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Introduction  
Willem is only two years old when his parents take him to their general practitioner 
because they noticed a white pupil reflex in his right eye. The general practitioner 
examines Willem’s eye with a light and (suspecting a serious condition) refers 
Willem to an ophthalmologist for further examination under anaesthesia. The 
ophthalmologist tells Willem’s parents that their son has retinoblastoma (RB). The 
tumour appears to be very large and the ophthalmologist expects that not even a 
small amount of visual acuity of the right eye can be saved. The eye needs to be 
removed. The parents are overwhelmed. How can they cope with their son’s 
disease? What does it mean that Willem suffers from RB and what are the 
perspectives? 
 
Many studies have explored the medical effects of RB, but much less information is 
available on parental stress and adaptation in relation to the diagnosis and treatment 
of their child with RB, and the impact of RB on quality of life (QoL) and 
psychosocial functioning of the survivors. There are several immediate 
consequences of the disease that may detrimentally affect the functioning of RB 
survivors in later life. Since RB manifests during the first years of life it may 
subsequently have broad indirect effects on an individual’s personality and 
psychosocial maturation. Also, as a result of medical treatment, survivors may 
sustain visual impairment (with or without facial abnormalities) due to enucleation 
(complete removal of the eye) or external beam radiation therapy (EBRT). For 
hereditary RB survivors there remains the enhanced risk of second primary tumours 
(SPT), and the 50% risk for offspring to inherit RB may also have impact on 
important decisions in life. A few studies have described the long-term effects of RB 
on the QoL and psychosocial functioning of survivors. Mothers of RB survivors 
have reported diminished QoL for their child [1]. Other studies noted problems in 
specific areas of psychosocial functioning, including delays in visuo-motor 
integration in comparison with normal children [2], and fewer marriages and more 
divorces among RB survivors than among controls [3]. However, there are no 
population-based RB studies that have addressed important predictive issues 
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simultaneously without methodological problems, such as small numbers of 
participants or an unclear study design. This lack of information emphasizes the 
need to assess the QoL and psychosocial functioning of RB survivors in a 
population-based study.  

Medical aspects of retinoblastoma 
Epidemiology  

Retinoblastoma is the most common malignant intraocular tumour in very young 
children (0-6 years). In the Netherlands, the incidence is 1:17,000 newborns 
(approximately 10-15 new patients every year) [4]. RB represents approximately 4% 
of all paediatric malignancies [5].  

RB is generally classified into a hereditary and a non-hereditary form. The 
hereditary form (40%) is caused by a germ line mutation and usually both eyes are 
affected. In most cases (60%), the disease is non-hereditary and affects only one eye. 
However, it is estimated that approximately 10% of the patients with unilateral RB 
still have the germ line mutation [6]. Among hereditary cases, a familial hereditary 
form and a sporadic hereditary form may be distinguished. In 10-15% of the patients 
there is a known family history of RB.  

Clinical features and diagnosis  

The clinical features of RB depend on the size of the tumour, on the site of the origin 
and on its growth pattern [7]. The most common presenting sign of RB is a white 
reflex in the pupil described as a “cat’s eye reflex”. This indicates a large tumour 
and the child can present with a blind and painful eye. Smaller tumours situated near 
the macula disturb central vision at an earlier stage causing strabismus. In case of 
bilateral RB, mostly one eye is more severely affected than the other eye at 
diagnosis [8]. Most tumours occur before the child is 5 years old. Familial RB is 
usually found in an earlier stage at fundus examination, soon after birth. 

Diagnosis of RB is made on the basis of clinical findings at funduscopy and 
ultrasonography, with the patient receiving a general anaesthetic and magnetic 
resonance imaging (MRI). Accurate diagnosis is important due to the tendency of 
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the tumour to spread locally and to undergo distant metastasis. Extra-ocular 
extension occurs late in the course of the disease and, although common at 
presentation in developing countries, is rare in Western countries. The extent of the 
disease can be established by MRI [9]. Extra-ocular tumour infiltration is to be 
diagnosed on pathological research after enucleation.  

Prognosis 

In the Western world RB has a 5-year survival rate of more than 90% [10]. In case 
of extra-ocular extension of RB the survival rate decreases to approximately 20%. 
The survival rate is even smaller if the patients develop a pineoblastoma or second 
primary tumour (SPT). Hereditary RB survivors have the enhanced risk of 
development of SPT and a 50% risk for offspring to inherit RB. Especially 
hereditary survivors who were treated with EBRT are at increased risk to develop an 
SPT [11].  

The visual prognosis for RB depends on the extent of the disease, but has 
been improved in recent years as a result of earlier diagnosis and the impressive 
progress in treatment modalities [12]. The vast majority of RB survivors will retain 
normal vision in at least one eye [13].  

Treatment 

The aim of the treatment of RB is to cure the disease and preserve vision [14]. The 
choice of treatment is determined by the number, location and size of the tumours. 
Unilateral RB is mainly diagnosed in an advanced stage without even a small 
amount of functional vision; therefore, the eye will mostly be enucleated. In bilateral 
RB patients, one (or a combination) of the following therapies is used: enucleation, 
plaque radiotherapy, laser photocoagulation, chemothermotherapy, cryotherapy and 
EBRT [15, 16]. Chemotherapy is also used for tumour reduction, in combination 
with thermotherapy and for treatment of extra-ocular metastases of RB. The 
standard treatment for RB was enucleation or EBRT but since 1995 a combination 
of local treatment methods, such as thermo (chemo-) therapy and radioactive 
plaques [17, 18] have been introduced in the Netherlands.  
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Follow-up in the Netherlands  

Since 1992 all RB patients and their families in the Netherlands were referred to the 
VU University Medical Center in Amsterdam for treatment and routine clinical 
examination. Considering the tumour genesis the family members are at risk of RB 
and require close follow-up with regular examination under anaesthesia until the age 
of 4 years [19]. Follow-up of the hereditary survivors is continued lifelong, in order 
to be able to detect late complications of the disease itself (e.g. SPT) and the late 
effects of the treatment.  

Visual rehabilitation centres in the Netherlands 

In the Netherlands, visually impaired or blind survivors (according to the guidelines 
of the World Health Organization; WHO) can go to low-vision rehabilitation centres 
where they can get information, advice, training and counselling to learn to cope 
with their visual disabilities in daily life. The low-vision rehabilitation centres also 
have associated schools. Visually impaired children with normal cognitive 
development are integrated in mainstream school education, special schools for this 
group being the exception. Children with learning difficulties and vision impairment 
are referred to special schools, but parents have the option to choose integration in a 
mainstream school for their child with additional educational services. 

Quality of life and psychosocial functioning after RB 
Definitions 

As survival rates of life-threatening diseases such as cancer have increased, studies 
increasingly focus on the survivors’ psychosocial functioning and QoL. There are 
many definitions for psychosocial functioning and QoL. Psychosocial functioning 
refers to a person’s psychological development and social interaction. The WHO 
defines QoL as “the individuals’ perception of their position in life in the context of 
the culture and value system in which they live and in relation to their goal, 
expectations, standards and concerns”. It seems to be generally accepted that QoL is 
an overall concept that includes all aspects of life, covering at least three broad 
domains: physical, psychological and social functioning [20]. Most studies have 
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focused on the physical consequences of RB, whereas studies on psychological and 
social functioning of RB survivors are scarce. The combination of psychological and 
social functioning is termed ‘psychosocial functioning’. In the work presented in this 
thesis we have assessed both QoL and psychosocial functioning.  

Clinical implications of RB on QoL and psychosocial functioning 

Since RB manifests during the first years of life it may subsequently have broad 
indirect effects on a person’s personality and psychosocial maturation. There is 
evidence that negative life events (such as childhood cancer) threaten the secure 
attachment between infant and caregiver [21]. Indirect adverse effects may be 
induced by parental distress and uncertainty caused by the diagnosis, treatment and 
prognosis of RB. The family’s ability to cope with the uncertainty and multiple 
sources of stress associated with the cancer diagnosis and treatment is likely to affect 
the functioning of the child [22]. Especially overprotection has been mentioned in 
chronic illness studies as a serious risk factor for delayed autonomy [23], delayed 
entry into long-term partnership, and lower marital rates [24-26] and even 
depression [27].  

The irreversible side effects of treatment are a constant reminder for the 
survivor that he or she is different from others. Examples are vision impairment with 
or without facial abnormalities such as an artificial eye (after enucleation) or orbital 
deformities (after EBRT). Unilateral or bilateral visual impairment are suggested to 
have a substantial impact on the social and educational prognosis, including 
difficulties in making friends [28, 29]. From other studies among persons with 
visible facial characteristics (such as strabismus or cleft) it is known that these 
persons expressed greater dissatisfaction with their appearance [30], more social 
anxiety [31] and have more difficulties with interpersonal relationships [32]. 
Uncertainty about their facial appearance and the feeling of being different can lead 
to feelings of shame, which may eventually result in difficulties with self-image, 
interpersonal relationships and depression [33, 34].  

Although survival rates of RB may be favourable, the overall medical 
prognosis for hereditary RB survivors is far from secure. The enhanced risk of SPT 
and the knowledge of a 50% risk for offspring to inherit RB in this specific form 
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may also have an impact on important decisions in life. The psychological effects of 
passing on a heritable disease to one’s offspring (such as feelings of guilt and 
uncertainty) should not be underestimated [35-36].  

Data on QoL and psychosocial effects of childhood cancer in general 

In contrast to RB, much more research has been done regarding the psychosocial 
effects and impact on QoL of childhood cancer in general. Most investigators 
concluded that the overall QoL of childhood cancer survivors as a group did not 
differ from healthy controls or the normative population [37-42]. However, some 
survivors are more vulnerable to maladjustment than others. It is frequently noted 
that female survivors report worse QoL than male survivors [43, 44]. In addition, the 
social context of the survivors (family situation, social support, life events) and 
acceptation of the disease are of critical importance in understanding the long-term 
adjustment to childhood cancer [45, 46]. Especially the survivors of central nervous 
system (CNS) tumours are known to be at greater risk for behavioural, educational 
and social late effects [47, 48]. Although survivors of non-CNS related cancer seem 
to adjust reasonably well, the findings with respect to their socio-behavioural 
functioning are inconsistent [49]. These inconsistent results might be explained by 
differences in measurements, very diverse cancer populations, different informants 
(child survivors, parents, teachers), small sample sizes, and/or the absence of a 
control group or comparison with population norms [49].  

Purpose of this thesis 
The aims of this thesis are to investigate the psychosocial functioning and QoL of 
RB survivors in a cross-sectional study design. The specific aims of this study are as 
follows:  
- To examine the QoL of young RB survivors (aged 8 to 17 years) and adult RB 

survivors (aged 18 to 35 years) 
- To evaluate potential effects of medical and socio-demographic variables on 

QoL 
- To assess behavioural problems of RB survivors (aged 8 to 35 years) 
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- To assess the coping strategies of long-term RB survivors (aged 12 to 35 years) 
- To explore potential effects of medical, socio-demographic and coping variables 

on behaviour.  
- To make an inventory of the survivors’ and parental perceptions and experiences 

in relation to diagnosis and treatment, and perceived restrictions in activities of 
daily life due to RB in survivors aged 8 to 35 years. 

Study design 
Procedure 

This population-based, cross-sectional study was performed between June 2005 and 
June 2006. Survivors of the national Dutch RB register were sent a letter with an 
invitation to participate. All survivors of RB participated on the basis of written 
consent and, if aged 12 years or younger, on the basis of written consent from their 
parents. Of the survivors that were aged 17 years old or younger, the parents were 
asked to participate as informants in the study. Participants who had agreed to 
participate were contacted by phone, information was given, and appointments were 
made for a home visit. Informed written consent was obtained from all participants. 
One week before the home visits participants received the questionnaires. The 
questionnaires were sent by mail, with the instruction to complete them 
independently from other family members. In case of severe visual impairment, 
assistance was offered to fill out the questionnaire using an adapted, computerized 
version. During the home visits we collected socio-demographic information, 
discussed restrictions survivors might have experienced in daily life due to the 
consequences of RB by means of a semi-structured interview, and dealt with the 
questionnaires. The present study was approved by the Medical Ethics committees 
of the participating centres and was conducted according to the principles of the 
Declaration of Helsinki. Table 1 lists all the questionnaires that were used in this 
study.  
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Table 1: Questionnaires used in the present research. 

Child survivors 
(aged 8-11 years) 

Measurement  References 

Quality of Life Kidscreen-52 child/ 
adolescent self-report  

Ravens-Sieberer et al., 2005 [52]; 
2006 [51] 

Psychosocial functioning Competentiebelevingsschaal 
voor kinderen (CBSK) 

Veerman et al., 1996 [62] 

Perceived restrictions Disease-specific  
Semi-structured interview 

 

Adolescent survivors 
(aged 12-17 years) 

  

Quality of life Kidscreen-52 child/ 
adolescent self-report 

Ravens-Sieberer et al., 2005 [52]; 
2006 [51] 

Psychosocial functioning Youth Self-Report (YSR) Achenbach et al., 2001 [54];  
Verhulst et al., 1997 [56] 

 Competentiebelevingsschaal  
voor adolescenten (CBSA) 

Harter et al., 1988 [60];  
Treffers et al., 2002 [61] 

Perceived restrictions Disease-specific  
Semi-structured interview 

 

Coping Coping Inventory for  
Stressful situations (CISS) 

De Ridder et al., 2004 [59];  
Cosway et al., 2000 [58] 

Parents of survivors 
(aged 8-17 years) 

  

Quality of life Kidscreen-52 proxy  
parent report  

Ravens-Sieberer et al., 2005 [52]; 
2006 [51] 

Psychosocial functioning Child Behaviour Checklist  
(CBCL) 

Achenbach et al., 2001 [54];  
Verhulst et al., 1996 [55] 

Perceived restrictions Disease-specific  
Semi-structured interview 

 

Coping Coping Inventory for  
Stressful situations (CISS) 

De Ridder et al., 2004 [59];  
Cosway et al., 2000 [58] 

Adult survivors 
(aged 18-35 years) 

  

Quality of life SF-36 
 

Ware et al., 1992 [50];  
Aaronson et al., 1998 [44] 

Psychosocial functioning Adult Self-Report (ASR) 
 

Achenbach et al., 2003 [53] 

Perceived restrictions Disease-specific  
Semi-structured interview 

 

Coping Coping Inventory for  
Stressful situations (CISS) 

De Ridder et al., 2004 [59];  
Cosway et al., 2000 [58] 

Subjects 

The national Dutch RB register provided demographic information on all eligible 
RB survivors; this register is unique in that it is virtually complete from 1945 until 
today [11]. Eligibility requirements for inclusion in this study were: 1) current age of 
the child/adolescent survivors between 8 and 17 years, and for adult survivors 
between 18 and 35 years, 2) adequate comprehension of the Dutch language, and 3) 
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adequate intellectual level to understand the questionnaires (no mentally retarded 
survivors were included), and 4) treatment for RB at the VU University Medical 
Center in Amsterdam, at the University Medical Center of Utrecht, or at the 
University Medical Center St. Radboud in Nijmegen (these three centres account for 
89% of the national register). In total, 162 RB survivors aged between 8 and 35 
years agreed to participate in this study. 

Outline of this thesis 
Quality of life  

Chapter 2 reports on the QoL of adult RB survivors (aged between 18 and 35 years) 
measured with the SF-36 (generic QoL questionnaire). In order to compare the QoL 
of RB survivors with the general Dutch population, SF-36 scores available from 
age-matched general Dutch population were used [44, 50]. We also compared the 
QoL between the hereditary and non-hereditary RB survivors and indicated 
predictors for an improved QoL. 

Chapter 3 presents data on the QoL of child and adolescent RB survivors, 
measured with the self-report questionnaire and the parent-proxy report of the 
Kidscreen; the results were also compared with Dutch reference data [51, 52]. 
Relations with gender, age, marital status of the parents, and visual acuity were 
analysed.  

Psychosocial functioning  

Chapter 4 explores the behavioural functioning of child/adolescent and adult RB 
survivors. Adult survivors filled in the Adult Self-Report (ASR) [53]. Adolescent 
survivors filled in the Youth Self-Report (YSR) [54] and parents of survivors aged 
between 8 and 17 years were asked to fill in the Child Behaviour Checklist (CBCL) 
[54]. For all questionnaires, Dutch translations [55, 56] of the original American 
forms were used. Scores on the ASR were quantified in accordance with the 2003 
profile [53], and scores on the CBCL and YSR in accordance with the 2001 profile 
[54]. Prevalence rates of behavioural problems were computed and, to interpret the 
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results, comparisons were made with healthy reference samples to provide a 
standard. Because Dutch norms of the Achenbach System of Empirically Based 
Assessment (ASEBA) versions of the ASR, YSR and CBCL are not yet available, 
norm data from an American national sample of non-referred individuals were used 
for comparison with our data [53, 54]. 

Coping  

Chapter 5 investigates the coping styles of RB survivors (aged 12 to 35 years). 
Survivors were asked to fill in coping, social support and behavioural 
questionnaires, and situational characteristics were obtained from medical archives 
and from an interview. Prevalence rates of coping strategies were computed based 
on the Coping Inventory for Stressful Situations (CISS) [57, 58], a self-report 
questionnaire. We described the coping strategies of RB survivors several years after 
treatment. Differences in the use of coping strategies compared with healthy 
reference samples were analysed. For the RB adult survivors we used Dutch 
normative data [59]. Due to a lack of Dutch adolescent norm data, we used norm 
data from the original Canadian manual [57]. Multiple regression analyses were 
performed to evaluate the effects of coping on the behavioural functioning, while 
also taking into account the medical and socio-demographic variables. Behavioural 
functioning was assessed with the Dutch versions of the YSR and ASR [53-56]. Due 
to a lack of relevant parameters for social support we chose to use the ‘Social 
Acceptance’ subscale of the Dutch version of Harter’s Perceived Competence Scale 
for adolescents (SPPA) [60-62].  

Perceived restrictions in daily life 

Chapter 6 describes worries, uncertainties and perceived restrictions attributed to the 
consequences of RB on based on a self-developed disease-specific interview that 
used the WHO’s International Classification of Functioning (ICF) for disability and 
health [63] as a framework of problems from different domains (school and 
professional career, mobility, self-care, interpersonal relationships, leisure 
activities). The semi-structured interview focused on issues that emerged from focus 
group discussions with professional experts and survivors. Relevant topics were also 
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obtained from the literature, clinical observations, and psychosocial questionnaires 
that are commonly used in general childhood cancer studies. Our objective was to 
explore the impact of survivors’ impairments on daily life participation, in survivors 
aged 8 to 35 years, and the importance of medical and non-medical characteristics. 
Comparisons with the general Dutch population were made for education, 
employment and marital status [64].  
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Abstract 
Background: To assess the quality of life (QoL) and predictors thereof in Dutch 
adult hereditary and non-hereditary retinoblastoma (RB) survivors.  
Methods: In this population-based cross-sectional study, a generic QoL 
questionnaire (SF-36) and a disease-specific interview were administered to 87 adult 
RB survivors aged 18 to 35 years. Their QoL data were compared with those of a 
Dutch healthy reference group. Among the RB hereditary/non-hereditary survivors, 
the QoL was compared and predictors for QoL were identified by linear multiple 
regression analyses. 
Results: As a group, RB survivors scored significantly lower than the reference 
group on the SF-36 subscale ‘mental health’ (t = -27, df = 86, p < 0.01). Hereditary 
RB survivors scored lower on the subscale ‘general health’ (t = 2.6, df = 85, p < 
0.01) than non-hereditary RB survivors. Having experienced bullying, as a child was 
a predictor for the SF-36 subscales: ‘physical functioning’ (p < 0.05), ‘role 
functioning physical’ (p < 0.01), ‘role functioning emotional’ (p < 0.05) and ‘social 
functioning’ (p < 0.01). Having experienced bullying (p < 0.01), but also subjective 
experience of impairment related to RB (p < 0.05), was predictors for ‘general 
health’. Subjective experience of impairment was a predictor for ‘vitality’ (p < 0.01) 
and ‘bodily pain’ (p < 0.01).  
Conclusion: In this exploratory study, it appears that the group of adult RB 
survivors experience a relatively good overall but slightly decreased QoL compared 
with the reference group. However, they report more problems with regard to their 
mental health (anxiety, feelings of depression, and loss of control). Hereditary RB 
survivors differ significantly from non-hereditary RB survivors only in ‘general 
health’. Bullying in childhood and subjective experience of impairment are the main 
predictors of a worse QoL. In order to prevent worsening of QoL, or perhaps to 
improve it, clinicians should make an inventory of these issues at an early stage. We 
recommend further research to assess the specific psychological factors that may 
lead to mental health problems in this population.  
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Background 
Retinoblastoma (RB) is the most common malignant intraocular tumour in 
childhood. In the Netherlands, the incidence is 1:17,000 newborns (approximately 
10-15 new patients every year) [1]. RB is generally classified into a hereditary and a 
non-hereditary form. The hereditary cases (40%) are caused by a germline mutation 
and both eyes are usually affected. In most cases (60%), the disease is non-
hereditary and affects only one eye. However, it is estimated that approximately 
10% of patients with unilateral RB still have a germline mutation [2]. The aim of the 
treatment of RB is to cure the disease and preserve vision [3]. In the western world 
RB has an excellent 5-year survival rate of more than 90% [4]. However, the late 
effects of RB (such as risk of offspring with hereditary RB, enucleation of the eye, 
cosmetic deformities as a result of treatment [5], enhanced risk for second primary 
tumours in hereditary patients [6, 7] and visual impairment [8, 9]) may affect many 
aspects of a person’s life.  

Measures of quality of life (QoL) enable to assess a patient’s perception of the 
impact of their disease on their social, mental and physical state. As the vast 
majority (90%) of children survive RB, knowledge about their QoL is important. 
Although many studies have explored the effect of an ocular tumor on QoL in 
adults, to date only one study has assessed the long-term consequences of RB. Byrne 
et al. (1995) [10] concluded that self-perception of health, types of employment and 
life achievements did not differ between adult survivors and controls, but survivors 
were less likely to marry and more likely to divorce; in addition, absence of 
pregnancies was more common among married survivors than among controls. In 
childhood the QoL of RB survivors appears to be diminished, but later consequences 
into adulthood are not yet clear [11-13].  

A study on uveal melanoma patients indicated that radiotherapy caused 
reduced QoL because of vision loss, pain, uncertainty about the disease, fear of 
recurrent tumour and death by metastatic disease [14]. However, because uveal 
melanoma develops later in life and has a poorer survival rate (< 50%), this 
condition may not be entirely comparable to the consequences experienced by adult 
RB patients. Studies have indicated that childhood cancer survivors experience a 
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diminished QoL in adulthood [15-17]. It is unclear, however, whether the same 
applies to RB survivors. Clinicians involved in adult RB care in the Netherlands 
observe an extensive and far-reaching burden of that condition, even though the 
disease originates from early childhood. However, there are no studies on the QoL 
of adult RB survivors to confirm this impression, and we have found no study that 
elucidates the relationship between treatment for RB and long-term functioning and 
wellbeing. 

To address this issue, we assessed QoL in Dutch adult RB survivors (aged 18-
35 years) with the aim to identify predictors for a decreased QoL. A comparison was 
made with QoL norm data from an age-matched population of Dutch healthy 
persons and a comparison was made between hereditary RB survivors and non-
hereditary RB survivors. We hypothesize that hereditary RB survivors have poorer 
QoL than non-hereditary RB survivors, considering the fact that hereditary RB 
survivors mostly have bilateral RB, enhanced risk of second primary tumours and 
risk of offspring with RB. The results of this study provide insight into the QoL of 
hereditary and non-hereditary RB patients that may contribute to the development of 
more specific psychosocial patient care. 

Methods 
The present study has a cross-sectional design. From June 2005 to June 2006 all 
eligible RB survivors known in the national Dutch RB register [18] were invited to 
participate in this study. The national Dutch RB register is unique because it has 
maintained virtually complete data from 1945 until 2006. Eligibility requirements 
for inclusion in this study were: 1) age between 18-35 years, 2) sufficient command 
of the Dutch language to understand the questionnaire and the interview; 3) adequate 
cognitive abilities for the same reason, and 4) treatment for RB in the VU University 
Medical Center (Amsterdam), the University Medical Center Utrecht, or the 
University Medical Center St. Radboud (Nijmegen); these three hospitals have had 
treatment responsibility for 86% of the national patient population.  

Survivors of RB were sent a letter with an invitation to participate. Informed 
written consent was obtained from all respondents. Participants who had agreed to 
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participate were contacted by telephone, information was given, and appointments 
were made to visit the survivors at home for personal communication and a semi-
structured interview. One week before the home visit, participants received the SF-
36 self-report questionnaire to be filled out. This study was approved by the Ethics 
Committees, and was conducted in accordance with the principles of the Helsinki 
declaration. 

Measures 

Hospital charts  
Predictors of QoL that were obtained from hospital charts were: age at diagnosis, 
date of birth, gender (male/female), hereditary status (non-hereditary/hereditary), 
laterality (unilateral/bilateral), type of treatment, and visual acuity. Treatment was 
categorized as: 1) only enucleation, 2) only external beam radiotherapy, 3) 
combination of enucleation and radiotherapy, and 4) a combination of enucleation 
and remaining therapies (chemothermotherapy, plaque radiotherapy, laser 
photocoagulation and cryotherapy) [2]. Visual acuity was defined as the visual 
acuity after subjective refraction in the participant’s better eye and categorized 
according to the WHO guidelines [19] as: 1) normal vision (> 0.3), 2) low vision 
(0.05-0.3), and 3) blindness (< 0.05). If hospital charts were not available the 
information was obtained by personal communication. 

 
Semi-structured interview 
Prior to the home visits, the semi-structured interview was developed. Topics for the 
interview were obtained from literature, clinical observations and from focus group 
discussions [20] with eight experts and six RB survivors. Extensive semi-structured 
interviews were conducted (JvD) with the RB survivors focusing on early adaptation 
to the diagnosis, and perceived burden of their illness in relation to educational 
achievement and social functioning. For the present study, we only report data from 
the semi-structured interviews that are appropriate for quantification. Educational 
level was categorized as: 1) lower (primary or secondary school), 2) middle (high 
school or professional education), and 3) higher (college and university). Content 
analysis was used to extract data on perceived impairment related to RB (yes/no), 
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and on the experience of being bullied because of RB (yes/no). Furthermore, data on 
marital status (single/living together) and life events were extracted. The life events 
were inventoried by asking whether any of the following life events had occurred: 
accidents, other disease besides RB, disease of a member of the family, death of a 
family member or death of a best friend, divorce, divorce of parents, moving, sexual 
abuse, enprisonment, enprisonment of parent, loss of job, admission into a 
psychiatric hospital, admission of a parent into a psychiatric hospital. Answers were 
categorized into: 1) no life events occurred, 2) one or two life events occurred, 3) 
more than two life events occurred.  
 
Quality of life measures 
The dependent variable, QoL, was measured by the Dutch version of the Medical 
Outcome Study Short-Form 36 (SF-36) [21]. The SF-36 is a widely used and well-
validated generic QoL instrument. Recently, the SF-36 was recommended when 
used in studies in long-term survivors of childhood cancer [22]. The SF-36 contains 
eight separate subscales representing physical, psychological, and social functioning. 
It measures four dimensions of physical health: ‘physical functioning’ (ability to 
perform physical activities without limitations), ‘role functioning physical’ 
(possibility to work or perform daily role functions without interference from 
physical health problems), ‘bodily pain’ (pain interfering with daily activities) and 
‘general health perception’ (self-evaluation of overall health status) and four 
dimensions of mental health: ‘vitality’ (energy), ‘social functioning’ (impact of 
physical or emotional problems on normal social activities), ‘role functioning 
emotional’ (capacity to perform daily activities without interference from emotional 
problems) and ‘mental health’ (anxiety, feelings of depression and loss of control). 
Per domain, raw scores were transformed to standardized scores on a scale from 0 to 
100, with a higher score reflecting a better QoL. In order to compare the QoL of RB 
survivors with the general Dutch population, SF-36 scores available from age-
matched controls of the general Dutch population were used [23]. The proportion 
females in the age-matched general Dutch population is 53% and is not statistically 
significant (Chi-Square Test, p = 0.26) from the proportion females among the RB 
survivors (61%). Internal consistency reliability (Cronbach’s alpha) for the different 
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areas of physical and mental health range from 0.78 (‘general health’) to 0.92 
(‘physical functioning’) [23]. 

