Supportive Care in Cancer (2023) 31:301
https://doi.org/10.1007/500520-023-07760-0

REVIEW q

Check for
updates

Promoting physical activity among cancer survivors: an umbrella
review of systematic reviews

Lin Qiu' - Maodie Ye' - Yang Tong? - Yongmei Jin'

Received: 31 July 2022 / Accepted: 16 April 2023 / Published online: 25 April 2023
© The Author(s) 2023

Abstract

Purpose Exercise is the core element of rehabilitation for cancer patients. However, most of the patients’ exercise levels
failed to meet the indicators recommended by the guidelines or even decreased. Therefore, this umbrella review aims to
provide an overview of review articles addressing the evidence of interventions to promote physical activity behavior change
and increase physical activity among cancer patients.

Methods We searched nine databases from inception to 12 May 2022 to obtain systematic reviews and meta-analyses of
interventions to promote physical activity among cancer patients. The AMSTAR-2 was used for the quality assessment.
Results Twenty-six individual systematic reviews including 13 studies performed meta-analyses. A total of 16 studies’
designs were all in randomized controlled trial. Most reviews included studies that were mainly delivered in home settings.
The most frequent and mean duration of the interventions was 12 weeks. Interventions mainly included electronic, wearable
health technology-based, behavior change techniques (BCTs), and theory-based strategies.

Conclusions Electronic, wearable health technology-based, BCTs, and theory-based interventions were effective and feasible
in promoting physical activity in cancer survivors. Clinical practitioners should take corresponding intervention measures
according to the characteristics of patients in different groups.

Implications for cancer survivors Future research may benefit cancer survivors by more comprehensively applying electronic,
wearable health technology-based, BCTs, and theory-based interventions.

Keywords Physical activity - Cancer - Umbrella review - Evidence-based medicine

Background the popularization of early screening and the progress of
medical technology. Exercise is one of the vital measures
for rehabilitation of many chronic diseases, improving the

quality of life and reducing mortality [3, 4]. At the same

With socio-economic development and the prevalence of
various cancer risk factors, the burden of cancer morbid-

ity and mortality worldwide is increasing rapidly [1, 2]. In
2020, there are an estimated 1930 million new cancer cases
and nearly 10 million cancer deaths worldwide [1]. Can-
cer patients have a higher cure rate and survival rate under
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time, exercise has a positive impact on anxiety, depression,
fatigue, and quality of life decline caused by cancer or treat-
ment [5]. Therefore, multidisciplinary cancer teams should
encourage cancer patients to exercise.

Aerobic exercise and resistance exercise are safe, feasible,
and effective in cancer patients during and after adjuvant
therapy [6, 7]. According to the exercise guide for cancer
patients, cancer patients should gradually resume their daily
activities after surgery and recommended at least 150 min
of aerobic exercise and 2~ 3 times of resistance training
per week [5]. However, few patients can achieve this index.
A 1-year study by Arem et al. [8] found that only 33% of
women reached 150 min of exercise per week, suggesting
that the physical activity (PA) level of breast cancer patients
during treatment was reduced, and they also had less activity
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in the late stage of treatment. Therefore, after excluding
exercise contraindications, when providing exercise advice
and intervention for patients, attention should be paid to
the maintenance or improvement of exercise compliance
of patients to alleviate related symptoms and improve their
quality of life of patients.

At present, more systematic evaluations focus on inter-
vention measures for promoting exercise in cancer patients.
Behavioral change techniques are commonly used to
improve patient compliance. Behavioral change strategies,
such as pedometers, motivational interviews, and materi-
als, can improve patient compliance with exercise and
increase their exercise level [9]. Lopez et al. [10] reported
that high-intensity resistance exercise and low-intensity
resistance exercise are equally effective in patients with
prostate cancer, and low exercise doses may help to reduce
movement disorders and enhance compliance. The purpose
of this umbrella review is to systematically summarize the
interventions to promote physical activity behavior change
and increase physical activity among cancer patients. More
specifically, it aims to establish a clear cancer movement
promotion plan (i.e., settings, length, measurement tools,
and interventions), provide evidence to promote the move-
ment of cancer patients, and can be used for clinical medical
staff to develop exercise plans and provide suggestions for
patients.

