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ABSTRACT 

Purpose: To explore the applicability of a psychosocial intervention in childhood 

cancer patients.  

Methods: This individualized structured psychosocial program to enhance 

social-emotional functioning and coping with disease-related effects, includes 

six sessions for children and two sessions for parents. This program was part of 

a combined intervention with physical exercise. Questionnaires are used to 

evaluate completion of the psychosocial intervention, coping and satisfaction 

with the psychosocial intervention by patients and psychologists, and ranking of 

the individual topics by patients, parents and psychologists. 

Results: Of the 30 patients (mean age 13.0 (SD 3.0); 53.3% male; 30% still on 

treatment) who participated in the psychosocial intervention, two dropped-out 

due to medical complications and one due to lack of time; 90% completed the 

psychosocial intervention. Overall, patients liked participation in the intervention 

(4.2 on 5-pointscale; SD: 0.8) and were positive about the psychologists (8.1 on 

10-pointscale; SD: 1.3). Psychologists rated the intervention on several points 

(e.g. clarity of the manual and content of the intervention) and mean scores 

ranged from 7.1 (SD: 1.1) to 8.6  (SD: 0.9) on 10-pointscales. Minor adaptations 

were suggested by patients and psychologists, including customizing according 

to age, and a more patient-tailored approach.

Conclusion: This psychosocial intervention for childhood cancer patients 

appears to be applicable. Future studies need to establish whether this 

intervention combined with a physical exercise intervention actually improves 

psychosocial functioning of childhood cancer patients. When proven effective, 

this combined intervention can be offered to childhood cancer patients and 

may enhance their physical health and quality of life.    
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INTRODUCTION

Since the diagnosis and treatment options for childhood cancer patients have 

considerably improved in the last decades, more information is available on 

possible late effects of the disease (and its treatment) which can impair long-term 

physical and mental health. About 75% of childhood cancer survivors has at least 

one late adverse health effect after a median follow-up of 17 years including 

psychosocial problems and a diminished health-related quality of life (HrQoL) [1]. 

Although the majority of the childhood cancer patients adapt well and seem 

resilient [2-4], there is a risk of developing anxiety problems, depression and/

or posttraumatic stress symptoms [2, 5-6]. In order to prevent psychosocial late 

effects or to improve decreased psychosocial functioning and health-related 

quality of life, more psychosocial interventions are necessary for childhood 

cancer patients and survivors.

Although psychosocial interventions are available in clinical practice, to our 

knowledge, little is known about the feasibility of psychosocial interventions for 

childhood cancer patients and their families, and their need for such interventions 

[7]. Only a few studies that evaluate the effects of psychosocial interventions on 

the psychosocial functioning of childhood cancer patients are available and 

only modest support for the effectiveness have been found [8]. Therefore we 

developed an  individualized structured program to reinforce social-emotional 

functioning and coping with disease-related effects. The program is based 

on clinical experience and composed of psycho-education and cognitive-

behavioral techniques. The primary goal of the psychosocial intervention is to 

improve psychosocial functioning. The secondary objective is to enhance  

participation in physical  activities. Improved physical fitness by participating 

more in physical activities, is hypothesized to enhance the patients’ wellbeing, 

psychosocial functioning and health-related quality of life. Vice versa, improved 

wellbeing by psychosocial training is hypothesized to increase the willingness and 

motivation to engage in sport activities.

In adult cancer patients, rehabilitation programs combining physical  

exercise ánd psychosocial support report positive effects on HrQoL and physical 

fitness [9-10]. In childhood cancer patients, however, only few studies have  

evaluated the effects of physical exercise programs, most were performed with  

small study groups and did not include psychosocial training/support [11-14].  
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Therefore the psychosocial intervention was applied to children participating 

in the QLIM (Quality of Life in Motion) study. This study is aimed to evaluate 

the applicability and effects of a 12-week intervention program, combining 

physical exercise (twice a week in a physical therapy center close to home) with 

psychosocial training (six sessions, once every two weeks in the treating hospital). 

In this multicenter randomized controlled trial (RCT) a (pediatric) physiotherapist-

led exercise therapy program and the psychologist-led psychosocial intervention 

were offered simultaneously. The design of this RCT has been described in detail 

elsewhere  [15]. 

