3 = 6, 21 min) on the website each session
(Table 2). Total time logged in throughout the 12-week
intervention was 95 min (Q1, Q3 = 11, 204 min).

Acceptability

Among the intervention group participants who logged in at
least once and completed the acceptability surveys (n = 32),
mean ratings of motivation were 3.77 and enjoyment of the
HEALED website were 3.62 (possible scores 1-5; Table 2).
Participants did not feel that the exercises promoted through-
out the HEALED website were too difficult (1.60). The
level of agreement with the statement, “I would like to
use this website frequently” varied widely (mean = 2.65,
range = 1.0, 5.0).
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| Invitation emails sent (n=431) |

| Registered (n=99; 23% response rate) |

Ineligible (n=3):
Loss of consciousness with exercise (n=1)
Bone/joint issues (n=1)

Undergoing active treatment (n=1)

| Eligible participants (n=96) |

—> | Did not return baseline materials (n=11)

| Randomized (n=85) |

Allocated to
intervention (n=45)

Allocated to control
(n=40)

Lost to follow-up (n=3) [

Recurrent cancer (n=1)

] Lost to follow-up (n=2)

Recurrent cancer (n=1)

Complete data (n=35) [

Partially complete (n=6)

] Complete data (n=32)

Partially complete (n=5)

Fig. 1 Flow of participants

Usability

Total scores from the System Usability Scale averaged 72
(range = 67, 78), indicating above average usability of the
HEALED website (Table 2).

Change in PA and Sedentary Time

Participants wore the accelerometer (N = 81 with com-
plete accelerometry data) for a mean time of 928 min per
day at baseline and 917 min per day at follow-up for an
average of 6.9 days at both time points (combined base-
line and follow-up daily wear time mean = 922 min per
day). Baseline to follow-up changes in the proportion of
wear time spent sedentary, in LPA, and in MVPA were
not statistically significantly different between the inter-
vention and control group (p = 0.45 model 1; p = 0.49
model 2); however, intervention group participants spent
more time in LPA (+ 9 min/day on average) and MVPA
(+ 4 min/day) and less time sedentary (— 13 min/day)
at follow-up compared to baseline. Control group par-
ticipants spent, at follow-up, less time in LPA (— 36 min/
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day on average), the same amount of time in MVPA, and
more time sedentary (+ 36 min/day; Fig. 2) compared to
baseline.

Changes in self-reported strength training (N = 64 with
complete pre- and post-intervention strength training data)
were not statistically significant between groups (p = 0.11),
but a larger proportion of intervention group participants
increased their strength training (n =7, 22.6%) compared to
control group participants (n = 3, 9.1%; Table 3).

Discussion

This pilot study examined the feasibility, acceptability, and
usability of a web-based PA intervention tailored for survi-
vors of cancers associated with physical inactivity. Overall,
participants reported feeling motivated by the content deliv-
ered through the HEALED website and found the website
easy to use. As telemedicine, video calls, and other at-home
options are increasingly prevalent (and potentially safer in
the time of a global pandemic), a digital strategy for the pro-
motion of active living is even more important and timely.
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Table 1 Baseline descriptive characteristics
Intervention (n = 45) Control (n = 40) Total (n = 85)
Mean (SD) Daift
Age (years) 62.4 (7.3) 59.3(7.4) 60.9 (7.4) 0.06
BMI (kg/m?) 28.2 (6.6) 28.4(5.3) 28.3(5.9) 0.87
Time since diagnosis (years) 7.0 (1.9) 7.0 (2.1) 7.0 (1.9) 0.89
Accelerometer-measured MVPA (min/day) 21.2 (18.1) 17.5 (19.2) 19.7 (18.2) 0.29
Accelerometer-measured sedentary time (min/day) 837.8 (59.0) 841.1 (56.8) 839.4 (58.3) 0.86
Accelerometer-measured LPA (min/day) 60.8 (18.2) 64.5 (17.6) 62.6 (17.8) 0.52
Median (IQR)
Self-reported strength training (min/day)* 0(0) 0(0) 0(0) 0.99
N (%) Puifr
Sex 0.21
Male 4(8.9) 1(2.5) 5(5.9)
Female 41 (91.1) 39 (97.5) 80 (94.1)
Cancer site 0.72
Breast 36 (80.0) 34 (85.0) 70 (82.4)
Colon 4(8.9) 1(2.5) 5(5.9)
Endometrial 2(4.4) 3(7.5) 5(5.9)
Bladder 2(4.4) 1(2.5) 3(3.5)
Kidney 1(2.2) 1(2.5) 2(2.4)
Stage at diagnosis
0 9 (20.0) 11 (27.5) 20 (23.5) 0.71
1 35(77.8) 27 (67.5) 62 (72.9)
2 1(2.2) 2(5.0) 3(3.5)
Cancer treatment
Surgery only 16 (35.6) 17 (42.5) 33 (38.8) 0.09
Surgery and radiation therapy 10 (22.2) 16 (40.0) 26 (30.6)
Surgery and chemotherapy 7(15.6) 4 (10.0) 11 (12.9)
Surgery, chemo, and radiation 12 (26.7) 3(7.5) 15 (17.6)
Baseline BMI category 0.92
Underweight 1(2.4) 1(2.5) 2(2.4)
Normal 14 (33.3) 11 (27.5) 25(29.4)
Overweight 12 (28.6) 14 (35.0) 26 (30.6)
Obese 15 (35.7) 14 (35.0) 29 (34.1)
Employment status™ 0.38
Work full time 19 (42.2) 22 (55.0) 41 (48.2)
Work part time 14 (31.1) 7(17.5) 21 (24.7)
Retired 15 (33.3) 12 (30.0) 27 (31.8)
Homemaker 7 (15.6) 6 (15.0) 13 (15.3)
Other (volunteer, student, disabled) 1(2.2) 1(2.5) 2(2.4)
Self-reported CVD™" 30 (66.7) 23 (57.5) 53 (62.4) 0.38
Self-reported anxiety/depression 18 (40.0) 16 (40.0) 34 (40.0) 0.99

