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Abstract

Background: Physical activity (PA) is a safe and effective strategy to help mitigate health challenges associated
with breast cancer (BC) survivorship. However, the majority of BC survivors are not meeting the minimum
recommended PA (≥150 min of moderate to vigorous intensity). Project MOVE was developed as a model for
increasing PA that combined a) Microgrants: funds ($2000) awarded to applicant groups to develop and implement
a PA initiative and b) Financial incentives: a reward ($500) for increasing group PA. The purpose of this paper was
to provide an exploratory analysis of effectiveness of Project MOVE on PA behavior, PA motivation, and quality of
life (QoL) in female BC survivors. The differential outcomes between women meeting and not meeting PA
guidelines were also investigated.

Methods: This pre-post test, preliminary trial included groups of adult (18+ years) self-identified female BC
survivors, who were post-surgery and primary systemic chemo- and radiation therapy, and living in British
Columbia, Canada. PA was assessed by accelerometry. PA motivation and QoL were assessed by self-report. Data
were collected at baseline, 6-months, and 12-month time points. Repeated measures mixed ANOVAs were used to
test changes in the main outcomes.

Results: A total of 10 groups were awarded microgrants between May 2015 and January 2016. Groups comprised of 8
to 12 women with a total of 87 participants. A statistically significant increase was found between time points on
weekly moderate to vigorous PA (p = .012). This was mediated by a significant interaction between those meeting PA
guidelines and those not meeting guidelines at baseline by time points (p = .004), with those not meeting guidelines
at baseline showing the greatest increase in MVPA. A statistically significant difference across time points was found for
intrinsic motivation (p = .02), physical functioning (p < .001), physical health limitations (p = .001), emotional health
limitations (p = .023), social functioning (p = .001) and general health (p = .004).

Conclusion: These results provide promising support for a unique approach to increasing PA among BC survivors by
empowering women and optimizing PA experiences through the use of microgrants and financial incentives.

Trial registration: ClinicalTrials.gov NCT03548636, Retrospectively registered June 7, 2018.

Keywords: Women, Breast cancer survivors, Oncology care, Physical activity, Microgrants, Financial incentives,
Community-based intervention
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Background
Breast cancer (BC) is the most frequently diagnosed can-
cer and the second leading cause of cancer death among
women worldwide [1]. In Canada, it is estimated that
one in every nine women will be diagnosed with BC and
approximately 5000 women will die from BC each year,
representing 13% of all cancer deaths among women [2].
With advancements in early detection technology and
improved treatment strategies, BC related mortality rates
are declining, resulting in five year survival rates reach-
ing 87% [2]. However, cancer treatments (i.e., surgery,
chemotherapy, hormone therapy, and/or radiation) can
result in long-term detrimental side effects including
morbidity, decline in functional status, disability, and/or
subsequent mental health sequelae [3, 4]. Physical activ-
ity (PA) is a safe, effective, and feasible intervention
strategy that can help mitigate these effects [5–8] and is
associated with numerous other health benefits among
BC survivors, including weight loss or maintenance, re-
duced depression and anxiety, management of post-
treatment symptoms, and improved social support and
quality of life (QoL) [8–10]. Moreover, meeting or ex-
ceeding Canadian recommended aerobic PA guidelines
of ≥150 min of moderate to vigorous PA (MVPA) per
week has been associated with a reduction in BC recur-
rence and all-cause mortality [11]. However, PA levels
are generally low among BC survivors, with up to 70%
of BC survivors not meeting the minimum recom-
mended guidelines [12–14]. Innovative strategies fo-
cused on ways to increase PA levels and subsequently
improve post-diagnosis health and QoL of BC survivors,
are required.
Project MOVE is an approach which combines the use

of microgrants (small amount of funds awarded to
community-based applicants to develop/implement a PA
initiative) and financial incentives to prompt and sustain
PA, while promoting a sense of empowerment and own-
ership of the program, provides a unique model aimed
at increasing PA in this population. Although unique to
cancer care research the few studies that have utilized
microgrants as a catalyst for promoting health initiatives
have reported success in raising awareness about the
benefits of PA, as well as enabling and supporting
women’s engagement in PA [15–18]. However, previous
research has not examined behavior change nor assess
the inclusion of additional tools, such as financial incen-
tives, as a complementary strategy for increasing PA mo-
tivation. The overarching aim of the Project MOVE
study was to evaluate the feasibility of this unique
model, and explore the effectiveness of the model in
terms of PA behavior, PA motivation, and QoL. Out-
comes regarding the feasibility of Project MOVE have
been published elsewhere [19, 20]. The purpose of this
paper was to provide an exploratory analysis of

effectiveness on PA behavior, PA motivation and QoL.
Additionally, we aimed to investigate differential effects
between those meeting and not meeting PA guidelines
on these outcome variables.

