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Forget your perfect offering 

There is a crack in everything 

That’s how the light gets in. 

 

Leonard Cohen Anthem: Ring the bells that still can ring 
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Abstract 
 

 

Purpose 

The purpose of this enquiry is to explore the complexity of the symptom experience and the 

health-related quality of life (HRQL) of children who have survived a brain tumour.  

 

Design 

An emergent, mixed-method study design was used with three phases of inquiry. 

1) An integrative study (systematic review) was undertaken of previous research on the HRQL 

outcomes and symptom experience of children who have survived a brain tumour.  

2) A quantitative study of the relationship between symptom experience and HRQL in 50 

children who have survived a pediatric brain tumour was completed. This study was followed 

by a qualitative study of 12 children that used an interpretive descriptive methodology to 

understand the perceived relationship between symptom experience, coping and quality of 

life. 

3) The results of phases 1 and 2 were translated into an evidence-informed clinical practice 

framework. 

 

Results  

1) Pediatric brain tumour survivors had poorer HRQL outcomes than other cancer survivors or 

healthy peers. Only two previous studies had explored the relationship between symptoms 

and HRQL.  
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2) The quantitative study found that pediatric brain tumour survivors experience many 

symptoms following the completion of treatment. The most distressing symptoms were pain, 

headaches, fatigue and sleep problems. Survivors of pediatric brain tumours described 

multiple symptoms that affect their life; yet overall they described their quality of life as 

good. Survivors used a variety of coping strategies to help mitigate the negative effects of 

these symptoms.  

3) The results of the above studies informed the development of a clinical practice framework 

(the Queen’s-Macartney Multidisciplinary Action Plan for Oncology Survivors - Q-MapS), 

that requires further testing. It is intended to optimize clinical practice, to encourage 

education and to stimulate further research.  

 

Conclusions 

Child survivors of brain tumours experience various symptoms that can affect their HRQL. 

Nurses play a pivotal role in the systematic assessment and management of the multidimensional 

symptom experience of children following treatment for a brain tumour. Q-MapS can empower 

patients and their families by increasing their awareness of potential or actual problems related to 

their symptom experience and HRQL. More research is needed to better understand the 

relationship between symptoms and HRQL in children surviving brain tumours. 

 

 



 v 

Co-Authorship 

1. Margaret B. Harrison, RN, PhD 
Professor, School of Nursing 
Community Health and Epidemiology 
Director Queen's Joanna Briggs Collaboration 
Senior Scientist Practice and Research in Nursing  (PRN) Group  
Queen's University, 78 Barrie Street, Kingston, Ontario K7L 3N6 

Dr. Margaret Harrison, thesis supervisor, provided guidance on the overall design of the 

thesis research proposal, co-authored each manuscript and provided significant feedback on 

the systematic review (Chapter 3). 

 

2. Elizabeth VanDenKerkhof, RN, DrPH 
Professor, School of Nursing and Dept of Anesthesiology & Perioperative Medicine 
Career Investigator, OWHC/CIHR 
Community Health and Epidemiology 
Senior Scientist Practice and Research in Nursing  (PRN) Group  
Queen's University, 78 Barrie Street, Kingston, Ontario K7L 3N6 

Dr. Elizabeth VanDenKerkhof, doctoral committee member, provided guidance on the 

overall design of the thesis research proposal, co-authored each manuscript and provided 

significant feedback on the quantitative study (Chapter 4). 

 

3. Dawn Stacey, RN, PhD, CON(C) 
Associate Professor, School of Nursing 
Director, Patient Decision Aids Research Group 
Ottawa Hospital Research Institute  
University of Ottawa, 451 Smyth Road, Ottawa, Ontario Canada, K1H 8M5 

Dr. Dawn Stacey, doctoral committee member, provided guidance on the overall design of 

the thesis research proposal, co-authored each manuscript and provided significant feedback 

on the qualitative study (Chapter 5). 

 

4. Patricia McCarthy, RN(EC), MSc(A), CPHON 
Nurse Practitioner, Oncology 
Children’s Hospital of Eastern Ontario, 401 Smyth Road, Ottawa, Ontario K1H 8L1 

 
Patricia McCarthy assisted with abstract screening for the systematic review (Chapter 3). 



 vi 

Acknowledgements 

  

 I feel very fortunate to have worked under the guidance of an outstanding thesis 

committee including Dr. Margaret Harrison, Dr. Elizabeth VanDenKerkhof and Dr. Dawn 

Stacey (University of Ottawa). This formidable group has had incredible synergy and knew just 

how to nudge me forward. They kept me on track, providing me with insightful feedback and 

timely reviews. 

 My wonderful husband Tom and my children, Anne and John, have been my inspiration 

and motivation to complete this task. Along the way, they tolerated my physical and emotional 

absences and supported my work, not really knowing what it was all about. My stress was 

always buffered by a Sunday night supper with my parents Mildred and Rene, my sisters Paula, 

Carol, Anne, brother Randy and countless in-laws, nieces, nephews and extended family 

members. To Dorothy, Al and in loving memory of John, I thank you all for your unconditional 

love and support.  

 I am very appreciative of the financial support that I received including the DeSouza 

Doctoral Fellowship Award, the Pediatric Group in Oncology Student Bursary, Queen’s 

Graduate Awards, the R. Samuel McLaughlin Fellowship Award, the Queen’s Nursing 55th 

Anniversary Award and the Children’s Hospital of Eastern Ontario Education Scholarship. 

Finally, my heartfelt appreciation to my friends, colleagues, patients and families at the 

Children’s Hospital of Eastern Ontario for your enthusiastic involvement, encouragement and 

support of this work.  

 One door closes, another opens. 

 



 vii 

Table of Contents 
 

Abstract……………………………………………………………………………………... 

Co-Authorship……………………………………………………………….……..……….. 

Acknowledgements…………………………………………………………….…………… 

Chapter 1 Introduction……………………………………………………………………… 

 Background…………………………………………………………………………. 

 Thesis Format……………………………………………………………………….. 

  Thesis Design and Objectives………………………………………………. 

 Chapter Outlines……………………………………………………………………. 

  Chapter 2 Introduction to Childhood Cancer……………………………….. 

 Chapter 3 Quality of Life and Symptoms in Pediatric Brain Tumour  

Survivors: A Systematic Review…………………………………………… 

Chapter 4 Symptom Experience and Quality of Life in Pediatric Brain 

Tumour Survivors: A Cohort Study………………………………………… 

Chapter 5 Symptoms, Coping and Quality of Life in Pediatric Brain 

Tumour Survivors: A Qualitative Study……………………………………. 

Chapter 6 Q-MapS: An Action Plan for Oncology Survivors……………… 

Contributions to Knowledge………………………………………………………... 

References…………………………………………………………………………... 

 

Chapter 2 Introduction to Childhood Cancer…………………..…………………………… 

 Background…………………………………………………………………………. 

 Brain Tumours During Childhood………………………………………………….. 

  Treatment………………………………………………………………….... 

 Child Development and Cancer Treatments………………………………............... 

  Neurodevelopmental Challenges…………………………………………… 

  Synactive Theory…………………………………………………………… 

 Surviving Childhood Brain Tumours………………………………………………. 

  Developmental Outcomes…………………………………………………... 

  Chronic Diseases and Physical Activity……………………………………. 

iii 

v 

vi 

1 

1 

4 

4 

5 

5 

 

5 

 

6 

 

8 

9 

9 

12 

 

13 

13 

13 

14 

14 

15 

16 

17 

17 

19 



 viii 

  Social Outcomes……………………………………………………………. 

 Symptoms in Children with Cancer……………………………………………........ 

  Symptom and HRQL……………………………………………………….. 

  Summary of Literature Review……………………………………............... 

References…………………………………………………………………………... 

 

Chapter 3 Quality of Life and Symptoms of Pediatric Brain Tumour Survivors: A 

Systematic Review……………………………………………………………………….…. 

 Abstract………………………………………………………………….………….. 

 Background…………………………………………………….…………………… 

 Methods………………………………………………………….………………….. 

  Eligibility...…………………………………………………………………. 

  Search………………………………………………………………………..

  Study Selection………………………………………………….………….. 

  Synthesis of Results………………………………………..……………….. 

 Results ………………………………………………………………………………. 

  Search Results and Study Characteristics…………………….…………….. 

  HRQL Measures………………………….………………………………… 

  HRQL Outcomes……………………………………………………………. 

   Risk factors for poor HRQL……………………………..………….. 

   Fatigue and HRQL……………………………….…………………. 

   Pain prevalence and HRQL…………………………….…………… 

 Discussion…………………………………..………………………………………. 

  Radiation Treatment and HRQL……………………………………………. 

  Limitations…………………………………………………………………..

 Conclusion……………………………….…………………………………………. 

 References…………………………………………………….…………………….. 

 

 

 

20 

21 

22 

22 

24 

 

 

28 

29 

31 

32 

33 

33 

33 

34 

34 

34 

35 

36 

37 

37 

38 

38 

39 

40 

41 

42 

 

 

 



 ix 

Chapter 4 Symptom Experience and Quality of Life in Pediatric Brain Tumour Survivors: 

A Cohort Study……………………………………..………………………………………. 

 Abstract……………………………………….…………………………………….. 

 Background………………………………………….……………………………… 

  Purpose……………………………………………………………………… 

 Methods……………………………………………………………………………... 

  Setting ………………………………………………………………………. 

  Participants………………………………………………………………….. 

  Data Collection……………………………………………………………... 

   Symptoms…………………………………………………………… 

  HRQL……………………………………………………………….. 

 Analysis……………………………………………………………………... 

 Results………………………………………………………………………………. 

  Participant and Treatment Characteristics………………………………..… 

  Symptoms Prevalence and Patient Characteristics……………….………… 

  HRQL and Symptom Scores…………………….………………………….. 

  Patient Characteristics and HRQL…………………….……………………. 

  Symptoms and HRQL…………………….………………………………… 

  Symptoms Associated with HRQL……………………………….………… 

 Discussion……………………………………….………………………………….. 

  Sleep…………………………………………………………………………

  Fatigue………………………………………………………………………  

  Other Symptoms………………………………….………………………… 

  Strength and Limitations……………………………….…………………… 

  Implications for Practice……………………………….…………………… 

 Conclusion………………….……………………………………………………….

 References…………………….…………………………………………………….. 

 

 

 

 

61 

62 

64 

65 

66 

66 

66 

67 

67 

68 

69 

71 

71 

72 

72 

72 

73 

74 

74 

75 

76 

77 

77 

78 

79 

80 

 

 

 



 x 

Chapter 5 Symptoms, Coping and Quality of Life in Pediatric Brain Tumour Survivors: A 

Qualitative Study……………………………………………………………………………. 

 Abstract……………………………………………………………………………... 

 Background…………………………………………………………………………. 

  Purpose……………………………………………………………………… 

 Methods…………………………………………………………………………….. 

  Design………………………………………………………………………. 

  Setting and Participants…………………………………………………….. 

  Eligibility Criteria………………………………………………………….. 

  Data Collection……………………………………………………………... 

  Analysis……………………………………………………………………... 

  Credibility/Rigor……………………………………………………………. 

 Results………………………………………………………………………………. 

  Symptoms…………………………………………………………………… 

   Feeling tired………………………………………….……………... 

   Pain and headaches…………………………………………………. 

   Emotional problems………………………………………………… 

   Hard to think or remember………………………………………….. 

   Sleep problems……………………………………………………… 

   Physical problems…………………………………………………... 

   Weight changes……………………………………………………... 

  Symptom Effect on Quality of Life………………………………………… 

   Doing physical activity…………………………………………....... 

   Keeping up at school………………………………………………... 

   My appearance……………………………………………………… 

   Hearing and speaking……………………………………………….. 

  Coping Strategies…………………………………………………………… 

   Get my conditioning back………………………………………….. 

   Take breaks…………………………………………………………. 

   Take medications…………………………………………………… 

 

92 

93 

95 

96 

96 

96 

97 

97 

98 

98 

99 

99 

100 

100 

100 

101 

101 

102 

102 

103 

103 

103 

104 

104 

105 

105 

105 

106 

107 



 xi 

   Challenge myself……………………………………………………. 

   Volunteer……………………………………………………………. 

   Keep up friendships………………………………………………… 

   Laugh……………………………………………………………….. 

   Use aids…………………………………………………………… 

 Subjective Assessment of Well-Being……………………………………………… 

 Discussion…………………………………………………………………………... 

  Strengths and Limitations………………………………………………….. 

  Implications for Practice……………………………………………………. 

 Conclusion………………………………………………………………………….. 

 References………………………………………………………………………….. 

 

Chapter 6 Q-MapS - An Action Plan for Oncology Survivors……………………………... 

 Survivorship………………………………………………………………………… 

  Models of Care……………………………………………………………… 

 Thesis Summary…………………………………………………………………….. 

 Q-MapS……………………………………………………………………………... 

  Clinical Application………………………………………………………… 

   Practice……………………………………………………………....

   Education…………………………………………………………… 

   Technological applications………………………………………….

   Guidelines…………………………………………………………... 

   Research…………………………………………………………….. 

 Discussion…………………………………………………………………………... 

 Conclusion………………………………………………………………………….. 

 References…………………………………………………………………………... 

107 

107 

108 

109

109 

110 

110 

113 

114 

114 

116 

 

123 

123 

124 

124 

127 

128 

128 

129 

129 

129 

130 

130 

132 

133 

 

 

 

 



 xii 

Appendices 

 Appendix A Eligibility Criteria…………..…………………………………………. 

 Appendix B Search Strategy………………………………………………………... 

 Appendix C Ethics Approval Children’s Hospital of Eastern Ontario……………... 

 Appendix D Ethics Approval Queen’s University………………………………….. 

 Appendix E Ethics Approval Queen’s University Renewal……………...………… 

 Appendix F Questionnaire Characteristics…………………………………………. 

 Appendix G PedsQL Memorial Symptom Assessment Scale for Children 10-18…. 

 Appendix H PedsQL for Children 8-12…………………………………………….. 

 Appendix I Measures of Central Tendency.………………………………………... 

 

138 

139 

140 

141 

143 

144 

145 

153 

155 



 xiii 

 
List of Figures 

   
Chapter 3 Quality of Life and Symptoms of Pediatric Brain Tumour Survivors: A 

Systematic Review 

 Figure 1 Search Decision Flow Diagram…………………………………………… 

Chapter 4 Symptom Experience and Quality of Life in Pediatric Brain Tumour Survivors: 

A Cohort Study 

 Figure 1 Response Rate Flow Diagram……………........………….………………. 

Chapter 5 Symptoms, Coping and Quality of Life in Pediatric Brain Tumour Survivors:  

A Qualitative Study 

 Figure 1 Symptoms, Coping and Quality of Life Outcomes……………………….. 

Chapter 6 Charting a Course to Optimize the Symptom Experience and Quality of Life of 

Pediatric Brain Tumour Survivors 

 Figure 1 Queen’s-Macartney Multidisciplinary Action Plan for Oncology 

 Survivors (Q-MapS)………………………………………………………………… 

 

 

60 

 

 

91 

 

 

122 

 

 

 

137 

 

 



 xiv 

 
List of Tables 

 
 

Chapter 3 Quality of Life and Symptoms of Pediatric Brain Tumour Survivors: A 

Systematic Review 

 Table 1 Characteristics of Included Studies (n=16)………………………………… 

 Table 2 Inclusion/Exclusion Tracking……………………………………………… 

 Table 3 Characteristics of HRQL Instruments……………………………………… 

 Table 4 HRQL Outcomes by Study………………………………………………… 

Chapter 4 Symptom Experience and Quality of Life in Pediatric Brain Tumour Survivors: 

A Cohort Study 

 Table 1 Patient Characteristics…………..………………………………………….. 

 Table 2 Prevalence and Characteristics of Symptoms and Total MSAS Score…….. 

 Table 3 Descriptive Statistics for PedsQL and MSAS….………………………….. 

 Table 4 One-Way Analysis of Variance-Patient Characteristics and PedsQL……... 

 Table 5 Bivariable Correlations-Patient Characteristics/Measures and PedsQL…… 

 Table 6 Bivariable Correlations Between Symptoms and PedsQL Summary  

 Scores……………………………………………………………………………….. 

 Table 7 Multivariate Regression-Symptoms Associated with PedsQL Scores…….. 

Chapter 5 Symptoms, Coping and Quality of Life in Pediatric Brain Tumour Survivors:  

A Qualitative Study 

 Table 1 Patient and Treatment Characteristics……………………………………… 

 Table 2 Symptom Summary………………………………………………………... 

 Table 3 Quality of Life Outcomes Summary……………………………………….. 

 Table 4 Coping Summary…………………………………………………………... 

 Table 5 Quality of Life Quotes……………………………………………………... 

 

 

 

47 

51 

54 

56 

 

 

84 

85 

86 

87 

88 

 

89 

90 

 

 

117 

118 

119 

120 

121 

 

 

 
 



 1 

Chapter 1 

Introduction 

Background 

 Effective treatment modalities have optimized survival outcomes for children diagnosed 

with pediatric brain tumours (1); however, their quality of life may be compromised by the 

lingering effects of their disease or its treatment (2). The transition to survivorship for children 

completing treatment for a pediatric brain tumour is a challenging time for patients, their families 

and their care providers. Although many children survive this heterogeneous disease, care 

providers do not have a clear idea of how to optimize their health-related quality of life (HRQL). 

Care providers must balance the prevention, management and optimization of the survivors’ 

physical, emotional, social and cognitive care needs. In recent years, survivorship has become an 

important focus in pediatric cancer care. Survivorship is defined as the phase in the cancer 

control continuum after the completion of primary and adjuvant treatment, but before recurrence 

and referral to palliative care or death (3). For nurses involved in follow-up care, the ongoing 

symptoms, their management and how these symptoms affect a child’s well-being is a 

fundamental practice issue.   

   As an experienced Advanced Practice Nurse practicing in the area of pediatric 

neurosurgery, I am challenged in a number of ways by survivors of pediatric brain tumours. In 

follow-up neurosurgery clinics I meet many children and their families who have completed 

treatment for brain tumours. Some children present with a variety of physical, emotional, social 

or cognitive problems that seem to be related to their underlying disease or its treatment. As a 

clinician, it is difficult in the limited time I have with each patient to gain a clear understanding 
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of his or her issues. Some of the challenges faced by survivors affect the quality of their day-to-

day lives and their ability to become ‘normal’. Current procedures involve ruling out possible 

tumour recurrence or ventriculoperitoneal shunt malfunction by identifying obvious signs or 

symptoms related to increased intracranial pressure; however, I believe more comprehensive 

patient assessments are needed. An exploration of the literature on symptom experience and 

quality of life in pediatric cancer survivors answers some but not all of my queries. 

Unfortunately, very little information is available on the symptom experience and quality of life 

of pediatric brain tumour survivors who are still children. As a pediatric clinician, I feel that this 

is an important gap that needs to be addressed in order to optimize care provision for this 

challenging patient population.  

 With improved survival outcomes for children following cancer treatment, it has become 

increasingly important to capture the health status or effect of the disease on survivor’s physical 

abilities, mental functions and quality of life (4). Broadly defined, quality of life for a child 

relates to many physical and material aspects of an individual’s environment such as access to 

food and shelter (5). Health status can be described from a biopsychosocial perspective to 

include day-to-day health, and physical, social or emotional well-being (4). In their definition of 

health, the World Health Organization (WHO) goes beyond the absence of disease to include 

physical, mental and social well-being (6). Quality of life has been defined by the WHO as an 

individual’s perception of their life in relation to their goals and expectations (6). In order to 

measure this concept appropriately in children, the point of view and developmental stage of the 

child needs to be included (4) before it is possible to identify changes in health status that affect 

the multidimensional domains of quality of life (7).  
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 The term ‘health-related quality of life’, which includes the effect of illness on daily life, 

provides a more restricted view of the broader concept of quality of life (7). In nursing, HRQL is 

an important concept and a common outcome measure in health care; it is a subjective 

experience that can change over time (8). The goal of health care is to maximize the health 

component of HRQL (9). For children, HRQL is considered a multidisciplinary construct that 

encompasses physical, psychological (including emotional and cognitive) and social health 

dimensions (10).  

Ware (9), in 1987, defined quality of life according to five health concepts including 

physical health, mental health, social functioning, role functioning and general well-being. 

Similarly, six domains have been identified as important to the HRQL of pediatric cancer 

patients including symptoms, activities, social/family interactions, health status, mood and the 

meaning of illness (11). Hinds (11, p. 767) defined pediatric quality of life as including “an 

overall sense of well-being based on being able to participate in usual activities; to interact with 

others and feel cared about; to cope with uncomfortable physical, emotional and cognitive 

reactions; and to find meaning in the illness experience”.  In this thesis, my focus relates to 

HRQL and this term will be used throughout.   

 A symptom experience is defined by each individual’s perception, evaluation and 

response to a physical, social or emotional symptom (12). HRQL outcomes may be 

compromised in children based on their symptom experience (2). Pediatric cancer research has 

tended to focus on treatment that is aimed at optimizing survival. With improved survival rates in 

this group, efforts now need to turn to the quality of survival.  

This research is designed to address these important gaps in our understanding of 

ongoing symptoms and their effect on well-being and the return to normal life. A further aim is 
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to translate this evidence into a practical tool for use by clinicians, children and their families 

during survivorship, to improve the assessment and management of symptoms and to enhance 

well-being. 

 
Thesis Format 

This thesis consists of a composite of studies including an integrative study (systematic 

review), a quantitative study and a qualitative study each of which is presented in manuscript 

style. In the final chapter, I provide a synopsis of the enquiry and incorporate the findings from 

the three studies into a clinical practice tool. This preliminary framework, which requires further 

testing in the field, uses the empirical, experiential and conceptual knowledge gained through the 

enquiry.  

Thesis Design and Objectives 

 The purpose of this enquiry is to explore the complexity of the symptom experience and 

the HRQL of children who have survived a brain tumour. A mixed-method, emergent study 

design was used for the enquiry. First, I addressed the gaps in our current knowledge through a 

critical review of previous research on the effects of the physical, emotional, social and cognitive 

outcomes of the disease and its treatment on HRQL. This evidence informed the next phase of 

study in which I conducted a cohort study in a tertiary pediatric centre that focused on the 

symptom experience and HRQL of children surviving a brain tumour. In the final study, I 

conducted a qualitative enquiry to further explore the symptom experience in the children’s own 

words. The results from these three studies provided the foundation for an evidence-informed 

clinical practice framework to help care providers prevent, manage and optimize symptoms that 

may adversely affect the HRQL of children who have survived a brain tumour.  
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Chapter Outlines  

 Titles, abstracts and the intended journal for the manuscripts presented in chapters 3, 4 

and 5 are provided along with a brief description of the content included.   

 

Chapter 2 - Introduction to Childhood Cancer  

 This chapter provides information on the magnitude of the pediatric brain tumour 

problem with respect to treatment challenges and the effect on normal child development. 

Specifically, there is a synopsis of previous research on four related subject areas: brain tumours 

in children; child development theory; HRQL outcomes in survivors of pediatric brain tumour; 

and the relationship between symptom experience and HRQL. 

 

Chapter 3 - Quality of Life and Symptoms in Pediatric Brain Tumour Survivors: A 

Systematic Review 

 Problem and purpose. The purpose of this systematic review is to explore the HRQL 

and symptom experience of children/youth who have completed treatment for a brain tumour. 

The specific objectives are a) to describe the HRQL outcomes of pediatric brain tumour 

survivors; b) to identify instruments used to measure HRQL and c) to determine the relationship 

between symptoms and HRQL.! 

 Methods. A systematic search and review methodology was used to search CINAHL, 

Medline, Embase and PsycInfo databases without date restrictions. The included studies 

described some measures that have been used to assess quality of life in pediatric brain tumour 

survivors.  
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 Results. Of the 485 citations examined, 16 met the inclusion criteria. Compared to their 

healthy peers, pediatric brain tumour survivors scored lower on most measures of physical, 

psychosocial, social and cognitive domains of HRQL. Risk factors that were associated with 

decreased HRQL included degree of hypothalamic tumour involvement, osteopenia, need for 

special education, older age at diagnosis, greater than one year since treatment and radiation 

treatment.  

 Conclusion. Pediatric brain tumour survivors fared worse compared to other cancer 

survivors or healthy peers. Only three studies explored the relationship between symptoms, 

including pain or fatigue, and HRQL. 

 Intended journal. Journal for Specialists in Pediatric Nursing 

  

Chapter 4 - Symptom Experience and Quality of Life in Pediatric Brain Tumour 

Survivors: A Cohort Study 

 Problem and purpose. Little is known about the symptom experience and HRQL of 

children and youth who have completed treatment for a pediatric brain tumour. The purpose of 

this study was to describe the symptom experience and the HRQL experienced by children who 

have survived a brain tumour. The specific objectives were (1) to identify the prevalence, 

frequency, severity and distress associated with symptoms; (2) to describe HRQL; (3) to explore 

the relationship between symptom experience and HRQL; and (4) to identify the extent to which 

demographic variables, clinical variables and symptoms predict HRQL outcomes. 