Methods and analysis
Protocol registration

This study was conducted according to the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA-P) [11] and registered at Prospective Register of
Systematic Reviews (PROSPERO) (https://www.crd.york.
ac.uk/PROSPERO/; CRD42022316194).

Literature search strategy

Two authors (QL, YMD) independently and systemati-
cally searched the following databases, PubMed, Embase,
MEDLINE, Cochrane Library, Scopus, CINAHL, Web of
Science, OVID, and Research Square (gray literature) for
studies published from inception to 12 May 2022.

The search strategy was developed following the par-
ticipants, intervention, comparison, and outcomes (PICOs)
components. The retrieval was carried out by the combi-
nation of keywords and free words (Supplemental File 1).
Keywords were adjusted across databases. And we re-runned
it before the final analysis (July 18) to ensure that there was
no new research.

@ Springer

Inclusion/exclusion criteria for study
selection

The inclusion criteria for this umbrella review according to
PICOS format are as follows: (1) types of participants, cancer
patients either completed or undergoing treatment; (2) types
of interventions, any interventions that may promote or main-
tain physical activity behavior change and adherence, includ-
ing but not limited to the motivational strategies, eHealth
interventions, and behavior change techniques; (3) types of
comparison, compares the intervention to an alternative inter-
vention or usual care; (4) types of outcome, the primary out-
come was physical activity behavior (self-reported or objec-
tively measured) and secondary outcomes were including but
not limited to physical activity adherence, self-efficacy, physi-
cal function, and quality of life; (5) types of studies, system-
atic reviews and meta-analyses of a quantitative or qualitative
study. Criterion (5), systematic reviews that include qualita-
tive and quantitative studies, aims to enrich the evidence.

Studies were excluded if they (1) reported the efficacy
of a physical activity intervention that did not involve
physical activity level or adherence or (2) were available
as a conference abstract only.

Selection of studies and data extraction

Importing all search results into EndNote X9, title and
abstract screening were conducted concurrently by two
investigators trained in evidence-based courses (e.g., train-
ing in theories, principles, and methods of evidence-based
medicine). If the title and abstract lack sufficient informa-
tion to make a decision, the article was carried forward to
the full-text screening stage. Full texts were obtained and
screened independently by two investigators according to
the inclusion and exclusion criteria of the literature.

The included literature was extracted after the literature
quality evaluation by the self-designed standardized table
to extract data; the main extracted content are as follows:
title, first author, publication year, objective, study designs,
number of studies included, analysis method, quality
assessment tools, population, intervention, outcome meas-
ure, etc. Two researchers did data extraction independently,
and inconsistencies were resolved by discussion.

Methodological quality assessment

The methodological quality of the included system-
atic reviews and meta-analyses was assessed using
AMSTAR-2 [12], which includes 16 items. According
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to the instrument, two reviewers classified the results
of included systematic reviews as high, moderate, low,
and critically low. If the study has no or one non-critical
weakness, we appraised it as high; if more than one non-
critical weakness, we appraised it as moderate; if one
critical flaw with or without non-critical weakness, we
appraised it as low; and if more than one critical flaw
with or without non-critical weakness, we appraised it
as critically low.

Our study was founded on the concept of evidence from
multiple sources. Included studies had interventional and
qualitative studies. At the same time, the interventions
and outcome indicators of this study are diverse, and the
Grading of Recommendations Assessment, Development
and Evaluation (GRADE) is not applicable. Therefore, the
evidence was pre-ranking using the Joanna Briggs Insti-
tute evidence pre-ranking system [13]. According to the
type of included studies, it is divided into five levels from
level 1 to 5.

Data analysis

Due to the factors such as different intervention techniques,
different application times, and different research objects,
this study only conducts a descriptive analysis of the
included studies.