Methods
Study design
Project MOVE’s trial rationale and protocol have been
described elsewhere [21]. In brief, this study is based on
a quasi-experimental pre-post design. Baseline, six
-month and one-year follow-up measures were under-
taken between May 2015 and March 2017. Minor devia-
tions were made from the original protocol due to the
pragmatic nature of this trial. For instance, the analytical
framework was modified and some of the findings (e.g.,
social support) have been reported elsewhere [19, 20].
Informed written consent was obtained prior to baseline
assessments from all participants. This study was ap-
proved by the Behavioural Research Ethics Board at the
University of British Columbia (#H14–02502).

Participants, recruitment and eligibility
For the purpose of this study, a survivor is defined based
on the National Coalition for Cancer Survivorship as
someone who has lived with, through and beyond a can-
cer diagnosis [22]. Groups (8–12 per group) of women
(18+ years) who self-defined as BC survivors living in
the Okanagan region of British Columbia, Canada were
eligible to participate. Based on interests from women to
engage in physical activity with both other survivors and
healthy women of similar ages, Project MOVE team
members adjusted the recruitment eligibility during the
initial recruitment phase so that groups comprised of at
least 50% BC survivors were eligible. Women living in
the Okanagan who wished to participate but were not
BC survivors were eligible providing there was space in
the groups after all interested BC survivors were
accommodated.
A variety of recruitment techniques were employed,

including meetings with cancer -related community
organizations (e.g., BC Cancer Agency), a project specific
website, news items in the local media (e.g., newspapers,
online forums) social media announcements (Facebook
and Twitter), posters distributed to local businesses,
community centers and medical clinics and attendance
at the annual Run for the Cure fundraising event.

Project MOVE model
There was no pre-determined initiative (aka “interven-
tion”) promoted or developed by the researchers. Instead
each applicant group was invited to design its own PA
intervention and apply for up to $2000 to enable access
to facilities, equipment, tools and resources, instruction
and/or transportation to implement the intervention.
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Groups were encouraged to contact members of the
research team if they needed support throughout the
application process to help conceptualize their project.
For the application process, each group designated a

leader who acted as the primary contact and was respon-
sible for submitting an online microgrant application.
Each group leader submitted an application with details
regarding the PA their group planned to do each week,
how this activity would contribute to increasing the
group’s overall PA levels, and outline a proposed budget
and timeline. All submitted applications were initially
screened for eligibility. Those deemed eligible were then
processed and further evaluated by a Grant Review Panel
consisting of three members from the research team, a
representative from the Canadian Cancer Society and a
local BC survivor who was not part of a group submit-
ting a microgrant application. Successful applicant
groups were notified by email and were informed of
program obligations (i.e., participate in data collection,
provide final report). Unsuccessful applicants were also
notified and provided feedback outlining reasons for the
not funded decision. Each group that received a micro-
grant was also informed that if they increased their
group’s mean PA at the 6 month follow-up (assessed via
accelerometry), they would receive an additional $500
incentive.

Outcome measures
Demographic data were collected at baseline and all
other data (i.e., BC information, PA behavior, PA motiv-
ation, and QoL) were collected at baseline, 6 months and
12months, at a location and time convenient for each
Project MOVE group (e.g., community center, local fit-
ness center). At these data collection sessions, partici-
pants were given accelerometers and accelerometer log
sheets, instructed on how to use each item, and asked
that the accelerometers and log sheets be returned to
their group’s primary contact person after the required
wear time. Members of the research team were available
to provide instructions and answer participant’s ques-
tions during data collection. Participants who were un-
able to attend the group measurement session were
followed up by a research team member to schedule an
alternative location (e.g., participants home) and time to
complete measurements and receive an accelerometer.
All measures were undertaken by two research team
members, who collected all data at each time point.

Demographics and BC information
Demographic variables included age, education, ethni-
city, employment and marital status. Additional informa-
tion related to BC included date of most recent
diagnosis, stage of BC at diagnosis, type of treatment,
date of last treatment received and menopausal status.

Physical activity
PA was assessed objectively using an Actigraph GT3X™
accelerometer (ActiGraph, Pensacola, FL) worn on the
hip during all waking hours over seven days. The accel-
erometers were initialized to collect acceleration counts
in tri-axial mode and data were aggregated to 60-s epoch
[23, 24] using Actilife software version 6.13.2. Daily mea-
sures of MVPA (> 1951 cpm) and wear time were
extracted, based on activity counts per minute [24].
Non-wear time was defined as 60min of consecutive
zero counts, and included a 2 min spike tolerance of 50
cpm of movement. Valid wear time was defined as ≥10 h
on ≥5 days, within the 7-day period at baseline,
6-months, and 12-months. Accelerometer data were
used to indicate minutes of MVPA [25, 26]. Baseline ac-
celerometer data were also used to classify partici-
pants as meeting or not meeting 150 min of weekly
MVPA [26–28].

