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Abstract
Objective

Cancer-related fatigue (CRF) is a disabling chronic condition that cancer survivors could
experience during and after recovery and that might benefit from self-managed physical
activity (PA) programs. This scoping review aimed to map self-managed PA interventions
found in literature for the management of CRF.

Methods

Given the heterogeneity of the topic, scoping review methodological frameworks were used.
Pubmed, Cinahl and Cochrane databases were searched for primary literature. Inclusion
criteria: self-managed PA meant as any exercise program prescribed by a professional
either with or without initial supervision and training which then continued independently for
a given time frame; patient-reported fatigue assessment included in the outcome measures.
Articles dealing with entirely supervised interventions, dietary or psychological-only thera-
pies, and with palliative care were excluded.

Results

Of the 543 experimental or observational studies screened, 63 were included. Of these forty-
three studies were randomized controlled trials. Data were summarized in tables describing
self-managed interventions according to: type of self-managed activity, frequency and dura-
tion, strategies to promote adherence, professionals supervising the treatment, outcome
measures, and efficacy. A narrative synthesis was also added to further explain findings.

Conclusions

We collected the available evidence on PA when this was self-managed by patients after pre-
scription by a healthcare provider. Clinicians and researchers should consider incorporating
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self-care programs in CRF patients’ recovery journey gradually, identifying the best strate-
gies to integrate them into daily life. Researchers should specify the characteristics of PA
programs when designing new studies. This review highlighted the areas to be investigated
for future studies pertaining to self-managed PA.

Introduction

Cancer is the worldwide leading cause of death, with more than 18 million new cases diag-
nosed each year. The most common cancer sites are breast, colorectal, lung, prostate, skin, and
bladder, with survival rates varying considerably [1]. The incidence of this disease is estimated
to increase significantly in the coming decades, associated with an ever-increasing survival rate
also thanks to progress in modern medicine and early screening programs [1, 2].

The cancer therapies that patients undergo and the aggressiveness of the disease itself can
lead to the onset of side effects that affect the biopsychosocial functioning of cancer survivors
(CS), limiting their return to social, working and leisure activities [3]. Cancer-related fatigue
(CREF) is a frequent complex symptom in CS, which may persist even several years after the
end of a treatment [4]. In patients it manifests as a persistent and subjective sense of exhaus-
tion, affecting their physical, emotional, and mental spheres, and the fatigue perception is not
compatible to the activity being performed and cannot be alleviated by rest or sleep [5]. This
outcome affects the quality of life of both patients and their caregivers, and put in question
whether it is worth continuing the oncological therapies due to the side effects, consequently
hindering the healing process and their recovery chances [4, 6]. Since the etiology of CRF
seems to be multifactorial, several approaches have attempted to control it, such as pharmaco-
logical therapies, different types of physical activity (PA), diet, sleep therapies and psychologi-
cal support [4]. Among these, exercising led to promising results, along with psychological
interventions, especially when delivered in-person, while pharmacological therapies did not
[7].

Given the increase in survival rates, cancer is now increasingly considered a chronic condi-
tion [8, 9]. The same could be said specifically of CRF, as it can persist for many years after the
completion of the therapies [4]. The Chronic Care Model, designed by Wagner in 1998, stated
that healthcare systems must manage chronic diseases by teaching patients self-management
techniques, building self-esteem and symptom-control skills. This way, patients refer to clini-
cians only at the planned follow-ups or, exceptionally, when their symptoms flare up and
when the management treatment needs to be adapted or updated [10]. However, self-managed
PA programs are still difficult to implement, due to multiple factors, including suitable patient
training and self-awareness and the tendency of dropping out of said programs when patients
are unsupervised. Most importantly this self-care must become an integral part of a patient’s
daily routine [11].

Since the topic of self-managed rehabilitation for CRF is still heterogenous, a scoping
review is a suitable tool in order to analyze it in its entirety. Scoping reviews map all available
evidence on a broad-ranging topic, examining how research is conducted and highlighting the
gaps in knowledge in a field that is constantly evolving [12, 13]. Unlike systematic reviews,
scoping reviews do not intend to answer either specific or restrictive questions by appraising
and synthesizing the results in literature [14].

