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Abstract
Background  Knowledge about past disease, treatment and possible late effects 

has previously been shown to be low in survivors of childhood cancer and their 

relatives. This study investigated the information needs of childhood cancer 

survivors and their parents and explored possible determinants for differences 

in information need and health-related internet use.

Procedure  Childhood cancer survivors or their parents were contacted 

to complete a questionnaire about their characteristics, internet use and 

requirements/expectations of a website on late effects (N=160). 

Results  One-hundred and forty-five questionnaires (90.6%) were returned. Of 

the 69 respondents (49.3%) who had visited a late effects outpatient clinic prior 

to the survey, 20 (29.0%) had questions left after the consult. The large majority 

of the population had home access to internet and 71 respondents (49.3%) used 

internet for medical questions. Only 15 respondents (10.5%) used internet to look 

for information on late effects of childhood cancer and only four survivors found 

what they were looking for. Main information items requested were information 

about recognizing late effects, personalized information on late effects treatment 

and information on self-care. Only six respondents (4.2%) stated they would not 

visit a late effects website if it would be available. 

Conclusions  The need for late effects information showed to be of high priority 

by the majority of respondents, as was their interest in visiting a late effects 

website. In the development of a late effects website, attention should be given 

to patient information tailored to the personal situation of the website’s users.
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Introduction
In the Netherlands, almost 40 per 100.000 children and adolescents in the age 

of 0-24 years develop cancer each year.1 Great improvements in treatment for 

malignant disease in childhood have led to a major increase in survival, reaching 

up to 85%.1 With this rise in survival rate, the need to assess the quality of life 

has increased correspondingly. Late toxicities of treatment regimens may impair 

normal development and maturation in these children, cause lifelong health 

problems, disability or even lead to premature death.2–4 Geenen et al. studied a 

complete hospital-based cohort of 1362 Dutch childhood cancer survivors with 

almost 75% of the survivors having one or more adverse events at a median 

follow-up of 17 years, indicating that even at the very long term, survivors are 

still at increased risk of many severe health problems after cancer treatment.5

To improve the quality of the existing follow-up care in The Netherlands, national 

guidelines providing recommendations for screening and follow up of Dutch 

cancer survivors on late cancer treatment effects are currently under revision.6–8 

Patient education seems to be an important vehicle in empowering patients 

to actively participate in follow-up and self-care. Previous studies in different 

healthcare settings have shown promising results regarding online information 

supply on patient participation in healthcare programs, health information 

awareness and patient satisfaction, leading to an improved patient-provider 

relationship and ultimately to improved health outcomes.9–11 To assure these 

factors in our national follow-up program, we plan on developing an informative 

patient website to centralize information regarding childhood cancer survival 

and potential related late effects. 

So far little is known about the information needs of childhood cancer survivors. 

However, a few studies have shown that a rather large proportion of survivors of 

childhood cancer is not well informed about their past disease and the potential 

late toxicities.12–14 These knowledge deficits may impair the survivors’ ability to 

seek the appropriate care, participate in follow-up screening programs and 

imply an implicit need of survivors for this information.15 An explicit requirements 

analysis on information needs of childhood cancer survivors has never been 
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performed though. We found only one study qualitatively investigating the 

attitudes towards information supply and expectations of follow-up in focus 

groups of 26 childhood cancer survivors and their parents.16 This study showed 

a range of shortcomings in information supply, including a lack of adequate 

written and verbal information about prior treatment, potential late side effects 

and how to anticipate them and about appropriate follow-up care.16

In this study, we want to elucidate the information needs of long-term childhood 

cancer survivors and their parents and explore possible determinants for 

differences in information need and health-related internet use. In this paper we 

report the results of a survey amongst a cohort of childhood cancer survivors.