Physical activity motivation
Motivation to engage in PA was assessed using the Be-
havioral Regulation in Exercise Questionnaire- version 3
(BREQ-3). The valid and reliable, 24 item instrument
[29, 30] measures amotivation (e.g., “I can’t be bothered
to exercise”), external regulation (e.g., “I exercise because
other people say I should”), introjected regulation (e.g.,
“I feel guilty when I don’t exercise”), identified regulation
(e.g., “I value the benefits of exercise”), integrated regula-
tion (e.g., “I consider exercise to be part of my identity”),
and intrinsic regulation (e.g., “I exercise because it’s
fun”) of exercise behavior based on Deci & Ryan’s [31,
32] continuum of self-determined motivation. Partici-
pant responses were scored as the average of each of the
items theoretically proposed to be measuring each as-
pect of behavioral regulation [33].

Quality of life
Quality of life was assessed using relevant subscales
from the valid and reliable SF 36 Medical Outcomes
Study Survey (SF-36/RAND 36) [34, 35]. These sub-
scales included physical functioning, role limitations
due to physical health problems, role limitations due
to personal or emotional problems, social functioning,
and general health perceptions. All items were then
scored on a 0 to 100 range using pre-coded numeric
values, with a high score representing a more favor-
able health state. Additionally, items in each of the
five domains were averaged together to create eight
separate domain scores [36].

Statistical analysis
All statistical analyses were conducted using SPSS
version 22. Descriptive analyses were completed and
presented as means and standard deviations (SD) for
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continuous variables and as frequencies and propor-
tions for categorical data. Intention-to-treat analyses
were conducted with the last known measurement
carried forward for those who dropped out. Baseline
accelerometer measures for participants who were
outliers, or accumulated insufficient wear time at
6-month and 12-month follow-up were carried for-
ward. Those with outlier measurements, as defined by
+/− three standard deviations from the mean, at base-
line were excluded from the analysis. PA related ques-
tions were analyzed using repeated measures ANOVA
across the three times points (baseline vs. 6-month
vs. 12-month follow-up) with weekly minutes of
accelerometer MVPA as the dependent variable. Sub-
sequent repeated measures mixed ANOVA was also
conducted with meeting MVPA guidelines (meeting
vs. not meeting) as the between-subjects variable,
time as the within-subjects variable and weekly
minutes of accelerometer MVPA as the dependent
variable. Differences in MVPA change between groups
were assessed by three one-way ANOVAs with group
as the independent variable and MVPA change (base-
line to 6-month change, 6-month to 12-month
change, baseline to 12-month change) as the
dependent variables and a Bonferroni correction ap-
plied to the three analysis to adjust for repeated ana-
lyses on the same data. For PA motivation and QoL
questions repeated measures ANOVA were conducted
with time as the within-subject variable. Repeated
measures ANOVAs used polynomial contrasts to de-
scribe trends over time and one-way ANOVAs used
post-hoc t-tests. All analyses assumptions were tested,
and in instances of sphericity violations Greenhouse-
Geisser or Huynh-Feldt corrections were used de-
pending on epsilon values.
Given the overarching aim of Project MOVE was feasi-

bility and the nature of this paper was to explore an
estimate of effectiveness, a power calculation was not
conducted, which is common practice amongst feasibil-
ity and pilot trails [37–39].

Table 1 Participant Demographics (n = 87)

Variable Participant
%, (n)

Age (years)a

35–44 4.6 (4)

45–54 23 (20)

55–64 41.4 (36)

65–74 24.1 (21)

75–84 1.1 (1)

Ethnicityb

White 94.3 (82)

Asian 3.4 (3)

Black 1.1 (1)

Educationc

High school or less 1.1 (1)

High school diploma 9.2 (8)

Some post-secondary without diploma or degree 19.5 (17)

College or technical diploma or certificate 39.1 (34)

University Degree 25.3 (22)

Other 4.6 (4)

Martial Statusd

Married or living with a life partner 69 (60)

Living alone 23 (20)

Widowed 6.9 (6)

Employmente

Full time work 29.9 (26)

Part time work 14.9 (13)

Caring for family/managing household 4.6 (4)

Unemployed 2.3 (2)

Recovering from illness/disability 8 (7)

Retired 34.5 (30)

Other 4.6 (4)

BC staging

Stage 0 6.9 (6)

Stage I 14.9 (13)

Stage II 24.1 (21)

Stage III 14.9 (13)

Stage IV 8 (7)

Unknown 12.6 (11)

BC treatmentf

Lymph or axillary node dissection 66.7 (58)

Radiotherapy 54 (47)

Chemotherapy 51.7 (45)

Lumpectomy 47.1 (41)

Reconstructive surgery 31 (27)

Hormonal Therapy 28.7 (25)

Table 1 Participant Demographics (n = 87) (Continued)

Variable Participant
%, (n)

Single Mastectomy 28.8 (25)

Double Mastectomy 20.7 (18)

Other 4.6 (4)

Menopause statusg

Pre-menopausal 8 (7)

Going through menopause 10.3 (9)

Post-menopausal 65.5 (57)