Existing systematic reviews on the effects of PA on CRF [6, 15-17] include studies using
both self-managed and fully supervised programs in their analyses. Consequently, the effect of
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self-managed PA remains unclear. Given the previously demonstrated effectiveness of super-
vised exercise in reducing and controlling CREF [6, 15], this scoping review aim is to investigate
all available characteristics found in literature regarding self-managed rehabilitation pathways
recommended for reducing or controlling CRF in CS. We were especially interested in pro-
grams involving PA as the primary intervention. Having a clearer understanding of existing
literature on this new topic will allow for appropriate efficacy studies to be designed and con-
ducted in the future.

Methods

We followed the guidelines specific for scoping reviews [12], which are an extension of the
PRISMA guidelines for systematic review [18]. The methodology consists of a six-stage pro-
cess, described below.

Stage 1: Identifying the research question

The leading questions of this investigation were: I) Which types of self-managed PA are used
to treat CRF in CS? IT) How is self-care delivered?—What is the duration and the frequency
necessary to counteract the symptoms? IIT) What effects are obtained? IV) Which strategies
have been employed to help patients embrace self-managed activities in their daily life?

Stage 2: Identifying relevant studies

Comprehensive and systematic searches were devised and tuned also with the help of a special-
ist at our Institution. In February 2022 an investigation of the following databases was con-
ducted: Medline, Cinahl, and Cochrane databases. No time limitations were imposed and only
articles published in English or Italian were considered, depending on the language skills of
the authors.

Keywords searched included:“cancer”,“tumor”,“cancer survivors”,“self-care”,“physical
therapy modalities”, “rehabilitation”, “exercise”,“home-based care”, and“fatigue”. When avail-
able, medical Subjects Headings (MeSH) were included to ensure consistency of search terms.
The complete search strategies can be consulted in Table 1. Papers not retrieved by the search

string were added by manually searching the references of the included studies.

Table 1. Search strategies of the searched databases.

Database Strategy
Medline (“Cancer Survivors”[Mesh] OR cancer survivor*) AND (“Self Care”[Mesh] OR self cure OR self
(PubMed) care OR self management OR home-based OR unsupervised) AND (“Physical Therapy

Modalities”[Mesh] OR rehabilitation OR physical therap* OR physiotherapy OR exercise® OR
physical activity) AND (“Fatigue”[Mesh] OR cancer-related fatigue OR fatigue OR crf)

Cochrane (MeSH descriptor: [Cancer Survivors] explode all trees OR cancer survivor*) AND (MeSH

Database descriptor: [Self Care] explode all trees OR self cure OR self care OR self management OR
home-based OR unsupervised) AND (MeSH descriptor: [Physical Therapy Modalities] explode
all trees OR rehabilitation OR physical therap* OR physiotherapy OR exercise* OR physical
activity) AND (MeSH descriptor: [Fatigue] explode all trees OR cancer-related fatigue OR
fatigue OR crf)

Cinahl Database | ((MH "Cancer Survivors" OR survivor*)) AND (MH "Combined Modality Therapy" OR MH
"Physical Therapy" OR rehabilitation OR physical therap* OR physiotherapy OR exercise* OR
home based care)) AND (MH "Self Care" OR self cure OR self care OR self management OR OR
home-based OR unsupervised) AND (MH "Combined Modality Therapy" OR MH "Physical
Therapy" OR rehabilitation OR physical therap® OR physiotherapy OR exercise*) AND (MH
"fatigue” OR cancer-related fatigue OR fatigue OR crf)

https://doi.org/10.1371/journal.pone.0279375.t001
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Stage 3: Selecting studies

Types of studies. We included primary quantitative literature, such as experimental or
observational studies that involved a clear self-managed activity prescribed by a professional.
We excluded: 1) studies examining only the prevalence of CRF or self-initiated activities with
cross-sectional study designs; 2) qualitative studies; 3) secondary literature, such as reviews
and meta-analyses; 4) pilot studies for which a corresponding broader randomized trial was
available, since they would have been duplicates, and 5) any literature where the full text was
not available.

Population. CS adults were the population of interest. Since the term cancer survivor
refers to anyone who has ever been diagnosed with cancer, regardless of the stage of their dis-
ease [19], we included studies with both CS who had completed their primary therapies and
patients who were still undergoing treatment. Papers including patients at advanced stages of
the disease only requiring palliative care and papers on children were excluded.

