BUCHMAN, Malgorzata, KIERSZNOWSKA, Nina, BOGACKA, Anna, GOROWSKA, Anna, SOBIS, Martyna, JANIK, Natalia,
JANOWIAK, Julia, WADOWSKA, Zuzanna, LENART, Julia and MILEK, Barbara. Effects of physical exercise on cancer patients:
a systematic review. Quality in Sport. 2025;48:67046. eISSN 2450-3118.

https://doi.org/10.12775/QS.2025.48.67046

https://apcz.umk.pl/QS/article/view/67046

The journal has been awarded 20 points in the parametric evaluation by the Ministry of Higher Education and Science of Poland. This is according to the Annex to the announcement of the Minister of Higher
Education and Science dated 05.01.2024, No. 32553. The journal has a Unique Identifier: 201398. Scientific disciplines assigned: Economics and Finance (Field of Social Sciences); Management and Quality Sciences
(Field of Social Sciences).

Punkty Ministerialne z 2019 - aktualny rok 20 punktéw. Zalacznik do k ikatu Ministra Szkolnictwa Wyiszego i Nauki z dnia 05.01.2024 Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398.
Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk sp ych); Nauki o zar iu i jako$ci (Dziedzina nauk sp ). © The Authors 2025.

This article is published with open access under the License Open Journal Systems of Nicolaus Copernicus University in Torun, Poland. Open Access: This article is distributed under the terms of the Creative

Commons Attribution Noncommercial License, which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited. This is an open access
article licensed under the terms of the Creative Commons Attribution Non-commercial Share Alike License (http://creativecommons.org/licenses/by-nc-sa/4.0/), which permits unrestricted, non-commercial use,
distribution, and reproduction in any medium, provided the work is properly cited.

The authors declare that there is no conflict of interest regarding the publication of this paper.

Received: 01.12.2025. Revised: 25.12.2025. Accepted: 25.12.2025. Published: 27.12.2025.

Effects of physical exercise on cancer patients: a systematic review

Matgorzata Buchman

ORCID: https://orcid.org/0009-0003-1445-9189
E-mail: margrethe.i@icloud.com

Jagiellonian Univerity in Cracow, Collegium Medicum

Nina Kiersznowska

ORCID: https://orcid.org/0009-0003-9101-5215
E-mail: nina.k.200@gmail.com

Jagiellonian Univerity in Cracow, Collegium Medicum

Anna Bogacka

ORCID: https://orcid.org/0009-0003-2643-4894
E-mail: abogacka99@gmail.com

Jagiellonian Univerity in Cracow, Collegium Medicum

Anna Gorowska

ORCID: https://orcid.org/0009-0004-0211-7998

E-mail: agorowska07@gmail.com

5th Military Clinical Hospital with Outpatient Clinic SPZOZ in Cracow

Martyna Sobi$

ORCID: https://orcid.org/0009-0009-6854-1413

E-mail: martynasobis@gmail.com

Centrum Medyczne HCP Szpital im. Sw. Jana Pawta II, Poznan, Poland

Natalia Janik

ORCID: https://orcid.org/0009-0000-3005-8076

E-mail: natalia.9.janik@gmail.com

5th Military Clinical Hospital with Outpatient Clinic SPZOZ in Cracow

Julia Janowiak

ORCID: https://orcid.org/0009-0007-4042-9302

E-mail: julka.janowiak197@gmail.com

Stefan Zeromski Specialist Hospital, ul. Osiedle Na Skarpie 66, 31-913, Krakow, Poland



https://doi.org/10.12775/QS.2025.48.67046
https://apcz.umk.pl/QS/article/view/67046
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://orcid.org/0009-0003-1445-9189
https://orcid.org/0009-0003-9101-5215
https://orcid.org/0009-0003-2643-4894
https://orcid.org/0009-0004-0211-7998
https://orcid.org/0009-0009-6854-1413
https://orcid.org/0009-0000-3005-8076
https://orcid.org/0009-0007-4042-9302

Zuzanna Wadowska

ORCID: https://orcid.org/0009-0000-3910-7065

E-mail: zuzannawado@gmail.com

Stefan Zeromski Specialist Hospital, ul. Osiedle Na Skarpie 66, 31-913, Krakow, Poland

Julia Lenart

ORCID:_https://orcid.org/0009-0006-7934-2063

E-mail: julialenart3@gmail.com

5th Military Clinical Hospital with Outpatient Clinic SPZOZ in Cracow

Barbara Mitek

ORCID: https://orcid.org/0009-0007-0620-6703
E-mail: milek.barbaral2@gmail.com
Uniwersytecki Szpital Kliniczny w Poznaniu

Effects of physical exercise on cancer patients: a systematic review

Abstract

Background: Cancer and its treatments frequently lead to substantial declines in physical
function, cardiorespiratory fitness, muscle strength, and overall quality of life. Common
symptoms such as fatigue, reduced mobility, and psychological distress can persist long after
treatment completion, underscoring the need for supportive interventions that address the
broader physical and psychosocial burden of cancer. Over recent decades, physical exercise has
become a staple of supportive oncology, with growing evidence demonstrating its ability to
mitigate treatment-related side effects, preserve functional capacity, and enhance well-being
across the cancer care continuum.