Note. BC = Breast Cancer, a n = 5 participants did not report, b,c,d,e 1n = 1
participant did not report, f participants indicated 1 or more options, g 4n = 4
participants did not report
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Results
Table 1 presents the baseline characteristics for all Pro-
ject MOVE participants. Self-report data were collected
from 87 participants within 10 unique PA groups at
baseline, 72 (82.7%) at 6-month follow-up and 60
(68.9%) at 12-month follow-up. The total sample at
baseline (n = 87) included 71 BC survivors (82%), 3 other
cancer survivors (4%), and 13 healthy support individ-
uals (15%). At 6months reasons for drop-out included:
deterioration of health (n = 9), could not be reached (n =
2), not interested (n = 2), and death (n = 2). At 12 month
follow-up, 12 participants did not attend data collection
and did not provide a reason for this absence. Table 2
provides a brief description of the groups and PA activ-
ities undertaken by each group, inclusive of an approxi-
mate MET Range for each group based on the
Compendium of Physical Activities [40]. At baseline,
participants had a mean age of 58.8 ± 8.7 (mean ± SD)
years and a mean BMI of 25.9 ± 4.8 kg/m2. The majority
of participants were married or living with a life partner
(n = 60, 69%) and had completed a college diploma or
university degree (n = 56, 64.4%). Of the 71 BC survivors,
40 had been diagnosed with Stage 0 to Stage II breast
cancer. One-way ANOVA showed those who had been
diagnosed with BC did not significantly differ in their
MVPA (M = 179.38 SD = 96.14) than those who had not

been diagnosed with breast cancer at baseline (M =
189.13 SD = 96.14.
Accelerometer data were collected from 88 partici-

pants at baseline, 69 (78.4%) at 6-month follow-up and
65 (73.8%) at 12-month follow-up.

Physical activity
At baseline, one participant had insufficient accelerometer
wear-time, resulting in valid data from 87 participants. At
6-month and 12-month follow-up, four participants had in-
sufficient wear-time and had observations carried forward.
At baseline 48 (54.5%) participants were meeting MVPA
guidelines and 39 (44.3%) were not, at 6months follow-up
56 (64.4%) were meeting MVPA guidelines and at 12
month follow-up 40 (46.0%) were meeting MVPA guide-
lines. Repeated measures ANOVA showed no significant
differences between time points on weekly light activity
(F(2,174) = 2.37, p = .096). Repeated measures ANOVA
showed significant differences and a small to medium effect
size between time points on weekly MPVA (F(2,170) = 3.62,
p = .03, eta2 = .041). Polynomial contrasts showed a signifi-
cant quadratic trend (F(1,85) = 6.32, p = .01). See Table 3 for
means and standard deviations across time points.
Mixed ANOVA further indicated a significant main ef-

fect and small effect size between time points on weekly
MVPA (F(2,168) = 3.84, p = .02, eta2 = .012), but also

Table 2 Brief Description of Project MOVE Groups and Microgrant Activities

Groups Microgrant Activities

1) Women on Weights
(n = 5)

- Participants hired a certified exercise trainer to deliver weight training (e.g., free weights, resistance bands,
weight machines) to participants. MET Range 3–6

2) Group Training
(n = 10, 2 participants were healthy
support individuals)

- Participants hired a certified exercise trainer to deliver group circuit training, which included strength
training with equipment, body weight exercises, and cardio using treadmills, elliptical machines and
stationary bikes. MET Range 3–8

3) Explore Movement
(n = 8)

- Participants hired a certified exercise trainer to deliver a variety of activities including strength training,
yoga, pilates, and low impact aerobics. MET Range 2–5

4) Move Anytime Anywhere
(n = 12)

- Participants hired a certified exercise trainer to deliver a variety of activities including strength training
with free weights and body weight and group walking/jogging. Met Range 3–8

5) Strive to Thrive
(n = 12)

- Participants purchased Fitbits™ & free weights for each member of the group. Participants walked
together and participated in low intensity weight training taught by a hired exercise trainer after each
walk. MET Range 2–8

6) Spin Together
(n = 8, 2 participants were healthy
support individuals)

- Participants purchased and attended spin class together and participated in light yoga movements and
stretching afterwards. MET Range 2–8

7) Fit Together
(n = 12, 3 participants were healthy
support individuals)

- Participants hired a certified exercise trainer to deliver a variety of activities including strength training
with free weights and body weight. In addition they participated in group walking/jogging. MET Range
3–8

8) New Wave Warriors
(n = 9, 4 participants were healthy
support individuals)

- Participants hired a certified exercise trainer to deliver a variety of exercise options including “boot camp”
style workouts, walking and hiking, and yoga. MET Range 3–9

9) iHealth
(n = 6, 3 participants were other cancer
survivors)

- Participants hired a certified exercise trainer to deliver a variety of exercise options including strength
training with free weights, resistance bands, TRX, as well as group aerobic activities such as low impact
aerobics. MET Range 3–6

10) Spin to Health
(n = 5, 2 participants were healthy
support individuals)

- Participants purchased and attended spin, barre, yoga and combination classes together. MET Range 2–8
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showed a significant interaction and small effect size be-
tween those meeting MVPA guidelines at baseline and
those not on weekly MVPA between time points
(F(2,168) = 5.61, p = .004, eta2 = .02). Polynomial con-
trasts showed a significant increasing linear trend
(F(1,84) = 7.55, p = .007). Descriptive statistics can be
seen in Table 3.