Results
Literature selection

The initial search resulted in 1129 records through data-
base searching; after the removal of duplicates, 820 records
remained. Of these, excluded after title, abstract, and full-
text screening according to the selection criteria, resulting
in 26 articles. (Fig. 1).

Study characteristics

Overall, the 26 systematic reviews included 67,477 breast
cancer patients from 8 countries; included studies were con-
ducted in 8 different countries, mainly in the USA (7/26)
and the UK (6/26). Sixteen of these study designs were all
in randomized controlled trial. Thirteen studies performed
meta-analyses. For the evaluation of the risk of bias, 18 of
included studies used the Cochrane risk of the bias assess-
ment tool, 2 used the PEDro scale, 2 used the EPHPP tool, 3
used other tools, and 1 was unclear that not reported for eval-
uation. The cancer population involved in the study is mainly
breast cancer patients. Eight reviews focused on breast
cancer survivors only [9, 14-20], sixteen reviews involved
survivors with different types of cancer [21-36], and the
remaining 2 reviews targeted survivors of colorectal cancer
[37, 38] and pediatric cancer. Participants were completed

Fig.1 Flow cI}art of llte.rature PubMed (n=405). Embase (n—281 Cochrane
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cancer treatment or on remission phase in 10 reviews [9, 14,
15, 17-21, 23, 38], and the remaining reviews involved par-
ticipants undergoing or completed cancer treatment [16, 22,
24-37]. The intervention measures to promote the movement
of cancer patients include theoretical guidance, behavioral
change technology, electronic technology intervention, and
provision of counseling, print materials, etc. More detail on
the basic characteristics of the included literature is shown
in Table 1, and PICO information on included studies can
be found in Table S1.

Methodological quality and evidence grade
evaluation

The methodological quality evaluation results showed that
1 study was high, 10 were intermediate, 9 were low, and 6
were very low. Among the 7 key items of AMSTAR 2 qual-
ity evaluation, item 2 and item 15 have significant defects;
the non-critical items with obvious defects are item 3 and
item 10 (details in Figure S1). The results of the level of
evidence evaluation showed that 16 articles were ranked as
la, that is, systematic reviews of multiple RCTs; 10 articles
were ranked as 1b, that is, systematic reviews of multiple
RCTs and other interventional studies.

Summary of exercise promotion measures
(Table 2)

Intervention settings

Intervention settings in our reviews included studies that
included group, one on one, home, clinic or research-setting,
and center-based. Most reviews included studies that were
mainly delivered in home settings [9, 15, 19, 20, 23-25, 27-
29, 38]. Some reviews that delivered in a variety of settings
included a combination of supervised and home-based exer-
cise, supervised combined with unsupervised [14, 16, 19, 26,
30]. In reviews that focused on a single intervention setting,
all were conducted in a home setting [18, 33]. Home-based
exercise usually has behavioral support, including informa-
tion feedback, ongoing interaction, or counseling with the
research team. Five reviews did not report the setting [17, 32,
34, 36, 37]. Interventions that included a home-based training
component seemed more effective than clinics or gyms in a
meta-analysis of 27 studies (=0.261; 95% CI=0.135, 0.386;
P <0.001) [23]. And the review by Rossi et al. [25] indicated
that home-based combined center-based interventions may
increase physical activity more than home-based programs
alone among overweight and obese female cancer survivors.

@ Springer

Intervention length

The intervention length varied from 2 weeks to 4.78 years.
The most frequent and mean duration of the interventions
was 12 weeks [14, 18, 20, 29, 30, 32, 34]. Four reviews
included the length of reporting ranging from a minimum
of 12 weeks [16, 19, 25, 33], four reviews included the
length of interventions ranging to 12 months [23, 24, 35,
36]. The studies included a one-time recommendation, or
follow-up during intervention and post-intervention, as
Grimmett et al. [27] included a physical activity behavior
follow-up assessment ranging from 3 months post-inter-
vention to 5 years post-intervention. The review by Singh
et al. [36] indicated that interventions lasting 12 weeks
(SMD =0.73) were greater at increasing MVPA compared
with interventions < 12 weeks (SMD =0.19; x>=4.78,
p=0.03). And interventions are effective for a moderate
increase in physical activity at least 3 months after the
intervention (interventions detail in Table S1)[27].