Aim: Evaluation and emphasis of the effects of physical exercise on physical, clinical, and
patient-reported outcomes in adults with cancer. Specifically, this review synthesizes evidence
across different exercise modalities, cancer types, and treatment phases to determine the overall
benefits, safety, and feasibility of exercise in oncology care.

Material and methods: A systematic review of selected literature was conducted using the
PubMed and open-access databases, using keywords such as: exercise*, physical* activity*,
cancer*. This review includes a mix of randomized controlled trials, pilot and feasibility studies,
prospective cohort studies, cross-sectional studies, and mechanistic systematic reviews. The
analysis focused on peer-reviewed articles published between 2010 and 2024.

Results and conclusions: Across cancer types and treatment phases, structured exercise
consistently improved fitness, reduced fatigue, and enhanced quality of life. Prehabilitation
improved preoperative capacity and reduced complications in upper-Gl cancers. Exercise was
safe and feasible, including in metastatic populations, and mechanistic evidence showed
reductions in inflammatory markers. Overall, the evidence supports exercise as an effective,
low-risk supportive therapy that enhances functional outcomes and should be integrated into
routine oncology care.
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Introduction

Cancer remains one of the leading global health challenges, and advances in diagnosis and
treatment have resulted in a growing population of individuals living with and beyond the
disease. While survival rates have improved, cancer therapies frequently produce marked
declines in physical function, heightened fatigue, reduced cardiorespiratory capacity, muscle
weakness, and diminished quality of life, as demonstrated across multiple exercise-oncology
trials in breast cancer [5, 8, 12, 15-17, 43], prostate cancer [30, 36, 41], ovarian cancer [14, 40],
lung cancer [6, 9], and mixed-diagnosis cohorts [38, 39]. These treatment-related impairments
highlight the increasing importance of integrating evidence-based physical activity and sport-
related interventions into oncology care.

In recent years, exercise science has become a central component of supportive cancer
rehabilitation, with sport- and fitness-oriented approaches demonstrating the capacity to
counteract treatment-induced physical deconditioning and enhance overall well-being.
Interventions such as aerobic training, resistance exercise, multimodal programmes, and
structured home-based activity have consistently supported improvements in strength,
endurance, functional mobility, and psychological health across diverse cancer populations [5,
8, 12, 14-17, 23, 30, 32, 34, 36, 38-40, 43]. These programmes apply principles commonly
used in sport performance settings—including progressive overload, specificity of training,
monitoring of intensity, and structured adaptation over time—making exercise a uniquely
powerful tool for reducing the adverse physical and psychosocial effects of cancer treatment.
Despite the growing evidence base, exercise-oncology research varies widely in study design,
training modalities, cancer populations, and outcome measures. This heterogeneity underscores
the need for a coherent synthesis that examines how structured exercise influences functional,
clinical, and psychosocial outcomes across different cancer contexts. Such synthesis is
important not only for oncology, but also for the sport and exercise science community, which
increasingly contributes to the optimisation of clinical training programmes.

The aim of this systematic review is to consolidate and evaluate the available evidence on the
effects of physical exercise in adults with cancer. By examining interventions grounded in
exercise science and sport methodology, this review contributes to a deeper understanding of
how structured physical activity can support performance, recovery, and quality of life in
individuals undergoing cancer treatment or transitioning into survivorship.

Research Results

Breast Cancer

Breast cancer is the most common cancer globally, representing approximately 2.3 million new
cases per year [46-49]. The majority of exercise trials in this review focused on this population.
Consistent evidence demonstrated that structured exercise improved VO:peak, muscular



strength, fatigue, and physical quality of life. Large multicentre trials such as Phys-Can showed
meaningful increases in cardiorespiratory fitness during chemotherapy, with high-intensity
training producing the greatest effects [15-17]. Wearable-assisted aerobic exercise during
anthracycline therapy further enhanced VO:peak and functional capacity [8]. Postoperative
rehabilitation programs improved shoulder mobility and upper-body function following breast
surgery [5,12]. Collectively, these findings highlight that in a highly prevalent cancer with long
survivorship periods, exercise plays a central role in mitigating treatment-related physical
decline.

