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ABSTRACT

Background: Colorectal cancer (CRC) remains one of the most prevalent malignancies worldwide. Regular physical activity
(PA) is increasingly recognized as a modifiable factor influencing both cancer prevention and patient outcomes. This review
summarizes current evidence on the role of PA in CRC prevention, treatment, and survivorship, emphasizing its clinical
significance and underlying biological mechanisms.

Methods: A narrative review of recent randomized trials, cohort studies, and meta-analyses published in peer-reviewed
journals was conducted. Studies addressing PA in relation to CRC incidence, recurrence, postoperative recovery, and
treatment-related outcomes were included.

Results: Evidence consistently demonstrates that regular PA reduces the risk of colorectal adenomas and cancer by
approximately 20-30%. In CRC survivors, structured exercise programs improve physical and psychological well-being,
mitigate treatment-related side effects, and may decrease recurrence and mortality risk. Randomized trials such as
CHALLENGE and PHYSSURG-C highlight that supervision, intensity, and duration are critical for achieving clinical
benefits. The beneficial effects of PA are mediated by metabolic, inflammatory, and immune pathways, including improved
insulin sensitivity, reduced systemic inflammation, and enhanced immune function.

Conclusions: Regular physical activity should be considered as a component of colorectal cancer prevention and
survivorship care, offering measurable benefits for both clinical outcomes and quality of life.
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Introduction

Colorectal cancer (CRC) is a major public health issue globally—and Poland is no exception. Globally,
CRC ranks third in terms of cancer incidence and second in cancer-related mortality, with over 1.9 million
new cases and 903,859 deaths in 2022 !, In Poland, colorectal cancer is among the most commonly diagnosed
malignancies: in recent years, about 18,000 to 20,000 new CRC cases are reported annually. Mortality from
CRC in Poland is also substantial: more than 12,000 deaths per year are attributed to colorectal cancer ),
According to the EU Country Cancer Profile: Poland 2025, overall cancer incidence in Poland has shown a
slight decline over the past decade, while CRC mortality has decreased more substantially—by 14% among
women and 11% among men since 2011. Despite these improvements, Poland continues to report some of the
highest CRC incidence rates in the European Union, and the disease remains a leading cause of cancer-related
deaths. Importantly, 5-year survival for CRC patients in Poland still lags behind the EU average, reflecting
gaps in early detection and treatment ),

The elevated mortality in colorectal cancer is largely attributable to the absence of distinct early
symptoms, which often delays diagnosis. Incidence rises with advancing age, and individuals with a positive
family history face an increased risk of developing CRC . Recent evidence also highlights a concerning
global trend of increasing CRC incidence among younger adults ). Several lifestyle factors—such as poor
diet, physical inactivity, smoking, and alcohol consumption—are well-established contributors to CRC risk,
and their modification offers preventive potential (). Worth noticing, the overall level of physical activity in
Poland remains lower than the European average 7). Physical activity is widely recognized as a determinant of
both physical and mental health. Regular exercise not only improves somatic well-being but also enhances
cognitive performance, underscoring its multifaceted role in disease prevention [,

From a biological standpoint, most colorectal cancers develop from precursor adenomatous polyps,
often over a period of 10—15 years. This natural history creates a critical window for preventive interventions,
whether through organized screening or lifestyle modification ). The growing lack of movement and the
tendency to spend long hours sitting have become defining health issues of our time, leading to increased rates
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of disease, early deaths, and significant healthcare expenses ') Among various modifiable factors, regular
physical activity has consistently been associated with a reduced risk of CRC, highlighting its potential as a
simple yet powerful tool in mitigating disease burden !''). The purpose of this review is to summarize current
evidence on the role of exercise in colorectal cancer prevention and to highlight the biological pathways
through which it exerts its protective effects.

Methodology

This review is based on a narrative synthesis of scientific literature examining the relationship between
physical activity, colorectal polyps, and colorectal cancer prevention and outcomes. The literature search was
conducted across major biomedical databases, including PubMed, Scopus, and Web of Science, covering
publications from 1990 to 2025. The search strategy combined the following keywords: “colorectal cancer,”
“colon polyps,” “physical activity,” “exercise,” “sedentary behavior,” “cancer prevention,” “recurrence,”
“rehabilitation,” and “survivorship.”