Since the psychosocial intervention was not previously evaluated in a pilot study, 

the primary aims of the present study are to explore the applicability of and 

satisfaction with this psychosocial intervention program for children with cancer. 

More specifically, the research questions are: 1) What is the adherence rate to this 

psychosocial intervention in childhood cancer patients during or within the first 

year after cancer treatment; 2) To what extent did the children participate in the 

intervention according to the psychologists during the psychosocial intervention; 

3) What is the level of satisfaction of both the participants and psychologists 

related to this psychosocial program; 4) Do the participants and psychologists 

have suggestions for improvement of the psychosocial intervention; and finally, 

5) What are the most valuable topics of the psychosocial intervention according 

to patients, parents and psychologists.

MATERIALS AND METHODS 

Intervention

The psychosocial intervention has a duration of 12 weeks and includes six child 

sessions of 60 min each, scheduled once every two weeks. At the start and the 

end of the program, a parent session is included; children are not present during 

these two parent sessions. The content of the program covers psycho-education 

(Table 1) and cognitive-behavioral techniques. 

Cognitive-behavioral techniques are applied to enhance awareness of feelings, 

thoughts and behavior, as well as their consequences, and to reinforce coping 

strategies. The intervention program is carried out by a trained psychologist of 
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the treating pediatric oncology center. The content of the program, the psycho-

educational information and the exercises are described in an instruction manual 

for the psychologists. Although all topics of the psychosocial intervention program 

are addressed in each individual participant, implementation is customized by 

adapting the number of exercises within the topics according to the needs of 

the individual patient. Children and parents were asked in the first session to rank 

the topics of the program from top priority to lowest priority, independently from 

each other. Top priority items were to receive the most attention, low priority 

the least. Judgments of both patient and parent were weighted and resulted 

in a psychosocial intervention program tailored to the individual needs. During 

the intervention, the psychologist could further adapt the program within the 

topics for the individual patients according to his/her clinical evaluation. The 

patients receive their own manual with background information about the topics 

discussed, exercises for the training sessions and for home exercises (which could 

be given by the psychologist if considered necessary). 

Table 1 Content of the QLIM psychosocial intervention modules

Module 1
 

Increasing self-awareness and self-belief
Expressing positive characteristics about oneself

Module 2
 

Basic feelings: fear, anger, happiness and sadness
Feelings, thoughts and behavior

Module 3
 

Coping with (non) disease-related difficult situations
Relaxation exercises

Module 4
 

Possible changes in social contacts with peers
Adolescents: sexuality and relationships

Module 5 Possible changes in relations with parent and siblings

Module 6
 

Plans to continue physical exercises in daily life
The future

Parent session 1
 

Background of the combined intervention
Increasing parental support

Parent session 2 Evaluation of the program

Because of the assumed strong impact of parental support on the physical 

activity of the children [16], two parent sessions are added to increase parental 

knowledge of the child’s abilities during and after childhood cancer, and to 

increase in general parental support to improve endurance and compliance 

with the whole program. In the first session, the parents are informed about the 
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principles of the program so they can encourage and support their child with both 

the physical and psychosocial training. The last session includes an evaluation by 

both the parents and the pediatric psychologist of their impression of the child’s 

functioning, and possible changes observed during the program. 

Procedure

Data for the present study were obtained as part of the QLIM-RCT [15]. Study 

inclusion for the QLIM-RCT took place between March 2009 and July 2013. Eligible 

participants for the QLIM study were aged 8-18 years, diagnosed with any type 

of childhood malignancy, treated with chemotherapy and/or radiotherapy, 

and were no longer than 12 months off treatment. Patients requiring stem cell 

transplantation and/or growth hormone therapy were excluded. Other exclusion 

criteria were: dependency on a wheelchair, inability to ‘ride a bike’ and inability 

to read, write, self-reflect and/or follow instructions. The treating pediatric 

oncologist provided this information and therefore selected eligible patients.  

