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Introduction: We aim to examine the population’s perception of physical
exercise in patients with cancer.

Materials and methods: An anonymous survey was conducted to reach a sample
of Italian adults. The questionnaire investigated sociodemographic factors,
physical exercise levels, and perceptions about the importance, benefits, and
safety of exercise, the support from oncologists and family/friends, as well as the
capability and ease of patients of exercise.

Results: Overall, 838 persons participated in this survey. The majority of
respondents agree that exercise is important (60.5%) and beneficial (61.5%) for
patients with cancer during anticancer treatments, whereas 40.2% believed in its
safety. Forty-two percent and 51.9% of participants expressed a positive opinion
regarding the advice of oncologists and the encouragement of family/friends to
exercise, respectively. Only 27.2% of respondents feel that patients are capable of
exercising, and 9.0% agree that it is easy for them.

Conclusion: Although the population has a favorable perception of the
importance and benefits of physical exercise, they do not still believe that
patients are capable of performing it. Increasing awareness of the feasibility of
a physical exercise intervention in the context of cancer is crucial to
supporting patients.
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Introduction

Even just the word cancer inspires fear among the population.
Despite the several advances in terms of early diagnosis, treatments
benefit and tolerability, and quality of life, more than half of the
general population is afraid of cancer more than of other diseases
(1). Cancer is associated with negative emotions and thoughts, such
as death, suffering, pain, helplessness, long and sickening
treatments, and unpredictability (2). For the population, the
typical profile of a patient with cancer can be summarized as a
bald person with tiredness and muscle weakness who needs
continuous help due to their progressive loss of independence (3).
These cultural beliefs have led to the stigmatization of patients with
cancer, isolating them from social life and reinforcing the
misconception that they cannot engage in physical activity (4).
Indeed, for a long time, physical activity (i.e., any voluntary bodily
movement produced by skeletal muscles that requires energy
expenditure) and physical exercise (i.e., planned, structured, and
repetitive physical activity aiming to improve physical fitness) have
been discouraged in patients with cancer (5, 6).

Nevertheless, over the past 30 years, the research on exercise-
oncology has exponentially increased, supporting the beneficial
impact of physical activity and exercise on several cancer-related
aspects. Epidemiological evidence reveals an inverse association
between physical activity performed after diagnosis and mortality,
with reductions greater than 40% for all-cause and cancer-specific
mortality (7). Recently, this correlation has also been found in
patients undergoing innovative treatments, such as immunotherapy
(8). Beyond the impact on survival, interventional studies on
physical exercise demonstrated its optimal safety profile and its
beneficial effect in improving physical fitness components (i.e.,
cardiorespiratory fitness (9, 10), strength (11), body composition
(11), flexibility), managing treatment-related side effects (8, 12), and
enhancing psychological outcomes such as anxiety and depression
(13). Overall, engaging in physical exercise after a diagnosis
significantly ameliorates patients’ quality of life from physical,
emotional, and social points of view (12, 14).

Different scientific societies strongly recommend that patients
with cancer should engage in regular physical activity (5, 15, 16).
The American College of Sports Medicine (ACSM) advises patients
to perform 90 minutes per week of moderate-intensity aerobic
activity, adding strength training twice a week (5). Based on this
guideline, a survey investigated physical exercise levels in 324
patients with cancer found that only 4% of them met the current
recommendations (17).

As suggested by behavioral science theory, no single factor
accounts for why patients do not engage in sufficient physical
exercise (18). Embracing an ecological perspective, several
personal, interpersonal, environmental, and policy aspects may
contribute to the development, maintenance, and change of
physical exercise patterns (18). On a personal level, attitude,
knowledge, and motivation are key determinants of physical
exercise. In this light, different researchers have investigated the
just-mentioned issue in patients with cancer (19-21). Additionally,
as postulated by the social-ecological model, behavior, such as
physical exercise, shapes and is shaped by the social environment
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(18). Therefore, translating these concepts into an exercise-
oncology setting, the social relations, including caregivers’ and
healthcare providers’ support, and the cultural environment, such
as the perceptions of the community about physical exercise for
patients with cancer, may play a significant role in influencing
physical exercise among patients (22-26). For instance, the
involvement of family, friends, and community can significantly
impact patients’ willingness to engage in physical exercise during
and after cancer treatment (23). On the cultural front, community
beliefs about illness and treatment may discourage the adoption of
healthy behavior (27). In the past, patients with cancer were advised
to rest and avoid physical activity due to concerns about worsening
their condition, a view rooted in traditional beliefs that saw cancer
as a condition requiring rest. This credence might still be present
and negatively influence the engagement of patients in
physical exercise.