 Design. This observational, cross-sectional cohort study used a convenience sample of 

children who were being followed in ambulatory care after they had completed brain tumour 
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treatment. Their symptom experience was measured using the Memorial Symptom Assessment 

Scale and their HRQL was measured using the Pediatric Quality of Life Inventory (the PedsQL)!. 

 Results. Seventy patients were screened for eligibility. Of the 55 brain tumour survivors 

eligible for the study, 50 agreed to participate (91% response rate). The median number of years 

since completion of treatment was 3.9. At the time of treatment, 64% had a low-grade disease 

and 42% were treated with surgery alone. The median number of symptoms reported by the 

participants was six. The most prevalent symptoms were lack of energy (52%), feeling drowsy 

(41%), difficulty with sleep (38%), lack of concentration (36%) and headaches (36%). Among 

those reporting symptoms, the most distressing symptoms (reported as causing ‘quite a bit’ or 

‘very much’ distress) were pain (14%), headaches (12%), lack of energy (8%), difficulty with 

sleep (8%) and feeling irritable (4.6%). Energy, concentration and pain explained 37% of the 

variance in the PedsQL Psychosocial Health scores. Energy, shortness of breath and pain 

explained 38% of the variance in the PedsQL physical health scores. Energy, pain, concentration 

and shortness of breath explained 48% of the variance in the PedsQL total scores.  

 Conclusion. Pediatric brain tumour survivors experience many symptoms after 

treatment. Care providers should be particularly diligent screening for symptoms including pain, 

headaches, fatigue and sleep problems, as these symptoms may be particularly distressing for 

children.  

 Intended journal. Journal of Pediatric Oncology!
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Chapter 5 - Symptoms, Coping and Quality of Life in Pediatric Brain Tumour Survivors: 

A Qualitative Study 

! Problem and purpose. Long after treatment is finished children experience many 

symptoms related to their disease and its treatment. The purpose of this study was to explore the 

symptom experience and its effect on quality of life (QOL) of children and youth who have 

survived a brain tumour. Research questions include: (1) What are the symptoms experienced? 

(2) How do these symptoms affect their QOL? (3) What coping strategies are used by these 

children/youth to manage symptoms?  (4) How do children/youth describe their QOL? 

 Methods. A qualitative study was undertaken with children and youth who had 

completed treatment for a brain tumour. Participants underwent semi-structured interviews. 

Content analysis was guided by interpretive description methodology.  

 Results. Twelve children and youth participated. They were between nine and 18 years 

old and had been diagnosed between one and 14 years prior to the study. All of the participants 

experienced from one to seven of the following symptoms: feeling tired, pain, headaches, 

emotional problems, difficulty thinking and remembering, problems with sleep, physical 

problems and weight changes. Symptoms were described as interfering with physical activities, 

challenging children to keep up with school, and affecting appearances and communication. The 

coping strategies of the participants included reconditioning, taking breaks, taking medication, 

challenging themselves, volunteering, maintaining friendships, laughing, and using aids. The 

children described their quality of life as good.  

 Conclusion. Survivors of pediatric brain tumours continue to experience multiple 

symptoms that affect their lives, yet overall, they describe their quality of life as good. This 
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dissonance may be partially explained by posttraumatic growth. Volunteerism and the need to 

maintain social relationships with family and friends were identified as important coping 

strategies by many children.   

 Intended journal. Journal of Pediatric Nursing 

 

Chapter 6 Q-MapS – An Action Plan for Oncology Survivors 

 The purpose of this chapter is to describe the development and proposed clinical 

application of a clinical practice framework, the Queen’s-Macartney Multidisciplinary Action 

Plan for Oncology Survivors (Q-MapS). The findings derived from the three studies included in 

this thesis are used to develop a clinical practice framework that considers physical, emotional, 

social and cognitive well-being. Prevention, management and optimization of issues of concern 

to survivors of pediatric brain tumours are identified. Q-MapS is a research informed, easy to use 

tool for understanding the needs of pediatric brain tumour survivors that has clinical, educational 

and research applications. While it requires further validation in this population, it could also be 

modified for use with other pediatric or adult cancer survivors. !

 

Contributions to Knowledge 

 The Pediatric Group of Ontario (POGO) identifies four main pillars of research, one of 

which is the status of survivors and their quality of life. Related areas of research include 

investigating short and long-term health outcomes, measuring HRQL after therapy and 

identifying and studying interventions needed to promote health. The findings described in this 

thesis significantly enhance the understanding of the complexity of the symptom experience and 

HRQL of pediatric brain tumour survivors and contribute meaningfully to the POGO research 
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priority. 

 The current clinical context for follow-up care of pediatric brain tumour survivors 

provides several challenges for children and their families. Children and youth may be seen 

infrequently, perhaps once every six months or annually if their disease has been identified as 

without evidence of recurrence or stable. Multidisciplinary teams generally have short periods of 

time, 20 to 30 minutes, to assess a patient’s current state and to identify potential problems. Care 

is usually focused on reviewing results (e.g. diagnostic imaging) and screening patients for 

potential late effects or treatment toxicities associated with their specific treatment protocols. 

Significantly, children and youth are also assessed for signs or symptoms of possible disease 

recurrence.  

 Children may experience symptoms related to their disease or its treatment that affects 

their HRQL long after treatment has been completed. Having a good understanding of what 

issues may be of concern to specific populations will help clinicians tailor their assessments, 

develop strategies and plan interventions that address these important needs. This thesis 

addresses this issue by examining what is currently known about symptoms and HRQL in 

pediatric brain tumour survivors. The systematic review provides an understanding of what is 

known about symptom experience and HRQL in children/youth who have completed treatment 

for a brain tumour. The descriptive, cohort study conducted in a pediatric tertiary care center, 

describes the symptom experience and HRQL of 50 children who have survived a brain tumour. 

The qualitative study provides additional insight into the symptom experience, coping strategies 

and children’s descriptions of their quality of life after treatment for a brain tumour. Finally, this 

information is translated into a clinical framework that provides a starting point for a 

conversation about what symptoms are bothering child and youth survivors and what can be 
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done to mitigate their negative effects. The findings from these studies not only elucidate our 

understanding of the symptom experience and HRQL of pediatric brain tumour survivors, they 

stimulate further work in this challenging area of clinical practice. 
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Chapter 2 

Introduction to Childhood Cancer 

 

Background 

 This section provides a synopsis of research on four related subject areas: brain tumours 

in children; child development theory; health-related quality of life (HRQL) outcomes in 

survivors of pediatric brain tumour; and the symptom experience of children with cancer. First, a 

general overview of the challenges of a brain tumour diagnosis and its treatment in children and 

youth is provided. Child development occurs concurrently with diagnosis and treatment, thus an 

overview of normal child development including a discussion of child development theory is 

highlighted. What is known about the HRQL outcomes in pediatric brain tumour survivors is 

explored followed by the available research on the symptom experience of pediatric cancer 

patients.  

  

Brain Tumours During Childhood 

Primary brain tumours are the second most common cancer in children and the most 

common solid neoplasm of childhood, representing about 20% of all pediatric cancers (1,2). 

Between 2001 and 2005, 4,181children aged 0-14 years were diagnosed with cancer in Canada, 

and between 2000 and 2004, 676 died from this disease (1). The incidence of primary pediatric 

brain tumours is approximately 2.76 to 4.28 cases per 100,000 children (2). The reported 

incidence of pediatric brain tumours has been increasing over the last three decades, probably 

due to improved diagnostics (3). Refinements in imaging, surgical technique and adjunctive 
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therapies have led to longer survival in children with brain tumours (2). As more children survive 

a cancer diagnosis, the need for long-term monitoring and follow-up care continues to grow (1).  

Treatment 

 Treatment for pediatric cancers usually involves one or more of three main modalities: 

localized surgical resection, radiation therapy and/or chemotherapy. The trend in neurosurgery 

for pediatric neuro-oncological conditions has been toward less invasive procedures and non-

surgical interventions, where possible (4), as treatment toxicities are cumulative (5). The 

outcomes for children diagnosed with and treated for cancer are largely dependent on host 

factors, the type of cancer diagnosed, timing, and treatments received (6). Aggressive therapy is 

often needed to cure this potentially lethal disease, yet late effects, such as injury to the 

developing brain, remain a profound concern (7). With surgical resection, craniospinal 

irradiation and chemotherapy, cure rates as high as 85% are achieved with average-risk cases. 

However, these remarkable improvements in survival are achieved at high cost to survivors’ 

HRQL (8). 

 

Child Development and Cancer Treatments 

 Children who receive treatment for brain tumours are uniquely challenged as their 

diagnosis and treatment occurs concurrently with ongoing development. Understanding the basic 

processes of normal child development helps to determine the potential consequences of 

receiving treatment during this formative time. Child development or developmental science is 

devoted to understanding constancy and change from conception through adolescence (9). 

Discreet periods of development have been identified including (a) the prenatal period 

(conception to birth), (b) infancy and toddlerhood (birth to two years), (c) early childhood (two 
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to six years), (d) middle childhood (six to eleven years) and (e) adolescence (eleven to eighteen 

years). Each developmental stage is characterized by new capacities and social expectations that 

define the three broad domains of cognitive, physical and emotional/social development. During 

infancy and toddlerhood, brain and body growth supports the development of motor, perceptual 

and intellectual capacities including early language development. The first independent steps 

usually take place in this phase. In early childhood, as the body becomes longer and leaner, 

refinement in motor skills occurs and self-control and self-sufficiency emerge. Language 

development is rapid during this period, with morality and socialization with peers becoming 

important. During the first year of life, the auditory and visual cortexes responsible for body 

movement develop at a rapid rate. Language areas are particularly active during late infancy 

through preschool years. Previous studies have suggested that the cerebral cortex is highly plastic 

during these early years; this protects it from damage as other parts can take over any lost 

cortical functions (9). Receiving cancer treatment for a brain tumour during this period of child 

development can pose many challenges to normal neurodevelopment.  

Neurodevelopmental Challenges 

 There are many aspects of cancer treatment that can cause neurodevelopmental deficits in 

children being treated for cancer. The serious consequences for normal brain development have 

been studied using in utero exposure to radiation (10). This research has demonstrated that the 

developing brain is much more sensitive than the adult brain. Treatments that target the central 

nervous system, including chemotherapy or radiation to the brain or spinal cord, can lead to 

neurodevelopmental deficits (11). Developmental theory helps to explain the ongoing interaction 

between a child and his/her environment when he/she is undergoing treatment for a brain 

tumour.  
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Synactive Theory 

 The synactive theory of development provides a framework for understanding the 

neurobehavioural capabilities of a foetus, newborn and young infant during early development 

(12). The theory helps practitioners understand the interaction between the nervous system and 

child development by observing physiological cues including motor behaviour, attention and 

social interaction (13). It describes a dynamic continuous interaction between the autonomic 

system, the motor system, the organizational system (e.g. sleep-wake cycles), the attentional-

interactive system (e.g. adaptive skills) and the self-regulatory balancing system (12).  

Functional competence is achieved as the child moves through the developmental agenda while 

interacting with his or her environment (12). The five subsystems of the synactive theory are 

described as interdependent and interrelated with a loss of integrity in one system affecting the 

others (14). Developmental challenges occur when neurobehavioural demands become 

overwhelming for the child, and functioning in one area affects the others (13). Although this 

theory has been used almost exclusively to plan nursing care for premature infants in neonatal 

intensive care units (14), it has also been used to guide brain development and early childhood 

education curriculums (13). This model can be used in everyday practice to facilitate the 

integration of neurobehavioural consideration of infants, toddler and preschoolers and their 

families (13). This model also provides an important context for understanding the 

developmental challenges faced by a child following treatment for a brain tumour with respect to 

motor, behaviour and social interactions. Undergoing treatment for a brain tumour during normal 

child development can result in developmental challenges that can have adverse outcomes in 

survivors.  
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Surviving Childhood Brain Tumours 

Survivorship is conceptualized as the phase of cancer care that begins after the 

completion of definitive therapy (15). Brain tumour survivors include children and youth who 

have completed treatment for a brain tumour and who have received surgery, chemotherapy 

and/or radiation therapy. Long-term survivors of childhood central nervous system malignancies 

are at increased risk for late mortality, development of second neoplasms, multiple 

endocrinopathies and adverse neurologic health conditions (16). Children diagnosed with brain 

tumours during infancy have been found to have developmental delays in a number of areas of 

adaptive function. By the time they reached school age, children displayed further compromise 

in cognitive functions, academic skills and adaptive behaviour. Higher levels of deficit at follow-

up were associated with tumour location in the supratentorium, a younger age at diagnosis and a 

longer time since diagnosis (17). These results were supported by the finding that posterior fossa 

tumours disturb the normal development of higher mental functions, especially the development 

of linguistic and emotional traits (18) and by a study of the developing cognitive profiles of 

children diagnosed with cerebellar tumours before the age of five (19), which suggested that 

greater damage to right cerebellar structures was associated with a plateauing in verbal and/or 

literacy skills. In contrast, greater damage to left cerebellar structures was associated with 

delayed or impaired non-verbal/spatial skills (19).  

Developmental Outcomes 

  A recent multicentre, Canadian study provides critical insight into the developmental 

outcomes in childhood cancer including specific deficits following treatment for brain cancer. In 

a retrospective cohort study, 800 survivors, age 17 years or younger were matched by age and 
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gender with a group of 923 controls (20) and according to parental reports, significantly more 

survivors than controls repeated a grade, attended learning disability or special education 

programs, had educational or other school problems, had no close friends and were less likely to 

use friends as confidants. Brain tumour survivors reportedly were more likely than controls to 

have educational problems and no close friends, followed by survivors of leukemia, and 

survivors of neuroblastoma. Among survivors, those who had received cranial radiation were 

more likely to have educational difficulties and to have no close friends than survivors who did 

not receive cranial radiation (20). Parent-reported HRQL in child and adolescent cancer 

survivors was also explored in the same cohort and comparison group (21). According to parents, 

the HRQL for survivors was somewhat poorer, overall, than for controls. Survivors of brain 

tumours, lymphoma, and leukemia and patients treated with cranial radiation had the poorest 

HRQL (21). Both of these studies were limited by the exclusive use of parent proxy measures. In 

a retrospective Canadian cohort study of 2,152 long-term survivors and 2,432 controls, aged 5 to 

37, surviving cancer during childhood or adolescence resulted in deficits in dexterity, 

ambulation, hearing, speech and cognition (22). Brain tumour survivors were the most likely to 

show impairments across multiple domains. Impairments in cognition were found most 

commonly in survivors exposed to craniospinal radiation at young ages (22). These findings have 

been replicated in numerous publications using the Childhood Cancer Survivor Study (CCSS), 

which documents an American cohort of long-term survivors of childhood cancer who were 

diagnosed between 1970 and 1986, 13% of whom are brain tumour survivors (23,24). Pediatric 

brain tumour survivors are at risk for many adverse outcomes related to physical, social, 

emotional and cognitive function. Patient variables such as tumour location, treatment type (e.g. 

radiation treatment) and age at treatment may be important variables affecting outcomes. 
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Chronic Diseases and Physical Activity 

 Undergoing treatment for cancer can put an individual at risk for developing a number of 

chronic health conditions which can limit their physical activity. For this reason, cancer is being 

increasingly conceptualized as a chronic condition. These potential complications which can 

affect HRQL are particularly important for a young survivor who potentially still has many years 

of life ahead of them. This issue has been highlighted in many CCSS studies. Chronic diseases 

identified in the CCSS cohort were found to involve multiple organs and occurred in varying 

degrees of severity (25,26). Complications included endocrine and reproductive dysfunction, 

pulmonary toxicity, cerebrovascular injury, and neurologic and neurosensory sequelae. 

Endocrine abnormalities included thyroid disease, growth hormone abnormalities affecting 

height, and disorders of body weight. Other possible conditions included alterations in pubertal 

development, osteonecrosis, cardiopulmonary disease and neurologic/neurosensory disorders. 

All of these effects were disease and treatment specific. High-risk populations have been 

identified for specific organ toxicity and secondary carcinogenesis including brain tumour and 

hematologic malignancy survivors (25,26). Childhood cancer survivors were also found to be at 

substantial and increasing risk for the development of second neoplasms (27,28). Late mortality 

after initial five-year disease-free survival has been well established, with higher risks of late 

recurrence noted in the early decades and increasing rates of second malignancies and treatment-

related deaths occurring in the later decades (29). These chronic conditions may be associated 

with symptoms that may affect a child’s HRQL and ability to remain physically active (30). 

Contributing factors that increased the risk for physical performance limitations were 

musculoskeletal, neurologic, cardiac, pulmonary, sensory, and endocrine organ system 

dysfunctions (30).
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Social Outcomes 

 Social outcomes have also been studied in the CCSS cohort. Childhood cancer survivors 

generally had similar high school graduation rates, but required more special education services 

than sibling controls (31). Survivors were slightly less likely than expected to attend college, and 

were more likely to be unemployed and single as young adults (31). HRQL and life satisfaction 

outcomes were compared in the CCSS cohort with sibling and normative data. A significant 

percentage of survivors reported more symptoms of global distress and poorer physical but not 

emotional domains of HRQL (32). Cranial irradiation affected neurocognitive outcomes, 

especially in brain tumour survivors. Psychological distress also predicted poor health 

behaviours, including smoking, alcohol use, fatigue and altered sleep (32). 

 Pediatric brain tumour survivors have been frequently studied and consistently perform 

poorly when compared to healthy controls or siblings on a number of HRQL outcome measures 

including global distress and diminished social functioning (33). Most of these studies have 

included adult survivors over the age of 18. These studies highlight the fact that not all cancers 

are the same with respect to long-term outcomes. Several high-risk groups consistently emerge. 

It is these high-risk groups that best exemplify the possible detrimental effects of cancer 

treatment on child development. Brain tumour and acute leukemia childhood cancer survivors 

have been identified as particularly vulnerable to cognitive, physical, emotional and social 

developmental issues. Being able to further distinguish the specific symptoms that occur within 

each of the HRQL domains, can provide caregivers with important information to guide care.  
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Symptoms in Children with Cancer 

 Children with cancer experience many symptoms related to their disease and its treatment 

(1,34-36) which can cause distress (37) and can diminish their HRQL (36). Symptom assessment 

is complex and should involve characterizing symptoms based on their intensity, location, 

temporal nature, frequency and affective effect (38). Numerous studies have shown that 

developmental stage as well as verbal and cognitive abilities need to be considered when 

measuring symptoms in children and adolescents (38-41). To develop age-appropriate 

interventions, it is necessary to understand how children at different developmental stages 

experience cancer-related symptoms (40). Previous studies have verified that child self-report is 

the gold standard for subjective symptom measures (42-44), although parent proxy measures 

generally correlate positively with child reports (43). Multidimensional, self-report tools that 

measure symptoms in children as young as seven years of age, such as the Memorial Symptom 

Assessment Scale (MSAS), have been shown to have acceptable reliability and validity 

(35,36,43). Knowing the most common symptoms and understanding how they affect children’s 

HRQL, can help care providers tailor their care to meet patients’ individual needs. 

 An integrative review of symptoms in children with cancer identified 219 distinct 

symptoms or problems, indicating that children and adolescents experience numerous and 

complex symptoms (45). Thirty-six percent of the symptoms identified were psychological or 

emotional in nature (e.g. anxiety), 31% were physiological (e.g. obesity), 22% were both physical 

and psychological (e.g. fatigue) and 11% were school-related (e.g. behavioural). The review also 

identified the importance of health care providers being able to understand the child’s perspective 

when communicating with a child about his or her symptom experience. In particular, care 

providers need to consider the verbal and cognitive skills of younger children (45).  



 22 

Symptoms and HRQL 

 The relationship between symptom experience and HRQL has been explored in children 

on treatment. Symptom characteristics and HRQL outcomes were explored in 61 patients 

following the administration of myelosuppressive chemotherapy, including four patients being 

treated for brain tumours (46). Patients experienced a mean of 10.6 symptoms. The five most 

common symptoms were nausea (80%), fatigue (70%), pain (69%), alopecia (66%) and 

drowsiness (57%). A higher number of symptoms and higher symptom distress scores were 

associated with poorer HRQL scores (46). Another systematic review including studies of 

multiple symptoms in pediatric oncology patients identified nine cross-sectional studies with 

convenience sampling (36). Twenty-eight percent to 100% of the patients in these studies were 

actively receiving treatment. The most commonly occurring symptoms were weight loss or 

weight gain, fever, sore throat, lack of energy, alopecia, drowsiness, bruising, round face, pain 

and anorexia. Fatigue, and lethargy or lack of energy were the most frequently reported 

symptoms in all of the studies. The relationship between demographic and clinical characteristics 

and the occurrence of multiple symptoms were not elucidated. No studies were identified that 

examined the relationships between symptom characteristics and HRQL. The authors of the 

review concluded that more studies are required on the prevalence and effect of multiple 

symptoms and the link between patient symptoms and outcomes, such as HRQL (36).  

 

Summary of Literature Review 

 Pediatric brain tumours represent a heterogeneous, prevalent disease entity in children 

and youth. Management of this challenging disease requires a delicate balance between 

optimizing treatment to cure the disease and prevent recurrence, while minimizing the significant 
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treatment toxicities to the developing brain. Treatment occurs in tandem with a child’s ongoing 

negotiation of physical, social, emotional and cognitive developmental milestones. Many studies 

have identified that survivors of pediatric brain tumours have a poor HRQL relative to other 

cancer survivors or healthy peers across social, emotional, physical and cognitive domains. 

Validated tools exist to measure symptoms and HRQL in young children, but the symptom 

experience and the relationship between symptoms and HRQL in children and youth who have 

completed treatment for a brain tumour are not well understood. Care providers need this 

information to identify and address survivors’ concerns and to optimize the care of this 

challenging patient population.  
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Abstract 

Problem and Purpose  

This systematic review explores the health-related quality of life (HRQL) and symptom 

experience of children/youth who have completed treatment for a brain tumour. The specific 

objectives are a) to describe the HRQL outcomes of pediatric brain tumour survivors, b) to 

identify instruments used to measure HRQL and c) to determine the relationship between 

symptoms and HRQL.  

Methods  

A systematic search and review methodology was used. The databases searched included 

CINAHL, Medline, Embase and PsycInfo. No date restrictions were used. A number of studies 

were found that described some measures of quality of life in pediatric brain tumour survivors 

under the age of 20.  

Results  

Out of 485 articles, 16 met the inclusion criteria. Compared to their healthy peers, pediatric brain 

tumour survivors did worse on most measures of physical, psychosocial, social and cognitive 

domains of HRQL. In one study of mixed brain tumours, patients, but not their parents, rated 

their total HRQL higher than their peers. Compared to other cancer patients, survivors scored 

themselves significantly lower on the Pediatric Quality of Life Inventory (PedsQL) social 

functioning scale, and parents of brain tumour survivors reported lower PedsQL social and total 

functioning scores for their children. Brain tumour patients exhibited more physical, social, 

psychosocial, school, cognitive and fatigue issues than patients with acute lymphocytic leukemia 

(ALL). The risk factors that were associated with decreased HRQL were degree of hypothalamic 



 30 

tumour involvement, osteopenia, need for special education, older age at diagnosis, greater than 

one year since treatment and radiation treatment.  

Conclusion  

Pediatric brain tumour survivors fared worse compared to other cancer survivors or healthy peers 

on several HRQL domains. Only three studies explored the relationship between symptoms, 

including pain or fatigue, and HRQL in pediatric brain tumor survivors. 
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Background 

 Primary brain tumours are the second most common cancer and the most common solid 

neoplasm of childhood, representing about 20% of all pediatric cancers (1,2). Refinements in 

imaging, surgical technique and adjunctive therapies have led to longer survival in children with 

brain tumours (2). These remarkable improvements in survival are achieved at a high cost to 

HRQL (3). HRQL is defined as a multidimensional construct, consisting of physical, 

psychological (including emotional and cognitive) and social health dimensions (4). Large cohort 

studies have identified adult survivors of pediatric brain tumours as at high-risk for poor HRQL 

(5-8). Cognitive and psychological symptoms were among the most frequently observed 

sequelae in brain tumour survivors that negatively affect their HRQL (9). In comparative studies 

of adult survivors of pediatric cancers with sibling controls, survivors were found to report lower 

HRQL scores (5-8). Risk factors identified suggest that tumour type and treatment modalities 

may affect HRQL (7,8). These studies focused on adult survivors of pediatric cancers over the 

age of 18, diagnosed between 1970 and 1986 (7,8). However, treatment modalities continue to 

evolve and the findings may not be relevant to children’s experiences with current treatment 

protocols. Interestingly, these studies did not include pediatric survivors less than 20 years old at 

the time of study. 

