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Table S1. Search strategy
	Database
	Keywords

	PubMed
	((((((("Physical activity"[Title/Abstract] OR "Muscle contraction"[Title/Abstract] OR "Exercise"[Title/Abstract] OR "Physical exercise"[Title/Abstract] OR "Resistance training"[Title/Abstract] OR "Walking"[Title/Abstract] OR "Circuit-based training"[Title/Abstract] OR "Strength training"[Title/Abstract] OR "weight bearing exercise"[Title/Abstract] OR "Aerobic training"[Title/Abstract] OR "Cardiorespiratory training"[Title/Abstract] OR "Fitness"[Title/Abstract] OR "Endurance training"[Title/Abstract] OR "Muscle strength"[Title/Abstract]) OR "bodybuilding"[Title/Abstract]) OR "Fitness"[Title/Abstract] OR "resistance exercise"[Title/Abstract] OR "total body training"[Title/Abstract] OR "weight bearing exercise"[Title/Abstract] OR "weightlifting"[Title/Abstract] OR "weight-lifting"[Title/Abstract] OR "weight-lifting"[Title/Abstract] OR "weight training"[Title/Abstract] OR "jump*"[Title/Abstract] OR "bounding"[Title/Abstract] OR "skipping"[Title/Abstract] OR "hopping"[Title/Abstract] OR "impact*loading"[Title/Abstract] OR "high*impact"[Title/Abstract] OR "running"[Title/Abstract] OR "stair*climbing"[Title/Abstract] OR "jogging"[Title/Abstract] OR "walk"[Title/Abstract] OR "Walking"[Title/Abstract] OR "step"[Title/Abstract] OR "balance training"[Title/Abstract] OR "gymnastic*"[Title/Abstract] OR "sport"[Title/Abstract] OR "plyometric"[Title/Abstract]) AND ("Bone density" [Title/Abstract] OR "bone strength" [Title/Abstract] OR "Bone mass" [Title/Abstract] OR "bone mineral" [Title/Abstract] OR "bone tissue" [Title/Abstract] OR "bone loss" [Title/Abstract] OR "bone content" [Title/Abstract] OR "bone geometry" [Title/Abstract] OR "bone met*" [Title/Abstract] OR "bone-target" [Title/Abstract] OR "bone-modifying" [Title/Abstract] OR "bone markers" [Title/Abstract] OR "femoral" [Title/Abstract] OR "hip" [Title/Abstract] OR "spinal" [Title/Abstract] OR "spine" [Title/Abstract] OR "pelvic" [Title/Abstract] OR "pelvis" [Title/Abstract] OR "osseous" [Title/Abstract] OR "osteolytic" [Title/Abstract] OR "osteoblastic" [Title/Abstract] OR "sclerotic" [Title/Abstract] OR "femur" [Title/Abstract] OR "bone lesion" [Title/Abstract] OR "bone turnover" [Title/Abstract] OR "DXA" [Title/Abstract] OR "dual-x-ray absorptiometry" [Title/Abstract] OR "DEXA" [Title/Abstract] OR "pQCT" [Title/Abstract] OR "osteoporosis" [Title/Abstract] OR "osteopenia" [Title/Abstract] OR "osteoporotic" [Title/Abstract])) AND ("Cancer" [Title/Abstract] OR "Tumor" [Title/Abstract] OR "neoplasm" [Title/Abstract] OR "malignancy" [Title/Abstract] OR "advanced" [Title/Abstract] OR "metastatic" [Title/Abstract] OR "metastas*" [Title/Abstract])

	Web Of Science
	"Physical activity" OR "Exercise" OR "Resistance training" OR "Strength training" OR "weight bearing exercise" OR "Aerobic training" OR "Fitness" OR "Endurance training" OR "Muscle strength" AND "Bone health" OR "Bone density" OR "Bone strength" OR "Bone mass” OR "Bone loss" OR "osteoporosis" OR "osteopenia" OR "bone turnover" OR "bone markers" OR "DXA" OR "bone metastases" OR "bone lesions" OR "bone mineral density" AND "Cancer" OR "Tumor" OR "Neoplasm" OR "Malignancy" OR "Metastatic" OR "Metastasis"

	Scopus
	"Physical activity" OR "Muscle contraction" OR "Exercise" OR "Physical exercise" OR "Exercise therapy" OR "Resistance training" OR "Walking" OR "Circuit-based training" OR "Strength training" OR "Weight-bearing exercise" OR "Aerobic training" OR "Cardiorespiratory training" OR "Fitness" OR "Endurance training" OR "Exercise prescription" OR "Muscle strength" OR "bodybuilding" OR "fitness" OR "resistance exercise" OR "resistance training" OR "strength training" OR "total body training" OR "weight-bearing exercise" OR "weightlifting" OR "weight lifting" OR "weight-lifting" OR "weight training" OR "jump*" OR "bounding" OR "skipping" OR "hopping" OR "impact*loading" OR "high*impact" OR "running" OR "stair*climbing" OR "jogging" OR "walk*" OR "step" OR "balance training" OR "gymnastic*" OR "sport" OR "plyometric" 
AND "Bone density" OR "bone strength" OR "Bone mass" OR "bone mineral" OR "bone tissue" OR "bone loss" OR "bone content" OR "bone met*" OR "bone-target" OR "bone-modifying" OR "bone markers" OR "osteolytic" OR "osteoblastic" OR "bone lesion" OR "osteoporosis" OR "osteopenia" OR "osteoporotic" OR "DXA" OR "DEXA" OR "dual-x-ray absoptiometry"
AND "Cancer" OR "Tumour" OR "neoplasm" OR "malignancy" OR "advanced" OR "metastatic" OR "metastas*"