In the literature, there is already available information about
attitudes and perceptions regarding exercise oncology among
caregivers and healthcare providers (28-30), but to our
knowledge, no studies so far have focused on the general
population. Therefore, recognizing the potential impact of
cultural environment and beliefs on behavior, (i.e., physical
exercise in patients with cancer), and given the lack of data on
this topic, we designed the Population Perception Exercise
Oncology (POPCORN) study. The primary aim of the study was
to explore the perception of the Italian population about physical
exercise in patients with cancer undergoing anticancer treatments.
The secondary aim was to identify the respondents’ characteristics
associated with a positive/neutral/negative perception of
exercise oncology.

Materials and methods
Study design, participants, and procedures

The POPCORN study was a cross-sectional anonymous survey
delivered via Facebook between September 2023 and October 2023.
Participants’ eligibility criteria were age > 18 years old, having a
Facebook account, being Italian-speaking, and residing in Italy. The
decision to spread the survey only using Facebook was based on
several reasons: first, Facebook is the most widely used social
network in Italy and globally, with a balanced distribution across
age groups in the population (31). Additionally, studies comparing
various social media platforms in the United States have indicated
that Facebook is the most representative in terms of users’
educational attainment and internet skills (32). Finally, Facebook
offers the significant advantage of enabling targeted advertisements,
allowing us to reach specific audiences efficiently while being both
time- and cost-effective (33, 34). Participants were recruited online
through a Facebook advertisement. A tailored advertisement was
utilized to reach Facebook users who matched the eligibility criteria
and try to obtain a more representative sample of the Italian
population. When participants clicked on the Facebook
advertisement, they were directed to a secure Google® form,
providing the study description and informed consent. Informed
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consent was provided by participants before starting the survey;
after signing the informed consent, participants were redirected to
the pre-screening section and asked to provide their age and
residence. If eligible, participants were addressed to the
questionnaire. Data were securely kept on a password-protected
computer. The Facebook Advertisement Manager was utilized to
track the total number of impressions (i.e., the number of times that
advertisement was displayed) and click on the advertisement. No
incentives were offered for participation.

The present study adhered to Good Clinical Practice principles.
All the procedures were conducted in compliance with the Helsinki
and Oviedo declarations. The Verona University Ethics Committee
has reviewed and approved the study (Prot. N. 02/2023). To ensure
transparency in the study design and in the recruitment process, we
followed the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) (35) and the Checklist for Reporting
Results of Internet E-Surveys (CHERRIES) guidelines (36) to report
the study results.

Questionnaire

The POPCORN questionnaire was designed to assess the Italian
population’s perception toward exercise for patients with cancer
undergoing anticancer treatments. The survey was developed using
a co-design process involving patients and experts such as
kinesiologists, oncologists, and psychologists and based on the
current literature (29, 37). The questionnaire was composed of 24
items and divided into three sections: i) general characteristics, ii)
physical activity level, iii) perception about physical exercise in
patients with cancer undergoing anticancer treatments.

The participants’ general characteristics included sex (male/
female), birth date (month/day/year), occupational status (retired/
homemaker/part-time employed/full-time employed), perceived
economic adequacy (inadequate/barely adequate/adequate/more
than adequate), current or past cancer diagnosis (yes/no), and
being a healthcare provider working on cancer patients (yes/no).

The Godin Leisure Time Exercise Questionnaire was used to
explore the physical activity level of participants. The questionnaire
was composed of three questions asking the frequency of vigorous,
moderate, and mild-intensity activities for at least 15 minutes in a
typical week. Each intensity is related to a metabolic equivalent of
the task (MET), 9 for vigorous, 5 for moderate, and 3 for mild
intensity exercise. According to Godin and Shepard, the Leisure
Score Index (LSI) was calculated as follows (frequency of vigorous *
9) + (frequency of moderate * 5) to identify physically active and
inactive people. An LSI > 24 indicates an active individual, whereas
an individual with an LSI < 24 was considered insufficiently active
according to the current physical activity guidelines. The
questionnaire comprised an additional closed question about the
frequency (times/week) of sweat-inducing activity (often/
sometimes/never—rarely) (38).