Prostate Cancer

Prostate cancer is the most frequently diagnosed cancer in men in many regions [46—49]. Trials
in your dataset indicate that exercise improves muscular strength, aerobic fitness, and patient-
reported wellbeing, particularly during androgen deprivation therapy where muscle loss and
metabolic changes are common. The PANTERA trial (exercise during active surveillance)
demonstrated improved fitness and functional performance [41]. Remote high-intensity and
remotely monitored programs in metastatic prostate cancer were reported feasible and safe in
pilot/feasibility trials, most notably the CHAMP remotely-monitored high-intensity program
[30] supporting the potential to apply higher-intensity training even in advanced disease when
appropriately supervised and tailored.

Ovarian Cancer

Ovarian cancer, although less common than breast or colorectal cancer, is associated with high
symptom burden and advanced-stage presentation (46-49). Two trials in your collection
evaluated exercise interventions in this population. The WALC randomized trial demonstrated
that a six-month home-based walking program significantly improved physical functioning and
cancer-related fatigue in ovarian cancer survivors [40]. Additionally, the BENITA pilot RCT
showed that a combined exercise-nutrition program delivered during and after first-line
chemotherapy was safe, feasible, and well-accepted [14]. These findings underscore the
potential for aerobic and multimodal interventions to support physical conditioning and
maintain quality of life in women undergoing or recovering from intensive ovarian-cancer
treatment.

Gastric and Oesophagogastric Cancers

Gastric and oesophageal cancers remain among the most lethal cancer types globally [46—49].
The prehabilitation trials included in this review demonstrated that structured exercise can
enhance preoperative readiness for major upper-Gl surgery. The PERIOP-OG trial reported
significant preoperative improvements in six-minute walk distance and overall functional
capacity among patients awaiting oesophagogastric surgery [34]. Additional upper-Gl
prehabilitation work reinforced the feasibility and clinical relevance of targeted exercise for
improving physiological reserve before surgery [36].

Colorectal Cancer

Colorectal cancer is the third most common cancer globally (46-49). The colorectal studies
focus on perioperative exercise and prehabilitation approaches. The home-based pre- and
postoperative intervention by Onerup and colleagues produced sustained improvements in
functional capacity and physical recovery following colorectal cancer surgery [23]. This



evidence supports the integration of structured, short-duration exercise programs into colorectal
surgical care pathways to enhance readiness and postoperative recovery.

Lung Cancer

Lung cancer is the leading cause of cancer-related mortality worldwide [46-49], and many
patients present with compromised pulmonary function and reduced aerobic capacity. The
multidimensional intervention by Quist and colleagues demonstrated significant improvements
in six-minute walk distance, functional capacity, anxiety, and overall well-being among people
with lung cancer [9]. Complementary observational findings indicated that higher levels of
habitual physical activity were associated with better survival in patients with inoperable lung
cancer [6]. These results highlight that exercise is feasible and beneficial even in populations
with substantial respiratory limitations.

Multiple Myeloma

Multiple myeloma, which primarily affects older adults and is associated with bone pain and
functional decline, also demonstrated responsiveness to exercise [46-49]. A feasibility study
included in your dataset showed that low- to moderate-intensity functional exercise was safe,
well-tolerated, and capable of improving mobility and strength in patients with myeloma [32].
These findings support the role of tailored exercise in supportive care for hematologic
malignancies.

Mixed Cancer Populations

Mixed-diagnosis exercise trials demonstrated broad benefits across cancer types. These studies
consistently reported improvements in fatigue, mood, daily physical activity, and functional
performance. EXCAP interventions in particular produced substantial reductions in fatigue and
enhanced psychosocial well-being across diverse patient groups [38, 39]. Collectively, these
results show the generalizable impact of exercise across a wide range of oncologic diagnoses
and treatment contexts.

Cancer Type Intervention TypesKey  OutcomesSummary ofRepresentative
Included Improved Effects Evidence

Breast Cancer Aerobic, VO:zpeak, 6MWT,Consistent Phys-Can  RCT,;
resistance, HIIT,muscular strength,improvements inWearable  AER
combined training,fatigue, physicalfitness and fatigueRCT (2024);
Pilates, home-QoL, shoulderduring treatmentJAMA  Surgery
based, wearable-mobility and survivorship;RCT; Pilates RCT;
monitored, wearable-guided Resistance
postoperative aerobic  trainingtraining trials
rehabilitation improved