Change in MVPA by group
One-way ANOVA with group as the independent vari-
able and MVPA change between baseline and 6-month
follow up showed no significant group differences
(F(9,85) = 1.89, p = .066, eta2 = .183). One-way ANOVA
with group as the independent variable and MVPA
change between 6-month and 12-month follow up
showed no significant group differences (F(9,85) = 1.86,
p = .07, eta2 = .177). One-way ANOVA with group as the
independent variable and MVPA change between base-
line and 12-month follow up showed no significant
group differences (F(9,85) = 1.09, p = .382, eta2 = .114).
Descriptive statistics by group can be seen in Table 4
and MVPA means by time point by group can be
seen in Fig. 1.

Physical activity motivation
Repeated measures mixed ANOVAs, with Huynh-Feldt
corrections when applicable, were conducted to assess
changes in motivation regulations across time points. There
was a significant change and very small effect size for in-
trinsic regulation (F(2, 168) = 3.95, p = .02, eta2 = .0006) and
a significant interaction between those meeting and those
not meeting MVPA guidelines at baseline (F(2,168) = 3.41,
p = .035, eta2 = .003). Polynomial contrasts showed a signifi-
cant linear trend (F(1,84) = .98, p = .02). Descriptive statis-
tics can be seen in Table 3.

Quality of life
Repeated measure mixed ANOVA shows significant dif-
ferences and small effect size across time points on
physical functioning (F(1.32,110.36) = 17.83, p < .001,
eta2 = .028), with no significant interaction, polynomial
contrasts show significant linear (F(1,82) = 14.15, p
< .001) and quadratic trends (F(1,82) = 26.16, p < .001).
Role functioning-physical shows significant differences
and small effect size across time points on role
functioning-physical (F(2,164) = 7.82, p = .001, eta2 = .037),
mediated by a significant interaction between those meet-
ing and those not meeting MVPA guidelines at baseline
(F(2,164) = 3.79, p = .024, p = .024, eta2 = .014), a signifi-
cant quadratic trend was found (F(1,82) = 6.78, p = .01).
Role-functioning emotional shows significant differ-
ences and small effect size across time points
(F(2,162) = 3.86, p = .023, eta2 = .015) with no
significant interaction, and a significant liner trend

(F(1,81) = 4.8, p = .03). Social functioning shows sig-
nificant differences and small effect size across time
points (F(1.71, 140.54) = 7.80, p = .001, eta2 = .027)
with no significant interaction and significant linear
(F(1,82) = 5.87, p = .019,) and quadratic trends (F(1,82) =
10.59, p = .002). General health shows significant differ-
ences and small effect size across time points (F(1.68,
137.90) = 6.27, p = .004, eta2 = .013) with no significant
interaction, and significant linear (F(1,82) = 5.42, p = .02)
and quadratic trends (F(1,82) =7.84, p = .006). Descriptive
statistics are presented in Table 3.

Discussion
Project MOVE was designed as an innovative strategy
that encouraged groups of female BC survivors to come
together and tailor a PA program to their specific needs
and interests. Results showed that mean PA significantly
increased at 6-month follow-up. However, the greater
PA levels were not maintained at 12 months. Moreover,
a statistically significant linear trend was observed for
those not meeting guidelines at baseline, in that they
continued to increase their PA at 6 months and 12
months, compared to baseline. Those meeting guidelines
at baseline did not significantly improve PA levels but
did maintain PA above the recommend guidelines (≥150
min per week) at 6 and 12 month follow-ups. Intrinsic
motivation increased over time, and participants also re-
ported statistically significant improvements in physical
functioning, physical health limitations, emotional health
limitations, and general health at 6-month follow-up. At
the 12-month follow-up, statistically significant changes
in physical functioning and general health were noted.
In combination, these findings provide promising evi-
dence for Project MOVE as an effective strategy to
increase PA and improve PA motivations and QoL
among breast cancer survivors.
An important finding of the current study is that

among participants not meeting guidelines at baseline,
their PA significantly increased on average by 43 min per
week of MVPA at the 6-month follow-up and 20min
per week at the 12 month follow-up. Given that more
than 70% of survivors in the literature are reported to be
inactive post-treatment [12–14], these findings suggest
that Project MOVE may be an effective strategy for initi-
ating PA engagement among a substantial, at-risk subset
of BC survivors. The approach in which participants
were provided with an opportunity to develop and im-
plement their own PA initiatives may have contributed
to this increase. Previous reports have indicated that low
PA engagement amongst BC survivors is often due to a
lack of confidence and uncertainty with how to perform
certain exercises, and fear of injury due to the physical
limitations common to BC survivors (e.g., lymphedema,
fatigue) [41–43]. The sense of autonomy associated with
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Table 3 Weekly Minutes of PA, PA Motivation and QoL Means Scores Across Time Points

Variable Baseline
Mean (SD)