	Cochrane
	"physical activity" OR exercise OR "resistance training" OR "strength training" OR "weight bearing" OR "Aerobic training" OR Fitness OR "Endurance training" OR "Muscle strength" OR "high impact training" OR jumping OR walking OR jogging OR "impact loading" OR sport OR "weight llifting" in Title Abstract Keyword AND "Bone health" OR "Bone density" OR "Bone strength" OR "Bone mass" OR "Bone loss" OR osteoporosis OR osteopenia OR "bone turnover" OR "bone markers" OR DXA OR "bone lesions" OR "bone mineral density" in Title Abstract Keyword AND Cancer OR Tumor OR Neoplasm OR Malignancy OR Metastatic OR Metastas* in Title Abstract Keyword








Table S2. Full-text-assessed and reason for their exclusion 
	Authors
	Title
	Journal
	Publication Year
	Reason for exclusion

	Winters-Stone et al.
	Impact plus resistance training improves bone health and body composition in prematurely menopausal breast cancer survivors: a randomized controlled trial
	Osteoporosis international
	2013
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Saarto et al.
	Effect of supervised and home exercise training on bone mineral density among breast cancer patients. A 12-month randomised controlled trial
	Osteoporosis international
	2012
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Kim et al.
	The Effect on Bone Outcomes of Home-based Exercise Intervention for Prostate Cancer Survivors Receiving Androgen Deprivation Therapy: A Pilot Randomized Controlled Trial
	Cancer nursing
	2018
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Hojan et al.
	Influence of aerobic training on mechanical bone strength in premenopausal women undergoing breast cancer endocrine therapy
	Menopause review-przeglad menopauzalny
	2012
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Cormie et al.
	Safety and efficacy of resistance exercise in prostate cancer patients with bone metastases
	Prostate cancer and prostatic diseases
	2013
	BMD not assessed 

	Twiss et al.
	An Exercise Intervention for Breast Cancer Survivors With Bone Loss
	Journal of nursing scholarship
	2009
	BMD not assessed

	Vehmanen et al.
	Five-year follow-up results of aerobic and impact training on bone mineral density in early breast cancer patients
	Osteoporosis international
	2021
	Follow-up of a RCT

	Tabatabai et al.
	A Randomized Controlled Trial of Exercise to Prevent Bone Loss in Premenopausal Women with Breast Cancer
	Journal of womens health
	2019
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Galvao et al.
	Exercise Preserves Physical Function in Prostate Cancer Patients with Bone Metastases
	Medicine & science in sports & exercise
	2018
	BMD not assessed

	Uth et al.
	One year of Football Fitness improves L1-L4 BMD, postural balance, and muscle strength in women treated for breast cancer
	Scandinavian journal of medicine & science in sports
	2021
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Dieli-Conwright et al.
	Aerobic and resistance exercise improves physical fitness, bone health, and quality of life in overweight and obese breast cancer survivors: a randomized controlled trial
	Breast cancer research
	2018
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Newton et al.
	Exercise Mode Specificity for Preserving Spine and Hip Bone Mineral Density in Prostate Cancer Patients
	Medicine & science in sports & exercise
	2019
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Waltman et al.
	Testing an intervention for preventing osteoporosis in postmenopausal breast cancer survivors
	Journal of nursing scholarship
	2003
	Single-arm study

	Nadler et al.
	The impact of bone mineral density testing, fracture assessment, and osteoporosis education in men treated by androgen deprivation for prostate cancer: a pilot study
	Supportive care in cancer
	2014
	BMD not assessed

	Knobf et al.
	Effect of a randomized controlled exercise trial on bone outcomes: influence of adjuvant endocrine therapy
	Breast cancer research and treatment
	2016
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Dobek et al.
	Musculoskeletal changes after 1 year of exercise in older breast cancer survivors
	Journal of cancer survivorship
	2014
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Winters-Stone et al.
	Resistance Training Reduces Disability in Prostate Cancer Survivors on Androgen Deprivation Therapy: Evidence From a Randomized Controlled Trial
	Archives of physical medicine and rehabilitation
	2015
	BMD not assessed

	Gerland et al.
	Evaluation of the Impact of Adaptive Progressive Supervised Resistance Training on Strength and Quality of Life in Patients with Breast Cancer during Chemotherapy: The VALESCO Study
	Oncology research and treatment
	2024
	BMD not assessed

	Schwartz et al.
	Exercise Effects on Bone Mineral Density in Women With Breast Cancer Receiving Adjuvant Chemotherapy
	Oncology nursing forum
	2007
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Hojan et al.
	Effect of physical activity on bone strength and body composition in breast cancer premenopausal women during endocrine therapy
	European journal of physical and rehabilitation medicine
	2013
	Single-arm study

	Rief et al.
	Resistance training concomitant to radiotherapy of spinal bone metastases - survival and prognostic factors of a randomized trial
	Radiation oncology
	2016
	BMD not assessed

