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Abstract

Purpose: Exercise is efficacious for people living after a cancer diagnosis. However, implementation of exercise
interventions in real-world settings is challenging. Implementation outcomes are defined as ‘the effects of
deliberate and purposive actions to implement new treatments, practices, and services'. Measuring implementation
outcomes is a practical way of evaluating implementation success. This systematic review explores the
implementation outcomes of exercise interventions evaluated under real-world conditions for cancer care.

Methods: Using PRISMA guidelines, an electronic database search of Medline, Psycinfo, CINAHL, Web of Science,
SportsDiscus, Scopus and Cochrane Central Registry of Controlled Trials was conducted for studies published
between January 2000 and February 2020. The Moving through Cancer registry was hand searched. The
Implementation Outcomes Framework guided data extraction. Inclusion criteria were adult populations with a
cancer diagnosis. Efficacy studies were excluded.

Results: Thirty-seven articles that described 31 unique programs met the inclusion criteria. Implementation
outcomes commonly evaluated were feasibility (unique programs n=17, 54.8%) and adoption (unique programs

n =14, 452%). Interventions were typically delivered in the community (unique programs n =17, 58.6%), in groups
(unique programs n = 14, 48.3%) and supervised by a qualified health professional (unique programs n = 14, 48.3%).
Implementation outcomes infrequently evaluated were penetration (unique programs n =1, 3.2%) and sustainability
(unique programs n=1, 3.2%).

Conclusions: Exercise studies need to measure and evaluate implementation outcomes under real-world
conditions. Robust measurement and reporting of implementation outcomes can help to identify what strategies
are essential for successful implementation of exercise interventions.

Implications for cancer survivors: Understanding how exercise interventions can be successful implemented is
important so that people living after a cancer diagnosis can derive the benefits of exercise.
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Background

Cancer is a leading cause of disease burden worldwide.
In 2020, 19.2 million new cases of cancer and 9.9 million
cancer-related deaths occurred globally [1]. Cancer rates
are projected to rise steadily in the coming decades, in
part due to population growth, ageing and more people
surviving a cancer diagnosis because of improvements in
early detection and treatment advances [2, 3].

Exercise is important in addressing the sequala of dis-
ease and impacts of a cancer diagnosis, as demonstrated
in the robust efficacy base of systematic reviews, meta-
analyses and meta reviews [4—11]. High quality or ‘level
one evidence’, as gathered through systematic reviews and
meta-analyses, informs the development of clinical prac-
tice guidelines (CPGs). CPGs are evidence-based state-
ments that include recommendations to optimise patient
care [12]. In 2019, the American College of Sports Medi-
cine (ACSM) updated evidence-based advice for cancer
and exercise testing, prescription and delivery in cancer
survivors. The consensus statement provides exercise pre-
scription recommendations for common cancer-related
health outcomes including depression, fatigue and quality
of life [13]. The ACSM is one of many organisations
worldwide that recommend exercise be incorporated
within the routine care for people with cancer [14-17].

The development of CPGs, whilst fundamental to
informing evidence-based care, is unlikely to directly
change clinical practice [18]. To facilitate the implementa-
tion of their consensus statement, ACSM published add-
itional resources describing Zow implementation can be
fostered [19] and created the Moving through Cancer
registry to connect people with cancer to local exercise
services [20]. This signifies greater attention to translating
research findings into practice and moving beyond dem-
onstrating exercise efficacy for different cancer types.

Most research that establishes the efficacy of health in-
terventions is conducted in tightly controlled research
settings, focusing on internal validity [21, 22]. Efficacy
studies exclude many participants in an attempt to recruit
a homogenous sample. Such research studies are often
well funded and have access to the required resources
needed to deliver the evidence-based intervention, health
program or innovation (hereafter ‘intervention’) with high
fidelity to the described study protocol. Further, research
staff often take part in extensive training sessions to de-
liver the intervention [23, 24]. These conditions rarely re-
flect the conditions under which an intervention is
implemented in healthcare settings. That is, staff may have
limited time to instruct patients during clinical consulta-
tions, inadequate training to prescribe exercise interven-
tions or insufficient physical space to establish an exercise
intervention [25]. It is common for efficacious interven-
tions to fail in practice [26] or have reduced clinical im-
pact when replicated to reach more of the population for
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which they are intended [27, 28]. Pragmatic study designs
seek to address these issues through answering the ques-
tion “Does this intervention work under usual condi-
tions?” [29]. That is, they seek to reflect population
diversity in study samples and explore whether it is realis-
tic to implement the intervention. Despite the growth in
cancer studies about exercise in recent years, relatively lit-
tle is known about the outcomes of exercise interventions
when implemented using pragmatic study designs, or the
‘external validity’ of how best to implement and evaluate
exercise interventions in practice [22].