Both randomized controlled trials, prospective and retrospective cohort studies, as well as systematic reviews
and meta-analyses were included. Only peer-reviewed articles published in English were considered eligible.
Additional references were identified through manual searches of bibliographies from key review papers.

Studies were screened for methodological quality, clinical relevance, and consistency with the review
objectives. Data extraction focused on the impact of physical activity on colorectal cancer incidence, recurrence,
postoperative recovery, and overall survival. The analysis also examined proposed biological
mechanisms underlying these associations, including metabolic, hormonal, inflammatory, and immune pathways.

This narrative approach allowed for a comprehensive integration of epidemiological and mechanistic
evidence, highlighting the multifaceted role of physical activity across the continuum of colorectal cancer
prevention and management.

Pathogenesis of colorectal cancer and the role of polyps

Colorectal polyps are a heterogeneous group of lesions with distinct histological features and clinical
implications. According to the 5™ edition WHO Classification of Tumours of the Digestive System, they can
be broadly divided into four categories: conventional adenomas, serrated lesions, hamartomatous polyps, and
inflammatory polyps Y. Each group differs in malignant potential, recommended management, and
association with hereditary polyposis syndromes (Table 1).

When a polyp is detected in the colon, timely and effective removal is essential to prevent malignant
transformation. Careful classification of polyp subtypes is therefore crucial to guide individualized
management approaches !,

Table 1. Types of colorectal polyps and their clinical characteristics.

adenomas)

— TSA: rare, dysplastic, high
malignant potential.

surveillance.

Associated polyposis
Type of polyp Key features Management syndromes
Conventional Neo.plastic precursor lesions; End_qscopic or surgical . .
adenomas (tubular mgllgr'lant potennal increases excision required; ' Associated polyposis
tubulovillous ViHO{lS) with size, villous component, surveillance according to | syndromes (FAP)
’ and dysplasia grade. guidelines.

Serrated crypt architecture.
Serrated — Hypc.arplastic.: small,.distal, Hyperplastic: usually no
lesions (hyperplastic negligible malignant risk. treatment unless
sessile ser}rlgterg lesior’ls — SSL: proximal, precursor in atypical. Serrated polyposis
traditional serrated ’ serrated pathway (BRAF, SSL/TSA: complete syndrome (SPS)

CIMP, MSI). excision and

Hamartomatous polyps

Disorganized growth of normal
tissue elements. Usually solitary
but may occur in syndromes.

Removal if symptomatic
or atypical; otherwise
observation.

Juvenile polyposis
syndrome (JPS), Peutz—
Jeghers syndrome

(PJS), Cowden syndrome
(PTEN hamartoma tumor
syndrome)

Inflammatory polyps

Reactive lesions associated with
chronic colitis (e.g., IBD). Non-
neoplastic.

Focus on treating
underlying inflammation;
removal if symptomatic
or diagnosis uncertain.

Nonspecific (secondary
to IBD)
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Adenomas are benign neoplastic polyps of colon, yet their risk of malignant transformation, frequency,
and recommended management vary according to their histological type, size, and degree of dysplasia 4.
Their formation is commonly initiated by APC inactivation, followed by mutations in KRAS and TP53, which
promote carcinogenesis '), According to the European Society of Gastrointestinal Endoscopy (ESGE) 2020
guidelines, post-polypectomy surveillance should be tailored to the risk profile of the adenoma. Patients with
high-risk adenomas—defined as at least one adenoma >10 mm, the presence of villous histology or high-grade
dysplasia, or >5 adenomas of any size—should undergo surveillance colonoscopy after 3 years [15]. If no
further high-risk findings are detected at the first surveillance, the next examination may be extended to 5
years. Conversely, patients with low-risk adenomas (1—4 tubular adenomas <10 mm with low-grade dysplasia)
can be returned to routine screening, or, in the absence of an organized program, offered repeat colonoscopy
at 10 years !,

Serrated polyps are a broad category that includes hyperplastic polyps, sessile serrated lesions (SSLs),
and traditional serrated adenomas (TSAs) !'"2. The SSLs and TSAs can potentially become malignant, while
the hyperplastic polyps are generally benign !, SSLs have molecular features such as hypermethylation of
the CpG islands in the promoter regions of tumor suppressor genes and BRAF mutations '), Unlike their
serrated counterparts, hyperplastic polyps typically lack chromosomal instability and CpG island methylation,
which explains their negligible malignant potential '”. In accordance with ESGE guidelines, all colorectal
polyps should be completely resected, with the exception of typical diminutive (<5 mm) hyperplastic polyps
located in the rectosigmoid colon, which do not require removal "), Clinically relevant serrated lesions—such
as SSLs >10 mm, SSLs with dysplasia, or any TSA—are considered high-risk findings, and ESGE therefore
advises surveillance colonoscopy after 3 years !,