Intervention. In this study, the adjective “self-managed” refers to any exercise program
that was prescribed by a professional either with or without initial supervision and training
which then continued independently for a given time frame (at least one month), before the
patient was evaluated again at follow-up appointments. According to the aim of this study, we
focused on the results of the self-managed phase only. The duration of the initial supervised
training, when delivered, was reported in the S1 Table and later discussed in this paper.

Studies that offered in-person support during the self-management phase were considered
eligible only if meetings were scheduled no more than every 2 weeks. Strategies adopted during
the self-managed period including remote support (e.g. phone calls or text messages involving
behavioral changes techniques and periodic checks) were considered “mild” supervision as
these excluded both in-person visits and comprehensive revision of patients’ behaviors. In this
case, any PA performed without an in-person support by healthcare professionals, was there-
fore considered as a fully self-managed activity. For this reason, no frequency or time limits
were set for remote support when considering whether to include a study. We excluded studies
offering interventions such as dietary or psychological therapies without a PA component, and
studies providing exclusively supervised sessions.

Comparison. The intervention could be compared with any type of control.

Outcome. The outcome measure had to be self-reported and related to CRF. Only mea-
surements related to the self-managed phase were reported. Studies that only explored comple-
mentary aspects of CRF, such as functional capacity, without directly investigating fatigue with
appropriate scales were excluded.

Context. No limitations were set regarding the context of the studies (e.g. gyms, other
sports facilities, and home-based exercising).

Stage 4: Charting the data

Two reviewers (AM and MCBO) screened all articles and assessed them for inclusion accord-
ing to the criteria detailed in Stage 3. Any discrepancy was solved by involving a third reviewer
(IC). Relevant data were extracted from each study and collected in tables. To maximize the
accuracy of extractions, authors had ongoing discussions pertaining to any relevant changes
being made to the tables.

Stage 5: Summarizing and reporting the data

Information about study design, type of exercise, duration and frequency of an intervention,
and the strategies used to help CS keep exercising in the long term, as well as outcome mea-
sures and reported effectiveness were extracted from each study and organized into tables.
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Additionally, we collected secondary outcomes related to exercise tolerance and physical abil-

ity when present, as indicators of exercise-related fatigue and thus equally relevant in the

patients’ return to a disease-free life. Findings were also presented in a narrative synthesis.

Stage 6: Consultation

A CRF oncological rehabilitation expert (MBL) was contacted and consulted throughout the
planning and execution of the study to help establish the best inclusion criteria and in identify-
ing all relevant studies that could have been missed. Final findings were also discussed.

Results

The literature search led to the identification of 661 studies. After the removal of duplicates,
543 studies were screened by title and abstract, and 59 were selected for full-text analysis. Of
these, 32 were included in the final manuscript, to which we added 31 studies retrieved from
hand searching relevant references of the included studies [20-82], leading to a total of 63 arti-

cles. The Flow Chart of the study selection is presented in Fig 1.

Complete results of the search are reported in the S1 Table. Out of the 63 included stud-
ies, 68% (43/63) were randomized controlled trials (RCT), 16% (10/63) had a single-arm
design, 13% (8/63) were pilot studies, and 3% (2/63) were non-randomized clinical trials.
Among these studies the sample size ranged from 9 to 360 participants. Ten studies had no
control group. Fifty-three studies were compared to at least one control group, as shown in

Table 2.

Two studies compared two self-managed treatments to a common control group [49, 80].

Consequently, these were inserted twice in the following tables, leading to a total of 65 mapped

{ Identification of studies via databases and registers ] [ Identification of studies via other methods ]
—
c
) 3 oo . Records removed before
T Records‘ldentlfled o screening: Records identified from:
o Medline (n = 295) . d o . _
= - > Duplicate records removed Citation searching (n = 48)
S Cochrane (n = 309) (n=118)
H Cinahl (n = 57)
S
= :
Records screened Records excluded
>
(n =543) (n=483)
Reports sought for retrieval »| Reports not retrieved Reports sought for retrieval | Reports not retrieved
=) (n = 60) "l (n=1) (n=48) "l (n=0)
€
[
: I '
O
(7]
o Reports excluded: i
Reports assessed for eligibility > opProviding only supervised Reports assessed for eligibility > prl:")rl::/iz)i(r?g‘;ugrfljsupervised
(n=59) rehabilitation programs (n =5) (n=48) rehabilitation programs (n =
* Employing psychological 9)
interventions as primary « Employing psychological
treatments (n =2) interventions as primary
« Not involving cancer-related treatments (n = 5)
fatigue outcomes (n =2) « Not involving cancer-related
v . I;/lse)thodologlcal issues (n = fatigue outcomes (n = 3)
3
= Studies included in review
S (n=63)
e

Fig 1. Flow chart of the literature search on self-managed physical activities for cancer-related fatigue management.

https://doi.org/10.1371/journal.pone.0279375.9g001
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Table 2. Included control groups.