Patients were recruited from four pediatric oncology centers: VU University 

Medical Center (VUmc) in Amsterdam, Wilhelmina Children’s Hospital UMC in 

Utrecht (WKZ/UMCU), Emma Children’s Hospital/Academic Medical Center (EKZ/

AMC) in Amsterdam, and Erasmus Medical Center (Sophia Children’s Hospital) 

in Rotterdam. The patients and their parents individually received written and 

verbal information about the study, an informed consent form, and an addressed 

return envelope. Written informed consent was obtained from the parents or 

legal guardian of each patient, and also separately from each patient aged 12 

years and older. Patient inclusion started after approval was received from the 

VUmc Medical Ethics Committee (No. 2008/208). For the present study we focus 

solely on the participants who were randomised (after baseline testing) to the 

intervention group.

Psychologists had to be experienced in applying cognitive-behavorial techniques 

and were trained by the first author to carry out the QLIM psychosocial training. 

During the course of the intervention, the first author was available for any specific 

questions about the intervention (manual) and for supervision if necessary.
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Data collection and instruments

Evaluation per session by the psychologists
After each intervention session the psychologists filled in an evaluation form 

summarizing the topics discussed and exercises performed. Evaluation of 

homework performances as well as motivation and concentration of patients 

during the session were each scored on a 4-point scale (1=poor, 2=moderate, 

3=reasonable, 4=good) and an open question was added for general impressions 

of the child. 

Ranking importance of topics by parents and patients
In the first child and parent session, all patients and parents were asked separately 

to rank the importance of the topics for themselves (patients) or for their child 

(parents). The most important topic was rated with an 8, the least important with 

a 1.  

Evaluation after the intervention by the patients
After finishing the intervention the patients rated the usefulness, strain and burden 

of the intervention on a 5-point scale (1=no not at all, to 5=yes, very much; or 

1=very heavy, to 5=very easy), as well as satisfaction with the therapist on a scale 

from 1-10. 

Evaluation of all interventions by the psychologists
After the study period, all psychologists completed a questionnaire about their 

professional experience (in childhood psycho-oncology) and the number of QLIM 

interventions performed. Further, on a 10-point scale they rated the purpose, 

theoretical background and content of the intervention, the clarity and usability 

of the therapist’s instruction manual, the clarity and usability of the manual for 

the patients, their own enthusiasm about performing the intervention, and their 

impressions regarding the effects of the intervention on the patients. They were 

also asked for suggestions for possible improvements. Finally, they were asked to 

rank the importance of each of the topics covered by the intervention (1=least 

important, 8=most important).
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Statistical analysis

The IBM-SPSS for Windows version 20 was used for all quantitative analyses. Des-

criptive statistics were used to assess ratings for the intervention, information about 

the psychologists, and the ranking of the topics. Per participant the number of 

exercises (in % of total) performed during the training sessions in the hospital or at 

home were  calculated. Group averages were calculated  as well.

RESULTS

Of the 174 patients eligible for the QLIM study, 68 participated (39.1%). No 

differences were found on general and medical characteristics between the 

participants and the non-participants [17]. Of the participants 30 patients were 

randomized to the intervention group and were, therefore, included in the present 

study. Mean age of the intervention group in the present study was 13.0 (SD: 3.0) 

years, 61.5% were adolescents (aged 12-18 years), 53.3% were boys, and 30% 

were still undergoing treatment. Of children in the intervention group, 40% were 

treated for ALL, chronic myeloid leukemia (CML) or Hodgkin lymphoma (HL). 

Approximately 27% of participants were diagnosed with acute myeloid leukemia 

or non-Hodgkin lymphoma, 30% with a solid tumor and 3.3% were diagnosed with 

a brain tumor (Table 2). 

Of the 30 patients in the intervention group, one dropped out before start of the 

intervention due to lack of time. Of the remaining 29 patients, 27 completed the 

intervention (90.0%). Two patients dropped out due to a medical complication 

and recurrence of the disease. In the four participating centers, 7 psychologists 

performed the interventions; on average they had 4.8 years of experience in 

childhood psycho-oncology (Table 3). 

All remaining 27 patients completed all sessions. For 8 patients two sessions were 

offered on the same day due to logistical reasons. All six topics were discussed 

with all patients, almost all exercises (92.9%; SD: 9.1) were carried out in the 

sessions, and after 76.4% (SD: 27.2) of the sessions, home exercises were given. 

