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RESEARCH ARTICLE Open Access

Bridging the research to practice gap: a
systematic scoping review of
implementation of interventions for cancer-
related fatigue management
Oluwaseyifunmi Andi Agbejule1* , Nicolas H. Hart1,2,3, Stuart Ekberg1, Bogda Koczwara4, Rahul Ladwa5,6,
Camilla Simonsen1,5, Elizabeth P. Pinkham1,5,7 and Raymond Javan Chan1,5

Abstract

Background: Cancer-related fatigue (CRF) is one of the most common and distressing symptoms in people with
cancer. Although efficacy of interventions for CRF have been extensively investigated, less has been done to ensure
successful translation into routine clinical practice. The aim of this systematic scoping review was to synthesise
knowledge surrounding the implementation of CRF interventions, summarise the processes and outcomes of
implementation strategies used, and identify opportunities for further research.

Methods: PubMed, Cochrane CENTRAL, EMBASE and CINAHL databases were searched (up to December 2020). The
Cochrane Effective Practice and Organisation of Care (EPOC) Group taxonomy and the RE-AIM Framework were
used to guide the evaluation of implementation strategies and outcomes, respectively.

Results: Six studies were included. Three used an implementation framework (PARIHS, KTA, Cullens & Adams’
Implementation Guide) to guide implementation. Overall, the implementation strategies used across all studies
were reported to have directly resulted in immediate changes at the clinician level (e.g., increased clinician
behaviours, self-efficacy, attitudes, knowledge of CRF management). No clear relationship was found between the
use of implementation models and the number or type of implementation strategies used. For outcomes,
Effectiveness and Implementation were the most highly reported RE-AIM measures followed by Reach then
Maintenance. Adoption was the least reported.

Conclusions: Despite the high prevalence of CRF and evidence-based interventions for managing CRF, there is
limited evidence informing the sustainable implementation of these interventions. This systematic scoping review
emphasises the lack of quality CRF implementation studies presently available in the literature leading to a
disconnect between effective CRF interventions, routine clinical care, and cancer survivors at present. This review
highlights the need for robust study designs guided by established frameworks to methodically design and
evaluate the implementation of CRF management interventions in the future.
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Background
Cancer-related fatigue (CRF) is experienced by over
60% of cancer survivors depending on their cancer
diagnosis and associated treatments, with two-thirds
reporting severe CRF extending beyond 6 months, and
one-third reporting persistent CRF over many years
[1]. While CRF is known as one of the most distres-
sing and prevalent symptoms experienced by people
with cancer [2, 3], it has no current universal defin-
ition, with the National Comprehensive Cancer Net-
work (NCCN) describing it as “a persistent, subjective
sense of physical, emotional and/or cognitive exhaus-
tion related to cancer or cancer treatment that is not
proportional to recent activity and interferes with
usual functioning” [4]. CRF greatly diminishes pa-
tients’ physical, mental, occupational, emotional and
social wellbeing during and after treatment [2, 5, 6].
Other than reduced quality of life, CRF can also lead
to difficulties in decision making, daily living disrup-
tion and an increased dependency on others [7]. Such
impacts on quality of life (QoL) have been widely re-
ported by a broad range of cancer survivor popula-
tions [4, 6–13].
Various interventions for managing CRF have been in-

vestigated. These include physical activity and exercise
(e.g., aerobic, resistance), pharmacological interventions
(e.g., erythropoietin, methylphenidate, modafinil), psy-
chological interventions (e.g., cognitive behaviour ther-
apy), and integrative therapies (e.g., acupuncture,
massage). There is level one evidence [14–18] support-
ing the benefits of physical activity, exercise and psycho-
logical interventions for managing CRF. In a recent
meta-analysis, Mustian and colleagues [16] identified
that exercise (weighted effect size [WES], 0.30; 95% CI,
0.25–0.36; P < .001) and psychological interventions
(WES, 0.27; 95% CI, 0.21–0.33; P < .001) produced sig-
nificant moderate positive effects on CRF improvement,
with authors suggesting that both management strategies
be prescribed as first line therapy. A plethora of research
has focused on the efficacy of CRF interventions; how-
ever, there is much to learn about how these interven-
tions can be incorporated into healthcare and ‘real-
world’ settings.
While the discipline of implementation science is gain-