Statistical analysis 

Analyses were carried out using the software package SPSS 11.5 for Windows. 
Differences in socio-demographic and psychosocial characteristics between 
hereditary and non-hereditary RB survivors were examined with Student’s t-tests. 
Differences in frequencies were examined with Chi-Square tests. One sample t-tests 
were used to test differences in SF-36 subscales between the RB group and the 
reference group. Independent sample t-tests were used to compare mean scores of 
hereditary RB survivors with non-hereditary RB survivors, because we expect that 
hereditary RB survivors have poorer QoL than non-hereditary RB survivors. 
Possible predictors of the QoL subscales were studied by linear multiple regression. 
Stepwise, univariate general linear model analysis was used to determine the best 
predictive model of each SF-36 subscale score (dependent variables). Variables that 
were likely to affect the SF-36 subscales were included in the regression model as a 
fixed set of variables. These (independent) variables were: gender, life events, socio-
economic status, age at interview, age at diagnosis, type of treatment, heredity, 
laterality, visual acuity, subjective experience of impairment, and experience of 
being bullied in childhood. Variables that were likely to affect the QoL subscales 
with a significant effect (p < 0.05) were included in the final model and reported. In 
all tests, p-values of less than 0.05 were deemed to be statistically significant.  

Results  
Of the 148 adult survivors that were eligible for our study, 21 (14%) survivors could 
not be traced and were therefore not approached for participation. Of the remaining 
127 survivors, 95 (75%) survivors agreed to cooperate and 87 (69%) of them 
completed the study, including the SF-36 questionnaire and a semi-structured 
interview. Of the non-participating 32 survivors (25%): 20 (16%) preferred not to 
participate, 10 (8%) did not respond within the study period, and 2 (2%) had moved 
abroad. Reasons for not taking part were mainly lack of time, no interest in the study 
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or not wanting to be confronted again with their disease. Comparison of age, 
hereditary status, and treatment revealed no significant differences between the 
participating RB survivors and the non-participants. However, more women (61%) 
than men were willing to participate in the study.  

Table 1 presents data on socio-demographic and psychosocial characteristics 
of the study participants, and differences between hereditary and non-hereditary 
subgroups of RB survivors. 
 

Table 1: Socio-demographic and psychosocial characteristics 

 All RB 
survivors 
(N = 87) 

Hereditary RB 
survivors 
(N = 36) 

Non-hereditary RB 
survivors 
(N = 51) 

Age at interview (yrs);  
  mean (SD) 

 
 26.4 (5.3) 

 
 26.8 (4.8) 

 
 26.2 (5.7) 

Age at diagnosis (yrs);  
  mean (SD) 

 
 2 (2.0) 

 
 0.69 (1.6)* 

 
 2.7 (1.8)* 

Gender; N (%) 
  Female 

 
 53 (61%) 

 
 25 (69%) 

 
 23 (45%) 

Education; N (%) 
  Low 
  Middle 
  High 

 
 16 (18%) 
 33 (38%) 
 38 (44%) 

 
 8 (22%) 
 14 (39%) 
 14 (39%) 

 
 8 (16%) 
 19 (37%) 
 24 (47%) 

Marital status; N (%) 
  Single 

 
 37 (43%) 

 
 15 (42%) 

 
 21 (41%) 

Laterality; N (%) 
  Unilateral rb 

 
 56 (64%) 

 
 5 (14%)* 

 
 51 (100%)* 

Treatment; N (%) 
  Only enucleation 
  Only radiotherapy 
  Combi enucleation + radiotherapy 
  Combi enucleation + chemo/laser 

 
 48 (55%) 
 14 (16%) 
 21 (24%) 
 4 (5%) 

 
 5 (14%)* 
 14 (39%)* 
 14 (39%)* 
 3 (8%)* 

 
 43 (84%)* 
 
 7 (14%)* 
 1 (2%)* 

Visual acuity; N (%) 
  Normal vision 
  Low vision 
  Blindness 

 
 78 (90%) 
 6 (7%) 
 3 (3%) 

 
 27 (75%)* 
 6 (17%)* 
 3 (8%)* 

 
 51 (100%)* 

Life events; N (%) 
  None 
  One or two 
  More than 2  
  Missing 

 
 20 (23%) 
 42 (36%) 
 22 (25%) 
 3 (3%) 

 
 8 (22%) 
 17 (47%) 
 9 (25%) 
 2 (6%) 

 
 12 (24%) 
 25 (49%) 
 13 (26%) 
 1 (2%) 

Being bullied; N (%) 
  Yes 

 
 77 (88%) 

 
 34 (94%) 

 
 43 (84%) 

Perceived impairment; N (%) 
  Yes 

 
 48 (55%) 

 
 20 (56%) 

 
 28 (55%) 

*Significant difference (p < 0.05) between hereditary and non-hereditary survivors of RB. 
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Quality of life (SF-36) 

Table 2 shows standardized scores derived from the SF-36 with the comparison 
between the RB group and the Dutch reference group. Survivors of RB scored lower 
on the subscale mental health (mean difference = 18.1, p < 0.001) compared with the 
norm data from an age-matched Dutch healthy reference group [23]. All other SF-36 
subscales showed no significant differences between the RB group and the reference 
group. 

Table 2 shows standardized scores derived from the SF-36 with the 
comparison between hereditary RB survivors vs. non-hereditary RB survivors. 
Hereditary RB survivors scored lower on the subscale general health (mean 
difference = 8.6, p = 0.01) compared with the non-hereditary RB survivors. All other 
SF-36 subscales showed no significant differences between the hereditary RB 
survivors and non-hereditary RB survivors. 
 

Table 2: Comparison of standardized SF-36 scores (SD) between non-hereditary RB survivors 
and hereditary RB survivors. 

SF-36 Domains 
 
 

Dutch reference 
group 
(N = 701) 

RB group 
 
(N = 87) 

Hereditary RB 
survivors 
(N = 36) 

Non-hereditary 
RB survivors 
(N = 51) 

Physical functioning  93.1 (11.8)  93.2 (12.9)  91.9 (15.9)  94.5 (9.9) 
Role functioning physical  86.4 (27.6)  85.3 (29.7)  78.5 (32.8)  90.0 (26.7) 
Bodily pain  80.9 (19.4)  84.5 (20.5)  82.9 (20.6)  85.3 (20.6) 
General health  78.2 (17.3)  78.6 (20.4)  72.0 (21.6)*  83.4 (18.5)* 
Vitality  70.7 (16.4)  71.5 (17.1)  72.2 (18.2)  70.9 (16.5) 
Social functioning  87.8 (19.1)  89.2 (18.0)  88.5 (16.5)  89.5 (19.3) 
Role functioning 
emotional 

 85.4 (30.0)  88.1 (28.3)  88.9 (27.6)  87.3 (29.3) 

Mental health  78.7 (15.2)*  60.6 (6.3)*  62.1 (7.1)  59.5 (5.6) 

* Significant difference between groups (p < 0.01) 

Predictors of Quality of life 

The results of the multiple regression analyses can be found in Table 3. Eleven 
variables were included as independent predictors in a linear multiple regression 
model. Having experienced bullying was an independent predictor of: physical  
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functioning (p = 0.04), role functioning physical (p = 0.002), role functioning 
emotional (p = 0.049) and social functioning (p = 0.011). Having experienced 
bullying (R² = 0.067, p = 0.023) and perceived impairment (R² = 0.059, p = 0.033) 
were both predictors of general health. Perceived impairment was a predictor of 
vitality (p < 0.001) and bodily pain (p = 0.039). Age, gender, marital status, 
educational level, life events, heredity, type of treatment, visual acuity and laterality 
did not predict any of the QoL aspects of the SF-36.  
 

Table 3: Multiple regression analyses (method stepwise) 

Dependent variable  F p R2  Independent 
variable 

ß (standardized) 

Physical functioning  4.258 0.042 0.049 Bullying  -0.222 
Role-physical functioning  9.812 0.002 0.107 Bullying  -0.327 
Role-emotional 
functioning 

 4.000 0.049 0.047 Bullying  -0.216 

Social functioning  6.703 0.011 0.076 Bullying  -0.275 
General health  4.998 0.003 0.167 Bullying 

Impairment 
 -0.293 
 -0.233 

Vitality  14.364 0.000 0.156 Impairment  -0.394 
Bodily Pain  4.431 0.039 0.054 Impairment  -0.232 

 
 
Discussion  
The present study assessed the QoL of a unique Dutch population of RB survivors 
using the SF-36 questionnaire and a semi-structured interview focusing on early 
adaptation to the diagnosis and the perceived burden of their illness in relation to 
educational achievement and social functioning. To our knowledge, this is the first 
study to examine long-term QoL in adult RB survivors.  

Our results show no significant differences between the adult RB survivors 
compared to the healthy reference group in the QoL measures, except for the mental 
health scale. RB survivors learn to live with many of the consequences of their 
disease, but reported more problems with regard to their mental health compared 
with the reference group. This result is clinically significant, because the mean 
mental health score in the RB group was 18.1 points (3 standard deviations (SD), p 
< 0.001) lower than that of the Dutch reference group. A difference of 18.1 points on 
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a scale from 0-100, means almost 20% difference between the RB survivors and the 
Dutch reference group on the mental health scale. In particular, anxiety, feelings of 
depression and loss of control seem to have a negative impact on their lives. These 
unfavourable mood states might be caused by their feelings of being different from 
others. According to our survivors’ reactions during the interview, this often 
originates from having been bullied about their facial appearance or prosthesis, 
and/or their visual impairment or blindness. Besides that, loss of control may lead to 
feelings of depression. In particular, realization about their loss of control appears to 
be connected to the emotion of shame [24], and experiencing shame in childhood 
can be a forerunner of depression [25]. In the present study, our group of RB 
survivors is more anxious and worried compared with the reference group. They 
grew up with uncertainty about their facial appearance and the feeling of being 
different; this can lead to feelings of shame, which may influence their perception 
and experiences during general development and may eventually result in 
depression. This finding is consistent with results from other diseases with atypical 
visible facial characteristics, such as strabismus and patients with a cleft. Strabismus 
patients experience more social anxiety [26], and have more difficulties with self-
image and interpersonal relationships [27] in comparison with the reference group. 
Persons with visible facial characteristics (like a cleft), expressed greater 
dissatisfaction with their appearance [28]. Further research should be conducted to 
identify the specific psychological factors that lead to problems in mental health in 
this population.  

The second aim of this study was to compare the QoL of hereditary RB 
survivors with that of non-hereditary RB survivors. The general health perception of 
hereditary RB survivors was significantly impaired compared with non-hereditary 
RB survivors. This probably reflects a realistic view of their situation. Hereditary 
RB survivors often experience more physical problems than the non-hereditary 
group: i.e. they are often subjected to more treatments [12], are bilaterally affected, 
have a greater chance of visual impairment, and are at greater risk of developing 
second primary tumours. It is remarkable, however, that despite these additional 
problems they do not report to be affected in other QoL areas.  
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Another striking result is that non-hereditary RB survivors also experience 
anxiety concerning second primary tumours, even though they are at less risk for 
this compared with hereditary RB survivors. Nowadays, clinicians can estimate the 
probability of survivors passing on the disease to their offspring or the probability of 
developing second primary tumors. However, for patients with a rare disease, the 
impact of hearing that there is a ‘low probability’ of something occurring might be 
received differently from how clinicians may expect. From a healthy person’s 
perspective, a low probability generally means a minor or no chance of 
having/passing on a certain disease. For a person with a rare disease, however, a low 
probability might logically mean the same but their own reality of having a rare 
disease may have proven otherwise. The discrepancy between theory and their own 
reality might introduce fear (or at least some existential thoughts) about why they 
could not escape from developing a rare disease. This might explain the fears also 
experienced by non-hereditary RB survivors. Therefore, clinicians should be aware 
that RB survivors (including non-hereditary RB) might interpret these probabilities 
differently from what may be expected. A similar tendency was also found among 
women at risk for breast cancer [29]. 

The third aim of the study was to gain insight into the predictors of QoL. 
Bullying in childhood and impairment appeared to be the major predictors of QoL of 
our RB survivors. According to the interview results, the reasons for bullying were 
in most cases related to the appearance of the eye or to the survivor’s facial 
appearance. This was also found in another study on children with RB in which 
parents reported that their child had experienced bullying related to either facial 
appearance or the ocular prosthesis [11]. The association between bullying and QoL 
has also been reported in other types of childhood cancer [30]. 

Most of the impairments mentioned by survivors were associated with a wide 
range of activities related to their visual acuity. Lamoureux et al. (2004) [31] 

concluded that the areas of greatest restriction in people with impaired vision were 
associated with reading, outdoor mobility, participation in leisure activities and 
shopping. It is understandable that a serious restriction in these activities is 
negatively related to the experience of health and vitality.  
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This study focused on the QoL of a diverse and rare population of RB 
survivors and provides information on a population-based RB group. Nevertheless, a  
number of study limitations should be considered when interpreting the results. 
First, since the possibilities of treatment have improved over time, our results may 
no longer apply to survivors who have been treated more recently. On the other 
hand, some form of treatment will always be necessary and the current RB 
treatments still do not leave the appearance of the RB survivor totally unaffected; 
further research is therefore desirable. 

Second, it is conceivable that some of the RB survivors who did not 
participate in the present study experienced a poorer QoL than those who did 
participate. Indeed, several non-participants refused participation because they did 
not want to be confronted with their disease again; if this subgroup consists of those 
who do not accept their disease as well as the other subgroups, then the overall QoL 
of RB survivors might be worse than reported here.  

Third, we are aware of the fact that some SF-36 subscales show ceiling effects 
[22]. Therefore, it can be that the effects we found were underestimated. Estimates 
of the coefficients and their standard errors are robust to the non-normal 
distributions. Although the tests confidence intervals originate from normal 
distributions the consequences of violating this assumption are minor with sufficient 
sample size.  

Conclusions  
In conclusion, our exploratory study indicates that adult RB survivors generally 
experience a relatively good QoL compared with the reference group. However, RB 
survivors in our study have more problems with regard to their mental health; 
particularly anxiety, feelings of depression and loss of control influence their lives 
negatively. These unfavorable mood states may be caused by their feelings of being 
different from others and by childhood bullying. Hereditary RB survivors differ 
from non-hereditary RB survivors, probably justifiably, only in their experience of 
general health. In patients with RB, decreased QoL may arise from the 
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psychological effects of having been bullied and from the negative experience of 
their impairments related to the disease. In order to prevent worsening of QoL,  
clinicians should not hesitate to address these issues at an early stage. We 
recommend further research to assess the specific psychological factors that may 
lead to mental health problems in this population. 

 



Quality of life of adult retinoblastoma survivors in the Netherlands 
 

39 

References 
1.  Moll AC, Kuik DJ, Bouter LM, Den OW, Bezemer PD, Koten JW, Imhof SM, Kuyt 

BP, Tan KE. Incidence and survival of retinoblastoma in The Netherlands: a register 
based study 1862-1995. Br J Ophthalmol 1997; 81(7): 559-562. 

2.  Shields CL, Shields JA. Diagnosis and management of retinoblastoma. Cancer Control 
2004; 11(5): 317-327. 

3.  Yanagisawa T. Systemic chemotherapy as a new conservative treatment for intraocular 
retinoblastoma. Int Clin Oncol 2004; 9(1): 13-24. 

4.  Gatta G, Capocaccia R, Stiller C, Kaatsch P, Berrino F, Terenziani M. Childhood 
cancer survival trends in Europe: a EUROCARE Working Group study. J Clin Oncol 
2005; 23(16): 3742-3751. 

5.  Antoneli CB, Ribeiro KC, Steinhorst F, Novaes PE, Chojniak MM, Malogolowkin M. 
Treatment of retinoblastoma patients with chemoreduction plus local therapy: 
experience of the AC Camargo Hospital, Brazil. J Pediatr Hematol Oncol 2006; 28(6): 
342-345. 

6.  Moll AC, Imhof SM, Schouten-van Meeteren AY, Kuik DJ, Hofman P, Boers M. 
Second primary tumors in hereditary retinoblastoma: a register-based study, 1945-
1997: is there an age effect on radiation-related risk? Ophthalmology 2001; 108(6): 
1109-1114. 

7.  Aerts I, Pacquement H, Doz F, Mosseri V, Desjardins L, Sastre X, Michon J, 
Rodriguez J, Schlienger P, Zucker JM, Quintana E. Outcome of second malignancies 
after retinoblastoma: a retrospective analysis of 25 patients treated at the Institut Curie. 
Eur J Cancer 2004; 40(10): 1522-1529. 

8.  Demirci H, Shields CL, Meadows AT, Shields JA. Long-term visual outcome 
following chemoreduction for retinoblastoma. Arch Ophthalmol 2005; 123(11): 1525-
1530. 

9.  Imhof SM, Moll AC, Schouten-van Meeteren AY. Stage of presentation and visual 
outcome of patients screened for familial retinoblastoma: nationwide registration in the 
Netherlands. Br J Ophthalmol 2006; 90(7): 875-878. 

10.  Byrne J, Fears TR, Whitney C, Parry DM. Survival after retinoblastoma: long-term 
consequences and family history of cancer. Med Pediatr Oncol 1995; 24(3): 160-165. 

11.  Sheppard L, Eiser C, Kingston J. Mothers' perceptions of children's quality of life 
following early diagnosis and treatment for retinoblastoma (Rb). Child Care Health 
Dev 2005; 31(2): 137-142. 

12.  Ross G, Lipper EG, Abramson D, Preiser L. The development of young children with 
retinoblastoma. Arch Pediatr Adolesc Med 2001; 155(1): 80-83. 

13.  Ek U. Emotional reactions in parents and children after diagnosis and treatment of a 
malignant tumour in the eye. Child Care Health Dev 2000; 26(5): 415-428. 



Chapter 2 
 

40 

14.  Chabert S, Velikay-Parel M, Zehetmayer M. Influence of uveal melanoma therapy on 
patients' quality of life: a psychological study. Acta Ophthalmol Scand 2004; 82(1): 25-
31. 

15.  Oeffinger KC, Hudson MM. Long-term complications following childhood and 
adolescent cancer: foundations for providing risk-based health care for survivors. CA 
Cancer J Clin 2004; 54(4): 208-236. 

16.  Langeveld NE, Grootenhuis MA, Voute PA, de Haan RJ, van den BC. Quality of life, 
self-esteem and worries in young adult survivors of childhood cancer. Psycho-Oncol 
2004; 13(12): 867-881. 

17.  Zeltzer LK. Cancer in adolescents and young adults psychosocial aspects. Long-term 
survivors. Cancer 1993; 71(10 Suppl): 3463-3468. 

18.  Moll AC, Imhof SM, Bouter LM, Kuik DJ, Den OW, Bezemer PD, Koten JW, Tan KE. 
Second primary tumors in patients with hereditary retinoblastoma: a register-based 
follow-up study, 1945-1994. Int J Cancer 1996; 67(4): 515-519. 

19.  World Health Organisation. International Statistical Classification of Diseases and 
related Health problems. Geneva, Switzerland, 1992. 

20.  Vaughn S, Schumm JS, Sinagib J. Focus group interviews in education and 
psychology. London, 1996. 

21.  Ware JE, Jr., Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. 
Conceptual framework and item selection. Med Care 1992; 30(6): 473-483. 

22.  Reulen RC, Zeegers MP, Jenkinson C, Lancashire ER, Winter DL, Jenney ME, 
Hawkins MM. The use of the SF-36 questionnaire in adult survivors of childhood 
cancer: evaluation of data quality, score reliability, and scaling assumptions. Health 
Qual Life Outcomes 2006; 4: 77. 

23.  Aaronson NK, Muller M, Cohen PD, Essink-Bot ML, Fekkes M, Sanderman R, 
Sprangers MA, Te Velde A, Verrips E. Translation, validation, and norming of the 
Dutch language version of the SF-36 Health Survey in community and chronic disease 
populations. J Clin Epidemiol 1998; 51(11): 1055-1068. 

24.  Olthof T, Schouten A, Kuiper H, Stegge H, Jennekens-Schinkel A. Shame and guilt in 
children: Differential situational antecedents and experiental correlates in illness-
related and other situations. Br J Dev Psychol 2000; 18: 51-64. 

25.  Tangney JP, Wagner P, Gramzow R. Proneness to shame, proneness to guilt, and 
psychopathology. J Abnorm Psychol 1992; 101(3): 469-478. 

26.  Jackson S, Harrad RA, Morris M, Rumsey N. The psychosocial benefits of corrective 
surgery for adults with strabismus. Br J Ophthalmol 2006; 90(7): 883-888. 

27.  Satterfield D, Keltner JL, Morrison TL. Psychosocial aspects of strabismus study. Arch 
Ophthalmol 1993; 111(8): 1100-1105. 

28.  Broder HL, Smith FB, Strauss RP. Effects of visible and invisible orofacial defects on 
self-perception and adjustment across developmental eras and gender. Cleft Palate 
Craniofac J 1994; 31(6): 429-436. 



Quality of life of adult retinoblastoma survivors in the Netherlands 
 

41 

29.  Struewing JP, Lerman C, Kase RG, Giambarresi TR, Tucker MA. Anticipated uptake 
and impact of genetic testing in hereditary breast and ovarian cancer families. Cancer 
Epidemiol Biomarkers Prev 1995; 4(2): 169-173. 

30.  Lahteenmaki PM, Huostila J, Hinkka S, Salmi TT. Childhood cancer patients at school. 
Eur J Cancer 2002; 38(9): 1227-1240. 

31.  Lamoureux EL, Hassell JB, Keeffe JE. The determinants of participation in activities of 
daily living in people with impaired vision. Am J Ophthalmol 2004; 137(2): 265-270. 

 



 
 

 



 
 

Health and Quality of Life Outcomes 2007, 5: 65 

3 
Health-related quality of life of child 

and adolescent retinoblastoma 
survivors in the Netherlands 

 
 
 

Jennifer van Dijk 

Jaap Huisman 

Annette C. Moll 

Antoinette Y.N. Schouten-van Meeteren 

Pieter D. Bezemer 

Peter J. Ringens 

Peggy T. Cohen-Kettenis 

Saskia M. Imhof 

 



Chapter 3 
 

44 

Abstract 
Background: To assess health-related quality of life (HRQoL) in children (8-11 
years) and adolescents (12-18 years) who survived retinoblastoma (RB), by means 
of the KIDSCREEN self-report questionnaire and the proxy-report version. 
Methods: This population-based cross-sectional study (participation rate 70%) 
involved 65 RB survivors (8-18 years) and their parents. Child/adolescents’ and 
parents’ perception of their youth’s HRQoL was assessed using the KIDSCREEN, 
and the results were compared with Dutch reference data. Relations with gender, 
age, marital status of the parents, and visual acuity were analyzed. 
Results: RB survivors reported better HRQoL than did the Dutch reference group 
on the dimensions “moods and emotions” and “autonomy”. Increased ratings of 
HRQoL in RB survivors were mainly seen in perceptions of the younger children 
and adolescent girls. RB survivors with normal visual acuity scored higher on 
“physical well-being” than visually impaired survivors. Age was negatively 
associated with the dimensions “psychological well-being”, “self-perception” 
(according to the child and parent reports) and “parent relations and home life” 
(according to the child). “Self-perception” was also negatively associated with visual 
acuity (according to the child). Only parents of young boys surviving RB reported 
lower on “autonomy” than the reference group, and parents of low visual acuity and 
blind RB survivors reported higher on “autonomy” than parents of visually 
unimpaired survivors. Survivors’ perceptions and parents’ perceptions correlated 
poorly on all HRQoL dimensions. 
Conclusions: RB survivors reported a very good HRQoL compared with the Dutch 
reference group. The perceptions related to HRQoL differ substantially between 
parents and their children, i.e. parents judge the HRQoL of their child to be 
relatively poorer. Although the results are reassuring, additional factors of HRQoL 
that may have more specific relevance, such as psychological factors or coping 
skills, should be explored. 
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Background 
Retinoblastoma (RB) is a malignant tumour affecting the retina and is the most 
common intraocular malignancy in children. In the Netherlands, the incidence is 
1:17,000 newborns (approximately 10-15 new patients every year) [1]. The survival 
of children with RB has significantly improved to a 5-year disease-free rate of more 
than 90% in the western world [2]. RB can affect one or two eyes, with subsequent 
blindness or severe visual impairment. The hereditary form of RB (40% of cases) is 
mostly bilateral and those patients are treated with enucleation and/or external beam 
radiotherapy (EBRT), and/or thermo-chemotherapy. Patients with unilateral RB are 
mostly treated with enucleation; after enucleation a prosthesis is inserted.  

Considering the high survival rate of RB patients and the severe impact of the 
late effects of RB and its treatment, it is important to evaluate health-related quality 
of life (HRQoL) of RB survivors. So far, little attention has been paid to this 
subgroup of paediatric cancer survivors. Many studies have reported on QoL of 
paediatric cancer survivors but, to our knowledge, only Sheppard et al. (2005) have 
assessed the general QoL of young RB survivors [3]. Their study showed that 
mothers experience compromised QoL in their children (8-16 years), particularly 
with regard to their physical and psychosocial functioning, as compared to 
population norms. However, no study has yet made use of child self-reports, nor 
were any health-related questionnaires applied. Children are able to report reliably 
on their own well-being and functioning if the questionnaire is appropriate to the 
child’s age and cognitive level [4]. Several factors that may jeopardize the HRQoL 
of RB survivors include, cosmetic deformities due to enucleation or EBRT [5, 6], 
visual impairment [7, 8], enhanced risk of second primary tumours [9, 10] and, in 
heritable RB patients, the 50% potential for offspring with RB.  

The aim of the present study is to investigate HRQoL of young Dutch RB 
survivors using a self-report and a proxy measure, and to evaluate potential effects 
of illness-related and demographic variables on HRQoL. Further, we compare 
HRQoL of the survivors with that of healthy matched individuals, controlling for 
age and gender. Finally, we compare the children’s own evaluations of their HRQoL 
with that of their parents.  
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Methods 
Study design 

This population-based, cross-sectional study was performed between June 2005 and 
June 2006. It was approved by the ethics committees of the participating centers and 
was conducted according to the principles of the Helsinki declaration.  

We consulted the Dutch national RB register [11] to collect personal data of 
all eligible RB survivors. The national Dutch RB register is unique because it is 
virtually complete from 1945 until 2006. Eligibility requirements for inclusion in 
this study were: 1) current age of the child between 8 and 18 years, 2) sufficient 
comprehension of the Dutch language in general, 3) treatment for RB at the VU 
University Medical Center (Amsterdam), at the University Medical Center of 
Utrecht, or at the University Medical Center St. Radboud (Nijmegen) (accounting 
for 98% of the national register), and 4) adequate intellectual level to understand the 
study questionnaires. On the basis of the national Dutch RB register, we excluded all 
survivors known to have mental retardation. 

All survivors participated on the basis of written informed consent; for those 
aged less than 12 years parental agreement. 

Procedure 

As soon as informed consent forms were received, parents were telephoned to make 
an appointment for a home visit. The KIDSCREEN questionnaires [12] were sent by 
post, with the instruction for the children to complete them alone and independently 
from other family members. In case of severe visual impairment of the children 
and/or parents, assistance was offered to fill in the questionnaires using an adapted 
computerized version. During the home visit we gathered socio-demographic 
information, discussed possible problems with completion of the KIDSCREEN 
questionnaire, and checked the completeness of it. We determined whether the 
children had completed the KIDSCREEN questionnaire themselves, by simply 
asking the children individually and their parents. 
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Measures 

Socio-demographic and illness-related factors 
Data on the marital status of the parents were categorized as: single-parent family, or 
child living with both biological parents. RB-specific information collected from 
medical archives included heredity, type of treatment, and visual acuity. Conclusions 
on heredity of the disease were based on DNA research, bilateralism, and family 
history. Treatment strategies were categorized as: a) enucleation, b) EBRT, c) 
enucleation and EBRT, d) different combinations of chemotherapy and remaining 
therapies (thermo-chemotherapy, laser photocoagulation, plaque therapy and 
cryotherapy). Visual acuity was defined as visual acuity after subjective refraction in 
the survivor’s best eye, and was categorized according to the WHO guidelines as: 1) 
normal vision (> 0.3), 2) low vision (0.05-0.3), and blindness (< 0.05) [13].  

 
HRQoL measures 
The KIDSCREEN-52 child/adolescent self-report instrument is a generic HRQoL 
questionnaire, developed within a European project [12, 14]. The HRQoL 
questionnaire is designed to assess children’s (8-11 years) and adolescents’ (12-18 
years) own perceptions of their subjective health and well-being.  

The KIDSCREEN-52 proxy research instrument is derived from the above-
mentioned self-report version, and designed to assess parental perceptions of their 
child’s health and well-being [12]. 