	Toriola et al.
	Effect of weight loss on bone health in overweight/obese postmenopausal breast cancer survivors
	Breast cancer research and treatment
	2015
	Exercise + nutritional intervention

	Simonavice et al.
	The effects of a 6-month resistance training and dried plum consumption intervention on strength, body composition, blood markers of bone turnover, and inflammation in breast cancer survivors
	Applied physiology nutrition and metabolism
	2014
	Exercise + nutritional intervention

	Winters-Stone et al.
	Skeletal Response to Resistance and Impact Training in Prostate Cancer Survivors
	Medicine & science in sports & exercise
	2014
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Gorzelitz et al.
	Improvements in strength and agility measures of functional fitness following a telehealth-delivered home-based exercise intervention in endometrial cancer survivors
	Supportive care in cancer
	2022
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Peppone et al.
	The effects of high-dose calcitriol and individualized exercise on bone metabolism in breast cancer survivors on hormonal therapy: a phase II feasibility trial
	Supportive care in cancer
	2018
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Garner et al.
	Effects of Aerobic Exercise and Resistance Training on Stage I and II Breast Cancer Survivors: A Pilot Study
	American journal of health education
	2008
	Single-arm study

	Thomas et al.
	The Effect of Exercise on Body Composition and Bone Mineral Density in Breast Cancer Survivors Taking Aromatase Inhibitors
	Obesity
	2017
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Yang et al.
	Ankle loading ameliorates bone loss from breast cancer-associated bone metastasis
	FASEB journal
	2019
	Preclinical study

	Galvao et al.
	Efficacy and safety of a modular multi-modal exercise program in prostate cancer patients with bone metastases: a randomized controlled trial
	BMC cancer
	2011
	Study protocol

	Dalla Via et al.
	Musculoskeletal Responses to Exercise Plus Nutrition in Men with Prostate Cancer on Androgen Deprivation: A 12-Month RCT
	Medicine & science in sports & exercise
	2021
	Exercise + nutritional intervention

	Spry et al.
	Long-term effects of intermittent androgen suppression on testosterone recovery and bone mineral density: results of a 33-month observational study
	BJU international
	2009
	No exercise intervention

	Galvao et al.
	Resistance training and reduction of treatment side effects in prostate cancer patients
	Medicine & science in sports & exercise
	2006
	Single-arm study

	Sturgeon et al.
	Commercially available lifestyle modification program: randomized controlled trial addressing heart and bone health in BRCA1/2+breast cancer survivors after risk-reducing salpingo-oophorectomy
	Journal of cancer survivorship
	2017
	Multimodal intervention

	Mason et al.
	Effects of Vitamin D3 Supplementation on Lean Mass, Muscle Strength, and Bone Mineral Density During Weight Loss: A Double-Blind Randomized Controlled Trial
	Journal of the american geriatrics society
	2016
	No cancer population

	Lonkvist et al.
	Progressive Resistance Training in Head and Neck Cancer Patients Undergoing Concomitant Chemoradiotherapy
	Laryngoscope investigative otolaryngology
	2017
	Single-arm study

	Rief et al.
	Feasibility of isometric spinal muscle training in patients with bone metastases under radiation therapy - first results of a randomized pilot trial
	BMC cancer
	2014
	BMD not assessed

	Larsen et al.
	Exercise in newly diagnosed patients with multiple myeloma: A randomized controlled trial of effects on physical function, physical activity, lean body mass, bone mineral density, pain, and quality of life
	European journal of haematology
	2024
	Hematological cancer

	Hvid et al.
	Endurance training improves insulin sensitivity and body composition in prostate cancer patients treated with androgen deprivation therapy
	Endocrine-related cancer
	2013
	BMD not assessed

	Blomqvist et al.
	Long-term effects of aromatase inhibitor withdrawal on bone mineral density in early breast cancer patients: 10-year follow-up results of the BREX study
	Breast cancer research and treatment
	2024
	Follow-up of a RCT

	Dieli-Conwright et al.
	Randomized controlled trial to evaluate the effects of combined progressive exercise on metabolic syndrome in breast cancer survivors: rationale, design, and methods
	BMC cancer
	2014
	Study protocol

	Cornish et al.
	Omega-3 supplementation with resistance training does not improve body composition or lower biomarkers of inflammation more so than resistance training alone in older men
	Nutrition research
	2018
	No cancer population

	Alberga et al.
	Age and androgen-deprivation therapy on exercise outcomes in men with prostate cancer
	Supportive care in cancer
	2012
	BMD not assessed

	Evans et al.
	Acceptability and Preliminary Efficacy of a Web- and Telephone-Based Personalised Exercise Intervention for Individuals with Metastatic Prostate Cancer: The ExerciseGuide Pilot Randomised Controlled Trial
	Cancers
	2021
	BMD not assessed

	Rief et al.
	Pain response of resistance training of the paravertebral musculature under radiotherapy in patients with spinal bone metastases - a randomized trial
	BMC cancer
	2014
	BMD not assessed

	Winters-Stone et al.
	Benefits of partnered strength training for prostate cancer survivors and spouses: results from a randomized controlled trial of the Exercising Together project
	Journal of cancer survivorship
	2016
	BMD not assessed