Type of control group Number of studies
Two-arm studies (n = 48)
Active control group 7
Educational control group 5
Similar activity with supervision 1
Usual care 35
Three-arm studies (n = 5)
Active control group and usual care 3

Educational control group and usual care

Similar activity with supervision and usual care

Without control group (n = 10)

https://doi.org/10.1371/journal.pone.0279375.t1002

interventions (as illustrated in Table 3). Forty-three out of sixty-five (66%) interventions

addressed breast cancer survivors, three interventions (5%)

addressed both survivors from

gynecological cancers or lymphoma, two interventions (3%) addressed colorectal, lung cancer
or myeloma survivors. Ten out of sixty-five (15%) treatments were provided to a mixed sample

of cancer survivors.

Details of self-managed activities in terms of the type of exercise, dosage (duration and
weekly frequency), and the professional in charge of the patient management are presented in

Table 3. Summary of self-managed interventions: Type of activity, duration, recommended frequency, and pro-

fessional in charge of managing cancer survivors.

Characteristics of the interventions Number of interventions (n = 65)
Type of activity
Aerobic exercise program 28
Resistance exercise program 1
Combined exercise program (aerobic, resistance, stretching, flexibility) 19
Mind-body practice (yoga, tai chi, qigong) 10
Multidimensional program (physical, nutritional, psychological) 7
Duration
1-2 months 20
3-5 months 28
6-11 months 13
> 1 year 4
Frequency
1-2 times / week 6
> 3 times / week 38
Daily 7
Not available 14
Responsible professional
Exercise expert 13
Multidisciplinary team 11
Physiotherapist 10
Mind-body teacher 6
Nurse 5
Other 2
Not specified 18

https://doi.org/10.1371/journal.pone.0279375.t1003
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Table 4. Initial supervision to the interventions and strategies to increase cancer survivors’ assimilation of self-
management in their routine.

Help to implement self-management into the daily routine Number of interventions (n = 65)

Initial supervision

Single initial consultation 21
Frequent contacts during the initial period * 3
Intensive training during the initial period ® 20
Not performed 21
Strategies adopted during self-management
Periodic calls 30
Regular meetings 6
Sporadic supervised sessions 3
None 26

* Frequent contact during the initial period included studies where authors repeatedly checked for patients’ adherence
and comfort after the prescribed exercises via weekly in-person meetings, phone calls and emails.

® Intensive training during the initial period involved studies in which authors provided a supervised period at the
beginning of the program in order to educate patients and improve their long-term adherence.

https://doi.org/10.1371/journal.pone.0279375.1004

Table 3. We also investigated whether researchers facilitated patients in the gradual acquisition
of self-managed activities into a daily routine, mapping the conduct of any supervised sessions
before the period of autonomy-most of them included gradually introducing “homework
assignments” and independent exercising—and the strategies adopted to help maintain long-
term treatment adherence, as illustrated in Table 4.

With respect to the outcomes, many scales have been used across studies for CRF assess-
ment, along with a set of secondary outcomes, as illustrated in Table 5. The most used scales
were the Functional Assessment of Chronic Illness / Cancer Therapy-Fatigue scale (FACIT,

Table 5. Primary outcome measures for cancer-related fatigue assessment.