Physical activity measures

Most studies used self-reported measures to assess the
patients’ physical activity behavior. Nineteen reviews
(73.07%) [14, 15, 17, 19, 21-25, 27, 28, 30-35, 37, 38]
involved subjective PA measures; the subjective PA meas-
urement tools used were mainly the Godin Leisure Time
Exercise Questionnaire (GLTEQ), International Physical
Activity Questionnaire (IPAQ), 7-day physical activity
recall (7-DPARQ), Godin Leisure score index, Scottish
physical activity questionnaire (Scot-PASQ), the Short
Questionnaire to Assess Health Enhancing Physical Activ-
ity (SQUASH), 7-day PA and Community Health Activi-
ties Model Program for Seniors (CHAMPS), etc. And
some studies used a self-log method. Fourteen reviews
(53.84%) [14, 17-19, 23-27, 32-35, 38] involved objective
PA measures (i.e., accelerometers, Fitbit, and pedometers).
The objective measurement tools are small and light; these
can be worn on the waist or wrist during waking hours.
Seven reviews did not clearly report the measures [9, 16,
20, 23, 29, 34, 36].

Types of interventions and their effectiveness
on physical activity (Table S1)

Electronic interventions

Investigating the effect of electronic interventions on cancer
survivors were 34.61% (n=9) of the total included stud-
ies [17, 18, 22, 24, 28, 31, 32, 34, 36, 38]. Of these, seven
studies aimed at the effect of electronic health (eHealth) on
exercise levels in cancer patients [17, 22, 24, 31, 32, 34,
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38]. eHealth uses technologies including telephones, web-
sites, email, and mobile health (mHealth) technologies. The
majority of studies (6/7) [17, 22, 24, 32, 34, 38] reported
that eHealth interventions were effective and feasible in
promoting physical activity in cancer survivors. eHealth
resulted in a significant increase in MVPA minutes/week
(MD=41;95% CI=12, 71; p=0.006) in a meta-analysis
that included 5 RCTs and 2 pre-post studies [22]. Compared
with the control interventions, eHealth technology provides
communication (including real-time, automated reminders)
and feedback.

Three studies were included which aim to examine the
feasibility of digital activity trackers in cancer survivors and
their effects on activity levels. And activity trackers were the
most commonly used mHealth technology [34], and inter-
ventions based on physical activity trackers and pedometers
usually include BCTs or theory-based interventions [22, 36].
In the included studies, wearable physical activity trackers
mainly include Fitbit One, Polar A360/M400, GT3X + Acti-
Graph, ActivPAL, and Garmin Vivofit smartwatches. Four
reviews [18, 28, 31, 34] found that wearable health technol-
ogy-based physical activity interventions are effective in
improving physical activity, and health-related outcomes
in individuals with cancer. The review by Khoo et al. [34]
indicated there is strong evidence that mHealth includes an
individual exposure component to increase moderate inten-
sity PA in cancer survivors. And physical activity tracker
and pedometer-based interventions had moderate-to-large
effects (all p <0.05) on the duration of moderate-inten-
sity physical activity (SMD=0.87; 95% CI=0.43, 1.32),
MVPA (SMD =0.61;95% CI=0.36,0.86), total physical
activity (SMD =0.62; 95% CI=0.39, 0.84), and daily steps
(SMD =0.54; 95% CI1=0.30, 0.78) in a meta-analysis of 15,
16, and 19 studies, respectively [36]. Subgroup analysis by
Singh et al. [36] showed that baseline counseling (compared
to no baseline counseling taken) and theory-based were
effective in increasing PA levels, respectively.