	Brown et al.
	Weight lifting and appendicular skeletal muscle mass among breast cancer survivors: a randomized controlled trial
	Breast cancer research and treatment
	2015
	BMD not assessed

	Galvao et al.
	Exercise can prevent and even reverse adverse effects of androgen suppression treatment in men with prostate cancer
	Prostate cancer and prostatic diseases
	2007
	Review

	Newton et al.
	Can exercise ameliorate treatment toxicity during the initial phase of testosterone deprivation in prostate cancer patients? Is this more effective than delayed rehabilitation?
	BMC cancer
	2012
	Study protocol

	Wiskemann et al.
	Effects of 12-week resistance training during radiotherapy in breast cancer patients
	Scandinavian journal of medicine & science in sports
	2017
	BMD not assessed

	Knobf et al.
	An aerobic weight-loaded pilot exercise intervention for breast cancer survivors: Bone remodeling and body composition outcomes
	Biological research for nursing
	2008
	Single-arm study

	Santagnello et al.
	Improvements in muscle strength, power, and size and self-reported fatigue as mediators of the effect of resistance exercise on physical performance breast cancer survivor women: a randomized controlled trial
	Supportive care in cancer
	2020
	BMD not assessed

	Hiensch et al.
	Supervised, structured and individualized exercise in metastatic breast cancer: a randomized controlled trial
	Nature medicine
	2024
	BMD not assessed

	Galvao et al.
	Changes in muscle, fat and bone mass after 36 weeks of maximal androgen blockade for prostate cancer
	BJU international
	2008
	No exercise intervention

	Tseng et al.
	Promoting bone health management in women diagnosed with breast cancer: a pilot randomized controlled trial
	Archives of osteoporosis
	2018
	BMD not assessed

	Newton et al.
	A phase III clinical trial of exercise modalities on treatment side-effects in men receiving therapy for prostate cancer
	BMC cancer
	2009
	Study protocol

	Newton et al.
	Intense Exercise for Survival among Men with Metastatic Castrate-Resistant Prostate Cancer (INTERVAL-GAP4): a multicentre, randomised, controlled phase III study protocol
	BMJ open
	2018
	Study protocol

	Christensen et al.
	Progressive Resistance Training and Cancer Testis (PROTRACT) - Efficacy of resistance training on muscle function, morphology and inflammatory profile in testicular cancer patients undergoing chemotherapy: design of a randomized controlled trial
	BMC cancer
	2011
	Study protocol

	Welte et al.
	Differentiated resistance training of the paravertebral muscles in patients with unstable spinal bone metastasis under concomitant radiotherapy: study protocol for a randomized pilot trial
	Trials
	2017
	Study protocol

	Bjerre et al.
	Effectiveness of community-based football compared to usual care in men with prostate cancer: Protocol for a randomised, controlled, parallel group, multicenter superiority trial (The FC Prostate Community Trial)
	BMC cancer
	2016
	Study protocol

	Cao et al.
	Effect of exercise on body composition among women with ovarian cancer
	Journal of cancer survivorship
	2023
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Mick et al.
	Resistance Training Preserves Spine Bone Mineral Density In Postmenopausal Breast Cancer Survivors
	Medicine & science in sports & exercise
	2014
	Congress abstract

	Lee et al.
	A pilot study of exercise in men with prostate cancer receiving androgen deprivation therapy
	BMC cancer
	2012
	Study protocol

	Hagstrom et al.
	Resistance training improves fatigue and quality of life in previously sedentary breast cancer survivors: a randomised controlled trial
	European journal of cancer care
	2016
	BMD not assessed

	Artese et al.
	Body composition and bone mineral density in breast cancer survivors and non-cancer controls: A 12-to 15-month follow-up
	European journal of cancer care
	2018
	Follow-up of a RCT

	Nilsen et al.
	Effects of strength training on body composition, physical functioning, and quality of life in prostate cancer patients during androgen deprivation therapy
	Acta oncologica
	2015
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Nikander et al.
	Effect of exercise on bone structural traits, physical performance and body composition in breast cancer patients - A 12-month RCT
	Journal of musculoskeletal & neuronal interactions
	2012
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Hagstrom et al.
	The effect of resistance training on markers of immune function and inflammation in previously sedentary women recovering from breast cancer: a randomized controlled trial
	Breast cancer research and treatment
	2016
	BMD not assessed

	Jones et al.
	Implementing and Evaluating the Impact of BoneRx: A Healthy Bone Prescription for Men with Prostate Cancer Initiating Androgen Deprivation Therapy
	Journal of clinical medicine
	2022
	BMD not assessed

	Hagstrom et al.
	Changes in unilateral upper limb muscular strength and electromyographic activity after a 16-week strength training intervention in survivors of breast cancer
	Journal of strength and conditioning research
	2019
	BMD not assessed

	Baker et al.
	Whole Body Vibration Exposure on Markers of Bone Turnover, Body Composition, and Physical Functioning in Breast Cancer Patients Receiving Aromatase Inhibitor Therapy: A Randomized Controlled Trial
	Integrative cancer therapies
	2018
	No exercise intervention

	Peppone et al.
	Weekly high-dose calcitriol and weight-bearing exercise on cancer-treatment-induced bone loss (ctibl) and fatigue in breast cancer patients: a clinical trial
	Annals of behavioral medicine
	2011
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Crhová et al.
	Effect of a 3-month exercise intervention on physical performance, body composition, depression and autonomic nervous system in breast cancer survivors: a pilot study
	12th international conference on kinanthropology: sport and quality of life
	2020
	BMD not assessed

