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Abstract
Purpose  Little is known about cancer survivors’ perceptions of the prognostic impact of physical activity (PA) and the asso-
ciation between perceptions and PA. Therefore, the present narrative review aimed to identify cancer survivors' perceptions 
of the prognostic impact of PA, perception barriers, and association with PA.
Methods  A literature search was performed via PubMed and Scopus with search terms including “physical activity”, “cancer 
survivor”, and “perception” in November 2022. Inclusion criteria were studies that investigated cancer survivors’ percep-
tions of the prognostic impact of PA written in English. Studies were excluded for patients undergoing cancer treatment or 
advanced cancer patients only.
Results  Our search identified a total of 13,080 articles, and 14 studies met the inclusion criteria. The study sample size 
ranged from 8 to 1003 participants. Most studies showed that cancer survivors poorly understood the prognostic impact 
of PA. Perception barriers were cited as a lack of advice from health care professionals (HCPs). Several studies reported a 
positive association between the perception of the prognostic impact of PA and actual PA.
Conclusions  This narrative review revealed that most reports showed that cancer survivors have a poor perception of the 
prognostic impact of PA. In addition, the lack of advice from HCPs may also be contributing to the lack of perception among 
cancer survivors. Therefore, to increase the amount of PA among cancer survivors, it is necessary to improve the perception 
of the prognostic impact of PA in both cancer survivors and HCPs.

Keywords  Physical activity · Oncology · Behavior change · Education · Cancer recurrence · Mortality

Abbreviations
PA	� Physical activity
HCPs	� Healthcare professionals
HBM	� Health belief model

Introduction

Physical activity (PA) is an effective non-pharmacological 
treatment for improving the physical and mental health of 
cancer survivors. Many studies have suggested that PA may 
improve muscle strength, cardiovascular fitness, body com-
position, bone health, sleep quality, fatigue, depression, and 
quality of life in cancer survivors [1–7]. Studies have dem-
onstrated that PA has prognostic benefits in breast cancer 
and colorectal cancer survivors [8, 9]. For example, par-
ticipation in PA after diagnosis showed a 24% reduction in 
recurrence and a 45% reduction in mortality in 2987 patients 
with stage I-III breast cancer [8]. Similarly, in 832 patients 
with stage III colorectal cancer, participation in PA after 
diagnosis showed a 40% reduction in recurrence and a 63% 
reduction in mortality [9]. In addition, biological mecha-
nisms of exercise effects are postulated to modulate metabo-
lism [10, 11], reduce inflammation [10, 12], and improve 
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immune function [10, 13]. However, despite the evidence 
for prognostic benefits of PA, most cancer survivors poorly 
engage in PA [14–16]. Psychological interventions would 
be recommended to promote PA in cancer survivors [17]. 
Previous studies suggest that informing adults about the 
link between PA and preventing colorectal and breast cancer 
increased motivation and promoted PA [18–20]. Therefore, 
the perceived prognostic impact of PA on cancer survivors 
may promote PA.

Despite this, there is currently limited information about 
cancer survivors’ perceptions of the prognostic impact of 
PA [21]. Accordingly, we aimed to explore cancer survivors’ 
(1) perception of the prognostic impact of PA, (2) percep-
tion barriers, and (3) the relationship between perceptions 
and PA.

Methods

A literature search was conducted in PubMed and Scopus 
for articles published before November 2022. The search 
keywords included #1: (“Exercise” OR “exercises” OR 
“physical activity” OR “physical activities”) AND #2: 
(“Neoplasms” OR cancer OR oncology OR “cancer sur-
vivor” OR “cancer survivors” OR “cancer patient” OR 
“cancer patients”) AND #3: (“perception” OR “attitude” 
OR “recognition” OR “awareness” OR “knowledge” OR 
“experience”). The inclusion criteria were (1) surveys 
investigating the perception of the prognostic impact of PA 
(includes both qualitative and quantitative research) and 
(2) written in English. Studies were excluded for non-can-
cer populations, patients undergoing cancer treatment or 
advanced cancer patients only, for cannot calculate percep-
tion rate, surveys of other perceptions of PA effects, and 
studies not written in English. The studies excluded were 
case reports, editorials, literature reviews and systematic 
reviews, clinical guidelines, and conference papers. Per-
ception levels were classified according to the perception 
rate of the prognostic impact of PA as follows: < 10% as 
low, > 50% as high, and the remainder as moderate. The 
perception rate is the percentage of the number of people 
who perceived the prognostic impact of PA on all partici-
pants. For studies that did not describe the perception rate, 
the author’s definition was used to calculate the perception 
rate and group the perception levels. In qualitative studies, 
the perception rate of the prognostic impact of PA was 
calculated from the percentage of all participants. In stud-
ies where the perception rate was described only on the 
Likert scale, the perception level was classified based on 
the median or mean value. Specifically, in the survey using 
a 5-point Likert scale, mean or median values of 1 to < 3 
were classified as low, ≥ 4 to 5 as high, and the rest as 
moderate. In the survey using a 7-point Likert scale, mean 