Methods

Study participants
All study participants invited for this survey were randomly selected from 

the population of childhood cancer survivors of the Academic Medical 

Center Amsterdam and the VU University Medical Center in Amsterdam. The 

questionnaire was sent out to 160 survivors and parents of survivors with an 

equal distribution regarding tumour type, cancer treatment, gender, age, amount 

of follow-up visits and level of education. A relative high percentage of patients 

with retinoblastoma was invited as the VU University Medical Center is the main 

Dutch treatment hospital for these patients.

Questionnaire
We developed a structured questionnaire comprising 24 questions divided 

into 3 sections: 1) personal information, including gender, age, type of tumour, 

cancer therapy and level of education and amount of visits to and evaluation of 

information supplied by the outpatient follow-up clinic; 2) internet availability, 

health related internet use and late effects-related internet use; 3) information 

and functional requirements for and expectations of a late effects web site. 

Appendix I contains the original Dutch questionnaire, translated to English.
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In the section on informational and functional requirements, we asked our 

respondents to score a 5-point Likert-scale on 22 items involving different 

kinds of information, which might be of interest for visitors of our outpatient 

clinic. Items were scored from 1 as very unimportant to 5 as very important. 

The questionnaires were adapted for three different subgroups of survivors: 

parents of young survivors aged <12 year, survivors aged 12-17, if necessary 

filled in in cooperation with their parents and a version for adult survivors of 

childhood cancer aged 18 or over, which is shown in appendix I. The three 

versions comprised the same questions but addressed different age groups in 

an appropriate language style. 

Outcome measures and data analysis 
To describe the results of the first three parts of the questionnaire, descriptive 

statistics such as mean and proportions are reported. To explain differences in 

internet use, different variables were evaluated by χ-square or Fisher’s exact 

test for categorical and Student’s T-test or ANOVA for continuous variables. For 

part three of the questionnaire the median Likert-scale score of the requirement 

items was described. 

Also for part three, we wanted to evaluate possible determinants for information 

needs by generating an overall composite score, averaging the scores of questions 

22H-N, the items most related to late effects information: 1) information on late 

effects tailored to the patient’s situation; 2) information on all late effects; 3) 

information on self-recognition of symptoms potentially indicating late effects; 

4) information on possible treatment of late effects tailored to the patient’s 

situation; 5) information on possible treatments of all late effects; 6) information 

on self-care to minimize the potential impact of late effects and 7) news items 

on late effects of childhood cancer. 

As possible factors of influence on the information requirements composite 

score we analysed age at diagnosis, age at survey, duration of follow-up, type of 

tumour, internet availability, hours per week spent on internet, level of education 

and the amount of visits to the specialized outpatient clinic. All statistical 
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analyses were carried out using SPSS version 15.0.

Results

Study participants
Of the 160 subjects invited for the survey, 145 survivors (90.6%) agreed to 

participate and returned the filled out questionnaire. Table 1 presents the 

demographic statistics of the 145 respondents. Regarding education, 45 of the 

49 adult survivors and 71 of the 72 parents of the young survivors were at least 

educated at high school level. 

Sixty-nine respondents (49.3%) visited the specialized outpatient clinic for late 

effects of childhood cancer at least once. The remaining group of 76 respondents 

was still being seen by their paediatric oncologist. The supplied information 

during the consultation was considered sufficient and complete by 66 of the 

69 patients (95.7%), although 20 patients (29.0%) had questions left after the 

Table 1. Patient characteristics

Item Mean (SD)

Age at diagnosis in years 
Current age in years
Time since diagnosis in years

6.0 
16.2 
10.2

(4.4) 
(7.2) 
(6.1)

Item N (%)

Male, no. (%) 81/145 (55.9)

Respondents 
   Parents of young survivors (≤11 yr) 
   Adolescent survivors (≥12 - <18 yr) 
   Adult survivors (≥18 yr)

 
72/145 
24/145  
49/145

 
(49.7) 
(16.6) 
(33.8)