dence
level
1b

Evi-

23). Adding objects

to the environment (pedometer or accelerometer) was the BCT with the

highest potential to increase PA. This was followed by goal setting and
erometer into the environment in combination appear to have a beneficial

effect on PA. BCTs have the potential to increase PA for breast cancer

self-monitoring of behavior. “Instructions on how to perform the behav-
survivors and inform intervention development

ior,” “goal setting,” “self-monitoring,” and adding a pedometer or accel-

Interventions lasted from 8 to 104 weeks. Demonstration on how to perform
the behavior was the most commonly used BCT (n

Main results and conclusions

Behavior change techniques and theory-based
interventions

Among the included studies, five studies were limited to
behavioral change techniques (BCTs) and theory-based
interventions [9, 19, 20, 23, 25], and five studies related
to integrated interventions [14, 26, 30, 35, 37]. BCTs in
the included studies were seven [9, 14, 23, 26, 30, 35, 37].
BCTs had a significant effect on PA levels in a meta-analysis
of 30 studies (¢g=0.28; 95% CI=0.18, 0.37; I>=54.29%)
[23]. Motivational strategies improved MVPA duration in
a meta-analysis of 10 studies (SMD =0.55; 95% CI=0.30,
0.79; I>=51.4%) [20]. The most commonly used BCTs
were goal setting (behavior), goal setting (outcome), action
planning, habit reversal, instruction on how to perform the

11), “quite promising” (n=13)

Potential of the intervention to increase PA behavior; “very promising”

(n

Conclusions on Effectiveness

SMD standardized mean difference, MD mean difference, DBCIs digital behavior change interventions, MVPA moderate to vigorous physical activity, PA physical activity, BMI body mass

index, BCTs behavior change techniques, CRC colorectal cancer, TPB theory of planned behavior, E-DATs digital activity trackers

&

la systematic reviews of multiple RCTs, 1b systematic reviews of multiple RCTs and other interventional studies

Table 2 (continued)
Hailey et al. 2022 [9]

Author

@ Springer
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behavior, self-monitoring, eliciting social support, positive
reinforcement, and problem-solving. And effect sizes did not
increase meaningfully with the number of BCTs per inter-
vention (f=0.005; 95% CI= —0.007, 0.017; P=0.408)
[23]. The BCTs prompts, reduce prompts, graded tasks,
non-specific rewards, and social rewards were significantly
associated with larger effects, while information about
emotional consequences and social comparison was associ-
ated with smaller effects size [23]. Face-to-face behavior
change counseling interventions improved physical activ-
ity behavior in a meta-analysis of 13 studies (SMD =0.22;
95% CI=0.11,0.33; p<0.001; P=6%) [35]. Supervision is
most important for adherence [26], and involved supervised
exercise sessions were associated with greater effectiveness
in a meta-regression of 54 studies (B=0.20, SE= 0.07,
p=0.005) [29].

Four reviews involved theory-based behavioral interven-
tions [19, 25, 30, 37]. Most studies cited the social cognitive
theory, the transtheoretical model, and the theory of planned
behavior. Most reviews suggest that theory-based PA inter-
ventions can increase PA in cancer survivors. Theory-based
PA interventions among colorectal cancer survivors improve
physical activity in a meta-analysis of 8 studies (ES=0.26;
95% CI=0.13, 0.38; I>=16%) [37]. Behavior change theo-
ries had medium improvements in self-reported physical
activity in a meta-analysis of 12 studies (SMD=0.57; 95%
C1=0.33,0.80; P= 67%) [19]. And there were smaller effect
sizes for TPB-based interventions in a meta-analysis of 7
studies [23]. The included review based on 16 studies [20]
showed that the combination of step trackers with coun-
seling, printed materials, or motivational strategies based
on behavioral change theory provided a consistently positive
effect on adherence to self-directed PA among breast cancer
Survivors.