Proctor and colleagues [30] have developed an Imple-
mentation Outcomes Framework to evaluate implemen-
tation success. If implementation is successful, the
proposed theory of change suggests this contributes to
desired clinical or health service outcomes (e.g., a safe,
efficient service that successfully addresses patient symp-
tomology). Evaluating the outcomes of implementation
efforts can also reduce the risk of incorrectly concluding
that an intervention is ineffective, when in fact, poor im-
plementation may be the most significant contributor to
failure [30, 31]. Implementation science frameworks that
evaluate implementation outcomes may therefore be
useful to determine whether failure is due to the interven-
tion or the implementation process [32, 33]. Proctor and
colleagues [30] define eight implementation outcomes for
this purpose: acceptability, adoption, appropriateness, cost,
feasibility, fidelity, penetration and sustainability.

The Implementation Outcomes Framework was used
to inform the outcomes of interest for this review. The
aim of this review was to examine the implementation
outcomes that are evaluated under real-world conditions
when exercise interventions are implemented for the
care of people diagnosed with cancer.

Table 1 provides a description of how the implementa-
tion outcomes were operationalised in this study.

Methods

Protocol and registration

This review was registered in the PROSPERO database
(CRD42019123791) and conducted in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement [34].

The search strategy was developed in consultation
with a librarian experienced in systematic reviews. First,
the search strategy of a recent meta-review that sum-
marised the efficacy of exercise and cancer was repli-
cated and augmented with additional search terms for
exercise (e.g., physical activity) [5]. Second, this search
was combined with terms derived from the Implementa-
tion Outcomes Framework (e.g., adoption, acceptability)
[35]. Finally, the reference list of relevant articles and the
Moving through Cancer program registry were also
screened to identify potentially relevant studies [20, 36,
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Table 1 Operational definition of implementation outcomes applied in review

Implementation
outcome

Proctor et al. definitions of outcomes [29]

Operational definition as applied in this review

Acceptability

Adoption

Appropriateness

issue or problem.

Cost Cost (incremental or implementation cost)
The cost impact of an implementation effort
according to three components: i) cost of delivering

the intervention, ii) cost of the specific

implementation strategy and iii) the delivery cost

according to the setting

Feasibility

within a given agency or setting

Fidelity

developers

Penetration
and its subsystems

Sustainability

The perception among implementation stakeholders
that a given treatment, service, practice, or
innovation is agreeable, palatable, or satisfactory.

The intention, initial decision, or action to try or
employ an innovation or evidence-based practice

The perceived fit, relevance, or compatibility of the
innovation or evidence-based practice for a given
practice setting, provider, or consumer; and/or per-
ceived fit of the innovation to address a particular

The extent to which a new treatment, or an
innovation, can be successfully used or carried out

The degree to which an intervention was
implemented as it was prescribed in the original
protocol or as it was intended by the program

The integration of a practice within a service setting

The extent to which a newly implemented
treatment is maintained or institutionalized within a
service setting’s ongoing, stable operations

The degree to which the patient or healthcare
workforce find the exercise intervention satisfactory as
measured by the patient or healthcare workforce.

Any measure that reports on the uptake of exercise
intervention as reported by the healthcare staff (for
example, total number of staff making referrals to
exercise) or organisation; this may include barriers and
enablers.

Exercise interventions are implemented because there
is a specific, documented rationale that indicates the
intervention is relevant to that patient population,
based on clinical trials effectiveness (for example,
reference to a successful efficacy trial that the current
exercise intervention is based upon).

The documented cost of implementing the exercise
intervention in healthcare settings. This includes costs
incurred by healthcare organisations such as human
and physical/practical resources, or costs associated
with use of the intervention.

Intervention attendance and/or attrition rates for the
program.

The exercise intervention is delivered as described in
the documented pre-implementation plan or interven-
tion protocol; if adaptations (tailoring) are required,
these are reported either qualitatively or quantitatively.