Perception of physical exercise in patients with cancer
undergoing treatments was explored using questions drawn and
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adapted to the context of a general population, from a prior study
and based on the Theory of Planned Behavior (37). This behavioral
model sustains the hypothesis that the intention of an individual to
perform a behavior is influenced and determined by three
independent constructs: the attitude (i.e., the positive or negative
evaluation of performing the behavior), subjective norm (i.e., the
perceived social pressure that individuals may feel to perform or not
a behavior), and perceived behavioral control (i.e., perception of
ease or difficulty of performing the behavior). Attitude was
investigated through three items by asking participants if they
perceive physical exercise for patients with cancer as beneficial,
important, and safe. Whether oncologists and family or friends
should encourage patients to exercise during treatments was used to
assess the subjective norm (two items), whereas perceived
behavioral control was investigated by asking if, in their opinion,
patients are capable of exercising and it is easy for them to engage in
regular exercise (two items). A 7-point Likert scale from 1 (strongly
disagree) to 7 (strongly agree) was used to assess all items. The scale
displayed a high internal consistency (Cronbach’s alpha, o = 0.86).
To present data based on prior literature, the items were grouped
into three categories: disagree (1-2), neutral (3-5), and agree (6-7)
(37). As a final question, participants were asked, in their opinion,
what is the percentage of patients that regularly exercise during
anticancer treatments, through one close question (<20%/20-40%/
40-60%/60-80%/>80%).

Analysis

Participants’ characteristics are reported as absolute counts and
percentages. The association between the questionnaire responses
and participants’ features is assessed by the chi-square test. A
multivariable generalized linear model was implemented to
investigate the correlation between each scale and respondents’
traits. When positive, beta coefficients suggest an increase in
agreement, while negative values indicate an increase in
disagreement; significance levels are calculated using the Wald
test. Analyses were performed using IBM SPSS Statistics, v.28.0.

Results

The social media advertisement was visualized by 23.667
accounts. Of the 943 individuals who clicked on the link
redirecting them to the survey, 838 met the eligibility criteria and
completed the questionnaire.

Table 1 encloses the sociodemographic characteristics of the
participants. In brief, more than half of the respondents (65.2%)
were female, median age was 39 years old, 84.9% lived in the
northern regions of Italy, and 58.4% had a full-time employment
occupation. About 15.8% of participants declared to have or have
had a diagnosis of cancer, 13.4% were healthcare providers working
within the cancer context, and 28.5% were sufficiently active,
according to LSI.
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TABLE 1 Socio-demographic characteristics of the study participants.

Variable Number Percentage
Gender

Female 546 65.2

Male 292 34.8
Age

<39 408 48.7

=39 429 52.3
Region

North 697 84.9

Central-South 124 15.1
Occupational status

Full-time employed 489 58.4

Part-time employed 108 12.9

Seeking employment. 36 4.3

Retired 83 9.9

Homemaker 15 1.8

Others 106 12.7
Perceived income adequacy

More than adequate 166 19.9

Adequate 406 48.6

Barely adequate 232 27.8

Inadequate 31 3.7
Current or past diagnosis of cancer

Yes 132 15.8

No 705 84.2
Healthcare professional

Yes 111 13.4

No 715 86.6
Exercise level

Insufficiently active 599 72.5

Sufficiently active 239 285

Population perception about physical
exercise in patients with cancer during
anticancer treatments

Regarding the perception of the respondents about physical
exercise in patients with cancer undergoing anticancer treatments,
Figure 1. represents the proportion of agree, neutral, and disagree.
Opverall, the majority of participants agreed that physical exercise is
beneficial (60.5%) and important (61.5%), whereas 40.2% perceived
it to be safe for patients. About 52.0% of respondents thought that
oncologists should advise patients to exercise, and 51.8% thought
that family or friends should encourage them to engage in regular
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physical exercise. Conversely, only 27.2% and 8.9% of survey
participants believed that patients are capable and it is easy for
them to perform exercise, respectively. Fifty-eight percent and
61.5% of respondents provided neutral answers for these two
items. Finally, 64.1% of participants felt that less than 20% of
patients engage in physical exercise during anticancer treatment
(Figure 2). Excluding the responders who were healthcare
providers, the results remained aligned, showing no significant
differences (Supplementary Tables S8, S9).