Psychologists rated the contact with the patients, their concentration, motivation 

and performance of the home exercises as good (Table 3).
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Patients, parents and psychologist ranked the importance of each of the topics 

of the psychosocial intervention on a scale of 1-8  (Figure 1). Patients rated 

‘enhancing self-perception’ as the most important topic (mean=5.4; SD 2.0)) 

and ’relationships and sexuality’ as least important (mean=2.8; SD 2.4). Their 

parents rated ‘expression of feelings’ as the most important topic (mean=6.2; SD 

1.9) and also ‘relationships and sexuality’ as least important (mean=2.9; SD 2.3). 

Psychologists rated ‘expression of feelings’ as the most important (mean=7.7; SD 

0.8) and ‘relationships and sexuality’ as least important topic (mean=2.4; SD 2.3).  

Table 2 Demographic and medical characteristics

 Total group (N=30) (%)

Males 53.3

Center
• VU University Medical Center, Amsterdam
• Wilhelmina’s Childrens Hospital/UMC Utrecht
• Emma’s Childrens Hospital/AMC, Amsterdam
• Erasmus Medical Center, Rotterdam

 
50.0
13.3
23.3
13.3

Diagnosis
• ALL, CML, HL
• AML, NHL
• Solid tumors
• Brain tumors

 
40.0
26.7
30.0
3.3

When eligible for study
• During treatment
• Within the first year after treatment

 
30.0
70.0

Parents present during intervention
• Mothers only
• Fathers only
• Both parents 

 
35.7

0
64.3

Mean years since diagnosis (SD) 1.07 (0.11)
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Table 3: Information  received from the psychologists (n=7)

Background  

Level of expertise
junior pediatric psychologist
pediatric psychologist with general post-graduate education
clinical psychologist/psychotherapist with specialist post-graduate 
education

N
3
2
3

 Mean SD

Experience in childhood psycho-oncology (years) 
Number of interventions performed for this study 

4.8
4.1

5.0
5.0

Evaluation of the  patient in the sessions (score 1-4) Mean SD

Contact 
Concentration
Motivation
Performance of the home-exercises

3.8
3.7
3.7
3.3

0.4
0.5
0.5
0.6

Evaluation of the intervention (score 1-10)* Mean SD

Purpose of the intervention
Theoretical background
Content of the intervention
Clarity and usability of the manual for the psychologists
Clarity and usability of the manual for the patients
Own enthusiasm about performing the intervention
Feeling that patients have benefited from the intervention

8.6
8.0
7.3
8.2
8.3
8.6
7.1

0.9
1.1
0.8
0.4
0.5
0.9
1.1

*one psychologist (first author) was involved in the development of the intervention and 
was therefore excluded from this evaluation

Table 4: Evaluation of the psychosocial intervention by the patients (n=22)

 Mean SD

Did you like participating in the QLIM program? (score 1-5) 4.2 0.8

Do you feel  the psychosocial intervention was useful to you? 
(score 1-5)

3.3 1.0

How would you rank the 'heaviness' of the psychosocial  
intervention? (score 1-5)

4.2 0.8

How would you rank the frequency of the psychosocial  
sessions (score 1-5)

2.8 0.9

What rating would you give to your psychologist? (score 1-10) 8.1 1.3
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Of the 30 patients, 22 (73.3%) filled out an evaluation questionnaire after finishing 

the intervention. On average the patients rated the psychosocial intervention 

as useful (mean score=3.3 on a scale of 1-5; SD: 1.0) and did not experience the 

intervention as a burden. The patients rated the psychologist with an 8.1 (on a 

scale of 1-10; SD: 1.3) (Table 4). 

Overall, the psychologists seemed satisfied with the intervention and considered it 

to be a feasible program (Table 3). They were also enthusiastic about performing 

the intervention (mean 8.6; SD 0.9). Psychologists considered the program to 

be beneficial for the participants (mean 7.1; SD 1.1). Of all psychologists, 71.4% 

would recommend this intervention to future patients; the remaining 28.6% would 

consider recommending this intervention. None would not want to recommend 

this intervention. 

Figure 1: Ranking of topics
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Of all patients, 60% gave suggestions for improvements in the total QLIM 

program, whereas 27% gave comments and/or suggestions specifically for the 

psychosocial intervention. For example, two girls (aged 12.4 and 14.0 years) 

found the relaxation exercises too childish; one girl (aged 17.3 years) suggested 

that the psychosocial intervention was more suitable for older children; one boy 

(aged 16.2 years) requested additional personal sessions with the psychologist, 

and another boy (aged 12.6 years) asked for consultation with the psychologist 

every week instead of every other week. In contrast, another boy (aged 11.7 

years) suggested there should be fewer sessions with the psychologist.