6-Month
Mean (SD)

12-Month
Mean (SD)

Effect Size
Overall
Interaction

Light Activity

Overall 1802.48 (490.39) 1785.93 (540.12) 1700.43 (590.80) 0.006

Meeting MVPA 1904.89 (500.54) 1841.34 (553.34) 1735.45 (567.93)

Not Meeting MVPA 1673.82 (451.21) 1716.31 (521.75) 1656.43 (623.01) 0.003

MVPA

Overall 178.51 (115.85) 191.62 (112.92) 165.70 (115.05) 0.012

Meeting MVPA 264.46 (83.08) 252.73 (95.72) 226.90 (107.42)

Not Meeting MVPA 74.92 (38.98) 117.97 (85.15) 91.92 (73.61) 0.02

BREQ

Amotivation

Overall 0.20 (0.51) 0.13 (0.38) 0.13 (0.37) 0.007

Meeting MVPA 0.05 (0.29) 0.01 (0.07) 0.02 (0.08)

Not Meeting MVPA 0.39 (0.67) 0.29 (0.53) 0.28 (0.51) 0.002

External Regulation

Overall 0.72 (0.87) 0.75 (0.88) 0.75 (0.91) > 0.000

Meeting MVPA 0.58 (0.75) 0.52 (0.64) 0.56 (0.72)

Not Meeting MVPA 0.89 (0.99) 1.04 (1.06) 0.99 (1.06) 0.002

Introjected Regulation

Overall 2.12 (0.95) 1.98 (0.95) 1.89 (0.92) 0.008

Meeting MVPA 2.23 (0.97) 1.95 (0.96) 1.89 (0.98)

Not Meeting MVPA 1.99 (0.87) 2.01 (0.96) 1.89 (0.85) 0.005

Identified Regulation

Overall 3.18 (0.75) 3.25 (0.72) 3.27 (0.69) 0.004

Meeting MVPA 3.51 (0.52) 3.53 (0.53) 3.58 (0.51)

Not Meeting MVPA 2.76 (0.77) 2.91 (0.80) 2.88 (0.70) 0.001

Integrated Regulation

Overall 2.51 (1.12) 2.80 (1.03) 2.84 (1.09) 0.027

Meeting MVPA 3.09 (0.84) 3.14 (0.85) 3.36 (0.67)

Not Meeting MVPA 1.82 (1.01) 2.39 (1.09) 2.23 (1.17) 0.014

Intrinsic Regulation

Overall 2.91 (1.00) 3.03 (0.90) 3.05 (0.86) 0.006

Meeting MVPA 3.28 (0.78) 3.31 (0.69) 3.29 (0.72)

Not Meeting MVPA 2.43 (1.07) 3.03 (0.9) 2.74 (0.95) 0.003

SF-36

Physical Functioning

Overall 78.66 (20.38) 86.65 (15.7) 85.02 (16.69) 0.028

Meeting MVPA 77.82 (22.41) 85.09 (18.86) 84.61 (19.23)

Not Meeting MVPA 79.73 (17.71) 88.62 (10.31) 85.54 (13.00) 0.014

Role Functioning-Physical

Overall 58.33 (44.30) 74.40 (40.22) 66.67 (42.75) 0.037

Meeting MVPA 59.04 (44.36) 64.36 (45.37) 62.23 (43.57)

Not Meeting MVPA 57.43 (44.30) 87.16 (28.30) 72.30 (41.58) 0.001

Role Functioning-Emotional
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the Project MOVE model provided these women with
an opportunity to optimize their own strengths in devel-
oping an initiative that addressed specific BC related
limitations and met their own needs and interests, thus
aiding with issues surrounding PA confidence and
efficacy.
PA behaviors adopted by participants while taking part

in Project MOVE did not change over time. In the con-
text of Project MOVE, some of the PA initiatives devel-
oped may be more sustainable than others. For example,
in situations where the microgrant money was used to
take part in paid fitness classes, participation may de-
cline once funding runs out, whereas groups that pur-
chased activity trackers (e.g., FitBits™) may have greater
potential for sustainability. One such strategy that may
assist with the increase and maintenance of PA
post-intervention is the use of a tapered intervention de-
sign, in which participants are transitioned to other
community based programs and/or home-based

exercise. For instance, group leaders could provide par-
ticipants with information on free opportunities to be
active in the community and additional resources en-
couraging participants to continue to be active together
(i.e., “take home” information packages with examples
and instructions on how to be active at home and with
friends). Future deliveries of Project MOVE may also
wish to consider the potential for PA maintenance as a
criterion during the grant application and review
process.
Among those meeting PA guidelines at baseline (aver-

age of 264 mins of MVPA per week), there were no sta-
tistically significant changes in weekly minutes of PA.
Mean minutes of MVPA in this group were already well
above those required for health benefits and Project
MOVE may only contributed to the maintaining of their
weekly PA levels. Results support Project MOVE, and
one could speculate that the autonomy for the women
to design and collectively tailor PA programs and