Differences in physical exercise perception
by sociodemographic characteristics and
physical activity level

Numerous differences in perceptions emerged based on respondents’
sociographic characteristics (Supplementary Tables S1-S7).
Male participants were more likely to express neutral opinions about
the beneficial effects of exercise (32.4% vs. 23.1%, p = 0.007) and its
importance in cancer (31.5% vs. 21.5%, p = 0.003). Similarly, those living
in northern Italy (28.1% vs. 16.5%, p = 0.027) or without a cancer
diagnosis (28.3% vs. 15.4%, p < 0.001) showed more neutral views. Non-
healthcare providers also expressed higher neutrality regarding the
benefits (27.6% vs. 15.5%, p = 0.016) and safety (48.3% vs. 31.5%, p =
0.004) of exercise. Respondents with a history of cancer were more likely
to disagree with the safety of exercise (24.2% vs. 11.1%, p < 0.001) and
with oncologists’ advice (22.7% vs. 11.4%, p = 0.001) or encouragement
from family and friends (22.9% vs. 12.6%, p = 0.002). Conversely,
sufficiently active participants reported higher agreement with
oncologists’ advice (59.1% vs. 49.2%, p = 0.037) and family
encouragement (60.5% vs. 48.6%, p = 0.008). Healthcare providers
similarly expressed more agreement regarding the role of oncologists
in promoting exercise (60.4% vs. 50.8%, p = 0.003). Geographical
differences were also evident, with participants from Central and
Southern Italy showing more agreement about patients’ capability to
exercise (37.4% vs. 25.5%, p = 0.018), while those in northern Italy
(60.0% vs. 48.0%, p = 0.018) and those without financial difficulties
(61.8% vs. 49.8%, p = 0.001) expressed more neutral opinions. The

Supplementary Materials (Supplementary Tables S11-S17) reported the
findings, excluding the healthcare providers’ samples; no significant
differences in perceptions of oncologists’ recommendations or family
encouragement based on gender, region, financial status, or physical
activity levels emerged.

Relationship between socio-economic
variables within population perception

Table 2 shows how respondents’ characteristics were related to
their perceptions about physical exercise in cancer. The agreement
regarding the perception that it is easy for patients to practice
physical exercise was higher in respondents aged >39 years (B=0.30,
SE=0.12, p=0.01) than in those aged < 39. Compared with
participants in northern Italy, those who lived in Central South
have higher agreement about the capability of patients to exercise
(B=0.37, SE=0.16, p=0.02), and the thought that it is easy for them

frontiersin.org


https://doi.org/10.3389/fonc.2024.1430083
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Borsati et al.

10.3389/fonc.2024.1430083

Population perception regarding physical activity in patients with cancer
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Population perception about physical exercise in patients with cancer during anticancer treatments.

to perform exercise (B=0.46, SE=0.12, p=0.01). Compared to
respondents who perceived their financial income as inadequate,
those who reported it as adequate showed more agreement about
the perceptions of exercise as beneficial (B=0.36, SE=0.14, p=0.01),
important (B=0.29, SE=0.14, p=0.04) and regarding the oncologist
advice (B=0.34, SE=0.14, p=0.01). Finally, agreement regarding the
perception of the capability of patients to exercise was higher in
sufficiently active respondents (B=0.28, SE=0.13, p=0.03) than in
those who were insufficiently active.

Discussion

This is the first study investigating the population's perception
regarding physical exercise in patients with cancer undergoing
treatments. The POPCORN study found that more than half of

respondents have a positive perception regarding the role of
physical exercise in the cancer context, even if a low rate of
participants think that patients are capable of exercising during
anticancer treatments and find exercise participation easy.
Regarding attitude, about 60% of respondents agree about the
importance and the beneficial effect of physical exercise for patients
with cancer during treatments. These findings are in line with
studies addressed to clinicians, which show similar results and
sometimes higher rates regarding the consideration of importance
(55.8-99.0%) and benefits (62.0-77.8%) of physical exercise in
cancer (27, 28, 33, 35). Furthermore, patients with cancer also
seem aware of the different benefits derived from physical exercise
(19, 36). For instance, a systematic review including 98 studies
demonstrated that patients have a positive attitude to physical
exercise, and additionally, they perceive both the physiological
benefits, such as improvement in fitness, strength, survival, and

In your opinion, what percentage of patients with cancer try to exercise
during treatment?