Of the psychologists, 83% gave suggestions for improvements of the program: 

i.e. more practical exercises, shorter amount of psycho-education, fewer topics, 

more freedom in choice of topics, more focus on feelings-thoughts-behavior, 

adding an extra parental session halfway through the program, and paying 

more attention to the fear of recurrence and loss of function. 

In four patients, advice for additional psychological care was given at the end of 

the intervention period: continuation of individual treatment (3), family therapy 

(1), and diagnostic assessment for possible autism spectrum disorder (1). 

DISCUSSION 

The results of the present study indicate that the psychosocial intervention 

is applicable for childhood cancer patients during or within the first year after 

treatment. During the intervention only two patients dropped out (shortly after the 

start) due to medical complications and the recurrence of cancer. All remaining 

patients completed all sessions, were well concentrated and motivated during the 

sessions, and completed the home exercises to the satisfaction of the psychologists. 

The patients were positive about their psychologists and were satisfied with the 

usefulness, burden and frequency of the psychosocial intervention.

In addition to the patients, the psychologists were also satisfied with the intervention 

and found it feasible. About 71% of the psychologists would recommend this 

intervention to future patients and about 29% would consider recommending 

the intervention. Further, the psychologists themselves were enthusiastic about 

applying the intervention. Although the performance of the psychologists was 
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not assessed ‘live’, the evaluation forms of the intervention sessions showed that, 

based on self-report, the patients completed all the topics and did most of the 

exercises. 

Patients, parents and  psychologists all indicated that ‘expression of feelings’ 

was a highly important topic for the intervention. Another important topic 

was ‘enhancing self-perception’. Parents attach more value to ‘coping 

with (non) disease-related difficult situations’ than the patients themselves 

and the psychologists. On the other hand, patients attach more value to 

‘changes in the family’ than parents and the psychologists. Although in 

recent decades considerable attention in childhood oncology has focused 

on problems with relationships and sexuality [18-24], this was found to be the 

least important topic by patients, parents and psychologists. Unfortunately, 

the ranking scores of the topics after the intervention are not available; these 

scores might have been different from those given at the start of the program 

due to better understanding of the content of the topics and/or due to 

changed beliefs about the topic most in need for. Also, information about 

this difference might have provided more insight into the specific topics of 

the intervention, as evaluated by the patients and their parents.

About 25% of the children made suggestions for improvements to the 

psychosocial intervention, including intensifying the contact with the psychologist 

(more personal and more frequent), as well as reducing the sessions with the 

psychologist. As this appears to be a personal preference, in the future this topic 

might be better addressed by means of a patient-tailored approach. Also, since 

the relaxation exercises were found to be ‘childish’ by several patients, they need 

to be customized to be appropriate for each age group. Most psychologists gave 

suggestions for improvements, including more practical exercises (especially with 

feeling, thoughts and behavior) and less psycho-education, as well as less or 

different subjects (e.g. adding ‘loss of function’ as a topic). One psychologist 

suggested an extra parental session halfway through the intervention. However, 

due to methodological restrictions, there was limited possibility to adapt the 

program to the specific needs of the individual patient. In the future, therapists 

might have more freedom in adapting the program to suit these individual needs.

To our knowledge the present study is the first to explore the applicability of a 

psychosocial intervention as part of a combined physical and psychosocial 
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intervention. However, some limitations need to be addressed. First, the study 

group is relatively small and might be biased toward more positive evaluation 

of the intervention for several reasons. First, only about 40% of the total number 

of eligible patients were motivated to participate in this RCT and, therefore, 

already had a positive attitude towards psychosocial and physical training as 

an important element of rehabilitation. Secondly, the combined intervention 

places high demands on patients, parents and healthcare workers; therefore, 

because patients invested much time and effort in the program, this might have 

encouraged them to emphasize the importance of the intervention in order 

to justify (or at least not to contradict) their ‘personal investment’. Thirdly, the 

psychosocial intervention was implemented in combination with the physical 

intervention and was not pilot-tested. The content of the program was based 

on clinical practice and well-established cognitive-behavioral techniques in 

other/general populations. Due to time limitations and low numbers of eligible 

patients in the Netherlands within the time span of the study, it was not possible 

to implement a 4-arm RCT (care as usual, psychosocial intervention, physical 

intervention, combined intervention) which would have been more informative 

in assessing the impact of each individual component of the intervention. 