ing momentum, less than half of interventions found to
be effective in disease management and prevention are
ever adopted into clinical use and routine practice [19–
21]. Over recent years, cancer care and health service
leaders are increasingly concentrating their efforts on fa-
cilitating the systematic uptake of research findings into
routine care to improve service and patient outcomes
[22]. There are numerous systematic reviews on the clin-
ical efficacy of CRF interventions; however, to our know-
ledge there is no comprehensive review focussing on the

implementation of CRF management interventions and
programs. To address this gap, this systematic scoping
review of the CRF literature was conducted to answer
the following key questions: (1) What current efforts
have been made to implement CRF interventions in clin-
ical care?; (2) What implementation frameworks, strat-
egies, theories or models have been used when
implementing CRF interventions in clinical care?; and
(3) What were the outcomes of identified CRF interven-
tions and implementation efforts?

Methods
This review sought to examine implementation in CRF
literature and identify possible knowledge gaps, thus a
scoping methodology was adopted [23]. This systematic
scoping review was conducted according to the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews (PRIS
MA-ScR) guidelines [24] (See Additional File 1).

Eligibility criteria
The population for this review were cancer survivors (re-
gardless of age, gender, tumour and treatment type) at
any stage of their cancer trajectory that have experienced
fatigue as a result of their cancer or cancer treatment.
The taxonomy of implementation strategies developed
by the Cochrane Effective Practice and Organisation of
Care (EPOC) Group [25] were used to determine the
definition and inclusion of implementation studies in the
review (see Additional File 2). These EPOC implementa-
tion strategies were developed for interventions that tar-
geted and produced changes at the healthcare
organisation level, healthcare professional level and the
health service level and thus were considered relevant
for this review.
For inclusion, studies were required to meet the fol-

lowing criteria: 1) have the implementation of an inter-
vention/program/guideline as a primary goal; 2) have
cancer-related fatigue as a primary symptom of interest;
3) incorporate at least one of the EPOC implementation
strategies; 4) be published in English; and 5) have full-
text available.
No restrictions were placed on types of study designs

eligible for inclusion. As the key interest of our system-
atic scoping review is to describe implementation out-
comes of CRF management interventions, we included
original research articles (i.e., randomised controlled tri-
als, observational studies, qualitative studies, mixed
methods, abstracts, program evaluations) and other grey
literature (e.g., evaluations of modules, online programs
and institutional/government interventions). Descriptive
articles (i.e., commentaries, editorials, recommendation
reports/articles) were excluded.
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Search strategy
Four databases (PubMed, Cochrane CENTRAL,
EMBASE and CINAHL) were searched (up to December
2020) as outlined in Additional File 3. Free text terms
and relevant subject headings (i.e., MeSH, EMTREE) for
“cancer-related fatigue” (cancer fatigue, fatigue) and “in-
terventions” were used. These terms were also combined
with implementation study terms (e.g., “implementa-
tion”, “translation”, “program development”, etc.) using
the Boolean logic operators (or, and). Reference and cit-
ation lists of relevant articles were also hand searched
for eligible studies that met the inclusion criteria. Titles
and abstracts of articles retrieved from the search strat-
egy were independently screened by two authors (CS,
OAA). The same two authors then assessed the eligibil-
ity of relevant full-text articles for inclusion in the re-
view. Disagreements were resolved through consensus
among the two authors, with a third author (RC) as arbi-
ter where required.

Data extraction
Data extraction was conducted by one author (OAA)
and checked for accuracy by a second author (RC). Key
information extracted included: study characteristics
(i.e., author, publication year, study design, purpose, par-
ticipants, sample size); intervention characteristics (i.e.,
setting, context, model of care, resources used, interven-
tion description); implementation framework or theory
used; implementation strategies used; and implementa-
tion outcomes. A model or framework was considered
specific to implementation if it described the process of
translating research into practice, explained the influ-
ences of implementation outcomes, or evaluated imple-
mentation processes [26]. Implementation strategies
were categorised using the components from the EPOC
taxonomy (see Additional File 2).
The RE-AIM framework [27] was used to catalogue

the outcomes of strategies, methods or techniques de-
signed to change clinician or patient behaviours related
to CRF. RE-AIM was initially developed to balance em-
phasis on internal and external validity and to expand
on assessments of interventions beyond efficacy [28–30].
The RE-AIM dimensions include reach (R), effective-
ness/efficacy (E), and maintenance (M)–which operate at
the individual-level (i.e., rate or participation, interven-
tion success rate, and endurance of individual behaviour
respectively); and adoption (A), implementation (I), and
maintenance (M), which focus on the organisation level
[31]. In our review, data were extracted using a widely
used [28, 30] RE-AIM coding sheet for systematic re-
views published on the RE-AIM website (http://www.re-
aim.org/resources-and-tools/measures-and-checklists/ -
Additional File 4). Due to the heterogeneity of included
studies, a narrative synthesis was conducted. As the

purpose of this review was to provide an overview of
existing evidence regardless of methodological quality or
risk of bias, no quality assessment was conducted, con-
sistent with the PRISMA-ScR guidelines.