Patients referred to the intervention reported with
consideration to total eligible patient population (for
example intervention reach data).

Documented evidence that the exercise intervention
has been integrated within normal organisational
operations (for example, reference to polices, hiring
staff, documented care pathways) and the long-term
(> 12 months) health outcomes of the exercise inter-
vention on adverse treatment-related side effects (such
as fatigue, quality of life, physical function and/or symp-
toms of depression).

Whilst Proctor and colleague’s definition of
sustainability does not include a measure of clinical
effect, it is added as a secondary outcome in this
review. This decision was made to confirm that the
exercise intervention continues to deliver the intended
health benefits that it was implemented to address.

37]. The Moving through Cancer registry website was se-
lected for screening because it provides a comprehensive
and publicly accessible database that details established
exercise interventions for people diagnosed with cancer
and supports the implementation of the ACSM recom-
mendations. Details of the search strategy are provided
in Supplementary Table 1.

An electronic database search was conducted from
January 2000 to 6 February 2020 (Medline, Psychlnfo,
CINAHL, Web of Science, SPORTDiscus, Scopus and
Cochrane Central Register of Controlled Trials). Two re-
viewers (LC, JR) independently completed the title and
abstract screening and full text review. Disagreements

were resolved through discussion until a consensus was
reached. Where agreement was unable to be reached, a
third reviewer was available to inform the final decision
(EZ). Covidence software was used to manage the
screening and data extraction process [38].

Definition of terms

Physical activity is defined as “any bodily movement pro-
duced by skeletal muscles that requires energy expend-
iture” [39]. Exercise is “a subset of physical activity that
is planned, structured, and repetitive and has as a final
or an intermediate objective the improvement or main-
tenance of physical fitness” [39].



Czosnek et al. BMC Cancer (2021) 21:643

Inclusion and exclusion criteria

The inclusion and exclusion criteria for this review are
summarised in Table 2. All types of physical activity
and/or exercise (for example, aerobic, resistance, yoga,
tai chi, Pilates, high intensity interval training) were in-
cluded in the review. There were no restrictions placed
on moderators of exercise (for example, supervised and
unsupervised, home-based, and community/hospital-
based settings, group and individual classes, face-to-face
and virtual [online/video]). Further, any studies at trans-
lational stages prior to and including efficacy studies
were excluded. As such, studies described as effective-
ness or implementation/dissemination were included.
Definitions for the categorisation of studies is supplied
in Supplementary Table 2.

Data extraction and quality assessment

A data extraction tool was developed with reference to
the published literature [41]. One author (LC) extracted
data on: study type (effectiveness or implementation/dis-
semination study), implementation outcome, the level at
which the implementation outcome was measured (pa-
tient, provider, intervention, organisation or a combin-
ation) and the exercise intervention composition and
setting [19]. The Consensus on Exercise Reporting Tem-
plate (CERT template) provides reporting

Table 2 Inclusion and exclusion criteria for the systematic
review

Inclusion criteria

- Studies where an exercise intervention was offered alongside cancer
care within the continuum from diagnosis to treatment with curative
intent and through to survivorship

- Studies that included people aged 18 years or older with a
confirmed diagnosis of cancer

- Studies that reported at least one implementation outcome, as per
the operational definition

Exclusion criteria
+ Non-human studies
- Studies not published in English

- Efficacy trials (defined according to an established classification) [40]
(refer to supplementary Table 2 for expanded definitions and
categorisations applied in this review)

- Studies involving patients undergoing end-of-life care (for example,
palliative care)

- Studies involving exercise interventions designed to prevent or
reduce the risk of developing cancer

- Intervention studies where exercise interventions were included
within a broader healthy lifestyle program and the independent
effects of exercise could not be extracted

- Studies that did not describe an active intervention

- Studies that describe the methodological development or testing of
an instrument to measure efficacy of an exercise intervention
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recommendations and was used to detail the compos-
ition of exercise interventions [42].

Study quality was assessed using one of two tools. The
Joanna Briggs Institute (JBI) suite of Critical Appraisal
Tools were used to assess quality in quantitative and
qualitative studies (the relevant JBI tool was selected for
each study based upon the study design) [43]. The
Mixed Methods Appraisal Tool was used to critically ap-
praise studies that described a mixed method design
[44]. The outcomes of the quality assessment are pro-
vided in Supplementary Table 3. An independent com-
pliance check of data extraction and quality assessment
was completed by two authors (NR, EZ) for 10% of the
included studies.