This study indicates that this psychosocial intervention for childhood cancer 

patients, is applicable and was positively evaluated by patients and psychologists. 

Some minor adaptations were suggested by the patients and psychologists, 

including age-adjusted modifications, as well as a more patient-tailored 

approach. Since we used this psychosocial intervention in combination with a 

physical intervention in the QLIM-RCT, it is interesting to look into adherence rates 

and satisfaction with the combined physical and psychosocial intervention in 

future analyses. 

Further research should demonstrate whether a combined physical and 

psychological intervention can improve physical fitness and psychosocial 

functioning of childhood cancer patients during (or shortly after) their treatment, 

when compared with a control group receiving care-as-usual. Results of these 

analyses  will enable us to provide clinical recommendations for physical and 

psychosocial care. When proven effective, this combined intervention (with 

some minor adaptations) can be offered to childhood cancer patients and may 

serve to enhance their physical health and quality of life.



Applicability of psychosocial intervention

67

4

REFERENCES
1.  Geenen MM, Cardous-Ubbink MC, Kremer LC, van den Bos C, van der Pal HJ, Heinen RC, 

Jaspers MW, Koning CC, Oldenburger F, Langeveld NE, Hart AA, Bakker PJ, Caron HN, 
van Leeuwen FE. Medical assessment of adverse health outcomes in long-term survivors 
of childhood cancer. J Amer Med Assoc 2007, 297: 2705-2715.

2.  Rourke MT, Hobbie WL, Schwartz L, Kazak AE. Posttraumatic stress disorder (PTSD) in young 
adult survivors of childhood cancer. Pediatr Blood Cancer 2007, 49: 177-182.

3.  Oeffinger KC, Mertens AC, Hudson MM, Gurney JG, Casillas J, Chen H, Whittton J, Yeazal 
M, Yasui Y, Robison LL. Health care of young audlt survivors of childhood cancer: A report 
from the childhood cancer survivor study. Ann Fam Med 2004, 2: 61-70.

4.  Wenninger K, Hlemes A, Bengel J, Lauten M, Völkel S, Niemeyer CM. Coping in long-term 
survivors of childhood cancer: relations to psychological distress. Psycho-oncology 2013, 
22: 854-861. 

5.  Kazak AE, Derosa BW, Schwartz LA, Hobbie W, Carlson C, Ittenbach RF, Mao JJ, Ginsberg 
JP. Psychological outcomes and health beliefs in adolescent and young adult survivors 
of childhood cancer and controls. J Clin Oncology 2010, 28: 2002-2007.

6.  Jacobs LA, Pucci DA. Adult survivors of childhood cancer: the medical and psychosocial 
late effects of cancer treatment and the impact on sexual and reproductive health.  
J Sex Med 2010, 10: 120-126.

7.  Hocking MC, Kazak AE, Schneider S, Barkman D, Barakat LP, Deatrick JA. Parent 
perspectives on family-based psychosocial interventions in pediatric cancer: a mixed-
methods approach. Support Care Cancer 2014, 22: 1287-1294.

8.  Pai ALH, Drotar D, Zebracki K, Moore M, Youngstrom E. A meta-analysis of the effects of 
psychological interventions in pediatric oncology on outcomes of psychological distress 
and adjustment. Journal of Pediatric Psychology 2006, 31: 978-988.

9.  May AM, Van Weert E, Korstjens I, Hoekstra-Weebers JE, Van Der Schans CP, Zonderland 
ML, Mesters I, Van Den Borne B, Ros WD. Improved physical fitness of cancer survivors: 
a randomised controlled trial comparing physical training with physical and cognitive-
behavioral training. Acta Oncol. 2008, 47: 825-834.