Diagnosis, no. (%) 
   Leukaemia 
   Lymphoma 
   Bone tumour 
   Wilms’ or any other kidney tumour 
   Neuroblastoma 
   Germ cell tumour 
   CNS tumour 
   Retinoblastoma

 
33/127 
27/127 
6/127 
16/127 
4/127 
3/127 
22/127 
16/127

 
(22.8) 
(18.6) 
(4.1) 
(11.0) 
(2.8) 
(2.1) 
(15.2) 
(11.0)

Highest level of education* 
  High school level or higher 
  Primary school or special education

 
112/118 
6/118

 
(94.9) 
(5.1)

Abbreviations: SD, standard deviation; Diagnosis missing in 18 cases. *: Only presented for adult survivors and parents of 
young survivors
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consultation. Main reasons for not asking these questions were that the patient 

had thought up the question after the consult (n=9); the patient had forgotten 

to ask the question during the consult (n=6); the patient had been ashamed of 

asking the question (n=6); the patient had felt there was not enough time during 

consult (n=3) and the patient had been afraid of the clinician’s answers (n=3). 

Internet use
The majority of the respondents has home access to the internet and indicated 

having an own email address (Table 2). Approximately 50% of the respondents 

used the internet for personal health education and the majority of those were 

able to find the information they needed. Regarding information on late effects 

of childhood cancer (therapies), only very few respondents indicated searching 

for this kind of information and even fewer indicated to be able to find this 

particular information online. The question ‘Would you use a website to look up 

information on late effects of childhood cancer?’ was answered positively by 118 

respondents, neutrally by 19 responders and negatively by only 6 respondents.

Table 2. Internet use among childhood cancer survivors and their family

Total group Adolescents
Parents of young 
survivors Adult survivors

Item N (%) N (%) N (%) N (%)

Home access to internet 
   Broadband internet  
   Dial-up 
   No internet

 
122/142 
11/142  
9/142 

 
(85.9) 
(7.7) 
(6.3)

 
21/23 
1/23 
1/23

 
(91.3) 
(4.3) 
(4.3)

 
61/70 
6/70 
3/70

 
(87.1) 
(8.6) 
(4.3)

 
40/49 
4/49 
5/49

 
(81.6) 
(8.2) 
(10.2)

Have own email address 135/143 (94.4) 22/24 (91.7) 68/70 (97.1) 44/48 (91.7)

Searching general health 
information on the internet 
   Ability to find the info

 
 
71/144  
   65/71

 
 
(49.3) 
(91.5)

 
 
2/24 
2/2

 
 
(8.3) 
(100.0)

 
 
45/71 
39/45

 
 
(63.4) 
(86.6)

 
 
24/49 
23/24

 
 
(49.0) 
(95.8)

Searching late effects 
information 
 on the internet 
   Ability to find the info

 
 
15/143 
   4/15

 
 
(10.5) 
(26.7)

 
 
1/23 
1/1

 
 
(4.2) 
(100.0)

 
 
7/71 
2/7

 
 
(9.9) 
(28.6)

 
 
5/48 
1/5

 
 
(10.4) 
(20.0)

Respondent would use a late 
effects  
website 
  Positive 
  Neutral 
  Negative

 
 
 
118/143 
19/143 
6/143

 
 
 
(82.5) 
(13.3) 
(4.2)

 
 
 
15/24 
6/24 
3/24

 
 
 
(62.5) 
(25.0) 
(12.5)

 
 
 
65/71 
6/71 
0/71

 
 
 
(91.5) 
(8.5) 
(0.0)

 
 
 
38/48 
7/48 
3/48

 
 
 
(79.2) 
(14.6) 
(6.25)

Total 145 (100.0) 24 (100.0) 71 (100.0) 49 (100.0)
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There was a significant difference in health-related internet use between the 

different subgroups (Table 3): adult survivors and parents of young survivors used 

the internet significantly more than adolescents, of which only 2 respondents 

used the internet for self-education (P<0.001). Likewise, education played a 

significant role in health search behaviour: higher educated respondents were 

more inclined to search the web than lower educated ones (P<0.001). There 

were no statistical differences in health-related internet use between people 

who had and who had not yet visited the outpatient clinic. Respondents who 

stated they did search for late effects-information also indicated they had more 

questions left after an outpatient visit than those who did not search for late 

effects-information on the internet (P<0.01). 