Data synthesis and analysis

The Implementation Outcomes Framework guided the
initial data synthesis [30]. Data were extracted, collated
and analysed based upon the eight implementation out-
comes. Quantitative and qualitative results were ex-
tracted and analysed concurrently and integrated to
produce the final synthesis. Descriptive statistics and fre-
quencies (using the total possible number of outcomes
as the denominator) were calculated to synthesise the
study type and the total number of implementation out-
comes explored in the included studies.

Results

Search results

A total of 7123 articles were identified through the data-
base search. After de-duplication, 4563 articles remained
and 11 additional citations were identified through the
manual search of reference lists and the Moving through
Cancer exercise program registry [45-55]. After full text
screening, 37 articles were included in the final review,
which represented 31 unique programs. Descriptive sta-
tistics reported within the manuscript reflect outcomes
for unique programs. Figure 1 presents a flow diagram
for the results. Supplementary Table 4 provides a list of
studies that were excluded after full text review and rea-
sons for exclusion.

Table 3 provides a summary of the characteristics of
the studies that met the inclusion criteria.

A collated summary of the included studies is provided
in Table 4 and highlights the diversity in study design
and composition of exercise interventions. Most inter-
ventions (1 =26, 89.7%) included a combination of aer-
obic, resistance and stretching exercises. Interventions
were most often delivered to people with any cancer
type (n =16, 55.2%), using a group-based structure (n =
14, 48.3%), supervised by a qualified health professional
(physiotherapist, exercise physiologists) (n=14, 48.3%)
and based in a community setting (n =17, 58.6%). Of the
58.6% of programs that were based in the community,
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Records identified through database
screening (n=7123)

'

Records after duplications removed
(n=4563)

|

Additional records identified
through other sources (n=11)

A 4

Records screened (n=4574)

A 4

Records excluded (n=4378)

|

A 4

Full-text articles d for
eligibility (n=196)

Full text articles excluded with reasons (n=159)

No intervention (not an active treatment) (n=45)

Study design excluded (efficacy) (n=71)

|

Wrong outcome excluded (i.e. clinical outcomes)

(n=37)

Studies included in review

(n=31)
Patient population excluded (included palliative or
under 18 years) (n=10)

N/A (unable to source full text) (n=2)

Fig. 1 PRISMA Diagram

27.6% (n=8) were in specialist exercise clinics and
24.1% (n=7) were in fitness centres and 6.9% (n=2)
used a combination of specialist clinics and fitness cen-
tres. Definitions for the settings are supplied in Table 3.

The results for each implementation outcome and
study type are summarised in Table 5. The most com-
mon implementation outcomes assessed were feasibility
(n=17, 54.8%) and adoption (n =14, 45.2%) of exercise
interventions. The most common classification was ef-
fectiveness study (n = 15, 48.4%).

The results are expanded upon in Supplementary
Table 5 and below.

Acceptability

Six studies reported on the acceptability of exercise in-
terventions for people with cancer, measured at the
patient-level [53, 67, 70, 73, 76, 77]. Patient satisfaction
(variously defined as enjoying the program, finding the
program useful/valuable) was generally high, with five
studies reporting acceptability levels above 80% [53, 70,
73, 76, 77]. None of the included studies reported on the
acceptability of exercise interventions measured at the
healthcare professional level.

Adoption

Fourteen studies reported on exercise intervention adop-
tion [49, 50, 55, 56, 58, 61, 63, 65, 69, 74—77, 81]. Nine
studies assessed qualitative barriers and enablers to
intervention adoption (refer to supplementary Table 5)
but did not measure adoption [50, 55, 56, 61, 69, 74-76,
81]. Four studies explored uptake by organisations [49,
63, 65, 77] and one study assessed both organisational
uptake and qualitative barriers to adoption [58]. Of the
five studies that measured adoption, two reported the
percentage of organisations across the country who had
adopted exercise oncology programs, with 60% of

hospitals in Belgium adopting programs and 18% of
YMCA'’s in America delivering a specific program (i.e.,
Livestrong at the YMCA). The three further studies that
measured organisation adoption rates provided the raw
number of organisations delivering a program, without
reference to total possible delivery organisations (i.e., 40
sites across Australia). None of the identified studies re-
ported on overall program uptake rates by healthcare
providers, such as the total number of professionals
making patient referrals to exercise.