 Children with cancer experience many symptoms related specifically to their disease or 

its treatment (1,10-13) Studies have shown that these symptoms have a negative effect on 

children’s HRQL (13). The relationship between symptoms and HRQL in children and youth 

who have completed treatment for cancer is not well understood. Understanding this relationship 

may help health care providers tailor care to meet the individual needs of patients. Some studies 

have attempted to correlate illness-related variables (e.g. tumour and treatment type) and child 
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related variables (e.g. behaviour) with HRQL outcomes in pediatric cancer survivors (14) and 

pediatric brain tumour patients on treatment (15-18). In a study of Taiwanese survivors of 

childhood cancer that included 49 brain tumour survivors between 18 and 21 years of age, 

positive correlations were found between resilience, protective factors, type of cancer and 

HRQL, as measured by the Mineapolis-Manchester Quality of Life Tool (MMQL) (19). 

Negative correlations were found between individual risks, illness related risks and HRQL. 

Others have found that personality traits significantly predict HRQL in children surviving cancer 

(20). 

 In summary, although adult survivors of pediatric brain tumours have been identified as 

an at risk population for poor HRQL, very little is known about the relationship between 

symptoms and HRQL in pediatric survivors. The purpose of this systematic review is to explore 

the HRQL and symptom experience of children and youth who have completed treatment for a 

brain tumor. Specific objectives are: a) to describe the HRQL outcomes of pediatric brain tumor 

survivors; b) to identify instruments used to measure symptoms and HRQL, and c) to determine 

the relationship between symptoms and HRQL. 

 

Methods 

 Published research was sought that focused on the HRQL and symptom experience of 

children following treatment. According to the Grant and Booth typology (21), the approach was 

a  ‘systematic review’. The proposal was written a priori and guided by the PRISMA statement, 

which informed the reporting (22). Given the exploratory nature of this enquiry, no studies were 

excluded based on study quality. 
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Eligibility 

 The inclusion criteria were defined using the population, intervention, context and outcome 

(PICO) tool (Appendix A)  (23). Any published research exploring the HRQL and symptom 

experience in children who have completed treatment for a pediatric brain tumour was included.  

Any studies of pediatric brain tumour survivors who were 20 years of age or younger at the time 

of study were included. Studies of pediatric cancer survivors with other types of malignancies 

were included only if the brain tumour group was reported separately. Experimental, quasi-

experimental designs, observational studies and interpretive studies describing the HRQL and 

symptom experience of pediatric brain tumour survivors were included. 

Search  

 The search strategy and search terms used for all of the databases are described in detail 

in Appendix B. A search decision flow diagram is illustrated in Figure 1. A stepwise search 

strategy was developed using the PICO criteria. Initially, we conducted a broad search of 

CINAHL and Medline using [(brain neoplasm*) OR (brain tumor*) OR (brain tumour*) AND 

(quality of life)] as keywords. Then four databases were searched for eligible studies: CINAHL, 

Medline, Embase and PsycInfo. The search was limited to “child” or “all child” studies 

published in English. No date limitation was imposed to allow for historical analysis.  

Study Selection 

 All of the included studies were appraised against the inclusion criteria using a three-step 

approach. First, two reviewers (GM, PM), who are content experts (nurse practitioners working 

in the pediatric setting with expertise in surgical and medical oncology), independently reviewed 

the titles and abstracts of the papers identified from the search. Both reviewers reviewed all of 

the citations and identified them as ‘included’, ‘unsure’ or ‘not included’. Second, when it was 
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not possible to determine inclusion from titles and/or abstracts, full articles were retrieved and 

evaluated against the inclusion criteria. Finally, if there was disagreement, a meeting was held to 

reach a consensus on included studies.  

Synthesis of Results 

 The primary reviewer (GM) used a Microsoft Excel database to synthesize extracted data 

from the publications. The database included (a) study characteristics (e.g. author, country of 

study, study period, study purpose and design), (b) sample characteristics (e.g. sample size, sex, 

tumour type, location and treatment), (c) age at diagnosis, screening and years of follow-up, (d) 

HRQL measures including self, parent or proxy reporting and (e) HRQL findings. A synoptic 

table was constructed according to the study objectives. Results were summarized and analyzed 

according to the following framework: i) descriptions of the physical, emotional/behavioural, 

social or cognitive/academic symptoms experienced by children who have survived treatment for 

a pediatric brain tumour, ii) descriptions of how symptoms and HRQL outcomes are described or 

measured and iii) identification of the relationship between symptom experience and HRQL. 

  

Results 

Search Results and Study Characteristics 

 The search strategy yielded 485 citations, 16 of which met the inclusion criteria and 

formed the analytic set (Table 1). The majority of studies were excluded due to irrelevant 

content, brain tumour survivors were over 20 years of age, the papers were not research studies, 

or they did not include a description of HRQL. Table 2 provides details of the reasons for 

exclusion. 
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The analytical set of 16 studies were all quantitative designs and 75% (n=12) were 

published in the last nine years (2004 - 2011). Fifteen of the 16 studies were observational and 

one was an intervention study. Of the 15 observational studies, 10 were cross-sectional surveys, 

three were prospective cohort studies, one was a retrospective chart review and one was a 

longitudinal cohort study. The 16 studies provided and international representation as they were 

conducted in six different countries: the United States, Canada, Germany, the Netherlands, 

France, the United Kingdom.  

 Developmentally the participants covered the spectrum. Children ranged in age from 6 

months to 16 years at diagnosis and from 18 months to 20 years of age at screening. Eleven 

studies included only pediatric brain tumour survivors with sample sizes ranging from 10 to 120 

participants. In five other studies that included pediatric survivors with different oncologic 

diseases, brain tumour sample sizes varied from 10 survivors to 122 survivors. In this group of 

five studies, brain tumour patients represented between 4% to 34% of the total sample. A range 

of pediatric tumour diagnoses was represented in the studies. Ten studies included children with 

any type of brain tumour, while others included children with specific pathologies including 

craniopharyngiomas (n = 2 studies), pilocytic astrocytoma tumours (n = 2 studies), 

medulloblastomas (n = 1 study) and children with mixed tumours exclusively in the posterior 

fossa (n = 1 study). Six studies included children with tumours above and below the tentorium. 

One study was restricted to mixed, mostly cerebellar tumours all located in the posterior fossa. 

HRQL Measures 

 A range of multidimensional HRQL assessment instruments was used (Table 3). The 

instruments were the PedsQL Generic Core Scales (n = 4 studies)  (24-27), Health Utilities Index 

(HUI) (n=3) (28-30), the PedsQL Cancer Module (n=2) (24,31), Child Health Questionnaire 
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(CHQ) (n=2) (32,33) and TNO-AZL Questionnaire for Children’s Health-Related Quality of Life 

(TACQOL) (2 studies) (34,35). In these studies, self-report was used in two studies (24,26) and 

self-report with parental report was used in three (25,27,31). The other instruments used in 

individual studies included the KINDL Questionnaire (36), the Global Evaluation Scale (37), the 

Quality of Life for Children with Epilepsy Questionnaire (QOLCE) (37)and the MMLQ (38). 

One older study objectively measured HRQL based on the “absence of mentally retarded facial 

expressions” (39). HRQL outcomes were compared to healthy peers in five studies  

(25,27,33,36,38), other oncology children in two studies (24,27), children with ALL in one study  

(25) and children with epileptic disorders in one study (37).  

 Most authors demonstrated that the instruments used in their studies had established 

validity and reliability for use with children. Two tools (the QOLCE and the Global Evaluation 

Scale) used in one study did not have established reliability or validity (37). The HRQL 

assessments had a varied  number of items from five items in the Global Evaluation Scale, to the 

TACQOL which had 56 items. The tool subscales included a variety of HRQL domains 

including physical, emotional, social, cognitive and autonomous self-care. Other HRQL domains 

included communication, general health and outlook on life. All of the instruments included at 

least three out of these five domains. Four instruments had pain as a subscale including the 

PedsQL Cancer Module, the HUI2 and 3 and the CHQ. Two studies included assessment of 

individual symptoms. Fatigue and pain were measured using 10-point Likert scale in one study  

(24). One study used a multidimensional scale to measure fatigue (25).  

HRQL Outcomes  

 HRQL outcomes were reported in all 16 studies (Table 4). Compared to healthy peers, 

pediatric brain tumour survivors had lower scores in motor, cognitive and social domains (35); 
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physical (PH) (PH; 49.9 v 55.3; p<.005) and psychosocial health (PS) (PS; 49.4 v 52.6, p<.005) 

(33); mean scores for HRQL (3.73 v 4.05, p<.01) (38) and on the PedsQL generic core scales 

(25,27). In one study that used the KINDL questionnaire, 49 survivors of mixed brain tumours 

rated their total HRQL higher than their peers (36). In this study, the parents did not rate their 

children’s HRQL as higher than their peers. Compared to other cancer patients, survivors scored 

themselves significantly lower on the PedsQL social functioning scale (p<.05) (24) and the 

parents of brain tumour survivors reported lower PedsQL social and total functioning scores for 

their children (p<.001) (27). Children who had completed treatment for a brain tumour exhibited 

more physical (60.5 v 71.2, p=.0004), social (71.7 v 77.0, p=.05), psychosocial (67.1 v 71.3, 

p=.04), school (59.8 v 68.0, p=.02), cognitive (67.8 v 79.4, p=.0003) and fatigue symptoms (69.9 

v 75.9, p=.02) than patients with ALL (25). 

 Risk factors for poor HRQL. Risk factors that were associated with decreased HRQL 

were identified in eight studies. These included degree of hypothalamic tumour involvement  

(26), osteopenia (30), children identified as requiring special education (28,34), older age at 

diagnosis (35) and children who were greater than one year since treatment (25). Cranial 

radiation treatment was identified as a risk factor in three studies (29,33,34). The larger the 

volume of brain irradiated and radiation of children before the age of five was identified as 

affecting HRQL (29).  

 Fatigue and HRQL. Two studies measured the relationship between fatigue and HRQL  

(24,25). One study reported mean total fatigue scores for 86 brain tumour survivors as nearly two 

standard deviations lower than normative data. Children who had not received treatment in 

greater than one year had lower quality of life scores than children who had more recently 
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completed treatment (25). In the other study, HRQL scores were lower for brain tumour patients 

reporting fatigue, including those who had not received treatment for years (24). 

 Pain prevalence and HRQL. Pain is an important factor that is often embedded in 

generic HRQL tools. Two studies reported on pain prevalence and one study reported on the 

relationship between pain and HRQL. Almost 1/3 of the children with mixed brain tumour types 

experienced pain (29). Between 42% and 53% of parents reported pain in a sample of 19 

children with mixed brain tumour types (30). In the same study, pediatric brain tumour survivors 

with low bone mineral densities reported more pain and had lower HRQL (30).  

 

Discussion 

 There is emerging evidence about the HRQL of pediatric brain tumour survivors who 

were still children or young adults (! 20 years of age) at the time of data collection. Sixteen 

unique studies were conducted in the last decade. Most of these studies used valid and reliable 

instruments to measure HRQL. There is a wide range of HRQL measures with ten different 

instruments identified in this review. Seven of these ten instruments were discussed in a recent 

systematic review of factors that have been investigated as determinants affecting the variability 

in the HRQL of children with cancer and childhood cancer survivors (40). Although there was 

some consistency across tools with respect to common HRQL domains (e.g. physical, social, 

emotional and cognitive domains), the tools differed somewhat with respect to the number of 

items and domains assessed. This variability makes it challenging to compare results across 

studies. Despite the fact that generic HRQL instruments were used, these instruments were able 

to identify that pediatric brain tumour survivors did worse in a number of domains when 

compared to other cancer survivors or healthy peers.  
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 Individual symptoms were poorly described in the studies included in this review. The 

relationship between symptoms and HRQL was not well elucidated. Symptoms included in the 

HRQL instruments reflect the general symptomatology of pediatric cancer survivors and may not 

accurately represent the most common symptoms experienced by pediatric brain tumour 

survivors. For this reason, HRQL assessment may over or under estimate the true experience of 

different cancer survivors. In a quantitative study of 50 pediatric brain tumour survivors, the 

most prevalent symptoms were lack of energy, feeling drowsy, difficulty with sleep, lack of 

concentration and headaches (41). Energy, concentration, pain and shortness of breath explained 

most of the variance in the PedsQL summary scores (41). These prevalent symptoms were not 

well examined in the studies included in this review. Ideally, instruments that measure the 

multidimensional nature of prevalent symptoms in a specific patient population, should be used 

to clearly explore their relationship or correlation with HRQL. 

 Studies included in this review were heterogeneous with respect to the characteristics of 

the included populations (e.g. tumour pathology, location, patient age at diagnosis, time since 

diagnosis, age at assessment and treatment type). In two studies, brain tumour patients 

represented less than 15% of the total study population (24,38). Despite the fact that some HRQL 

data was reported separately for this group, the low numbers did not allow for more complex 

statistical analyses. Only symptom experience and HRQL outcome data that were reported 

separately for brain tumour survivors, were included in this review. 

Radiation Treatment and HRQL 

 It is not surprising that radiation treatment and cognitive dysfunction requiring special 

education were identified as risk factors for lower HRQL scores in pediatric brain tumours. The 

relationship between radiation therapy and neurocognitive sequelae has been well established in 
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the literature. There are many factors that can lead to neurocognitive sequelae in patients treated 

for brain tumours including the tumour itself, neurosurgery, chemotherapy and perhaps most 

significantly radiation therapy (42). The developing brain of a child is highly sensitive compared 

to the adult brain (43). Exposure of the developing brain to ionizing radiation can lead to three 

main outcomes: (a) disturbed cell proliferation, migration, differentiation and cell death; (b) 

generation of morphological abnormalities; and (c) cognitive dysfunction (43). Treatments that 

target the central nervous system including intrathecal chemotherapy or radiation to the brain or 

spinal cord can lead to neurodevelopmental deficits (44). Pediatric brain tumour survivors and 

ALL survivors are at particular risk for developing neurodevelopmental late effects (44-48). The 

immature brain is susceptible to treatment-related pathologic changes, and infants are at greater 

risk than older children for significant, long-term neuropsychological, endocrine and growth 

sequelae (49). Intelligence quotient (IQ) scores have provided a benchmark for change in 

cognitive development after cancer treatment (50). Loss of cerebral white matter or failure to 

develop white matter at appropriate developmental stages has also been identified as a potential 

contributor to decreased IQ scores (50). 

Limitations 

 Although HRQL was the primary outcome of interest in most of the studies described 

here, the relationship between symptom experience and HRQL was not the primary focus of the 

studies. In some studies, HRQL was a secondary outcome of interest. Valid, reliable tools were 

used to measure generic HRQL. Few studies used individual symptom measures. For this reason, 

the prevalence of symptoms or their relationship to HRQL was not well elucidated. 

 

 



 41 

Conclusions 

 In this systematic review, 16 studies were identified using 10 different instruments to 

assess HRQL in pediatric brain tumour survivors. Instruments demonstrated heterogeneity with 

respect to the number of items included, the number of domains described and the manner in 

which summary scores are calculated. Overall, pediatric brain tumour survivors did worse when 

compared to other cancer survivors or healthy peers. Although some instruments captured 

individual symptoms, only three studies explored the relationship between symptoms and HRQL 

outcomes. Although there is a positive relationship between pain, fatigue and HRQL reported in 

the literature, the relationship between other symptoms and HRQL is unknown.  

 It is unclear if comparing different populations of pediatric cancer survivors to healthy 

peers is appropriate to quantify which group does better. This comparison may become moot if 

the instruments used to measure HRQL are too generic and do not represent issues identified as 

important to individual populations. Perhaps a more appropriate approach would include 

identifying the challenges affecting good HRQL (e.g. symptoms) within distinct groups in order 

to identify care priorities, optimize coping and tailor interventions to individual needs. More 

research is need to explore the multidimensional symptom experience and HRQL outcomes in 

pediatric brain tumour survivors.  
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Table 1 Characteristics of Included Studies (n=16) 
 
 
 
Ref 

First Author 
Country 

Study Period 
Purpose 
Design 

 
# BT pts, sex (M, F) 

Tumor type 
Location 

Treatment 

 
 

Age dx 
median, 
range 

 
Age at 

screening 
median, 
range 

 
Follow up 

(years), 
median 
(range) 

 
HRQL Measure 
Completed by 

Other Measures 
Compared to 

1.  Muller et al, 2011  
76 centers 
Germany, Austria and Switzerland  
Children recruited 2001-2007 
 
To explore the impact of tumour location, neurosurgical tx and extent 
of post-op lesions on changes in HRQL and obesity. 
 
Prospective cohort study 

n=120 all craniopharyngiomas NR 10 (1.2-18) NR PedsQL - self-report 

 
Neurosurgical management 
Endocrine function 
Obesity 
Neuropathology 
Neuroimaging 
 
 

2.  Musial-Bright, Panteli & Hernaiz Driever, 2011 
Germany  
Children recruited 2003-2004 
 
To determine pediatric low-grade glioma survivors' HRQL and late 
morbidity including motor, sensory and cognitive deficits. 
 
Descriptive, cross-sectional correlational study 

n=49 (25M, 24F) 
 
mixed brain tumour types, n=38 
astrocytoma 
 
mixed treatment modalities  
 
 

7.8 (0.8-
15.9) 

 4-17 4.3 mean 
(0.3-14.1) 

KINDL questionnaire - self or 
parent  proxy report 
 
health status - chart review 
Rankin disability score  
 
compared to healthy peers 
 
 

3.  Sands et al, 2011  
centers across United States  
Children treated 1991-1997 
 
To evaluate the HRQL and Social/ Emotional/ Behavioral functioning 
of survivors treated on the “Head Start I” protocol (intensive 
induction, myeloablative chemo and autologous SCT- attempt to 
delay or eliminate cranial XRT). To identify any subgroups that may 
be at higher risk for HRQL, social-emotional and behavioral late 
effects. 
 
Longitudinal cohort study 

n=25 t1 (12M, 13F), n=18 t2 
(8M, 11F) 
 
all malignant brain tumours, 
above and below tentorium 
 
 
 

NR T1: 8.1 mean 
(4-13) 
T2 13.5 (9-
17) 

T1: 5.7 
mean (1.1-8) 
T2: 11.6 
mean (7.5-) 

Child Health Questionnaire PF-50 
(CHQ) - parent report 
 
Behavior Assessment System 
Children (BASC) (socio-
emotional/behavioral functioning) 
clinical factors 

 

compared to normative data 
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Ref 

First Author 
Country 

Study Period 
Purpose 
Design 

 
# BT pts, sex (M, F) 

Tumor type 
Location 

Treatment 

 
 

Age dx 
median, 
range 

 
Age at 

screening 
median, 
range 

 
Follow up 

(years), 
median 
(range) 

 
HRQL Measure 
Completed by 

Other Measures 
Compared to 

4.  Rakhshani et al, 2010  
Toronto, Canada  
Children diagnosed 1994-2008 
 
To evaluate outcomes of a comprehensive care clinic (CCC) for 
children with hypothalamic obesity due to treatment for brain tumours 
by assessing weight parameters; HRQL; and perception of health 
status, disease burden, care satisfaction and physical activity. 
 
Prospective cohort study 

n=39 (16M, 23F) 
 
most craniopharyngioma (n=33) 

7.6 (2.2-
15.9) 

13.4 (4.3-
18.2)  

NR PedsQL - self and parent report 
 
PDPAR physical activity 
questionnaire 
perceived knowledge and health 
status questionnaire 
satisfaction questionnaire 
weight parameters 
biochemical parameters 
 
compared to normative healthy 
children and oncology sample 
 

5.  Aarsen et al, 2009 
Rotterdam, Netherlands  
Children treated 1994-2004 
 
To prospectively study cognitive deficits and predictors 3 years after 
diagnosis in a large series of pediatric patients treated for pilocytic 
astrocytoma (PA). 
 
Prospective cohort study, correlational 

n=61  
 
all PA, infratentorial, 
supratentorial hemispheric and 
supratentorial midline 
 
mixed treatment modalities  
 

7.7 (IQR 
3.2-11.4) 

11.3 (IQR 
8.9-15.1) 

3.5 (IQR 2-
5) 

TACQOL – self (CF) and parent 
report (PF) 
 
Wechsler Scales (memory, 
attention, language, visual-spatial, 
executive functioning)  

6.  Barrera & Schulte, 2009 
Toronto, Canada 
 
To evaluate the feasibility and preliminary outcomes of a social skills 
group intervention program (social initiation, friendship, cooperation, 
managing teasing/bullying, conflict resolution, empathy, assertion and 
self-confidence) for child brain tumour survivors. 
 
Intervention study, repeated measures methodology, participant as 
own control 

n= 32 (18M, 14F) 
 
mixed brain tumour types, n=9 
medulloblastoma, above and 
below tentorium 
 
mixed treatment modalities  
 

7.3 mean 12.7 mean 5.3 mean 
(.4-15)  

PedsQL Cancer Module - self and 
parent report 
 
Social Skills Rating System 
(SSRS) 
Child Behavior Checklist 
(CBCL)/Youth Self Report (YSR) 
Child Depression Inventory (CDI) 

7.  Soria et al, 2008  
Paris, France 
 
To compare parental report of difficulties and rehabilitation in 
children with various epileptic syndromes or treated for a benign or 
malignant brain tumour. 
 
Descriptive, cross-sectional study 

n=34/153 (19M, 15F) 
 
all posterior fossa tumours, 
mostly cerebellar, approx. half 
malignant tumours, half benign 
 

5.5 mean 8.6 mean NR Global Evaluation Scale (adapted) 
– parent report 
 
HRQL for Children with Epilepsy 
Questionnaire and Behavior 
Questionnaire (adapted) – parent 
report 
General Questionnaire 
Impact of Child's Illness 
Questionnaire  
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Ref 

First Author 
Country 

Study Period 
Purpose 
Design 

 
# BT pts, sex (M, F) 

Tumor type 
Location 

Treatment 

 
 

Age dx 
median, 
range 

 
Age at 

screening 
median, 
range 

 
Follow up 

(years), 
median 
(range) 

 
HRQL Measure 
Completed by 

Other Measures 
Compared to 

8.  Meeske, Patel, Palmer, Nelson & Parow, 2007 
Los Angeles, USA  
Children attending follow-up in 2002  
 
To describe HRQL in childhood cancer survivors (attending follow-
up clinic) and identify factors related to poor HRQL outcomes. 
 
Retrospective, correlational study 

n= 12 brain tumour survivors/86, 
brain tumour type not reported  

 4 mean 
(0-12)  
(all 
cancers) 

13.3 mean 
(8-18) 

7.8 mean (3-
15) 

PedsQL Generic Core Scales – 
self-report 
 
Clinic Intake Questionnaire 
Fatigue and pain on a 10!point 
scale 
Late effect severity scale and 
demographic data from chart 
review 
 
compared to other cancer patients 

9.  Wu et al. (2007) 
20 U.S. Institutions 
 
To assess HRQL in adolescent cancer survivors 
 
Descriptive, cross-sectional study 

n=10 brain tumour survivors/226 
off treatment survivors 

8.4 (0-19) 16.2 (13-20) 7.8 (1.3-
19.8) 

Mineapolis-Manchester Quality of 
Life (MMLQ) Adolescent Form 

10.  Aarsen et al, 2006 
Rotterdam, Netherlands  
Children treated 1994-2000 
 
To investigate functional outcomes among children who were treated 
for low!grade or pilocytic astrocytoma (PA) in different areas of the 
brain. 
 
Descriptive, cross-sectional correlational study 

n=38 (16M, 22F) 
 
all low grade, most PA (n=31), 
above and below tentorium 
 
mixed treatment modalities  

7 mean 
(1.3-14.7) 

NR 7.7 mean 
(3.7-11.4) 

TACQOL - self and parent report  
 
Modified Rankin Scale (disability) 
Child Behavior Checklist 
 
compared to normative data 
 
 

11.  Speechley, Barrera, Shaw, Morrison & Maunsell (2006) 
10 Canadian provinces 
Children diagnosed 1981-1990 
 
To compare parent reported HRQL of child and adolescent survivors 
to healthy controls. 
 
Descriptive, cross-sectional study 

n=122 brain tumour 
survivors/800 
 
tumuor type, treatment modality 
not identified 

NR < 16 6-16 years Child Health Questionnaire parent 
report 
 
normative control data 

12.  Meeske, Katz, Palmer, Burwinkle & Varni, 2004  
Los Angeles, San Diego, California 
Children who visited hospital 2000-2003 
 
To describe and compare HRQL outcomes (parent proxy reports) in 
children (on & off treatment) diagnosed with BT or ALL. To explore 
the association between HRQL, demographic characteristics and 
disease treatment factors. 
 
