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Physical Activity & Outdoor Sport

Balanced Nutrition

Sustainability & Nature 

Physical & Mental Wellbeing 

4 Key Pillars
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IS SPORT A DRUG AND WHY DO WE NEED 

(MORE) SPORT?

TOM DEGENHARDT, MD, M.SC. 

Physical Activity 

Any movement increasing energy expenditure 

Exercise 

Planned, structured and voluntary 

Sport

Rules, regulations and competitions
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Healthy Population 

Decreased CV-Fitness

Patients listed for Heart-TX

MOD. AFTER KLASSEN ET AL. 2014; KOCH ET AL 1996

TREATING PHYSICIAN EVALUATED 

PATIENTS WITH ECOG = 0
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THE RISK OF DYING AFTER COLON CANCER DECREASES 

BY 44% IF A TOTAL OF 27 MET*H/WEEK OF PHYSICAL 

ACTIVITY IS PERFORMED. 
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SOURCE: MEYERHARDT ET AL JCO 2016, LI T ET AL. BR J SPORTS MED 2016
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https://www.acsm.org

“PEOPLE WITH AND BEYOND CANCER SHOULD BE 

AS ACTIVE AS POSSIBLE 
– FOR THEM”

https://www.acsm.org
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FREQUENCY- 5X/WEEK 
INTENSITY - MODERATE: 75% HRMAX
TIME - 30MIN
TYPE - ENDURANCE / STRENGTH
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EFFECT: 

• AE – MANAGEMENT(FATIGUE, DEPRESSION, SLEEPING, PAIN, 

NAUSEA…)

• QOL (QUALITY OF LIFE)

• LYMPHEDEMA

• BONE DENSITY

• SECONDARY DISEASES (CARDIOVASCULAR, ETC.)

• PROGNOSIS – 30% RISK REDUCTION (CSS, DFS AND OS) 
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Sport a «DRUG» FOR ALL

• 5X / WEEK MODERATE INTENSITY ENDURANCE TRAINING (E.G. 

NORDIC WALKING) AROUND 30MIN

• 2X / WEEK STRENGTH TRAINING (E.G. WEIGHT LIFTING) 

• DAILY COORDINATION/MOBILITY/BALANCE 
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AEROBIC

• 150 - 300 MINUTES OF 

MODERATE-INTENSITY 

• 75 - 150 MINUTES OF 

VIGOROUS-INTENSITY 

STRENGHT

• MODERATE OR GREATER 

INTENSITY MORE THAN 2 

• DAYS A WEEK 

MULTICOMPONENT

• AEROBIC + STRENGTH + 

FUNCTIONAL 

• BALANCE & MOBILITY

• > 3 DAYS A WEEK 



SESSION 5 | PHYSICAL ACTIVITY FOR PREVENTION 

AND PRESERVATION 

LET’S DO SPORTS TOGETHER!
TOM DEGENHARDT, MD, M.SC. 

TOM.DEGENHARDT@GMX.DE – CONTENT OF THIS PRESENTATION IS THE PROPERTY OF THE AUTHOR; 

PERMISSION REQUIRED FOR REUSE

LEARN HOW TO TAILOR EXERCISE PROGRAMS FOR CANCER 

PATIENTS AND SURVIVORS, FOCUSING ON THEIR UNIQUE 

NEEDS AND EARN CME CREDITS. APPLY TO BECOME AN OAC 

TRAINER TODAY. JOIN US IN MAKING A DIFFERENCE.



TOM DEGENHARDT, MD, M.SC. 

Mod. Hojman et al., Cell Metabolism (2017)

Fewer relapses



TOM DEGENHARDT, MD, M.SC. 

Mod. Hojman et al., Cell Metabolism (2017)

Fewer relapses



Ph.D. RŪDOLFS CEŠEIKO

EXERCISE HAS BEEN INCLUDED IN EUROPEAN 

SOCIETY FOR MEDICAL ONCOLOGY (ESMO) 

GUIDELINES.

CLINICAL ONCOLOGY SOCIETY OF AUSTRALIA

ACSM: GUIDELINES FOR EXERCISE AND CANCER

ESMO: PHYSICAL ACTIVITY AND CANCER OUTCOME

SEGAL R ET AL; EXERCISE FOR PEOPLE WITH CANCER GUIDELINE DEVELOPMENT GROUP. EXERCISE FOR PEOPLE WITH CANCER: A SYSTEMATIC REVIEW. CURR ONCOL. 2017 

AUG;24(4):E290-E315. DOI: 10.3747/CO.24.3619. EPUB 2017 AUG 31. PMID: 28874900; PMCID: PMC5576469

https://www.cosa.org.au/media/332488/cosa-position-statement-v4-web-final.pdf.
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FROM ‘‘ONE FITS ALL’’ APPROACH TOWARD AN 

INDIVIDUALIZED APPROACH.

• Intensity
• Frequency
• Volume
• Duration
• Within the context of a patient’s life
• During the cancer continuum (patient-centered approach) 



MEASURABLE COMPONENTS: 

• Cardiorespiratory endurance 

• Muscle strength

• Muscle endurance 

• Body composition

• Flexibility (range of motion)

Ph.D. RŪDOLFS CEŠEIKOPHYSICAL CAPACITIES (FITNESS) 

CASPERSEN CJ, POWELL KE, CHRISTENSON GM. PHYSICAL ACTIVITY, EXERCISE, AND PHYSICAL FITNESS: DEFINITIONS AND DISTINCTIONS FOR HEALTH-RELATED 

RESEARCH. PUBLIC HEALTH REP. 1985 MAR-APR;100(2):126-31. PMID: 3920711; PMCID: PMC1424733.