Website requirements

All requirements items and their mean scores are listed in Table 4. The majority 

of the items received a median score of 4. Three items stood out with a median 

score of 5: information on recognizing late effects, personalized information on 

late effects treatment and information on self-care regarding late effects. Items 

which scored neutral were: photographs of the attending doctors, email address 

of the doctor, links to medical journals, links to medical agencies/departments 

and announcements of medical events. All other items were scored as important, 

indicating that most of the respondents attached value to information supply 

regarding late effects of childhood cancer through a patient website in general. 

The three items scoring very important were all part of the composite score. 

Table 3. Determinants of health-related internet use

Item N (%)

Type of survivor* 
   Parent of young survivor 
   Adult survivor 
   Adolescent survivor

 
45/71 
24/49 
2/24

 
(63.4) 
(49.0) 
(8.3)

Education level* 
  Primary school + Lower (general) professional education 
  Higher (general) professional education and higher

 
23/66 
48/76

 
(34.8) 
(63.2)

Prior visit to outpatient clinic 
  Yes 
  No

 
34/69 
36/71

 
(49.3) 
(50.7)

*P<0.001
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 Table 4. Mean scores for all information requirements

Item Mean SD

Address of the hospital 4.0 1.0

Phone-number of outpatient clinic 4.2 0.9

Location of outpatient clinic in the hospital 3.7 1.0

Route description to the hospital 3.8 0.9

Name and function of the doctor 3.9 0.8

Photo of the doctor 2.7 1.0

Email address of the doctor 3.0 1.0

Information about late effects tailored to your personal situation 4.2 0.7

Information about all possible late effects 4.1 0.8

Information about recognizing symptoms of possible late effects 4.5 0.6

Information on possible therapies for the late effects tailored to your specific situation 4.3 0.7

Information on all possible therapies for all possible late effects 4.1 0.8

Information about self-care to minimize the impact of possible late effects 4.4 0.7

Up to date news about late effects of childhood cancer 4.2 0.8

“What do I ask my doctor”: a list of questions to prepare yourself for a consultation 3.8 0.8

A medical wordlist / encyclopaedia (to look up medical terms) 3.7 0.9

Links to relevant medical or healthcare websites 3.7 0.8

Links to medical journals 3.1 0.8

Links to medical organizations (i.e. rehabilitation centres) 3.4 0.8

Announcements of medical or health care events (conferences, symposia, etc.) 3.2 0.9

Information about mortgages, insurances and physical examinations for work 3.7 1.0

Exchanging experiences with other (ex-)patients 3.7 0.9

Information about the rights you have as a patient 4.1 0.7

Function to make an appointment, after which you get mailed/called back for approval 3.6 1.0

Asking health-related/medical questions through email and receiving and answer via email or telephone 4.0 0.8

Possibility to print questionnaires about your possible symptoms, filling them out at home and take them 
with you to the outpatient clinic

3.7 0.8

A forum to exchange experiences and stories with fellow (ex-)patients 3.3 0.9

A guestbook to make remarks about the site 3.3 0.8

A search engine to search the site 4.0 0.7

Possibility to subscribe to a newsletter 3.4 0.7

Item scores are mean Likert scores (scale: 1-very unimportant to 5-very important). The items printed in italic are the 
components of the composite score. Mean composite score (SD): 4.3 (0.6).
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The other 4 items of the composite score all scored a median of 4, resulting in a 

mean composite score of 4.3 (SD ±0.6). 