Table 4 Mean Change in MVPA Between Time Points by Group

Group N Mean Change in MVPA (SD); 95% Confidence Interval

Baseline vs 6 – Month 6-Month vs 12-Month Baseline vs. 12 - Month

1 5 −1.4 (36.6); −46.9 – 44.1 −36 (39.7); −85.3 – 13.3 −37.4 (70.1); −124.5 – 49.7

2 10 −1.4 (72.9); −53.6 – 50.8 27.6 (55.3); − 12.0 – 67.2 26.2 (113.9); −55.3 – 107.7

3 8 25.7 (71.2); −33.8 – 85.3 −21.1 (45.2); −58.9 – 16.7 4.6 (91.8); −72.2 – 81.4

4 12 43.3 (59.2); 5.6–81.0 −70.4 (119.5); − 146.4 – 5.54 −27.1 (84.2); −80.6 – 26.4

5 12 67.1 (67.0); 5.1–129.1 −3.7 (164.3); − 141.1 – 133.6 15.8 (74.4); − 53.0 – 84.7

6 8 2.2 (112.5); −69.3 – 73.7 13.1 (59.1); −24.4 – 50.8 15.3 (116.5); − 58.7 – 89.3

7 12 52.0 (80.7); 0.7–103.4 −86.1 (86.2); − 140.9 - -31.3 − 34.0 (43.0); −61.4 - -6.6

8 9 −41.2 (73.9); −98.1 – 15.6 9.33 (95.5); − 64.1 – 82.8 −31.9 (109.2); − 115.8 – 52.1

9 6 − 10.3 (37.6); − 49.8 – 29.2 16.0 (73.5); −52.0 – 84.0 3.0 (94.2); −95.9 – 101.9

10 5 −53.0 (125.4); − 208.7 – 102.7 −48.4 (104.8); − 178.5 – 81.7 −101.4 (127.8); − 260.1 – 57.3

Total 87 13.1 (83.0); − 4.6 – 30.9 − 21.2 (96.3); − 41.6 - -0.8 −12.8 (95.1); − 33.2 – 7.6

Table 3 Weekly Minutes of PA, PA Motivation and QoL Means Scores Across Time Points (Continued)

Variable Baseline
Mean (SD)

6-Month
Mean (SD)

12-Month
Mean (SD)

Effect Size
Overall
Interaction

Overall 64.86 (41.65) 74.70 (38.46) 74.89 (40.67) 0.015

Meeting MVPA 61.23 (42.75) 63.77 (43.79) 63.04 (45.12)

Not Meeting MVPA 69.37 (40.35) 88.29 (25.11) 87.39 (29.76) 0.009

General Health

Overall 66.35 (20.37) 71.47 (18.65) 70.37 (19.58) 0.013

Meeting MVPA 65.32 (21.12) 69.25 (18.41) 68.22 (19.52)

Not Meeting MVPA 67.66 (19.58) 74.28 (18.16) 73.11 (19.59) 0.001

Social Functioning

Overall 73.96 (26.83) 83.18 (23.08) 80.36 (24.26) 0.027

Meeting MVPA 79.52 (26.25) 85.37 (22.47) 84.31 (23.38)

Not Meeting MVPA 66.89 (26.22) 80.40 (23.85) 75.33 (24.73) 0.004
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initiatives to meet their needs and preferences (as pro-
vided by the Project MOVE Model) allows greater op-
portunity for program satisfaction and enjoyment, which
has been previously known to influence PA participation
and maintenance [44–46]. However, it is important to
note that a further increase in PA, of any magnitude
(i.e., intensity, frequency, duration), could provide even
greater health benefit and thus it may be beneficial to
provide some assistance around program design for
these particular individuals. Although the autonomy to

design their own program or initiative proved successful,
it may be that these individuals require additional guid-
ance and advice to ‘take it to the next level’ to elicit
greater improvements in PA behavior and overall health.
In addition to the health benefits associated with the

maintenance of PA above and beyond the recommended
guidelines, it is important to note these findings make a
valuable contribution to the limited empirical evidence
concerning the long-term (at least 3 months
post-intervention follow-up) maintenance of PA behav-
ior change [47–49] and the utilization of objective mea-
sures to assess long-term PA outcomes [50, 51]. A
recent review on the maintenance of PA behavior
change interventions of cancer patients reported that
only 10 out of 63 trials assessed post-intervention main-
tenance, and of these 10 only 4 achieved maintenance
success, defined as at least 3 months post-intervention
follow-up [47]. Furthermore, there is a documented need
for greater use of objective measures of PA (i.e., accel-
erometry) over and above self-report measures, in order
to provide more detailed and accurate information about
PA behaviors within this sub-population [47, 50–52].
Given that motivation is a key predictor of PA [53, 54],