The dimensions of HRQoL that are examined in the two versions of the 
KIDSCREEN are: “physical well-being”, “psychological well-being: life 
satisfaction and positive emotions”, “moods and emotions”, “self-perception: body 
image and self-esteem”, “autonomy”, “parent relations and home life”, “peer 
relations and social support”, “cognitive and school functioning”, “bullying and 
social acceptance”, and ”perceived financial opportunities”. The recall period for 
most items is one week. The score of each dimension was calculated as the mean of 
the ratings of items that pertained to that dimension, after the score of each 
dimension was transformed linearly to a 0-100 point scale, with 100 indicating the 
best HRQoL and 0 the worst. Both instruments have shown acceptable reliability 
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and validity coefficients [12]. Dutch population norms are available for both the 
child and parent version [12].  

Statistical analyses 

Analyses were performed with SPSS 11.5 for Windows. Differences between 
(subgroups of) RB survivors and Dutch population norms were analyzed using one-
sample t-tests. We also transformed these scores into z-scores. Possible predictors of 
the HRQoL subscales were studied by multiple regression analysis (backward 
elimination). Variables that were likely to affect the HRQoL subscales (dependent 
variables) were included in the regression model. These independent variables were: 
gender, age group (8-11 years or 12-18 years), marital status of parents, heredity, 
type of treatment, and visual acuity. Preliminary analyses showed interdependency 
of all illness-related factors (heredity, type of treatment, and visual acuity). Only 
visual acuity is included as an illness-related factor in the regression analysis, 
because this factor is a consequence of the disease with which the survivors were 
confronted daily. All tests were two-sided, with a 5% significance level. Paired 
group t-tests and Pearson’s correlation coefficients were computed to measure how 
children’s/adolescents’ and parents’ reports of HRQoL were related using the 
KIDSCREEN-52 self-report and the KIDSCREEN-52 proxy report, respectively. 
Correlation coefficients of > 0.6, 0.4 until 0.6 and < 0.4 were considered as strong, 
moderate and poor correlations, respectively.  

Results  
Participant’s characteristics 

From the national Dutch RB register, 99 RB survivors appeared to be eligible for 
our study; of these RB survivors, 4 (4%) could not be traced due to missing or 
incorrect personal data. Of the remaining 96, 67 RB survivors (70%) and their 
parents agreed to participate. After the home visit, we excluded 2 survivors for 
whom it was obvious (during personal communication) that they did not understand 
the questions well enough to fill in the questionnaire. Of the 28 traceable non-
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participating RB survivors, 18 (19%) refused to participate and 10 (11%) did not 
respond within the study period. Reasons for refusal of participation were mainly 
lack of time, lack of interest, or avoidance of confrontation with the disease. Patient 
characteristics between participants and non-participants did not differ significantly 
with regard to gender, age, heredity and type of treatment. No information was 
available on visual acuity, living situation, life events, and education of the non-
participating children. Table 1 presents socio-demographic and RB-related data on 
the 65 survivors.  
 

Table 1: Socio-demographic and RB-related information on the total group and for RB 
survivors aged 8-11 years and 12-18 years separately 

 RB survivors 
total group 
(N = 65) 

RB survivors 
children 
(N=28) 

RB survivors 
adolescents 
(N=37) 

Age (yrs); 
  mean (SD) 

  
 12.7 (2.9) 

 
 9.8 (0.9) 

 
 14.9 (1.6) 

Age at diagnosis (yrs);  
  mean (SD) 

 
 1.6 (1.6) 

 
 1.2 (1.3) 

 
 1.8 (1.8) 

Gender; N (%) 
  Female 

 
 31 (48%) 

 
 15 (54%) 

 
 16 (43%) 

Education; N (%) 
  Mainstream 
  Special  

 
 57 (88%) 
 8 (12%) 

 
 23 (82%) 
  5 (18%) 

 
 34 (92%) 
 3 (8%) 

Hereditary RB; N (%) 
  Non-hereditary RB 
  Hereditary RB 

 
 35 (54%) 
 30 (46%) 

 
 12 (43%) 
 16 (57%) 

 
 23 (62%) 
 14 (38%) 

Laterality RB; N (%) 
  Unilateral RB 

 
 40 (62%) 

 
 14 (50%) 

 
 26 (70%) 

Treatment RB; N (%) 
  Enucleation 
  Radiotherapy 
  Combi enucleation + radiotherapy 
  Chemo/laser/plaque 

 
 39 (60%) 
 10 (15%) 
 13 (20%) 
 3 (5%) 

 
 14 (50%) 
 4 (14%)
 8 (29%) 
 2 (7%) 

 
 25 (68%) 
 6 (16%) 
 5 (13%) 
 1 (3%) 

Visual acuity; N (%) 
  Normal vision 
  Low vision and blindness 

 
 54 (83%) 
 11 (17%) 

 
 22 (79%) 
 6 (21%) 

 
 32 (86%) 
 5 (14%) 

Life events; N (%) 
  None 
  Life events 
  Missing 

 
 18 (28%) 
 46 (71%) 
 1 (1%) 

 
 10 (36%) 
 18 (64%) 

 
 8 (21%) 
 28 (76%) 
 1 (3%) 

Marital status parent; N (%) 
  Single-parent family 
  Child living with both parents 

 
 20 (31%) 
 45 (69%) 

 
 6 (21%) 
 22 (79%) 

 
 14 (38%) 
 23 (62%) 
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In addition to the data in Table 1, most hereditary RB survivors (83%) were 
bilaterally affected. Also, most hereditary RB survivors were treated with a 
combination of enucleation and EBRT (40%) whereas most non-hereditary RB 
survivors (91%) were treated with enucleation only. All unilaterally affected 
survivors had normal visual acuity in their non-affected eye. Of the bilaterally 
affected survivors, 8 (27%) had low vision and 2 (6%) survivors were blind. Of the 
survivors, 52 (80%) had an ocular prosthesis. In most cases (86%) the proxy 
informant was the mother. The mean age of the parents was 43.63 ± 6.5 years; 9 of 
them (6 fathers and 3 mothers, 14%) had suffered heritable RB themselves. 

Group comparisons 

A. Outcome measure: KIDSCREEN-52 child/adolescent self-report  

A1. Comparison with Dutch reference groups  

RB survivors reported significantly better HRQoL than the Dutch population-based 
reference group on the dimensions: “moods and emotions” (mean difference (MD) = 
4.39: t[62] = 2.9, p = 0.005) and “autonomy” (MD = 2.27: t[62] = 2.1, p = 0.043). 

Children (aged 8-11 years) surviving RB reported a better HRQoL on the 
dimensions “moods and emotions” (MD = 6.3: t[26] = 2.7, p = 0.011) and “parent 
relations and home life” (MD = 4.2: t[26] = 2.4, p = 0.023) than the age-matched 
reference group. Adolescent (aged 12-18 years) RB survivors reported a 
significantly better HRQoL on the dimension “autonomy” (MD = 3.1: t[35] = 2.1, p 
= 0.041). (See also Figure 1). 

Irrespective of their age, female RB survivors reported better HRQoL than 
their female reference group on the dimensions “moods and emotions” (MD = 7.1: 
t[29] = 3.7, p = 0.001) and “school environment” (MD = 6.3: t[29] = 2.6, p = 0.015). 
No differences were found between boys surviving RB and their male reference 
group. 

We further divided the group into male and female children, and male and 
female adolescents and compared those subgroups with their relevant reference 
group. Within the female group, young girls surviving RB reported better HRQoL 
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than their relevant reference group on the dimension “moods and emotions” (MD = 
7.6: t[13] = 2.7, p = 0.019), whereas adolescent female survivors reported better 
HRQoL on the dimension “moods and emotions” (MD = 5.8: t[15] = 2.3, p = 0.033), 
but also on the dimensions “autonomy” (MD = 4.4: t[15] = 2.1, p = 0.05), “school” 
(MD = 5.5: t[15] = 3.2, p = 0.005) and “financial” (MD = 4.9: t[15] = 2.3, p = 0.037) 
than their reference group. No significant differences were found in HRQoL 
between adolescent male RB survivors and their reference group. 
 

Figure 1: Deviation from mean in the Dutch reference group (z = 0), expressed as a z-score for 
RB children (8-11 yrs) and RB adolescents (12-18 yrs) separately.  
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*Significance between Dutch reference group and RB children or adolescents: p < 0.005 
KIDSCREEN-52 child/adolescent self-report subscales: FI = Financial; BU = Bullying; SC = 
School; PE = Peers; PR = Parent relations and home life; AU = Autonomy; SP = Self-
perception; ME = Moods & Emotions; PS = Psychological well-being; PH = Physical well-
being. 

A2. Within-group of RB survivors:  

From the multiple regression analyses, age was negatively associated with the 
dimensions “psychological well-being” (R2 = 0.117, p = 0.006), “social support and 

* 

* 

* 
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peers” (R2 = 0.083, p = 0.024) and “parent relations and home life” (R2 = 0.110, p = 
0.008). Adolescent RB survivors scored lower on all these subscales than the young 
survivors. Visual acuity (ß = 0.243, p = 0.049) and age (ß = 0.317, p = 0.011) were 
negatively associated with the HRQoL dimension “self-perception” (R2 = 0.148, p = 
0.009). RB survivors with normal visual acuity in their non-affected eye reported 
better HRQoL on the dimension “physical well-being” than visually impaired RB 
survivors (R2 = 0.070, p = 0.038); see also Figure 2 and Table 2. 
 

 
Figure 2: Deviation from mean in the total RB group (z = 0), expressed as a z-score for children 
(8-11 yrs) and adolescents (12-18 yrs) separately.  
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*Significance between RB child survivors and adolescents RB survivors: p < 0.005 
KIDSCREEN-52 child/adolescent self-report subscales: FI = Financial; BU = Bullying;  
SC = School; PE = Peers; PR = Parent relations and home life; AU = Autonomy;  
SP = Self-perception; ME = Moods & Emotions; PS = Psychological well-being; PH = Physical 
well-being 

* 

* 
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Table 2: Multiple regression analyses (backward elimination) for HRQoL dimensions by 
demographic and social factors, using the KIDSCREEN-52 self-report questionnaire and 
KIDSCREEN-52 proxy-report 

Dependent variable F p R2 Independent 
variable 

β (standardized) 

KIDSCREEN-52 self-report      
  Psychological well-being 8.113 0.006 0.117 Age -0.306 
  Physical well-being   4.500 0.038 0.070 Visual acuity  0.264 
  Parent relations and home life 7.569 0.008 0.110 Age -0.299 
  Social support and peers 5.353 0.009 0.152 Life events -0.332 
  Self-perception 5.136 0.011 0.148 Age -0.317 
  0.049  Visual acuity  0.243 
KIDSCREEN-52 proxy-report      
  Psychological well-being 3.908 0.05 0.06 Age -0.245 
  Self-perception 3.920 0.05 0.063 Age -0.252 
  Autonomy 5.220 0.026 0.080 Visual acuity -0.283 

 
B. Outcome measure: KIDSCREEN-52 proxy parent report 

B1. Comparison with Dutch reference data 

Parents’ rating of the HRQoL of the RB surviving child did not differ significantly 
from ratings in the Dutch reference group [12]. Only parents of young boys 
surviving RB reported lower HRQoL scores on the dimension “autonomy” (MD = 
3.5: t[11] = -2.7, p = 0.019). 

B2. Within-group of parents of RB survivors 

Age of the survivor was negatively associated with the dimensions “psychological 
well-being” (R2 = 0.06, p = 0.05) and “self-perception” (R2 = 0.063, p = 0.05). 
Parents of adolescent RB survivors reported lower HRQoL on these two subscales 
than the parents of young survivors. HRQoL ratings of parents of visually impaired 
RB survivors were better than those of parents of visually unimpaired survivors on 
the dimension “autonomy” (R2 = 0.080, p = 0.026); see also Table 2. 
 
C. Self-report vs. Parent Proxy report  
Table 3 presents data on the correspondence between child and parent report. 
Survivors’ perceptions and parents’ perceptions correlated poorly on all dimensions 
(correlation coefficients ranged from 0.009 to 0.210, all p-values > 0.05). RB 
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survivors perceived their HRQoL on the dimension “moods and emotions” to be 
better than their parents’ assessment (MD = 5.9: t[59] = 2.6, p = 0.01).  
 
Table 3: Correspondence between reports from the children and the parents: Pearson’s 
correlation coefficients (PCC) and paired t-tests. Data are mean differences and (SD) 

Kidscreen 
Domains 

 PCC 
  (r) 

  Mean difference 
  child vs. parent 

 t 

Physical well-being  0.043  1.4 (0.1)  0.63 
Psychologic well-being  0.142  1.4 (1.4)  0.78 
Moods and emotions  0.141  5.8 (2.4)  2.62* 
Self-perception  0.009  3.1 (1.0)  1.61 
Autonomy  0.088  2.2 (1.2)  1.58 
Parent relations and home life  -0.036  9.7 (48.4)  1.23 
Social support and peers  -0.128  1.0 (1.5)  -0.51 
School environment  0.176  1.7 (0.2)  0.84 
Social acceptance  0.160  1.4 (1.4)  0.75 
Financial resources  0.210  1.4 (0.7)  0.78 

*Significance: p < 0.005. 

Discussion 
The present study assessed the HRQoL of a unique Dutch population of young RB 
survivors using the KIDSCREEN questionnaire. To our knowledge, this is the first 
study to examine HRQoL in RB survivors with both a child and adolescent self-
report, and a parent proxy-report questionnaire.  

Our results suggest that the perceived HRQoL of children and adolescents 
who survived RB is not substantially different from the HRQoL of the normal 
population. It is noteworthy, however, that RB survivors report better “moods and 
emotions” and that they consider themselves to be more autonomous than healthy 
children. Parents of RB survivors report their child’s HRQoL to be comparable with 
that of healthy children. This latter result is only partly in line with our earlier study, 
in which adult RB survivors were shown to experience a relatively good overall 
QoL, but a slightly worse mental health compared with a population-based reference 
group [15].  

The discrepancy between adults and younger survivors might be caused by 
the fact that child and adolescent survivors are probably less well informed and/or 
are less aware of the effects in later life of the hereditary form of RB, such as risk for 
offspring, and enhanced risk for second primary tumours. During the home visits, 
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some parents of hereditary RB survivors reported difficulties in informing their child 
about these effects, and were uncertain about the timing and the way the message 
should be conveyed. Shankar et al. (2005) also suggest that young (aged 8-12 years) 
childhood cancer survivors are too young to have encountered some of the negative 
psychosocial impacts of cancer and its treatment [16].  

Studies assessing HRQoL of survivors of childhood cancer have, in general, 
reported contradictory results [17]. Our findings are in line with studies of Shankar 
et al. (2005), Pemberger et al. (2005), Apajasalo et al. (1996), Gray et al. (1992), 
Langeveld et al. (2004) and Maunsell et al. (2006), which report that long-term 
childhood cancer survivors show comparable or even higher-than-average positive 
subjective rating of the various areas of HRQoL [16-22]. According to these general 
childhood cancer studies, the observed excellent HRQoL could be explained in two 
ways. First, following the theory of response shift it may be that (as a result of the 
experience of cancer) the internal standards, values or conceptualizations of HRQoL 
change [23]. The experience of surviving cancer might lead to a better appreciation 
of being alive and to considering that possible impairments are of less importance. 
Barakat et al. (2006) found that a majority of adolescent childhood cancer survivors 
and their parents reported post-traumatic growth (PTG) [24]. Greater perceived 
treatment severity and life threat was associated with PTG. Diagnosis of cancer after 
age 5 years resulted in more perceived benefit and greater posttraumatic stress 
symptoms for adolescent survivors. Second, coping with the stress of the long-term 
effects of childhood cancer may have enhanced certain qualities of the survivors 
making them better able to cope with adversity in their lives.  

It is conceivable that some of above-mentioned explanations may also apply 
to child and adolescent RB survivors. However, because this latter group often had 
treatment at a very young age, the time since treatment is long and the period of 
treatment in most cases was relatively short compared with most other forms of 
childhood cancer. This implies that, for this group, there may be less opportunity for 
the development of compensating abilities. In contrast to our results, other studies 
have reported a lower HRQoL for childhood cancer survivors in comparison with a 
healthy population [25-27]. Clearly, further research is necessary to assess the 
plausibility of the various explanations related to this group.  
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With respect to the survivors’ own perceptions of their HRQoL, the following 
findings are of particular interest: especially adolescent RB survivors feel 
themselves to be more autonomous than healthy adolescent children, whereas 
younger RB survivors do not yet share this feeling. Younger RB survivors perceive 
themselves to be happier and as having closer relationships with their parents than 
children who did not experience RB. On closer inspection, increased ratings of 
HRQoL in RB survivors are mainly traceable to perceptions of adolescent girls who 
report themselves to be in a better mood, more autonomous, better at school and 
financially more independent than girls in the Dutch reference group. Thus the good 
HRQoL reported by RB survivors during childhood and early adolescence remains 
true, despite the fact that adolescents are generally more able to reflect on their own 
functioning and appearance. Indeed, in our group we found an overall significant 
negative effect of age regarding psycho-social well-being, possibly even concealing 
the remarkable increase of HRQoL in girls.  

Our RB survivors with a normal vision reported better physical well-being 
than visually impaired RB survivors. This result is in line with a recent 
methodological study by Birch et al. (2007) which also confirmed the common 
expectation that children with more severe visual impairment experience poorer 
competence than those with only “unilateral” impairment [28]. In our study, parents 
of visually impaired RB survivors reported that their child had a higher level of 
autonomy than did parents of children with normal vision. Relatively good 
psychological adjustment in the more affected children may be caused by increased 
parental attention, as was observed in a sibling study [29].  

With respect to parents’ perceptions of their child’s HRQoL, it is noteworthy 
that these are very different from the child’s own perceptions. In general parents do 
not experience any difference in the HRQoL of their own child as compared to 
matched groups. Parents of young boys observed their son to be even less 
autonomous than their male peers. Within the RB group, parents of visually 
impaired RB survivors rated their child to be more autonomous than parents of RB 
survivors with normal vision. This finding may touch on a compensatory 
mechanism; however, we cannot exclude that visually impaired children undergo a 
different learning process whereby they learn to function better autonomously than 
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children with normal vision. These findings are partly in concordance with Sheppard 
et al. (2005) who found that mothers reported lower levels of HRQoL for their 
children and adolescents treated for RB compared with population norms [5]. 

Some limitations of the present study should be addressed. First, the small 
number of survivors limits the statistical power of the study. Second, it is 
conceivable that some of the non-participating RB survivors experienced a different 
HRQoL. It is not clear, however, whether this would result in better or worse results. 
For example, patients who feel good might disregard the importance of the study 
and, on the other hand, parents of non-participating survivors may have refused 
participation to avoid their child being confronted with their disease again, which 
might suggest serious concern of the parents, or worse coping strategies and a poorer 
QoL. Third, the HRQoL of the survivors was only partly explained by the factors 
that were investigated in the present study. Other explanatory factors, such as coping 
and family functioning, may also be of importance; future studies should explore 
these factors. Indeed one would expect coping skills and HRQoL to interact, but 
unfortunately it was beyond the scope of this study to include such measures. 
Fourth, the results might be influenced by the choice of a general HRQoL 
questionnaire. In some specific cases our clinical impression seemed to be in 
contrast with the positive results of our study. An example we sometimes 
encountered in clinical practice is that RB survivors often have a different facial 
appearance due to the treatment; this may often lead to bullying and staring. In this 
study we found it important to compare our data with a healthy Dutch reference 
group, but a general HRQoL instrument (such as KIDSCREEN) only measures 
broad areas of HRQoL and may not identify such issues specifically associated with 
RB. In future studies it is advisable to use an RB-specific instrument or a vision-
related HRQoL instrument besides a general HRQoL instrument. Unfortunately 
there is a shortage of such instruments, which in itself presents a challenge for future 
research. 

Conclusions 

In conclusion, child and adolescent RB survivors report a good QoL compared with 
the Dutch reference group. It is noteworthy that perceptions of HRQoL as reported 
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by parents and by children are very different. Parents judge the HRQoL of their 
child to be relatively poorer. Although the overall results are reassuring, other 
aspects of HRQoL that may have more specific relevance, such as psychological 
factors or coping skills, should also be explored in the future.  
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Abstract 
Objective: To assess behavioural problems in retinoblastoma (RB) survivors.  
Methods: This population-based cross-sectional study included 148 RB survivors 
(8-35 years), registered in the Dutch national RB register. Survivors and parents 
were asked to fill in behavioural questionnaires. Prevalence rates were computed, 
based on both self-reports and proxy reports. One-sample T-tests were applied to 
analyse differences compared with healthy reference samples. Multiple regression 
analyses were performed to identify predictors for behavioural problems within the 
RB sample.  
Results: Between-group differences varied across informants, and across age 
groups. Parents reported significantly elevated total problem behaviour in 30% of 
their offspring (aged 8-17 years); this against 9% in adolescents (12-17 years) and 
12% in adults (18-35 years) based on self-report. Parental reports showed 
significantly elevated rates of 1) internalising problems in boys; and 2) somatic 
complaints in both girls and boys. Self-reports indicate significantly lowered levels 
of: 1) externalising problems in adolescent and adult women; 2) thought problems in 
female adolescents and in adult men. Especially survivors who suffered hereditary 
RB, who had undergone more intensive treatment, and who came from a single-
parent family were identified to be at most behavioural risk. 
Conclusion: Perception of severity and the nature of behavioural problems seem to 
differ between beholder, and to vary between age groups, if not between life stages. 
Health professionals should be aware that especially those who are confronted with 
hereditary RB and who subsequently undergo intensive treatment, and who grow up 
in broken families, run the risk of developing behavioural difficulties. 
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Background 
Prevalence estimates of behavioural problems in childhood cancer survivors differ 
with cancer type. Especially the survivors of central nervous system (CNS) tumours 
are known to be at greater risk for behavioural, educational and social late effects [1, 
2]. However, also children and adolescents who survived non-CNS cancer may face 
additional behavioural challenges in navigating through childhood and adolescence 
[3-5]. Schultz et al. reported that in a heterogeneous population of childhood CNS 
and non-CNS cancer survivors, behavioural problems were 1.5-1.7 times more 
likely than in healthy siblings [3]. In a comparable population of CNS and non-CNS 
paediatric cancer patients, Mulhern et al. found more behavioural problems in 
survivors than in the general population [4]. Sawyer et al. reported that 5.7 years 
after the diagnosis of leukaemia survivors had more behavioural problems than a 
control group [5], but almost 10 years after diagnosis these differences had narrowed 
[6]. Moreover, the presence of behavioural problems as such does not necessarily 
warrant psychosocial health care; most children have behavioural problems in some 
period of their life. Problems must be defined as inordinate, e.g. trespassing a 
clinical relevant degree of severity, to be considered of clinical relevance. Buizer et 
al. found a 25% prevalence rate of behavioural pathology in children who received 
chemotherapy and survived non-CNS acute lymphoblastic leukaemia, compared 
with 9% in a healthy control sample of classmates [7]. However, the prevalence rate 
of behavioural problems in the subgroup of children who underwent chemotherapy 
and nephrectomy for a Wilms’ tumour was not significantly higher than in the 
control sample consisting of siblings (11 vs. 9%).  

In group comparisons (regardless of the clinical relevance of behavioural 
problems) the impact of childhood non-CNS cancer and its treatment on behavioural 
state are also unclear. Zebrack et al. found exposure to chemotherapy, in addition to 
gender and socio-economic status, to be the only illness-related variable that 
predicted behaviour symptomatology in long-term survivors of leukaemia, 
Hodgkin's disease, and non-Hodgkin's lymphoma [8]. Apparently, neither the type 
of cancer, the child’s age at diagnosis, the time since diagnosis, nor the duration of 
treatment were related with the behavioural outcome. Noll et al., however, failed to 
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find a relevant effect of chemotherapy (not even in combination with whole brain 
radiation) in children who were survivors of acute lymphoblastic leukaemia [9] 
Moreover, survivors’ scores on standardized measures were generally similar to 
those of healthy population norms, as also reported by Lesko et al. [10] and Kazak 
et al. [11]. At worst, the parents reported heightened concerns about somatic 
problems of the child. Apparently, more than just illness-related variables are 
involved in the behavioural development of children who survived non-CNS 
cancers.  

Retinoblastoma (RB) is a malignant eye disease that is not primarily located 
in the CNS; however, several characteristics of the disease may detrimentally affect 
behavioural functioning. First, in RB, various treatment-related variables need to be 
considered. Immediate as well as secondary effects of exposure to chemotherapy, 
external beam radiotherapy (EBRT) and complete removal of the affected eye (i.e. 
enucleation) are important. Especially the cosmetic and social effects of ocular 
morbidity, as well as of visual impairment, make RB patients a discernible subgroup 
of childhood non-CNS cancer survivors [12-17]. Moreover, the enhanced risk of 
second primary tumours (SPT) and the knowledge of a 50% risk for offspring to 
inherit RB may have also affect behaviour. Finally, the fact that RB emerges during 
the first years of life may contribute to behavioural problems from a developmental 
point of view. Evidence exists that negative life events, such as childhood cancer, 
threaten the secure attachment between infant and caregiver, but such attachment 
can also remain stable across significant portions of the lifespan [18].  

The present study was designed with these issues in mind. We report on a 
subset of the unique, virtually complete sample of RB survivors included in the 
national Dutch RB Register that consists of RB patients in The Netherlands from 
1945 until today [19]. Consequently, some of the survivors under study are still in 
their teenage years, whereas others are already adults. To enhance knowledge on the 
subjective experience of behavioural problems, both the survivors themselves and 
their parents were informants. Research questions were: 1) Do behavioural ratings in 
RB survivors differ from norm scores based on a healthy reference sample, and 2) 
what are prevalence rates of clinically relevant behavioural problems? And 3) are 
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there differences in behavioural ratings between (subsets of) RB survivors and if 
yes, 4) what are the significant predictors for behavioural problems? 

Methods 
This population-based, cross-sectional study was performed between June 2005 and 
June 2006. The study was approved by the Ethics Committees of the participating 
centres and was conducted according to the principles of the Helsinki Declaration. 
All survivors participated on the basis of written informed consent and, if aged 12 
years and younger, on the agreement of the parents. The questionnaires were sent by 
mail, with the instruction to complete them independently from other family 
members. In case of severe visual impairment assistance was offered to fill out the 
questionnaire using an adapted, computerized version. Parents and adults also 
provided socio-demographic information.  

Subjects 

The national Dutch RB register [19] provided demographic information on all 
eligible RB survivors; this register is unique because it is virtually complete from 
1945 until today. Eligibility requirements for inclusion in the present study were: 1) 
current age of the survivor 8-35 years, 2) sufficient comprehension of the Dutch 
language, 3) adequate intellectual level to understand the questionnaires (thus no 
mentally retarded survivors), and 4) treatment for RB at the VU University Medical 
Center (Amsterdam), at the University Medical Center of Utrecht, or at the 
University Medical Center St. Radboud (Nijmegen) (these three centres account for 
94% of the national register).  

Independent variables 

Survivors’ demographic data:  
Current age and gender (female vs. male). 
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RB features: 
(Collected from medical archives). Decisions on categorization of heredity 
(hereditary vs. non-hereditary RB) were based on RB gene analysis, bilateralism of 
the cancer process, and family history. Treatment strategies were categorized as: a) 
enucleation, b) EBRT, c) enucleation and EBRT, d) different combinations of 
(thermo)chemotherapy and other therapies (laser photocoagulation, plaque therapy 
and/or cryotherapy). Visual acuity was defined as visual acuity after subjective 
refraction in the survivor’s best eye. It was categorised according to the WHO 
guidelines, as: 1) normal vision (> 0.3), and 2) visually impaired [low vision (0.05-
0.3) or blindness (< 0.05)][20].  
 
Psychosocial variables: 
Family situation of the young survivors was categorized as: single-parent family or 
child living with both biological parents. Family situation of adult survivors was 
categorized as: living with vs. without a partner. Possible life events were 
categorized on the basis of frequency, i.e. none, one or two, and more than two 
experienced life events. The life events were inventoried by asking whether any of 
the following life events had occurred: accidents, other life-threatening disease(s) 
besides RB, disease of a member of the family, death of a family member or death 
of a best friend, divorce, divorce of parents, moving, sexual abuse, enprisonment (of 
parent), loss of job, admission into a psychiatric hospital, and admission of a parent 
into a psychiatric hospital.  