We evaluated the influence of the type of respondent on the composite score: 

parents of young survivors scored the highest, with a mean score of 4.4 versus 

4.1 for adult survivors and 4.0 for adolescent survivors (P<0.01). Also, people who 

stated they used the internet to lookup health information prior to the study had 

a higher mean score than those who did not (mean score 4.4 vs. 4.1, P<0.01). 

Gender, age at diagnosis, age at survey, duration of follow-up, type of tumour, 

availability of internet at home, hours per week spent on the internet, level of 

education of the respondent and prior visiting the outpatient clinic all did not 

have any significant influence on the composite information requirements score. 

Discussion
In this study we evaluated the requirements for a website on late effects of 

childhood cancer in a representative sample of 145 childhood cancer survivors 

and/or their parents. Access to internet was high, reaching over 90%. The 

majority of the respondents who looked for information on late effects online 

have not been able to find it thus far. Most respondents would visit a late effects 

information site if one would be available, indicating a need for such a website. 

This website should address both parent of survivors and adolescent/young 

adult survivors of childhood cancer and focus on personalized information on 

late effects, follow-up strategies and preventive healthcare. 

The discrepancy between the 10.5% of respondents using the internet with the 

aim to look up late effects information and the 82.5% of respondents who indicate 

they would use a late effects website is highly remarkable. Although part of this 

discrepancy may be explained by socially desirable answering of the patients, it 

seems that online information concerning late effects is not sufficiently available 

or difficult to access through search engines or other sites. Alternatively, late 

effects information may be available and easily retrievable but may hardly be 

focused on the specific information needs of survivors. Consequently, survivors 

may find this information incomprehensive or unsuitable and may stop searching 
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for this information on the internet. Irrespective of the underlying causes for 

this discrepancy, these findings emphasize the need for a central, well-marketed 

source of online information for childhood cancer survivors and their relatives.

The most anticipated items for an informational website were those regarding 

the patient’s personal situation, emphasizing the need for an interactive website: 

personal baseline data can either be entered real-time or be looked up in a 

patient database, enabling information supply tailored to the specific situation 

and cancer history of the patient. Though information supply by clinicians during 

patient visits was rated sufficient, one-third of the respondents stated they had 

remaining questions after a follow-up consult. This group searched the internet 

more often for information than the group that did not have any questions left, 

again indicating a need for online information supply. One can imagine that the 

internet could serve an excellent role in answering these left-over questions, 

especially in handling delicate and shameful matters of which patients are 

reluctant to talk about during the consultation. The low frequency of follow-up 

visits, i.e., once a year or less, underlines the usefulness of a website in providing 

information in between patient visits.

Parents of survivors exhibited a higher information need than adult and 

adolescent survivors, although even the adolescents appeared much interested 

in late effects information. Apart from prior health-related internet use which 

appeared to be related to education level, no other factors were of influence on 

the composite information score. Apparently, irrespective of age, availability of 

internet, hours of internet-use, and level of education, all respondents have a high 

need for personalized late effects information. The small group of respondents 

with no internet access at home may still be able to visit the website at work, 

school or with relatives. 

In this study we determined the informational and functional requirements for 

an interactive website for long-term survivors of childhood cancer. The need for 

late effects information was scored high by the majority of respondents, as was 

their interest in visiting a late effects website. However, only 10% stated to have 

searched the internet for late effects information in the past. In the development 
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of a late effects website, focus should be put on patient information tailored 

to the personal situation of the website visitor. We will now start with the 

development of such an interactive site for the Dutch population by which we 

hope to accommodate their information needs in the future. 
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Appendix I: questionnaire
This appendix contains the questionnaire that was sent to adult survivors of 
childhood cancer, translated from Dutch to English. The questionnaires sent to 
adolescent survivors and to parents of survivors contained the same questions, 
but used different wordings to address the different age groups.

Pre-question 1:

I fill out this questionnaire: myself  /  with the help from someone else

Part 1: Personal / demographic information

What is your gender?

What is your current age?