Outcome measures Number of interventions
(n=65)

Functional Assessment of Chronic Illness / Cancer Therapy-Fatigue (FACIT-F, 22
FACT-F, FACT-ES, PROMIS-FACIT)

Piper fatigue Scale (PFS) 12
Brief Fatigue Inventory (BFI)

Multidimensional Fatigue Inventory (MFI)

Visual Analogue Scale (VAS), other linear analogue scales
Cancer Fatigue Scale (CFS)
Fatigue Symptom Inventory (FSI)

oW W NN

European Organization for Research and Treatment of Cancer QLQ-C30
(EORTC-QLQ-C30)

Multidimensional Fatigue Symptom Inventory (MFSI)
Fatigue Scale (FS)

Fatigue Severity Inventory (FSS)

MD Anderson Symptom Inventory (MDASI)
Profile of Mood States (POMS)

Schwartz Cancer Fatigue Scale (SCFS)

— === =

Note: Some studies used more than one CRF-related scale

https://doi.org/10.1371/journal.pone.0279375.t1005
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Table 6. Efficacy of self-managed PA protocols (smPA) in reducing CRF compared to the control treatment
(when available) and the baseline values. Results are reported and split by study design. Both raw data and percent-
ages computed over the total (n = 65) are presented.

Study results Number of interventions, n = 65 (% of the studies over the total)
Randomized controlled trial (n = 44)
Effective treatment *' 21 (32%)
Effective treatment 11 (17%)
Ineffective treatment 12 (19%)
Single-arm trial (n = 10)
Effective treatment ' 6 (9%)
Ineffective treatment 4 (6%)
Pilot study (n=9)
Effective treatment * 2 (3%)
Effective treatment © 3 (5%)
Ineffective treatment 4 (6%)

Non-randomized trial (n = 2)
Effective treatment *' 1(1.5%)

Ineffective treatment 1(1.5%)

* Statistically significant between-groups difference (compared to control group): the effect of self-managed PA is
greater than that of the control treatment;

T statistically significant reduction of CRF over time in the intervention group (compared to baseline values): the
effect of smPA is equal to that of the control treatment.

https://doi.org/10.1371/journal.pone.0279375.1006

34% of the interventions), the Piper Fatigue Scale (PFS, 18%), the Brief Fatigue Inventory
(11%), and the Multidimensional Fatigue Inventory (11%). As a complementary measure of
CREF, some studies computed the maximal oxygen uptake (26%) and made cancer survivors
perform functional tests for endurance and speed, such as the 6-min Walking Test (21%) and
the 12-m Walking Test (8%).

The reported efficacy of the interventions provided in the included studies is illustrated in
Table 6 and is grouped by study design. Among the RCTs, almost half of them (21/44)
reported significant between-group differences after self-managed PA. We also mapped the
results of the RCT's only by grouping them by initial supervision and strategies adopted to pro-
mote adherence to self-managed treatment (Table 7).

Discussion

In this scoping review, we collected the available evidence regarding self-managed activities
involving any type of PA for CS suffering from CRF. Sixty-five interventions were found: most
of them involved CS enrolled in aerobic or resistance exercise programs, lasting 3-5 months
and with at least 3 weekly sessions. Some programs included strategies to increase patients’
adherence and self-care inclusion in their daily routine, as with an initial supervised training
phase or with periodic phone calls inquiring about patients’ comfort and needs. All details
about treatments and results have been summarized in tables to facilitate the flow and the read-
ing for clinicians for as a quick reference and for the benefit of clinicians interested in the topic.
Among the papers of interest to this scoping review, the terms “self-care” or “self-manage-
ment” were found in only half of the studies when searching titles, keywords, and abstracts.
This indicates that the term “self-management” is still not properly classified in the databases.
Consequently, researchers might encounter some difficulties in retrieving studies by electronic
searches. The in-depth hand search we performed, starting from the references of the already
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Table 7. RCT results based on the initial supervision provided before self-care and on strategies employed to pro-
mote adherence during self-managed activities. Counts are presented both as raw data and percentages computed
over the total (n = 44).

Study results Number of interventions in RCTs, n = 44 (% of the RCT's over
the total)
Initial supervision (n = 44)
Single initial consultation (n = 14)
Effective treatment *" 8 (18%)
Effective treatment 1 (2%)
Ineffective treatment 5(11%)
Frequent contacts during the initial period *
(n=1)
Effective treatment * 1(2%)
Intensive training during the initial period °
(n=16)
Effective treatment * 6 (14%)
Effective treatment ' 6 (14%)
Ineffective treatment 4(9%)
Not delivered (n = 13)
Effective treatment *" 6 (14%)
Effective treatment 4 (9%)
Ineffective treatment 3 (7%)
Strategy to increase adherence (n = 44)
Periodic calls (n = 16)
Effective treatment * 8 (19%)
Effective treatment 3 (7%)
Ineffective treatment 5(11%)
Regular meetings (n = 6)
Effective treatment * 3 (7%)
Effective treatment ' 2 (5%)
Ineffective treatment 1(2%)
Sporadic supervised sessions (n = 3)
Effective treatment *" 1 (2%)
Effective treatment 1(2%)
Ineffective treatment 1(2%)
None (n=19)
Effective treatment * 9(21%)
Effective treatment 5(11%)
Ineffective treatment 5(11%)