	Galvao et al.
	Combined Resistance and Aerobic Exercise Program Reverses Muscle Loss in Men Undergoing Androgen Suppression Therapy for Prostate Cancer Without Bone Metastases: A Randomized Controlled Trial
	Journal of clinical oncology
	2010
	BMD not assessed

	Rosenberger et al.
	Spinal Stabilization Exercises for Cancer Patients with Spinal Metastases of High Fracture Risk: Feasibility of the DISPO-II Training Program
	Cancers
	2021
	BMD not assessed

	Rief et al.
	Quality of life and fatigue of patients with spinal bone metastases under combined treatment with resistance training and radiation therapy- a randomized pilot trial
	Radiation oncology
	2014
	BMD not assessed

	Rogers et al.
	Physical Activity and Health Outcomes Three Months After Completing a Physical Activity Behavior Change Intervention: Persistent and Delayed Effects
	Cancer epidemiology biomarkers & prevention
	2009
	Follow-up of a RCT

	Tsang et al.
	Healthy Bones Study: can a prescription coupled with education improve bone health for patients receiving androgen deprivation therapy?-a before/after study
	Supportive care in cancer
	2018
	BMD not assessed

	Peppone et al.
	A randomized trial of weekly high-dose Calcitriol and weight-bearing exercise for cancer treatment induced bone loss (CTIBL) and bone metabolism in ER plus breast cancer (BC) patients.
	Journal of clinical oncology
	2010
	Congress abstract

	Galvao et al.
	Exercise intervention and sexual function in advanced prostate cancer: a randomised controlled trial
	BMJ supportive & palliative care
	2022
	BMD not assessed

	Alibhai et al.
	Protocol for a phase III RCT and economic analysis of two exercise delivery methods in men with PC on ADT
	BMC cancer
	2018
	Study protocol

	Winters-Stone et al.
	One Year of Strength Training Improves Bone Density at the Spine in Older Breast Cancer Survivors
	Medicine & science in sports & exercise
	2010
	Congress abstract

	Adamsen et al.
	Effect of a multimodal high intensity exercise intervention in cancer patients undergoing chemotherapy: randomised controlled trial
	BMJ-british medical journal
	2009
	BMD not assessed

	Dieli-Conwright et al.
	Muscular Strength and Bone Mineral Density in Breast Cancer Survivors
	Medicine & science in sports & exercise
	2015
	Congress abstract

	Simonavice et al.
	Effects Of Resistance Training And Dried Plum Consumption On Bone Health In Breast Cancer Survivors
	Medicine & science in sports & exercise
	2012
	Exercise + nutritional intervention

	Winters-Stone et al.
	Strength Training Prevents Bone Loss at the Spine in Older Breast Cancer Survivors: Preliminary Findings from an RCT
	Journal of bone and mineral research
	2008
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Carraça et al.
	Promoting physical activity through supervised vs motivational behavior change interventions in breast cancer survivors on aromatase inhibitors (PAC-WOMAN): protocol for a 3-arm pragmatic randomized controlled trial
	BMC cancer
	2023
	Study protocol

	Dieli-Conwright et al.
	Adipose tissue inflammation in breast cancer survivors: effects of a 16-week combined aerobic and resistance exercise training intervention
	Breast cancer research and treatment
	2018
	BMD not assessed

	Gonzalo-Encabo et al.
	Dose-response effects of aerobic exercise on adiposity markers in postmenopausal women: pooled analyses from two randomized controlled trials
	International journal of obesity
	2021
	Observational study

	Nikander et al.
	Effect of a vigorous aerobic regimen on physical performance in breast cancer patients -: a randomized controlled pilot trial
	Acta oncologica
	2007
	BMD not assessed

	Chiplis et al.
	Effects of exercise on bone loss and functional capacity during prostate cancer treatment
	International journal of radiation oncology biology physics
	2007
	Congress abstract

	Bourke et al.
	Lifestyle Intervention in Men with Advanced Prostate Cancer Receiving Androgen Suppression Therapy: A Feasibility Study
	Cancer epidemiology biomarkers & prevention
	2011
	BMD not assessed

	Demark-Wahnefried et al.
	Main outcomes of the FRESH START trial: A sequentially tailored, diet and exercise mailed print intervention among breast and prostate cancer survivors
	Journal of clinical oncology
	2007
	Exercise + nutritional intervention

	Alibhai et al.
	Effects of a 6-month moderate-intensity exercise program on metabolic parameters and bone mineral density in men on androgen deprivation therapy for prostate cancer.
	Journal of clinical oncology
	2018
	Congress abstract

	Galvao et al.
	Can exercise delay transition to active therapy in men with low-grade prostate cancer? A multicentre randomised controlled trial
	BMJ open
	2018
	Study protocol

	Bloom et al.
	Bone Health for Younger Women With Breast Cancer: Effects of a YMCA-Based Intervention on Exercise, Bone Density, Body Mass, and Physical and Mental Health in a Multi-Ethnic Sample
	Psycho-oncology
	2013
	Congress abstract