Appropriateness

Thirteen studies reported on the appropriateness of ex-
ercise interventions [45, 48, 51, 53, 56, 57, 62, 67, 68, 74,
76, 79, 80], representing 11 unique programs. Six studies
[45, 51, 56, 57, 62, 74] reported that appropriateness was
established by testing the efficacy of the exercise interven-
tion in the target population (in a previous efficacy trial).
Five studies [48, 67, 68, 79, 80] reported using multiple
data sources (including a literature review, reference to
established models of care and/or review of barriers and
enablers) to establish appropriateness, with only two of
these studies directly engaging with program staff through
the development phase [48, 80]. Two studies stated a
phased approach to implementation (a pilot period com-
pleted prior to full intervention roll-out) was undertaken
to establish appropriateness of the intervention [53, 76].

Cost

Twelve studies reported on costs associated with imple-
mentation [45, 48, 56, 60, 61, 63, 65-67, 72, 74, 75],
representing 11 unique programs. Two studies estimated
the intervention implementation costs in the set-up year
(e.g., purchase of computers and equipment, cleaning,
personnel), stating that it cost $US44,821 and $US46,
213, respectively [45, 67]. One study reported the
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Table 4 Summary of characteristics of included studies

Descriptive Data (range)

Sample size range 11-1635
Intervention duration (months) 1-9
Contact frequency (number of exercise sessions) 4-108
Contact time (hours)? 8.75-108
Follow-up (years) NA -2
Total studies (unique programs)
n %
Study Design
Quasi- experimental 16 (14) 432 (45.2)
Descriptive report 8 (6) 216 (194)
Observational 7 (6) 189 (194)
Randomised control trial 32 8.1 (6.5
Mixed methods 2(2) 54 (6.5)
Quialitative 1(1) 2.7 (3.2)
Setting
Community
Fitness centre 11 (7) 29.7 (24.1)
Specialist exercise clinic 8 (8) 216 (276)
Combined specialist exercise clinic and fitness centre 3(2) 8.1 (6.9)
Sub-total 22 (17) 59.5 (58.6)
Hybrid program
Community + Home 9 (6) 243 (20.7)
Hospital + Home 2(2) 54 (6.9)
Combined hospital + home + community 1(1) 2.7 (34)
Hospital + Community 1(1) 2.7 (34)
Sub-total 13 (10) 35.1(34.5)
Hospital
Not stated outpatient and/or inpatient 1(1) 27 (34)
Outpatient 1(1) 2.7 (34)
Inpatient 0(0) 0.0 (0.0)
Sub-total 2(2) 54 (6.9
Home-program 0(0) 0.0 (0.0)
Cancer Type
Any cancer type 19 (16) 514 (55.2)
Breast Cancer 11 (8) 29.7 (27.6)
Prostate Cancer 5@3) 135 (10.3)
Not specified 2(2) 54 (6.9)
Intervention Type
Mixed aerobic/resistance/stretching 32 (26) 86.5 (89.7)
Yoga 3(2) 8.1 (6.9)
Football (soccer) 2(1) 54 (34)

Intervention Delivery
Group 20 (14) 54.1 (483)
Combination 14 (12) 378 (414)
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Table 4 Summary of characteristics of included studies (Continued)

Page 17 of 25

Descriptive Data (range)

Not reported
Individual
Staff delivering the Intervention
Qualified health professional (physiotherapy)
Fitness professional
Varied (qualified health professional + fitness professionals)
Not reported

Nurse/Medical professional

20) 54 (6.9)
1(1) 2.7 34)
17 (14) 459 (483)
10 (9) 270 (31.0)
6 (4) 16.2 (13.8)
4) 10.8 (6.9)
00 0.0 (0.0)

? based on studies that included time

implementation cost to be approximately $350 per par-
ticipant [74]. Four studies reported that philanthropic
donations were used to support the ongoing organisa-
tional costs associated with the exercise intervention [61,
63, 65, 75]. Hybrid models of funding subsided the costs
associated with intervention use, including a mix of fee-
for-service (upfront, set cost per session) and subsidised
costs (total session costs off-set through donations,
sponsorship) [48, 56, 60, 63, 65, 66, 72, 75]. Studies from
the United States and Canada were the only ones to re-
port on costs, where costs were measured as direct
healthcare costs.