* Statistically significant between-groups difference (compared to the control group): the effect of smPA is greater
than that of the control treatment;

T statistically significant within-group difference in the intervention group (compared to baseline values): the effect of
smPA is equal to that of the control treatment.

 Frequent contact during the initial period included studies where authors repeatedly checked for patients’ adherence
and comfort after the prescribed exercises via weekly in-person meetings, phone calls and emails.

® Intensive training during the initial period involved studies in which authors provided a supervised period at the

beginning of the program in order to educate patients and improve their long-term adherence.

https://doi.org/10.1371/journal.pone.0279375.t1007
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included studies, addressed this issue. Our scoping review synthesizes the available literature
and can be used as a reference by researchers interested in this topic.

Scoping reviews are meant for map the literature around a broad-ranging topic and are
useful for paving the way for future studies and highlighting any gaps that need to be filled
[14]. The high prevalence of CRF even after the end of a cancer therapy [4] plus the increasing
need to empower patients in the self-management of their chronic outcomes [10] explains the
interest surrounding this topic, as demonstrated by the elevated number of studies included in
this review that shows the growing number of targeted studies being published. Before 2010
only 11 studies had been published, while these increased to 39 papers during the last decade
(2010-2019), and from 2020 on, there has been already 13 published papers.

In order to be considered eligible for the current review, studies had to have a professional
prescribing some form of self-managed PA and, in the long run, these exercises had to be per-
formed independently. Since CS are usually part of care programs, the prescriber is usually the
health care professional responsible for the patient’s program. This figure may vary from coun-
try to country depending on how a national healthcare system is structured and on the roles
assigned to each professional in the management of CS (e.g. oncologist, general practitioner,
physiatrist, physiotherapist, occupational therapist). In order to ensure the inclusion of self-
managed studies that could reflect a true self-management of CRF, we set a reasonable cutoff
for the frequency of in-person meetings, which was at most every fortnight. In contrast, no
limit was set for contacts over the phone or reminders sent by text message.

Most of the included studies are two-arms RCT's, comparing self-managed intervention
with usual-care, which usually consisted in informing patients about the benefits of exercis-
ing without formally prescribing any specific activity (see Table 2). Breast cancer was the
most studied type of tumor in the included papers (43 out of 65), probably because of its
high incidence and survival rate. On the contrary, although prostate cancer is the most fre-
quent type found in the male population, there is not a proportionately comparable number
of studies for this population. Higher dropout rates and reduced participation in research
studies have been reported in the male population, thus limiting the availability of results on
this topic [83]. The findings in our review are consistent with the current literature and high-
light a meaningful gap that needs to be addressed. On the one hand, the low male representa-
tion in studies included in future reviews may overall limit the efficacy of the results. On the
other hand, the numerous benefits produced by PA in CS supports the need to find effective
strategies to promote self-managed activities in the male population as well, first and fore-
most by raising awareness among healthcare providers, who are involved since the early
stages of cancer therapy.

Several types of interventions have been found among studies, including aerobic or resis-
tance exercises, programs combining both mind-body practices and programs with a multidi-
mensional approach (see Table 3). Studies that provided mind-body practices were considered
eligible since they involve the performance of gentle movements that promote the improve-
ment of the physical component of CRF, even when combined with meditation which
addresses the cognitive and emotional domains of the symptoms. This choice is in line with a
previous review on the effectiveness of exercising, which included mind-body practices as
eligible interventions [6]. When only aerobic exercise was suggested, the most frequent recom-
mendation was simply to walk, according to the national CS guidelines [84]. Combining dif-
ferent types of activities involves more effort and some skill, especially for those exercises that
strengthen various muscle groups, activities to improve balance, flexibility, and controlled
breathing. Mind-body practices also incorporated a variety of activities, from meditative
walking to the actual practice of Yoga, Tai Chi, and Qigong (see the S1 Table for a detailed
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summary of the interventions). This hurdle for CS, justifies the initial support provided by the
professional, who gradually integrates the practice into the patient’s daily routine.