Hamartomatous polyps are malformations of normal mucosal tissue that appear in a disorganized
manner and are frequently associated with hereditary syndromes such as Peutz—Jeghers syndrome, juvenile
polyposis, and Cowden syndrome, all inherited in an autosomal dominant fashion ?**!. Early recognition of
these syndromes allows for targeted surveillance strategies, which can reduce morbidity and mortality among
affected patients and their families '/,

Inflammatory polyps, also referred to as post-inflammatory polyps (PIPs) or pseudopolyps, arise as a
consequence of repeated mucosal injury and regeneration in chronic inflammatory bowel disease (IBD) 2],
Although they lack malignant potential, their presence reflects extensive mucosal damage. Recent evidence
suggests that patients with PIPs may be managed as an intermediate-risk group for colorectal neoplasia,

warranting closer endoscopic follow-up in selected cases ?%%*),

Protective power of physical activity

Physical activity exerts protective effects against seven cancer types, including colon, breast,
endometrial, lung, esophageal, pancreatic cancers, and meningioma ¥, Among these, the association is
especially pronounced for colon and breast cancer compared with the other malignancies *!. Systematic
reviews and meta-analyses consistently demonstrate that PA is protective against colorectal neoplasia, showing
substantial risk reductions across studies. A contemporary meta-analysis indicates that physically active
individuals have a 23% lower risk of any colorectal neoplasia and a 27% lower risk of advanced neoplasia
compared to those who are inactive . This aligns with earlier meta-analytic findings reporting a pooled
relative risk of 0.76 for colon cancer among active versus inactive individuals *”. Collectively, these analyses
support a strong protective association of PA against colorectal neoplasia and colon cancer across various
cohorts and methodologies.

Cohort studies further substantiate this protective effect; for instance, research within the Netherlands
and broader epidemiologic cohorts indicates that regular, long-term PA and decreased sedentary behavior are
linked to a lower risk of colon cancer, particularly distal colon cancer, with mixed results observed for rectal
cancer *®. A Danish cohort study noted that adhering to recommended PA levels significantly reduced
colorectal cancer risk, highlighting PA as essential in a favorable lifestyle profile for CRC 1*°/,

Over 40% of colorectal cancer patients present with comorbidities such as diabetes, obesity, chronic
obstructive pulmonary disease, or heart failure, and regular physical activity not only lowers the risk of these
conditions but also improves outcomes in those already affected '), Importantly, these benefits appear to
extend not only to cancer prevention but also to the reduction of adenomatous polyp formation *2!. Although
physical activity protects against colorectal cancer, its effects appear less consistent in women, possibly due
to hormonal, metabolic, and lifestyle differences 33.34]
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As the protective association between physical activity and colorectal cancer risk is well established,
recent research has focused on quantifying the amount and intensity of exercise required to achieve significant
preventive effects. A recent cross-sectional study by Zou et al. (2025), based on data from the National Health
and Nutrition Examination Survey (NHANES) 2007-2018, quantitatively assessed the relationship between
daily physical activity levels and colon cancer risk in over 24,000 U.S. adults. Physical activity was expressed
in metabolic equivalents (METs) and categorized into four levels. After multivariate adjustment, participants
with low physical activity (<120 MET/day) had a 22% higher risk of colon cancer (OR =1.224; 95% CI 1.031-
1.453; p = 0.023), whereas those with high-intensity activity (>1200 MET/day) demonstrated a 53% risk
reduction (OR = 0.470; 95% CI 0.249-0.885; p =0.022). Restricted cubic spline analysis revealed a significant
nonlinear inverse relationship between METs and colon cancer risk, with an inflection point around 1879
MET/day. These findings highlight that maintaining moderate-to-high levels of physical activity significantly
decreases colon cancer risk, even after accounting for sedentary behavior, smoking, alcohol use, and
socioeconomic factors %,

Complementary findings were reported by Stein et al. in the UK Biobank cohort, who examined not
only total activity but also its diurnal timing. They observed that participants maintaining continuous day-long
activity, or early- and late-day activity patterns had significantly lower colorectal cancer risk (HR = 0.94 and
HR = 0.89, respectively). These associations persisted after adjusting for BMI, smoking, alcohol intake, and
sedentary time. Importantly, their results suggest that distributing physical activity across morning and
afternoon hours may provide greater protective benefits than concentrating it in a single period of the day ..