Feasibility

Twenty-one studies reported on the feasibility of deliver-
ing interventions, operationalised as either attendance
and/or attrition rates for the exercise interventions [45—
52, 54, 59, 62-67, 70-72, 77, 78], representing 17 unique
programs. The attrition rates ranged from 22 to 56%
across nine studies, with measurement of program dis-
continuation occurring between time ranges of 12 weeks
to 6 months. The mean attrition rate for exercise inter-
vention was 38.4% (n=7) [46, 47, 50, 52, 59, 63, 64, 67,
77]. The attendance rates ranged from 30 to 83% across
16 studies. The mean attendance rate was calculated as
63.7% (n=15) [45, 46, 48, 49, 51, 54, 62, 65-67, 70-72,
77, 78].

Fidelity

Six studies reported aspects of fidelity were monitored
with reference to a documented pre-planned protocol
for exercise and cancer [45-48, 54, 65]. Fidelity is typic-
ally measured by comparing the original protocol to
what is delivered according to: 1) adherence to the
protocol, 2) dose or amount of program (e.g., frequency,
duration) delivered (with consideration of the core com-
ponents that establish intervention effectiveness) and 3)
quality of program delivery [82]. One study measured
both adherence and quality of the program and stated
adherence by football coaches to deliver the intervention
as per the documented protocol was approximately 76%,

and program quality was achieved through training staff
[45]. A further five studies reported that the quality of
program delivery was achieved through staff training
and/or achieving certification to deliver their program as
prescribed [46-48, 54, 65]. No studies were identified
that monitored the amount of program delivery with re-
spect to the pre-planned protocol.

Penetration

One study reported on exercise intervention penetration,
which was defined as patients referred to the interven-
tion reported with consideration to total eligible patient
population [67]. This study, which evaluated the imple-
mentation of an exercise intervention for people diag-
nosed with breast cancer, reported that 53% of eligible
patients were referred to the program [67].

Sustainability

One study reported on the sustainability of the exercise
intervention within the organisational setting [64]. The
authors also collected secondary outcome data about
sustainability at the patient level, defined as whether the
exercise sustained (> 12 months) the desired health out-
comes for the patient [64]. Sustaining the program as
part of normal organisational operations was attributed
to addressing common challenges people diagnosed with
cancer face in being active. This included providing tai-
lored exercise by trained staff and establishing a not-for-
profit entity to provide these services for free in the
community [64]. The secondary outcome identified that
the exercise intervention was effective in sustaining im-
provements to quality of life for patients [64].

Quality assessment

The quality of included studies explored through this re-
view varied (refer to Supplementary Table 2). Studies
were generally downgraded because they were not suffi-
ciently powered to allow confidence in the inferences
drawn about whole populations, and/or they failed to
document possible differences between groups based on
participants lost to follow-up. Further, many (64.5%, n =
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6) of the studies classified as implementation studies
were descriptive, with no objective measure of the im-
plementation outcomes.

Discussion

This review identifies that exercise interventions are be-
ing implemented for people diagnosed with cancer using
pragmatic study designs, but there is no consensus about
how successful implementation should be defined, mea-
sured, and reported. Measuring implementation out-
comes, using an established framework, can generate
new knowledge in this area by conceptualising and de-
fining what constitutes success [33]. To the best of our
knowledge, this is the first systematic review that has ex-
plored implementation outcomes in exercise and cancer
using the Implementation Outcomes Framework [30].
The included studies represent diverse interventions that
are delivered across different settings and for various
cancer types. For example, interventions involving yoga,
sport, aerobic and resistance exercises were identified.
These interventions were delivered in communities or
hospitals and program eligibility (based on cancer diag-
nosis) varied across patient sub-type to include any can-
cer type through to being limited to a specific cancer
type. Most studies adopted a quasi-experimental design
applied to test effectiveness of the intervention, with de-
scriptive designs more common in studies classified as
implementation. The implementation outcomes that
were most frequently assessed in the eligible studies
were feasibility and adoption. Furthermore, the fidelity
to intervention delivery is infrequently reported and the
true cost of implementation is relatively unknown. Pene-
tration and sustainability were the least frequently
assessed implementation outcomes.