Results
Database searches resulted in 561 potentially eligible re-
cords. Of these, eight articles representing six implemen-
tation studies [32–37] met the inclusion criteria and
were included in the review (See PRISMA Flow Chart:
Fig. 1).

Characteristics of included studies and programs
Included studies are described in Table 1. Of the six
studies included, three were conducted in the USA [34,
36, 37], two in China [32, 35], and one in Canada [33].
Study design varied and consisted of one clinical audit
implementation study [32], one qualitative program
evaluation [37], three pre-test, post-test single group ob-
servation studies [33, 35, 36], and one longitudinal 3-
group quasi-experimental comparative study [34]. Three
studies [32, 33, 35] examined the impact of implementa-
tion efforts on the adoption of CRF evidenced-based
guidelines, of which two [32, 33] reported the impact of
implementation strategies at the organisational and
health professional level, and one [35] described the im-
pact of implementation efforts on oncology nurses and
patients. The remaining three studies [34, 36, 37] investi-
gated the efficacy of CRF interventions implemented at
the patient level. Participants in each of the three effi-
cacy studies [34, 36, 37] had mixed tumour types (i.e.,
breast, colon, lung, gastrointestinal, prostate, ovarian,
uterine, myeloma, non-Hodgkin and Hodgkin lymphoma
cancers). CRF interventions described in these three
studies were physical activity and exercise [36], clinician
and patient education [34], or combined exercise and
education [37]. Of the two studies with education com-
ponents [34, 37], only ‘information giving’ education
strategies were described (e.g., information sessions,
printed material). Types of physical activity described
were aerobic exercise (e.g., walking, treadmill, Nu-Step),
resistance training (e.g., resistance bands), balance and
stretching, yoga and aquatic exercises [36, 37]. Of the
three studies that implemented CRF interventions [34,
36, 37], two [34, 36] reported the impact of CRF inter-
ventions on patient fatigue outcomes (e.g., reduced
fatigue).

Implementation models and frameworks
Only three of six studies were informed by an imple-
mentation framework or model. Huether and colleagues
[36] utilised Cullens and Adams’ Implementation Strat-
egies for Best Practice Guide. Jones and colleagues [33]
used the Knowledge to Action (KTA) implementation
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framework; and Tian and colleagues [35] used the Pro-
moting Action on Research Implementation in Health
Services (PARIHS) framework to guide dissemination
and implementation of CRF guidelines into clinical
practice.

Implementation strategies
Distinct EPOC implementation strategies used by all in-
cluded studies are recorded in Table 1.

Educational meetings and materials
Coaching and training strategies were the most used
strategies (five of six studies) [32–36] to promote uptake
of CRF interventions. Health professional education was
delivered in the form of regular staff meetings, staff
training sessions and workshops, formal presentations,
unit in-services, role-play sessions (i.e., participation in
mock fatigue assessments & patient education sessions)
and print materials (i.e., ‘pocket’ fatigue guidelines & tip
sheets, flipcharts, newsletters, education booklets). Edu-
cation content across each study varied but generally

included background information on fatigue, fatigue
management, fatigue assessment procedures and tools,
and referral processes.

Local opinion leaders and stakeholder engagement
Stakeholder engagement were used in five of six studies
[32, 33, 35–37]. Stakeholder groups commonly included
clinicians (i.e., psychiatrists, radiation and medical oncol-
ogists, physical therapists, surgeons, professors, specialist
nurses), cancer survivors, research staff (i.e., research as-
sistants, postdoctoral fellows), and community support
professionals. The use of a key opinion leader was de-
scribed in only one study [35], engaging a nurse who
trained and persuaded fellow clinicians to accept imple-
mentation efforts.