Outcome measures: 

Child Behaviour Checklist (CBCL): The CBCL is designed for assessment of 
behavioural problems in children aged between 8 and 17 years, and the parents are 
informants [21] 
 
Youth Self-Report (YSR): The YSR is designed for assessment of behavioural 
problems in adolescents aged between 11 and 17 years, and the adolescents 
themselves are informants [21].  
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Adult Self-Report (ASR): The ASR is designed for assessment of behavioural 
problems in adults (> 18 years), and the adults themselves are informants [22].  
 
For all questionnaires, Dutch translations [23, 24] of the original American forms 
were used. Scores on the CBCL and YSR were quantified in accordance with the 
2001 profile [21] and scores on ASR in accordance with the 2003 profile [22]. 
Because reliable Dutch norms of the ASEBA versions are not yet available, norm 
data from an American national sample of non-referred individuals were used for 
CBCL, YSR and ASR outcomes [21, 22]. For the CBCL, norm data facilitate 
comparison in 4 different subgroups (girls and boys, aged either 8-11 years or 12–18 
years referred to as, respectively, ‘young’ and ‘adolescent’); YSR (12-17 years) and 
ASR norm data (18-35 years) discriminate between females and males but both 
within one age group. In former versions no major differences emerged between 
Dutch and American norms, reflecting cross-cultural generalisability of the 
questionnaires [25]. The construction of the questionnaires is presented in Figure 1. 

 
Figure 1: Syndrome scales of the CBCL, YSR, and ASR questionnaires 

 
 
 
 
 
 
 

Scores of the subscales were converted to T-scores with higher T-scores indicating 
more problem behaviour. Clinical criteria as set forth by the CBCL, YSR and ASR 
manual are: for narrow band syndrome scales (“Withdrawn”, “Somatic complaints”, 
“Anxious/Depressed”, “Social problems”, “Thought problems”, “Attention 
problems”, “Rule-breaking behaviour”, “Aggressive behaviour” and “Intrusive”) T-
scores up to 65 indicate the normal range, scores between 65 and 69 reflect the 
borderline range (93rd-97th percentile) indicating problems rated high enough to be 
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of concern but not that clearly deviant, and scores above 69 reflect the clinical range 
(above 97th percentile) indicating problems of clinically relevant deviance. 

For the “Internalising” and “Externalising Problem” scale and the “Total 
Problem behaviour scale ” clinical criteria as set forth by the manual are: T-scores ≤ 
60 are within the normal range, T-scores between 60 and 63 (84th-90th percentile) are 
in the borderline range, and T-scores ≥ 63 (above the 90th percentile) are in the 
clinical range. 

Statistical analysis  

Analyses were performed with SPSS 11.5 for Windows. For both CBCL and YSR, 
as well as for ASR, estimations of internal consistency of items in the different 
subscales were verified and proven satisfactory (for all scales Cronbach’s alpha > 
0.70). Differences between means of (subgroups of) RB survivors and American 
population norms were analysed using one-sample T-tests. Normal distribution 
justifies multiple regression analyses (general linear model). To identify predictors 
(independent variables) of the CBCL, YSR and ASR subscale outcomes (dependent 
variables). These independent predictors were: gender, current age, family situation, 
heredity, treatment and visual acuity. Preliminary analyses showed interdependency 
of all illness-related factors. Visual acuity is excluded as possible predictor because 
the group of visually impaired adults was too small for a valid regression analysis. 
We created a variable that expresses both heredity/age at diagnosis and treatment. 
This variable was called ‘heredity and subsequent treatment’ and was categorized as: 
1) heredity + intensive treatment, 2) non-heredity + short treatment, and 3) other (i.e. 
non-heredity + intensive treatment, or heredity + short treatment). A short treatment 
consists of enucleation only. All other types of treatment (e.g. EBRT, chemotherapy, 
thermochemotherapy, laser photocoagulation, plaque therapy and cryotherapy) are 
categorized as intensive treatment. Because preliminary analyses also showed 
interdependency of family situation and life events, family situation is included as a 
predictor in the regression analysis. All tests were two-sided, with a 5% significance 
level. Using the cut-off scores provided by Achenbach et al. [21, 22], we calculated 
the percentage of participants with a sum score outside the normal range; 



Behavioural functioning of retinoblastoma survivors 
 

71 

specifically, a sum score in the borderline or clinical range (> 84th percentile). Only 
significant results are reported in the Results section.  

Results 
Participant’s characteristics 

From the national RB register, 245 RB survivors appeared to be eligible for the 
present study; of these, 25 survivors (10%) could not be traced due to missing or 
incorrect personal data. Of the remaining 220 survivors, 160 (73%) agreed to 
cooperate of whom 148 (67%) completed the questionnaires. Of the 60 traceable 
non-participating RB survivors, 36 (16%) refused to participate and 24 (11%) did 
not respond within the study period. The main reasons given for non-participation 
were lack of time, lack of interest, or avoiding further confrontation with the disease. 
For patient characteristics there were no significant differences between participants 
and non-participants for gender, age, heredity, and type of treatment (all p’s > 0.10). 
For the non-participating survivors no data are available on visual acuity, living 
situation, life events and education. Table 1 presents data on socio-demographic and 
RB-related information for the 148 survivors. Table 2 gives the number and types of 
completed questionnaires on which the analyses were based.  

Prevalence of behavioural problems  

Based on the ratings of parents (CBCL), 30% of RB surviving children had total 
problems outside the normal range; this is similar to other percentages outside the 
normal range reported by parents: i.e. 32% for internalising problems, and 25% for 
externalising problems. Based on self-ratings, however, only 9% of adolescents 
(YSR) and 12% of adults (ASR) reported total problems outside the normal range. 
In adolescents similar lower percentages emerged for internalising problems (7%) 
and externalising problems (9%), whereas for adults these percentages were 23% 
and 14%, respectively.  
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Table 1: Socio-demographic and RB-related data for the total group of RB survivors, adolescent 
RB survivors and adult RB survivors, according to the survivor and the parents  

 RB survivors 
total 
(N =148) 

8-17 years 
RB survivors 
(N=60) 

11-17 years 
RB survivors 
(N=43) 

18-35 years  
RB survivors 
(N=88) 

Informant  Parent (CBCL) Adolescent (YSR) Adult (ASR) 
Age (yrs)  
  mean (SD) 

 
 20.8 (8.1) 

 
 12.7 (2.9) 

 
 14.2 (2.1) 

 
 26.4 (5.3) 

Age at diagnosis (yrs)  
  mean (SD) 

  
 1.7 (1.8) 

  
 1.6 (1.7) 

  
 1.7 (1.7) 

  
 1.9 (2.0) 

Gender; N (%) 
  Female 

 
 82 (55%) 

 
 29 (48%) 

 
 21 (49%) 

 
 53 (60%) 

Hereditary RB; N (%) 
  Non-hereditary RB 
  Hereditary RB 

 
 84 (57%) 
 64 (43%) 

 
 32 (53%) 
 28 (47%) 

 
 23 (54%) 
 20 (47%) 

 
 52 (59%) 
 36 (41%) 

Laterality RB; N (%) 
  Unilateral RB 

 
 95 (64%) 

 
 37 (62%) 

 
 26 (61%) 

 
 58 (66%) 

Treatment for RB; N (%) 
  Enucleation 
  Radiotherapy 
  Combi enucleation + 
  radiotherapy 
  Chemo/laser/plaque 

 
 88 (59%) 
 23 (16%) 
 34 (23%) 
 
 3 (2%) 

 
 34 (57%) 
 9 (15%) 
 14 (23%) 
 
 3 (5%) 

 
 26 (61%) 
 6 (14%) 
 9 (21%) 
 
 2 (5%) 

 
 54 (61%) 
 14 (16%) 
 20 (23%) 

Visual acuity*; N (%) 
  Normal vision 
  Visual impaired 

 
 130 (88%) 
 18 (26%) 

 
 50 (83%) 
 10 (17%) 

 
 35 (81%) 
 8 (19%) 

 
 80 (91%) 
 8 (9%) 

Life events; N (%) 
  None 
  Life events 
  1 or 2 life events 
  More than 2 life events 
  Missing data 

 
 36 (24%) 
 112 (76%) 

 
 16 (27%) 
 43 (72%) 

 
 8 (19%) 
 34 (80%) 
 
 
 1 (2%) 

 
 20 (23%) 
 
 42 (48%) 
 22 (25%) 
 1 (1%) 

Family situation; N (%) 
  Single (parent family) 
  Partner (parents together) 
  Missing data 

 
 

 
 19 (32%) 
 40 (67%) 
 1 (2%) 

 
 16 (37%) 
 26 (61%) 
 1 (2%) 

 
 36 (41%) 
 51 (58%) 
 1 (1%) 

*Visual acuity is defined according to the WHO guidelines as: normal vision (> 0.3), visually 
impaired [low vision (0.05-0.3) or blindness (< 0.05)]. 

 
Table 2: Number and type of questionnaires available for this study 

 8-10 years 11-17 years 18-35 years 
 Boys Girls Boys Girls Women Men 
Parent report (CBCL) 9  10  22* 19*  X  X 
Adolescent report (YSR) X  X  22* 21*  X  X 
Adult report (ASR) X  X  X  X 53 35 

*For 42 of these children, prescribe of both parent-proxy and adolescent self-report facilitated 
cross-informant comparison of the behavioural functioning (see Results section). 
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Comparison with reference sample  

Parents’ reports (CBCL)  
Boys: Parents of RB survivors reported higher rates of internalising problems 
compared with parents in the reference group for their young boys (mean difference 
(MD) = 6.2, SD = 9.1, T[11] = 2.4, p = 0.037) and their adolescent boys (MD = 5.6, 
SD = 10.4, T[18] = 2.4, p = 0.030). Young boys (MD = 6.1, SD, 6.9, T[11] = 3.1,  
p = 0.011) and adolescent boys (MD = 3.6, SD = 7.4, T[18] = 2.1, p = 0.047) who 
survived RB were also rated as having more somatic problems by their parents.  

 
Girls: Parents of young girls who survived RB reported more somatic problems for 
their daughters compared with parents in the reference group (MD = 7.7, SD = 10.0, 
T[13] = 2.9, p = 0.013).  
 
Adolescent reports (YSR) 
Girls: Teenage girls who survived RB rated themselves as having less externalising 
problems (MD = 3.8, SD = 8.2, T[20] = -2.1, p = 0.045), especially less rule-
breaking (MD = 1.8, SD = 3.7, T[20] = -2.3, p = 0.034) and less aggressive 
behaviour (MD = 2.5, SD = 4.5, T[20] = -2.5, p = 0.022), than the reference sample; 
they also reported less thought problems (MD = 2.4, SD = 3.4, T[20] = -3.2, p = 
0.004). 
  
Adult reports (ASR) 
Men: Adult men who survived RB rated themselves as having less thought problems 
(MD = 1.3, SD = 3.8, T[34] = -2.1, p = 0.047) than the reference group.  

 
Women: Women who survived RB reported more somatic problems (MD = 1.9, SD 
= 6.7, T[52] = 2.0, p = 0.048) than the reference group and rated themselves as 
having less total problems (MD = 3.3, SD = 10.4, T[52] = -2.3, p = 0.025), 
particularly less externalising problems (MD = 2.8, SD = 8.8, T[52] = -2.3, p = 
0.024) and less aggressive behaviour (MD = 1.3, SD = 4.5, T[53] = -2.1, p = 0.038) 
and intrusive behaviour (MD = 2.2, SD = 3.6, T[52] = -4.4, p = 0.000).  
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Predictors of behavioural functioning in RB survivors  
Table 3 presents the results of the multiple regression analyses.  

Gender: 

CBCL (8-17 years): Parents of boys rated more externalising problems, especially 
aggressive behaviour, than did parents of girls who survived RB.  
YSR (12-17 years): Adolescent boys rated themselves as having more thought 
problems than did the adolescent girls.  

RB features and psychosocial variables: 

CBCL (8-17 years): Within the RB parent sample, interactions were found between 
illness characteristics, family situations and parental ratings of behaviour. Especially 
children with hereditary RB who underwent more intensive treatment (i.e. more than 
enucleation alone) and who came from a single-parent family were rated as having 
more total problems, especially internalising problems (specifically: feelings of 
anxiety/depression, withdrawn) and externalising problems (specifically: aggressive 
behaviour) as well as social and attention problems, than non-hereditary RB 
survivors who underwent enucleation only and who grew up in a traditional two-
parent family. Besides family background, parents of children with hereditary RB 
who underwent more intensive treatment rated their child as having more somatic 
complaints, than did parents of children with non-hereditary RB or children who 
underwent enucleation only. Single parents reported more rule-breaking behaviour 
in their child compared with parents from a two-parent family. In non-hereditary RB 
survivors who also had more intensive treatment, parents rated their child as having 
more thought problems.  
YSR (12-17 years): The interaction between RB features and family situation was 
not found in the self-rating of RB adolescents. However, hereditary RB survivors 
who underwent enucleation only or non-hereditary RB survivors with intensive 
treatment reported more thought problems than others. Also, adolescent RB 
survivors from a single-parent family reported more externalising problems and 
somatic complaints than adolescents from a two-parent family. 
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ASR (18-35 years): More attention problems were reported by RB surviving adults 
who underwent enucleation only as a consequence of hereditary RB, and single RB 
surviving adults reported more attention problems than RB survivors with a partner.  
 
Table 3: Data on multiple regression analysis. 

Dependent variable F-value p-value Adjusted Relevant predictor(s) 
   R2 Main effects Interaction 

effects 
CBCL      
  Total problem score  6.397 0.000 0.354 HT, F HT x F 
  Internalising 4.321 0.001 0.252 HT, F  
  Externalising 4.497 0.000 0.416 HT, F, G HT x F 
  Anxiety  3.060 0.012 0.173 HT, F  
  Withdrawal 3.840 0.003 0.224 HT, F HT x F 
  Somatic complaints 5.772 0.005 0.139 HT  
  Thought problems 3.191 0.049 0.069 HT  
  Attention problems 3.027 0.013 0.171 HT, F HT x F 
  Aggressive behaviour 8.422 0.000 0.602 HT, F, G HT x F 
  Rule-breaking behaviour 4.242 0.019 0.099 F  
  Social problems 5.300 0.000 0.304 HT, F HT x F 
YSR      
  Externalising 3.575 0.037 0.109 F  
  Somatic complaints 3.943 0.027 0.123 F  
  Thought problems 4.265 0.004 0.280 HT, G  
ASR      
  Attention problems 2.354 0.048 0.073 HT, F  

HT = ‘hereditary RB and subsequent treatment’ (all differences are to the disadvantage of RB 
survivors who had the hereditary form of RB and an intensive treatment); F = ‘family situation’ 
(all differences are to the disadvantage to young RB survivors (8-17 yrs) who came from a 
single-parent family and adult RB survivors (18-35 yrs) who lived without a partner); G = 
gender (all differences are to the disadvantage of male RB survivors). 

Discussion 
The present study indicates that parents of schoolchildren and adolescents who were 
treated for RB report more behavioural problems in their children compared with 
norm data derived from healthy, same-aged children and adolescents. Based on 
parental report, at school age and puberty 30% of children with a history of RB have 
behavioural problems; this percentage is considerably higher than that reported by 
the adolescents (9%) and adults (12%) themselves. There is more agreement about 
the nature of behavioural problems. Both parents and survivors define their 
behavioural problems as being internalising (e.g. anxious/depressed, withdrawn, 
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somatic complaints) rather than externalising (e.g. aggressive, rule-breaking 
behaviour), and especially somatic complaints (e.g. nightmares, overtired, 
headaches, eye problems) are common.  

The finding of 30% relevant behavioural problems in schoolchildren with a 
history of RB concurs with earlier findings in other (combinations of) subsets of 
childhood non-CNS cancer [4, 7]. As yet, however, no prevalence data in RB are 
available with which to compare our data. Similarly, we cannot compare the low 
percentages of self-reported behavioural problems in RB because we found no other 
study in childhood cancer that gathered such data by asking the survivors 
themselves.  

The mainly internalising nature of the problems reported by RB survivors is 
consistent with our earlier work [26]. Using health-related quality of life measures, 
feelings of anxiety, depression and loss of control were apparent, against the 
background of an overall satisfying quality of life. These findings not only concur 
with findings in other childhood cancer types [8, 27], but also with findings in 
schoolgirls with visual impairment [17] not explicitly due to RB. However, in the 
present study visual acuity did not have important prognostic value; this may be 
because it is not the impaired vision itself that is crucial but rather how the visual 
problems are experienced by both the parents and the survivors. It is generally 
recognised that visual impairment causes unique difficulties in the emergence of a 
positive self-image, and that it confronts children and adolescents with considerable 
challenges, especially regarding social contacts, mobility and independency [17].  

Other factors also intrinsically related to RB and its treatment was of relative 
importance. The significant interdependency between undergoing intensive 
treatment for hereditary RB and parental perceptions of excessive somatic 
complaints and thought problems is intriguing. We hypothesised that parenting 
habits and perceptions in this subgroup as adversities may arise due to RB-related 
upheaval in early childhood.  

When comparing parental reports, divorce and other life event threats to the 
family unity are important in the parents’ perceptions of their child’s behaviour. Of 
all families, 32% was a single-parent family. In 13% of the child and adolescent 
survivors, a family member had died (father or sister); in 7% the family member 
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died due to a late effect of RB (SPT). Particularly a combination of the above-
mentioned impact of heredity and treatment in the context of a broken family 
appears to be an important substrate for perceived behavioural problems. 

The finding that parents report higher levels of behavioural problems than the 
children themselves is not new [27-29] and has been attributed to a response shift, 
post-traumatic growth, and resilience. It is suggested that experiencing and surviving 
cancer leads to a better appreciation of being alive and to putting possible 
impairments into perspective [30, 31]. In the particular case of RB, parents may 
overrate behavioural problems in their child as a result of parental coping strategies 
in dealing with uncertainties, such as the risk for an SPT [32]. Also, the 
psychological effect of passing on a heritable disease to one’s offspring should not 
be underestimated. A developing feeling of guilt in parents with hereditary diseases 
[33] is assumed to have an important impact on parenting styles, and thus on 
perceiving a child’s behaviour. The fact that maternal perceptions may reflect the 
mother’s own adjustment to circumstances rather than of the adolescent’s actual 
behaviour is interesting in this context [34]. Also, parents may experience and report 
problem behaviour in their children, which is not recognized or is denied by the 
adolescents themselves [35]. On the other hand, although perhaps not completely 
applicable to the population currently under study, because age of disease onset is 
mostly in the earliest years of childhood, recent studies stress the importance of 
adaptive styles in children with cancer themselves [36]. We assume post-traumatic 
adaptive styles and resilience to be of importance to current behavioural patterns.  

In the present study, some methodological shortcomings should be mentioned. 
First, although we used the national Dutch RB register and the relatively high 
response rate maximised sample sizes, the numbers were still too small to satisfy 
regression modelling; therefore, important predictive values for behavioural 
functioning in RB (e.g. family functioning and coping) may not have been taken into 
account. Second, there is a lack of reliable Dutch population norm data for all 
questionnaires; although De Groot et al. reported no major differences between 
Dutch and American norms [25], we aim to re-score behavioural profiles as soon as 
Dutch norm data are available. Third, although there were no significant differences 
in demographic and intrinsically RB-related characteristics between participating 
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and non-participating survivors, our data might have been based on a biased sample. 
The direction of the bias is unclear: survivors who feel good might disregard the 
importance of the study, whereas several non-participating survivors refused to 
participate to avoid renewed confrontation with their disease which might indicate 
some serious concerns or worse coping strategies and thus more behavioural 
problems. Finally, as a cross sectional approach was applied in this study, one 
should bear in mind that over the past decades newer methods of delivering 
chemotherapy and external-beam radiation are being used at many centres in an 
attempt to reduce adverse long-term effects.  

In conclusion, overall the RB survivors have a positive view on their own 
functioning, in contrast to the higher prevalence of total problem behaviour 
(especially internalising problems and somatic complaints) reported by their parents. 
It should be noted, however, that reports may be an underestimation or an 
overestimation depending on the particular informant. Increased vulnerability 
emerged in survivors who had a combination of heredity and intensive treatment in 
the context of a broken family. Because the reported problems can have a substantial 
impact on the survivor’s quality of life it is important to make an inventory of these 
problems at an early stage. 
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Abstract 
Objective: To assess coping strategies of long-term retinoblastoma (RB) survivors 
and explore determinants of behavioural functioning, including medical, socio-
demographic and coping variables. 
Methods: This population-based cross-sectional study included 117 RB survivors 
(12-35 years), registered in the Dutch national RB register. Survivors were asked to 
fill in coping, social support and behavioural questionnaires, and situational 
characteristics were obtained from medical archives and from an interview. 
Prevalence rates of coping strategies were computed based on self-reports. One-
sample t-tests were applied to analyse differences in the use of coping strategies 
compared with healthy reference samples. Multiple regression analyses were 
performed to identify various determinants for behavioural problems within the RB 
sample.  
Results: RB survivors differed from their healthy reference group in one coping 
style, i.e. they showed significantly less emotion-oriented coping behaviour. 
Adolescents who came from a single-parent family and/or experienced lower social 
support and used more emotion-oriented coping reported more total problem 
behaviour. More internalising problems were reported for adolescents who 
experienced less social support and less acceptance of the disease. For adults, more 
life events, emotion-oriented coping and lower social support explained more total 
problem behaviour, especially internalising problems.  
Conclusion: RB survivors showed less emotion-oriented coping behaviour 
compared with the reference group. Behavioural problems are best determined by 
emotion-oriented coping, social support, life events other than RB and acceptance of 
the disease, and not by medical variables. Therefore, these variables should be taken 
into consideration during interventions for this group. 
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Introduction 
Retinoblastoma (RB) is the most common malignant intraocular tumour in 
childhood. In the Netherlands, the incidence is 1:17,000 newborns (approximately 
10-15 new patients every year) [1]. RB occurs during the first years of life when the 
infant’s developmental process is advancing rapidly. The family’s ability to cope 
with the uncertainty and multiple sources of stress associated with the cancer 
diagnosis and treatment is likely to affect the behavioural functioning of the child 
[2]. There are several immediate consequences of the treatment for the disease that 
may detrimentally affect the functioning of RB survivors, i.e. cosmetic deformities 
due to enucleation or external beam radiotherapy [3, 4], and visual impairment [5, 
6]. For hereditary RB survivors there remains the enhanced risk of second primary 
tumours [7]; moreover, the knowledge of a 50% risk for offspring to inherit RB may 
also have an impact on important decisions in life.  

Based on these uncontrollable consequences of RB, an increased frequency of 
behavioural problems can be expected among these survivors. Our previous study 
revealed that parents reported significantly elevated total problem behaviour in 30% 
of their offspring (aged 8-17 years), compared with 6% in adolescents (aged 12-17 
years) and 12% in adults (aged 18-35 years) based on self-report [8]. Parents 
especially reported internalising behaviour problems, and feelings of anxiety, 
depression and withdrawal in their offspring. Thus, processing of the situation is not 
easy for everyone concerned. Our earlier study also showed that determinants for 
behavioural problems were heredity, intensive treatment, other life events and 
family context, especially as reported by parent-proxy report [8]. However, coping 
strategies (including social support and acceptance of the disease) have not yet been 
taken into account as determinants of self-reported behavioural problems in 
adolescent or adult RB survivors.  

Several childhood cancer studies emphasize that coping explains a 
considerable proportion of the variance in the psychosocial outcome of long-term 
childhood cancer survivors [9, 10]. In most studies, the definition of Lazarus & 
Folkman (1984) is used to describe coping as “constantly changing cognitive and 
behavioural efforts to manage specific external and/or internal demands that are 
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appraised as taxing or exceeding the resources of the person” [11]. This definition 
implies that coping consists of thoughts and behaviours that are used to manage a 
stressful situation. Studies on coping, however, report inconsistent results on the 
impact of avoidant coping on the behaviour of childhood cancer survivors [12, 13]. 
Recent studies suggest that a repressive adaptive style explains the common finding 
that children with cancer exhibit remarkable psychological resilience despite their 
multiple challenges [14, 15]. Although some studies found support for one type of 
coping strategy over another, no strategy has emerged as the optimal coping 
mechanism [16]. Several studies found that childhood cancer survivors showed a 
variety of coping strategies, each depending on their personality or situational 
factors [17, 18]. The social context of the RB survivor (family situation, social 
support, life events) and the acceptance of the disease are of critical importance in 
understanding the long-term behavioural adjustment to childhood cancer [19, 20] 
and to visual impairment [21, 22]. According to Carlson-Green et al., the best 
determinants of children’s behavioural problems in a population of children with 
brain tumours were family and demographic variables [23]. Mulhern et al. found 
that long-term childhood cancer survivors from single-parent families had twice the 
risk of internalising problems than did children from two-parent families [24]. 
Although similar psychological issues seem to arise across all childhood cancers, 
differences emerge depending on the diagnosis, severity and treatment of the 
disease. 

The aims of the present study were: 1) to describe the coping strategies of RB 
survivors several years after treatment, and 2) to identify which variables most 
adequately determine behavioural problems of RB survivors. Therefore, behavioural 
functioning was evaluated with both medical and socio-demographic determinants, 
as well as with coping determinants (coping strategies, support, and disease 
acceptance).  
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Methods 
Procedure 

This population-based, cross-sectional study was performed between June 2005 and 
June 2006. It was approved by the ethics committees of the participating centres and 
was conducted according to the principles of the Declaration of Helsinki. As soon as 
informed consent forms were received, survivors were telephoned to make an 
appointment for a home visit. The questionnaires were sent by post, with the 
instruction to complete them independently from other family members. In case of 
severe visual impairment, assistance was offered to fill out the questionnaire using 
an adapted, computerized version. During the home visit we collected socio-
demographic information, discussed possible problems with filling in the 
questionnaires, and checked the completeness of the questionnaires.  

Subjects 

The Dutch national RB register provided demographic and disease specific 
information on all eligible RB survivors; this register is unique in that it is virtually 
complete from 1945 until today [25]. Eligibility criteria for inclusion in this study 
were: 1) current age of the adolescent survivors between 12 and 17 years, and for 
adult survivors between 18 and 35 years, 2) adequate comprehension of the Dutch 
language, 3) adequate intellectual level to understand the questionnaires, and 4) 
treatment for RB at the VU University Medical Center (Amsterdam), at the 
University Medical Center of Utrecht, or at the University Medical Center St. 
Radboud (Nijmegen).  

Measures  

Situational characteristics  
Medical variables: From the Dutch RB register and medical archives the following 
disease-related variables were obtained: heredity, laterality, treatment and visual 
acuity. Classified as hereditary are patients in whom the tumour is known to be 
inherited and those with bilateral RB who are carriers of a germ line mutation of the 
RB1 gene. Nonhereditary survivors are unilateral patients without a family history 
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where RB is the cause of a somatic mutation of the RB1 gene. Laterality is defined 
as unilateral (one eye is affected) or bilateral (both eyes are affected). Treatment 
strategies were categorized as: a) enucleation, b) external beam radiotherapy, c) 
enucleation and external beam radiotherapy, d) different combinations of 
chemotherapy and remaining therapies (thermo-chemotherapy, laser 
photocoagulation, plaque therapy and cryotherapy). Visual acuity was defined as: 
visual acuity after subjective refraction in the survivor’s best eye. It was categorized 
according to the WHO guidelines, as: 1) normal vision (> 0.3), and 2) visually 
impaired [low vision (0.05-0.3) or blindness (< 0.05)] [26]. If medical archives were 
not available the information was obtained by means of personal communication.  
 
Social-demographic: Information on gender, age, family situation, and adverse life 
events was obtained during a semi-structured interview [27]. Family situation of the 
survivors was categorized as: single-parent family, or child living with both 
biological parents. Family situation of adult survivors was categorized as: living 
with vs. without a partner. Adverse life events were categorized on the basis of 
frequency, i.e. none, one or two, and more than two adverse life events. The life 
events were inventoried by asking whether any of the following life events had 
occurred: accidents, other life-threatening disease besides RB, disease of a member 
of the family, death of a family member or death of a best friend, divorce, divorce of 
parents, moving, sexual abuse, enprisonment (of parent), loss of job (in the case of a 
young survivor it refers to the loss of the job of the parent, and in the case of an 
adult survivor it refers to the loss of the job of the survivors themselves), admission 
to a psychiatric hospital, and admission of a parent to a psychiatric hospital. For the 
statistical analysis, life events were divided into two categories: 1) less than two life 
events had occurred, and 2) more than two life events had occurred.  