10.  Courneya KS, Sellar CM, Stevinson C, McNeely ML, Peddle CJ, Friedenreich CM, Tankel 
K, Basi S, Chua N, Mazurek A, Reiman T. Randomized controlled trial of the effects of 
aerobic exercise on physical functioning and quality of life in lymphoma patients. J Clin 
Oncol. 2009, 27: 4605-4612.

11.  San Juan AF, Fleck SJ, Chamorro-Viña C, Maté-Muñoz JL, Moral S, Pérez M, Cardona 
C, Del Valle MF, Hernández M, Ramírez M, Madero L, Lucia A. Effects of an intrahospital 
exercise program intervention for children with leukemia. Med Sci Sports Exerc 2007, 39: 
13-21.

12.  Hartman A, te Winkel ML, van Beek RD, de Muinck Keizer-Schrama SM, Kemper HC, 
Hop WC, van den Heuvel-Eibrink MM, Pieters R. A randomized trial investigating an 
exercise program to prevent reduction of bone mineral density and impairment of motor 
performance during treatment for childhood acute lymphoblastic leukemia. Pediatr 
Blood Cancer 2009, 53: 64-71.

13.  Marchese VG, Chiarello LA, Lange BJ. Effects of physical therapy intervention for children 
with acute lymphoblastic leukemia. Pediatr Blood Cancer 2004, 42: 127-133.

14.  Takken T, van der Torre P, Zwerink M, Hulzebos EH, Bierings M, Helders PJM, van der Net JJ. 
Development, feasibility and efficacy of a community-based exercise training program 
in pediatric cancer survivors. Psycho-oncology 2009, 18: 440-448.

15.  Braam KI, van Dijk EM, Veening MA, Bierings MB, Merks JHM, Grootenhuis MA, Chinapaw 
MJM, Sinnema G, Takken T, Huisman J, Kaspers GJL, van Dulmen-den Broeder E. Design 



Chapter 4

68

of the Quality of Life in Motion (QLIM) study: a randomized controlled trial to evaluate the 
effectiveness and cost-effectiveness of a combined physical exercise and psychosocial 
training program to improve physical fitness in children with cancer. BMC Cancer 2010, 
10: 624.

16.  Hohepa M, Scragg R, Schofield G, Kolt GS, Schaaf D. Social support for youth physical 
activity: Importance of siblings, parents, friends and school support across a segmented 
school day. Int J Behav Nutr Phys Act 2007, 4: 54.  

17.  Van Dijk-Lokkart EM, Braam KI, Huisman J, Kasper GJ, Takken T, Veening MA, Bierings 
M, Merks JH, Grootenhuis MA, van den-Heuvel-Eibrink M, Streng IC, van Dulmen-den  
Broeder E.  Factors influencing childhood cancer patients to participate in a combined 
physical and psychosocial intervention program: Quality of Life in Motion. Psycho-
oncology, 2014,  24: 465-471.

18.  Zebrack BJ, Foley S, Wittmann MSW, Leonard M. Sexual functioning in young adult 
survivors of childhood cancer. Psycho-oncology 2010, 19: 814-822.

19.  Van Dijk EM, Van Dulmen-Den Broeder E, Kaspers GJL, Van Dam EWCM, Braam KI,  
Huisman J. Psychosexual functioning of childhood cancer survivors. Psycho-oncology 
2008, 17: 506-511. 

20.  Stam H, Grootenhuis MA, Last BF. The course of life of survivors of childhood cancer.  
Psycho-oncology 2005, 14: 227-38.

21.  Veenstra KM, Sprangers MAG, Van der Eyken JW, Taminiau AH. Quality of life in survivors 
with a Van Ness-Borggreve rotationplasty after bone tumour resection. J Surg Oncol 2000, 
73: 192-197.

22.  Puukko LRM, Hirvonen E, Aalberg V, Hovi L, Rautonen J, Siimes MA. Sexuality of young 
women surviving leukaemia. Arch Dis Child, 1997, 76: 197-202.

23.  Kokkonen J, Vainionpää L, Winqvist S, Lanning M. Physical and psychosocial outcome for 
young adults with treated malignancy. Pediatr Hematol Oncol 1997, 14:  223-232.

24.  Ropponen P, Aalberg V, Rautonen J, Kalmari H, Siimes MA. Psychosexual development  
of adolescent males after malignancies in childhood. Acta Psychiatr Scand 1990, 82: 
213-218.