Descriptive, cross-sectional, correlational study 

n= 86 brain tumour 
survivors/256 (others ALL) 
(48M, 38F), mixed tumour types, 
above and below tentorium  
 

5 (SD 3.7) 9.7 (SD 4.4) NR PedsQL generic core scales 
PedsQL 3.0 acute cancer module 
PedsQL multidimensional fatigue 
scale - all proxy measures (parents, 
step parents, grandparents) 
 
PedsQL family information form 
 
compared to ALL pts 
normative data 
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Ref 

First Author 
Country 

Study Period 
Purpose 
Design 

 
# BT pts, sex (M, F) 

Tumor type 
Location 

Treatment 

 
 

Age dx 
median, 
range 

 
Age at 

screening 
median, 
range 

 
Follow up 

(years), 
median 
(range) 

 
HRQL Measure 
Completed by 

Other Measures 
Compared to 

13.  Barr et al, 1999  
Hamilton, Canada  
Children attending follow-up 1993-1995 
 
To measure the comprehensive burden of morbidity experienced by 
survivors of brain tumours in childhood. To assess the proportion of 
children surviving BT who could complete, by self-report a 
questionnaire on their health status; and assess inter-rater reliability. 
 
Descriptive, cross-sectional, correlational study 

n=44 (22 M, 22F) 
 
mixed brain tumours, above and 
below tentorium 
 
mixed treatment modalities  
 

6.2 mean 
(<0.1-
14.2) 

9.5 mean 
(1.7-17.9) 

2.6 mean 
(<.1-8.6) 

Modified Health Utilities Index 
mark 2 (HUI2) and Mark 3 (HUI3) 
systems – self, parent, nurse and 
physician report  

14.  Kennedy & Leyland, 1999 
England, United Kingdom  
Children recruited over 7 month period 
 
To explore the sensory, motor, education and emotional/behavioural 
outcomes in 32 survivors of childhood brain tumours 
 
Descriptive, cross-sectional study 

32/32 
 
mixed brain tumours 
 
mixed treatment modalities  

Chapter 1 

5 (IQR 
2.1-10.9) 

8.6 (IQR 6.4-
15.2) 

3.4 (IQR 
2.7-4.9) 

Health Utilities Index (HUI2) – 
self or parent proxy report 
 
Richman behavioral questionnaire 
and behavior checklist (preschool 
children) 
Rutter A scale (completed by 
parents) 
Rutter B scale (child and teachers)  
General Health Questionnaire 
(child or parent) 

15.  Barr et al, 1998  
Hamilton, Canada 
 
To explore the role of cranial radiation in the development of bone 
mineral loss/osteopenia in childhood brain tumour survivors. 
 
Descriptive, cross-sectional, correlational study 

n= 19  
 
mixed brain tumours  
 
mixed treatment modalities  
 

7.3 (1.5-
12.8) 

13.3 (5.5-
17.8) 

5.75 (.9-
10.5) 

Health Utilities Index Mark 2 
(HUI2) and Mark 3 (HUI3) 
modified – self or parent proxy 
report 
 
physical activity assessment 
bone mineral density (BMD) 

16.  Chin & Maruyama, 1984 
University of Kentucky Medical Center  
Children diagnosed between 1964-1980 
 
To examine long term effects (performance and health status) of 
patients treated for medullobalstoma 
 
Descriptive, cross-sectional study 

n=10 medulloblastoma survivors 
(4M, 6F) 
 
all surgery with XRT 

(1.5-12) NR 8.5 (2.5-13) HRQL – objective assessment, no 
measures 
 
Survival 
physical status 
endocrine status 
growth and stature 
intellectual status 
psychoeducational evaluation 
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Table 2 Inclusion/Exclusion Tracking 
 
1. Irrelevant content 
2. Wrong population: on tx, BT survivors not analyzed separately, survivors >18 years old 
3. No description of HRQL or symptoms 
4. Format: commentary, no full article, language 
5. Review article 
# Ref# In Out 1 2 3 4 5 Comments 
1.  1 !        
2.  2 !        
3.  9  !  !    on tx 
4.  15  !  !    on tx  
5.  25  !  !    age, survival vs HRQL 
6.  26  !  !    age, long term f/u 
7.  30  ! !     tool development 
8.  31 !        
9.  32 !        
10.  33 !        
11.  36  !  !     
12.  50  !  !    age 
13.  58  !  !    age 
14.  60  !   !    
15.  61     !    
16.  62  !  !    age 
17.  65  !  !    age 
18.  71 !        
19.  74  !  !    age 
20.  75  ! !    ! review 
21.  78  !   !    
22.  83  ! !      
23.  93  !  !    on tx 
24.  95  ! !     age 
25.  107  !  !    age, no HRQL 
26.  120  !  !    age 
27.  136  !  !    age 
28.  144  !  !    assessment framework 
29.  157  !  !    ? age f/u 
30.  158  ! !      
31.  165  !  !    age 
32.  172  !  !    age 

33.  181  !  !    age 

34.  185  !  !    retrospective, age 

35.  192  !  !    age 



 52 

1. Irrelevant content 
2. Wrong population: on tx, BT survivors not analyzed separately, survivors >18 years old 
3. No description of HRQL or symptoms 
4. Format: commentary, no full article, language 
5. Review article 
# Ref# In Out 1 2 3 4 5 Comments 
36.  193  !  !    age 

37.  194  ! !     all cancers 
38.  202  !  !    long term f/u, age 
39.  209 !        
40.  212  !  !    age 
41.  213  !  !    age 
42.  220  !  !     
43.  228  !  ! !   age 
44.  230  !  !    on tx 
45.  235  !  !    tool development 
46.  238  ! ! !    on tx 
47.  240  !  !    age, long term f/u 
48.  244  !   !    
49.  260  !  !    age, long term f/u 
50.  262  !  !    age, tool development 
51.  266  ! ! !     
52.  267 !        
53.  268 !        
54.  269  !  !    age 
55.  282  !   !    
56.  283  !  !    age 
57.  288  !     ! review 
58.  291  !  !    age 
59.  295  !  !     
60.  296 !        
61.  299 !        
62.  301  !  !    short f/u post tx 
63.  307  !  !    age, long term f/u 
64.  310  !  !    adults 
65.  312  !  !    age 
66.  317  !  !     
67.  324  !  !    age 
68.  326  !  !    tool development 
69.  327  ! !     tool validation 
70.  332  !  !    on tx 
71.  333  !  !    on tx 
72.  334  !  !    on tx 
73.  348  !  !    age 
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1. Irrelevant content 
2. Wrong population: on tx, BT survivors not analyzed separately, survivors >18 years old 
3. No description of HRQL or symptoms 
4. Format: commentary, no full article, language 
5. Review article 
# Ref# In Out 1 2 3 4 5 Comments 
74.  352 !        
75.  359  ! !     age 
76.  374 !        
77.  385  ! !     age 
78.  397  ! ! !    long term survivors, age 
79.  398  !  !     
80.  402 !        
81.  405 !        
82.  406  !  !    age 
83.  407  !  !    BT not separate 
84.  434  ! !   !  commentary 
85.  448  !  !    age 
86.  473 ! !       
87.  474  ! !      
88.  475     !    
89.  478  ! !     tool validation, on tx 
90.  479  ! !     tool validation, on tx 
91.  480  ! !     tool validation, on tx 
92.  481  !   !    
93.  484  !  !    age 
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Table 3 Characteristics of HRQL Instruments 
 
 

HRQL Tool 
Study Reference # 

Valid & 
Reliable 

# 
Items 

 
Physical 

 
Emotional 

 
Social 

 
Cognitive 

 
Autonomy 

 

PedsQL Generic Core 
Scale  
1, 4, 8, 12 

Yes 23 Physical 
 

Emotional  
 

Social 
 

School 
functioning 

 

PedsQL Cancer Module 
6, 12 

Yes 27 
 
 

 

Pain & hurt 
Nausea 
 

Procedural anxiety 
Treatment anxiety 
Worry, Perceived 
physical appearance 

Communication Cognitive 
problems 

 

Health Utilities Index 
Mark 2 (HUI2)  
13-15 

Yes 27 Sensation 
Mobility 
Pain 

Emotion 
 

 Cognition 
 

Self-care 
 

Health Utilities Index 
Mark 3 (HUI3)  
13, 15 

Yes 45 Vision, Hearing 
Speech, 
Ambulation 
Dexterity, Pain 

Emotion 
 

 Cognition 
 

 

Child Health Questionnaire 
(CHQ)   
3, 11 
 

Yes 50 General health 
Physical 
Functioning, Role 
limitations-physical 
Bodily pain 

Role limitations-
emotional 
Mental health 
Self-esteem  
 

General behavior 
 

  

TNO-AZL Questions for 
Children's Health-Related 
Quality of Life (TACQOL) 
5, 10 

Yes 56 Physical 
complaints, Motor 
function  
 

Positive moods 
Negative moods 

Social function 
 

Cognitive 
function 
 

Autonomous 
function  
 

KINDL Questionnaire  
(German)  
2 

Yes 24 Physical  
 

Emotional 
Self-esteem 

Friends 
Family 

Function 
e.g. school 

 

Global Evaluation Scale 
(adapted)  
7 

No 
 

5 
 

General HRQL 
 

 Behavior 
Social relationship 
 
 

Learning 
 

Autonomy 
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HRQL Tool 

Study Reference # 

Valid & 
Reliable 

# 
Items 

 
Physical 

 
Emotional 

 
Social 

 
Cognitive 

 
Autonomy 

 

Mineapolis-Manchester 
Quality of Life (MMLQ)  
9 

Yes 46 Physical function Psychological 
Body image 
Intimate relations 
Outlook on life 

Social Cognitive 
function 

 

Quality of Life for 
Children with Epilepsy 
Questionnaire (QOLCE) & 
Behavior  
Questionnaire (adapted)  
7 

No 49 Physical function Emotional well-
being 

Behavior Cognition  
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Table 4 HRQL Outcomes by Study 
 
 
Ref 

# 

 
Positive / Neutral  

Findings 

 
 

Negative Findings 

 
Risk Factors 
Poor HRQL 

1.   ! Patients with grade 2 hypothalamic involvement 
had the lowest self-assessed HRQL for social 
function family 

! Degree of 
hypothalamic 
involvement had a 
negative effect on 
HRQL  

2.  ! Despite tumour and treatment-associated 
morbidity, survivors (but not their parents), 
rated their total HRQL higher than their peers  

  

3.  ! Mean Physical and Psychosocial HRQL 
Summary Scores on the CHQ at Time 1 (T1) 
and Time 2 (T2) were within the normal range 

! 9/10 CHQ subscales were within normal 
limits with the exception of Parental 
Emotional Impact at T1 and General Health at 
T2 

! Serial analyses between T1 and T2 revealed 
decreased General Health on the CHQ 

 

 

4.  ! After attending the CCC for a year, significant 
increases for child reported total HRQL, 
physical functioning and school functioning 
were found. Parents reported no significant 
change in HRQL over the same period  

 

! Parents reported significantly lower scores on total 
PedsQL and all subscales, compared to normative 
values for healthy children at enrolment 

! Children reported significantly lower total PedsQL 
total scores and all subscales scores, compared to 
normative values for healthy children after one year 
of attending CCC 

! Parent reports of children’s social and total 
functioning were significantly lower than that of a 
normative sample of cancer survivors at baseline 

 

5.   ! Of 59% of children who needed special education, 
these children had significantly lower scores on 
TACQOL-CF motor domain, cognitive domain and 
TACQOL-PF cognition domain, autonomy domain 
than children without RT or special education 

! Need for special 
education 

! Radiation tx 
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Ref 

# 

 
Positive / Neutral  

Findings 

 
 

Negative Findings 

 
Risk Factors 
Poor HRQL 

6.  ! Significant improvement was found after 
intervention based on parents’ reports of self-
control, social skills and HRQL 

! Survivors self-reports of HRQL showed no 
significant change over time 

  

7.  ! Children with brain tumours or idiopathic 
epilepsy had higher HRQL scores than pts 
with non-idiopathic generalized epilepsy or 
non-idopathic partial epilepsy (scored lowest) 

  

8.   ! PedsQL total, physical and psychosocial 
functioning scores were significantly lower for 
patients dx with a BT 

! BT survivors scored significantly lower on the 
PedsQL social functioning scale than survivors of 
other cancers 

! BT diagnosis 

9.  ! Mean scores for overall HRQL for BT 
survivors on and off therapy were the same 

! BT survivors had lower scores mean scores for 
HRQL than healthy control  (p=.01) 

 

10.  ! No differences between infratentorial and 
supratentorial group 

 

! Parents and children indicated significantly more 
motor, cognitive and social problems than normal 
children 

! Parents also identified physical and autonomy 
problems 

! Parents judged HRQL poorer in physical, motor 
and autonomy domains than children 

! Children who had a diagnosis in adolescence 
reported a lower HRQL in social functioning 
compared with younger children 

! Dx in adolescence 
worse than dx in 
younger children 
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Ref 

# 

 
Positive / Neutral  

Findings 

 
 

Negative Findings 

 
Risk Factors 
Poor HRQL 

11.   ! Survivor-control differences in means on physical 
and psychosocial health were found for survivors of 
CNS tumours  

! Survivors of CNS tumours, lymphoma and 
leukemia and those patients treated with cranial 
radiation were reported to have poorest HRQL 

! Cranial XRT 

12.  ! The Core Physical Health, Core Psychosocial 
Health and Fatigue Total scores for patients 
with BT demonstrated peak improvements for 
children who had not received treatment for < 
12 months  

 

! BT pts exhibited more problems than patients with 
ALL in the physical, social, psychosocial, school, 
cognitive and fatigue domains of HRQL  

! The Core Physical Health, Core Psychosocial 
Health and Fatigue Total scores for patients with 
BT demonstrated sharp declines for children who 
had not received treatment for ! 12 months  

! PedsQL generic core scale scores 63% lower (>1 
SD) than healthy norms for pts with BT  

! Mean total fatigue score for patients with BT was 
nearly 2 SD below the norm 

! Treatment ! 12 months 

13.   ! Almost 1/3 of children experienced pain 
! Global health status was lowest in children who 

underwent radiotherapy before the age of 5 years 
and the corresponding utility scores were related 
inversely to the volume irradiated 

! Children with demonstrable disease had lower 
scores than those in whom disease was not evident 

! XRT before age 5 
! Larger volume 

irradiated 
! Demonstrable disease 

14.  ! Median HUI2 utility score was 0.87 
 

! Children who had been assigned a statement of 
special educational needs (SSEN) with moderate or 
severe motor or sensory disability had lower mean 
HUI 2 utility score 

! Identified special 
education need 

15.  ! Median HUI scores for global health status 
0.9 

 

! 10/19 (53%) parents reported pain in their children 
using HUI2 

! 8/19 (42%) parents reported pain in their children 
using HUI3 

! HRLQ was less and pain more frequent in those 

! Pain negatively assoc 
with activity 

! Low BMD assoc with 
more pain and lower 
HRQL 
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Ref 

# 

 
Positive / Neutral  

Findings 

 
 

Negative Findings 

 
Risk Factors 
Poor HRQL 

with low BMD scores  
! Pain was correlated negatively with both free-time 

activity and seasonal activity 

16.  ! HRQL described as no evidence of 
recurrence, “general quality of life 
satisfactory” (measurement not described), 
Karnofsky performance status 90-100%, 
“absence of mentally retarded facial 
expressions” 
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Figure 1 Search Decision Flow Diagram  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Excluded studies (n=78) 

! 58 wrong population 
! 20 irrelevant content 

 

Included studies (n=16) 

 

EMBASE 

(n=333) 

PsycINFO  

 (n=14) 

Included studies for full article review  

(n=93) 

 

Excluded studies (n=392) 
! 181 irrelevant content 
! 116 wrong population 
! 67 wrong format  
! 16 no description of symptoms/HRQL 
! 12 other 

MEDLINE  

 (n=257) 

Studies identified for abstract review 

(n= 485) 

 

 149 Duplicates removed 

Relevant studies identified through search 

 (n=634) 

CINAHL  

(n=30) 
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Chapter 4 

Symptom Experience and Quality of Life in 

Pediatric Brain Tumour Survivors:  

A Cohort Study 
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Abstract 

Problem and Purpose  

Little is known about the symptom experience and quality of life of children and youths who 

have completed treatment for a pediatric brain tumour. This study describes the symptom 

experience and health-related quality of life (HRQL) of children who have survived a brain 

tumour. 

Design 

This observational, cross-sectional cohort study used a convenience sample of children who were 

being followed in ambulatory care after they had completed brain tumour treatment. Their 

symptom experience was measured using the Memorial Symptom Assessment Scale (MSAS) 

and their HRQL was measured using the Pediatric Quality of Life Inventory (the PedsQL) . 

Results 

Seventy patients were screened for eligibility. Of the 55 brain tumour survivors eligible for the 

study, 50 agreed to participate (91% response rate). The median number of years since 

completion of treatment was 3.9. At the time of treatment, 64% had a low-grade disease and 42% 

were treated with surgery alone. The median number of symptoms reported by the participants 

was six. The most prevalent symptoms were lack of energy (52%), feeling drowsy (41%), 

difficulty with sleep (38%), lack of concentration (36%) and headaches (36%). Among those 

reporting symptoms, the most distressing symptoms (reported as causing ‘quite a bit’ or ‘very 

much’ distress) were pain (14%), headaches (12%), lack of energy (8%), difficulty with sleep 

(8%) and feeling irritable (4.6%). Energy, concentration and pain explained 37% of the variance 

in the PedsQL Psychosocial Health scores. Energy, shortness of breath and pain explained 38% 
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of the variance in the PedsQL physical health scores. Energy, pain, concentration and shortness 

of breath explained 48% of the variance in the PedsQL total scores.  

Conclusions 

Pediatric brain tumour survivors experience many symptoms after treatment. Care providers 

should be particularly diligent screening for symptoms including pain, headaches, fatigue and 

sleep problems, as these symptoms may be particularly distressing for children.  
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Background 

 Cancer is the leading cause of disease-related death in children over the age of 1 month  

(1,2). Pediatric brain tumours represent a diverse group of neoplasms seen in patients less than 

21 years of age (3). The incidence of primary pediatric brain tumours is approximately 2.76 to 

4.28 cases per 100,000 children (4). Early diagnosis of brain tumours can optimize outcomes; 

however, many tumours are difficult to detect prior to the onset of symptoms; at which time 

treatment must be initiated quickly (5). Tumour pathology is heterogeneous and can range from 

relatively benign lesions to tumours where 90% of patients die (3). Finding the perfect treatment 

regime can be challenging as both over treatment and under treatment can have significant 

negative effects (3). Treatment planning for children with brain tumours is complex due to the 

need to optimize cure rates while minimizing profound late effects (3). While there have been 

improvements in the understanding of tumour biology including the development of targeted 

therapies, not all of these advances have translated into improved disease control and reduced 

morbidity (6). Cancer survivorship is defined as the phase in the cancer control continuum that 

occurs after the completion of primary and adjuvant treatment and before recurrence, referral to 

palliative care or death (7). During this phase, survivors frequently face physical, mental and 

social problems related to the cancer experience (8). 

 Children with cancer experience many symptoms related to their disease and its treatment  

(1,9-12). A symptom can be described as “a subjective experience reflecting changes in the 

biopsychosocial functioning, sensations or cognition of an individual” (13). Symptoms can cause 

distress, vary in intensity (14) and can have a negative effect on a child’s quality of life (12). A 

symptom experience is defined by each individual’s perception, evaluation and response to a 

symptom (13). HRQL is a multidimensional construct; it encompasses physical, psychological 
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(including emotional and cognitive) and social health dimensions (15). Self-report is the gold 

standard for symptom assessment in children who are old enough to complete validated tools (16-

18). 

 In an effort to understand the variability in what accounts for changes in HRQL outcomes 

in childhood cancer survivors, Klassen and colleagues (18) undertook a systematic review. Two 

hundred and thirty-nine factors (50 unique factors) were identified. A few studies explored the 

effect of specific variables including the particular disease, treatment, child, and family 

characteristics. The authors reported that children receiving treatment for central nervous system 

or brain tumours and survivors of these diseases had lower HRQL scores than other children 

with cancer. Treatment-related symptoms included late effects of treatment such as hearing loss, 

learning problems and balance. These late effects were significantly related to HRQL. An older 

age at assessment and diagnosis and being female were also related to poorer HRQL in most 

studies (19).  

 HRQL outcomes and symptoms in pediatric brain tumour survivors less than 20 years of 

age was explored in a systematic review of the literature (20). Pediatric brain tumour survivors 

fared worse compared to other cancer survivors or healthy peers. Only three studies explored the 

relationship between symptoms, including pain or fatigue, and HRQL in pediatric brain tumor 

survivors (20). Research is needed to improve our understanding of how variations in symptom 

severity and degree of bother (e.g. distress) affect symptom experience and to clarify how 

symptoms and problems interfere with children’s daily lives (21). 

Purpose 

  The purpose of this study was to describe the symptom experience and the HRQL 

experienced by children who have survived a brain tumour. The specific objectives were (1) to 



 

 

66 

identify the prevalence, frequency, severity and distress associated with symptoms; (2) to 

describe HRQL; (3) to explore the relationship between symptom experience and HRQL; and (4) 

to identify the extent to which demographic variables, clinical variables and symptoms predict 

HRQL outcomes. 

 

Methods 

An observational, cross-sectional cohort study design was used to study symptom 

experience and HRQL in children surviving treatment for a brain tumour. Ethics approval was 

obtained from Queen’s University Research Ethics Board and from the Children’s Hospital of 

Eastern Ontario (CHEO) Research Ethics Board (Appendix C, D, & E). 

Setting 

CHEO is a 165-bed pediatric health and research centre serving a population of about 1.3 

million in eastern Ontario. It also provides some specialized services to western Quebec, parts of 

northern and south-eastern Ontario and Baffin Island. CHEO acts as both a regional hospital and 

as a centre of excellence for complex and specialized care for children with serious health 

conditions such as pediatric neuro-oncology. Over a five-year period (2004 to 2009), 62 children 

were diagnosed with a brain tumour at this center. Following active treatment, children are 

typically followed in neuro-oncology and neurosurgery clinics. 

Participants 

 Approximately 10 to 12 survivors attend monthly follow-up clinics at CHEO. For this 

study, a convenience sample of 80 English-speaking survivors was targeted over an eight-month 

period. All of the children who had survived a brain tumour between the ages of two and 18, who 

had a confirmed diagnosis of a primary CNS tumour and who were being followed at CHEO 
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were considered for this study. All of the children had completed therapy at least three months 

prior to their participation in this study. Patients undergoing active treatment or investigation for 

a secondary malignancy or disease relapse were excluded. Cognitively impaired children who 

met the age criteria but were unable to complete the self-report tools were also excluded.  

Data Collection 

 Informed consent was obtained from all of the patients and their parents in accordance 

with the CHEO institutional research ethics board. The patients were consecutively recruited 

from a follow-up neuro-oncology clinic. Potential patients were first approached about the 

research study by CHEO staff with legitimate access to their health and contact information. 

Those who expressed interest in the study were contacted by the researcher. The researcher then 

met with potential participants to discuss the study. Once eligibility was confirmed and consent 

was obtained, explicit instructions, surveys and stamped return envelopes were provided as 

needed. The participants had the option of completing questionnaires while in the clinic or in the 

privacy of their own home. Demographic variables included the child’s current age, age at 

diagnosis, time since diagnosis and gender. Illness-related variables included tumour pathology, 

tumour location (supratentorial or infratentorial), tumour grade, presence of a 

ventriculoperitoneal shunt, and cancer treatments received (surgery, chemotherapy and/or 

radiotherapy).  

 Symptoms. The MSAS was used to measure symptoms and is available in formats for 

children aged 7 to 12 or 10 to 18. Children aged 10 and older completed the latter version. The 

MSAS is a patient-rated instrument used to assess symptoms during the previous week. The first 

part measures the occurrence (yes/no) of each symptom. The second part measures the 

frequency, severity and distress of the symptoms. The MSAS consists of three subscales: (1) the 
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psychological subscale, (2) the physical subscale and (3) the global distress index. Frequency is 

assessed on 23 symptoms and not on eight symptoms, such as hair loss. Frequency and severity 

are rated on a 4-point Likert scale ranging from 1 (‘almost never’) to 4 (‘almost always’). 

Distress is scored from 1 (‘not at all’) to 4 (‘very much’). A total score is computed for each 

dimension (e.g. frequency, severity and distress), then the total MSAS score is computed as the 

average of the symptom scores for all of the items. The MSAS for the 7 to 12 age group and the 

10 to 18 age group have been found to have acceptable reliability (0.67) and validity in children 

with cancer aged 7 to 18 (10,18). The test takes about ten minutes to complete. Further details 

about the questionnaires are given in Appendix F. A sample MSAS tool for children 10-18 years 

old is provided in Appendix G. 