Coping process 

Coping strategies were assessed with the Coping Inventory for Stressful Situations 
(CISS) [28]. The CISS is a generic self-reported instrument that consists of 48 items 
measuring three coping strategies (each scale has 16 items): “Task-oriented coping”, 
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“Emotion-oriented coping” and “Avoidant-oriented coping”. “Task-oriented coping” 
refers to purposeful task-oriented efforts aimed at solving the problem, cognitively 
restructuring the problem or an attempt to alter the situation. “Emotion-oriented 
coping” refers to sensitive reactions that are self-oriented, such as emotional 
responses, self-preoccupation and fantasizing. “Avoidance coping” refers to 
activities and cognitive changes aimed at avoiding the stressful situation via 
distracting oneself with other situations or tasks or via social diversion as a means of 
alleviating stress (including either person-oriented or task-oriented strategies). 

Respondents were asked to rate each item on a five-point scale ranging from 
1) “not at all” to 5) “very much”. Higher scores indicated a reliance on that coping 
style. The CISS has been translated and validated in Dutch. For the RB adult 
survivors we used Dutch normative data [29]. Due to a lack of Dutch adolescent 
norm data, we used norm data from the original Canadian manual [28]. The internal 
consistency was good; for the overall group Cronbach’s alpha coefficients for the 
three main factors ranged from 0.82 to 0.90 [30]. In our study population the CISS 
had comparable Cronbach’s alpha coefficients ranging from 0.87 to 0.91 for 
adolescents and from 0.82 to 0.89 for adults.  
 
Social Support: Due to the lack of relevant parameters for social support we chose 
to use the subscales listed below for adolescents and for adults: 

The Social acceptance subscale of the Dutch version of Harter’s Perceived 
Competence Scale for adolescents (SPPA) measures acceptation by peers. It consists 
of six items which the adolescent rates on a 4-point Likert scale; a higher score is 
associated with higher perceived competence [31-33]. In our population the internal 
consistency of the ‘Social acceptance’ scale was reasonable with a Cronbach’s alpha 
coefficient of 0.74.  

Social support for adults was measured with the subscale Social functioning of 
the SF-36. The Dutch version of the SF-36 is a widely used, reliable and well-
validated generic quality of life instrument [34, 35]. The subscale ‘social 
functioning’ measures the impact of physical and emotional problems on normal 
social activities. Raw scores were transformed to standardized scores on a scale from 
0 to 100, with a higher score representing better self-reported social functioning. In 
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our population the internal consistency of the ‘Social functioning’ scale was 
reasonable with a Cronbach’s alpha coefficient of 0.75.  
 
Acceptance: RB survivors were asked about their acceptance of RB by means of the 
following question: “To what extent do you accept RB on a scale from 0 to 10, with 
higher scores indicating better acceptance of the disease”. 

Outcome 

Behavioural functioning was assessed with the Dutch versions of the Youth Self-
Report (YSR) and Adult Self-Report (ASR) [36, 37]. The YSR is a self-report 
questionnaire designed to assess emotional and behavioural problems in adolescents 
aged 11 to 17 years [36]. In the present study, adults aged 18 to 35 years filled in the 
ASR [37]. Based on results from our earlier study [8] we only used the ‘Total 
Problem Behaviour’ scale and the ‘Internalising Behaviour’ scale, for which 
significant differences were found between RB survivors and the reference group. 
The ‘Total Problem Behaviour’ scale consists of all individual syndrome scales 
(‘withdrawn’, ‘somatic complaints’, ‘anxious/depressed’, ‘social problems’, 
‘thought problems’, ‘attention problems’, ‘rule breaking’, ‘aggressive behaviour’ 
and ‘intrusive’). The ASR subscales are almost identical to the YSR subscales; 
however, the ASR subscale ‘Intrusive’ is not present in the total problem score of 
the YSR questionnaire and, on the other hand, the subscale ‘Social problems’ is not 
present in the ASR total problem score. The ‘Internalising behaviour’ scale consists 
of the syndrome scales: ‘withdrawn’, ‘somatic complaints’ and ‘anxious/depressed’. 
Scores of the subscales were converted to T-scores, with higher T-scores indicating 
more problem behaviour.  

Statistical analysis  

Analyses were performed with SPSS 11.5 for Windows. Differences between the 
coping styles of RB survivors and Dutch normative data from the CISS were 
analyzed using one-sample t-tests. Our study groups were relatively small and with 
small sample sizes only a limited number of variables can be included in the 
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regression analysis. Therefore, a pre-selection of associated variables was made, 
calculating correlation matrices of the situational characteristics and coping process 
variables per outcome subscale, and arbitrarily accepting an r > 0.30 as criterion for 
selection of the variable. Traditionally, an r > 0.20 is used as the selection criterion 
[38]; however, based on the number of participants we decided to be more 
conservative and select only the most strongly associated variables. The predictor 
models were used for adolescents and adults separately. A combination of the most 
strongly associated situational characteristics and coping process variables were 
entered simultaneously in the regression analysis. Every model was carried out for 
the “Total Problem” scale and the “Internalising” scale separately. The standardized 
regression coefficient (ß) and non-standardized regression coefficient (B) for each 
variable are presented. 

Results  
Participants vs. non-participants 

From the national RB register, 204 RB survivors appeared to be eligible for the 
present study; of these, 27 survivors (13%) could not be traced due to missing or 
incorrect personal data. Of the remaining 177 survivors, 126 (71%) agreed to 
participate of whom 117 (66%) completed all questionnaires. Of the 51 traceable 
non-participating RB survivors, 30 (17%) refused to participate and 21 (12%) did 
not respond within the study period. The main reasons given for non-participation 
were lack of time, lack of interest, or avoiding further confrontation with the disease. 
There were no significant differences between participants and non-participants with 
regard to gender, age, heredity, and type of treatment. For the non-participating 
survivors no data were available on visual acuity, living situation, life events, and 
education. Table 1 presents data on demographic, psychosocial and illness-specific 
characteristics for the 117 participants.  
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Table 1: Socio-demographic and RB-related data on adolescent and adult RB survivors. 

 Adolescent (12-17 years) 
RB survivors 
(N = 31) 

Adult (18-35 years) 
RB survivors 
(N = 86) 

Age (yrs);  
  mean (SD) 

 
 15.1 (1.5) 

 
 26.5 (5.3) 

Age at diagnosis (yrs) 
  mean (SD) 

 
 1.8 (1.8) 

 
 1.9 (2.0) 

Gender; N (%) 
  Female 

 
 16 (52%) 

 
 53 (62%) 

Hereditary RB; N (%) 
  Non-hereditary RB 
  Hereditary RB 

 
 19 (61%) 
 12 (39%) 

 
 51 (59%) 
 35 (41%) 

Laterality RB; N (%) 
  Unilateral RB 

 
 21 (68%) 

 
 56 (65%) 

Treatment RB; N (%) 
  Enucleation 
  Radiotherapy 
  Combination enucleation + radiotherapy 
  Chemo/laser/plaque 

 
 20 (65%) 
 6 (19%) 
 4 (13%) 
 1 (3%) 

 
 49 (57%) 
 14 (16%) 
 9 (22%) 
 4 (5%) 

Visual acuity*; N (%) 
  Normal vision 
  Visual impairment 

 
 27 (87%) 
 4 (13%) 

 
 78 (91%) 
 8 (9%) 

Life events; N (%) 
  None 
  1 or 2 life events 
  More than 2 life events 
  Missing data 

 
 6 (19%) 
 17 (55%) 
 7 (23%) 
 1 (3%) 

 
 20 (23%) 
 43 (50%) 
 22 (26%) 
 1 (1%) 

Family situation; N (%) 
  Single-parent family 
  Parents together 
  Missing data 

 
 12 (39%) 
 18 (58%) 
 1 (3%) 

 
 35 (41%) 
 50 (58%) 
 1 (1%) 

*Visual acuity is defined according to the WHO guidelines as normal vision (> 0.3), visually 
impaired [low vision (0.05-0.3), or blindness (< 0.05)]. 

Coping: Survivors vs. reference sample 

Mean scale scores of the reference group of the CISS and the RB survivors on the 
CISS are listed in Table 2. Survivors scored lower on the emotion-oriented coping 
scale than the normative sample we used for comparison, indicating that they were 
less likely to employ this strategy in stressful situations than are members of the 
healthy Dutch adult and Canadian adolescent population. All other coping styles 
were used equally often by RB survivors and by the healthy reference group.  
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Table 2: Generic coping styles of RB survivors and data from normative samples 

   Task-oriented  
coping 

Emotion-oriented  
coping 

Avoidant-oriented  
coping 

  RB  Norm RB Norm RB  Norm 
mean (SD)  58.61 (8.5)  59-63  27.57 (8.9)* 37-42*  45.96 (10.3) 46-50 Adult 

women N  53 309  53 309  53 309 
mean (SD)  57.15 (7.6)  58-62  25.06 (9.0)* 34-38*  42.18 (11.0) 40-44 Adult 

men N  33 374  33 374  33 374 
mean (SD)  51.25 (10.6)  49.56  25.50 (9.4)* 48.38*  43.81 (14.7) 49.41 Adolescent 

girls N  16 234  16 234  16 234 
mean (SD)  54.27 (9.7)  49.34  28.40 (6.9)* 39.62*  43.73 (9.1) 44.91 Adolescent 

boys N  15 270  15 270  15 270 

*p < 0.05 

Pre-selection of variables  
Correlations between the situational characteristics, coping process variables and 
behavioural functioning problem scales are listed in Table 3. None of the medical 
variables in the regression analysis were associated with the outcomes. Among 
adolescents, a model including family situation, emotion-oriented coping, social 
support and acceptance of RB explained 56% of the variance in the total problem 
behavioral outcome. A one standard deviation change in emotion-oriented coping 
while family situation, social support and acceptance of RB are held constant 
indicates a change on the total problem behaviour scale of 0.275. As discussed in the 
Methods section, we only reported on the total problem behaviour scale and 
internalising scale. For adults, the variables which correlated with total problem 
behaviour were life events, social support and emotion-oriented coping. For 
internalising problem behaviour, the variables which correlated were life events, 
social support, acceptance of RB and emotion-oriented coping. 
 
Determinants of behavioural problems  
Table 4 presents the multivariate analysis of the adolescent RB survivors. Total 
Problem behaviour and Internalising problems were both well explained (56% and 
57%, respectively). For adolescents, the Total Problem behaviour scale appears to be 
most associated with social support, with an explained variance of 36%. Adolescents 
who experienced less social support reported more Total Problem behaviour. 
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Internalising problems were reported for adolescents who experienced less social 
support and lower scores on disease acceptance.  

Table 4 also presents data on the multivariate analysis of the adult RB 
survivors; Total Problem behaviour and Internalising problems were again well 
explained (49% and 66%, respectively). For adults, life events, social support and 
emotion-oriented coping explained both Total Problem behaviour and Internalising 
problems. More life events, more emotion-oriented coping and lower social support 
explained both outcomes. Internalising problem behaviour was also explained by 
acceptance of RB; survivors who reported lower scores on disease acceptance 
experienced more internalising problems.  
 

Table 3: Correlation matrix for the selection of relevant demographic variables and coping 
styles of adult and adolescent RB survivors 

 Total       
problem  
behaviour 

Internalising 
problem 

Total 
problem 
behaviour 

Internalising 
problem 

Report Adult 
(N = 86) 

Adult 
 (N = 86) 

Adolescent 
(N = 31) 

Adolescent 
(N = 31) 

Disease-related variables     
  Hereditary  0.035  0.107  0.229  0.137 
  Laterality  0.037  0.140  0.136  0.083 
  Treatment  -0.049  0.021  0.044  -0.012 
  Visual acuity  0.247*  0.253*  -0.168  -0.175 
Socio-demographic variables     
  Gender  -0.002  0.136  0.020  0.137 
  Age  0.033  0.106  -0.033  -0.010 
  Family situation  -0.198  -0.185  -0.578*  -0.418 
  Life events  0.348*  0.370*  0.207  0.168 
Coping      
  Task-oriented coping  -0.293*  -0.229*  0.237  0.182 
  Emotion-oriented coping  0.645*  0.685*  0.459*  0.400* 
  Avoidant-oriented coping  0.062  0.100  0.116  0.017 
  Social support  -0.392*  -0.544*  -0.323  -0.391* 
  Acceptance RB  -0.223*  -0.311*  -0.493*  -0.487* 

Pearson correlation coefficients are presented for the variables.  
r > 0.3 are presented in bold. 
*p < 0.05 
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Table 4: Multivariate regression models for the determinants of total problem behaviour and 
internalising problems with situational characteristics and coping process variables of adolescent 
and adult report.  

 Total problem behaviour Internalising problems 
 R2 ß B R2 ß B 
Adolescent report (YSR) 0.563*   0.566*   
Situational characteristics       
  Family situation   -0.357  -7.88    -0.165  -3.636 
Coping        
  Emotion-oriented coping   0.275  0.350   0.232  0.296 
  Social support   -0.357*  -0.128*   -0.447*  -0.160* 
  Acceptation RB   -0.224  -1.562   -0.396*  -2.771* 
Adult report (ASR) 0.493*     0.664*   
Situational characteristics       
  Life events   0.204*  5.196*   0.265*  7.527* 
Coping       
  Emotion-oriented coping   0.534*  0.667*   0.488*  0.680* 
  Acceptance of RB   -  -   -0.156*  -1.379* 
  Social support   -0.188*  -0.116*   -0.309*  -0.213* 

The standardized regression coefficient (ß) and non-standardized regression coefficient (B) for 
each variable are presented.  
*p-value for the regression coefficient: p < 0.05. 

Discussion 
This is the first study to describe the coping strategies of RB survivors several years 
after treatment, as well as the determinants of behavioural problems by different 
variables.  

It was found that survivors report less use of emotion-oriented coping and use 
task-oriented and avoidant-oriented coping just as much as the healthy reference 
group when coping with stressful situations. Emotion-oriented coping aims at 
reducing stress by means of emotional reactions, such as blaming oneself, getting 
angry, becoming tense, or fantasizing about how the situation might evolve [29]. 
The small proportion of RB survivors who rely more heavily on these emotion-
oriented coping strategies should be monitored carefully because this strategy is 
associated with behavioural problems. These findings are in line with previous 
studies using the CISS which reported that (among various populations) emotion-
oriented coping styles are negatively related to adaptation and good health [28, 30, 
39]. Comparison between our results and those of other childhood cancer studies is 
difficult, because the scales use different conceptualizations of coping and often 
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combine different coping strategies [10, 12, 40-42]. This also explains the 
inconsistent results regarding the coping strategies used by childhood cancer 
survivors [10].  

Other determinants of behavioural problems in RB survivors (besides 
emotion-oriented coping) appear to be social support and acceptance of RB, rather 
than medical variables. Also, life events appear to contribute to behavioural 
problems in adult survivors. This result is comparable to other childhood cancer 
studies [23, 43-46]. However, it is (partly) in contrast with parental reports on RB 
survivors; these showed that children with hereditary RB who underwent more 
intensive treatment (i.e. more than enucleation alone) and who came from a single-
parent family were rated by parents as having more internalising problems than non-
hereditary RB survivors who underwent enucleation alone and grew up in a 
traditional two-parent family [8]. A possible explanation for the emphasis on 
medical determinants reported by the parents but not reported by the survivors could 
be that parents experienced the diagnosis and treatment of their child more 
consciously and perhaps traumatically, whereas the survivors may have been too 
young to remember that period. Parents may perceive the situation differently, 
resulting in a different prediction of outcome. Furthermore, it should be taken into 
account that, in our earlier study, coping-related variables were not included and 
may have also influenced these results [8]. In accordance with the parental reports 
mentioned above [8], the social context of the RB survivor (family situation, social 
support and life events) and the acceptance of the disease are of critical importance 
in understanding the long-term behavioural problems. In the present study, lower 
social support and more life events explained more internalising problems for both 
adolescent and adult survivors; this finding is a well-known phenomenon. It has 
been shown not only in studies on childhood cancer [19, 20, 24] and visual 
impairment [21] but also in the general healthy population [47], that stress can be 
buffered by social support resulting in fewer behavioural problems. Health care 
providers, including psychosocial staff, should remain alert to the social functioning 
of survivors with a visual impairment, which can lead to moderate restrictions in the 
performance of social roles and in the quality of relationships with family members 
and friends, which play an important role in coping with disabilities [21, 22]. 
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Our results are presented at a group level, but individual coping strategies 
should also be taken into account. We suggest that in screening for behavioural 
problems simple and helpful questions might be: “Do you have friends or family to 
support you?” or “To what extent do you accept RB on a scale from 0 to 10?” We 
recommend that physicians and other psychosocial workers be particularly attentive 
to survivors who show emotional reactions, those who have less social support, have 
experienced more life events in addition to RB, and survivors who might have 
problems in accepting RB several years after treatment. Health care providers 
(including psychosocial staff) can recognize survivors who use emotion-oriented 
coping by the fact that they often show intense emotional reactions such as blaming 
oneself, getting angry, and becoming tense after a period of time. Especially those 
survivors may benefit from referral to psychological services. It is important to trace 
these problems at an early stage and to allow appropriate support to be offered. 
Future research should focus on longitudinal assessment of the coping process and 
development of interventions for survivors at risk. 

There are conflicting reports about the intensity of behavioural problems in 
childhood cancer. Although some report more behavioural problems among 
survivors [43, 48, 49], others find the behavioural functioning among childhood 
cancer sufferers comparable to that of healthy controls [50-52]. One explanation for 
the positive behavioural functioning of childhood cancer survivors is that coping 
with the stress of the long-term effects of childhood cancer might enhance certain 
qualities of the survivors, making them better able to cope with adversity in their 
lives [9, 53]. Another possibility is that the reported good adjustment is mainly the 
result of a so-called ‘response shift’ [54]. This implicates that, as a result of the 
cancer experience, survivors use a different internal standard to evaluate problems 
and this is responsible for under-reporting the problems. Recent studies note that 
cancer survivors exhibit remarkable psychological resilience despite their multiple 
challenges, and suggest that a shift toward more repressive styles of adaptation 
occurs in some children in response to the stress of a serious illness [14, 15]. Some 
even found that many childhood cancer survivors report post-traumatic growth 
(PTG) [55]; a greater perceived treatment severity and life threat was associated 
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with PTG. Diagnosis of cancer after age 5 years resulted in more perceived benefits 
and greater posttraumatic stress symptoms for adolescent survivors. 

Some limitations of the present study should be addressed. First, although our 
total group is relatively large for survivors with this rare disease, the numbers were 
still too small to satisfy extensive regression models. Second, it is conceivable that 
some of the non-participating survivors use different coping strategies. The coping 
strategies of the non-participating survivors are unclear; survivors who feel good 
could disregard the importance of the study, whereas some non-participating 
survivors could be avoiding renewed confrontation with the disease. Third, due to 
lack of relevant parameters for social support, we chose to use the ‘Social 
Acceptance’ subscale for adolescents and the SF-36 ‘Social Functioning’ subscale 
for adults. Additional studies which include a relevant parameter for social support 
are necessary.  

From the present study we can conclude that RB survivors do not rely heavily 
on emotion-oriented coping behaviour. Behavioural problems appear to be mainly 
associated with the use of emotion-oriented coping, social support, life events other 
than RB, and acceptance of the disease. It is important that all health care providers 
involved with this group understand behavioural problems as an outcome of a 
coping process, in order to respond in the most appropriate way.  
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Abstract 
Background: Little is known about the impact of retinoblastoma (RB) on the health 
status of survivors in terms of disabilities and worries, all of which possibly restrict 
participation in daily life activities.  
Methods: In this population-based cross-sectional study, content analysis was used 
to extract data on perceived restrictions as well as on worries, from semi-structured 
interviews held with 156 RB-survivors aged 8 to 35 years, and, if 18 years or 
younger, also with their parents. The International Classification of Functioning 
Disabilities and Health (ICF) was used as a framework. 
Results: At least half of the survivors (55%) perceive RB-related restrictions in 
daily life activities (school, professional career, mobility, self-care, intimate 
relationships). Especially parents (41%) but also young or adolescent survivors (6%) 
as well as adult (15%) survivors themselves report frequently anxiety about 
developing a second primary tumour (SPT). Compared with the general population, 
RB survivors did not differ in rates of employment or marital status. However, 
special educational services were more frequently offered, and the level of 
completed education was lower.  
Conclusion: RB has influenced the lives of most survivors and their parents, even 
though their prognosis was good, illness-related restrictions are common. Especially 
fear of developing SPT and of further loss of vision are important life-long 
adversities in survivors, as well as in parents. Many of the survivors had special 
education requirements. Unemployment and marital status did not differ from 
general population norms. The ICF may help health care professionals to decide on 
the need for psychological intervention. 
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Introduction 
Retinoblastoma (RB) is the most common type of primary intraocular cancer in 
children, and it represents approximately 4% of all paediatric malignancies. In 
clinical practice, the most important objective of a plan for the treatement of RB is 
to cure the disease and thereby preserve life, and when possible also preserve vision. 
In fact, the 5-year survival rate of more than 95% of all children with RB is the 
highest of all paediatric cancers in developing countries [1], and the vast majority of 
RB survivors will retain normal vision in at least one eye [2]. However, the factors 
that contribute to a non-restricted life style are part of a more complex network than 
simply staying cancer free and preserving vision.  

A powerful international framework that can be used to define the social 
model of disabilities is embodied in the International Classification of Functioning, 
Disability and Health (ICF) formulated by the World Health Organization (WHO) 
[3]. The ICF regards restrictions in participation as problems an individual may have 
in the activities of daily life, such as education, employment, mobility, leisure 
activities and interpersonal interactions and relationships. Despite medical 
developments (such as more specific treatment for tumours) little is known about the 
impact of RB on health status in terms of disabilities in daily life, resulting in 
possible restrictions in the activities of daily life. 

Since RB is a childhood disease, and most cases are diagnosed within the first 
few years of a child’s life, it may subsequently have broad variety of effects on the 
development of the child’s personality development and psychosocial maturation. 
There is evidence that negative life events, such as childhood cancer, threaten the 
secure infant-caregiver relationship [4], and overprotection in particular has been 
mentioned as a serious risk factor for delayed autonomy [5], delayed entry into long-
term partnership, lower marital rates [6-8], and even depression [9]. 

Moreover, as a result of the medical treatment they receive, may sustain 
vision impairment with or without facial abnormalities, such as an artificial eye 
(after enucleation, i.e. removal of the affected eye) or orbital deformities (after 
external beam radiation therapy [EBRT]). Unilateral or bilateral visual impairment 
are known to have a noticeable impact on educational and social prognosis [10, 11], 
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and thus may have a limiting effect on the activities of daily life. In particular, it has 
been reported that persons with a strabismus, a cleft palate, or other facial 
abnormalities are dissatisfied with their own appearance [12], and that they have 
social anxiety [13] and difficulties in interpersonal relationships [14].  

Although RB survival rates may be favourable, the overall medical prognosis 
is far from certain. Patients with hereditary RB continue to be at risk for developing 
a pineoblastoma during at least the first 5 years of their life [15]. Carriers of 
mutations in the RB gene have an increased chance of developing second primary 
tumours (SPT) [16], which may occur up to 30 years after the initial diagnosis of 
RB, and are a greater cause of death in these patients than the primary RB [17]. 
Furthermore, the knowledge that offspring have a 50% risk of inheriting RB may 
have a considerable effect on fundamental life decisions. As with other genetic 
diseases (such as Huntington’s disease), we imagine that dealing with possible life-
threatening medical uncertainties may well have a disruptive effect on involvement 
in life situations [18]. 

More than a decade ago, Byrne et al. (1995) interviewed 56 adult RB 
survivors, focussing on family life and income attainment, and found similar 
marriage and employment rates as in the sibling control sample. Yet, fewer 
survivors reported a pregnancy, and the income of the blind survivors was 
substantially lower than that of the partially sighted survivors. The authors 
recommended a follow-up of modern cohorts to clarify more specifically the long-
term consequences of RB within the context of recently developed therapies.  

We decided to elaborate on the work of Byrne et al. [19] by investigating the 
consequences of RB, using the ICF as a principal framework. We cross-sectionally 
investigated a population-based cohort of subjects treated for RB in the Netherlands 
between 1970 and 1998, by means of a self-developed extensive in-depth semi-
structured interview. Our objective was to not only make an inventory of the 
survivors’ perception of restrictions in activities of daily life, but also to learn more 
about the importance or unimportance of the medical and non-medical 
characteristics of RB. As adversities in parenting are expected to be important to the 
long-term outcome of children with RB, we also assessed parental perceptions and 
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experiences in relation to the diagnosis and treatment of RB, and its perceived 
impact on current restrictions in activities of daily life. 

Methods 
This study was carried out between June 2005 and June 2006. All RB survivors 
participated on the basis of written consent, and those who were 12 years of age or 
younger participated on the basis of written parental consent. The parents of 
survivors who were younger than 18 years of age were asked to participate as 
informants. Invitations for participation were sent by mail, and those who were 
willing to participate were asked to complete and return a reply coupon. They were 
subsequently contacted by telephone, informated about the study, and an 
appointment was made to visit them at home for an in-depth semi-structured 
interview. The interviews were conducted throughout the country by a well-trained 
psychologist (JvD), and lasted for approximately 90 minutes. The study protocol 
was approved by the Medical Ethics Committee, and the study was conducted in 
accordance with the principles of the Helsinki declaration. 

Subjects  

The national Dutch RB register [20] provided demographic information on all 
eligible RB survivors; this register is unique because it is virtually complete from 
1945 until the present. The criteria for inclusion in the present study were: 1) 
between 8 and 35 years of age, 2) adequate level of education and sufficient 
command of the Dutch language to undergo an indepth interview, and 3) treatment 
for RB at the VU University Medical Center (Amsterdam, NL), the Utrecht 
University Medical Center (Utrecht, NL), or the University Medical Center St. 
Radboud (Nijmegen, NL) (these 3 centres account for 89% of patients on the RB 
register). For the analysis of restrictions in activities of daily life the survivors were 
divided into two groups: a young group (8 to 17 years of age) and an adult group (18 
to 35 years of age). 
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Data-collection 

Demographic and RB-related information  
Information that was obtained from hospital files included date of birth, age at 
diagnosis, gender, hereditary status (non-hereditary/hereditary), laterality 
(unilateral/bilateral), type of treatment, and visual acuity. Type of treatment was 
categorized as: 1) enucleation, 2) external beam radiotherapy, 3) combination of 
enucleation and radiotherapy, and 4) enucleation and one of the following therapies: 
chemothermotherapy, plaque radiotherapy, laser photocoagulation or cryotherapy. 

Visual acuity was defined as the visual acuity after subjective refraction in the 
participant’s better eye, and categorized according to the WHO guidelines as: 1) 
normal vision (> 0.3), 2) low vision (0.05-0.3), or 3) blindness (< 0.05)[21]. If no 
hospital files were available, the information was obtained through personal 
communication with survivors themselves.  
 

Semi-structured interview 
The semi-structured interview was developed in our clinic, and based on issues that 
were brought up in focus group discussions [22]. Additional topics were obtained 
from the literature, clinical observations, and the psychosocial questionnaires that 
are commonly used in studies on general childhood cancer. Focus group discussions 
were held in two qualitative focus groups: one group consisted of 8 professional 
experts and the other group consisted of 7 adult RB survivors. The professional 
experts were ophthalmologists, a psychologist, an ocularist, a clinical geneticist, a 
paediatric oncologist and an orthoptist. Participants in the survivor focus group were 
one non-hereditary RB survivor, and 6 hereditary RB survivors who were selected 
on the basis of important RB characteristics: 3 survivors with facial deformities due 
to EBRT, 2 survivors with complete vision loss (visual acuity < 0.05), 4 survivors 
with RB-affected offspring (1 survivor who lost a child due to RB, 1 survivor with a 
child with unilateral RB, and 1 survivor with a child who was treated for SPT). Both 
focus group discussions were chaired by the same moderator, who was also the 
psychologist who carried out the interviews. The moderator was assisted by a 
colleague psychologist who was responsible for the group observations and the data-
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recording. At the beginning of the discussions there was a short introduction 
explaining the clinical background and the purpose of the study was given. The 
discussion openend with a question for the survivors: ‘What restrictions do you 
experience from RB?’, and a question for the experts: ‘What restrictions do you 
think that survivors experience from RB?’. Perceived restrictions were then 
specified according to the ICF domains, i.e. school career, professional career, 
mobility, self-care, activities, interpersonal interactions, and relationships. Explicit 
attention in the focus group discussions was paid to concomitant emotions such as 
uncertainty. Fear of developing an SPT was also included in the interview because it 
appeared to be an important factor in understanding the level of restrictions in 
activities in daily life RB survivors. The questions asked during the interview are 
presented in Table 1. The interviews were transcribed and processed according to 
the Chi method (1997) [23]. 

