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I. Research Question

Cancer-related fatigue (CRF) is considered as one of the most 
bothersome side effects in pediatric oncology. 

The aim of this study was to evaluate the impact of exercise therapy on 
CRF in children and adolescents undergoing Hematopoietic stem cell 
transplantation (HSCT). 

1. Does exercise therapy reduce CRF in pediatric patients after HSCT?

2. Does exercise therapy reduce CRF more than the control 

condition?

3. When does the intervention most effectively reduce CRF? 
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II. Method

Inclusion criteria Exclusion criteria

Indication for allogeneic or autologous stem 

cell transplantation

Severe orthopedic, 

neurological or 

cardiopulmonary 

comorbidities

Written informed consent by parents

Indication for specific 

physiotherapeutic treatment 

during transplantation

Children aged 5 years and older

Children aged younger than 5 

years and older than 18 years

Basic knowledge of German or English Language barriers

Contraindication for exercise

3

Assessed for
eligibility

n = 72

Excluded
n = 25

Randomized
n = 47



Phase II (stratification)Phase I (randomization)

Pre

n= 47

Post

n= 47

IGsport

(n= 21)

CGno sport

(n= 26)

IGsport

(n= 21)

CGno sport

(n= 26)

t100

n= 35

t200

n= 23

G1 (n= 4)
sport/no sport

G2 (n= 12)
sport/sport

G3 (n= 8)
no sport/no sport

G4 (n= 11)
no sport/sport

G1 (n= 2)
sport/no sport

G2 (n= 7)
sport/sport

G3 (n= 7) 
no sport/no sport

G4 (n= 7) 
no sport/sport

II. Method - Flow diagram order of study

This study have had so much dropouts because of the vulnerable clientel.



II. Method - Procedure
(content intervention and control group)

Intervention group Control group

Warm-up 
(5 min.)

Age-specific concentration training 

Endurance 
(15 min.)

Strength 
(15 min.)

Flexibility 
(15 min.)

Memorial / mental training, e.g. 
jigsaw, perceptual and relaxation 
exercises

Cool down 
(10 min.)
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During inpatient care, both groups received therapy 5 times per week between 45-60 minutes.



III. Results Phase I – plots by subscores and groups
(IG n = 21  CG n = 26, low values mean high fatigue)
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General Fatigue (GF) Cognitive Fatigue (CF)

Sleep/Rest Fatigue (SRF) Total Fatigue Score (TFS)

In the Total Fatigue Score (TSF) no significant differences were found in phase I (p=0.113)



III. Results Phase II - main effect over time 
(Low values mean high fatigue)
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(n=47) (n=35) (n=23)

The ANOVA revealed a significant main effect over time in TFS (p<0.001), GF (p=0.002), SRF (p<0.001), 
but not in CF (p=0.74). Differences between groups were shown to be not significant.



III. Results Phase II – plots by subscores and groups
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blue = inpatient sports & outpatient no sports (n = 2) red = inpatient sports & outpatient sports (n = 7) 
green = inpatient no sports & outpatient no sports (n = 7) purple = inpatient no sports & outpatient sports (n = 7)

• Group blue will experience little recovery from CRF at the end of the study
• Group red show the greatest reduction in CRF at t100 and t200

• Group green shows only a minimal recovery from CRF
• Group purple shows a marked reduction in CRF at t100 and t200



IV. Discussion - Limitations of the study

1. It must be said that this is a small study sample, but only few children with 
cancer who undergo HSCT can participate in a sports program. 

2. A fundamental problem is that the patient population included here is not 
homogeneous because different types of cancer receive different 
chemotherapy. 

3. The side effects of chemotherapy vary widely in both time and severity. The 
difference between allogeneic and autologous transplantation is one 
aspect that was ignored due to the small number of cases.

4. Varied disorders and problems (a high morbidity and mortality risk, no 
return of the questionnaires) may result in drop out and exclusion from the 
study.

5. Maybe the PedsQL3.0 Multidimensional Fatigue Scale is not adequately 
assessing the dimension Cognitive fatigue, or many adolescents are 
ashamed of showing weaknesses in this area.

6. Maybe we also have a spontaneous remission (group green) after HSCT 
without training. 9



V. Conclusions

Because of the low effect during phase I, other applications for 
reducing side effects can be given priority here.

The obvious reduction of Cancer related fatigue after clinical 
discharge (phase II) shows how important exercise therapy can 

be for children in pediatric oncology. 
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Thank you very much for your attention!

The study „Effects of exercise therapy on cancer-related fatigue during 
and after pediatric stem cell transplantation” is part of the BISON*

study.

*= Bewegungstherapie in der Pädiatrischen Stammzelltransplantation
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