Almost 60% of included studies measured feasibility.
Feasibility may have been measured more often than
other implementation outcomes because of the inter-
dependence with the clinical outcomes of exercise inter-
ventions (e.g., patients must adhere to the intervention
to derive the desired clinical effect) and the ease of col-
lection (e.g., staff can record attendance levels). It was
also one of the few implementation outcomes that was
explored at the patient-level by reporting patient attend-
ance and/or attrition rates, recognising that factors at
levels other than the patient can influence this outcome
(e.g., resources provided by the organisation or expertise
of the healthcare providers). Almost half the studies in
this review were classified as effectiveness studies. Effect-
iveness studies typically focus on patient outcomes [83],
conferring a focus on patient-level outcomes in included
studies. Whilst outside the scope of this review, future
studies should explore the feasibility of exercise inter-
ventions for other stakeholders such as those who as-
sume non-clinical roles [84]. For example, this might

Page 20 of 25

apply to health administrators who fund exercise inter-
ventions and policy makers who establish the strategic
policy environment in cancer care. Feasibility of exercise
programs for program co-ordinators has been explored
in the Canadian setting [84], however more research is
needed. Successful implementation involves multiple
stakeholders and whilst exercise services appear feasible
for patients, it may not be feasible for funders or policy
makers. This would also improve consistency with Proc-
tor’s definition of feasibility which suggests measurement
at provider, organisation or setting level [30].

Some aspects of adoption were evaluated in the in-
cluded studies, including the barriers and enablers that
impact implementation and organisational uptake rates.
Despite this, no studies were identified that measured
overall adoption rates by healthcare providers. Measur-
ing the proportion of healthcare providers that adopt the
intervention could provide better insights into referral
patterns through identifying who is making (and not
making) referrals. Further, only the study by Rogers and
colleagues [74] applied an implementation science
framework to collate the adoption barriers and enablers.
Implementation science frameworks can guide the com-
prehensive compilation of factors that influence imple-
mentation [32]. Subsequent research should build on the
work of Rogers and colleagues to identify and test the ef-
fectiveness (and cost) of different strategies that can miti-
gate common implementation barriers. This may include
the effectiveness of different implementation strategies
that can facilitate systematic, routine referral by healthcare
providers. A recently validated questionnaire completed
by healthcare providers may assist in identifying relevant
strategies specific to cancer and exercise [85].

Including a cost evaluation for these strategies would
address another gap identified through this review. No
studies were identified that measured the cost of imple-
mentation strategies. Providing this information would
enable policymakers to make astute decisions about the
sustainable funding of exercise interventions. Further,
evidence suggests implementation strategies, such as
staff training, can increase the likelihood of successful
implementation [86, 87]. Implementation strategies are
the actions undertaken designed to cause the change
that produces the desired implementation outcome [88].
Conceptually, within implementation research they are
the elements that sit between the intervention and the
outcome and are the focus of empirical testing [89].
Most of the articles categorised as implementation in
this review were descriptive and did not empirically test
implementation strategies. Further, of the 37 included
articles, only three were randomised control trials
(representing 2 unique programs) and were described as
effectiveness trials. Whilst the utility of randomised con-
trol trials for implementation research is contested [90],
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there is a need for implementation studies that use ex-
perimental designs to rigorously test strategies [91].

Another important finding established through this re-
view was that fidelity is infrequently measured, with the
quality of program delivery most frequently applied.
Whilst accurately measuring fidelity is a challenge [82],
it typically considers compliance with the intervention
protocol and adaptions to this protocol (based on the
setting, population). Compliance with the intervention
protocol was difficult to establish. Most studies (n = 25,
80.6%) in this review were tailored which is recom-
mended (at the individual level) to ensure exercise pro-
grams are suitable for participants [13]. What remains
unclear is the extent and type of tailoring of intervention
components and whether this extended to significant
changes to the intervention which could be considered
as ‘adaptions’ to the core elements of the program (con-
sistent with Proctor’s definition). Without this informa-
tion it is difficult to accurately measure the fidelity of
program delivery. More detailed reporting in future
studies about how tailoring alters an intervention is
needed and whether these changes extended to signifi-
cant program adaptions and any impact on fidelity of de-
livery should be specified. For example, the review by
Beidas and colleagues reported three changes to their
program (training staff, adding a program co-ordinator
and implementing a phone call reminder to increase up-
take of the program) [56] which was part of a barrier
and enabler analysis but is not related back to measuring
an implementation outcome such as fidelity.