70,0% 64,1
60,0%
50,0%
40,0%

30,5
30,0%
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40-60%

0,0%

<20% 20-40% 60-80%

FIGURE 2
Percentage of patients with cancer believed to exercise during treatments.
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TABLE 2 Multivariable regression of associations of participants’ characteristics with their perception regarding exercise in cancer.

Oncologists should

Family/friends should

. Exerci_se_ : Exercise Exercise is safe FEUIS are SO advise patients advise patients Exercising_ 5 G
is beneficial is important to exercise : : for patients
to exercise to exercise
B (SE) p-value B (SE) p-value B (SE) p-value B (SE) p-value B (SE) p-value B (SE) p-value B (SE) p-value

Gender

Female Ref Ref Ref Ref Ref Ref Ref

Male -0.09 (0.14) 0.52 -0.08 (0.14) 0.56 -0.13 (0.13) 0.33 -0.11 (0.13) 0.40 -0.10 (0.14) 0.46 -0.07 (0.14) 0.62 -0.01 (0.12) 0.92
Age

<39 Ref Ref Ref Ref Ref Ref Ref

> 39 -0.22 (0.14) 0.11 -0.21 (0.14) 0.14 -0.02 (0.13) 0.90 0.08 (0.13) 0.53 -0.07 (0.14) 0.59 -0.24 (0.14) 0.09 0.30 (0.12) 0.01
Region

North Ref Ref Ref Ref Ref Ref Ref

Central-South 022 (0.18) 0.23 0.18 (0.18) 033 0.18 (0.17) 0.30 0.37 (0.16) 0.02 0.21 (0.18) 0.23 -0.01 (0.18) 0.97 0.46 (0.15) 0.01
Occupation

No Ref Ref Ref Ref Ref Ref Ref

Yes 0.02 (0.14) 0.91 0.01 (0.14) 0.93 0.06 (0.136) 0.68 -0.07 (0.13) 0.61 0.03 (0.14) 0.84 0.07 (0.15) 0.63 -0.01 (0.12) 0.97
Perceived income adequacy

Inadequate Ref Ref Ref Ref Ref Ref Ref

Adequate 0.36 (0.14) 0.01 0.29 (0.14) 0.04 0.18 (0.13) 0.17 0.16 (0.13) 0.22 0.34 (0.14) 0.01 0.25 (0.14) 0.08 0.23 (0.12) 0.05
Current/prior cancer diagnosis

No Ref Ref Ref Ref Ref Ref Ref

Yes -0.37 (0.18) 0.05 -0.38 (0.19) 0.05 -0.18 (0.18) 0.33 -0.25 (0.17) 0.14 -0.37 (0.19) 0.05 -0.20 (0.19) 0.29 0.01 (0.16) 0.92
Being a healthcare provider

No Ref Ref Ref Ref Ref Ref Ref

Yes -0.02 (0.19) 0.91 -0.19 (0.19) 0.92 0.05 (0.18) 0.78 -0.03 (0.17) 0.86 0.10 (0.18) 0.58 0.04 (0.19) 0.83 -0.08 (0.16) 0.63
Leisure Score index

<24 Ref Ref Ref Ref Ref Ref Ref

> 24 0.13 (0.15) 0.39 0.25 (0.15) 0.09 0.22 (0.14) 0.12 0.28 (0.13) 0.03 0.26 (0.14) 0.07 0.28 (0.15) 0.06 0.05 (0.12) 0.67
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recurrence, in boosting energy and preventing the weight loss, as
well as the psychosocial advantages, including the enhancements in
relieving stress, improving mood, socialization, quality of sleep and
self-esteem, related to exercise (25). Our results could be related to
the low rate of physically active participants, only 28%. Indeed, not
experiencing the benefits of physical exercise may be why some
people believe it is not helpful for patients either.