BMI body mass index, MVPA moderate-to-vigorous intensity physical activity, CVD cardiovascular disease

“Presented as median (IQR) as data were highly skewed (76.5% of participants reported O min of strength training/day at baseline)

“Participants checked all that apply, may not equal 85

““"Hypertension, hypercholesterolemia, myocardial infarction, and/or stroke

This study adds to the minimal evidence base for low-cost,
web-based PA interventions for a broader range of cancer

SUrvivors.

Results of the current study support an expansion of the
HEALED study in a fully powered randomized controlled

trial, and this study provided a lot of information that will
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Table 2 Feasibility, acceptability, and usability survey results (N = 32 logged in with full or partial data)

Mean (minimum, maximum)

HEALED intervention acceptability survey”
The exercises in the HEALED intervention were too difficult

The information shared through HEALED motivated me to be more active
The HEALED intervention helped me realize that exercise is safe and beneficial for cancer survivors

Being a HEALED participant is enjoyable
1 would like to use this website frequently
HEALED website usability survey”
I think that I would like to use this website regularly
I found this website unnecessarily complex
This website was easy to use
I think I would need assistance to be able to use this website
I found the various functions in this website were well integrated

I thought there was too much inconsistency in this website

I would imagine that most people would learn to use this website very quickly

I found this website very cumbersome to use

I felt confident using this website

I needed to learn a lot of things before I could get going with this website

Usability total score

HEALED website user statistics
Number of logins per person over 12-week intervention
Time logged in (minutes) per session

Total time logged in (sum of login times from each login, in minutes)

1.60 (1.0, 3.0)
3.77 (1.0, 4.0
3.44 (1.0, 5.0)
3.62 (2.0,5.0)
2.65(1.0,5.0)

3.04 (2.0, 5.0)
1.87 (1.0, 4.0)
3.78 (1.0, 5.0)
1.30 (1.0, 3.0)
3.22(2.0,5.0)
1.96 (1.0, 3.0)
3.78 (3.0, 5.0)
2.04 (1.0, 4.0)
3.57 (1.0, 5.0)
1.39 (1.0, 3.0)
72.08 (67, 78)
Median (Q1, Q3)
4(1,8)

16 (6, 31)

95 (11, 204)

1 =strongly disagree, 5 =strongly agree

help to improve future iterations. For example, the aver-
age score for the acceptability item, “the exercises in the
HEALED intervention were too difficult” was lower than
anticipated (mean = 1.60, with scores ranging from 1.0 to
3.0); plans to improve and expand the pilot would include
a larger offering of exercise videos to challenge a wider
range of ages and abilities. Additionally, we found that a
web-based intervention was not necessarily suitable for all
participants; several intervention group participants never
logged into the HEALED website (n =7, 17.1%) and cited
reasons for non-use including misplacing their password and
lack of internet access. Accordingly, it will be important to
add participant prompts for those who have not logged in
and allow them quick access to personal password recovery
in the expanded version of this intervention. Engagement
may also be boosted by further facilitating social support, as
only 15% of participants posted on the discussion board, and
by incorporating self-monitoring via wearable commercial
devices that are compatible with the website.