Among studies the duration of the self-managed interventions varied from 1-13 months
(see Table 3). The majority of the studies (43%) included 3-5-month treatments, and only a
few studies had follow-ups that lasted over a year. Thirty percent of the interventions were
shorter, while only nine studies lasted less than 2 months. These results suggest that it is likely
to take a reasonably long period of time in order to see any significant change in a syndrome
as complex as CRF. The length of the intervention is key when designing future studies.

As demonstrated by our results, a common consensus regarding the frequency of a treat-
ment does not seem to exist yet. Daily exercise varied between 1-2 times per week to every
day. The low activity frequency described by six studies may be related to the fear of triggering
the perception of fatigue, since a balance must be struck between symptom improvement, due
to adequate training, and exacerbation, due to excessive exercise intensity [15]. However, 58%
of the authors suggested exercising at least three times per week or 150 min/week, as per the
National CS Guidelines [84], since frequent PA is necessary to counteract a condition as com-
plex as CRF. Even, some of the most recent studies clearly stated that performing daily self-
care practices is beneficial. These higher frequency doses are consistent with the goal of inte-
grating PA as part of the patient’s daily routine. This would enable self-care to become an inte-
gral part of the survivors’ routine. Some authors have suggested that over time the perception
of CRF may change due to a shift in the sensitivity threshold [40]. In this case, treatments
should be tapered accordingly, with a gradual increase of the workload over time.

As often outlined in this review, self-managed programs may include initial training and
strategies to foster long-term adherence. According to the focus of our review, when reporting
and discussing the results, we only considered the duration of the self-managed period. The
duration of the initial supervised period, if present, was reported in the S1 Table. Complex PA
normally requires an initial period of training to help CS learn new exercises and activities.
Hence, when designing new protocols, researchers should consider the duration of the initial
supervision as a relevant parameter to increase the likelihood of long-term adhesion. Among
the studies included in this review, the duration of this phase was on average 2 to 3 months
(see S1 Table for raw data). Percentagewise, compared to the whole intervention period, this
phase ranged between 3% and 58% mainly depending on the duration of the follow-up period.

During the self-managed PA period, about 60% of authors planned strategies to check on
patient adherence. In 39 out of 65 interventions patient talked to a professional on an occa-
sional basis, either in-person or over the phone. More specifically, mild remote supervision via
phone calls may represent a strategy worth mentioning so as to help patients adhere to the pro-
gram. This has several advantages: it requires little commitment in terms of economic and
time resources for both patients and health professionals and patients do not feel left out. A
satisfying level of treatment adherence is expected to result in a better outcome in terms of
CRE relief [15]. However, this is not always evident when looking at the results (see Table 7),
where studies were grouped based on the presence or absence of an occasional contact with
the patients. It is also worth noting that adherence rate was not recorded in all the studies,
while we think this parameter is key and should be recorded in future trials.

Our scoping review highlighted a wide range of professionals who designed and lead the
self-managed pathways (see Table 3). These were either healthcare professionals, such as
physiotherapists and nurses, or well-being professionals, e.g. mind-body teachers, or even
exercise physiologists. In 17% of studies at least two professional figures were involved. This is
in line with the Chronic Care Model [10], that supports the multidisciplinary collaboration
between healthcare professionals as being essential to build a solid support network for all the
issues CS can experience during their recovery. In the future, it will be increasingly important
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to establish collaborations between the healthcare professionals who follow the patient while
still hospitalized and undergoing cancer therapies and other figures who can provide support
through external activities that the patient can choose independently according to their prefer-
ences (gym sessions, groups of adapted PA, interactive online modules, peer support groups,
psychological and nutritional support) and with the least possible burden to the national health
systems. The Chronic Care Model shows clinicians how to build sustainable self-managed
treatments, in which survivors develop self-efficacy skills, giving patients the best possible
tools to make informed decisions regarding their health, contacting the health professional
during appointments or when experiencing adverse effects [10]. Due to the requirement of
keeping in touch with the health professionals, it should be reiterated that self-care cannot be a
free-of-charge alternative [85]. To ensure that health systems begin to systematically introduce
self-managed treatments within the services provided, new studies should highlight the favor-
able cost-effectiveness ratio of these methodologies compared to ending the treatment at dis-
charge after a short period of only supervised sessions. This often leads to re-hospitalization
and in the long term to increased costs for the national health systems [40, 86].