Statistical analyses 

The analyses were performed with the software package SPSS 14 for Windows. The 
highest levels of education, employment status and marital status were compared 
with the norms for the general population in the Netherlands [24]. Frequencies were 
reported, and relationships between categorical data were analysed with Chi-Square 
tests, in which p-values of less than 0.05 were deemed to be statistically significant. 
If cell counts were < 5, the associations were not tested statistically, but only 
described qualitatively.  
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Table 1: Questions asked in the semi-structured interview 

Domain  Question Answer categories 
Overall restrictions Are you restricted because of RB in the type of 

activities you can do? 
Always, often,  
sometimes, rarely, never 

 If so, what kind of restrictions?  
School career Have you attended mainstream education? No/Yes 
 What kind of special education did you receive?  
 How did you experience primary school in general? Negative/Positive 
 Did you enjoy primary school? No/Yes 
 What kind of secondary education did you receive?  
 Did you graduate from secondary school? No/Yes/left earlier than normal/still 

busy attending 
 Did you attend a vocational education?  
 Did you graduate from vocational education? No/Yes/left earlier than normal/still 

busy attending 
Work Are you employed? No/Yes 
 Are you restricted in your work because of your 

sight? 
no, mild, moderate, severe, 
complete  

 Do you think that RB has in any way influenced 
your choice of profession or your professional 
possibilities? 

No/Yes 

Mobility Do you have difficulties in riding a bike? No/Yes 
 If so, how much difficulty do you have in riding a 

bike? 
Not at all, a little, moderate, 
enormous, impossible because of 
bad sight 

 Do you have a driving license? No/Yes 
 Do you drive a car, at least occasionally?  No/Yes 
Self-Care Do you experience any problems in take care of 

your eye prosthesis? 
No/Yes 

 If so, what kind of problems?  
Interpersonal 
interactions 

How did you experience the contact with other 
children? 

Bad, moderate, good 

 Do you experience difficulties because of the 
consequences of RB when you visit people, at 
parties or in a restaurants? 

Not at all, a little, moderate, 
enormous, impossible because of 
bad sight 

 Have you ever been bullied by others because of the 
consequences of RB? 

Never, rarely, sometimes, quite 
often, always 

 Are you satisfied with your friends and 
acquaintances? 

No so satisfied, satisfied, very 
satisfied 

 Do you have a partner? No/Yes 
 Are you married or divorced? No/Yes 
 Has RB influenced the relationship with your 

partner 
No/Yes 

 If so, how?  
 Do you have the feeling that RB plays a role in the 

fact that you do not have a relationship? 
No/Yes 

 If so, how?  
 Do you have children? No/Yes 
 Have the chances of inheriting RB influenced your 

desire to have children?? 
No/Yes 

 If so, how?  
 Has the fact that one of your children has RB 

influenced your decision to have any more children 
afterwards? 

No/Yes 

Activities Does your visual acuity make it difficult for you to 
actively participate in sports? 

Always, often, sometimes, rarely, 
never 

Abbreviations: RB = retinoblastoma. 
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Results  
Participant characteristics 

From the RB register, 245 RB survivors appeared to be eligible for the present 
study. However, 25 of these survivors (10%) could not be traced, due to missing or 
incorrect personal data. Of the remaining 220 survivors, 160 (73%) agreed to 
participate, and finally 156 (71%) completed the interview satisfactorily. Of the 60 
non-participating RB survivors who could be traced, 36 (16%) were unwilling to 
participate and 24 (11%) did not respond within the study period. The main reasons 
that were given for non-participation were lack of time, lack of interest, or 
awareness of avoiding further or renewed confrontation with the disease. There were 
no significant differences between participants and non-participants with regard to 
age, heredity or type of treatment. For the non-participating survivors there were no 
available data were on current visual acuity, living situation, life events, level of 
education, or vocational status. However, significantly more adult women (62%) 
than adult men (38%) were willing to participate in the study. In Table 2 presents a 
summary of the general characteristics of the study participants.  

As a group, the 56 bilateral hereditary RB survivors were treated with EBRT 
(35%) or a combination of enucleation and EBRT (43%) or enucleation (21%). 
Sixteen percent of the hereditary RB survivors had unilateral RB, and these 
survivors were treated with enucleation (82%), EBRT (9%) and plaque radiotherapy 
in combination with cryotherapy (9%). All 89 survivors of non-hereditary RB had 
unilateral RB (100%) and the majority was treated with enucleation only (88%). 
Univariate analysis showed that the visual acuity of the survivors varied according 
to heredity (p < 0.01), laterality (p < 0.01) and treatment (p < 0.01). All visually 
impaired and blind survivors had bilateral hereditary RB, and the majority was 
treated with a combination of enucleation and EBRT (65%). Seven of the eight 
survivors who developed an SPT had hereditary bilateral RB and five of them were 
treated with EBRT.  
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Table 2: Gender, age and characteristics of (medical treatment of) 156 RB survivors, and WHO-
based data on visual acuity 

 8-17 year old 
RB survivors 
(N = 64) 

18-35 year old 
RB survivors 
(N = 92) 

Total group 
RB survivors 
(N = 156) 

Age (yrs); 
  mean (SD) 

 
 12.7 (2.9) 

 
 26.5 (5.3) 

 
 20.8 (8.1) 

Age at diagnosis (yrs); 
  mean (SD) 

 
 1.6 (1.6) 

 
 1.8 (1.9) 

 
 1.7 (1.8) 

Gender; N (%)    
  Female  32 (50%)  57 (62%)  89 (57%) 
Hereditary RB; N (%)    
  Non-hereditary RB  35 (55%)  54 (59%)  89 (57%) 
Laterality; N (%)    
  Unilateral  39 (61%)  61 (66%)  100 (64%) 
Treatment; N (%)    
  Enucleation  38 (59%)  53 (58%)  91 (59%) 
  EBRT  10 (16%)  14 (15%)  24 (15%) 
  Enucleation and EBRT  13 (20%)  25 (27%)  38 (24%) 
  Other remaining therapies1  3 (5%)  -  3 (2%) 
Visual acuity2; N (%)    
  Normal vision  53 (83%)  83 (90%)  136 (87%) 
  Visually impaired  10 (15%)  6 (7%)  16 (10%) 
  Blind  1 (2%)  3 (3%)  4 (3%) 
Second Primary Tumour; 
  N (%) 

 
 4 (6%) 

 
 4 (4%) 

 
 8 (5%) 

Abbreviations: RB = retinoblastoma, WHO = World Health Organization, SD = standard 
deviation, N = number of patients. 
1Other therapies are: chemotherapy, plaque radiotherapy, laser photocoagulation or cryotherapy.  
2Visual acuity is defined according to the WHO guidelines as: normal vision (> 0.3) and visually 
impaired [low vision (0.05-0.3) or blindness (< 0.05)].  

Qualitative analysis  

RB related worries and uncertainties  
At the time of the diagnosis: None of the interviewed survivors had a vivid 
recollection of the time of diagnosis, most likely because they were too young at that 
time (mean age at diagnosis 1.7 years). Conversely, the moment when they heard 
that their child was diagnosed with RB is indelibly printed in the memory of all the 
parents who were interviewed. Many of the parents reported that they were ‘terribly 
shocked’ (86%), and immediately associated the diagnosis of childhood cancer with 
‘losing our baby’. This was especially true for those who had never heard of intra-
ocular tumours and who had no knowledge of the treatment possibilities and the 
relatively favourable medical prognosis. Feelings of disappointment were most 
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prominent in those parents who themselves were survivors of the hereditary form of 
RB. Indeed, all of these parents were familiar with RB, and most of them were 
aware of the 50% risk their offspring had of inheriting RB. Yet, it appeared that 4% 
of the parents who were survivors of hereditary RB had never known about the 
genetic risk of RB in their offspring until their own child was diagnosed with RB. In 
these parents not only feelings of total shock, but in particular feelings of guilt 
seemed to be prominent. At the time of diagnosis, 19% of the interviewed parents 
had attended only one single counselling session with a medical psychologist. 
 
During the first days of inpatient treatment: Again, none of the survivors who were 
interviewed had a vivid recollection of the first days of the treatment.  

Many parents remembered that they were in a complete daze during the first 
few days after their child’s diagnosis, because medical education, hospital 
admission, enucleation and hospital discharge happened within a staggeringly short 
time span. The realization of what had happened dawned gradually after the family 
had returned home. Yet the parents reported that they were immediately confronted 
with the next period of upheaval and stress concerning the pathology and 
development of the tumour. Another much-recalled stressor in the initial period of 
treatment was the frequent travelling to and from the hospital. In most cases the 
parents did not need to explain the treatment to their child, because it was too young 
to understand. No less than 63% of the parents reported to they were extra (if not: 
over) alert, and persistently worried about the health of their child. During the 
treatment, 27% of the parents of the survivors between 8 and 18 years of age had 
received counselling from a medical psychologist, mainly for support, to address 
practical issues or just to have the opportunity to tell their story. 

 
During the period of outpatient visits and treatment: Most of the RB survivors who 
were interviewed had no clear recollection of the outpatient visits or treatments. If 
they did have vague memories, they were mainly about the eye drops that were 
administered to them. Later on and ever since, 6% of the survivors under the age of 
18 mentioned that they frequently had fears about developing an SPT. Of the 
survivors who had reached adulthood, 15% mentioned that they frequently had fears 
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about developing an SPT. Socio-demographic and disease-specific characteristics 
related to worries young survivors had about developing an SPT are presented in 
Table 3, and for adult survivors in Table 4. Other self-reported anxieties among 
adult survivor concerned fear of further deterioration in vision (18%).  

All parents found it reassuring that their child had to undergo frequent 
outpatient check-ups and maintenance treatments. Nonetheless, they found it 
difficult to accept that their child needed frequent anaesthesia. In addition they 
remembered the recurring intense stress concerning the development of RB before 
and during every hospital examination/visit. The visits to the hospital also reminded 
the parents of their earlier experiences of diagnosis and treatment. Furthermore, it 
takes time for parents to believe that the tumour will not return. The parents 
remembered that they had been constantly over alert with regard to the child’s 
slightest complaints about pain and fatigue and they ascribe this alertness to inherent 
anxiety for developing an SPT (41%). Socio-demographic and disease-specific 
characteristics related to worries about their child developing an SPT reported by the 
parents, are also presented in Table 3. Other anxieties concerned the long-term 
practical, social and emotional consequences of wearing eye prosthesis, and of 
vision impairment itself, for instance, concerns about something happening to the 
intact eye, or about deterioration of the remaining vision. These concerns resulted in 
the parents being extremely remote about their child’s participation in ‘high risk 
sports’ such as badminton, and becoming involved in traffic, or social activities 
(such as playing in the sandpit). It is striking that parents who were RB survivors 
themselves (16% of the total group of parents) reported that they had consciously 
tried to be not too over-protective of their child. For a long period of time after the 
diagnosis and treatment, 33% of the families of the survivors between 8 and 18 
years of age had counselling from a medical psychologist for various reasons, such 
as acceptation of the problems due to the restrictions caused by RB, advice on when 
to tell their children about the consequences of RB, worries about the emotional 
development of the child, (separation) anxiety in the child, divorce of the parents, 
uncertainty due to bullying, dealing with grief concerning a deceased family 
member. 
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Table 3: Socio-demographic and disease-specific characteristics related to worries about 
developing an SPT reported by the young RB survivors (aged 8-17 years) and their parents 

Reporter Parent Young survivor 
 Never/mild Frequently Never/mild Frequently “Don’t know” 
  N (%)  38 (59%)  26 (41%)  45 (70%)  4 (6%)  15 (23%) 
Socio-demographic      
  Age (yrs); mean (SD)   12.4 (2.6)  13 (3.4)  13.2 (2.8)  14.3 (2.9)  10.5 (2.4) 
  Gender; % women  45  58  53  50  40 
  Education; % special  
  educational services 

 29  50  18  50  53 

Disease-specific      
  Hereditary RB; %   32  65  40  25  67 
  Vision1; % normal  87  77  87  75  73 
  SPT; %  0  15  7  25  - 
  Perceived restrictions;  
  % severe or complete 

 16  58  14  50  20 

  Treatment; %      
    Enucleation   76  35  64  75  40 
    EBRT   11  23  16  -  20 
    EBRT + enucleation  8  38  16  25  33 
    Other2   5  4  4  -  7 

Abbreviations: SPT = second primary tumour, SD = standard deviation, EBRT = external beam 
radiation therapy, RB = retinoblastoma.  
1According to WHO guidelines, normal vision is defined as > 0.3.  
2Other therapies are: chemotherapy, plaque radiotherapy, laser photocoagulation or cryotherapy.  

 
 
Table 4: Socio-demographic and disease-specific characteristics related to worries about 
developing an SPT reported by the adult RB survivors 

Worries about developing an SPT Never/mild Frequently 
  N (%)  78 (85%)  14 (15%) 
Socio-demographic   
  Age; mean (SD)  26.27 (5.2)  27.57 (5.4) 
  Gender; % women  60  71 
  Education1; % low  31  36 
Disease-specific   
  Hereditary RB; %   39  57 
  Vision2; % normal  92  79 
  SPT  5  0 
  Perceived restrictions; % severe and complete  35  50 
  Treatment; %  
    Enucleation  

  
 59 

  
 50 

    EBRT   14  21 
    EBRT + enucleation   27  29 

Abbreviations: SPT = second primary tumour, SD = standard deviation, EBRT = external bean 
radiation therapy.  
1Low education is defined as having completed primary education, technical and vocational 
training or lower and intermediate general secondary education. 
2According to WHO guidelines, normal vision is defined as > 0.3.  
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Perceived restrictions attributed to the consequences of RB 
Overall: Of the young survivors, 55% considered themselves to be restricted to 
some extent 22% considered themselves to be mildly restricted, 16% moderately and 
17% severely restricted, compared with 42% of the survivors who did not 
considered themselves to be restricted at all. The remaining 4% ‘didn’t’. Of those 
young survivors who perceived themselves to be severely restricted, 55% were 
visually impaired or blind and 45% had normal vision. Table 5 presents the socio-
demographic and disease-specific characteristics related to the perceived restriction 
categories reported by the young survivors. From a parental perspective, 36% 
reported that their child was restricted in activities in daily life. Of the adult 
survivors, 54% considered themselves to be restricted to some extent: 13% mildly, 
25% moderately, 11% severely and 5% totally.  
 

Table 5: Socio-demographic and disease-specific characteristics related to the perceived 
restriction categories reported by the young survivors 

Perceived restrictions 
Young survivors 

Never Mild/ 
Moderate 

Severe/ 
complete 

“Don’t know” 

  N (%)  26 (41%)  24 (38%)  11 (17%)  3 (4%) 
Socio-demographic     
  Age; mean (SD)  12.5 (2.7)  12.5 (3.1)  13.1 (3.1)  13.7 (4.2) 
  Gender; N (% women)  11 (42%)  15 (63%)  5 (46%)  1 (33%) 
  Education; N (% not mainstream)   6 (23%)  8 (33%)  8 (73%)  2 (67%) 
Disease-specific     
  Hereditary RB; N (%)   9 (35%)  10 (42%)  9 (82%)  1 (33%) 
  Vision1; N (% normal)  25 (96%)  20 (83%)  5 (46%)  3 (100%) 
  SPT; %  0  3 (13%)  1 (9%)  0 
  Treatment; N (%)  
    Enucleation 

 
 19 (73%) 

 
 14 (58%) 

 
 2 (18%) 

 
 3 (100%) 

    EBRT   2 (8%)  6 (25%)  2 (18%)  - 
    EBRT + enucleation   3 (11%)  4 (17%)  6 (55%)  - 
    Other2  2 (8%)  -  1 (9%)  - 

Abbreviations: N = number of survivors, SPT = second primary tumour, SD = standard 
deviation, RB = retinoblastoma, EBRT = external beam radiation therapy.  
1According to WHO guidelines, normal vision is defined as > 0.3.  
2Other therapies are: chemotherapy, plaque radiotherapy, laser photocoagulation or cryotherapy.  
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Table 6 presents the socio-demographic and disease-specific characteristics 
related to the perceived restriction categories reported by the adult survivors. In all 
sub-groups, the reported restrictions were mainly (84%) related to visual impairment 
(most often problems with depth perception or scotoma, and its effects in traffic or 
ball sports, but also feelings of making a clumsy impression). Restrictions were also 
attributed to avoidance, mainly because of fear of negative reaction to physical 
appearance or to the actual eye prosthesis. Being bullied or stared at in a negative 
way were reasons for uncertainty in social contacts. Twenty percent of the young 
RB survivors and 13% of the adult RB survivors had received counselling in a 
rehabilitation centre for the visually impaired to learn to cope with their visual 
impairment. 
 

Table 6: Socio-demographic and disease-specific characteristics related to the perceived 
restriction categories reported by the adult survivors 

Perceived restriction 
Adult survivors 

Never Mild/ Moderate Severe/Complete 

  N (%)  42 (46%)  35 (38%)  15 (16%) 
Socio-demographic    
  Age; mean (SD)  26.2 (5.2)  26.9 (5.8)  26.1 (4.3) 
  Gender; % women  60  60  73 
  Education1; % low  31  31  33 
Disease-specific    
  Hereditary RB; %   41  29  73 
  Vision2; % normal 100  97  47 
  SPT  5  3  8 
  Treatment; %  
    Enucleation  

 
 52 

 
 74 

 
 33 

    EBRT   22  9  13 
    EBRT + enucleation   26  17  53 

Abbreviations: N = number of survivors, SD = standard deviation, SPT = second primary 
tumour, RB = retinoblastoma, EBRT = external beam radiation therapy.  
1Low education is defined as having completed primary education, technical and vocational 
training or lower and intermediate general secondary education.  
2According to WHO guidelines, normal vision is defined as > 0.3.  
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School career: Compared to an average of 4% in the general population in the 
Netherlands, 37% of young RB survivors did not attend mainstream education (p < 
0.01). Because of Dutch educational policies, 50% of these children were able to go 
to a primary schools, but they also received special counselling in visual 
rehabilitation centres and associated schools. In the other 50%, the learning 
restrictions were clearly so severe that they actually had to attend schools that 
provide special education for visually impaired children. Although the majority of 
RB survivors recalled their school days as a happy period in their life, 10% of the 
young survivors and 27% of the adult survivors recalled this periods as unhappy 
because of excessive bullying, and because they had the feeling of being an outsider. 
According to 39% of the young survivors and 45% of the parents, RB influenced 
their functioning at school in the following ways: learning difficulties and the 
negative effect of fatigue on leisure activities, constant feeling of falling short of 
expectations and being dependent, constant feeling of ‘being different’ (not only 
because of facial deformities, but also not being able to keep up easily in sports 
activities). Many RB survivors reported negative self-esteem, with feelings of 
uncertainty and fear of failure. Yet, most parents tended to evaluate their child’s 
educational efforts in a more positive way: they interpreted ‘working really hard’, if 
not ‘pushy behaviour’, as a desirable consequence of having survived RB.  

More adult RB survivors (15%) did not attend mainstream education, in 
compared to the average of 3.6% in the general population (p < 0.01). Of the fifty-
seven percent of the adult RB survivors who attended special school for visually 
impaired children, 21% completed a vocational training. However, it was apparent 
that the highest level of education achieved by the survivors (15-35 years) was lower 
than that of the general population (respectively, 47% versus 36%, p < 0.01). These 
results are presented in Table 7.  

Thirty-seven percent of the young RB survivors and 7% of the adult RB 
survivors had received counselling in a rehabilitation centre for the visually impaired 
to help them with their school work. 
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Table 7: Educational achievement 

Highest level of education 
completed 

15-34 years 
RB survivors 
(N=107) 

15-34 years 
General population1 
(N=4076) 

Low  50 (47%)* 1445 (35%)* 
Intermediate  41 (38%) 1733 (43%) 
High  16 (15%)   884 (22%) 

Abbreviation: RB = retinoblastoma. Levels of education: Low = primary education, technical 
and vocational training or lower and intermediate general secondary education.  
Intermediate = intermediate vocational education, higher general secondary education or pre-
university education. High = higher vocational education or university.  
1Based on Statistics Netherlands’ statistics available via the website www.cbs.nl.  
*p > 0.05. 

 

Professional career: Twenty-four percent of the adult survivors they had 
experienced difficulties at work, due to their visual impairment: mild (9%), 
moderate (9%), severe (4%) or unable to work (4%). Twenty-six percent of the adult 
survivors considered that their choice of profession had been influenced by the 
consequences of RB, but they did not differ statistically with regard to employment 
rate from the general population. 
Mobility: Twenty-seven percent of the young survivors experienced restrictions in 
their mobility, and 9% of the entire group could not even ride a bicycle because of 
visual impairment. Twenty percent of the parents found it difficult to leave their 
child only in traffic unguarded, and chaperoned the child wherever it wanted to go. 

Seventy-two percent of the adult survivors passed their driving test, which is 
similar to the percentage in the general population (76%). Also, 16% of the adult 
survivors experienced mild (8%), moderate (2%), severe (3%) or complete (3%) 
difficulties when riding a bicycle.  
Self-care: In the group of survivors who underwent enucleation and now wear an 
eye prosthesis, 14% of the young survivors and 10% percent of the adult RB 
survivors reported that they still experienced difficulties in the daily maintenance 
and care of their prosthesis. For them, taking the prosthesis out and putting it back 
again was particularly difficult and they complained about frequent inflammation 
around the prosthesis, which appeared to make the ‘eye’ look dirty. 
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Interpersonal or peer interaction, intimate relationships and self-esteem: In fact, no 
less than 48% of the young RB survivors experienced bullying at some point, which 
is significantly more than the 18% in the general population (p < 0.01) [24], and a 
28% of the young survivors experienced social reserve at some point. Again, they 
reported uncertainties due to cosmetic deformities, and fear of being bullied because 
of their visual impairment. Moreover, 25% of the adult RB survivors also 
complained about mild to severe difficulties in initiating, entering, and maintaining 
informal social relationships, due to uncertainty or fear of being rejected because of 
cosmetic deformities.  

There were no significant differences in marital status between the RB 
survivors and the general population. In general, the survivors were satisfied with 
their friends, and had contacts that were comparable with those of the general 
population.  

Of the 37 adult survivors (40%) with no intimate relationship, 42% were 
confident that their single status was the immediate consequence of RB (cosmetic 
deformities due to treatment, contact less easy due to visual impairment, less self-
confidence, a handicap puts people off). Of the 55 adult survivors (60%) with a 
partner, 22% reported that uncertainty and being ashamed of their prosthesis and 
facial appearance was still an issue. In general, when and how to confront a partner 
with the history of RB had been a shame-laden issue for many survivors. Another 
important stressor in intimate relationships was the impact of hereditary RB on the 
desire to have children. Survivors found it difficult to discuss this and to ask for 
advice from clinical geneticists. In line with this, anxieties about passing RB on to 
offspring had a strong influence on the desire to RB survivors’ to have children 
(39%), and this applied to both hereditary (68%) and non-hereditary RB survivors 
(32%). In fact, 12% of all RB survivors decided to not have children, due to the risk 
of hereditary RB.  
Leisure activities: Forty-seven percent of the young survivors felt themselves mildly 
(32%), moderately (4%), severely (7%) or completely (4%) restricted from 
participation in team and ball sports: 33% were visually impaired or blind, but 67% 
had normal vision.  
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The adult survivors also experienced restrictions concerning participation in 
team and ball sports, due to their visual impairment or lack of depth perception: mild 
(25%), moderate (5%), severe (13%) or complete (4%).  

Quantitative analysis of determinant:  

In young survivors, in their parents, and in adult survivors:  
RB-related clinical determinants: such as treatment, development of an SPT, 
laterality or heredity were not statistically significantly associated with the amount 
and type of RB-related worries and uncertainties, overall restrictions, school career, 
restrictions in mobility, self-care, peer interactions or leisure activities.  
Vision impairment: had no statistically significantly association with the amount and 
type of RB-related worries and uncertainties, overall restrictions, school career, 
restrictions in mobility, self-care, peer interactions or leisure activities. 

Discussion 
In recent decades, advancing medical science and improved methods for the 
management of RB have resulted in a 5-year survival rate of over 95%. This means 
that appropriate services will need to be provided for children who have survived 
RB through adolescence and into adulthood. We investigated the disease-related 
worries of the survivors, and used the ICF as a framework for formulating 
restrictions in activities in daily life as a factor of health status after receiving 
treatment for RB. 

Impairments resulting from the disease seem to be relatively mild according 
to the WHO guidelines: only 13% of RB survivors sustained vision loss (low vision 
or blindness). However, from a health and well-being perspective, these percentages 
are somewhat misleading. The WHO guidelines are based on the visual acuity of the 
better eye, and that is why even after enucleation of the affected eye a survivor will 
be classified as cured, with ‘normal vision’. One might wonder how ‘normal vision’ 
can be experienced as normal if, in the best eye, a survivor only has a visual acuity 
of 40%, with major field defects by the scars by the tumour. In fact, only 2 survivors 
in our sample had normal complete vision in both eyes (1.0), which means that 
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98.7% of the survivors were actually visually impaired, frequently feeling 
themselves exposed to the conflict of wanting to be engaged in the same activities as 
their peers with normal vision, but coming up against the limits imposed by missing 
one eye [25].  

To investigate contextual factors, the personal accounts of worries and 
uncertainties related to the diagnosis, treatment and long-term consequences of RB 
were recorded through semi-structured interviews. None of the RB survivors in this 
study had a vivid recollection of the time of diagnosis or the period of great 
uncertainty and upheaval surrounding the diagnosis or treatment of any kind. Their 
vague and slightly negative memories date from the time when they had drops put in 
their eye during outpatient ophthalmological check-ups. More important is the high 
percentage of anxiety of some sort. Especially fear of developing an SPT is 
common: 6% of the survivors under 18, and 15% of the adult survivor reported that 
they experienced a constant and profound fear of developing an SPT, which appears 
to be independent of the heredity of the tumour, or of any other disease-specific 
variable. In fact, those who did not follow mainstream education seemed to worry 
most. Another prominent cause of anxiety was further loss of vision.  

Since it has been proposed that social factors such as parental stress play a 
role in the long-term outcome of children with chronic or life-threatening diseases 
[26], we interviewed not only RB survivors but also the parents of survivors who 
were under 18 years of age. In line with the findings of Clarke et al. (2008), we also 
identified parents who themselves had survived RB and yet did not know about the 
risk of passing RB on to their children [27]. Especially feelings of guilt were 
reported by these parents, and these may be an important precursor for depression 
[28, 29]. More in general, and not specific for the diagnosis of RB, parents were 
shocked when they heard that their child had been diagnosis with cancer [30], and 
they were completely overwhelmed by the mass of information they received. 
Therefore, excessive information probably over-reaches the goal of reducing 
anxiety, so it is important to repeat information in small amounts at a later date [31]. 
Among the parents, fear that the child will develop an SPT was common (41%), and 
especially in those parents whose child underwent enucleation with EBRT. 
Naturally, parents whose child actually did develop an SPT continued to be 
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profoundly worried (100%). but the exclusion of parents of children who died of an 
SPT could bias the results of this study.  

Although the actual relationship is only a surmise, parents who are constantly 
worried seem to be the ones who are extremely alert for pains and physical 
complaints in their child, and may eventually be described as being over-protective 
[5], which in turn may lead to negative mood disorder in the children [9].  

In both the young survivors and the adult survivors, perceived restrictions in 
participation were common across the domains of school or professional careers, 
mobility, self-care, social relationships and leisure activities, all to their own 
disadvantage. Unfortunately and although this study was based on a world-wide 
unique population-based sample, there were not enough participants for robust 
statistical analyses to check the interrelations hips between additional vision 
impairment, contextual factors and the different levels of participation restrictions in 
daily life.  

In the Netherlands, visually impaired children with normal cognitive 
development are integrated in mainstream school education and special schools for 
this group of children are the exception. Children with learning difficulties and 
vision impairment are referred to special schools, although the parents have the 
option to choose integration of their child in a mainstream school, but with 
additional educational services. In this study, 24 of the 64 survivors under 18 were 
referred to special schools or had received extra education, compared with an 
average of 4% in the general population [24]. Moreover, it is apparent that the 
highest level of education achieved by the survivors was lower than that of the 
general population (i.e. 47% versus 36%, p < 0.01) [24]. Since the CBS covers with 
an age-range of 15 to 34 years, it is not possible to make a more accurate 
comparison in educational achievement between the adults RB survivors and general 
population. As neurocognitive disabilities are reported to be among the most 
frequent sequelae in patients with RB [32-34], and as we did not control for levels of 
intellectual functioning, lower levels of education can not simply be ascribed to 
vision impairment. The exclusion of survivors with cognitive problems and 
insufficient command of the Dutch language can bias the results. Reports of lower 
levels of education in RB survivors are in contrast with the results of studies 
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focusing on other types of childhood cancer [8] that have reported no differences 
between survivors and the general population figures, except for those who have 
undergone treatment for a tumour of the central nervous system, or those, like RB 
survivors, who have been diagnosed and treated at a very early age [35-38]. 
Furthermore, subjective complaints of being bullied at school were common in the 
children in the present study; many of them may have followed mainstream 
education, but they explicitly mentioned that they had been a victim of bullying 
because of vision impairment, orbital deformities or for falling short on sports 
activities or school achievement.  