About the safety of physical exercise, we found that about 60%
of respondents disagreed or expressed a neutral opinion. Surveys
conducted on clinicians and oncologists reported a higher level of
confidence concerning the safety of this lifestyle intervention
(29, 37). Additionally, there is a strong backbone of literature
supporting the safety profile of exercise, even in the context of
advanced-stage disease and bone metastasis, which are theoretically
considered a greater risk of adverse events (10, 39-43). Heywood
and colleagues, in their systematic review evaluating the safety of a
physical exercise intervention, reported that among 1,088 included
patients with advanced cancer, only 6, ie., 0.55%, non-severe
exercise-related adverse events, predominantly minor
musculoskeletal, were recorded (41). Similarly, in the systematic
review of Weller and colleagues focused on bone metastases, a
physical exercise intervention in a controlled trial setting did not
increase the risk of side effects, such as a pathological fracture or
pain (44). However, of interest, in our study, we found that a
significantly higher percentage of persons with a history of cancer
(about 20% vs. 10%) disagree about the importance, benefits, and
safety of physical exercise. Although it is difficult to explain such
results, which could be associated with cancer-related issues not
assessed in this survey, the risk of injury and some symptoms, such
as pain and fatigue exacerbation, are sporadically described as
potential issues in research analyzing the perceptions of patients
(25). Whereas future investigations could deeply analyze the
reasons behind the negative attitude about exercise oncology, the
fact that about 4-6 out of 10 people are not still convinced of the
positive and safety impact of physical exercise could lead people
who have family members and/or friends with cancer to discourage
them in maintaining an active lifestyle, as well as to generate an
environment which is unlikely to support an active lifestyle. In this
light, mandatory efforts to spread the importance of physical
exercise (e.g., through social media and public health campaigns),
are needed in order to lead to a true implementation in the future.

About half of the respondents of this survey believed in the
supportive role of oncologists and family/friends in advising and
encouraging patients to exercise. In the literature, patients
themselves often report preferring to receive information from
their oncologist or nurse (25), and also a percentage between
54.9% to 69.9% of healthcare providers believe that promoting
physical exercise should be part of their role (44-46). However, in
practice, physical exercise promotion is more complex. On one side,
assessing and advising patients to increase their physical activity
appears more incorporated in the routine clinical practice (29, 47),
whereas the referral is still a challenge, with only 10% of lung cancer
care professionals referring their patients to a dedicated exercise
service (29, 48). Several barriers, such as lack of time and access to a
dedicated exercise specialist (29, 30, 47), have been identified and
could be overcome in different ways (e.g., by providing quick but
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effective advice). Indeed, in this sense, two different randomized
controlled trials conducted on patients with breast or colorectal
cancer reported the positive effect of oncologist advice in promoting
physical activity (49, 50). On the other hand, also support from
family and friends is crucial, and studies conducted on patient
preferences confirm the willingness of patients to exercise with a
partner (51). Social support may encourage and effectively promote
physical exercise engagement of patients with cancer (23, 52),
enhance emotional well-being, and at the same time, in the
context of physical activity, may offer the chance to find support
for coping with cancer (23). Because of the mounting wave of
oncological diseases expected in the next years (53), increase
awareness and knowledge about the role of social support in
cancer, as well as create educational tools to inform family and
friends about the benefits and safety of an active lifestyle, is essential
to offering the right support to patients.

However, only 27.2% and 9.0% of the respondents in the
POPCORN study agree about the capability and ease for patients
with cancer of exercising during treatment, respectively. Although
the precise reasons for these answers were not investigated, these
findings may reflect the current misperception of patients with
cancer and the anticancer treatments and could suggest that the
stigma related to this disease still prevails. To reinforce this
assumption, the participants estimated that less than 20% of
patients are physically active. Over the years, cancer has inspired
fear among the population, so much so that the term carcinophobia
is used to characterize the anxiety and fear of developing cancer.
Nevertheless, the advancements in early detection strategies, as well
as in the discovery of innovative and more efficacious therapeutic
approaches (e.g., target therapy and immunotherapy), have led to
undeniable improvements in prognosis and quality of life for most
cancer types (54), carrying cancer to become officially a chronic
disease. Together with these enhancements, the research regarding
exercise oncology has registered exponential growth, strongly
demonstrating the feasibility for patients with cancer to
participate in a tailored physical exercise program, independently
from the type and stage of disease (12, 39-41) and also providing
specific indications for exercise specialists to tailored and
personalized the exercise program to the different conditions
(5, 55). The perception of patients is positive on this point.
Across the studies, a range of 47-90% of patients feel able to
perform physical activity, and 78-95% express interest in
participating in a dedicated program (51).