Use of clinical guidelines and local consensus processes
Three studies [36–38] focused efforts on implementing
existing clinical fatigue guidelines, including the National
Comprehensive Cancer Network (NCCN) Fatigue
Guidelines [32, 34] and the Canadian Association of

Fig. 1 PRISMA Flow Diagram
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Psychosocial Oncology (CAPO) guidelines for CRF [33].
Tian and colleagues developed and implemented the
Clinical Practice Guideline: Nursing Care of Cancer-
Related Fatigue in Adults with Cancers [35], whereas
Jones and colleagues specifically described the adapta-
tion of guidelines to the local context after stakeholder
consensus [33].

Audit and feedback
Specific audit and feedback strategies were described in
two studies [32, 35]. One study [35] described periodic
audit completion rounds on nursing units, and routine
discussions with staff to gather concerns, challenges,
suggestions and distribute feedback; however, study au-
thors did not report the specific details of audit content.
The second study [32] described health professional
training; fatigue screening at patient admission; fatigue
screening at regular intervals throughout care; delivery
of comprehensive fatigue assessments; and the provision
of management strategies (i.e., physical activity and other
strategies) to patients as components that were audited.
In addition, interviews with patients and reviewed pa-
tient records were used to measure clinician compliance
with audit components. A third study did [36] report the
use of audit and feedback strategies, however they did
not specify processes in further detail.

Managerial supervision and managing performance
Managerial supervision and monitoring of performance
strategies were utilised in two studies [32, 36] in the
form of regular reporting to senior leaders, routine com-
munication with nurses, and ongoing monitoring of staff
to ensure program compliance. Wang and colleagues
[32] reported that intervention leaders worked within
the nursing unit to monitor nursing practice to ensure
adequate nurse education on CRF, nurse provision of
CRF assessment upon patient admission, and nurse de-
livery of patient education for CRF management strat-
egies (i.e., physical activity, and other strategies).
Unfortunately, Huether and colleagues [36] reported
using managerial supervision and monitoring of per-
formance strategies but did not provide specific detail
on performance outcomes.

Continuous quality improvement
Continuous quality improvement strategies were de-
scribed by three studies [35–37] and generally involved
protocol revisions and program modification based on
clinician or patient feedback. Of these studies, the ‘En-
ergy Through Motion’ CRF program [36] reported the
formation of a dedicated quality improvement program;
however, details of this quality improvement program
were not provided.

Tailored interventions
Four studies [32–35], described tailored interventions
that were based on assessments of barriers to change.
Wang and colleagues [32] conducted a clinical audit to
determine CRF management barriers; Borneman and
colleagues [34] identified barriers at the patient, profes-
sional and system level during the first phase of their
quasi-experimental study; Tian and colleagues [35] iden-
tified barriers and facilitators through focus group dis-
cussions, surveys and observation; and Jones and
colleagues [33] conducted semi-structured focus group
interviews with stakeholder groups. Common barriers
identified were lack of CRF knowledge, inconsistent ap-
plication of CRF guidelines, insufficient knowledge of
CRF screening and assessment, resistant attitudes to-
wards program adoption, busy environments, heavy
workloads, and time restrictions.

Reminders
Only one study [36] reported the regular use of practice
reminders to reinforce the intervention to staff mem-
bers. Reminders were distributed by the project leader
through intervention ‘tips of the week’; however, the dis-
tribution method used (e.g., newsletter, text, email) re-
mains unclear.

Organisational culture
Efforts to change organisational culture were reported
across all studies [32–37] using practical methods in-
cluding the formation of fatigue specific referral and
clinical feedback systems; creation, and incorporation of
CRF assessment flowcharts and assessment tools;
addition of fatigue management processes to organisa-
tion protocol; and the development of CRF information
documentation for both staff and patients.

Implementation and intervention outcomes (RE-AIM)
Implementation outcomes of the included studies are
outlined in Table and Additional File 4. Overall, Effect-
iveness and Implementation were the most highly re-
ported dimensions followed by Reach. Adoption and
Maintenance were the least reported dimensions.