Although there are studies that have reported higher levels of unemployment 
after childhood cancer [7, 8], our findings are in line with those of studies in which 
no differences were found in employment rate between survivors and the general 
population [35, 39-41]. However, we found that many RB survivors considered that 
their choice of profession was influenced by the consequences of RB, and even 25% 
of all adult survivors experienced vision-related difficulties in work performance.  

Twenty-seven percent of young RB survivors felt somewhat restricted in 
mobility, and 9% were, in fact, unable to ride a bicycle in traffic (the bicycle is the 
most common mode of transport in the Netherlands). Twenty percent of the parents 
admitted that they chaperoned their child wherever it went. Seventy-two percent of 
the adult survivors, compared to 76% of the general population, had a driving 
license.  

Apparently, wearing an eye-prosthesis may be not as easy as is not too self-
evident. Patients feel restricted by it, and especially inflammation is a burden.  

We found no difference in marital status between RB survivors and the 
general population, but those who were not engaged in an intimate personal 
relationship blamed this on their RB. Some researchers suggest a tendency towards 
social withdrawal among childhood cancer survivors, which would imply 
uncertainty in entering a personal relationship [42], while others deny such 
mechanisms [43]. 

Although statistically verifiable, visual impairment is the reason why at least 
47% of young survivors and 44% of adult survivors feel restricted in their leisure 
activities, mainly in team and ball sports. It is not clear whether vision impairment 
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or other reasons such as social withdrawal because of earlier negative peer 
interaction, are the real reasons for non-participation in leisure activities. 

The present study was intended to be a first step towards investigating the 
feelings of survivors and significant others concerning participation restrictions due 
to RB. Unfortunately, obtaining adequate sample sizes to investigate the most 
important prognostic factors for restrictions is beyond the scope of research in a 
small country such as the Netherlands, and therefore international collaboration is 
needed. In addition, rather than retrospectively, assessing perceptions ‘here and 
now’ would be highly recommended for a prospective study design.  

For survivors of RB, the ICF can be a good framework for the formulation of 
problems in different domains, and might also be a bridge between professionals and 
families. In the paediatric psychological decision-making process, the ICF can 
supply a model with which to plan interventions that can eventually lead to 
minimizing the impact of RB on restrictions.  

In conclusion, the results of this population-based cross-sectional study, based 
on semi-structured interviews, suggest that, in spite of the good prognosis, RB has 
influenced the lives of most survivors and their parents in a negative way. 
Approximately 50% of the survivors consider themselves to be restricted to a certain 
extent in their school and professional career, mobility, self-care and relationships. 
The fear of developing an SPT, or further loss of vision, is not uncommon, and 
especially so in the parents of a child with RB. Many of the survivors had special 
educational requirements, and subjective complaints about bullying at school were 
common, but the employment rates and marital status did not differ from the general 
population norms in this group of survivors.  
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Introduction 
This thesis reports on the quality of life (QoL) and psychosocial functioning of a 
unique population-based sample of retinoblastoma (RB) survivors in a cross-
sectional study design, by means of general standardized QoL and behavioural 
questionnaires, as well as a self-developed extensive in-depth interview. An 
interview was performed to evaluate the survivors’ and parents’ perceptions and 
experiences in relation to diagnosis and treatment, and their perceived restrictions in 
activities of daily life due to RB.  

 In this final chapter, the results reported in Chapters 2 through 6 are 
summarized and placed in a broader perspective. Subsequently, a number of 
methodological issues are discussed, the clinical implications of the most important 
findings are addressed, and some directions for future research are presented.  

Summary of the results 
This section addresses the aims of this study as outlined in the Introduction  
(Chapter 1). 

Quality of life 

In Chapter 2 the results of the assessment of QoL in adult RB survivors were 
presented and possible predictors for a decreased QoL were analysed. A self-report 
QoL questionnaire (SF-36) was administered to a population-based group of 87 
adult RB survivors aged 18 to 35 years. Their QoL data were compared with data 
from a healthy Dutch reference group, and predictors were identified for a decreased 
QoL using multiple regression analysis. No significant differences in the SF-36 
subscales were found between the RB group and the reference group, except for the 
mental health scale; as a group, the RB survivors scored lower than the reference 
group on mental health. Hereditary RB survivors scored (slightly) lower on general 
health compared with the non-hereditary RB survivors. The main predictors for a 
decreased QoL were having experienced bullying as a child, and the subjective 
experience of impairment. In order to prevent worsening of QoL, we recommend 
that clinicians make an inventory of these issues at an early stage.  
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In Chapter 3 we assessed the QoL of young Dutch RB survivors using a self-
report and a proxy questionnaire, and evaluated the potential effects of illness-
related and demographic variables on QoL. This population-based cross-sectional 
study involved 65 young RB survivors (aged 8 to18 years) and their parents. Child, 
adolescents’ and parents’ perception of their child’s QoL was assessed using the 
KIDSCREEN, and these results were also compared with Dutch reference data. 
Relations between gender, age, marital status of the parents, and visual acuity were 
analyzed. Young RB survivors reported comparable and even better QoL than the 
Dutch reference group. Increased ratings of QoL were mainly seen in perceptions of 
the younger children and adolescent girls. Age was negatively associated with the 
dimensions “Psychological well-being”, “Self-perception” (according to the child 
and parent reports) and “Parent relations and home life” (according to the child). 
“Physical well-being” and “Self-perception” were also negatively associated with 
visual acuity (according to the child). Only parents of young boys surviving RB 
reported lower scores on “Autonomy” for their child than the reference group. 
Parents of low visual acuity and blind RB survivors reported higher scores on 
“Autonomy” for their child than parents of visually unimpaired survivors. 
Survivors’ perceptions and parents’ perceptions correlated poorly on all QoL 
dimensions.  

In summary, RB survivors reported a very good QoL compared with the 
Dutch reference group. The perceptions related to QoL differed substantially 
between parents and their children, i.e. parents judged the QoL of their child to be 
relatively poorer.  

Psychosocial functioning 

The aim of the study in Chapter 4 was to assess behavioural functioning of RB 
survivors by means of a self-report and a proxy questionnaire. This population-based 
cross-sectional study included 148 RB survivors aged 8 to 35 years. Survivors and 
their parents were asked to fill in behavioural questionnaires. Prevalence rates were 
computed and differences emerging after comparison with a healthy reference 
sample were analysed. Multiple regression analysis was performed to identify 
predictors for behavioural functioning within the RB sample.  
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Overall, the RB survivors reported a positive view on their own functioning, 
in contrast to the higher levels of internalising problems and somatic complaints 
reported by their parents. Based on the ratings of parents, 30% of RB surviving 
children had overall behaviour problem scores outside the normal range (32% for 
internalising behaviour, and 25% for externalising behaviour). Only 9% of 
adolescents (7% internalising, 9% externalising) and 12% of adults (23% 
internalising, 14% externalising) reported overall behaviour problem scores outside 
the normal range. Survivors who had a combination of heredity and intensive 
treatment in the context of a broken family appeared to be at most behavioural risk. 

Coping 

In Chapter 5 we assessed the coping strategies of long-term RB survivors and 
explored predictors of behavioural functioning, including medical, socio-
demographic and coping variables. This study included 117 RB survivors aged 
between 12 and 35 years. Survivors were asked to fill in coping, social support and 
behavioural questionnaires, and situational characteristics were obtained from 
medical archives and an interview. Prevalence rates of coping strategies were 
computed based on self-report. Differences in the use of coping strategies between 
RB survivors and healthy reference samples were analysed, and predictors for 
behavioural problems within the RB sample were identified.  

It was found that RB survivors showed less emotion-oriented coping 
behaviour than the healthy reference group. All other coping styles were used 
equally often by RB survivors compared with the healthy reference group. Survivors 
at risk for behavioural problems are those who experience little social support, have 
experienced other life events, and survivors who make use of emotion-oriented 
coping. On the other hand, task-oriented coping appeared to be associated with a 
lower level of problem behaviour.  

Perceived restrictions 

In Chapter 6 we evaluated the perceptions of worries, uncertainties and participation 
restrictions in 156 survivors aged 8 to 35 years, and the importance of medical and 
non-medical characteristics of RB. Because adversities in parenting are expected to 
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be important in the long-term outcome of children with RB, we also assessed the 
parental perceptions (of survivors aged 8 to 17 years) in relation to the diagnosis of 
RB, and in relation to current participation restrictions. Comparisons with the Dutch 
population were made for education, employment and marital status. We used a self-
developed semi-structured interview based on literature, clinical observations, 
questionnaires commonly used in childhood cancer studies, and focus groups of 
experts and adult RB survivors. Perceived restrictions were specified by means of 
the ICF as a framework of problems from different domains (school and 
professional career, mobility, self-care, leisure activities, interpersonal interactions 
and relationships).  

Parents described the moment of hearing about their child’s diagnosis of RB 
and treatment as an intense experience related to strong emotional reactions. The 
results suggest that RB has influenced the lives of most survivors and their parents, 
in spite of the good prognosis. About half of the survivors consider themselves to be 
restricted in some way in school career, work, mobility, self-care or relationships. 
Fear of developing a second primary tumour (SPT) or for further loss of vision are 
not uncommon. Especially parents fear the possibility of an SPT. A substantial part 
of the survivors needed special educational services, and subjective complaints of 
bullying at school were common. In this group of survivors unemployment and 
marital status did not differ from Dutch population norms.  

Methodological considerations  
This section addresses the potential implications of some aspects of the 
methodology used throughout the research project.  

Study design 

To our knowledge, this is the first exploratory study to examine QoL and 
psychosocial functioning in this unique population of RB survivors. Since research 
in this field is still relatively young, we designed a cross-sectional study which 
maximises the possibility for participation (e.g. home visits at one time) with a wide 
age range (8 to 35 years) in order to reach the largest group possible. A well-known 
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limitation of cross-sectional studies is that the results have to be interpreted bearing 
in mind cause-and-effect relationships. Because no standardised RB-specific 
instruments for QoL and psychosocial functioning were available, we developed a 
semi-structured interview based on issues that emerged from focus group 
discussions in order to evaluate perceptions and experiences in relation to diagnosis 
and treatment, and perceived restrictions in activities of daily life due to RB in 
survivors and parents of survivors.  

In the present research we did not have a comparison group to provide a 
criterion against which the results can be evaluated. Therefore, we decided to use a 
within-group comparison in which the different forms of RB function as their own 
control. In addition, we also used the normative data of the general questionnaires to 
compare QoL and behavioural functioning of our group of survivors with norm 
populations of the instruments to better interpret our results. We are aware that some 
scales of self-report questionnaires show ceiling effects [1]; therefore, it is possible 
that the effects found in this research are underestimations. Standard errors of these 
instruments are robust to the non-normal distributions. Although the test confidence 
intervals originate from normal distribution, the consequences of violating this 
assumption are minor with sufficient sample size.  

Participants 

The selection of the participants was made by means of the Dutch national RB 
register that is unique because it is virtually complete from 1945 until today. Three 
centres in the Netherlands (the VU University Medical Center in Amsterdam, the 
University Medical Center of Utrecht, and the University Medical Center St. 
Radboud in Nijmegen) participated in this study and accounted for 89% of the 
national register. In total, 160 RB survivors aged between 8 and 35 years agreed to 
particpate in this study (response rate 73%). Thus, our study is population-based and 
thereby unique in the RB literature. In spite of the relatively high response rate and 
the maximised sample size (wide age range), the moderate numbers of participants 
limited the statistical power thus necessitating the pre-selection of predictors. 

A strength of the study is that we obtained information from both 
child/adolescent survivors (aged 8 to 17 years) and adult survivors (aged 18 to 35 



Summary & General Discussion 
 

 139 

years) as well as from parents of younger RB survivors (aged 8 to 17 years) to 
compile a more comprehensive picture of the psychosocial functioning of the 
survivors in different developmental stages of life. However, because of the wide 
age range we had to use different (age-related) instruments, which complicate the 
comparability of the results within the sample. The source of information may be a 
critical factor in the evaluation of QoL and psychosocial functioning, leading to 
serious problems; this was illustrated in our studies by the fact that parents judged 
the QoL and behavioural functioning of their child to be poorer compared with the 
judgement of the young survivors themselves.  

Generalisability 

Our study is population-based which enables extrapolation of our study results to 
other Western countries where the survival rate of RB is comparable. However, 
because the process of coping with cancer is known to differ across cultures, further 
research on this topic is needed. 

The need for an unbiased sample is crucial for the validity of the conclusions. 
Therefore, we designed a procedure which maximises the possibility for 
participation (e.g. home visits at one time). Non-participants were telephoned in 
order to gain information about the reasons for refusal, but we were unable to reach 
all non-participants. For the studies reported in Chapters 2 and 6 the results might be 
influenced by selection bias because more women than men were willing to 
participate. Because female survivors are known to report worse QoL than male 
survivors [2, 3], the QoL outcomes may have been overestimated. In the results of 
the other chapters (although there were no significant differences in demographic 
and intrinsically RB-related characteristics between participants and non-
participants) the possibility of selection bias could not be ruled out. The direction of 
the bias is, however, unclear. For example, survivors who feel good might disregard 
the importance of the study, whereas several non-participating survivors refused to 
participate to avoid renewed confrontation with their disease, which might indicate 
some serious concerns.  

The exclusion of survivors with cognitive problems and insufficient 
comprehension of the Dutch language from the in-depth interviews may also have 
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caused some bias in the results. More specifically, RB survivors with a chromosome 
13-deletion disorder and mental retardation (the combination of RB with a 
chromosome 13-deletion disorder occurs frequently) and survivors with insufficient 
comprehension of the Dutch language were excluded (N = 8). It is conceivable that 
these RB survivors and their families experienced more problems than the 
participating survivors. Our clinical impression is that survivors of other cultures 
have more problems with enucleation of the eye, because of their religious 
conviction. Future research should also focus on these excluded groups of survivors.  

Discussion, clinical implications and further research 
Experiences of diagnosis and treatment 

Parents described the moment of hearing about their child’s diagnosis of RB and 
treatment as an intense experience associated with strong emotional reactions 
(Chapter 6). Most parents were terribly shocked, particularly those who had never 
heard of RB. Disappointment and guilt were reported particularly by those parents 
who had RB themselves. This feeling of guilt related to the inheriting of a genetic 
condition has also been found in survivors of other genetic diseases and can cause 
depression [4, 5]. One striking result was that some parents with RB did not know 
they had an increased risk to get offspring with RB. The difficulty of talking about 
the increased risk of inherited RB with offspring was addressed by Clarke and 
colleagues; they reported that two-thirds of the parents choose not to communicate 
openly with their children about the consequences of RB because they consider their 
child to be too young and are concerned about disclosing genetic risks to their child 
[6]. However, providing information about future risks at an early age can be 
beneficial because it enables survivors to make informed decisions about life 
choices; therefore, Clarke et al. recommended more guidance during follow-up care 
for the parents of RB survivors in communicating with their child about the disease 
and its consequences [6]. More insight is needed into the effects of communication 
about risks with younger RB survivors. Further research should help to develop 
specific RB guidelines to advance parent-child communication. 
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The fact that parents experience the first days after diagnosis as overwhelming 
implies that most of the information given at that time to reduce the anxiety of 
parents needs to be repeated at a later moment(s) in time (Chapter 6). These 
reactions were similar to those described in studies of parents confronted with other 
types of childhood cancers [7]. Specific to RB is that most survivors do not have a 
clear recollection of (periods of) diagnosis and treatment and therefore may not have 
experienced that period as being traumatic (Chapter 6).  

Long-term QoL and psychosocial functioning 

According to survivors’ report 
It may be concluded that most long-term RB survivors (children, adolescents and 
adults) generally experience a good overall QoL (Chapters 2 and 3) and limited 
psychosocial problems (Chapter 4) compared with healthy reference groups. Studies 
assessing QoL and psychosocial functionig of childhood cancer have reported 
contradictory results [8]. Our findings are in line with earlier QoL studies [9-15] and 
psychosocial functioning studies [16, 17] in long-term childhood cancer survivors, 
which show comparable or even higher-than-average positive subjective ratings of 
QoL and good psychosocial adjustment.  

According to these childhood cancer studies, the overall good QoL and 
psychosocial functioning can be explained following the theory of response shift (as 
a result of the experience of cancer the internal standards, values or 
conceptualizations of QoL change), or coping with the stress of the long-term effects 
of childhood cancer may have enhanced certain qualities of the survivors making 
them better able to cope with adversity in their lives. The experience of surviving 
cancer might lead to a better appreciation of being alive and to considering that 
possible impairments are of less importance. Barakat and colleagues (2006) found 
that a majority of adolescent childhood cancer survivors and their parents reported 
post-traumatic growth (PTG) [18]. Greater perceived treatment severity and life 
threat was associated with PTG. Diagnosis of cancer after the age of 5 years resulted 
in more perceived benefit and greater posttraumatic stress symptoms for adolescent 
survivors. It is conceivable that some of the above-mentioned explanations may also 
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apply to RB survivors. More research is needed to assess the plausibility of the 
various explanations related to this group of cancer survivors. 

Most RB survivors learn to live with the consequences of their disease; 
however, a subgroup of adult RB survivors and parents reported more internalising 
problems. Adult RB survivors experience more problems with regard to their mental 
health (anxiety, feelings of depression and loss of control) compared with the Dutch 
reference group (Chapter 2). These unfavourable mood states might be caused by 
their feelings of being different compared to others. The experience of feeling 
different may lead to feelings of shame [19], which may influence self-perception 
and experiences during general development and eventually result in depression 
[20]. In contrast to the adult survivors, younger RB survivors reported even better 
moods and emotions and they consider themselves to be more autonomous 
compared with healthy children. In other words, our results suggest that the long-
term effects in adults differ from those experienced in childhood or adolescence. The 
fact that in adulthood new issues may arise, such as worries about (future) health or 
offspring, may be an explanation for this. Child and adolescent survivors are 
probably less well informed and/or are less aware about the effects in later life of the 
hereditary form of RB (risk for offspring, enhanced risk for SPT). Another 
explanation is that the adult RB survivors had different treatment protocols (more 
EBRT and less enucleation) compared with the younger RB survivors, and the 
supportive care during treatment has also improved over the years. An earlier study 
also reported that childhood cancer survivors diagnosed more than 20 years ago 
have lower QoL scores than those diagnosed more recently [21]. This implicates that 
our conclusion about differences in emotional functioning between adult and 
younger survivors must be drawn with caution and should be substantiated in a 
longitudinal study design.  

 
According to parents’ report 
Based on parental report, 30% of the child and adolescent survivors have clinically 
relevant behavioural problems (Chapter 4). This concurs with findings in other non-
CNS childhood cancer studies [22, 23]. Besides that, parents generally reported a 
good overall QoL for their child as compared to matched healthy groups. However, 
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their perceptions were different from the child’s own perceptions. Similar to the 
adult RB survivors and other childhood cancer studies, our parents reported a poorer 
QoL of their child (Chapter 3) and a higher percentage of behavioural problems than 
did the children themselves (Chapter 4) [24-27]. A possible explanation for the 
parent-child disagreement might be (as mentioned before) that child and adolescent 
survivors of the hereditary form of RB are probably less well informed and/or are 
less aware of the effects in later life. However, we cannot exclude that parental 
perceptions of their child may be influenced by their own functioning and thereby 
may overrate problems in their child as a result of parental coping strategies in 
dealing with uncertainties such as the risk for SPT [28].  

Worries and uncertainties 

A source of uncertainty and anxiety among parents, but also among RB survivors 
themselves, is the increased risk of getting an SPT (Chapter 6). Of course survivors 
as well as the parents of a child actually developing an SPT continue to be 
profoundly worried. Although the actual relation is still hypothetical, parents who 
experience constant worries seem to be extremely alert to the pains and physical 
complaints of their child, and may eventually be qualified as being overprotective 
[29]. This may lead to a negative mood disorder in children [30]. Based on more 
specific information about SPT in hereditary RB survivors, it might be possible to 
screen more specifically (using MRI during a follow-up consultation) regarding the 
development of SPT; this might ameliorate most of the anxiety. Future research 
should evaluate whether this follow-up consultation is indeed effective.  

Some young survivors experienced social reserve at some point (Chapter 5); 
they expressed uncertainties due to cosmetic deformities, and the fear of being 
bullied because of their visual impairment. Also adult RB survivors (Chapter 5) 
complained about mild to severe difficulties in entering, initiating and maintaining 
informal social relationships due to uncertainty or fear of being rejected because of 
their cosmetic deformities. Even adult survivors with a partner reported uncertainty 
and shame about their facial appearance. In addition, the uncertainty about passing 
on a heritable disease to one’s offspring should not be underestimated [31]. This 
uncertainty had a strong influence on survivors’ desire to have children, in both 
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hereditary and non-hereditary RB survivors. Future research should focus on the 
reproductive choices of parents with an increased risk of offspring with RB and non-
hereditary RB survivors. 

It is an interesting that non-hereditary adult RB survivors also experience 
anxiety concerning SPT and passing on RB to one’s offspring. RB survivors 
(including non-hereditary RB) might interpret the probabilities differently from what 
one may expect. From a healthy person’s perspective, a low probability generally 
means a minor or no chance of having/passing on a certain disease. For a person 
with a rare disease, however, a low probability might logically mean the same, but 
their own reality of having a rare disease may have proven otherwise. The 
discrepancy between theory and their own reality might introduce fear (or at least 
some existential thoughts) about why they could not escape from developing a rare 
disease. According to Schultz et al. RB survivors want feedback about the risks of 
their disease even when the information is upsetting [32]; however, clinicians should 
be aware that the survivors might interpret these possibilities differently from what 
may be expected.  

Perceived restrictions 

Besides the internalising problems reported by adults and parents (Chapter 4), the 
interviews indicate that the lives of most RB survivors and their parents have been 
influcenced by RB (Chapter 6). Approximately half of the survivors perceived some 
restrictions in daily life due to RB in their school career, work, mobility, self-care or 
relationships. In comparison with the general Dutch population, fewer survivors 
attended mainstream education and the highest level of education was also lower 
than among the Dutch population. Lower educational levels can not simply be 
ascribed to visual impairment, because RB studies have indicated neurocognitive 
disabilites in RB survivors [33-35]. Nahum et al. reported that 33% of the RB study 
population had neurocognitve disorders [34]. Sheppard et al. found that RB 
survivors with no visual impairment scored in the normal range for tasks measuring 
verbal IQ, but below the mean on tasks measuring performance IQ [35]. Their lower 
scores on the performance tasks probably suggest some compromised visuo-spatial 
skills, which is also indicated from studies on younger survivors reported by Ross et 
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al. [33]. Sheppard et al. noted that the children of mothers who mentioned that their 
child encountered difficulties at school, were also teased about their facial 
appearance or prosthesis [35]. Findings of lower educational levels in RB are in 
contrast to studies on other types of childhood cancer [36] that report no differences 
between survivors and the general population, except for those who underwent 
treatment for tumour of the central nervous system, or those (like RB survivors) who 
were diagnosed and treated at a very early age [37-40]. Furthermore, subjective 
complaints of being bullied at school were common among the children under study; 
many of them have followed mainstream education but explicitly mention being a 
victim of bullying because of visual impairment, orbital deformities, or falling short 
on sports activities or school achievement.  

Similar to the results of childhood cancer studies [37, 41, 42], RB survivors 
did not differ in employment rate compared with the general Dutch population. 
However, there are some contradictory results in childhood cancer studies which 
suggest higher levels of unemployment after childhood cancer [36, 43]. 
Nevertheless, we found that some RB survivors considered that their choice of 
profession was ‘forced’ by the consequences of RB. Also, about 25% of the 
survivors reported difficulties at their work due to their visual impairment.  

RB survivors did not differ regarding marital status compared with Dutch 
population; however, those who are not engaged in an intimate personal relationship 
blame RB for their single existence. Some studies have suggested a tendency toward 
a type of social withdrawal among childhood cancer survivors which may imply 
uncertainty in entering personal relationships [17], while other studies deny such 
mechanisms [43]. 

Among our young RB survivors, 27% felt somewhat restricted in mobility and 
9% was indeed incapable to ride a bike (the bicycle is the obvious vehicle in the 
Netherlands for mobility). About 20% of the parents admitted that they chaperone 
their child wherever they go. Among the adult survivors 72% (compared with 76% 
in the Dutch population) had a driving license.  

In the group of survivors who underwent enucleation and wear eye prosthesis, 
14% of the young survivors and 10% of the adult RB survivors reported to still 
experience difficulties in daily maintenance and care. Especially taking out and 
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pulling back the prosthesis raised problems. Patients feel restricted by it and 
inflammation is an additional burden.  

Although not statistically verifiable, survivors mentioned visual impairment 
as the reason why at least 47% of young survivors and 44% of adult survivors feel 
restricted in leisure activities, mainly in team and ball sports. It is not clear whether 
visual impairment or other reasons, such as social withdrawal because of earlier 
negative peer interaction experiences, are the actual reasons for non-participation in 
leisure activities.  

Survivors at risk 

Our results are presented at a group level, but for clinical practice it is important to 
select individuals at risk. Although it is difficult to identify risk factors for a 
decreased QoL or psychosocial problems, from our study we can conclude that 
increased vulnerability emerged among survivors who had the following: a 
combination of heredity and intensive treatment with EBRT in a context of other life 
events, with less social support, having been bullied in childhood, having 
experienced restrictions, diminished acceptance of the disease, and using emotion-
oriented coping (Chapter 5). These factors should be kept in mind during the regular 
follow-up contacts. It is important to reveal problems in these domains at an early 
stage so that appropriate support can be offered. Physicians can recognize survivors 
who use emotion-oriented coping by the fact that they often show intense emotional 
reactions after a period of time. We suggest that in screening for behavioural 
problems simple and helpful questions might be: “Do you have friends or family to 
support you?” or “To what extent do you accept RB on a scale from 0 to 10?” 

Future research should focus on longitudinal follow-up assessment to gain 
insight into the process of adaptation across developmental stages (including a 
relevant control group and data on functioning at diagnosis and treatment) and on 
development of evidence-based interventions for survivors at risk. Because of the 
rarity of this disease international collaboration should be established in order to 
optimise the representativeness of the survivors in future longitudinal follow-up 
studies. Development of an RB-specific questionnaire in different languages and 
applicable in different countries is recommended.  
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Final conclusions 
Based on the results described in this thesis, we feel that we can offer some 
reassurance to new RB patients and their parents. In general, long-term RB survivors 
(children, adolescents and adults) experience a good overall QoL and limited 
psychosocial problems. However, this does not detract from the fact that the lives of 
most RB survivors and their parents have been strongly influenced by RB. Survivors 
will be confronted with the consequences of RB during their entire life. It seems 
particularly important how survivors themselves (as well as their environment) cope 
with the disease, and whether the consequences of RB are actually being 
experienced as a problem. Although most RB survivors learn to live with the 
consequences of their disease, a subgroup of adult RB survivors and parents report 
more internalising problems and worries, and perceive specific restrictions in daily 
life. A substantial part of the patients that survived this disease in the last decades 
needed special educational services and were confronted with bullying at school, 
whether or not there is a relationship between these two factors remains unclear. 
Especially parents fear the possible development of a SPT, and especially the 
survivors are anxious about passing on the disease to their offspring. Because the 
reported problems can have a substantial impact on the survivor’s functioning, it is 
important to make an inventory of these problems at an early stage. Survivors at risk 
are those who had a combination of heredity and intensive treatment with EBRT in a 
context of other life events, with less social support, experience of bullying in 
childhood, experience of restrictions in daily life, problems in accepting the disease, 
and those using emotion-oriented coping. Despite the generally good overall 
functioning of RB survivors found in the present study, it is important to evaluate 
the functioning of survivors during their individual follow-up bearing these risk 
factors in mind, so that they may be referred for psychological guidance or treatment 
in case of psychosocial problems. 
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In dit proefschrift worden de resultaten beschreven van een onderzoek naar de 
kwaliteit van leven en het psychosociaal functioneren van patiënten die 
retinoblastoom hebben overleefd (overlevers) tussen de 8 en 35 jaar. Bij dit 
onderzoek werd gebruik gemaakt van vragenlijsten en een semi-gestructureerd 
interview. In dit hoofdstuk wordt het proefschrift samengevat. In de inleiding 
worden de achtergrond, doelstellingen en onderzoeksopzet beschreven (Hoofdstuk 
1). Vervolgens worden de onderzoeksresultaten samengevat (Hoofdstuk 2-6). 
Tenslotte volgen een discussie over de resultaten en aanbevelingen voor de praktijk 
en voor toekomstig onderzoek (Hoofdstuk 7).  