Together, these studies emphasize that both the quantity and the timing of physical activity play an
important role in colorectal cancer prevention, highlighting that regular, moderately to highly active
lifestyles—especially when activity is spread throughout the day—can substantially lower disease risk.

Physical activity among colorectal cancer survivors

With the growing incidence of colorectal cancer, the development of effective post-treatment strategies
is becoming increasingly important. Among them, physical activity has emerged as a key factor improving
survival and overall health in cancer survivors. Nevertheless, despite growing evidence supporting the role of
exercise in survivorship, physical inactivity remains a major concern. According to Lynch et al., 68% of
colorectal cancer survivors reported no regular physical activity after the treatment period *”). Most barriers to
physical activity reported by colorectal cancer survivors mirror those seen in the general population, such as
lack of time, older age or limited agility, travel distance, and financial constraints. However, certain obstacles
are specific to this group, including issues like poor bladder control or the presence of an ostomy ¥,

One of the most important recent contributions in this field is the CHALLENGE trial, a phase 3
randomized study reported in 2025 in the New England Journal of Medicine. The trial enrolled 889 patients
with stage III or high-risk stage II colon cancer who had completed adjuvant chemotherapy, randomizing them
to either a three-year structured exercise program or health-education materials alone. After a median follow-
up of 7.9 years, disease-free survival was significantly longer in the exercise group (hazard ratio (HR) 0.72;
95% CI, 0.55-0.94; p = 0.02), with 5-year DFS rates of 80.3% versus 73.9%. Moreover, overall survival (OS)
was improved (HR for death 0.63; 95% CI, 0.43—0.94), corresponding to an 8-year OS of 90.3% versus 83.2%.
Although musculoskeletal adverse events were more frequent in the exercise arm (18.5% vs. 11.5%), the
overall benefit-risk ratio strongly favored structured exercise. These findings provide the first level 1 evidence
that physical activity after adjuvant chemotherapy can improve both disease-free and OS in colon cancer,
supporting its integration into standard survivorship care *%,

Consistent with these observations, Brown et al. analyzed data from two large Alliance trials, CALGB
89803 and 80702, including a total of 2876 patients with stage III colon cancer. Patients reported their post-
treatment physical activity, quantified in MET-hours per week, and were compared with a matched general
population. In CALGB 89803, 3-year survival was 17.1% lower among those performing <3 MET-h/week
compared with the general population, but only 3.5% lower in patients achieving >18 MET-h/week. Similarly,
in CALGB 80702, the differences were 10.8% and 4.4%, respectively. In a combined analysis of 1908 patients
without disease recurrence, those with >18 MET-h/week demonstrated a 2.9% higher 3-year survival compared
to the general population %),

Among individuals with a history of colorectal cancer, factors such as age, sex, family history, and
obesity have been identified as significant predictors of recurrence. Body fatness and obesity, in particular, are
key modifiable risk factors for neoplasia recurrence, positioning physical activity as an essential strategy for
risk reduction through improvements in body composition and metabolic health. Park et al. specifically
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examined the influence of physical activity and adiposity on polyp recurrence following treatment,
highlighting its role in secondary prevention through mechanisms involving inflammation and metabolic
regulation ('), In broader prevention contexts, physical activity is consistently cited as a protective factor that
reduces the overall burden of colorectal neoplasia, including recurrence risk, given the persistent mucosal
susceptibility after initial cancer or adenoma removal. These findings align with international guidelines
advocating for an active lifestyle as an integral component of comprehensive colorectal cancer prevention and
surveillance strategies 32729,

Beyond long-term survivorship, early physical activity may also play a crucial role in postoperative
recovery among colorectal cancer patients. Ahn et al. conducted a randomized controlled trial including
patients with stage I-III colon cancer who underwent colectomy and participated in a structured inpatient
exercise program twice daily during hospitalization. The intervention significantly reduced hospital stay (7.8
vs. 9.9 days, p = 0.005) and accelerated bowel function recovery (time to first flatus: 52 vs. 72 h, p = 0.036),
without increasing postoperative complications. These results indicate that even low-intensity, supervised
exercise during hospitalization can safely enhance postoperative recovery and should be considered an integral
component of modern perioperative care in colorectal cancer **!