Reach of CRF interventions
Reach is defined as the number, proportion and repre-
sentativeness of individuals who are willing to participate
in a given initiative or intervention [31]. Descriptions of
target population (including demographic information),
inclusion criteria and sample size were reported in five
[33–37] of six studies. Only one study [35] reported the
representativeness or characteristics of participants and
non-participants by comparing the sample with broader
populations. Program participation rate was reported by
two studies [33, 34].
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Efficacy of CRF interventions
Efficacy describes the impact of CRF interventions on
identified outcomes (e.g., fatigue). Fatigue and behav-
ioural outcome measures were reported in four of six
studies [34–37]. Of these studies, all reported reduced
CRF severity as a result of the intervention. The ‘Energy
Through Motion’ CRF intervention [36] resulted in de-
creased fatigue severity by an average of two points com-
pared to an increase of 0.69 points in the usual care arm
(p = 0.0006). Pre- and post-program scores from Van
Gerpen and Becker’s ‘LifeSpring’ CRF intervention [37]
demonstrated statistically significant improvements in
fatigue (5.58 (SD 2.11) vs. 3.55 (SD 1.86); p < 0.0001).
Tian and colleagues’ [35] also produced lower patient
CRF scores after their CRF intervention (p = 0.04).
Lastly, the ‘Passport to Comfort’ CRF intervention [34]
produced significant and beneficial effects on fatigue
barriers (p = 0.001) and patient fatigue management
knowledge (p = 0.002). No studies reported on cost-
effectiveness.

Adoption (setting and staff level) of CRF implementation
efforts
Adoption is defined as the number, proportion, and rep-
resentativeness of settings and intervention agents who
are willing to initiate a program [31]. Indicators for
adoption were the least reported outcomes in the in-
cluded studies. Further, indicators such as the descrip-
tion of targeted locations, inclusion/exclusion criteria of
settings and staff, method to identify settings and staff,
setting and staff participation rate, representativeness of
staff and settings, number of staff participating in inter-
vention delivery, and measures of intervention cost were
not reported by any study.

Implementation
According to Glasgow and colleagues [31], implementa-
tion at the setting level refers to the cost of implementa-
tion, and whether the intervention was delivered as
intended. At the individual level, implementation refers
to clients’ use of the intervention and implementation
strategies. Intervention completion rates were reported
by four studies [32, 33, 36, 37] and ranged from 80 to
90%. No study described methods to ensure fidelity of
the intervention. Additionally, only the ‘Energy Through
Motion’ CRF program [36] detailed the ongoing imple-
mentation cost of the intervention (intervention kits val-
ued at $21.75 USD per patient).
Results of implementation efforts varied across all

studies. Implementation strategies utilised in Wang and
colleagues’ study [32] resulted in increases in nurse CRF
education, nurse assessment of patient CRF upon admis-
sion and at regular intervals throughout treatment, and
nurse provision of patient education on exercise and

other management strategies for CRF. Jones and col-
leagues [33] reported that their two-hour health and
community professional training session resulted in large
to very large increases in clinician CRF knowledge (d =
0.98), self-efficacy in CRF assessment (d = 0.88), self-
efficacy to intervene for CRF (d = 1.13), and intent to
apply CRF guidelines (d = 1.35). Tian and colleagues [35]
dissemination of CRF guidelines led to increased clin-
ician knowledge, attitude and CRF management behav-
iours, and the increased adoption of effective CRF
management strategies amongst patients. Borneman and
colleagues [36] strategies to address professional and
system barriers (e.g., formal fatigue presentations to staff,
monthly newsletters, ongoing meetings with nurse prac-
titioners) resulted in organisational change (e.g., routine
fatigue assessment added to outpatient clinic sheet, in-
creased supportive care referrals). Although Huether and
colleagues [36] and Van Gerpen and Becker [37] de-
scribed the use of implementation strategies in their re-
spective programs, outcomes of their implementation
efforts were not reported.

Maintenance of CRF interventions and implementation
efforts
Maintenance is defined as the extent to which individual
behaviour is sustained 6 months or more after the inter-
vention; and whether a program or policy is institutiona-
lised as part of routine organisational practice [31].
Maintenance indicators at both the individual and set-
ting level were not fully reported in any study and only
partially reported across four of the six studies [34–37].
Borneman and colleagues [34] reported individual
follow-up and attrition (3 months) after program com-
pletion; however, did not provide follow-up data at ≥6
months post-intervention Tian and colleagues [35]
stated that innovations and strategies developed from
their implementation efforts were maintained for 2
months after project completion, but were discontinued
due to lack of staff time and funding. Borneman and col-
leagues [34] noted their dissemination of the interven-
tion was conducted at the study institution and that
plans were underway to disseminate the intervention
into other community centres.
At the time of writing this review, the ‘LifeSpring’ CRF