different motivation regulations were assessed for
changes during Project MOVE. Overall, intrinsic motiv-
ation significantly increased over time. There were also
greater increases in intrinsic motivation for women who
were not meeting PA guidelines at baseline. This finding
is particularly important since intrinsic motivation is
critical to PA adherence, effort, and participation among
cancer survivors [55, 56]. Based on Self-Determination
Theory [57], it may be that Project MOVE fostered the
basic psychological needs of autonomy and relatedness
given the grassroots, group-based, program. Addition-
ally, perceptions of competence may have been fostered
with feedback provided among group members and role
modeling that was conducive the program. While specu-
lative, future research initiatives should be focused on
the theoretical mechanisms that explain the increases in
intrinsic motivation over time, and a longer term
follow-up would provide foundational evidence on how
intrinsic motivation is associated with physical activity
behavior given that intrinsic motivation may be the
most important motivation regulation for exercise ad-
herence [53].
Findings from the current study align with many pre-

vious BC studies that have also indicated improvements
to the QoL subscales (physical functioning, role
function-physical, role functioning-emotional, and gen-
eral health) post PA intervention [10, 58–61]. Improve-
ments in QoL are important psychosocial adjustments
following a PA intervention. The current study was fo-
cused on exploring changes in QoL, yet future research
directions are needed to identify and explore

Group 1

Group 2

Group 3

Group 4

Group 5

Group 6

Group 7

Group 8

Group 9

Group 10

Fig. 1 MVPA Means by Time Point by Group
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mechanisms that help to explain these improvements in
physical functioning and health. While not tested in the
current study, these improvements may be explained by
increases in PA, and social support from hired trainers
and other women in the Project MOVE groups [62–64].
Furthermore, women may have developed self-confi-
dence and self-efficacy with performing PA [65–67] that
helped foster activity and improvements in QoL. Al-
though these findings indicate statistically significant im-
provements, these differences were small and likely not
clinically meaningful, warranting further investigation
concerning these mechanisms.

Strengths and limitations
Unique to Project MOVE was the use of the microgrants
and a financial incentive. The program was designed to
encourage BC survivors to work together to create a
strategy that met their specific needs and interests. Con-
trary to contemporary PA interventions that provide a
more structured and pre-determined design, the Project
MOVE model represents a highly flexible and adaptable
community-based model that requires relatively low
follow-up. Additionally, the use of accelerometers as an
objective measure of PA as well as a long follow-up
period is also a strength of this study. Previous research
with this population has often utilized self-report mea-
sures of PA and shorter follow-up periods (< 6 months).
Moreover, this is the first study to evaluate PA behavior
change within in a microgrant model. Previous research
has been limited to descriptive research and process
evaluations concerning the uptake and implementation
of such models [15–18].
Eligibility was modified to include additional women

who wished to participate but were not BC survivors.
Although this limits the generalizability of these find-
ings, the inclusion of non-BC female support (i.e.,
friends and/or relatives) is an interesting strategy to in-
crease participation among BC survivors. As many
women may be hesitant to participate alone, allowing
friends and/or relatives to join may help to engage more
survivors as well as provide an opportunity to strengthen
existing support structures. Furthermore, this may also
act as a prevention strategy for those who have never
been diagnosed with cancer as these friends and/rela-
tives would be exposed to the information and know-
ledge presented during each session concerning BC and
physical and psychological benefits of PA. This study
was also limited in terms of diversity, thus further affect-
ing generalizability. The lack in gender, ethnic and social
diversity of participants limits representation of the en-
tire BC survivor population. However, it should be noted
that the organic nature of the microgrant model (i.e., be-
ing able to develop your own intervention) does provide

an opportunity for transferability to other cancer, dis-
ease, and general populations.
Further, there are also a number of study design and

methodological limitations. First, given the exploratory
nature of the study and aim of this specific paper (i.e.,
estimate of effect) a power calculation was not con-
ducted. Second, issues surrounding the of use of acceler-
ometers as a measure of PA are also identified,
specifically concerning specificity and sensitivity of ac-
celerometers in differentiating between different modes
of physical activity (e.g., habitual activity vs. planned
intervention activity) and identifying activity that is un-
detectable by accelerometers (e.g., flexibility training or
some strength training). Third, the use of “last observa-
tion carried forward” has limitations [68], however the
majority of participants with missing data had only one
time point of data collected, making growth curve ana-
lysis inappropriate. Fourth, multilevel modeling was not
used to analyze the data because we were interested in
broad group-level trends rather than how individuals
responded to the specific interventions. As such, the
clustering of women within groups and over time was
not accounted for statistically. This being said, future re-
search could focus on the specific within- and
between-person effects of microgrant frameworks on
PA, motivation, and QoL. Lastly, we did not collect in-
formation concerning physical activity dose, adherence,
or intervention variations specific to each group, which
would be beneficial with understanding the meaningful-
ness (interpreted in the context of design, power, and
analytical framework) of each separate group
intervention.

Conclusion
The findings from this exploratory research support the
use of a microgrants program for increasing PA and
QoL, with particular benefits for breast cancer survivors
who are not active. However, a number of limitations
have been identified and thus further pilot work is
needed to address some of these limitations, followed by
a fully powered RCT to test intervention effectiveness as
well as identify strategies to promote PA maintenance
over time.
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