or median values of 1 to < 4 were classified as low, ≥ 6 to 
7 as high, and the rest as moderate. In studies that investi-
gated both qualitative and quantitative research, the results 
of the qualitative studies were classified as a priority.

Results

Study characteristics

PRISMA 2020 flow diagram [22], adapted for the narra-
tive review, is shown in Fig. 1. Our initial search identified 
13,080 articles. After a title and abstract review, 59 stud-
ies were included, and after a full-text review, 45 studies 
were excluded, yielding 14 studies identified to have met 
the inclusion criteria. We included 14 studies published in 
English between 2013 and 2021 that enrolled 5109 adults 
(Tables 1, 2 and 3). The study sample sizes ranged from 
8 to 1003 participants [23–36]. Eight studies were from 
North America: five from Canada [29, 30, 33–35], two 
from the USA [24, 31], and one study included the USA 
and Canada [36]. Three studies were from Europe: two 
from Germany [28, 32] and one from the United King-
dom [25]. Other studies included two from Australia [23, 
26] and one from Nigeria [27]. The mean participant age 
was 44.9–68.0 years [23–36]. Breast cancer was the most 
reported type of cancer (four studies) [23, 24, 27, 31], fol-
lowed by colorectal cancer (two studies) [25, 29], mixed 
cancer types (six studies) [26, 30, 32, 33, 35, 36], and two 
studies were unknown [28, 34]. Of the 14 studies, quan-
titative studies using questionnaires were the most com-
mon methods (12 studies) [24, 25, 27–36]. Quantitative 
research conducted in two studies used the open question-
naire or self-structured questionnaire [25, 27], nine studies 
used the closed questionnaire [24, 29–36], and one study 
used the opened and closed questionnaire [28]. The quali-
tative studies included three studies using semi-structured 
interviews [23, 24, 26].

Perception of the prognostic impact of PA 
among cancer survivors

Five of the 14 identified studies reported low perceptions 
of the prognostic impact of PA among cancer survivors 
(Table 1) [23–27]. Furthermore, nine of the 14 studies com-
pared the perceptions of PA’s effect on improving cancer 
survivors’ physical and mental health and PA’s impact on 
prognosis [23–25, 27–29, 33, 34, 36]. Most reports showed 
that cancer survivors had a poor perception of the prognostic 
impact of PA compared to the effect of PA on improving 
physical and mental health [23–25, 27–29, 36].
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Perception barriers

Two barriers to cancer survivor perceptions were identi-
fied [23, 24, 26]. One barrier was the lack of advice from 
healthcare professionals (HCPs) [24]. Hirschey R et al. [24] 
reported that cancer survivors did not learn the effect of PA 
on recurrence risk reduction from HCPs. The other barrier 
was that cancer survivors were themselves skeptical of the 
prognostic impact of PA. Cancer survivors denied the effec-
tiveness of PA for recurrence [26] and felt that PA did not 
prevent cancer development [23].

Association between perception and behavior 
change or PA

Six of the 14 identified studies reported the relationship 
between PA and perceptions of the prognostic impact of 
PA among cancer survivors [28–31, 33, 36]. Eng et al. [33] 
showed that the perception of the effect of PA on survival 
contributed to achieving the PA guidelines (at least 150 min 
per week of moderate-intensity activity). Höh et al. [28] 
showed that nearly one in two subjects who answered that 
they regularly engaged in PA five or more times a week fully 
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Fig. 1   Flow diagram of the eligible studies on cancer survivors
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agreed that PA effectively reduced the risk of recurrence. In 
addition, perceptions of the prognostic impact of PA were 
positively associated with PA [29, 30, 36]. O’Neill et al. [31] 
reported that 18% of all participants perceived PA's effect 
as reducing cancer risk and were actually engaged in PA.