intervention described in Van Gerpen and Becker’s
evaluation [37] is currently maintained and institutiona-
lised at the US Bryan Health Medical Center. Addition-
ally, the ‘Energy Through Motion’ CRF intervention [36]
appears to be institutionalised at survivorship clinics of-
fered by the University of Iowa Holden Comprehensive
Cancer Centre in the United States; however, little detail
of the current program and its integration can be found.
None of the studies provided details on costs associated
with maintenance, however Van Gerpen and colleagues
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[37] state that ongoing funding for the program was pro-
vided by the medical centre’s foundation, and Huether
and colleagues report that after project completion of
the ‘Energy Through Motion’ CRF intervention, “con-
tinuation of funding for patient supplies was obtained
through requests from a regular benefactor of the cancer
centre” [36].

Discussion
Efforts to sustainably implement evidenced-based CRF
management strategies into routine clinical care are ur-
gently needed, owing to the high incidence, prevalence,
and burden of CRF in cancer survivors severely impact-
ing health-related quality of life [1]. Despite established
CRF management strategies [1, 16], sustainable models
of care connecting cancer survivors to effective CRF in-
terventions have yet to be satisfactorily investigated [39].
Our systematic scoping review was able to identify only
six studies evaluating the implementation of interven-
tions designed for individuals experiencing CRF. Further,
all studies had limited external validity and lacked meth-
odological rigor (e.g., poor reporting of exclusion cri-
teria, study design, data analysis; limited to no follow-up
periods; absence of frameworks and theories to guide
implementation, etc).
Only three studies used specific implementation

models to guide the dissemination process. When ap-
plied accurately, implementation theories and frame-
works have been shown to enhance dissemination into
practice by improving interpretability of study findings
and increasing the use of essential implementation strat-
egies [27]. Given only three studies adopted an imple-
mentation framework in our review, it is difficult to
establish which model is the most helpful for future CRF
implementation.
Despite limited use of implementation models, a range of

strategies were used across included studies. While most
studies in this review demonstrated immediate changes at
the clinician, organisational and patient level through their
use of various implementation strategies, it was difficult to
determine the impact (and impact strength) of individual
strategies on implementation outcomes. Further research
to identify the preferred strategy from clinicians, patients,
and other stakeholders in CRF interventions is likely to be
helpful in ascertaining the usefulness, relevance, and effect-
iveness of specific implementations strategies that will im-
prove implementation efforts [38].
Maintenance and Adoption were the least reported

RE-AIM indicators, while Reach, Effectiveness, and Im-
plementation were highly reported across the studies.
For all domain indicators, reporting was exceptionally
higher for aspects of internal validity (e.g., inclusion cri-
teria, sample size) than external validity (e.g., representa-
tiveness of participants, description of settings and staff,

intervention fidelity). This is consistent with previous re-
views of health interventions across a variety of popula-
tions [30, 40–43]. Of note, the level of reporting on
Adoption was poor with indicators at the staff and set-
ting level amongst the lowest reported. Details of inter-
vention settings and delivery staff are critical as they
allow for the assessment of intervention applicability
(and its effect) to different conditions [43]. In five of six
included studies, intervention facilitators were employed
solely to deliver the CRF intervention or implementation
effort, and often had high levels of specific training and
supervision, a situation which is not indicative of “real-
life practice”. Thus, to assist the replication and transla-
tion of CRF guidelines and management interventions
into routine practice; information regarding intervention
setting and staff characteristics, and level of staff skill
and training is vital.
Cost was another implementation outcome that was

under-reported yet is essential when establishing sus-
tainable models of care for cancer survivors. Cost effect-
iveness, including start-up and ongoing costs of
intervention delivery, have been identified as key factors
in determining the translation of research findings into
practice [44]. However, these costs were rarely reported,
with only the ‘Energy Through Motion’ CRF interven-
tion providing an explicit cost of intervention materials
($21.75 USD per patient) [36]. Cost concerns are associ-
ated with reduced stakeholder willingness to implement
evidenced-based interventions and represent the most
significant barrier to evidenced-based practice imple-
mentation and program sustainability [45–47]. Reporting
costs in future implementation efforts for CRF manage-
ment is critical.
Assessment of intervention maintenance and sustain-