 HRQL. The PedsQL version 4.0 generic core scale was used to measure HRQL. The 

PedsQL measures HRQL in patients for the 4-week period immediately prior to the interview. 

There are four domains: physical, emotional, social and school. There are three summary scores: 

the psychosocial summary is a sum of the emotional, social and school domains; the physical 

summary is simply the physical domain score noted above; and the total scale score, is a 

summary of all four domains. The test takes about four minutes to complete. Child self-report 

tools were used for children aged 5 to 18. Parent proxy-report tools were used for children aged 2 

to 4. Children aged 5 to 7 were assisted with questionnaire completion.  

 The PedsQL 4.0 generic core scales have been developed over the past 25 years through 

an extensive iterative process. They can distinguish between healthy children and children with 

pediatric chronic health conditions. The internal consistency reliability alpha coefficients for the 

PedsQL 4.0 generic core scales for child self-reports and parent proxy reports approach or 

exceed the minimum reliability standard of 0.70 (22). The items selected for this study from the 
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PedsQL 4.0 generic core scales reflect concerns that are universal across childhood age groups. 

Attempts were made to keep the wording, and thus the content, as similar as possible across 

parallel forms, while being sensitive to developmental differences in cognitive ability. 

  Higher PedsQL 4.0 scores indicate a better HRQL. The scale scores are computed as the 

sum of items divided by the number of items answered. A change of 4.4 in the PedsQL total 

score for a child self-report is the minimal clinically meaningful difference (23,24). 

Approximately one standard deviation below the population mean has been proposed as a 

meaningful cut-off point for identifying an at-risk status for impaired HRQL. The cut-off point 

for the PedsQL child self-report total scale was shown to be 69.7 (23). A sample PedsQL tool for 

children 8-12 years old is provided in Appendix H. 

Analysis  

 All of the statistical analyses were carried out using IBM® SPSS® Statistics Version 21. 

The data were collected on paper questionnaires and the primary investigator (GM) entered all of 

the data into SPSS. A research assistant (MC) assessed the data integrity by entering the data into 

a separate spreadsheet and then running a data verification report. Ten discrepancies out of 

11,650 data points were identified. These discrepancies were subsequently corrected. An alpha 

level of .05 and a confidence interval of 95% were set for the two-tailed tests. The distribution of 

continuous variables was graphed and inspected for normality. Skewness and kurtosis were 

measured for the continuous variables (Appendix I). The PedsQL items were reverse-scored and 

linearly transformed to a 0-100 scale (0=100, 1=75, 2=50, 3=25, 4=0). The PedsQL total score 

approached a normal distribution; however, all of the other variables were not normally 

distributed.  
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 Demographic, clinical, MSAS and HRQL results were tabulated and described using 

appropriate univariate statistics. The data were described in terms of frequency (percent) for 

categorical variables, and mean, standard deviation (SD), median and interquartile range for 

continuous variables. The MSAS scores were presented as means and SDs for the sake of 

historical comparison with other patient populations; the median and interquartile range were 

also used, as the scores were not normally distributed. The bivariable analysis included an 

analysis of variance to explore the differences between gender, tumour grade, tumour location, 

presence of a shunt and number of treatment modalities and HRQL as measured by the PedQL 

subscales and total score.  

 Both parametric (Bonferroni and Scheffe corrections for > 2 groups) and non-parametric 

tests (t test) and KruskalWallis (>2 groups)) were used to identify potentially significant 

relationships between gender, tumour grade, tumour location, shunt, number of treatment 

modalities and HRQL as measured by the PedQL subscales and total scores. Parametric 

(Pearson) and non-parametric (Spearmen) correlations were explored between MSAS mean 

symptom scores and PedQL subscales and scores. Based on these findings, a potential pool of 

symptom predictors was selected for multivariate analysis with the PedsQL subscales and total 

score as outcome variables. All of the measures with p<0.05 in the bivariable analysis were 

included in the respective multivariable models. Given the exploratory nature of this study, 

regression analysis was completed acknowledging violation of the assumption of normal 

distribution of continuous variables. A manual and automatic backward stepwise regression 

approach was used to identify the final models. Both techniques yielded the same results. This is 

the preferred method for exploratory analyses, where the analysis begins with a full or saturated 

model and variables are eliminated from the model in an iterative process (25). The standardized 
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regression coefficients (beta coefficients) are presented to show the magnitude of importance of 

each predictor in the regression model.  

 

Results 

Participant and Treatment Characteristics 

 Over the course of eight months (December 2011 to July 2012), 70 children were 

screened for study eligibility (Figure 1). Three children were not screened. Fifty-five of the 

screened children met the inclusion criteria and 50 children agreed to participate in the study, 

giving a response rate of 91%. Of the five eligible children who did not participate, three 

individuals refused to participate and two did not return their surveys. Ineligible children were on 

treatment (n=7), had primary spinal cord disease (n=4), had other malignant diseases (n=2), had 

not received treatment yet (n=1) or were being treated palliatively (n=1). No children were 

excluded based on cognitive impairment. Patient and treatment characteristics of the study 

sample are outlined in Table 1. A few younger children required minimal assistance with tool 

completion. Overall, children had little difficulty completing the two tools. 

 Twenty-six children were male (52%) with a median time of 3.9 years since diagnosis. 

The median age at diagnosis was 6.4 years (range 7 months to 16 years) and at the time of tool 

completion 22 of the children were between 13 and 18 years of age (44%). At the time of tool 

completion, the children ranged in age from 2 to 18.3 years of age. Thirty-two children (64%) 

had Grade 1 (low grade) disease. Half of the tumours (n=25) were located above the tentorium 

and 36 children (72%) did not have a VP shunt. Twenty-one children (42%) had undergone only 

one treatment modality, whereas 15 children (30%) had received surgery, chemotherapy and 

radiation treatment. 
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Symptom Prevalence and Patient Characteristics 

  There was a median of six (out of 31) symptoms per patient. The symptoms with the 

highest prevalence were lack of energy (52%), feeling drowsy (40%), difficulty with sleep 

(38%), lack of concentration (36%) and headaches (36%) (Table 2). The symptoms with the 

highest frequency of occurrence, that is those described as occurring ‘a lot’ or ‘almost always’, 

included difficulties with sleep (16%), headaches (12%) and feelings of irritability (11%). The 

symptoms reported as being ‘moderate’ to ‘very severe’ were lack of energy (32%), lack of 

concentration (29%), difficulties with sleep (25%) and headaches (24%). The most distressing 

symptoms, those reported as being ‘quite a bit’ or ‘very much’ distressing, included pain (14%), 

headaches (12%), lack of energy (8%) and difficulties with sleep (8%). 

HRQL and Symptoms Scores 

 The PedsQL median (interquartile range (IQR)) summary scores were 84 out of a 

possible score 100 (66 - 94) for physical health, 75 out of 100 (65 - 85) for psychosocial health 

and 77 out of 100 (67 - 89) for total scores (see Table 3). The median score (IQR) for the MSAS 

global distress index was 0.8 out of 4 (0 - 1.6). The median score (IQR) for the MSAS physical 

health was 0.3 out of 4 (0 - 0.6); for the MSAS psychosocial health it was 0.6 out of 4 (0 - 0.9); 

and for the MSAS total score it was 0.3 out of 4 (0 - 0.5). 

Patient Characteristics and HRQL 

 The one way analyses of variance between patient characteristics and PedQL summary 

scores are outlined in Table 4. The mean scores for males, children with supratentorial tumours 

and children without VP shunts were consistently higher across all of the HRQL domains, but 

these differences were not statistically significant for p < 0.05. Children with high-grade tumours 
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who underwent three treatment modalities had the lowest HRQL scores, but the differences were 

not statistically significant.  

The bivariable correlations between the PedsQL summary scores and patient 

characteristics are outlined in Table 5. Although it was not statistically significant, age at 

diagnosis was negatively correlated with all of the PedsQL summary scores. No statistically 

significant correlations were identified between time since diagnosis and the PedsQL summary 

scores. 

Symptoms and HRQL 

 The bivariable correlations between the PedsQL summary scores and the MSAS scores 

are outlined in Table 5. The total number of symptoms (range -0.42 to -0.71), the psychological 

symptom score (range -0.33 to -0.61), the physical symptoms score (range -0.48 to -0.63), the 

total symptoms score (range -0.48 to -0.66) and the global distress index (range -0.43 to -0.64) 

were all negatively correlated with the PedsQL psychosocial, physical and total summary scores.  

The bivariable correlations between the PedsQL summary scores and individual 

symptoms are outlined in Table 6. The symptoms that negatively correlated with at least one 

HRQL summary score at a level of significance of p!.01 were lack of energy, feeling drowsy, 

lack of concentration, difficulty with sleep, feeling irritable, pain, numbness/tingling, itching and 

shortness of breath; the correlations ranged from -0.4 to -0.5. Other symptoms that correlated 

with at least one HRQL summary score at a level of significance of p!.05 were headaches, 

worrying, feeling sad, feeling nervous, lack of appetite, dry mouth, diarrhoea and constipation; 

the correlations ranged from -0.3 to -0.4.  
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Symptoms Associated with HRQL 

 The results of the multivariate regression analysis are outlined in Table 7. Three 

symptoms, energy, concentration and pain, explained 37% of the variance in the PedsQL 

psychosocial health scores. Energy, shortness of breath and pain explained 38% of the variance 

in the PedsQL physical health scores. Energy, pain, concentration and shortness of breath 

explained 48% of the variance in the PedsQL total scores.  

 

Discussion 

 Despite the fact that at the time of data collection the average (median) number of years 

since completion of treatment was 3.9, the median number of symptoms identified by the 

participants was six. Many of the participants had been diagnosed with a low-grade disease 

(64%) and their treatment had consisted of surgery alone (42%). Five of the symptoms, energy, 

pain, headache, concentration and sleep, consistently rated the highest across most of the 

measured symptom domains including prevalence, frequency, severity and distress. Energy, 

pain, concentration and shortness of breath were independently associated with reduced HRQL.  

 Children with low-grade tumours had higher clinically relevant (>4.4 change) (23) HRQL 

scores than children with intermediate-grade tumours or high-grade tumours across all of the 

domains. These findings are not surprising given that patients with low-grade tumours undergo 

fewer and less toxic treatment regimens (26,27). The mean HRQL scores were consistently 

higher for males, children with supratentorial tumours and those without VP shunts; however, 

these differences were not statistically significant. This is consistent with previous studies that 

suggested that female pediatric cancer survivors have lower HRQL scores than males (19). 

Tumour location (supratentorial vs infratentorial) was not found to be correlated with self-
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reported HRQL in two other studies, possibly due to their small sample sizes (28,29). The fact 

that patients with shunts had lower HRQL scores was interesting, given that VP shunts are used 

to treat hydrocephalus with or without increasing ventriculomegaly, thereby preventing long-

term cognitive deficits after brain tumour treatment (30). Theroretically, having a VP shunt 

should therefore improve cognitive outcomes and confer a better HRQL (30). The findings in the 

present study did not support this notion, perhaps due to the small sample size. As expected, the 

PedsQL summary scores for physical health, psychosocial health and total scores were lower for 

survivors in this study than for the general population (22), but higher than the scores reported 

for children on active treatment (31).  

Sleep 

 The pediatric brain tumour survivors in this study identified difficulties with sleep as a 

prevalent, frequent, severe and distressing symptom. Although sleep problems have been well 

described in children treated for craniopharyngiomas (32-35), only three patients in this study 

had this diagnosis. Difficulty with sleeping may be underreported in the pediatric brain tumour 

survivor population. Pediatric brain tumour survivors may be particularly at risk for sleep 

dysregulation due to the nature of their disease or its treatment. Sleep dysfunction is a prevalent, 

multifactoral challenge in pediatric cancer survivors; although it can decrease their HRQL (36), 

it has not been frequently studied (37). Most studies have been retrospective and descriptive in 

nature (36) with patterns of sleep disturbances identified in some cross-sectional studies of brain 

tumour survivors (33). Excessive daytime sleepiness is a newer concept that describes sleepiness 

that occurs when one is awake (36,37). Excessive daytime sleepiness can be the result of 

insufficient or fragmented sleep or of an increased drive for sleep (e.g. secondary to increased 

intracranial pressure or drugs such as steroids) (36,37).  
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 Sleep problems in children who have completed treatment for a brain tumour can be 

explained in a variety of ways. Treatment results in direct neurologic damage to the developing 

brain caused by the tumour, hydrocephalus, neurosurgical procedures, and the effects of 

irradiation (36,37). Other medical conditions including underlying breathing problems (e.g. sleep 

apnea), fatigue, pain, stress, endocrinopathies or obesity can also contribute to sleep dysfunction 

in this population (36,37). Disease and treatment-related factors can also contribute to the 

dysfunction of the hypothalamic-pituitary axis, which affects sleep-wake patterns (33). In 

particular, irregular melatonin secretion and low hypocretin levels have been identified as likely 

contributors to decreased daytime alertness (33). The diencephalon is an important structure in 

sleep regulation and tumours located in the hypothalamus, thalamus and brainstem account for 

the largest percentage of sleep disorders (37). Patients with craniopharyngiomas have been 

identified as having a high risk for sleep disorders, perhaps due to secondary narcolepsy  (35); 

they may benefit from melatonin replacement therapy to improve sleep (34). Young patients with 

craniopharyngiomas who received a radiation dose of 3,5000 CGy or more may be at particular 

risk for sleep dysregulation (37). Further studies are needed to study sleep problems in children 

with cancer (33,36). To optimize management of this symptom, formal assessments are required 

to determine the exact mechanisms of sleep dysfunction (36). 

Fatigue 

 Lack of energy or fatigue was also identified as a prevalent, severe and distressing 

symptom in pediatric brain tumour survivors, explaining most of the variability in the HRQL 

scores. Most studies of fatigue and HRQL in children with chronic health problems have focused 

on children with cancer (38), particularly children on treatment (12,39,40). Sleep disturbance has 

been identified as a major factor contributing to fatigue in children on treatment, which can 
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easily be overlooked by clinicians (41). Causes of fatigue in children include pain and sleep 

changes. Fear and worry also contribute to fatigue (41). This clinical challenge has been poorly 

described in pediatric brain tumour survivors. In a study exploring the relationship between 

fatigue and HRQL, brain tumour survivors exhibited more problems with fatigue than patients 

with acute lymphocytic leukemia (42). Fatigue was found to be inversely related to HRQL in a 

sample of 12 brain tumour survivors, including those who had not received treatment for years  

(43).  

Other Symptoms 

 Some of the common symptoms identified in this study, such as concentration, pain and 

headaches, have been poorly described in the pediatric brain tumour survivor literature, and their 

relationship to HRQL has not been well described. Although pain and headaches are very 

common at presentation for pediatric brain tumours, very little has been published about these 

symptoms in survivors. Our finding that 36% of patients experienced headaches is consistent 

with what has been reported in another study (44). In a retrospective chart review of children 

followed in a neuro-oncology clinic, off-therapy headaches were noted in 6 (21%) children with 

medulloblastomas, 10 (28%) children with pilocytic astrosytoma and 11 (69%) children with 

craniopharyngioma (44). Almost half of the patients who presented with pre-diagnosis headaches 

had recurrent off-therapy headaches (44).   

Strengths and Limitations  

 To our knowledge, this is the first study to describe the multidimensional symptom 

experience and HRQL in children up to 18 years of age who have completed treatment for a 

brain tumour. Only three survivors were not screened for the study (4% of the eligible 

population); the majority of the children approached (91%) agreed to participate, thereby 
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minimizing selection bias. Validated, comprehensive, multidimensional instruments were used in 

this study to collect data on symptoms and HRQL. Self-reporting was the gold standard, with 

parent proxies used only when children were too young (e.g. < five years old for the PedsQL and 

< seven years old for the MSAS) to complete the tools themselves. The use of a generic measure 

of HRQL, as opposed to a disease specific tool, allowed comparisons to be made with children 

and adolescents with other diseases and with healthy controls (38).  

 A limitation of this study was that the study was limited to a single centre; however, it is 

a centre serving a large urban and rural region. It may not be representative of this population in 

other regions or provinces. The sample of fifty children included in this study represents a 

heterogeneous group of survivors with respect to disease pathology, age at diagnosis, treatment 

modalities, age at screening and time since completion of treatment. Sample sizes of this 

magnitude are common in single centre pediatric oncology studies. The sample was not 

culturally diverse, further limiting the generalizability of the findings.  

Implications for Practice 

 Pediatric brain tumour survivors continue to experience many symptoms following the 

completion of their treatment for a brain tumour. Care providers need to be particularly diligent 

screening for symptoms especially pain, headaches, fatigue and sleep problems, which may be 

distressing for children. Clinical practice guidelines are needed to address the most common 

symptoms and to empower patients and their families with evidence-informed management 

strategies.  
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Conclusion 

 Symptom research is a burgeoning field in cancer care and pediatrics. It is increasing our 

understanding of the complexity of the symptom experience and its relationship to outcomes 

such as HRQL. The development of validated, self-report measures that produce reliable data for 

the multidimensional assessment of symptoms and HRQL in children with cancer was an 

important precursor to this research. The next steps involve developing a better understanding of 

the most commonly occurring symptoms in pediatric cancer patients through standardized 

screening and assessment (45). Understanding the most distressing symptoms in pediatric cancer 

survivors can help inform the development of clinical practice guidelines. As the sophistication 

and complexity of clinical inquiry increases, so to does the need to ensure methodological rigor. 

Lastly, multi-centre research is needed to better understand the complexity of the symptom 

experience, its relationship to quality of life outcomes in homogeneous groups, at consistent 

points in time (e.g. on or off treatment) using longitudinal study designs (12,29,41,43,46). This 

study provides a template for a multi-centre study in this population.  
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Table 1  

Patient Characteristics 

  
n 

 
% 

Median  
(25/75 percentile) 

Gender 
Male 
Female 

 
26 
24 

 
52 
48 

 

Age at diagnosis, in years   6.4 (3.0-11.6) 
 

Age at study participation, in years 
2-7 years old 
8-12 years old 
13-18 years old 

 
10 
18 
22 

 
20 
36 
44 
 

12.2 (9.2-16.3) 

Time since diagnosis, in years   3.9 (1.9-6.8) 
 

Tumour grade as per WHO classification 
 Grade 1 (low grade) 

! Astrocytoma (18), craniopharyngioma (3) 
tectal glioma (3), other 8 

 Grade 2 or 3 (intermediate grade) 
! Ependymoma (5), other 1  

 Grade 4 (high grade) 
! medulloblastoma (7), other 5 
 

 
32 
 
 
6 
 

12 

 
64 
 
 

12 
 

24 

 

Tumour location 
Supratentorial 
Infratentorial 

 
25 
25 

 
50 
50 
 

 

Shunt  
 Yes  
 No (1 ligated) 

 
14 
36 

 
28 
72 
 

 

Treatment 
 One treatment modality  

! Surgery, chemotherapy or radiation 
therapy alone 

Two treatment modalities 
! Surgery with chemotherapy, surgery with 

radiation therapy, chemotherapy with 
radiation therapy 

Three treatment modalities 
! Surgery, chemotherapy and radiation 

therapy 

 
 

21 
 

14 
 
 
 

15 
 
 

 
 

42 
 

28 
 
 
 

30 
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Table 2  
 
Prevalence and Characteristics of Symptoms and Total MSAS Score (n=44) 
 

  Patients with symptom   
 
 

 
Symptoms 

 
 

 
Prevalence 

(%) 

Frequency  
reporting 

symptom (a 
lot or almost 

always)  

Severity 
reporting 
symptom 

(moderate, 
severe or 

very 
severe) 

Distress 
reporting 
symptom  

(quite a bit 
or very 

distressing) 

MSAS 
score 

(Mean ± 
SD) 

range 0-4 

 
MSAS 
Median  
(25/75 

percentile) 

Lack of energy * 52.0 10.0 32.0 8.0 0.9 ± 1.0 1 (0-2.0) 
Feeling drowsy 40.9 6.8 18.2 2.3 0.6 ± 0.8 0 (0-1.0) 
Difficulty with sleep * 38.0 15.9 25.0 8.0 0.7 ± 1.1 0 (0-2.0) 
Lack of concentration  36.4 6.8 29.6 - 0.6 ± 0.8 0 (0-1.8) 
Headaches * 36.0 12.0 24.0 12.0 0.8 ± 1.2 0 (0-2.0) 
Feeling irritable 31.8 11.4 22.7 4.6 0.6 ±1.0 0 (0-1.8) 
Worrying * 30.0 2.0 18.0 - 0.5 ± 0.8 0 (0-1.0) 
Pain * 30.0 10.0 20.0 14.0 0.7 ± 1.1 0 (0-1.2) 
Feeling sad * 30.0 - 14.0 - 0.4 ± 0.7 0 (0-1.0) 
Feeling nervous 29.5 2.3 20.5 - 0.5 ± 0.8 0 (0-1.0) 
Numbness/tingling hand, feet 27.3 4.5 11.4 - 0.4 ± 0.7 0 (0-1.0) 
Lack of appetite * 24.0 8.0 18.2 - 0.4 ± 0.8 0 (0-0.2) 
Dry mouth 22.7 4.6 9.1 - 0.3 ± 0.7 0 (0-0) 
Itching * 22.0 8.0 16.0 2.0 0.3 ± 0.8 0 (0-0) 
Cough 20.5 4.5 9.1 - 0.3 ± 0.6 0 (0-0) 
Nausea 18.2 6.8 9.1 6.8 0.4 ± 0.8 0 (0-0) 
Shortness of breath 18.2 4.6 6.8    2.3 0.3 ± 0.7 0 (0-0) 
Dizziness 18.2 4.5 6.8 2.3 0.3 ± 0.6 0 (0-0) 
Weight loss 15.9 n/a - - 0.1 ± 0.2 0 (0-0) 
Diarrhoea 13.6 - 9.1 - 0.2 ± 0.5 0 (0-0) 
Sweating 11.4 4.5 6.8 2.3 0.2 ± 0.6 0 (0-0) 
Hair loss 11.4 n/a 4.5 - 0.1 ± 0.3 0 (0-0) 
Constipation 11.4 n/a 11.4 9.1 0.3 ± 0.9 0 (0-0) 
“I don’t look like myself” 9.1 n/a 4.5 - 0.1 ± 0.3 0 (0-0) 
Change food taste 6.8 n/a 2.3 - 0.1 ± 0.4 0 (0-0) 
Skin changes 6.8 n/a 6.8 - 0.1 ± 0.4 0 (0-0) 
Difficulty swallowing 4.5 - 4.5 - 0.1 ± 0.4 0 (0-0) 
Vomiting * 4.0 2.0 4.6 4.0 0.1 ± 0.7 0 (0-0) 
Mouth sores 2.3 n/a - - 0.0 ± 0.1 0 (0-0) 
Problems with urination - - - - - 0 (0-0) 
Swelling arms/legs - n/a - - - 0 (0-0) 

 
 

Note.  * n=50  
 n/a = not assessed  
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Table 3  
 
Descriptive Statistics for PedsQL and Memorial Symptom Assessment Scale (n=44) 

 

Note. * n=50 

 
 

Measure 

 
Possible 

range 
 

 
 

Mean (SD) 

 
Median  

(25/75 percentile) 
 

 
PedsQL physical health summary score * 

 
0-100 

 
76.6 (23.0) 

 
84.4 (66.6-94.0) 

 
PedsQL psychosocial health summary score * 

 
0-100 

 
74.0 (18.0) 

 
75.0 (65.0-85.4) 

 
PedsQL total score * 

 
0-100 

 
74.6 (18.2) 

 
77.2 (67.0-89.5) 

 
# MSAS symptoms per patient 

 
0-31  

 
6.3 (5.1) 

 
6.0 (2.0-9.0) 

 
MSAS   physical health summary score 

 
0-4 

 
0.4 (0.4) 

 
0.3 (0-0.6) 

 
MSAS   psychosocial health summary score 

 
0-4 

 
0.6 (0.5) 

 
0.6 (0-0.9) 

 
MSAS   total 

 
0-4 

 
0.3 (0.3) 

 
0.3 (0-0.5) 

 
MSAS   Global Distress Index 

 
0-4 

 
1.0 (1.0) 

 
0.8 (0-1.6) 
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Table 4  

One-way Analysis of Variance - Patient Characteristics and PedsQL  

 

 

 
PedsQL score 

 
 
Variable n 

 
Psychosocial 

Mean  
(SD) 

Physical 
Mean 
(SD) 

Total 
Score 
Mean 
(SD) 

 
Gender 

Female 24 72 (19) 73 (24) 72 (19) 
Male 26 75 (16) 80 (22) 76 (17) 

 
Tumour Grade 

Low grade tumour 32 78 (16)  83 (17) 80 (15) 
Intermediate grade tumour 6 65 (19) 59 (26) 63 (21) 
High grade tumour 12 65 (19) 71 (30) 67 (22) 