	Newton et al.
	Exercise medicine to arrest bone loss in men with prostate cancer undergoing androgen deprivation therapy: a 12-month randomized controlled trial
	BJU international
	2017
	Congress abstract

	Schwartz et al.
	A randomized trial to examine effects of exercise on bone density in cancer patients receiving chemotherapy and catabolic steroids.
	Medicine & science in sports & exercise
	2001
	Congress abstract

	Schwartz et al.
	A randomized trial to examine effects of exercise on bone density and body composition in breast cancer patients receiving adjuvant chemotherapy.
	Breast cancer research and treatment
	2001
	Patients without bone health impairments (osteopenia/osteoporosis/bone metastases)

	Schmitz et al.
	Weight Lifting in Women with Breast-Cancer-Related Lymphedema
	New england journal of medicine
	2009
	BMD not assessed

	Sellmeyer et al.
	A Randomized Controlled Trial of Exercise to Prevent Bone Loss and Adverse Cardiovascular changes in Premenopausal Women with Breast Cancer
	Journal of bone and mineral research
	2013
	Congress abstract

	Peppone et al.
	A phase II RCT of high-dose vitamin D supplementation and exercise for cancer treatment-induced bone loss in breast cancer patients on aromatase inhibitors.
	Journal of clinical oncology
	2019
	Congress abstract

	Mason et al.
	Influence of Diet, Exercise, and Serum Vitamin D on Sarcopenia in Postmenopausal Women
	Medicine & science in sports & exercise
	2013
	BMD not assessed

	Bicego et al.
	Exercise for women with or at risk for breast cancer-related lymphedema
	Physical therapy
	2006
	Review

	Cormie et al.
	Differential impact of aerobic fitness and muscular strength on bone health, body composition, physical function and patient reported outcomes in men with prostate cancer
	Asia-pacific journal of clinical oncology
	2013
	Congress abstract

	Almstedt et al.
	Bone Health In Cancer Survivors: Are We Overlooking An At-risk Population?
	Medicine &science in sports & exercise
	2015
	Congress abstract

	Rief et al.
	Isometric muscle training of the spine musculature in patients with spinal bony metastases under radiation therapy
	BMC cancer
	2011
	Study protocol











Table S3. Bone health outcomes of studies included in the systematic review




	Author (year)
	Measure
	Site
	Pre 
Mean (±SD)
	Post
Mean (±SD)
	Change Score
Δ Mean (±SD)

	
	
	
	Ex
	Con
	Ex
	Con
	

	Irwin et al. (2009)
	BMD 
(DEXA)
	Whole-body
	6 months
	1.152 (±0.109)
	1.120 (±0.094)
	1.144 (±0.119)
	1.112 (±0.101)
	N/A

	
	
	
	12 months
	1.159 (±0.112)
	1.122 (±0.098)
	1.167 (±0.126)
	1.097 (±0.059)
	

	
	BMC 
(DEXA)
	Whole-body
	6 months
	2258 (±373)
	2166 (±305)
	2216 (±383)
	2120 (±308)
	

	
	
	
	12 months 
	2265 (±406)
	2088 (±300)
	2267 (±410)
	2022 (±295)
	

	Swenson et al. (2009)
	BMD 
(DEXA)
	Whole-body
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	Lumbar spine
	N/A
	N/A
	N/A
	N/A
	

	
	
	Total hip
	N/A
	N/A
	N/A
	N/A
	

	
	
	Femoral neck
	N/A
	N/A
	N/A
	N/A
	

	
	Bone turnover markers
	Bone ALP
	N/A
	N/A
	N/A
	N/A
	

	
	
	NTX-I
	N/A
	N/A
	N/A
	N/A
	

	Waltman et al. (2010)
	BMD 
(DEXA)
	Lumbar spine
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	Total hip
	N/A
	N/A
	N/A
	N/A
	

	
	
	Femoral neck
	N/A
	N/A
	N/A
	N/A
	

	
	Bone turnover markers
	Bone ALP
	N/A
	N/A
	N/A
	N/A
	

	
	
	NTX-I
	N/A
	N/A
	N/A
	N/A
	

	Winters-Stone et al. (2011)
	BMD 
(DEXA)
	Lumbar spine
	0.983 (±0.146)
	0.971 (±0.120)
	0.987 (±0.146)
	0.949 (±0.108)
	N/A

	
	
	Total hip
	0.863 (±0.101)
	0.848 (±0.099)
	0.860 (±0.105)
	0.841 (±0.096)
	· 

	
	
	Femoral neck
	0.731 (±0.100)
	0.728 (±0.091)
	0.721 (±0.101)
	0.713 (±0.082)
	· 

	
	
	Great trochanter
	0.657 (±0.088)
	0.642 (±0.091)
	0.654 (±0.087)
	0.641 (±0.089)
	· 

	
	Bone turnover markers
	Osteocalcin
	12.6 (±4.4)
	11.3 (±4.1)
	12.8 (±4.1)
	14.3 (±5.0)
	

	
	
	Desoxy-pyridinoline
	21.4 (±9.8)
	17.1 (±5.6)
	13.1 (±4.2)
	12.2 (±3.1)
	

	Winters-Stone et al. (2014)
	BMD 
(DEXA)
	Lumbar spine
	0.996 (±0.126)
	0.998 (±0.152)
	0.989 (±0.128)
	0.992 (±0.152)
	N/A

	
	