ability has been identified as a neglected area in clinical re-
search [30, 40–43, 48] with results of this review in
agreement. Across all studies, the same common barriers
to program continuation were reported: lack of clinician
knowledge and skills in the management of CRF, shortage
of clinician human resources, lack of program and staff
funding, and lack of clinician time. These barriers have
been repeatedly highlighted across the CRF literature [49–
51]. Berger and Mooney [51] emphasise the lack of access
to, and re-imbursement for, integrated supportive cancer
programs and services remains the largest challenge to ef-
fectively implementing CRF guidelines into routine clin-
ical practice. Further, they conclude that without
additional time and reimbursement, clinicians cannot be
expected to adequately provide effective or targeted clin-
ical care to individuals experiencing CRF.

Implications for future research and practice
Implementation research in CRF management is severely
lacking, highlighting the need for focussed research in
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this area. In Table 2, we provide key findings and recom-
mendations of our systematic scoping review. Although
feasibility, acceptability and effectiveness outcomes are
widely reported across CRF literature, a greater focus on
other pertinent implementation outcomes such as adop-
tion and program maintenance are paramount to trans-
late CRF guidelines and interventions into real-world
settings. While we acknowledge that these studies have
different aims, and may not comprehensively cover all
dimensions outlined in the RE-AIM framework, it is
suggested that CRF implementation studies incorporate
several stepwise iterative phases to provide opportunities
to trial, assess and refine elements; determine resource
needs and costs; and gather evidence of implementation
impact [49].
Most studies included in this review described CRF

implementation at the health professional level, or in
acute health care settings. However, the physical, psy-
chological, and psychosocial needs of cancer survivors
after active treatment require continuous long-term sup-
port which is often only provided by primary and com-
munity health care teams [52]. As such, there is a need
to extend CRF implementation and translation efforts to
community and primary care settings where they will be
more accessible to larger populations of cancer survivors
in the community.

Limitations
This review has two main limitations. First, the incon-
sistencies of what constitutes an implementation study
(e.g., implementation processes, terminologies, defini-
tions, intention to treat, inclusion/exclusion criteria)
made it difficult to detect a distinct relationship between
the use of implementation models and strategies, and
implementation outcomes. However, this is not unique
to our review with similar inconsistencies frequently
reported across the implementation science literature
[53–55]. Second, our review was limited to studies in
English, potentially resulting in some level of publica-
tion bias limiting the generalisability of results.

Conclusion
This systematic scoping review is the first to examine
models, strategies, and outcomes of studies reporting on
the implementation of interventions for individuals ex-
periencing cancer-related fatigue. Our review found that
various implementation strategies have been used to
promote uptake of CRF management interventions and
guidelines at the organisational, clinician, and patient
level. However, lack of consistent reporting of external
indicators (e.g., ongoing and start-up costs of interven-
tion, setting and staff representativeness) and factors
such as lack of clinician time, insufficient clinician and
intervention funding, and unsustainable maintenance
costs, are potential barriers to study translatability and
CRF program implementation. This review emphasises
the absence of quality CRF implementation studies and
highlights the pertinent need for more robust, theory
driven implementation studies to bridge this important
knowledge-practice gap.
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Table 2 Key Findings and Implications for Future Research and
Practice

Future research should:

• put greater emphasis on reporting aspects of external validity such as
representativeness, setting characteristics, staff level characteristics, and
implementation cost.

• be underpinned or guided by an implementation framework.

• utilise rigorous pragmatic designs with adequately powered samples
and longer follow-up periods.

• report the impact of implementation at the system, health professional
and cancer survivor level.

Intervention developers should:

• consider sources of ongoing funding and endeavour to use existing
resources (staff, equipment, infrastructure, etc.) to deliver
implementation efforts.

Clinical leaders should:

• endeavour to build clinician awareness and knowledge of evidenced-
based CRF management and assessment strategies through the
provision of educational training and resources.

• seek regular engagement with clinical staff and relevant stakeholder
groups to identify potential/existing enablers or barriers to clinical
change and to tailor implementation efforts to specific contexts.

• place emphasis on the allocation of clinician resources within settings,
the provision of time management support to clinicians (e.g.,
reallocation of work tasks, adjustment of procedures to fit clinician
schedule, adjustment of clinician schedule to fit procedures) and the
identification of ‘clinical champions’ or opinion leaders, to encourage
peer behaviour change and compliance with the recommended CRF
management and assessment practices.
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