 
Tumour location 

Supratentorial 26 76 (15) 79 (19) 77 (15) 
Infratentorial 24 70 (20) 75 (26) 72 (21) 

 
Shunt     

No 36 76 (17) 78 (23) 76 (18) 
Yes 14 69 (19) 72 (24) 70 (19) 

 
Number of treatment modalities 

One treatment modality 21 68 (20) 75 (16) 79 (18) 
Two treatment modalities 14 71 (27) 77 (16) 82 (23) 
Three treatment modalities 15 67 (19) 74 (18) 77 (16) 
     

 
Note. No differences statistically significant at the p ! 0.05 level 
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Table 5 
 
Bivariable Correlations: Patient Characteristics/Measures and PedsQL (n=44) 

 

 

 
PedsQL Summary Scores 

 
Psychosocial Health Physical Health Total Score 

Patient Characteristic/Measures 
 
Pearson Spearman Pearson Spearman Pearson Spearman 

 
Age at diagnosis (n=50) -0.06  -0.05 -0.14 -0.13 -0.10 -0.08 
 
Time since diagnosis (n=50)   0.11   0.01   0.10   0.00   0.11   0.02 
 
MSAS  
  
   Total # symptoms  -0.55** -0.71** -0.42** -0.59** -0.53** -0.69** 
  
   Psychological symptom score -0.56** -0.61** -0.33* -0.39** -0.50** -0.55** 
  
   Physical symptom score -0.55** -0.63** -0.48** -0.57** -0.55** -0.63** 
 
  Total symptom score -0.61** -0.66** -0.48** -0.54** -0.59** -0.64** 
 
  Global Distress Index -0.60** -0.64** -0.43** -0.52** -0.56** -0.61** 
       

 

 

Note. *   Correlation is significant at the 0.05 level (2-tailed) 
 ** Correlation is significant at the 0.01 level (2-tailed) 
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Table 6 

Bivariable Correlations between Symptoms and PedsQL Summary Scores 

 

Peds QL Summary Scores 
Psychosocial Health Physical Health Total Score 

MSAS mean score 

 
 
n Pearson Spearman Pearson Spearman Pearson Spearman 

Lack of energy 50 -0.4** -0.4** -0.5** -0.5** -0.5** -0.4** 
Feeling drowsy 44 -0.4** -0.4** -0.4** -0.4** -0.4** -0.5** 
Lack of concentration 44 -0.4** -0.4** -0.3 -0.2 -0.4* -0.4* 
Headache 50 -0.2 -0.3* -0.2 -0.3* -0.2 -0.3* 
Difficulty with sleep 50 -0.4* -0.4** -0.2 -0.3 -0.3* -0.3* 
Feeling irritable 44 -0.4** -0.4* -0.2 -0.2 -0.3* -0.3* 
Worrying 50 -0.2 -0.2 -0.1 -0.3* -0.2 -0.2 
Pain 50 -0.4** -0.4** -0.4** -0.4** -0.4** -0.5** 
Feeling sad 50 -0.4* -0.3* -0.1 -0.1 -0.3 -0.2 
Feeling nervous 44 -0.2 -0.3* -0.2 -0.3 -0.2 -0.3 
Numbness/tingling 44 -0.3* -0.3* -0.3* -0.4** -0.3* -0.4* 
Lack of appetite 50 -0.3* -0.3* -0.2 -0.2 -0.3 -0.3* 
Dry mouth 44 -0.3* -0.2 -0.2 -0.1 -0.3* -0.2 
Itching 50 -0.4** -0.3* -0.4** -0.2 -0.4** -0.3* 
Cough 44 -0.1  0.0 -0.1  0.0 -0.1  0.0 
Nausea 44 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 
Shortness of breath 50 -0.3* -0.3 -0.5** -0.3* -0.4** -0.3 
Dizziness 44 -0.2 -0.2  0.0 -0.1 -0.1 -0.2 
Weight loss 44 -0.0 -0.1  0.0 -0.1  0.0 -0.2 
Diarrhoea 44 -0.3* -0.3* -0.2 -0.2 -0.3 -0.3* 
Sweating 44  0.2  0.2  0.2  0.3  0.2  0.3 
Hair loss 44  0.1  0.1  0.0  0.0  0.0  0.0 
Constipation 44 -0.3 -0.3 -0.4* -0.3* -0.3* -0.3 
“Don’t look like 
myself” 

44 
-0.2 -0.2 -0.1 -0.2 -0.2 -0.2 

Change food taste 44  0.1  0.0  0.2  0.1  0.1  0.1 
Skin changes 44 -0.3 -0.3 -0.1 -0.1 -0.2 -0.2 
Difficulty swallowing 44 -0.1 -0.1 -0.2 -0.2 -0.2 -0.2 
Vomiting 44 -0.1 -0.1 -0.1 -0.2 -0.1 -0.1 
Problems with Urination 50   a   a   a   a   a   a 
Mouth sores 44 -0.2 -0.2 -0.1 -0.2 -0.2 -0.2 
Swelling arms/legs 44   a   a   a   a   a   a 

 

Note. *  Correlation is significant at the 0.05 level (2-tailed) 
 **  Correlation is significant at the 0.01 level (2-tailed) 

  a  Cannot be computed because at least one of the variables is constant   
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Table 7 

Multivariate Regression: Symptoms Associated with PedsQL Scores  

 

 

 

 
Regression Coefficients 

 
 
 

Predictors 
 

 
Unstandardized 

Beta 

 
Standardized 

Beta 

 
 
 

P-value 

 
 
 

R2 

 
PedsQL psychosocial health score1 
 MSAS mean score energy 
 MSAS mean score concentration 
 MSAS mean score pain 

 
 

-6.6 
-6.8 
-4.3 

 
 

-0.4 
-0.3 
-0.3 

 
 

.01 

.02 

.04 
 

 
 

.37 

 
PedsQL physical health score2 
 MSAS mean score energy 
 MSAS mean score SOB 
 MSAS mean score pain 

 
 

-7.0 
-11.6 
-6.0 

 
 

-0.3 
-0.3 
-0.3 

 
 

.03 

.02 

.03 
 

 
 

.38 

 
PedsQL total Score3 
 MSAS mean score energy 
 MSAS mean score pain 
 MSAS mean score concentration 
 MSAS mean score SOB 

 
 

-5.4 
-4.7 
-6.8 
-7.9 

 
 

-0.3 
-0.3 
-0.3 
-0.3 

 
 

.03 

.02 

.02 

.03 
 

 
 

.48 

 

Variables removed from model: 
1  drowsiness, sleep, irritability, sadness, numbness/tingling, appetite, dry mouth, itching, 
 SOB, diarrhoea 
2 drowsiness, numbness/tingling, itching, constipation 
3  drowsiness, sleep, irritability, numbness/tingling, dry mouth, itching, constipation 
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Figure 1 
Response Rate Flow Diagram 

 

 

 

  

 

70 patients screened 

107 clinic visits  

over 8 months 

 

73 potential patients for screening 

 

55 patients eligible 

 

50 patients recruited 

Response rate: 50/55=91% 

 

34 repeat visits 

3 refused to participate 
2 did not return survey 

Not eligible n=15 
 7 on treatment 
 4 primary spinal cord disease 
 2 other diseases 
 1 new diagnosis 
 1 palliative treatment 
 

 

3 patients not screened 
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Chapter 5 

Symptoms, Coping and Quality of Life in 

Pediatric Brain Tumour Survivors:  

A Qualitative Study 
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Abstract 

Problem and Purpose 

Children diagnosed with brain tumours undergo surgery, chemotherapy and/or radiation 

therapy to cure the disease, minimize the risk of recurrence and increase survival.  However, 

long after treatment is finished children experience many symptoms related to their disease and 

its treatment. The purpose of this study was to explore the symptom experience, coping strategies 

and children’s descriptions of their quality of life (QOL) after treatment for a brain tumour.  

Methods 

An interpretive descriptive qualitative study was undertaken with children and youth who 

had completed treatment for a brain tumour. Participants underwent semi-structured interviews. 

Content analysis was guided by interpretive description methodology.  

Results  

Twelve children and youth, aged 9-18 between one and 14 years since diagnosis 

participated. They were experiencing one to seven of the following symptoms: feeling tired, 

pain, headaches, emotional problems, difficulty thinking and remembering, problems with sleep, 

physical problems and weight changes. Symptoms were described as interfering with physical 

activity, keeping up with school, maintaining appearances, and inhibiting communication. The 

coping strategies of the participants included:  reconditioning, taking breaks, taking medication, 

challenging themselves, volunteering, maintaining friendships, laughing, and using aids. 

Children described their QOL as good.  

Conclusion 

Survivors of a pediatric brain tumour continued to experience multiple symptoms that 

had an effect upon their life, yet overall, they described their QOL as good. This dissonance may 
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be partially explained by posttraumatic growth. Volunteerism and the need to maintain social 

relationships with family and friends were identified as important coping strategies by many 

children.   
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Background 

 Pediatric brain tumours are the most common solid neoplasm in children and represent 

the most common cause of cancer deaths in this population (1). Cures often come at a high price 

in terms of late effects that can impair long-term quality of life outcomes (2). Current 

management strategies for patients diagnosed with pediatric brain tumours involve trying to 

optimize long term survival in children with high-risk tumours, while maintaining high survival 

rates in children with low risk disease (2). Advances in diagnostic imaging techniques, surgical 

techniques, improved precision of radiation treatment delivery and tailored chemotherapy 

protocols have led to improved outcomes in several types of pediatric brain tumours (e.g. 

medulloblastomas) (2,3). Risk-adapted strategies that take into account the molecular genetics of 

the tumour cells, have also contributed to these improvements (2,3). Despite these advances, 

survival outcomes in children with high-grade disease remains suboptimal (2,3). Treatment for 

children with pediatric brain tumours can results in many neurologic complications such as 

neurocognitive problems that can affect their daily function (4). 

 In a systematic review where the authors explored the evidence on symptom experience 

and health-related quality of life (HRQL) of pediatric brain tumour survivors who had completed 

treatment, a number of conclusions were drawn (5). Generally in these studies (n = 16), survivors 

of pediatric brain tumours had significantly lower HRQL scores across domains when compared 

to other cancer survivors, healthy peers, or normative data. Noteworthy was that there were no 

qualitative studies found describing this phenomenon during survivorship or its effect on their 

HRQL. 

 A recent cross-sectional study evaluated the symptom experience and HRQL in 50 

children in ambulatory care who had completed treatment for brain tumours (6). Although 64% 
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of participants had low grade disease and 42% were treated with surgery alone, children reported 

a median of six symptoms. Five symptoms (e.g. energy, pain, headache, concentration and sleep) 

were consistently rated the highest across all symptom domains measured. Energy, pain, 

concentration and shortness of breath explained 48% of the variance in the Pediatric Quality of 

Life Inventory total scores.  

 Quantitative studies provide a limited perspective on the symptoms experienced by 

children with cancer. There are discrepancies between self-assessment by children and proxy 

measures (e.g. parents or teachers) that may be a result of paper-and-pencil type questionnaires 

or because children are not as attentive as parents to reporting (7). Also, these question-based 

data collection approaches answer the research questions about “how much” without elaborating 

fully on the symptoms experienced (8-10). Unfortunately, little is known about the symptom 

experience among various age groups and how symptoms interfere with daily life (11).  

Purpose 

 The purpose of this study was to explore the symptom experience and its effect on QOL 

of children and youth who have survived a brain tumour. Research questions include: (1) What 

are the symptoms experienced? (2) How do these symptoms affect their QOL? (3) What coping 

strategies are used by these children/youth to manage symptoms?  (4) How do children/youth 

describe their QOL? 

 

Methods 

Design 

 An interpretive, descriptive qualitative research design was used to address the research 

questions. Interpretive description is a qualitative inquiry that helps to develop new knowledge 
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by understanding the reality of the lived health and illness experience (12,13). Interpretive 

description allows for the generation of new knowledge related to the subjective and patterned 

aspects of human responses providing clinicians with the contextual knowledge required to apply 

evidence in the clinical setting (12). Research studies using the interpretive descriptive design 

seek to discover associations, relationships and patterns between phenomenon of interest (12). 

 Setting and Participants 

  The study took place at a 165-bed pediatric health and research center serving Eastern 

Ontario, Western Quebec, and Baffin Island. Approximately two children per month are 

diagnosed with a brain tumour at this center. Health care services are provided by an inter-

professional team including physicians (neurosurgeons, oncologists, radiation oncologists), nurse 

practitioners, nurses, neuropsychologists, physiotherapists, and social workers. Pediatric 

treatments including neurosurgery and chemotherapy are provided onsite with radiation 

treatment provided in the adjacent adult oncology program.  

Eligibility Criteria 

 Children were eligible if they were between the ages of eight and 18, were English 

speaking, and were a minimum of three months post completion of therapy. They were excluded 

if they were undergoing active treatment or were unable to express themselves verbally due to 

cognitive impairment.  

A purposive sample of children of both sexes was invited to participate. To include a 

range of developmental stages, three children/youth from each of the following groups were 

selected: eight to 12 year-olds, 13 to 15 year-olds and 16 to 18 year-olds. As symptoms could 

vary depending on the time since completion of treatment, we aimed to recruit children/youth 

who were less than two years since completion of treatment and those who were greater than two 
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years since completing treatment. Recruitment continued until no new ideas were being 

generated (14).  

Data Collection 

 Participants for this study first completed a survey exploring symptoms and HRQL(6). 

Over the course of eight months (December 2011 to July 2012), 55 children/youth met the 

inclusion criteria and 50 agreed to participate in the study (response rate of 91%). Participants 

were asked if they would agree to be contacted for a follow-up interview. All 50 children/youth 

agreed to be contacted and 12 were selected for interviews based on the purposeful sampling 

strategy. Written consent was obtained from parents or legal guardians as well as from 

participants who were 14 years of age or older.  

A semi-structured interview guide was used. Children/youth were first asked to talk about 

their cancer experience including diagnosis and treatment. Then they were asked to describe 

symptoms that they had identified in the quantitative portion of the study. Prompts were used to 

help them describe how these symptoms affected their QOL and what helped them cope with the 

symptoms. Children/youth were asked to describe their QOL and any other symptoms that had 

not already been discussed in the interview or that may not have been included on the survey. 

 Interviews were coordinated with their planned return visits to the outpatient clinic within 

the hospital. Interviews took place in a private conference room and parents were welcome to 

attend and observe the interviews. Interviews were tape-recorded and field notes were taken. 

Recordings were transcribed verbatim. 

Analysis 

 Consistent with interpretive description methods, inductive analysis was used (13).  Data 

analysis occurred concurrently with data collection supporting a constant comparative 
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methodology (15). Data was compared and contrasted within and between participants. Analytic 

techniques outlined in Giorgi’s framework were used (16). First, the entire transcript was read in 

order to get a general sense of the whole. Second, transcripts were re-read with the specific aim 

of discriminating “meaning units” with a focus on the phenomenon of interest (e.g. symptoms, 

coping, effect and QOL). Next, all of the “meaning units” were reviewed to more directly 

identify the insight contained in them. Finally, all of the transformed meaning units were 

synthesized into a consistent statement regarding the participant’s experience.  

Credibility/Rigor  

 The research questions and design are consistent with interpretive descriptive 

methodology, enhancing epistemological consistency (12,15). An audit trail was maintained to 

identify how text was coded and thematically organized optimizing analytic logic and ensuring 

that the study could be replicated.  A nurse researcher with oncology expertise (DS) 

independently analyzed two interviews completely and audited the results.  The other nurse 

researcher (GM) conducted member checking with three participants by presenting and 

reviewing a summary of the findings (Figure 1) to verify the accuracy of interpretation. 

Quantitative and qualitative findings were triangulated in this enquiry, optimizing representative 

credibility and enhancing substantive completeness (12).   

 

Results 

 Of the 14 children invited to participate in this study, 12 participated (response rate 86%) 

with two male youth declining the interview (Table 1). Following consent, participants were 

interviewed alone, with the exception of one child who was accompanied by her mother. 

Participants of both sexes were equally represented. The median age at diagnosis was 10 years of 
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age (range nine-18) with a median time since diagnosis of three years (range one-14). 

Participants had been diagnosed with low and high-grade brain tumours for which they received 

a variety of treatments including surgery, chemotherapy, and/or radiation treatment. Half the 

participants had ventriculoperitoneal shunts in place. Interviews were 10 to 21 minutes (median 

17 minutes). When asked to validate findings during member checking, participants agreed that 

their thoughts and feelings were represented in the summary figure. They did not want to add 

anything else to the figure. Interviews took place a median of 9.2 weeks after completion of the 

survey (range 0-28 weeks). 

Symptoms 

 Children identified the following symptoms: feeling tired, pain and headaches, emotional 

problems, difficulty thinking and remembering, problems with sleep, physical problems and/or 

weight changes (Table 2). Children did not identify any other symptoms that had not been 

identified in the survey.  

 Feeling tired. The most common symptom described by seven children/youth was 

feeling tired associated with low energy or drowsiness. Participants described having less energy 

or feeling drowsy particularly at the end of the school day. The participants conveyed that their 

energy was the worst after treatment (especially radiation treatment) and that it improved over 

time but remained suboptimal.  

Well, like in gym, I can’t do all the stuff that the other kids can do ‘cause I get tired more 
quickly [17 year old female, >2 years since diagnosis (17F>2)]. 
 
No, my energy is not great. I have to be careful how much energy I need because I do get 
tired real quickly (15M>2). 
 

 Pain and headaches. Pain was described as headaches, shunt-related pain, or extremity 

pain following physical exertion. Some children/youth experienced mild to moderate headaches 
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rated as two to five out of 10 for severity.  These headaches were experienced infrequently or 

weekly and were exacerbated by dizziness, fatigue at the end of the day, or loud noises on the 

school bus. Another child described continuing to experience more severe “humongous” (9M>2) 

headaches rated as seven to eight out of 10 for severity, on a more frequent, daily basis.  

The shunt, it hurts sometimes. It causes pain and also when you do a lot of effort it can 
cause a headache. Like if you're lifting something heavy, pushing a lot or whatever it 
starts to hurt. Along where the valve is. Because you tense your muscles and it kind of 
presses the valve I think. Something in your head just really starts to hurt (16M< 2). 
 
Sometimes I get a little bit of pain in my legs and my arms and sometimes the back of my 
neck starts to hurt like this morning (9M>2). 
 

 Emotional problems. Children/youth described emotional distress in a variety of ways 

including describing feelings of anger, stress, worry, nervousness, sadness and irritability. Some 

participants described frustration and sadness related to functional impairments such as unilateral 

limb weakness that resulted from their brain tumour treatments. Other children had difficulty 

articulating why they felt distressed. One child said, “I get stressed out but I don’t even know 

what I am stressed out about” (16F>2). Stress was sometimes described as the precursor to the 

development and exacerbation of other symptoms, like headaches. One child described feeling 

“sad and worried” (14F>2) when she was alone. Two participants described being worried about 

the possible need for medical interventions or the fear of bullying by peers. 

Well, I was sad. When you go through something [treatment] like that, well it makes you 
down I guess, a little bit. I was also angry because of my right arm. I wasn't able to pick 
things up and then I dropped things. That's maddening (15F<2).  

 
I do worry when I come to the doctors. I think because I got so many needles I was 
scared that the visits may be about needles, and I have to get one or something. I worry 
about not being on time, to something like school. And…I worry about…I think 
about…what if someone is mean to me at school today or something like that (12F>2). 

 
 Hard to think or remember. Another symptom described by children/youth related to 

cognitive dysfunction included difficulty thinking, remembering, focusing, doing schoolwork or 
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paying attention in class. One child described that, “in school, my head does not think as well 

some days” (15M>2). He described this as being particularly difficult when he was tired. 

Another boy described having difficulty with his schoolwork but noted that, “my teacher gives 

me easier work…because he knows I have cancer” (9M>2). 

Well, sometimes, I will tell my educational assistant that I have to go to the bathroom and 
we will be walking to the bathroom and I will walk right into another classroom. She will 
be like, “Where are you going? You said you had to go to the bathroom. Oops…” 
(17F>2). 

 
 Sleep problems. Several children/youth described difficulties falling asleep, waking up 

in the middle of the night and having trouble falling back to sleep or simply not getting enough 

sleep. One child stated, “It usually takes me a few hours to get to sleep” (15M>2). Another 

described, “Sometimes I just wake up in the middle of the night and I can’t go back to sleep for a 

while” (16M<2). Sleep was impaired due to weight gain associated with endocrine dysfunction 

with one child who was diagnosed with obstructive sleep apnea requiring bi-level positive 

airway pressure (BiPAP) treatment. He described himself as a “tired kid for about one year” 

(10M<2) before he was diagnosed and appropriately treated. Another child also required BiPAP 

and continuous oxygen saturation monitoring for diaphragmatic dysfunction due to treatment. 

She frequently became short of breath overnight, with apnea alarms sounding which interrupted 

her sleep. The increased need for sleep was described following recovery from radiation 

treatment. One child described not feeling refreshed by sleep in the morning, “I get out of bed in 

the morning and I feel that I should go back to bed” (16F>2). 

 Physical problems. Physical problems resulted from the direct effects of treatment with 

surgery, chemotherapy or radiation treatment. Problems included unilateral paralysis, aphasia, 

loss of vision, hearing loss, decreased muscle strength, shortness of breath, dizziness and balance 

issues.   
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I have had no vision in my left eye since I was I think around 3 or 4 and um, I got my 
cataract removed…I gained back some vision, but not all (16F>2). 

 
My right hand and my right leg, I can't pick things up like most people can. I can 
sometimes but it takes me more time. I can’t do the same things with other kids. I can't do 
sports like other kids. Sometimes the other kids are already gone and I can't keep up with 
them. Things like that (15F< 2). 
 
Sometimes I have to breathe in and I cannot really speak. Yes, I guess it is like a 
shortness of breath. I never thought about that but sometimes I just have to take a second 
because just for some reason I lost my breath real quick (15M>2). 

 
 Weight changes. A few participants described decreased appetite, weight gain or 

“chubbiness” following completion of treatment. One child explained her petite size by saying, 

“I’m not usually hungry, I don’t eat a lot” (17F>2). Weight gain was often related to tumour 

location and post surgical endocrine dysfunction. 

I gained weight after surgery. They want me to lose weight, my mother does too. I eat a 
normal diet. My mom wants me to be active which I am (14F>2). 
 
It [chubbiness] also just comes with a bunch of other stuff. Like the reason I am here 
today [endocrinology follow-up]. The brain tumour is near my pituitary gland (10M< 2). 
 

 

Symptom Effect on Quality of Life  

Children/youth described how symptoms affected their physical activities, keeping up 

with school, their appearance and communication and provided many examples of these (Table 

3).  

 Doing physical activity. Physical challenges limited participant’s ability to complete 

certain tasks or participate in certain activities.  In some cases, they described needing more time 

compared to their healthy peers, to complete activities, due to their physical limitations.  Some 

children/youth described activity intolerance due to fatigue or headaches.  Participants described 

how symptoms affected their ability to do things that they used to be able to do.  Examples 
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included not being able to fully participate in physical health and education class because of not 

being able to run or breathe properly. Other children/youth described functional effects including 

difficulties performing routine tasks such as chores around the house or lifting objects. Some 

activity restrictions were related to parents’ concern about their children/youth with VP shunts 

playing contact sports, being hit, or getting hurt. 

Um, my vision loss affects me for driving purposes. Because when I started driving with 
my G1, I steered more towards the right side because that is the side that I can see out 
of…In sports, I play baseball, I am a right-hand batter and it affects me because I have to 
turn my whole head and not just like the side of my head or face like most people do. And 
then for rugby, you can’t see through mulls of people (16F>2). 
 
I have a lot of energetic friends. My one best friend he is very energetic. I went kayaking 
with him and I found out he took me on a path thinking it was somewhere else, but it 
really wasn’t, and I was tired. It was a hot day. It was hard. I cannot go on a long treck 
or anything (15M>2). 

 
 Keeping up at school. Participants described the effect of symptoms on their ability to 

manage schoolwork. Some children/youth described frustration related to missing school for 

follow-up appointments. On some occasions, participants described feeling too tired to attend 

school. Fatigue sometimes affected thinking. Memory problems including forgetting things and 

losing things contributed to difficulties succeeding at school. One child described having 

difficulty reading and not getting work done because of not understanding what the teacher 

required. 

I was not able to go to school because I had so little energy that I had a teacher come in 
for school. I only started off with going half days because I would get so tired and now 
we have worked up to full days (15M>2). 
 
When we come to CHEO every week on a Wednesday, I always miss computer time… We 
were about to do a worksheet in French today but then I had to come here (9M>2). 
 