Psychoeducation

Dennett et al. [21] evaluated the effectiveness of psychoedu-
cational interventions in physical activity behavior change
among cancer survivors. This review of 2 randomized con-
trolled trials demonstrated that adding psychoeducation to
exercise rehabilitation programs had no additional benefit in
improving physical activity behaviors or improving health
outcomes in cancer Survivors.

Other interventions

Five studies were included to assess the effectiveness of
interventions in promoting physical activity [15, 16, 27, 29,
38]; interventions in included studies were workshops, group
exercise, walking, behavioral counseling, home-based/
group-supervised exercise classes, counseling, and group

discussions, printed materials and pedometer, etc. Most
studies use a combination of interventions for exercise pro-
motion intervention. Reviews indicate that both group and
individual PA interventions for individuals have had positive
outcomes. Too frequent direct supervision may not be better
for physical activity levels. And greater contact time was
associated with increased effectiveness in a meta-regression
of 63 studies (B =0.002, SE=0.001, p=0.008)[29]. Reason-
ably low-intensity interventions may be sufficient to induce
lasting behavioral change in positive, young, well-educated,
and white populations, but other populations may require
more intensive support, especially older and physically con-
strained populations. Overweight or sedentary participants
had larger effect sizes on PA levels in a meta-regression of
84 studies (B=0.15, SE=0.07, p=0.03).

Adverse events

Seven of the included reviews [21, 24-26, 33, 36, 38]
reported the adverse reactions of patients during exercise
intervention (26.9%, n=26), and 19 reviews [9, 14-20, 22,
23,27-32, 34, 35, 37] did not report and mention on adverse
events at all. The review of Cheung et al. [38] showed that
no major adverse events occurred in the 8 studies involving
pediatric cancer survivors. And the study by Haberlin et al.
[24] including 10 studies involving eHealth used interven-
tions showed that no adverse effects have been reported.
Adverse events included minor joint injuries/soreness [25,
36], recurrence of previous tendinitis [33], plantar fasciitis
[26, 36], and falls [36]. In the exercise intervention of over-
weight and obese women, there is a serious adverse event, a
pelvic stress fracture, was reported [25].

Discussion

Exercise is one of the vital rehabilitation strategies for can-
cer patients. This umbrella review summarized evidence
from systematic reviews and meta-analyses on interventions
that improve exercise levels and maintain or improve exer-
cise compliance in cancer patients. The main findings of our
umbrella review were that (1) the most frequent and mean
duration of the exercise interventions was 12 weeks, and
3 months post-intervention completion can be assessed and
guided; (2) electronic, wearable health technology-based,
BCTs, and theory-based interventions were effective and
feasible in promoting physical activity in cancer survivors;
promoting exercise requires a combination of interventions;
(3) digital activity trackers were the BCTs with the high-
est potential to increase PA; (4) the BCTs prompts, reduce
prompts, graded tasks, non-specific reward, and social
reward were significantly associated with larger effects,
while information about emotional consequences and social

@ Springer
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comparison were associated with smaller effects size; and
(5) higher BMI was associated with higher intervention
effects, and interventions targeting overweight or sedentary
participants were particularly effective.

In this umbrella review, most of the interventions reported
statistically significant results for PA outcome in cancer
patients. Studies [17, 22, 24, 32, 34, 38] have shown that elec-
tronic interventions are expected to improve the level of exer-
cise in cancer patients. Particularly, physical activity tracker and
pedometer-based interventions had moderate-to-large effects on
duration of moderate-intensity physical activity[36]. eHealth is
used as an auxiliary tool for exercise intervention. Most studies
[22, 34, 36] on eHealth usually include counseling, educational
sessions, personal contact, and BCTs. And baseline counseling
is necessary for cancer patients during exercise intervention [35,
36]. There is strong evidence for BCTs in increasing moder-
ate-to-vigorous intensity PA among cancer patients. It is worth
noting that not all technologies seem to be applicable, and the
effect of intervention may not increase with the increase of the
number of BCTs per intervention. BCTs combining with activ-
ity trackers is the highest potential to increase PA [23]. Most of
the studies show the importance of interaction and behavioral
intervention on the exercise behavior of cancer patients, and
there are few studies considering the maintenance of exercise
behavior after intervention [16, 18, 24, 27, 32]. At the same
time, the importance of personal contact components was also
found in this umbrella review, but the frequency of assessment
or feedback in exercise intervention needs further study.