In contrast, the large multicentre PHYSSURG-C trial by Onerup et al. investigated a short-term, home-
based program involving moderate-intensity exercise performed for 2 weeks before and 4 weeks after
colorectal cancer surgery in 761 patients. After 12 months, there were no significant differences in physical
recovery (OR 0.91, p = 0.60), reoperations, or readmissions compared with usual care. These findings suggest
that short, unsupervised, moderate-intensity exercise interventions may be insufficient to improve long-term
outcomes, highlighting the importance of supervision, intensity, and duration in designing effective
perioperative rehabilitation programs 431,

Several studies have confirmed that exercise interventions are both safe and feasible during
chemotherapy or chemoradiotherapy in colorectal cancer patients [**!. Supervised training programs have been
shown to reduce physical and general fatigue, while aerobic exercise performed for at least 150 minutes per
week during or after neoadjuvant therapy was also reported to be well tolerated “**%). Longer interventions,
such as one year of regular exercise three times per week, improved physical fitness and quality of life 7).
Combined aerobic and resistance training further enhanced muscle strength, cardiorespiratory fitness,
emotional well-being, and sleep quality **. Moreover, exercise alleviates multiple chemotherapy-related side
effects, including peripheral neuropathy, fatigue, pain, muscle weakness, cardiovascular and pulmonary
complications, immune dysfunction, anemia, anxiety, depression, and sleep disorders [**].

Collectively, these data underscore the importance of structured, supervised, and sufficiently intensive
exercise programs across all phases of colorectal cancer care—from perioperative rehabilitation to long-term
survivorship.

Biological mechanisms underlying the protective effects of physical activity

The association between physical activity and reduced CRC risk is supported by a range of biological
mechanisms that collectively influence metabolic, hormonal, inflammatory, and cellular pathways involved in
colorectal carcinogenesis .,

Insulin and insulin-like growth factor signaling pathways are central to colorectal tumorigenesis, as they
promote cellular proliferation, inhibit apoptosis, and support tumor progression through activation of the IGF1
receptor °°!. Elevated circulating insulin and IGF-1 levels, as well as insulin resistance, have been consistently
associated with increased colorectal cancer incidence and mortality °'%!. Regular physical activity improves
insulin sensitivity and modulates IGF signaling, thereby reducing insulin exposure and downstream
proliferative stimuli. Although studies have reported variable changes in IGF-1 and IGFBP-3 levels following
exercise, the overall trend toward reduced IGF-1 bioactivity provides a plausible explanation for the inverse
relationship between physical activity and colorectal cancer risk >4,

Some studies have demonstrated that exercise can modulate colonic crypt morphology, resulting in
suppressed epithelial proliferation and an upregulation of apoptotic markers in colorectal tissue %, The
study by Pedersen et al. provided compelling evidence that regular physical activity can suppress tumor growth
by more than 60% across several mouse models. The underlying mechanism was shown to involve the
mobilization and redistribution of natural killer (NK) cells, driven by exercise-induced epinephrine release and
muscle-derived interleukin-6 (IL-6). Exercise increased circulating NK cell numbers and promoted their
infiltration into tumor tissue, where they played a pivotal role in initiating antitumor immunity. Importantly,
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blockade of adrenergic signaling or neutralization of IL-6 abolished these effects, demonstrating that physical
activity exerts direct immunomodulatory influences on the tumor microenvironment 7,

Chronic inflammation is a well-established contributor to colorectal carcinogenesis, linking metabolic
disorders such as obesity and the metabolic syndrome to increased cancer risk. Proinflammatory cytokines,
including interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a), and C-reactive protein (CRP), promote tumor
initiation and progression by creating a microenvironment that favors cellular proliferation and inhibits
apoptosis °*). Regular physical activity mitigates systemic inflammation and enhances immune regulation,
which together reduce this carcinogenic stimulus. In preclinical models, treadmill exercise in APC min/+ mice
resulted in lower circulating IL-6 levels and a reduced number of intestinal polyps, supporting a mechanistic
link between exercise and suppression of inflammation-driven tumorigenesis 1°°\. Moreover, experimental data
indicate that cyclooxygenase (COX-1 and COX-2) enzymes play a central role in inflammation-associated
intestinal tumor formation, consistent with epidemiological findings showing that long-term use of COX
inhibitors or nonsteroidal anti-inflammatory drugs (NSAIDs) reduces colon cancer risk by up to 40% [6*¢1],