 My appearance. Children/youth described how changes in their physical appearance or 

ability to communicate affected their ability to feel good about themselves and maintain 
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relationships with their peers.  Weight gain also interfered with participants’ abilities to engage 

in normal activities. In a few cases, children/youth described being teased by peers due to their 

physical appearance, particularly weight gain. 

Well chubbiness affects my appearance and it affects my activities by getting in my way 
because I am chubby (10M<2). 
 
Kids teased me back in grade two last year and in grade one. They always say I’m a 
fatso, but now that has stopped because that was back in grade one and last year in 
grade two. That was back then when they did not know me too much but now they know 
me they do not call me the bad words anymore…When I would touch them, they would 
have to touch somebody else or if they don’t, they get my “cooties” unless they have their 
fingers crossed (9M>2). 
 

 Hearing and speaking. Both receptive and expressive issues related to communication 

were described. Communication was impaired due to difficulties hearing and speaking fluently. 

Hearing my parents from across the house, if they ask me to do something, I don’t always 
hear them. Or like, um, if I hear a loud noise, I don’t always hear it loud, I hear it as a 
soft noise (16F>2). 

 
I also developed aphasia so I have difficulty reading and speaking…Well I don't think I 
talk as much as I used to. I’m more reserved. I have difficulty starting conversations… I 
have difficulty explaining things sometimes. I have difficulty explaining things precisely. 
My parents keep telling me, “You're not explaining it properly, you are just saying what 
you see in your head.” I don't understand what they're trying to tell me (15F< 2). 

 
 
 
Coping Strategies 

 Participants recounted ways they found to cope with their symptoms by: reconditioning, 

taking breaks, managing themselves, challenging themselves, volunteering, keeping up 

friendships, laughing and using aids (Table 4). 

 Get my conditioning back. Some participants described wanting to get back to their 

baseline function or improve their current physical condition. They achieved this by trying to 

participate as much as possible in regular physical activities like physical health and education 
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class, taking courses (e.g. lifeguarding), learning new sports (e.g. mountain biking, fencing), 

participating in community activities (e.g. dance classes), participating in fundraising walks for 

cancer and practicing “more and more and more” (14M< 2).  

I am trying to work up, I try to exercise more often and do sports. I’m trying different 
kinds of sports and outdoor stuff, so my energy is coming, it is better than it was before, a 
lot better but it (low energy) is still there. I am trying to get it back…I’m trying to get my 
conditioning back (15M>2). 
 
Well, I would like to start hockey again next year, this coming year and I’m not sure if I 
am going to do a sport in the summer or not. Probably just road hockey with my friends 
and get more exercise because I haven't done much (16M< 2). 

 
 Take breaks. Despite a desire to get back into physical shape, many children/youth 

verbalized energy deficits that occurred over the course of the day or during physical activities 

requiring them to take a break or lie down. Participants described being aware of their limitations 

with respect to energy conservation and were cautious not to over-expend their limited resources. 

Often passive strategies like resting or lying down were employed to manage symptoms 

including headaches or fatigue. Children/youth described slow reintegration to school starting 

with half days and building to full school days. Occasionally, participants described having to 

take time off school. One child said, “I took a day off yesterday because I was tired” (15M>2). 

The same child described easing back to school following significant headaches: “I wasn’t able 

to go to school at all until very recently. I have been back for a while now, three half days, 

mornings, per week” (15M>2). Some children/youth had to restrict their activities by limiting 

their extracurricular involvements so that they could focus more on their schoolwork.  

When I am walking, like around a store for a long time, I have to sit down because I get 
tired (12F>2). 

 
No, my energy is not great. I have to be careful how much energy I need because I do get 
tired real quickly…I just take breaks…I cannot do things constantly over and over 
(15M>2). 
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 Take medications. Participants clearly described how they managed their symptoms like 

headaches. They described taking over-the-counter medication such as acetaminophen or 

ibuprofen as needed when symptoms interfered with their activities of daily living.  

When it's (headache) really bad, yes, I take Tylenol and I also take something at bedtime 
that is specific for headaches but it's not really helping (15F<2).  
 
Once a month or so (gets headaches). I got one this morning because I was reading in the 
car. If it is at nighttime they will just go away as soon as I lie down but they just last for a 
couple of hours. I usually take Advil (13F<2). 
 
I just started taking, like, stronger Advil. Instead of the regular one (16F >2). 
 

 Challenge myself. Children/youth described wanting to move forward by challenging 

themselves or learning new skills. They viewed their physical deficits as obstacles that they 

wished to overcome. Even if at first they were not successful, they did not want to give up.  

I’m trying to get a summer job, halftime job or something. I tried this job strawberry 
picking and it was a hot day and I cannot take hot days that well because it gets me tired 
and it just goes through the loop of not being able to do it. So it did not work that well but 
I’m going to try it again. Like in the store where it has got refrigerators and stuff like that 
(15M>2). 
 
At different times I try to test out and challenge my vision in the left eye, as it is changing. 
And I like cover my right eye so I don’t always favor it. I just kind of do it off and on to 
see what I can see out of my bad eye (15F>2). 
 
I am doing hockey and I go to gym every three days. This summer I am going to play 
ultimate Frisbee. And I’m going to go to a couple of camps. And I am going to start doing 
my second year, second level of lifeguarding course (10M< 2). 
 

 Volunteer. Participants described being involved in the community in a variety of ways 

with their church, youth groups, pastoral committees or school cancer awareness fundraising 

activities.  Some participants were involved in supporting their parents who spoke on their behalf 

at cancer awareness or fundraising activities. Participants described telling their stories at school 

assemblies to motivate other children to get involved in the Relay for Life fundraising events.  



 108 

These various activities helped children/youth cope with the challenges they faced following 

completion of treatment. 

And like last year, I did a brain tumour walk. And really I guess I am just thinking if 
things are as bad, it might as well get better. And I did a brain tumour walk last year and 
my goal was 50 bucks. That is not very much. And then I ended up raising 583 bucks. And 
this year, I already got 200 bucks in one week and a corporate sponsorship. So, really it 
just keeps me going knowing that things are going to get better, not worse. And people 
are supporting you (10M< 2). 
 
Volunteering feels good to give back to the many different things when I was a kid. I kind 
of see where they were when I was there and kind of helping people who are in my 
situation that I was in. The youth team is getting together to do activities at night of 
awareness so we are doing different surveys and whatnot to kind of see…Health and 
different types of cancer prevention, different types of things that cause cancer, how you 
can avoid it. It helps me kind of go forward (16F>2). 
 
One time my mom had to do something at a place and I had to go with her so she could 
talk about me; how she thinks about my cancer and all. She had to step up on the stage 
with me holding the necklace and another guy helped me too. He had already done his 
speech and he helped me hold my necklace up and my mom told everybody how she 
thought about me having cancer and worrying that I almost died and all, and that her 
mom had cancer too (9M>2). 
 

 Keep up friendships. Five children/youth described the importance of maintaining 

relationships with their family members or friends. Participants also described the importance of 

the healthcare team members or support staff in helping them during their ongoing journey. 

Social networking (e.g. Facebook, Skype) was described as a mechanism for maintaining 

relationships, particularly with friends. One child described how comfortable she felt at church 

because she had “a whole bunch of friends around” and she didn’t feel like she was “being made 

fun of” (12F>2). When describing how she coped with stress, another girl described, “I call 

somebody. I call one of my friends and just kind of talk to them” (16F>2). 

My family, they’ve been so supportive. That really helped me. I always knew there was 
always somebody there to help me (15F< 2).  
 
Mom, she always makes sure she has got my back. My friends, they are supporting 
(10M<2). 
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 Laugh. Children/youth described using humor and laughter to cope with their symptoms. 

One boy spoke about “pranking” his sister (16M<2). One girl mentioned the importance of her 

dad “making jokes all the time” (15F<2) to help her remain positive. Another girl made a joke 

about herself by explaining that her “blonde hair” explained her forgetfulness (17F>2).  

For example, my dad, anytime I was feeling down or sad, he would do something to make 
me laugh. … Just make me laugh (15F<2).  
 
No one sees my shunt. I do not mind if people see it. They did not even know it is there. I 
like it because I gave it [his shunt] a name. I called it “Bumpy”. So I had some fun with it 
(15M>2). 
 

 Use aids. Participants described a variety of creative techniques they used to help them to 

cope with functional deficits such as exercise intolerance or cognitive challenges like memory 

impairment. One young girl who described herself as “very forgetful” (17F>2) relied on her 

mother to keep a detailed calendar of upcoming events. She found this to be very useful. She also 

relied on her educational assistant at school to teach her tricks to help her remember letters and 

mathematical calculations. One boy described needing an alarm clock to help him “balance out” 

his days with respect to sleeping (15M>2). Some children received academic accommodation to 

provide individual support. Participants also expressed needing physical aids like hearing aids, 

walkers, and power-chairs. 

Sometimes I just forget to bring things like I will just forget to do something…I write it 
down somewhere noticeable and I keep a calendar. My mom helps me to remember 
things as well (17F>2). 
 
I use my walker at school. Sometimes, if my gym class goes a long distance, me and my 
EA (educational assistant) will use my power chair (17F> 2). 
 
I have always been good at school. It has been hard like maybe I am stuck on a question. 
I have an IEP (individualized education plan) or something like that. I just get them to 
read over my question. I get help from my teacher, which is OK. I do not mind that some 
people might not, but I like it (15M>2). 
 
My hearing fluctuates…I use a hearing aid (16F>2). 
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Subjective Assessment of Well-Being  
 
 Eleven participants described their QOL as “good” or “fine” (Table 5). One participant 

described their QOL as better than before. One female participant said, “I have a good life. I am 

happy” (14F>2). Another girl was able to recognize that her QOL had actually improved since 

treatment for her brain tumour as she was not “like getting headaches all the time and stuff” and 

did “not have to sleep all day” (13F<2). A male described feeling “mostly good about his life” 

but was “exasperated with the shunt” (16M<2). Another male described how his chubbiness 

negatively affected his QOL.  

Um, before I guess, before my brain tumour started growing and stuff, I was like a little 
superstar athlete there, I was like, doing quite well. I was like in K9 which was like the 
best hockey for initiation, and I was like scoring and I was like really fit. Like extremely 
fit. Now…(points to himself)…My chubbiness does affect my quality of life actually, it’s 
more or less like, well, “you were a really fit kid and then you got a brain tumour which 
made you chubby.” So it’s like, yeah, I used to be like a superstar in like gym and like, 
make all the teams. And now I’m not making much teams [laughs]… I think I have a 
good quality of life, although I won the bad luck lottery a couple of times…I just think 
that everything is going to get better, and it has (10M<2). 
 
It is fine the stuff that I really like about my life is that I get to go to hockey games for 
free. I got to go to Disney with free tickets from the Make a Wish Foundation and I also 
got to drop the puck on the ice and also I got to go to lots of wonderful things (9M>2). 
 

 

Discussion 

 This study has helped to identify the breadth and depth of the symptom experience of 

children who have survived a brain tumour. Frequently cited symptoms experienced included: 

feeling tired, pain and headaches, emotional issues, difficulty thinking and remembering, 

problems with sleep, physical impairments, and weight changes. The symptoms affected 

children/youth in a variety of ways, affecting their ability to participate in physical activities, to 

manage school, to maintain appearances, and to communicate. Coping strategies described 
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included: reconditioning, taking breaks, taking medication, challenging themselves, 

volunteering, keeping up friendships, laughing, and using aids. They described a good overall 

QOL. We believe this is the first reported qualitative study exploring the symptom experience, 

coping and QOL outcomes in children/youth following treatment for a brain tumour.   

Interestingly, there is discordance between children/youth symptoms and the effect these 

had upon their lives and their reported QOL, which they rated as quite good. Perhaps the 

experience of the cancer diagnosis and treatment has somehow changed a survivor’s frame of 

reference with respect to what they consider important in their life, compared to their peers. This 

appears to be similar to post-traumatic growth (PTG) that is defined as positive change 

experienced as a result of a struggle with trauma (17). Most studies of PTG have been conducted 

with adults, although a systematic review identified 25 studies of PTG in children/youth, the 

majority of which had been completed in the past five years (17). The types of traumatic events 

included natural disasters or terrorist attacks. Four studies included adolescent cancer patients. 

Each oncology study used a different tool to measure the central construct of PTG. 

Environmental characteristics, distress responses, social processes, psychological processes, 

positive outcomes and demographic variables could be associated with PTG in children/youth 

(17). A more recent study found that PTG was unrelated to time since diagnosis (18). 

Adolescents who believed they were more likely to relapse and used coping strategies of 

acceptance had higher levels of PTG (18). 

 Another study that explored psychological adjustment among young adult survivors of 

childhood cancer survivors [4% central nervous system (CNS) disease] compared to siblings 

found that survivors reported greater PTG than their siblings and survivors diagnosed at older 

ages(19). Cognitive capacity to understand the implications of cancer treatment may be a 
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required antecedent to PTG. When compared to childhood leukemia survivors, survivors of CNS 

disease reported significantly less PTG. Ongoing cognitive, behavioral and physical conditions 

may contribute to a more negative assessment of effect of cancer in these individuals, precluding 

them from PTG (19). While the notion of PTG is intriguing, some believe that the ongoing 

chronic nature of cancer makes it different from other acute traumas.  Therefore, there remains 

an indeterminate interpretation of the relationship between PTG and emotional well being (20).  

  The children/youth in this study articulated the importance of friends, family and 

maintaining social relationships. This buffer may also help to explain the dissonance between 

their many symptoms but nevertheless, a good QOL. A literature review of QOL in young 

people with chronic illness identified eight concept analyses all based on the adult literature. The 

perceptions or experiences of young people, consideration of their developmental changes, 

language level, or their understanding of health and illness were not well represented in the 

identified concepts in the review (21). While the illness experience imposes constraints that vary 

according to developmental stage and can be altered by the interaction of friends and family, 

young people living with chronic illness generally view themselves and their lives similarly to 

their healthy peers (21). The attributes of developmental stage and the importance of peer group 

and family need to be incorporated into the conceptualizations of health-related QOL of young 

people with chronic disease (21). 

 Participants in this study described a strong desire to give back to the cancer community 

through volunteerism. The cancer diagnosis may provide children/youth with a unique 

motivation to get involved in activities that bring quality to their lives in different ways. Despite 

challenges to their physical appearance (e.g. obesity, short stature) or their mobility challenges, 

participants described getting involved with cancer awareness and fundraising activities. The 
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positive experience of volunteerism may also help to us to understand how children/youth seek 

to enrich their lives and enjoy a good QOL after completing treatment for a brain tumour. 

Choosing to volunteer after a stressful personal experience may represent an opportunity for 

personal growth and to be with others who share a similar experience or illness (22,23). In 

another study of nurses’ experiences as cancer survivors, almost all of the nurses identified the 

benefits of sharing their experiences as a patient and as a care provider through participation in 

volunteer activities such as fundraising walks or support groups (24). They described how they 

appreciated receiving similar support from others during their journeys. Nurses also viewed 

participating in the study itself as a form of volunteerism, as they were contributing to a better 

understanding of survivorship (24). Similarly, helping or volunteering behaviors, which are 

important to youth development, have been shown to benefit both the recipient and the volunteer 

(25).  

Strengths and Limitations 

 This study should be considered in light of its potential limitations, as well as its 

strengths. As a qualitative interview with 12 participants the results represent their experience 

with symptoms and how they coped. First, children/youth were interviewed specifically to 

extrapolate on the symptoms identified in a prior quantitative study rather than starting with an 

open-ended question. For this reason, participants may have been less inclined to discuss other 

symptoms affecting them. However, the self-analysis this assignment required was a worthy 

endeavor. Another strength of the study was the maintenance of an audit trail, independent 

auditing of the qualitative analysis, and member checking to enhance the credibility of the 

findings. Finally, to facilitate transferability of the findings, a rich description was provided of 

the setting and the participants’ characteristics.  
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Implications for Practice 

 Inter-professional healthcare teams who are involved in the care of children/youth 

treated for brain tumour should be aware of the multitude of symptoms experienced during 

survivorship and the diverse nature of the symptom experience. This study has highlighted the 

complex nature of the symptoms experienced, the effect on daily activities and the coping 

strategies of the children/youth, thereby reinforcing the need to explore each child/youth’s 

experience individually. This knowledge can be used during survivorship care to prompt 

healthcare professionals to better understand children/youth’s symptom realities and to facilitate 

appropriate coping strategies.  

 

Conclusion 

Children surviving brain tumours articulated multiple symptoms while also maintaining 

they had a “good” QOL. This dissonance may be partially explained by post-traumatic growth. 

Children described a variety of coping mechanisms to deal with symptoms including maintaining 

social relationships with friends and families, as well as community engagement. These findings 

highlight the need for healthcare professionals to be aware of the breadth and depth of symptoms 

experienced by this group of survivors, while also understanding the effect on their daily lives. 

Care providers can help mitigate negative outcomes by being aware of and supporting coping 

strategies. 



 115 

 
References 

(1) Faria CM, Rutka JT, Smith C, Kongkham P. Epigenetic mechanisms regulating neural 
development and pediatric brain tumor formation. Journal of Neurosurgery.Pediatrics 
2011;8(2):119-132. 
 
(2) Pollack IF. Multidisciplinary management of childhood brain tumors: a review of outcomes, 
recent advances, and challenges. Journal of Neurosurgery.Pediatrics 2011;8(2):135-148. 
 
(3) Packer RJ. Childhood brain tumors: Accomplishments and ongoing challenges. J Child 
Neurol 2008 Oct;23(10):1122-1127. 
 
(4) Monje M, Fisher PG. Neurological complications following treatment of children with brain 
tumors. J Pediatr Rehabil Med 2011;4(1):31-36. 
 
(5) Macartney G, Harrison MB, Stacey D, VanDenKerkhof E, McCarthy P. Quality of life and 
symptoms in pediatric brain tumor survivors: A systematic review (Doctoral dissertation). 
Queen's University, Kingston, Ontario. 2013. 
 
(6) Macartney G, VanDenKerkhof E, Harrison MB, Stacey D. Symptom experience and quality 
of life in pediatric brain tumor survivors: A cohort study (Doctoral dissertation). Queen's 
University, Kingston, Ontario. 2013. 
 
(7) Carpentieri SC, Meyer EA, Delaney BL, Victoria ML, Gannon BK, Doyle JM, et al. 
Psychosocial and behavioral functioning among pediatric brain tumor survivors. J Neurooncol 
2003 Jul;63(3):279-287. 
 
(8) Vatne TM, Slaugther L, Ruland CM. How children with cancer communicate and think about 
symptoms. Journal of Pediatric Oncology Nursing 2010 Jan-Feb;27(1):24-32. 
 
(9) Woodgate RL, Degner LF, Yanofsky R. A different perspective to approaching cancer 
symptoms in children. Journal of Pain & Symptom Management 2003 Sep;26(3):800-817. 
 
(10) Woodgate RL. Feeling states: a new approach to understanding how children and 
adolescents with cancer experience symptoms. Cancer Nurs 2008 May-Jun;31(3):229-238. 
 
(11) Ruland CM, Hamilton GA, Schjodt-Osmo B. The complexity of symptoms and problems 
experienced in children with cancer: a review of the literature. Journal of Pain & Symptom 
Management 2009 Mar;37(3):403-418. 
 
(12) Thorne S. Interpretive Description. Walnut Creek, CA: Left Coast Press, Inc.; 2008. 
 
(13) Thorne S, Kirkham SR, MacDonald-Emes J. Interpretive description: a noncategorical 
qualitative alternative for developing nursing knowledge. Res Nurs Health 1997 Apr;20(2):169-
177. 



 116 

 
(14) Caelli K, Ray L, Mill J. 'Clear as Mud': Toward Greater Clarity in Generic Qualitative 
Research. International Journal of Qualitative Methods Spring 2003;2(2):1. 
 
(15) Lincoln, Y.S. & Guba, E.G. Naturalistic inquiry. California: Sage Publications; 1985. 
 
(16) Giorgi Ae editor. Phenomenology and psychological research. Pittsburgh, PA: Duquesne 
University Press; 1985. 
 
(17) Meyerson DA, Grant KE, Carter JS, Kilmer RP. Posttraumatic growth among children and 
adolescents: a systematic review. Clin Psychol Rev 2011 Aug;31(6):949-964. 
 
(18) Turner-Sack AM, Menna R, Setchell SR. Posttraumatic growth, coping strategies, and 
psychological distress in adolescent survivors of cancer. Journal of Pediatric Oncology Nursing 
2012 Mar-Apr;29(2):70-79. 
 
(19) Zebrack BJ, Stuber ML, Meeske KA, Phipps S, Krull KR, Liu Q, et al. Perceived positive 
impact of cancer among long-term survivors of childhood cancer: a report from the childhood 
cancer survivor study. Psychooncology 2012 Jun;21(6):630-639. 
 
(20) Sumalla EC, Ochoa C, Blanco I. Posttraumatic growth in cancer: reality or illusion? Clin 
Psychol Rev 2009 Feb;29(1):24-33. 
 
(21) Taylor RM, Gibson F, Franck LS. A concept analysis of health-related quality of life in 
young people with chronic illness. J Clin Nurs 2008 Jul;17(14):1823-1833. 
 
(22) Matthews BA, Baker F, Hann DM, Denniston M, Smith TG. Health status and life 
satisfaction among breast cancer survivor peer support volunteers. Psychooncology 2002 May-
Jun;11(3):199-211. 
 
(23) Cohen M, Numa M. Posttraumatic growth in breast cancer survivors: a comparison of 
volunteers and non-volunteers. Psychooncology 2011 Jan;20(1):69-76. 
 
(24) Picard C, Agretelis J, DeMarco RF. Nurse experiences as cancer survivors: part II--
professional. Oncol Nurs Forum 2004 May;31(3):537-542. 
 
(25) Siu AM, Shek DT, Law B. Prosocial norms as a positive youth development construct: a 
conceptual review. The scientific world journal 2012;2012:832026. 

 
 

 



 117 

Table 1  
 
Patient and Treatment Characteristics 

  
n 

 
Percent 

 
Median (Range) 

 
 
Gender 
 Male 

Female 

 
 
6 
6 

 
 

50 
50 

 

 
Age at diagnosis 

   
10.3 (2.5-14.9) 

 
Age at interview, years 
 9-12 

13-15 
16-18 

 
 
3 
5 
4 

 
 

25 
42 
33 

 
14.8 (9.5-17.7) 

 
Time since diagnosis, years 

< 2 years, male 
< 2 years, female 
> 2 years, male 
> 2 years, female 

 
 
3 
2 
3 
4 

 
 

25 
17 
25 
33 

 
3.0 (1.4-14.05) 

 
Tumour grade per WHO classification 
 Grade 1 (low grade) 

! Astrocytoma 5, germinoma 2, other 2 
 Grade 4 (high grade) 

! medulloblastoma 2, other 1 

 
 
9 
 
 
3 

 
 

75 
 
 

25 

 

 
Shunt 
 Yes 
 No 

 
 
6 
6 

 
 

50 
50 

 

 
Treatment 

Surgery alone 
Surgery, chemotherapy 
Surgery, radiation therapy 
Chemotherapy, radiation therapy 
Surgery, chemotherapy, radiation therapy 

 
 
3 
2 
2 
1 
4 

 
 

25 
17 
17 
8 
33 
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Table 2 Symptom Summary 

 

Participant  
Participant Characteristics 1 2 3 4 5 6 7 8 9 10 11 12 

Age group 9-12      !    !  !    
Age group 13-15 !   !     !  !    !   
Age group 16-18  !   !  !        !  

Time since dx < 2 years !     !  !   !    !   
Time since dx > 2 years  !  !  !    !   !  !   !  

 
 
 
 
 

Total # pts  
reporting 
symptom 

# Treatment modalities 1 3 2 1 3 2 2 1 3 2 2 3  
Symptoms 
1. Feeling tired - low energy, drowsiness  

 
 

!  

 
 

!  

 
 

!  

 
 
!  

 
 

!  

   
 

 

 
 

 

 
 

!  

  
 
!  

 
 
7 

2. Hurt and headaches - headaches, shunt pain, leg 
pain 

 
!  

 
!  

  
!  

  
!  

 
!  

 
!  

   
!  

  
7 

3. Emotional problems - stress, worry, nervousness, 
sadness, irritability  

  
!  

  
!  

  
!  

  
!  

 
!  

 
!  

   
6 

4. Hard to think or remember - forgetfulness, 
difficulty explaining things, paying attention 

  
!  

  
!  

 
!  

  
!  

   
!  

 
!  

  
6 

5. Sleep problems - waking, difficulty falling asleep  
!  

  
!  

 
!  

 
!  

 
!  

 
!  

   
 

   
6 

6. Physical problems - paralysis, aphasia, vision loss, 
hearing loss, decreased muscle strength, shortness 
of breath, dizziness, imbalance 

  
 
 

!  

  
 
 
!  