Inleiding  

Retinoblastoom is een zeldzame oogziekte, die meestal bij kinderen onder de 5 jaar 
voorkomt. Deze oogziekte is een vorm van kanker die ontstaat in het netvlies. Er 
zijn twee vormen van retinoblastoom: de erfelijke en de niet-erfelijke vorm. Bij de 
meeste kinderen met retinoblastoom betreft het de niet-erfelijke vorm (60%), 
waarbij de tumor zich in één oog ontwikkelt. Bij de erfelijke vorm (40%), kunnen 
beide ogen worden aangetast en bestaat er op latere leeftijd een verhoogde kans op 
het krijgen van een andere tumorsoort op een andere plaats in het lichaam (tweede 
primaire tumoren: 18% op de leeftijd van 30 jaar). Bij de behandeling van 
retinoblastoom wordt gestreefd naar behoud van leven en daarna naar behoud van 
gezichtsvermogen. De 5-jaars overlevingskans van retinoblastoom is in Nederland 
hoog: meer dan 90%. Helaas is behoud van gezichtsvermogen in beide ogen niet 
altijd mogelijk door de locatie en de grootte van de tumoren. Slechtziendheid is vaak 
een gevolg van retinoblastoom. Het overervingspatroon van retinoblastoom is 
autosomaal dominant wat betekent dat ouders met erfelijk retinoblastoom 50% kans 
hebben op het doorgeven van de ziekte aan het nageslacht. Aangezien veel mensen 
retinoblastoom overleven rijst de vraag wat de gevolgen van deze ziekte zijn voor 
het psychosociaal functioneren en de kwaliteit van leven (invloed van ziekte en 
gezondheid op lichamelijk, psychologische en sociaal functioneren) op latere 
leeftijd.  

Het is voorstelbaar dat specifieke kenmerken van deze ziekte invloed hebben 
op het psychosociaal functioneren en kwaliteit van leven van de overlevers. 
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Allereerst doordat retinoblastoom in de eerste levensjaren ontstaat, zouden de ziekte 
en behandeling effect kunnen hebben op de vroege ouder-kind relatie. Bekend is dat 
negatieve levenservaringen in de eerste levensjaren die gepaard gaan met 
onzekerheid en angst (zoals bij retinoblastoom), de hechtingsrelatie tussen ouder en 
kind kunnen verstoren. Daarnaast wordt in studies bij chronisch zieke kinderen 
(over-)bescherming door ouders vaak genoemd als risicofactor voor vertraagde 
autonomie en zelfs depressie bij het zieke kind. De onomkeerbare fysieke bijeffecten 
van deze ziekte en behandeling (zoals blindheid, oogprothese, gezichtsver-
vormingen) kunnen het functioneren op latere leeftijd beïnvloeden. De bijeffecten 
vormen een constante herinnering aan de ziekte en kunnen het gevoel geven anders 
te zijn. Visuele beperkingen en blindheid kunnen daarnaast een substantiële invloed 
hebben op het sociale functioneren en het functioneren op school. Onzekerheid over 
uiterlijk en het gevoel anders te zijn zouden tevens kunnen leiden tot schaamte, een 
negatief zelfbeeld, moeilijkheden in sociale relaties en depressiviteit.  

Overlevers van erfelijk retinoblastoom hebben een verhoogde kans op het 
ontwikkelen van tweede primaire tumoren en een kans van 50% op het doorgeven 
van de ziekte aan nageslacht. De psychologische effecten van het doorgeven van een 
erfelijke ziekte aan nageslacht (zoals schuldgevoelens en onzekerheid) hebben 
impact op belangrijke beslissingen in het leven en moeten niet onderschat worden.  

In de literatuur is weinig bekend over de specifieke late psychosociale 
gevolgen van retinoblastoom. Er is daarentegen veel geschreven over de late 
psychosociale gevolgen van kinderkanker in het algemeen. Uit deze literatuur blijkt 
dat de aanpassing van overlevers gemiddeld genomen goed te noemen is in 
vergelijking met een gezonde norm populatie. Sommige overlevers blijken 
kwetsbaarder te zijn voor problemen dan anderen. Risicofactoren zijn: vrouwelijk 
geslacht, weinig sociale steun, veel levensgebeurtenissen meegemaakt, problemen in 
de acceptatie van de ziekte, behandeling van een tumor die het centrale zenuwstelsel 
aantast. Hoewel overlevers van tumoren die niet gerelateerd zijn aan het centrale 
zenuwstelsel (zoals retinoblastoom) zich goed lijken aan te passen, zijn de 
bevindingen van de verschillende studies met betrekking tot psychosociaal 
functioneren niet eenduidig. Waarschijnlijk komt dat doordat de studies onderling 
lastig te vergelijken zijn, vanwege het gebruik van verschillende meetinstrumenten, 
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diverse studie populaties (verschillen in kanker diagnose, behandeling, leeftijden en 
tijd verstreken nadat diagnose is gesteld), kleine onderzoeksgroepen en 
onderzoeksinformatie verzameld bij verschillende informanten (ouders, kinderen, 
leraren en artsen).  
 
Dit proefschrift beschrijft een onderzoek naar de kwaliteit van leven en 
psychosociaal functioneren van retinoblastoom overlevers. Specifiek waren de 
doelstellingen van dit onderzoek: 
- Het onderzoeken van de kwaliteit van leven van retinoblastoom overlevers (8-35 

jaar); 
- Het evalueren van mogelijke effecten van medische en socio-demografische 

variabelen op kwaliteit van leven en op psychosociaal functioneren; 
- Het onderzoeken van eventuele emotionele problemen en gedragsproblemen van 

retinoblastoom overlevers (8-35 jaar); 
- Het vaststellen van de coping strategieën van lange termijn retinoblastoom 

overlevers (12-35 jaar); 
- Het inventariseren van ervaringen van overlevers (8-35 jaar) en hun ouders 

gedurende de diagnose en behandeling en van eventuele beperkingen die zij op 
dit moment in hun dagelijks leven ervaren. 

 
Om deze doelstellingen te realiseren zijn interviews en vragenlijsten afgenomen bij 
tijdens een éénmalig huisbezoek bij 160 retinoblastoom overlevers tussen de 8 en 35 
jaar en 60 ouders van retinoblastoom overlevers tussen de 8 en 18 jaar. Het betreft 
personen die bekend zijn uit het Nederlandse Retinoblastoom Archief.  

Kwaliteit van leven 

In hoofdstuk 2 worden de resultaten van het kwaliteit van leven onderzoek bij 
volwassen retinoblastoom overlevers beschreven. De gegevens zijn verkregen uit 
een kwaliteit van leven vragenlijst (SF-36) die door 87 volwassen retinoblastoom 
overlevers tussen de 18 en 35 jaar is ingevuld. De gegevens over hun kwaliteit van 
leven zijn vergeleken met gegevens van een Nederlandse gezonde normgroep. Ook 
is geprobeerd voorspellers voor een verminderde kwaliteit van leven vast te stellen. 
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De uitkomst van dit deel van het onderzoek is dat er geen sprake is van verschillen 
tussen de retinoblastoom overlevers en de Nederlandse gezonde normgroep. 
Uitzondering zijn de scores op de schaal die geestelijke gezondheid meet: 
retinoblastoom overlevers ervaren als groep een relatief slechtere geestelijke 
gezondheid, dan de Nederlandse normgroep. Verder scoren overlevers van erfelijke 
retinoblastoom iets lager op de algemene gezondheidsschaal dan de niet-erfelijke 
retinoblastoom overlevers. De belangrijkste voorspellers voor een verminderde 
kwaliteit van leven zijn: gepest worden op jonge leeftijd en een subjectieve ervaring 
van beperkingen. Wij adviseren clinici om in een vroeg stadium na te gaan of 
patiënten op deze aspecten problemen ondervinden, zodat eventueel begeleiding kan 
worden aangeboden.  

In hoofdstuk 3 worden de resultaten van het kwaliteit van leven onderzoek bij 
jonge retinoblastoom overlevers tussen de 8 en 18 jaar beschreven. We 
onderzochten de kwaliteit van leven van 65 jonge retinoblastoom overlevers door 
middel van Kidscreen-vragenlijsten. Deze zijn ingevuld door het kind zelf en door 
de ouder van het kind. De resultaten zijn vergeleken met een Nederlandse gezonde 
referentie groep. De jonge overlevers hebben vergelijkbare en zelfs betere kwaliteit 
van leven scores gerapporteerd dan de Nederlandse referentie groep. Verminderde 
kwaliteit van leven scores ten opzichte van de Nederlandse referentie groep worden 
alleen gerapporteerd door jonge kinderen (8-12 jaar) en door puber meisjes (12-18 
jaar). Leeftijd is negatief geassocieerd met de dimensies “Psychologisch 
welbevinden” en “Zelf-perceptie” (volgens zowel kind als ouder) en met “Relatie 
met ouders en gezinsleven” (volgens het kind). “Lichamelijk welbevinden” en “Zelf- 
perceptie” zijn ook negatief geassocieerd met visus (volgens het kind). Alleen 
ouders van jonge jongens hebben gerapporteerd dat hun kind minder zelfstandig 
(“Autonomie”) is in vergelijking met de referentie groep. Ouders van slechtziende of 
blinde kinderen hebben hogere scores op “Autonomie” gerapporteerd, dan ouders 
van kinderen zonder visusproblemen. De percepties van ouders en kinderen 
correleren slecht; dit geldt voor alle kwaliteit van leven dimensies. Samengevat 
blijkt uit dit deel van het onderzoek dat retinoblastoom overlevers tussen de 8 en 18 
jaar een vergelijkbare kwaliteit van leven ervaren als een referentiegroep van 
gezonde Nederlandse leeftijdsgenoten. De percepties over de kwaliteit van hun leven 
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door de kinderen zelf, lopen ver uiteen met de percepties die hun ouders hierover 
hebben. Ouders ervaren de kwaliteit van leven van hun kind minder positief dan het 
kind zelf.  

Psychosociaal functioneren 

In hoofdstuk 4 onderzoeken we emotionele problemen en gedragsproblemen van 
retino-blastoom overlevers aan de hand van een door henzelf ingevulde vragenlijst 
(Youth Self-Report) en een door hun ouders ingevulde vragenlijst (Child Behaviour 
Checklist). Aan deze studie deden 148 retinoblastoom overlevers mee tussen de 8 en 
35 jaar. Over het algemeen hebben de retinoblastoom overlevers een positieve kijk 
op hun eigen functioneren gerapporteerd. Ouders melden meer internaliserende 
problemen (zoals teruggetrokken gedrag) en somatische klachten over hun kinderen. 
Op grond van de ouderrapportage heeft 30% van de retinoblastoom overlevers een 
gedragsprobleemscore buiten de normale range (32% internaliserende problemen en 
25% externaliserende problemen). Daarentegen geven slechts 9% van de 
adolescenten een afwijkende gedragsprobleemscore aan (7% internaliserende 
problemen en 9% externaliserende problemen); bij de volwassenen ligt dit 
percentage op 12%. Overlevers die zowel de erfelijke vorm van retinoblastoom 
hebben als een intensieve therapie hebben gehad en dat alles in de context van een 
gebroken gezinssituatie blijken het grootste risico te lopen op emotionele problemen 
en gedragsproblemen.  

Coping 

Hoofdstuk 5 beschrijft de resultaten van het onderzoek naar copingstrategieën van 
lange termijn retinoblastoom overlevers en naar voorspellers van eventuele 
emotionele problemen en gedragsproblemen, inclusief medische, socio-
demografische en coping variabelen. Met coping wordt bedoeld de manier waarop 
mensen omgaan met stressvolle situaties. Aan deze studie deden 117 retinoblastoom 
overlevers tussen de 12 en 35 jaar mee. Overlevers werd gevraagd om een coping-, 
sociale steun- en een gedragsvragenlijst in te vullen.  

Resultaten laten zien dat retinoblastoom overlevers minder emotiegerichte 
coping hebben gerapporteerd dan een gezonde referentie groep uit Canada. 
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Emotiegerichte coping is een coping strategie die eruit bestaat dat men tracht de 
respons op een stressvolle situatie onder controle te brengen door het uiten van 
emoties (bijvoorbeeld door ergernis te laten blijken) en door emotionele sociale 
steun te zoeken (bijvoorbeeld troost en begrip zoeken). Alle andere coping 
strategieën (taakgerichte coping en vermijdende vorm van coping) worden evenveel 
gebruikt door retinoblastoom overlevers en de referentie groep. Overlevers met een 
risico op emotionele en gedragsproblemen blijken diegenen te zijn die weinig 
sociale steun ervaren of andere levensgebeurtenissen hebben meegemaakt en 
gebruik maken van emotiegerichte coping. Taakgerichte coping (bewuste 
taakgerichte poging met als doel het probleem op te lossen) blijkt een strategie te 
zijn die geassocieerd is met minder problemen.  

Ervaren beperkingen 

In hoofdstuk 6 zijn de zorgen, onzekerheden en ervaren beperkingen van 156 
overlevers tussen de 8 en 35 jaar geëvalueerd. Daarbij is gekeken naar het belang 
hierbij van medische en niet-medische kenmerken van retinoblastoom. 
Vergelijkingen met de Nederlandse bevolking zijn gemaakt met betrekking tot 
opleiding, werk en gezinssituatie. Op basis van de literatuur, klinische observaties, 
vragenlijsten die vaak gebruikt worden in kinderkanker studies en groepsdiscussies 
met experts en ervaringsdeskundigen (focusgroepen) hebben wij een specifiek voor 
de doelgroep geschikt interview ontwikkeld. De beperkingen die overlevers kunnen 
ervaren zijn ingedeeld volgens het International Classification Framework (ICF) in 
verschillende domeinen (school en werk, interpersoonlijke relaties, zelfverzorging, 
mobiliteit, vrije tijdsbesteding). 

Ouders beschrijven de periode rond de diagnose en behandeling als een 
intensieve ervaring die gepaard gaat met sterke emotionele reacties. De resultaten 
suggereren dat retinoblastoom het leven van veel overlevers en hun ouders, ondanks 
de relatief goede prognose, wel degelijk beïnvloed heeft. Ongeveer de helft van de 
overlevers ervaart beperkingen op school, werk, in mobiliteit, zelfverzorging of 
relaties. Angst voor het ontwikkelen van een tweede primaire tumor of angst voor 
meer gezichtverlies worden ook vaak genoemd. Vooral ouders zijn erg angstig dat 
hun kind een tweede primaire tumor ontwikkelt. Een substantieel deel van de 
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overlevers heeft speciale onderwijsondersteuning nodig gehad of wordt beperkt door 
pestgedrag op school. In deze groep van overlevers zijn geen verschillen gevonden 
met de Nederlandse norm populatie wat betreft werkeloosheid en burgerlijke status.  

Discussie en conclusie 

In hoofdstuk 7 worden de resultaten uit de voorgaande hoofdstukken samengevat, 
bediscussieerd en er worden aanbevelingen voor de praktijk en voor toekomstig 
onderzoek geformuleerd. Op grond van de resultaten in dit proefschrift kunnen wij 
nieuwe retinoblastoom patienten en hun ouders beter voorlichten en redelijk 
geruststellen. In het algemeen ervaren retinoblastoom overlevers (kinderen, 
adolescenten en volwassenen) als groep op langere termijn een goede kwaliteit van 
leven en weinig psychosociale problemen, hoewel de levens van de meeste 
retinoblastoom overlevers en hun ouders wel sterk beïnvloed blijken te zijn door de 
ziekte. Overlevers worden gedurende hun hele leven (in dit geval tot 35 jaar, maar 
waarschijnlijk ook erna) geconfronteerd met de gevolgen van retinoblastoom. Het 
lijkt vooral van belang te zijn hoe overlevers zelf (maar ook hun omgeving) omgaan 
met de ziekte en of de consequenties van retinoblastoom ook echt als problematisch 
worden ervaren. Hoewel de meeste retinoblastoom overlevers leren te leven met de 
consequenties van hun ziekte, is er ook een subgroep van volwassen overlevers en 
van ouders van jonge retinoblastoom overlevers die internaliserende problemen 
(zoals teruggetrokken gedrag) en zorgen rapporteren en specifieke beperkingen 
gerelateerd aan retinoblastoom ervaren in het dagelijks leven. Een substantieel deel 
van de overlevers heeft speciale onderwijsondersteuning nodig gehad op grond van 
hun slechtziendheid of wordt beperkt doordat ze gepest worden op school. De 
ouders zijn angstig dat hun kind een tweede primaire tumor ontwikkelt, terwijl de 
overlevers zelf vooral bang zijn om de ziekte door te geven aan hun kinderen. 
Clinici moeten zich ervan bewust zijn dat overlevers de risicokansen op het krijgen 
van tweede primaire tumoren en de kans op het krijgen van een kind met 
retinoblastoom mogelijk anders kunnen interpreteren dan verwacht, aangezien ze 
zelf een zeldzame ziekte hebben ontwikkeld. Verder onderzoek zal moeten uitwijzen 
of de angst voor het ontwikkelen van tweede primaire tumoren weggenomen kan 
worden door specifieke screening van retinoblastoom overlevers door middel van 
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medische testen met MRI scans. Daarnaast zal toekomstig onderzoek gericht moeten 
zijn op het effect van communicatie over erfelijkheidsrisico’s met jonge 
retinoblastoom overlevers en op de invloed van raadgeving op keuzes en afwegingen 
rond reproductie van ouders met een verhoogde kans op het krijgen van nageslacht 
met retinoblastoom. Aangezien de gerapporteerde problemen invloed kunnen 
hebben op het functioneren van overlevers, is het in de praktijk belangrijk om in een 
vroeg stadium deze problemen te inventariseren. Overlevers die een verhoogd risico 
hebben op problemen zijn degenen die de erfelijke vorm van retinoblastoom hebben, 
een intensieve behandeling met uitwendige bestraling hebben ondergaan in de 
context van andere levensgebeurtenissen met weinig sociale steun, gepest zijn in de 
kindertijd, beperkingen in dagelijk leven ervaren, moeite hebben met het accepteren 
van de ziekte en degenen die gebruik maken van emotie-gerichte coping (deze 
mensen zijn te herkennen doordat ze vaak intensieve emotionele reacties vertonen 
een lange periode na een trauma). Ondanks de bevinding in deze studie dat 
retinoblastoom overlevers over het algemeen relatief goed blijken te functioneren, 
blijft het belangrijk dat clinici rekening houden met de mogelijke psychosociale 
problemen als ze overlevers zien op hun follow-up spreekuur. Als psychosociale 
problemen geconstateerd worden, kunnen overlevers tijdig verwezen worden voor 
psychologische begeleiding.  

Uiteraard heeft het onderzoek beschreven in dit proefschrift ook een aantal 
beperkingen. In het bijzonder worden de relatief kleine onderzoeksgroep en het 
ontbreken van een relevante controlegroep genoemd. Daarnaast werden, vanwege 
een groot verschil in leeftijd tussen de ondervraagden, verschillende vragenlijsten 
gebruikt, wat de vergelijkbaarheid van de resultaten binnen de onderzoeksgroep 
lastiger maakt. Het is van groot belang om internationale samenwerking te 
realiseren, zodat longitudinale vervolgstudies kunnen worden gestart waarin de 
representativiteit van overlevers van deze zeldzame ziekte te geoptimaliseerd kan 
worden en waardoor meer inzicht kan worden verkregen in de aanpassing aan de 
ziekte gedurende verschillende ontwikkelingsfasen.  
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De periode dat ik aan dit proefschrift heb gewerkt, eindigt met dit dankwoord. 
Promoveren heb ik als een toets van doorzettingsvermogen ervaren. Voor mij was 
het vergelijkbaar met het uitrijden van de Tour de France: heel veel trainingsarbeid, 
zware bergbeklimmingen en afdalingen, voordat uiteindelijk Parijs bereikt wordt, 
maar dan wel zonder doping. Zonder de betrokkenheid, stimulering en het 
vertrouwen van velen had dit proefschrift niet afgerond kunnen worden. Graag 
bedank ik dan ook iedereen die betrokken is geweest bij de totstandkoming van dit 
proefschrift. Een aantal mensen wil ik hier in het bijzonder noemen.  
 
Mijn dank gaat in eerste instantie uit naar de retinoblastoom overlevers en hun 
ouders die aan het onderzoek hebben deelgenomen. De bereidheid en openheid om 
hun ervaringen met mij te delen tijdens huisbezoeken heb ik zeer gewaardeerd en 
daar heb ik veel meer van geleerd dan dat ik in dit proefschrift heb kunnen 
beschrijven.  

 
Geen promotie zonder de begeleiding van (co)promotoren: mijn promotor, prof. dr. 
Peggy Cohen-Kettenis en mijn co-promotoren dr. Jaap Huisman, dr. Saskia Imhof 
en dr. Annette Moll wil ik hartelijk bedanken voor hun bijdrage aan dit proefschrift. 
Peggy, jij bent wat later bij dit onderzoek betrokken geraakt. Jouw kennis van 
psychologisch onderzoek en juist de wat grotere afstand tot retinoblastoom heb ik 
zeer gewaardeerd. 
Jaap, dank voor het vertrouwen en de vrijheid die je mij hebt gegeven bij de 
uitvoering van het onderzoek. Daarnaast ben ik je dankbaar voor het regelen van een 
GZ-opleidingsplek, waardoor ik de mogelijkheid krijg om mij ook als psycholoog 
verder te ontwikkelen binnen de afdeling.  
Saskia en Annette, jullie betrokkenheid en ervaring als oogarts met retinoblastoom 
patiënten was onmisbaar. Door jullie werd ik direct opgenomen in het 
retinoblastoom team. Het was fijn om mee te lopen tijdens de narcose spreekuren 
om zo te weten wat er in mijn onderzoeksgroep leefde. Saskia, jij was de initiator 
van het onderzoek en hebt zorggedragen voor fondsenwerving waardoor dit 
onderzoek mogelijk is geworden. Je had altijd het vertrouwen dat ik het onderzoek 
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tot een goed einde zou brengen, dank daarvoor. Annette, je enthousiasme en 
oprechte belangstelling heb ik steeds gewaardeerd.  
Prof. dr. Ringens, ik vind het jammer dat u door de aangescherpte regelgeving niet 
mijn promotor bent geworden. Toch wil ik hierbij mijn dankbaarheid tonen voor de 
ondersteuning.  
 
Graag wil ik de overige co-auteurs bedanken voor hun inbreng op verschillende 
gebieden:  
Dr. Kim Oostrom, ook al was je geen co-promotor ik heb je toch vaak zo 
beschouwd! Heel veel dank voor je luisterende oor, adviezen en kritische 
commentaar op mijn stukken.  
Dr. Netteke Schouten-van Meeteren, al vóór mijn aanstelling was je betrokken bij 
dit project. Dank voor je kennis van deze specifieke groep overlevers en het 
enthousiasme waarmee je altijd mee hebt gedacht.  
Dr. Martha Grootenhuis, het was fijn dat je met ons mee hebt gedacht en geschreven 
aan het coping artikel.  
Dr. Dick Bezemer en Dr. Frank Rijmen dank voor de vakbekwame hulp op het 
gebied van de statistiek.  
 
De overige leden van de leescommissie dank ik voor het kritisch lezen en 
beoordelen van mijn proefschrift en de bereidheid om hierover van gedachten te 
wisselen tijdens de verdediging. 
 
Laraine Visser wil ik graag bedanken voor haar snelle, nauwkeurige en goede 
correcties van het Engels.  
 
De collega’s van de afdeling oogheelkunde wil ik bedanken voor de gastvrijheid, 
collegialiteit en belangstelling waardoor ik me als psycholoog helemaal thuis voelde 
op de afdeling. Vooral mijn lieve kamergenoten: Michiel, Maaike en Ruth en directe 
(ex-)collega onderzoekers: Tamara, Janna, Marloes, Manon, Nanouk, Erik en Hata 
wil ik bedanken voor jullie luisterende oor, begrip, adviezen, overleg en gezellige 
lunchmomenten.  
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Ruth, ik kan mij geen betere kamergenoot wensen en vind het heel fijn dat jij tijdens 
mijn verdediging ook naast mij zit.  
Tamara, dank voor al je werk aan de retinoblastoom database. Het was fijn om het 
met een andere onderzoeker over retinoblastoom te hebben en samen naar 
congressen te gaan.  
Marloes, Janna en Hata, succes met het afronden van jullie proefschriften. 
 
Ook andere betrokken verpleegkundigen, artsen en onderzoekers van het 
retinoblastoom team wil ik heel erg bedanken voor de belangstelling voor mijn 
onderzoek en de gezelligheid. De congressen in Sienna en Straatsburg waren 
onvergetelijk. Annelies en Gerda, wat heb ik genoten van ons werkbezoek in 
Birmingham! Ik heb er heel veel zin in om straks als psycholoog betrokken te zijn 
bij de retinoblastoom poli.  
 
De collega’s van de afdeling medische psychologie wil ik bedanken voor hun steun 
en belangstelling ook al had ik alleen op vrijdag een kamer op de afdeling. Ik kon 
altijd rekenen op jullie collegialiteit. Ik kijk ernaar uit om in de komende periode 
meer met jullie samen te werken in het kader van mijn opleiding tot GZ-psycholoog. 
In het bijzonder wil ik de collega’s van het onderzoekersoverleg bedanken voor hun 
adviezen. Karin, Alice, Tinka en Thomas succes met het afronden van jullie 
proefschrift. Alice, het bijwonen van het SIOP-congres is voor herhaling vatbaar. 
Ook Femke en Sebastiaan van de kindergeneeskunde wens ik succes met het 
afronden van hun proefschrift.  
 
Lieve vrienden en (schoon)familie, dank voor jullie interesse in mijn onderzoek en 
alle gezelligheid naast het harde werken! In de afgelopen periode zijn jullie allemaal 
van onschatbare waarde voor mij geweest. In het bijzonder bedank ik graag Jeroen 
voor het maken van de mooie voorkant van dit proefschrift en Karin voor haar hulp 
bij de laatste lay-out opmaak. Sanne, je bent de beste vriendin die ik me kan wensen 
en het is erg fijn jou naast me te hebben tijdens de verdediging.  
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Lieve Roeland en Eline, wat ben ik ontzettend blij met jullie onvoorwaardelijke 
steun, aandacht en vertrouwen.  
 
Lieve papa en mama, de basis voor dit alles was mijn opvoeding; aan jullie heb ik 
alles te danken. Het is fijn te weten en te merken, dat jullie er altijd voor mij zijn, me 
steunen en zoveel vertrouwen in mij hebben. Papa, bedankt voor het lezen van al 
mijn eerste versies en het geven van zinvol commentaar. 
 
Lieve Bob, dank voor je relativeringsvermogen, rust, steun en onvoorwaardelijke 
liefde. Je bent geweldig! 
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ASEBA Achenbach System of Empirically Based Assessment 
ASR Adult Self Report 
CBCL Child Behaviour Checklist 
CBS Centraal Bureau voor de Statistiek 
CBSA Competentie Belevingsschaal voor adolescenten 
CBSK Competentie Belevingsschaal voor kinderen 
CISS Coping Inventory for Stressful situations 
CNS Central Nervous System 
EBRT External Beam Radiation Therapy 
e.g. exempli gratia (in example) 
HRQoL Health-Related Quality of Life 
ICF International Classification of Functioning Disabilities and Health 
i.e. in exempli (in example) 
IQ Intelligence Quotient 
ISOQOL International Society for Quality of Life Research 
JvD Jennifer van Dijk 
KIDSCREEN KIDSCREEN-52, generic health related quality of life questionnaire  
MD Mean difference 
MRI Magnetic Resonance Imaging, scanning device 
p probability  
PTG Post-Traumatic Growth 
QoL Quality of Life 
RB Retinoblastoma 
SD Standard deviation 
SF-36 Medical Outcome Study Short-Form 36 
SPPA Self-perception profile for adolescents 
SPSS Statistical Package for the Social Sciences 
SPT Second primary tumour 
WHO World Health Organisation 
yrs years 
YSR Youth Self-Report 



 

 

 