Among studies, the assessment of CFR was based on clinical scales, consisting of a set of
items. The FACIT-F and the PFS were used in about half of the studies (see Table 5), while as
many as 14 scales were found across all studies. These typically share common items, including
CRF intensity, limitations in physical functioning, sense of tiredness, heaviness, and exhaus-
tion, cognitive difficulties (lack of memory and concentration), and the ability to perform the
activities of daily living. In general, the total score of these scales is obtained by summing up
the single item scores, assessed on a Likert scale. Interestingly, some of these scales have
already undergone a thorough analysis of their metric properties, according to the Rasch
model [87-89] and have been upgraded from ordinal to numerical scales, thus being more
suited for being used in future research studies.

We found that the efficacy of self-managed interventions reported by the individual studies
varied substantially-see Tables 6 and 7. In line with the aim of a scoping review, we did not
provide a statistical synthesis of treatment efficacy (effect size) across studies, weighted by each
sample size, as in meta-analyses. Hence, no inference on the overall efficacy of self-managed
PA can be done. Instead, our findings outline several factors to take into consideration when
designing a meta-analysis, including the choice of the scales, frequency, duration, and type of
intervention, the amount of supervision and adherence rate.

New clinical intervention studies on self-managed PA in CS can benefit from this scoping
review including a detailed overview of what has already been done in literature. This is espe-
cially important since all the categories reported in column of the S1 Table (e.g. duration, fre-
quency, type of supervision) must be taken into account when designing new clinical trials.
Moreover, when designing new studies on the effect of self-care of CRF, secondary outcomes
that provide information about fatigability and physical ability should also be considered,
since they provide a more complete picture in terms of level of impairment during functional
tests. This is in line with the result in this current review, where 74% of the studies combined
at least a secondary outcome relative to physical performance (see S1 Table).

According to the Chronic Care Model [10] and the insights provided by some of the studies
included in this review, we believe that an integrated approach is necessary for the management
of a chronic issue such as the CRF in CS. An initial period of PA training may be appropriate to
ease patients into these lifestyle changes. Also, self-care clinical protocols should always require
periodic follow-ups to monitor patient engagement, support self-management practices, and
monitor any changes that need immediate intervention, according to the risk stratification.
Clinical trials should also be consistent with this vision, integrating self-managed PA within a
stepwise continuum of care to ensure better rates of external validity in their results.
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Strengths and limitations

This is the first scoping review, which focuses on all self-managed PA when dealing with CRF
in CS. The main strengths of this review are the robust literature search developed by a special-
ist at our Institution and the grouping of the characteristics included in all the studies in terms
of treatment protocol (e.g. exercise, duration, frequency, supervision and effectiveness).

Among the papers of interest to this scoping review, the terms “self-care” or “self-manage-
ment” were found in only half of the studies when searching titles, keywords, and abstracts.
This may have limited the indexing of the studies within databases and the chance of retrieving
them, so a comprehensive hand search was performed. However, we still could have missed
some relevant papers, and this may be a limitation of our study.

Moreover, in this review we considered only interventions that involved at least one type of
PA as their main focus. Other studies dealing with CRF management are also available in liter-
ature. However, they are more oriented towards the psychological and cognitive aspects of
CREF, operating through cognitive-behavioral approaches, coping strategies, and educational
approaches that increase self-efficacy skills [90-93]. Future specific reviews may provide ade-
quate summaries of these interventions. Further investigations could also provide a synthesis
of the results obtained combining different interventions (e.g. PA, psychological, nutritional),
to understand which is the best combination to address CRF in CS.

Conclusions

Exercising is a type of PA that is known to be beneficial in CRF. This review collected all avail-
able studies which focused on CS performing self-managed activities after an initial coaching
and training by a professional. Our work provides useful insights for professionals working
with cancer survivors who suffer from CRF empowering them by teaching self-managed
approaches-techniques.

This scoping review also highlighted the main characteristics of a self-managed interven-
tion that researchers should consider when designing either a new clinical trial or a system-
atic review to produce a quantitative synthesis with clinical and practical implications.
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