 
 
 
!  

   
 
 
!  

  
 
 
!  

   
 
 
5 

7. Nutrition problems - dry mouth, decreased 
appetite, weight gain, chubbiness 

   
!  

  
!  

   
!  

     
3 

Total number symptoms per participant  
3 

 
5 

 
3 

 
6 

 
5 

 
3 

 
3 

 
4 

 
1 

 
5 

 
2 

 
1 
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Table 3 Quality of Life Outcome Summary 

 

 

 

 

 
Participant 

 

 
 
Outcomes 

1 2 3 4 5 6 7 8 9 10 11 12 

 
Total # pts 
reporting 
impact 

1. Can’t do activities 
- not being able to do what I used to do, 

gym class, running, arm weakness, 
lifting, breathing 

 
 
 
!  

 
 
 
!  

   
 
 
!  

  
 
 
!  

  
 
 
!  

 
 
 
!  

   
 
 
6 

2. Hard keeping up at school 
- missing school, too tired for school, 

forget, loose things, getting easier 
work 

   
 
!  

 
 
!  

   
 
!  

  
 
!  

 
 
!  

   
 
 
5 

3. Affects my appearance 
- Being teased, chubbiness, facial 

reconstruction 

   
 
!  

 
 
!  

   
 
!  

  
 
!  

    
 
4 

4. Hard to hear or speak  
- Hearing, speaking 

  
!  

   
!  

    
!  

    
3 
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Table 4 Coping Summary 

 

 
Participant 

 

 
 
Coping with symptoms 

1 2 3 4 5 6 7 8 9 10 11 12 

 
Total # pts 
reporting 

coping 
technique  

1. Get my conditioning back 
- be active 

 
!  

 
!  

 
!  

   
!  

 
!  

  
!  

 
!  

 
!  

 
!  

 
9 

2. Take breaks 
- lie down (headaches, fatigue) 

 
!  

   
!  

 
!  

 
!  

 
!  

 
!  

 
!  

 
!  

 
!  

  
9 

3. Take medications 
- Self-medication 

  
!  

  
!  

  
!  

 
!  

 
!  

   
!  

  
6 

4. Challenge myself 
- Learn new skill 

 
!  

 
!  

 
!  

 
!  

      
!  

  
!  

 
6 

5. Volunteer 
- Cancer awareness, religion, youth 

groups, pastoral committees 

 
 
!  

   
 
!  

 
 
!  

  
 
!  

   
 
!  

   
 
5 

6. Keep up friendships 
- family, friends, health care 

professionals, social networks 

 
 
!  

 
 
!  

 
 
!  

       
 
!  

 
 
!  

  
 
5 

7. Laugh 
- Use of humor 

!  !    !      !    4 

8. Use aids  
- memory, physical, parents, 

educational 

    
 
!  

 
 
!  

     
 
!  

 
 
!  

  
 
4 

 



121 

 

Table 5  
 
Quality of Life Quotes 
 

1.  Mostly I just feel good about life.  
 

2 Well, it's much better than it was before.  
 

3 Great. I have a good quality of life. Although I won the bad luck lottery a couple of times. 
Well, like, my parents got divorced a couple of weeks ago after 21 years of marriage. And I 
got a brain tumour, so. Other than that though, I think I have a great quality of life. I just 
think that everything is going to get better, and it has.  

 
4 It is very busy. I have stuff almost every night after school: projects, homework. Um, I 

volunteer for the Relay for Life planning committee and the Youth committee for the 
Canadian Cancer Society. Ball starts in April and rugby practices are starting soon. And in 
the summer, I am never home because I am always volunteering. 
 

5 Good.  
 

6 It’s good. 
 

7 It is fine the stuff that I really like about my life is that I get to go to hockey games for free. I 
got to go to Disney with free tickets from the Wish Foundation and I also got to drop the 
Puck on the ice and also I got to go to lots of wonderful things. 
 

8 I have a good life. I am happy. 
 

9 I feel fine now, I don’t have to be away from home which I like. And…I have a good school 
and I have lots of friends not just at school but at my church. So, I have a nice home where I 
feel comfortable. 
 

11 Good. 
 

12 Fine, good, enjoying it. 
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Feeling tired 

 

Pain and 
headaches 

Emotional 
problems 

 

Hard to think 
or remember 

Sleep 
problems 

 

Physical problems 

Weight changes 

Get my 
conditioning back Take breaks 

Take medications 
Challenge myself 

Volunteer 

Keep up 
friendships 

Laugh 

Use aids 

Doing physical 
activity 

Keeping up  
at school 

 
My appearance 

Hearing and 
speaking 

Figure 1 Symptoms, Coping and Quality of Life Outcomes 

 

Symptoms 

Coping Strategies 

Quality of Life 

Outcomes 
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Chapter 6 

Q-MapS - An Action Plan for Oncology Survivors 

 
Survivorship 

 Survivorship is defined as the unique phase in the cancer control continuum after the 

completion of primary and adjuvant treatment and before recurrence, referral to palliative care or 

death (1). It is a time of transition that can be fraught with difficulties (1). Survivors frequently 

face physical, mental and social problems related to the cancer experience (2). In pediatric cancer 

survivors, physical issues can include cerebrovascular challenges (3), ocular late effects (4), 

auditory late effects (5), cardiac late effects (6), endocrine sequelae (7,8) and fertility issues (9-

11). Psychosocial issues can also arise including body image challenges (12), psychosexual 

functioning issues (13), friendship issues (14) and even post-traumatic stress (15,16).  

Several issues have been identified in the care of pediatric cancer survivors including the 

need to i) address health counselling, health surveillance and health preserving interventions 

(17,18); ii) monitor physical performance limitations and initiate preventative and restorative 

interventions (19); and iii) target groups at high risk for adverse outcomes (20). The 

implementation and evaluation of supportive interventions that enhance survivors’ social and 

vocational skills also need be considered (21). Survivorship is experienced by children within the 

context of the family (22) and family relationships can be important mediators in child survivors’ 

adjustment to adult life (23). Long-term follow-up guidelines contain recommendations that help 

to identify who is at risk and what type of screening and interventions are required to monitor for 

the possible side effects of treatment (24-27). Nurses have a pivotal role to play in the 

management of the patient care issues that arise during survivorship; the specific needs vary 

according to the populations and the model of care used to structure care.  
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Models of Care  

 Care during survivorship is variable and different models of care exist to facilitate 

multidisciplinary oncology follow-up treatment (28,29). All of the models support the common 

goal of improving the quality of care for the cancer survivor by delivering comprehensive, 

coordinated care with tailored follow-up (2). Specialized care is required for pediatric cancer 

survivors (30,31). Although there is no single way to provide the best survivorship care, patients 

and their families should be encouraged to take responsibility for their own care. This can be 

achieved by ensuring clarity around surveillance, preventive health, screening for second 

malignancies and managing co-morbidities (1,32). To date, there are few studies that support the 

development of guidelines, services and resources for healthcare professionals who are assisting 

young people in the transition from active therapy to follow-up care after a cancer episode (31). 

While existing pediatric oncology guidelines(24-27) do address some individual symptoms such 

as fatigue, they do not identify population-specific symptom profiles.  

 

Thesis Summary 

 Survivorship for children completing treatment for a pediatric brain tumour is a 

challenging time for patients and their families and for their care providers. The transition from 

active treatment to returning to a more normal life and normal routines can be difficult given the 

physical, academic, social and emotional challenges. A major focus for nurses and other care 

providers is to enhance survivor’s health-related quality of life (HRQL) through prevention, 

management and optimization of their physical, emotional, social or cognitive care needs. In this 

thesis, my focus is on the link between symptom experience and HRQL in this population. The 

aim is to identify how care providers might enhance supportive care. In particular, nurses have a 
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pivotal role in the assessment and management of the care issues faced by children and their 

families following completion of their active treatment for cancer; addressing these issues is part 

of facilitating the transition to survivorship care. 

 In this thesis, I undertook a mixed methods study to address the gap in our current 

understanding of the complexity of the symptom experience and its relation to HRQL in 

pediatric brain tumour survivors. The ultimate goal is to support caregivers who are caring for 

survivors of pediatric brain tumours. The research used an emergent design with three phases. In 

the first phase, an integrative study (systematic review) of previous research on the HRQL 

outcomes and symptom experience of children who have survived a brain tumour was 

undertaken. In the second phase, a quantitative study of the relationship between symptom 

experience and HRQL in 50 children survivors was completed, followed by a qualitative study of 

12 children that explored symptom experience, coping and quality of life. Finally, the results of 

phases 1 and 2 were translated into an evidence-informed clinical practice framework for 

implementation and further testing. 

 Sixteen studies of children who had survived pediatric brain tumours were included in the 

integrative study. The focus of these studies were risk factors, HRQL and the constellation of 

symptoms experienced after treatment (33). Compared to healthy peers, pediatric brain tumour 

survivors fared worse on most measures of HRQL. Risk factors that were associated with 

decreased HRQL included degree of hypothalamic tumour involvement, osteopenia, children 

identified as requiring special education, older age at diagnosis, greater than one year since 

treatment and radiation treatment. Instruments used to measure HRQL were heterogeneous with 

respect to the domains of HRQL included in the tool. A major finding of this review was the gap 

in our understanding of the link between the multidimensional symptom experience of children 
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and HRQL outcomes. In addition, there was a lack of conceptual clarity around the domains that 

should be included in the measurement of HRQL. A standardization of these measures would 

allow for comparisons across patient groups. This systematic review informed the next phase of 

study in two ways. First, the systematic review clarified what is known about the effects of 

symptoms on HRQL during survivorship. Second, it provided a critical review of the most 

widely used and validated pediatric HRQL instruments.  

 In phase two, a single-centre quantitative study used a survey to explore the relationship 

between symptoms and HRQL outcomes in children following treatment (34).  Fifty children 

participated in this observational, cross-sectional study of children in ambulatory care who had 

completed treatment for a brain tumour. A major finding was that, although the children were 

nearly four years post treatment, they had a median number of six symptoms. This study used 

patient self-reports, which is the gold standard for symptom assessment and HRQL in children 

who are old enough to complete the tools. Parent proxy measures (20% for symptom assessment, 

10% for quality of life assessment) were used only when the children were too young to use the 

validated tools. In this study, children as young as seven were able to describe the 

multidimensional aspects of their symptom experiences and were able to distinguish between 

symptom prevalence, frequency, severity and degree of distress. This has important clinical 

implications, as in clinics the focus is on assessing and managing symptoms that are distressing 

to the children. The most distressing symptoms, those reported as causing ‘quite a bit’ or ‘very 

much’ distress, included pain, headaches, lack of energy, difficulty with sleep and feeling 

irritable. While this study was designed to explore the relationship between symptom experience 

and HRQL and did not focus on detecting statistically significant relationships, correlational 
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analysis did identify that some symptoms including energy, concentration, pain and shortness of 

breath may be negatively associated with HRQL.  

 After completing the survey, questions remained about how children described their 

symptom experience, how they managed their symptoms, how symptoms affected their daily 

lives and how they described their overall well-being. These questions were addressed in a 

qualitative study, in which 12 survey respondents were interviewed (35). These children 

eloquently described their symptom experience including how the symptoms negatively affected 

their well-being. The children also provided insight into the creative coping mechanisms they 

used to mitigate these effects. Despite their personal challenges, many children described “giving 

back” or “reaching out” to their communities through cancer fund-raising activities and 

volunteerism. Interestingly, the children demonstrated remarkable reliance and described their 

quality of life overall as good.  

 

Q-MapS 

 Together, these three studies can help to shape the care of children who have transitioned 

to survivorship. To optimize this phase of care, clinicians need to understand the link between 

symptom experience and HRQL outcomes. The final objective of this enquiry was to integrate 

the study findings into an easy to use, practical approach to clinical practice within the context of 

survivorship care needs and the structure of care delivery. The evidence from the three studies 

was used to develop a preliminary clinical practice framework: the Queen’s-Macartney 

Multidisciplinary Action Plan for Oncology Survivors (Q-MapS) (Figure 1). The components of 

the Q-MapS include the domains of physical, emotional, social and cognitive well-being. These 

broad domains are similar to HRQL and child development domains. Modifiable clinical issues 
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populate the framework according to whether the aim is to prevent, manage or optimize clinical 

challenges (36). The Q-MapS framework is populated by the findings from the three main 

enquiry studies. Findings derived from the systematic review appear in regular font in Figure 1. 

Findings from the quantitative study appear in bold font with findings from the qualitative study 

in italics.  

Clinical Application 

 Practice. Following treatment completion, children are generally followed according to 

standardized clinical pathways. This includes frequent monitoring for potential late effects of 

treatment using diagnostic imaging monitoring that becomes less frequent and more tailored over 

time. The aim of follow-up visits is to ensure that children are being appropriately monitored for 

potential complications of treatment (e.g. osteopenia), to screen for emotional, social or cognitive 

problems and importantly to identify signs or symptoms of possible recurrence. These visits are 

usually 20 to 30 minutes and may occur as infrequently as once a year.  

 The Q-MapS could be used as a starting point for the assessment of pediatric brain 

tumour survivors during follow-up visits in neurosurgery or medical oncology clinics. The Q-

MapS provides a list of items that could initiate discussion on issues that might otherwise not be 

brought up during the assessments. For example, the framework highlights the importance of 

discussing and dealing with issues such as teasing or self-esteem issues. It focuses on the 

assessment of the physical symptoms most frequently described by pediatric brain tumour 

survivors including pain, headaches, fatigue and sleep. Children may be unaware of or reluctant 

to identify symptoms if they do not know that they may be related to their previous treatment for 

a brain tumour. Identifying and discussing important physical symptoms is a first step to 

devising a plan to manage and monitor the symptoms over time. Parents may also be unaware 



 

 

129 

that their children have been suffering in silence. This approach highlights the need for clinicians 

to discuss ways to optimizing outcomes such as improving physical reconditioning, supporting 

community engagement or using memory aids. 

 Education. The Q-MapS provides an easy-to-use and easy-to-understand practical 

approach to the potential issues affecting the population of interest. It sometimes takes 

experienced clinicians many years of work with a particular population to become familiar with 

the common concerns or areas of clinical care that require special attention. A novice care 

provider may not have this insight. The Q-MapS provides novice multidisciplinary care 

providers with a high level overview of what issues they may want to pay particular attention to, 

when assessing these patients and their families. Notably, it encourages a holistic approach to 

care. The Q-MapS enhances the assessment of physical symptoms and provides a comprehensive 

supportive care plan with emotional, social and cognitive dimensions. These areas are equally 

important and each warrants assessment and discussion. Q-MapS could also be used as a guide to 

facilitate problem-based documentation. 

 Technological applications. The Q-MapS could easily be developed into a technology-

assisted application for a device such as a smartphone. This could serve as a patient diary and 

could assist survivors in the identification, quantification and tracking of issues over time. The 

Q-MapS could also provide an accurate starting point for the discussion of issues of concern. 

Ideally, these assessments could be tied to the patient’s electronic health record, much like the 

Edmonton Symptom Assessment Scale for adult oncology patients is being used across Regional 

Cancer Centres in Ontario to screen for symptom distress (37).  

 Guidelines. Understanding the most frequent, prevalent and distressing physical, 

emotional, social and cognitive issues of concern to pediatric brain tumour survivors can help 
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drive the development of specific recommendations and guidelines. For example, a recent 

Canadian survey of adult oncology nurses identified the symptoms that most frequently required 

telephone support and triage (38). This information was then used as the basis for the 

development of standardized practice guidelines for remote support of treatment-related side 

effects of cancer treatment (39). Given the infrequency of direct contact during survivorship 

care, similar tele-practice guidelines for the management of symptoms in children undergoing 

cancer treatment have been developed recently in Ontario (40). A precursor to guidelines 

development includes having a substantive understanding of the most commonly occurring 

symptoms in pediatric cancer patients through standardized screening and assessment (41) in 

homogeneous groups (e.g. children on or off treatment). 

 Research. The Q-MapS represents a first step in integrating information from a 

systematic review, a quantitative study and a qualitative study of symptom experience and 

quality of life outcomes in pediatric brain tumour survivors. It provides a starting point, but it is 

by no means complete. More research is needed to validate the findings identified here and to 

enhance the robustness of the framework. In this example, the Q-MapS was developed for a 

specific pediatric oncology population. A synthesis of existing studies or new research could 

allow for the development of other population specific Q-MapS for pediatric or adult cancer 

survivors. 

 

Discussion 

 The findings from this study could be used to develop brain tumour survivor-specific 

screening tools for symptom assessment during follow-up survivorship clinics. The 

multidimensional symptom assessment tool used in this study, which includes 31 symptoms, is 
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not practical for routine use in the clinical setting. However, a screening tool based on the top ten 

symptoms identified in the quantitative study, which used a Likert scale or visual analogue scale, 

might be quite practical. The clinical applications described above for the Q-MapS could also be 

piloted in a number of clinical settings. It could be used as a review prior to follow-up clinic 

visits, and could form a starting point for discussions during patient assessments or as a teaching 

tool with healthcare provider students. 

 More research is needed to explore the relationship between symptoms and HRQL. In 

particular, these findings need to be replicated in a larger sample of homogeneous brain tumour 

survivors studied in a longitudinal fashion. A longitudinal study of symptoms in a homogeneous 

group over time would allow for the exploration of symptom clusters. For example, symptoms 

experienced one-year post treatment in astrocytoma survivors may be distinct from symptoms 

experienced two-years post treatment. Understanding how symptoms evolve or change over time 

will help care providers appropriately tailor their assessments. These types of studies are 

challenging in pediatric populations due to small sample sizes. Multicentre studies would need to 

be designed. Larger studies could be used to detect statistically significant differences between 

symptoms and HRQL. These studies could also be replicated in other specific pediatric patient 

survivors, such as acute lymphocytic leukemia survivors.  

 The qualitative study gave children a voice and allowed them to explore their thoughts 

and feelings about their symptom experience and its effect on their day-to-day lives and feelings 

of well-being. The children were articulate and insightful and provided valuable insight into the 

breadth and depth of their coping strategies. These qualitative findings complimented the 

quantitative findings and enriched the data. More research is needed to explore how symptoms 
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affect children’s day-to-day lives and how they cope. This information will enable care providers 

to better understand and support coping strategies.  

 

Conclusion 

 Survivorship is an important phase in care delivery, particularly for at-risk populations. 

Pediatric brain tumour survivors experience many physical, emotional, social and cognitive 

issues related to their disease or its treatment; many of these issues can be prevented, managed or 

optimized, if they are identified and addressed. This PhD thesis appears to be the first study to 

systematically explore symptom experience and HRQL outcomes in pediatric brain tumour 

survivors using an emergent study design. The development of Q-MapS provides a starting point 

for a discussion between patients, their families and their care providers about important aspects 

of their care. This framework, which requires further validation, could be used as a valuable tool 

during annual follow-up care, which is characterized by tight time constraints. This generic 

framework is a synthesis of previous and new research on  pediatric and adult cancer survivors. 

In addition to its application to clinical practice, Q-MapS could be used in multidisciplinary 

education and research. Its use in the development of clinical practice guidelines and 

development of related technological applications are important next steps.   
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Figure 1  

Queen’s-Macartney Multidisciplinary Action Plan for Oncology Survivors (Q-MapS) 

 

 
Pediatric Brain Tumour Q-MapS  

 
 

Domain 
 

Prevent 
 

Manage 
 

Optimize 
 

Physical ! Osteopenia 
! Unhealthy weight changes 
! ! Muscle strength 

! Pain 
! Headaches 
! Fatigue 
! Sleep 

! Physical activity 
! Physical conditioning 
! Self-management (meds, pace & space) 

Emotional ! Teasing ! Irritability 
! Worry 
! Sadness 
! Nervousness 

! Personal goal setting 

Social ! Self-esteem issues 
! Appearance issues 

! Communication challenges  ! Speaking fluency 
! Community engagement 

Cognitive ! Falling behind at school ! Concentration 
! Thinking problems 
! Forgetfulness, remembering problems 

! Use of memory aids 

 
 
Note: 
Regular font – findings from systematic review 
Bold font – findings from quantitative study 
Italics – findings from qualitative study 
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Appendix A - Eligibility Criteria 

 

Inclusion Exclusion 

Population  
- Pediatric oncology patients who have 

completed active treatment for a brain 
tumor 

- Active treatment defined as surgery, 
systemic therapy and/or radiation therapy 

- Children under 18 years of age at time of 
study 

 

 
- Pediatric brain tumor survivors over the 

age of 18 at the time of the study 
- Children undergoing palliative treatment 

Intervention(s)/phenomenon of interest 
- Assessment or description of physical, 

psychological (e.g. cognitive, emotional) or 
behavioral symptoms 

 

 

Professionals/Patients 
- Any health care professionals working with 

the population of interest  
 

 

Outcome 
- Qualitative or quantitative studies include 

some measure or description of quality of 
life (subjective or objective) 

 

 

Healthcare Setting 
- May include hospital, ambulatory or 

community based care settings 
 

 

Full-text studies Abstracts, book chapters, unpublished theses 
and conference proceedings 

English or French language Other languages 
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Appendix B - Search Strategy 

 

 

 

CINAHL 

 

Results 

1.  explode brain neoplasms  3008 

2.  explode quality of life 33606 

3.  combine 1 and 2 104 

4.  limit age group: all child, English language 30 

 

Medline 

 

Results 

1.  explode brain neoplasms  103539 

2.  explode quality of life 90125 

3.  combine 1 and 2 773 

4.  limit age group: all child, English language 257 

 

Embase 

 

Results 

1.  explode brain tumor 103160 

2.  explode quality of life 175768 

3.  combine 1 and 2 1707 

4.  limit age group: child, English language 333 

 

PsychInfo 

 

Results 

1.  explode brain neoplasm 1268 

2.  explode quality of life 20210 

3.  combine 1 and 2 54 

4.  limit age group: all child, English language 14 
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Appendix C Ethics Approval Children’s Hospital of Eastern Ontario 
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Appendix D Ethics Approval Queen’s University 
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Appendix E Ethics Approval Queen’s University Renewal 
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Appendix F Questionnaire Characteristics 

 

 

 
 

Questionnaire/Subscales 

 
Self-Report 

Age 

 
Parent 

Proxy Age 

 
Time to 

complete 

 
Memorial Symptom Assessment 
Scale  

 
 Total score 
  Psychological (6 items) 
  Physical (11 items) 
  Global Distress (10 items) 

 

 
 
 
 

7-10 
10-18 

 
 
 
 

2-6 
 

 
 
 
 

10 minutes 

 
 PedsQL Generic Core Scale 
 

 Total scale score (23 items) 
  Psychosocial and physical 
 Psychosocial health (15 items) 
   Emotional functioning 
   Social functioning  
   School functioning  
 Physical summary (8 items) 
  Physical domain 

 
 
 

5-7 (with 
assistance) 

8-12  
13-18  

 
 
 

2-4 
  

 
 
 

4 minutes 
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Appendix G Memorial Symptom Assessment Scale for Children 10-18  
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149 



 

 

150 



 

 

151 



 

 

152 
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Appendix H  PedsQL for Children 8-12 
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Appendix I  Measures of Central Tendency (n=50) 

 

 

  
 

Mean 

 
 

Median 

 
 

SD 

 
 

Skewness 
 

 
 

Kurtosis 
 

 
Age at diagnosis 

 
7.1 

 
6.3 

 
4.3 

 
 0.2 

 
-1.1 

 
Age at tool completion 

 
11.9 

 
12.2 

 
4.6 

 
-0.5 

 
-0.8 

 
Time since diagnosis 

 
4.8 

 
3.8 

 
3.7 

  
1.1 

  
0.8 

 
Tumour by grade 

 
1.6 

 
1.0 

 
0.8 

  
1.0 

 
-0.8 

 
# Treatment modalities 

 
0.9 

 
1.0 

 
0.9 

  
0.3 

 
-1.6 

 
PedsQL total 

 
74.7 

 
78.3 

 
18.3 

 
-0.7 

  
0.0 

 
PedsQL physical 

 
77.3 

 
84.4 

 
22.8 

 
-1.3 

  
1.1 

 
PedsQL psychosocial 

 
73.4 

 
75.0 

 
17.6 

 
-0.9 

  
0.9 

 
MSAS total # symptoms * 

 
6.4 

 
6.0 

 
5.1 

  
1.2 

  
1.9 

 
MSAS total score * 

 
0.3 

 
0.3 

 
0.3 

  
0.3 

  
0.5 

 
MSAS GDI * 

 
1.0 

 
0.9 

 
0.9 

  
0.6 

 
-0.6 

 
MSAS psychological *  

 
0.6 

 
0.6 

 
0.5 

 
 0.5 

 
-0.5 

 
MSAS physical * 

 
0.4 

 
0.3 

 
0.4 

  
0.4 

  
1.3 

 
 

Note. * n=44 
 

 
 