	Total hip
	0.913 (±0.120)
	0.897 (±0.132)
	0.905 (±0.125)
	0.889 (±0.132)
	

	
	
	Femoral neck
	0.772 (±0.117)
	0.756 (±0.121)
	0.760 (±0.117)
	0.747 (±0.111)
	

	
	
	Great trochanter
	0.678 (±0.098)
	0.666 (±0.104)
	0.673 (±0.105)
	0.660 (±0.105)
	

	Kim et al. (2016)
	BMD 
(DEXA)
	Lumbar spine
	0.958 (±0.080)
	0.978 (±0.064)
	0.966 (±0.084)
	0.985 (±0.065)
	N/A

	
	
	Total hip
	0.870 (±0.089)
	0,846 (±0.075)
	0.876 (±0.083)
	0.845 (±0.066)
	

	
	
	Femoral neck
	0.797 (±0.076)
	0.798 (±0.073)
	0.795 (±0.075)
	0.805 (±0.080)
	

	
	Bone turnover markers
	NTX-I
	45.98 (±17.58)
	52.26 (±17.78)
	47.85 (±23.92)
	55.73 (±26.86)
	

	Ashem et al. (2019)
	BMD 
(DEXA)
	Lumbar spine
	0.48 (±0.09)
	0.66 (±0.09)
	0.46 (±0.08)
	0.51 (±0.07)
	N/A

	Mowafy et al. (2019)
	BMD 
(DEXA)
	Lumbar spine
	0.716 (±0.056)
	0.791 (±0.102)
	0.480 (±0.103)
	0.790 (±0.102)
	Ex: 0.235
Con: 0.000

	Taaffe et al. (2019)
	BMD 
(DEXA)
	Whole-body
	1.189 (±0.115)
	1.161 (±0.121)
	1.179 (±0.116)
	1.149 (±0.118)
	N/A

	
	
	Lumbar spine
	1.193 (±0.197)
	1.154 (±0.173)
	1.188 (±0.194)
	1.136 (±0.175)
	N/A

	
	
	Total hip
	1.013 (±0.145)
	1.000 (±0.122)
	1.002 (±0.141)
	0.989 (±0.130)
	N/A

	
	Bone turnover markers
	Bone ALP
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	PINP
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	NTX-I
	N/A
	N/A
	N/A
	N/A
	N/A

	El Azizy et al. (2020)
	BMD 
(DEXA)
	Lumbar spine
	-3.57 (±0.42)
	-3.35 (±0.43)
	-2.18 (±0.26)
	-2.86 (±0.32)
	Ex: -1.39
Con: -0.49

	
	
	Femoral neck
	-2.98 (±0.42)
	-2.9 (±0.27)
	-1.77 (±0.34)
	-2.44 (±0.39)
	Ex: -1.21
Con:  -0.46

	
	
	Total femur
	-3.38 (±0.5)
	-3.4 (±0.34)
	-2.08 (±0.28)
	-2.88 (±0.33)
	Ex: -1.3
Con: -0.52

	Artese et al. (2020)
	BMD 
(DXA)
	Whole-body
	1.095 (±0.100)
	1.083 (±0.151)
	1.094 (±0.097)
	1.089 (±0.153)
	N/A

	
	
	Lumbar spine
	1.153 (±0.202)
	1.066 (±0.165)
	1.155 (±0.199)
	1.071 (±0.162)
	

	
	
	Femoral neck
	0.905 (±0.132)
	0.8605 (±0.143)
	0.889 (±0.121)
	0.853 (±0.140)
	

	
	
	Total femur
	0.936 (±0.133)
	0.8965 (±0.157)
	0.934 (±0.131)
	0.896 (±0.16)
	

	
	
	Forearm
	0.462 (±0.07)
	0.474 (±0.083)
	0.458 (±0.061)
	0.468 (±0.076)
	

	
	Bone turnover markers
	Bone ALP
	21 (±9.5)
	20 (±7.9)
	20.4 (±5.8)
	20.9 (±6.3)
	

	
	
	TRACP-5b
	2.3 (±1.2)
	2.6 (±1.6)
	2.4 (±0.9)
	2.6 (±1.3)
	

	Ahmed et al. (2023)
	BMD 
(DEXA)
	Total hip
	2 months
	0.49 (±0,101)
	0.501 (±0.069)
	0.701 (±0.054)
	0.592 (±0.047)
	N/A

	
	
	
	4 months
	
	0.704 (±0.055)
	
	0.594 (±0.049)
	

	Rief et al. (2014)
	BMD 
(CT scan)
	Metastatic vertebrae
	N/A
	N/A
	N/A
	N/A
	
N/A

	
	
	Non-metastatic vertebrae
	N/A
	N/A
	N/A
	N/A
	

	
	Bone turnover markers
	Bone ALP
	56.89 (±92.31)
	44.17 (±47.32)
	31.46 (±63.31)
	36.52 (±37.58)
	

	
	
	Pyridinoline
	375.63 (±206.20)
	402.00 (±199.01)
	299.89 (±173.88)
	405.50 (187.32)
	

	
	
	Desoxy-pyridinoline
	67.30 (±39.64)
	86.10 (±78.85)
	51.2 (±35.81)
	72.88 (±37.11)
	

	
	