THREE MAJOR FACTORS ACCOUNTING FOR INTERINDIVIDUAL VARIANCE

Ph.D. RŪDOLFS CEŠEIKOCARDIORESPIRATORY ENDURANCE 

• MAXIMAL OXYGEN UPTAKE (VO2MAX)

• LACTATE THRESHOLD, THE HIGHEST INTENSITY OF WORK AT WHICH THE BLOOD LACTATE CONCENTRATION 

GRADUALLY STARTS TO INCREASE DURING CONTINUED WORK

• WORK ECONOMY, THE RATIO BETWEEN WORK OUTPUT AND OXYGEN COST

HELGERUD, J., ET AL. (2007). "AEROBIC HIGH-INTENSITY INTERVALS IMPROVE VO2MAX MORE THAN MODERATE TRAINING." MED SCI SPORTS EXERC 39(4): 

665-671.
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4 X 4

MAXIMAL HEART RATE CALCULATION (HRMAX): 211 – (0.64* AGE) =



CONVENTIONAL STRENGTH TRAINING 

Ph.D. RŪDOLFS CEŠEIKO

NOVELTY-STRENGTH TRAINING 

• ONE REPETITION MAXIMUM (1RM) CALCULATED

• LOW OR MODERATE INTENSITY 25-75%

• 1-3 SETS, 8-12 REPETITIONS

• 4 WEEKS TO 12 MONTHS 

• THE SLOW MOVEMENT IN A CONCENTRIC 

ACTION 

• AFTER TREATMENT 

MAXIMAL STRENGTH TRAINING (NEURAL 

DRIVE) 

• 1RM TESTED IN STANDARDIZED MOVEMENT

• HIGHER INTENSITY 85-95% 

• 4 SETS, 4 REPETITIONS

• 12 WEEKS TO 6 YEARS (TWICE A WEEK)

• MAXIMAL MOBILIZATION OF THE FORCE IN 

CONCENTRIC ACTION

• DURING TREATMENT 

MINIMAL ADAPTIVE THRESHOLD 66 – 70% OF 1RM 

(MCDONAGH 1984; HOFF 2004; FIMLAND 2010).
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MAXIMAL MUSCLE STRENGTH 

CEŠEIKO R, ET AL. HEAVY RESISTANCE TRAINING IN BREAST CANCER PATIENTS UNDERGOING ADJUVANT THERAPY. MED SCI SPORTS EXERC. 2020 JUN;52(6):1239-1247. DOI: 10.1249/MSS.0000000000002260. 

PMID: 31876673.
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MUSCLE MASS

CEŠEIKO R, ET AL. HEAVY RESISTANCE TRAINING IN BREAST CANCER PATIENTS UNDERGOING ADJUVANT THERAPY. MED SCI SPORTS EXERC. 2020 JUN;52(6):1239-1247. DOI: 

10.1249/MSS.0000000000002260. PMID: 31876673.



Ph.D. RŪDOLFS CEŠEIKOFunctional performance 

(6 min walking test)

CEŠEIKO R, ET AL. HEAVY RESISTANCE TRAINING IN BREAST CANCER PATIENTS UNDERGOING ADJUVANT THERAPY. MED SCI SPORTS EXERC. 2020 JUN;52(6):1239-1247. DOI: 

10.1249/MSS.0000000000002260. PMID: 31876673.
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Functional performance 

(30s sit to stand test)

CEŠEIKO R, ET AL. HEAVY RESISTANCE TRAINING IN BREAST CANCER PATIENTS UNDERGOING ADJUVANT THERAPY. MED SCI SPORTS EXERC. 2020 JUN;52(6):1239-1247. 

DOI: 10.1249/MSS.0000000000002260. PMID: 31876673.
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Functional performance

(Stair Climb Test)

CEŠEIKO R, ET AL. HEAVY RESISTANCE TRAINING IN BREAST CANCER PATIENTS UNDERGOING ADJUVANT THERAPY. MED SCI SPORTS EXERC. 2020 JUN;52(6):1239-1247. 

DOI: 10.1249/MSS.0000000000002260. PMID: 31876673.
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Health-related quality of life (EORTC QLQ-

C30)

• THE GLOBAL HEALTH STATUS/QOL IMPROVED BY 13% (P=0.002, D=0.6).

• CANCER-RELATED FATIGUE DIMINISHED BY 24% (P=0.03, D=0.6)

• WORSENED BY 25% (P=0.02, D=0.4) IN THE CONTROL GROUP. 

• ROLE FUNCTIONING INCREASED BY 23% (P=0.001, D=0.7).

• SOCIAL FUNCTIONING BY 12% (P=0.01, D=0.5).

• EMOTIONAL FUNCTIONING IMPROVED BY 13% (P=0.001, D=0.5), DECREASED BY 11% (P=0.02, D=0.4) IN THE 

CONTROL GROUP.

CEŠEIKO R, ET AL. HEAVY RESISTANCE TRAINING IN BREAST CANCER PATIENTS UNDERGOING ADJUVANT THERAPY. MED SCI SPORTS EXERC. 2020
JUN;52(6):1239-1247. DOI: 10.1249/MSS.0000000000002260. PMID: 31876673.



Ph.D. RŪDOLFS CEŠEIKO

Clinical implications for cancer rehabilitation

• Adherence rate of 96% of all training sessions (23/24).

• Only one exercise, a dynamic leg press, was performed.

• Low costs.

• Time efficient, less than 1 hour of training per week.

• Patients can train in small groups of 3-5 people per exercise machine.



Exploring the molecular mechanisms behind the

effects of exercise

PERSPECTIVES

Ph.D. RŪDOLFS CEŠEIKO
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