Discussion

To the best of our knowledge, this is the first study to review 
the perception of the prognostic impact of PA, perception 
barriers, and the relationship between perceptions and PA 
in cancer survivors. Our review revealed three major find-
ings. First, most reports showed that cancer survivors poorly 
perceived the prognostic impact of PA. Second, the lack of 
advice from HCPs led to poor perception and engagement on 
PA among cancer survivors. Finally, multiple reports showed 
that cancer survivors’ PA perception was positively associ-
ated with actual PA.

PA guidelines for cancer survivors are published by the 
American Cancer Society [37]. However, cancer survivors 
poorly understand the PA guidelines [26, 38]. The results 
of our review are consistent with the results of previous 
reports on the lack of progress in implementing PA guide-
lines. Alternatively, most studies report that cancer survivors 
better perceived the PA’s effects on improving physical and 
mental functioning than the prognostic impact of PA. This 
finding suggests that education about the short-term benefits 
of PA has been effective. In future, it is necessary to edu-
cate cancer survivors regarding the long-term benefits of PA, 
including its impact on prognosis.

Advice from HCPs for PA is essential to increase can-
cer survivors’ perception. However, HCPs also poorly per-
ceive the prognostic impact of PA [39–41]. Further, there is 
an association between the lack of PA promotion and low 

perception of PA [39–41]. Therefore, poor perception by 
HCPs may impact a lack of advice.

Cancer recurrence is a major concern for most cancer 
survivors [42]. Therefore, the positive impact of PA on 
prognosis may become a cancer survivors’ hope and pro-
mote behavior change. The health belief model (HBM) can 
explain behavior change among cancer survivors. The HBM 
is a behavior change theory model that has been widely used 
in health promotion and disease prevention studies [43, 44]. 
The HBM proposes that patients are more likely to engage 
in health-related behaviors when they perceive the threat 
of disease and believe that the benefits of the behavior 
outweigh the barriers [44]. Several previous studies have 
reported increased PA after HBM-based interventions for 
patients with type 2 diabetes [45, 46]. An overview of how 
HBM can be applied to promote behavior change in can-
cer survivors is shown in Fig. 2. The HBM suggests that 
when cancer survivors are educated about the prognostic 
impact of PA, they perceive threats to their prognosis, and 
the benefits of PA outweigh the barriers, thereby promoting 
behavior change. Therefore, a higher perception of the prog-
nostic impact of PA among cancer survivors may increase 
PA through behavior change in HBM.

This review has several limitations. First, the literature 
search collected only literature written in English, which 
might have caused selection bias. Second, perception of 
the effects of PA was limited in comparison and integration 
because each study used different research methods. Third, 
studies that did not describe the perception rate were calcu-
lated by the author's definition, limiting the perception rate's 
interpretation. Finally, the population included some patients 
undergoing cancer treatment, which limited the interpreta-
tion of the perception of the effects of PA.

Based on the results of our review, we propose here 
methods to promote PA in cancer survivors (Fig. 3). The 
first is to educate HCPs on the importance of the prognostic 

Fig. 2   The flow of behavior 
changes in cancer survivors 
using the health belief model. 
PA physical activity

Perceived
Threat

Perceived
Benefits

Perceived
Barriers

Behavior change

Perception of cancer survivors

Prognostic impact of PA
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impact of PA. The second is to encourage HCPs to advise 
cancer survivors on the prognostic impact of PA. The third 
is to enhance cancer survivors’ understanding by repeated 
counseling on the prognostic impact of PA. The fourth is 
to encourage cancer survivors to change their behavior to 
increase PA based on the HBM. The fifth is to follow-up lon-
gitudinally for the outcome of cancer survivors who increase 
PA. Finally, to inform HCPs and patients of the success story 
based on the accumulated experiences and analysis, thus 
generating a positive feedback cycle. Karvinen et al. [47] 
investigated the effect of an intervention of online learn-
ing of PA on oncology nurses. Exploratory data analysis 
revealed that PA counseling improved self-efficacy, but no 
significant change was observed in counseling practice or 
PA knowledge among cancer survivors. Therefore, further 
research is required on the education of HCPs on PA first to 
substantiate our hypothesis.

Conclusions

This narrative review revealed that most reports showed that 
cancer survivors have a poor perception of the prognostic 
impact of PA. In addition, the lack of advice from HCPs 
may also contribute to the lack of perception among cancer 
survivors. Higher perceptions were associated with higher 
PA. Therefore, to increase the levels of PA among cancer 
survivors, it is necessary to improve the perception of the 
prognostic impact of PA in both cancer survivors and HCPs.
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