Although exercise has been advocated, cancer survivors
face a series of factors that may impede or facilitate their par-
ticipation in physical activity. The key barriers to exercise
were treatment-related side effects, lack of time, and fatigue
[39]. And the critical facilitators of exercise include improved
physical health, improved mental well-being, gaining control,
and the social benefits of exercise [39]. And fatigue is one of
the most commonly reported side effects of cancer treatment
[40, 41]. About 70% of cancer patients receiving chemother-
apy or radiotherapy have cancer-related fatigue [41]. Many
studies have shown that exercise can effectively alleviate the
fatigue of patients while improving other adverse reactions,
as well as improving physical function and quality of life [42,
43]. However, fatigue is also one of the main obstacle factors
for patients’ exercise. Therefore, it is particularly important
to improve the exercise level of patients through interven-
tion measures. The study by Machado et al. [44] showed
that exercise training is an effective intervention to reduce
CREF, especially in patients receiving chemotherapy. Simi-
lar to previous studies [45-47], by guiding patients in time
management; providing effective, time-saving, and personal-
ized exercise programs; and supporting relevant electronic
equipment and network platforms, patients can be promoted
to exercise. However, most of the participants in the included

@ Springer

systematic review were in the post treatment, and more evi-
dence is needed for measures related to PA level improvement
in cancer patients undergoing treatment.

To our best knowledge, this umbrella review is the first to
summarize the interventions for promoting physical activity.
In similar studies on different populations, most of the physi-
cal activity promotion studies focus on children; few stud-
ies focus on adolescents or the elderly [48, 49]. In our study,
most interventions tend to be a combination of approaches,
including electronic, wearable health technology-based, BCTs,
theory-based, and combined interventions. Disease treatment
seeks targeted intervention, and if exercise intervention can be
targeted, it can also maximize the patient’s exercise level and
exercise compliance. The study by Rossi et al. [25] found that
among overweight and obese female cancer survivors, home-
based integration of center-based physical activity interven-
tions may improve patient activity levels more than home-
based programs alone. Interventions are more effective in
overweight or sedentary patients than in overweight and obese
women. Supervision of sedentary patients is the most impor-
tant measure to improve compliance [26]. However, in terms of
interventions for different symptoms, more research is needed
to explore the better effectiveness of different interventions.

Limitation

The quality of the comprehensive review depends on the quality
of the included reviews, which in turn depends on the quality of
the primary study. Therefore, we need to consider the limitations
of the study. First, moderate to high-grade studies were limited
as assessed by the AMSTAR 2, mainly related to the study’s pro-
tocol design and reporting, and investigation and discussion of
publication bias, a common mistake in most systematic reviews.
Second, although the incidence of adverse events was low in the
reported studies, the included reviews lacked monitoring of the
adverse effects of exercise interventions. Finally, the details of
the intervention still need further research, including the effect
of duration and frequency on patients’ physical activity levels.

Conclusion

Oriented to positive health and modifiable factors, our study
provides an overview of strategies used in the field of exer-
cise promotion, clarifying the intervention setting, duration
of intervention, and intervention strategies. It provides an
evidence-based basis and reference for clinical practitioners
who need rapid access to evidence related to the promotion
of exercise in cancer patients. There is abundant evidence
that eHealth, wearable health technology-based (combine
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with theory, BCTs, counseling, etc.), BCTs, and theory-based
interventions were effective and feasible in promoting physi-
cal activity in cancer survivors. Faced with different groups of
patients, such as overweight, sedentary behavior, the elderly,
and limited physical activity, appropriate interventions should
be adopted according to the characteristics of the population.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00520-023-07760-0.
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