	NTX-I
	19.09 (±7.21)
	21.42 (±9.36)
	17.42 (±7.98)
	20.38 (±9.81)
	

	
	
	CTX-I
	0.29 (±0.27)
	0.39 (±0.37)
	0.2 (±0.23)
	0.42 (±0.45)
	

	
	
	PINP
	67.54 (±40.69)
	87.96 (±51.98)
	49.5 (±41.43)
	66.77 (±39.18)
	

	Uth et al. (2016)
	BMD 
(DEXA)
	Whole-body
	1.17 (±0.11)
	1.21 (±0.14)
	1.17 (±0.11)
	1.2 (±0.13)
	N/A

	
	
	Legs
	1.28 (±0.13)
	1.31 (±0.16)
	1.28 (0.13)
	1.31 (±0.16)
	

	
	BMC 
(DEXA)
	Whole-body
	3000.5 (±364.4)
	3126.3 (±452.2)
	3002.2 (±360.8)
	3101.7 (±445.7)
	

	
	Bone turnover markers
	Osteocalcin
	25.7 (±14.0)
	30.4 (±14.0)
	34.4 (±19.1)
	30.5 (±10.4)
	

	
	
	CTX-I
	1 (±0.6)
	1.2 (±0.6)
	1 (±0.6)
	1.2 (±0.5)
	

	
	
	PINP
	66.1 (±44.8)
	81.6 (±64.4)
	94.6 (±65.9)
	73.6 (±27.3)
	

	Uth et al. (2016)[2]
	BMC 
(DEXA)
	Lumbar spine
	1.242 (±0.194)
	1.31 (±0.245)
	1.25 (±0.188)
	1.291 (±0.213)
	N/A

	
	
	Total hip
	0.992 (±0.132)
	1.027 (±0.15)
	1 (±0.127)
	1.013 (±0.139)
	

	
	
	Femoral neck
	0.927 (±0.117)
	0.966 (0.126)
	0.933 (±0.122)
	0.956 (±0.12)
	

	
	Bone turnover markers
	Osteocalcin
	23.89 (±11.60)
	30.77 (±14.66)
	25.70 (±12.10)
	26.56 (±7.65)
	

	
	
	CTX-I
	1.01 (±0.55)
	1.23 (±0.72)
	0.91 (±0.56)
	1.06 (±0.5)
	

	
	
	PINP
	59.43 (±34.53)
	88.06 (±65.73)
	69.99 (±37.83)
	78.42 (±31.49)
	

	Sprave et al. (2019)
	BMD 
(CT scan)
	Metastatic vertebrae
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	Non-metastatic vertebrae
	N/A
	N/A
	N/A
	N/A
	

	Bjerre et al. (2019)
	BMD 
(DEXA)
	Whole-body
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	Lumbar spine
	N/A
	N/A
	N/A
	N/A
	Ex: 0.017±0.047
Con: 0.009 ±0.043

	
	
	Total hip
	N/A
	N/A
	N/A
	N/A
	Ex: 0.008 ±0.023
Con: 0.001 ±0.022

	
	
	Femoral neck
	N/A
	N/A
	N/A
	N/A
	N/A

	
	BMC 
(DEXA)
	Whole-body
	N/A
	N/A
	N/A
	N/A
	

	Bjerre et al. (2021)
	BMD 
(DEXA)
	Lumbar spine
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	Total hip
	N/A
	N/A
	N/A
	N/A
	

	Abbreviations: Ex exercise group; Con control group; BMD bone mineral density; BMC bone mineral content; DEXA dual-energy X-ray absorptiometry; CT computed tomography; Bone ALP bone specific alkaline phosphatase; NTX-I cross-linked N-telopeptide of type I collagen; TRACP-5b tartrate-resistant acid phosphatase; CTX-I cross-linked C-telopeptide of type I collagen; PINP procollagen type 1 amino-terminal propeptide;







Figure S1. Risk of bias assessment of studies included in the systematic review
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Table S4. GRADE assessment for the certainty of evidence

	Outcome
	No of studies
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Estimated effect (95% CI)
	I2
	Certainty of the evidence (GRADE)

	Whole-body BMD (g/cm2)
	5 RCT
	Serious
	Not serious
	Serious
	Serious
	Undetected
	SMD=0.16 (-0.10-0.41)
	0.43
	⊕⊕⊖⊖
Low

	Lumbar spine BMD (g/cm2)
	8 RCT
	Serious
	Not serious
	Serious
	Serious
	Undetected
	SMD=0.10 (-0.03-0.24)
	0.0
	⊕⊕⊖⊖
Low

	Hip BMD (g/cm2)
	8 RCT
	Serious
	Serious
	Serious
	Serious
	Undetected
	SMD=-0.06 (-0.77-0.64)
	0.96
	⊕⊖⊖⊖
Very low

	Femoral neck BMD (g/cm2)
	6 RCT
	Serious
	Not serious
	Serious
	Serious
	Undetected
	SMD=0.07 (-0.08-0.21)
	0.0
	⊕⊕⊖⊖
Low

	[image: ] High = This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different is low. 
[image: ] Moderate = This research provides a good indication of the likely effect. The likelihood that the effect will be substantially different is moderate.
[image: ]	Low = This research provides some indication of the likely effect. However, the likelihood that it will be substantially different is high.
[image: ]	Very low = This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different is very high.
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