A major finding of this review relates to the later stages
of implementation. Very few studies evaluated penetration
and sustainability, indicating limited knowledge about
how exercise interventions are continued after initial im-
plementation efforts cease. Evidence suggests that many
interventions are not sustained, or only parts of an inter-
vention are sustained [40]. This can contribute to resource
waste and delivery of ineffective interventions. More re-
search is needed to investigate how interventions are inte-
grated within organisational activities and sustained over
time. This is particularly important given that sustaining
interventions is a dynamic process that requires repeated
and continued attention [92].

This review was guided by the Implementation Out-
comes Framework. Other studies in exercise and cancer
have used similar outcomes frameworks to explore the
translation potential of exercise interventions based in
the community [36], for specific cancer type (breast can-
cer) [93, 94] and to explore sustainability of interven-
tions [95]. Like Jankowski and colleagues [95], our
review confirmed a paucity of research that explores
organisational-level factors that impact on sustainability
of exercise interventions. However, our review does ex-
tend current knowledge beyond identifying adoption
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barriers and enablers [93] and organisation uptake rates
[36] by exploring overall adoption rates of healthcare
providers. Additionally, previous research has produced
contrary results regarding reach and study participants
representativeness of the broader population [93, 94].
The one study that measured penetration in this review
found differences (in intervention reach) between those
who were referred and those who were not referred to
the intervention [67], suggesting a possible referral bias.
Furthermore, despite the gaps in measuring and report-
ing implementation outcomes, effectiveness/implemen-
tation study protocols were identified through the
screening process that plan to incorporate these out-
comes [96-98]. This suggests researchers are recognis-
ing the value of measuring successful implementation
using established outcome frameworks [30, 99]. This
type of research will support the translation of research
findings into practice, as proposed by the ACSM and
other international health organisations.

This review is not without limitations. It was challen-
ging to capture all relevant studies because of the incon-
sistencies in terminology. For example, in cancer care
settings exercise may be included within a rehabilitation
program, however we did not include rehabilitation as a
search-term due to its generic nature. Several strategies
were employed to overcome inconsistencies in termin-
ology, including hand-searching the AMoving through
Cancer exercise program registry. A second limitation of
this review was associated with delineating between effi-
cacy and effectiveness studies. An existing categorisation
was used to define studies [100], however some studies
that were described by the authors as pragmatic
employed methods synonymous with efficacy studies
and were therefore excluded. Further, there is a lack of
quality assessment tools that are designed specifically for
implementation study designs. This resulted in some of
the standard quality assessment items being not applic-
able to the eligible studies. Third, we excluded studies
where people were specifically receiving end-of-life care,
as distinct from long-term maintenance therapies. Fi-
nally, this review identified relatively few unique exercise
interventions that were exclusive categorised as either
effectiveness or implementation studies. In some cases,
single programs were evaluated at multiple time points
leading to multiple publications on the same program.
As such, caution should be used when drawing conclu-
sions from these findings.

The review results suggest exercise interventions may
be successfully implemented, however relatively little in-
formation is published about how successful implemen-
tation is defined, measured and reported. This review
examined all of Proctor et al. implementation outcomes.
Future work should build on this review by investigating
each implementation outcome in greater detail and
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across all levels of implementation (such as healthcare
provider, organisation, and policy level). Currently, little
data exist to: 1) quantify how many providers are adopt-
ing exercise interventions; 2) identify what portion of
total eligible patient population are being referred to in-
terventions; 3) define the total cost of implementation
(including the cost of implementation strategies); and 4)
understand how to sustain interventions over time.
These outcomes become more valuable as we shift at-
tention to those implementation strategies used in prac-
tice. Augmenting measures with qualitative data about
how these outcomes were achieved is also required. This
is particularly evident with feasibility, where outcomes
varied despite high level of measurement. Further under-
standing how some interventions achieved higher levels
of attendance/reduced attrition is required. The actions
that lead to these outcomes should then be considered
for replication in future implementation efforts. To con-
clude, measuring and evaluating implementation out-
comes in cancer and exercise offers enormous potential
to help conceptualise what is ‘implementation success’.
It paves the way to develop (and subsequently test)
causal relationships between the exercise interventions,
the strategies or tools used during implementation and
the outcome achieved [101]. Only then will researchers
in exercise and cancer begin to unpack the implementa-
tion process and explain ‘how and why’ implementation
was successful.
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