In our study, among the socio-demographic characteristics,
being physically active is linked to a better perception of
capability. Although the exact reasons for these associations are
not understood, it is possible that engaging in physical activity could
make people more aware of the possibility of adapting physical
exercise to various conditions, including cancer. Additionally, we
found that geographic and socioeconomic factors also played a role
in shaping perceptions. Those living in the Central South of Italy
and respondents who reported financial adequacy were more likely
to agree that patients are capable of exercising and that exercise is
beneficial. On the other hand, respondents in northern Italy and
those with financial difficulties tended to hold more neutral
opinions on these topics, possibly reflecting regional and
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economic disparities in access to information or support for
exercise during cancer treatment. Another issue that may
influence the results of our study could be the exercise setting
(i.e., supervised vs. home-based programs). The literature highlights
the pros and cons of supervised (e.g., constant supervision and
monitoring by experts, more tailoring exercise) and home-based
(e.g., time and cost saving, avoiding the discomfort of exercising
with others) programs (56-59) and supports the safety and
effectiveness in improving the functional capacity and quality of
life of both (60, 61). Nevertheless, it could be possible that the
proposed setting influences population perception. For instance, a
supervised program could appear to be a safer strategy, while a
home-based program could be more accessible for patients and,
therefore, easier to implement. In the future, all these speculations
could be explored, and it could also be investigated if the perception
of patients’ capability of exercising depends on disease-related
factors (e.g., type of cancer, stage of disease, specific treatments).
In any case, the current results about patients’ capability to perform
physical exercise may indicate that efforts should be made to
overcome the stigma related to exercise and cancer (e.g.,
spreading available programs for patients or organizing dedicated
days to support the feasibility of physical exercise in this context).

The current study has strengths and limitations that should be
noted. Firstly, the method of survey diffusion, i.e., social media and
the use of one social network, could have potentially led to selection
bias. Nevertheless, Facebook, as reported in the methodology, can
offer several advantages as well as, in the literature, it is the most
widely used social media with published instructions for conducting
studies on this platform (62, 63). Although a relatively younger
population has responded to our survey, the other socio-
demographic characteristics, including gender, occupational
status, and physical activity levels, are comparable with the Italian
situation, making our sample representative (64). Another source of
bias could be related to the fact that our questionnaire did not
include other specific information, such as being a patient caregiver,
the type of cancer in the case of the patient, and the reasons for
disagreement in the perception items, thus limiting the ability to
explore the association between these characteristics and
perceptions. However, we developed and adapted a quick
questionnaire, which enabled us to collect a large amount of data
without burdening the respondents. The POPCORN study
represents the first investigation exploring the population
perception of physical exercise in oncology among the general
population, and to our knowledge, this is the first also across
chronic non-communicable diseases, which has permitted provide
useful data to plan future cues to action to increase the awareness of
physical exercise in patients with cancer. If this study could be
considered the first step in exploring this issue, in the future, the
current survey could be expanded to other countries in order to
capture perspectives and differences among the populations and
societies. Collaborations with international researchers and
advocacy groups could further facilitate its dissemination across
regions and enhance sample diversity. Customizing the survey to
reflect regional differences in healthcare systems, exercise practices,
and cancer care policies could also provide more nuanced insights
into the global landscape of exercise oncology.
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In conclusion, the majority of the general population agrees about
the importance and beneficial effect of physical exercise for patients
with cancer, about half perceive the safety of this intervention and the
potential positive impact of oncologists and family/friend support.
However, the perception of the patient’s capability and ease to engage
in physical exercise is still not recognized. Increasing the awareness
among the population about the benefits, safety, and feasibility of
physical exercise in this context may provide an important basis for
supporting patients to stay active throughout their disease journey.
While the present study provides a descriptive overview, it lays the
groundwork for future research and interventions. Building on these
findings, future work could deeply examine the link between exercise
perceptions, implementation strategies, and patient outcomes,
ultimately contributing to more informed and effective exercise
oncology practices.
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