VOzpeak during
anthracycline
therapy;
postoperative
programs
improved range of
motion and



functional
recovery

Prostate Cancer  Aerobic +Muscular strength,Exercise improvedPANTERA; ADT
resistance, HIITaerobic  fitness,strength andRCTs;
(remote), QolL, fatigue mitigated ADT-CHAMP/HIIT
supervised related  decline;feasibility
combined PANTERA trial(mCRPC)
programs, exercise showed improved
during active fitness during
surveillance active
surveillance; HIIT
feasible and safe in
metastatic disease
Ovarian Cancer Home-based Fatigue, physicalWalking programWALC RCT

walking programs

Gastric &Multimodal

Oesophagogastric prehabilitation

Cancer (exercise
nutrition

psychological

support), aerobic +

resistance

Colorectal Cancer Short-term
prehabilitation
exercise

QoL

Preoperative
fitness,

+postoperative
+complications,

6MWT

Preoperative
functional

capacity (6MWT) fitness

reduced  cancer-

related fatigue and

improved  QoL,
demonstrating

feasibility and
effectiveness  of
low-intensity

home-based

exercise

Prehabilitation =~ PERIOP-OG
improved RCT,; Gastric
preoperative prehabilitation
fitness andRCT
reduced

postoperative
complications in a

major RCT;

increased

functional

capacity in

oesophagogastric

cancer

Exercise improvedColorectal

preoperative pre/post exercise
andstudy

readiness for

colorectal surgery,

though sample

sizes were smaller
than in OG cancer
trials



Lung Cancer Aerobic training,6MWT, physicalExercise improvedJCM lung cancer

supervised function, survivalwalking capacity;study; feasibility
exercise associations higher  physicaltrials

activity associated

with better

survival in

inoperable  lung
cancer; evidence

positive but
limited by small
trials
Multiple MyelomaLow-to-moderate Mobility, strength,Exercise wasMyeloma PA
aerobic  exercise,feasibility feasible and safe;feasibility studies
functional training improvements in

physical function
suggested despite
disease  burden;
evidence limited
due to small

sample sizes
Mixed CancerAerobic, Fatigue, mood,Programs reducedEXCAP  studies;
Populations resistance, functional fatigue, improvedmixed-population
combined capacity, physicalmood, andAER/RT trials
programs, home-activity levels increased  daily
based exercise activity; benefits
seen across
different  cancer
diagnoses

Conclusions

The findings of this systematic review demonstrate that structured physical exercise is an
effective and evidence-based component of supportive cancer care. Across diverse cancer
diagnoses and treatment pathways, exercise interventions consistently improved functional
abilities, cardiorespiratory fitness, muscular strength, and cancer-related fatigue, as shown in
breast cancer studies [5, 8, 12, 15-17, 43], prostate cancer trials [30, 41], ovarian cancer
interventions [14, 40], lung cancer programs [6, 9], myeloma feasibility work [32], and mixed-
diagnosis trials such as EXCAP [38, 39]. These benefits reflect core sport performance
constructs, reinforcing that exercise is not merely adjunctive but functions as a physiologically
potent stimulus capable of counteracting treatment-related physical decline.

In surgical populations, especially those undergoing complex upper gastrointestinal procedures,
prehabilitation demonstrated measurable improvements in preoperative functional capacity and
perioperative resilience, as observed in oesophagogastric prehabilitation studies [34]. In
colorectal cancer, perioperative home-based exercise programs contributed to enhanced
functional recovery and improved postoperative outcomes [23]. These findings indicate that
targeted exercise interventions can enhance physiological resilience in a manner analogous to
sport-performance preparation, supporting improved tolerance to surgical stress and
accelerating postoperative recovery trajectories.



Across the included studies, exercise demonstrated a favourable safety profile, with minimal
adverse events reported even among metastatic or clinically complex populations [8, 9, 30, 32,
43]. This supports the implementation of exercise as a safe and adaptable training modality
within oncology practice when appropriately prescribed, supervised, and progressed.

Despite these promising outcomes, methodological heterogeneity remains a limitation of the
current evidence base. Variability in training dosage, progression, supervision, and adherence
monitoring restricts comparability across studies. Future research should prioritise standardised
exercise prescriptions, sport-science-informed monitoring, and rigorous reporting of training
loads. Incorporating performance assessment tools such as lactate-threshold testing, objective
strength assessments, or wearable-based monitoring may substantially improve intervention
fidelity and translational potential.

Overall, the accumulated evidence confirms that physical exercise offers substantial benefits
for individuals living with and beyond cancer, improving physical function, reducing symptom
burden, and enhancing overall well-being across diagnoses [5, 8, 12, 14-17, 23, 30, 32, 34, 36,
38-40, 43]. These findings emphasise the important role of exercise science in developing
effective, patient-centred rehabilitation strategies in oncology. Continued collaboration
between sport scientists, clinicians, and rehabilitation specialists will be essential to refine these
approaches and ensure that cancer patients receive high-quality, evidence-based exercise
interventions.
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