Skeletal muscle acts as an endocrine organ by releasing signaling molecules known as myokines, which
contribute to the systemic benefits of exercise. Among the most studied exercise-induced myokines are 1L-6,
interleukin-8, interleukin-15, brain-derived neurotrophic factor, and leukemia inhibitory factor. These
molecules enhance insulin sensitivity, promote lipid and glucose metabolism, and suppress the production of
proinflammatory cytokines, thereby linking muscular activity to improved metabolic and immune regulation
that may underlie the protective effects of exercise against colorectal cancer *Z,

Growing evidence indicates that the gut microbiota plays a pivotal role in mediating the systemic health
benefits of physical activity, including its protective effects against colorectal cancer. Exercise has been shown
to independently alter gut microbial diversity and composition, promoting the growth of beneficial short-chain
fatty acid (SCFA)-producing species such as Faecalibacterium prausnitzii, Roseburia  hominis,
and Akkermansia muciniphila. These bacteria generate butyrate, a SCFA that serves as a primary energy source
for colonocytes and exhibits anti-inflammatory and antineoplastic properties by modulating gene expression
through histone acetylation and suppressing nuclear factor-kB signaling. In addition, regular exercise may
reduce intestinal transit time, improve epithelial barrier integrity, and enhance gut-associated immune
responses, collectively contributing to a less procarcinogenic intestinal microenvironment ¥,

Future directions

Despite growing evidence supporting the benefits of exercise in colorectal cancer, several critical research
gaps persist. To date, relatively few clinical trials have been specifically designed to evaluate the therapeutic
efficacy of exercise or its potential to enhance treatment outcomes when combined with modern oncologic therapies
such as radiotherapy, targeted therapy, or immunotherapy. Moreover, the optimal timing, duration, and intensity of
exercise interventions across different stages of cancer treatment remain poorly defined.

Mechanistic research is also limited, particularly regarding the molecular and cellular pathways through
which physical activity influences tumor metabolism, immune surveillance, and systemic inflammation. Future
studies should integrate biological sampling and molecular profiling to elucidate these mechanisms, enabling
the identification of biomarkers predictive of exercise responsiveness.

From a clinical perspective, future efforts should prioritize large, multicenter randomized controlled
trials with treatment efficacy and recurrence prevention as primary endpoints, rather than focusing solely on
quality of life or physical fitness. Developing standardized, evidence-based exercise prescriptions—tailored to
patient characteristics, treatment modality, and comorbidities—will be essential for clinical translation.

Finally, the integration of exercise oncology into standard cancer care pathways represents a promising
direction for personalized medicine. Collaborative models involving oncologists, physiotherapists, and
exercise specialists could support individualized, supervised exercise programs as part of comprehensive
survivorship and rehabilitation strategies. Strengthening health system infrastructure to support such programs
will be crucial to translating the well-established benefits of physical activity into real-world clinical outcomes
for colorectal cancer patients.
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Conclusions

Regular physical activity plays a crucial role across the continuum of colorectal cancer care—from
primary prevention and recurrence reduction to postoperative recovery and long-term survivorship. A growing
body of evidence indicates that exercise not only improves physical performance, quality of life, and treatment
tolerance but may also exert biological effects that modulate cancer progression. The proposed mechanisms
include regulation of insulin and inflammatory pathways, enhancement of immune surveillance, improved
mitochondrial and metabolic function, and beneficial alterations in body composition.

Despite strong evidence, physical inactivity remains highly prevalent among colorectal cancer survivors,
emphasizing the need for structured and accessible exercise-based interventions. Future efforts should focus
on developing standardized, supervised programs integrated into oncology care, supported by mechanistic
research and multidisciplinary collaboration. Promoting active lifestyles should be recognized as an essential
component of comprehensive colorectal cancer management, with the potential to improve both survival and
overall well-being.
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