Though this pilot study was not powered to detect
changes in physical activity and sedentary time, there were
trends indicating increases in LPA, MVPA, and strength
training, and a decrease in sedentary time among the inter-
vention group participants; importantly, time spent active
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and sedentary was accelerometer-measured. One review
of ten web-based PA interventions for survivors (including
five studies that were also based on the SCT) found that all
studies reported improvements in PA of a similar magni-
tude as the current study (eight studies reported statistically
significant improvements); however, nine of these studies
used self-reported measures of PA and one used a commer-
cial device [34]. An online pilot study not included in the
review of 84 breast, prostate, and colon cancer survivors of
a similar age and time since diagnosis as the current study
reported an increase of 42 min/day of PA (statistically non-
significant), though this was measured via self-report [35].
Since that review, another pilot of a 12-week web-based
sedentary time intervention for 46 prostate cancer survivors
reported an average decrease in accelerometer-measured
sedentary time of 65 min/day and an average increase in
accelerometer-measured MVPA of 6 min/day, though this
study used a pre-post design and therefore did not compare
these results to a control group [36]. A newer review of
online PA interventions tailored specifically for breast can-
cer survivors included 16 studies, 8 of which were RCTs; the
one included RCT that used device-based measures of PA
reported a modest, but statistically significant, increase in
MVPA associated with intervention exposure [37].
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Fig.2 Baseline and follow-up proportion of daily wear time (mean:
922 min/day) spent sedentary, in light intensity physical activ-
ity (LPA), and in moderate-to-vigorous intensity physical activity

Strengths

This study was strengthened by the randomized controlled
design and the use of accelerometer-measured PA and sed-
entary time. This study also included both male and female
(albeit a limited number of male) survivors of several can-
cer types; this is an important distinction as many existing
interventions were designed and evaluated only for female
breast cancer survivors. Finally, the HEALED intervention
is entirely web-based, making this a no-contact intervention
that can be disseminated at a fairly low cost.

Table 3 Baseline to follow-up change in self-reported time spent
strength training

Decreased time No change Increased time

Group N (%)
Intervention (n =31) 0 (0%)
Control (n = 33) 3(9.1%)

24 (77.4%) 7 (22.6%)
27 (81.8%) 3 (9.1%)

N = 64 participants with complete pre- and post-intervention self-
reported strength training data. Group by time interaction (p = 0.11)

(MVPA) as measured by accelerometry. a Intervention group base-
line. b Intervention group follow-up. ¢ Control group baseline. d
Control group follow-up

Limitations

This study is not without limitations. Importantly, several of
the intervention group participants had no actual interven-
tion dose, as they were unable or unwilling to log into the
HEALED website. We were also unable to track participant
engagement beyond login frequency and time (e.g., which
website tools received the most “clicks,” how many partici-
pants read discussion board posts) on the platform used to
develop the HEALED website. Similarly, several HEALED
materials were downloadable or printable, so while it is pos-
sible that participants were still engaging when they were not
logged in, we were unable to track offline engagement. Addi-
tionally, this study may be limited by the relatively short
intervention period. While 12 weeks may be sufficient for a
pilot study, we are unable to determine if this intervention
may be associated with long-term changes or maintenance
in PA or sedentary time. Finally, the results of this study (in
particular, participation and completion rates) may not be
generalizable as the participants in the current study were
recruited from CPS-3, an ongoing longitudinal cohort study,
and are therefore already committed study participants.

@ Springer



228

International Journal of Behavioral Medicine (2022) 29:220-229

Overall, results of this pilot randomized controlled trial
suggest that the web-based HEALED intervention is feasi-
ble and acceptable for male and female survivors of several
cancers associated with physical inactivity, including breast,
colon, endometrium, kidney, and bladder. The potential
reach of this intervention is very broad given that it is low-
cost and entirely web based. Further research is needed to
determine long-term efficacy of the HEALED intervention
in a larger group of cancer survivors and would benefit from
the inclusion of survivors with metastatic disease, undergo-
ing treatment, and/or in poorer general health.
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