What is your nationality?

What was your age when you were diagnosed with cancer?

What type of cancer did you have? 
Leukemia / Neuroblastoma / Bone tumor / Germ cell tumor / Lymphoma/ Brain 
tumor / Wilms’ tumor or other kidney tumor / Retinoblastoma / Don’t know / 
Something else: ……….

What kind of therapy did you receive? 
Bone marrow transplantation / Chemotherapy / Radiotherapy / Surgery / Don’t 
know / Something else: ………

What is the highest education level you reached? 
Primary school / Lower general secondary education (MAVO) / Lower 
professional education (MBO) / Higher general secondary education (HAVO) 
/ Higher professional education (HBO) / Pre-university secondary education 
(VWO) / University (WO) / Special education / Something else: ………

How often did you visit a late effects outpatient clinic? 
Once / Two to four times / More than four times/ Never

Do you think the information given at the consult was sufficient and complete? 
Yes / No
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Did you ever leave the outpatient clinic with questions you intended to ask your 
doctor, but didn’t ask? 
Yes / No

What was/were the reasons for not asking these questions? 
You were too ashamed to ask the question / You were scared of the possible 
answers / There was not enough time to ask the question / You forgot the 
question during the consult / You came up with the question after the consult / 
You did not want to ask the question in the company of your partner or parents 
/ The question was not directly medical related / Other reason: ………

Part 2: Internet use

Do you have an internet connection at home? 
Yes (Broadband i.e. cable/adsl) / Yes (Dial-up) / No

Do you use an email address? 
Yes / No

How many hours a week do you use the internet for personal purposes? 
Never / Less than 1 hour / 1-2 hours / 2-5 hours / More than 5 hours

In general, do you search for healthcare information on the internet? 
Yes / No

Which type of health care information do you generally look for online?  
Information on healthcare organizations / Information on certain diseases/
health problems / Information on treatment / Information on side effects / 
Information from other survivors of childhood cancer / Other information: ………

Can you find the healthcare information in general? 
Yes / No

Can you name the websites you normally find the information you’re looking 
for?

Do you search the internet for information on late effects of childhood cancer? 
Yes / No

Can you find the information on late effects of childhood cancer that you’re 
looking for? 
Yes / No

Can you name the websites you normally find the late effects information 
you’re looking for?

Part 3: information and functional requirements for and expectations of a late 
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effects web site.

Can you rate how important you consider the following information items to be 
available on a website (on a scale of 1-5)?

General information about the hospital
Address of the hospital
Phone number of outpatient clinic
Location of outpatient clinic in the hospital
Route description to the hospital
Name and function of the doctor
Photo of the doctor
Email address of the doctor
Medical information 
Information about late effects tailored to your personal situation
Information about all possible late effects
Information about recognizing symptoms of possible late effects
Information on possible therapies for the late effects tailored to your specific 
situation
Information on all possible therapies for all possible late effects
Information about self-care to minimize the impact of possible late effects
Up to date news about late effects of childhood cancer
“What do I ask my doctor”: a list of questions to prepare yourself for a 
consultation
A medical wordlist / encyclopedia (to look up medical terms)
Links to relevant medical or healthcare websites
Links to medical journals
Links to medical organizations (i.e. rehabilitation centers)
Announcements of medical or health care events (conferences, symposia, etc)
Other information 
Information about mortgages, insurances and physical examinations for work
Exchanging experiences with other (ex-)patients
Information about the rights you have as a patient
Other information you missed in the above list: ………
Can you rate how important you consider the following possible functionalities 
to be available on a website (on a scale of 1-5)?
Function to make an appointment, after which you get mailed/called back for 
approval
Asking health-related/medical questions through email and receiving and 
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answer via email or telephone
Possibility to print questionnaires about your possible symptoms, filling them 
out at home and take them with you to the outpatient clinic
A forum to exchange experiences and stories with fellow (ex-)patients
A guestbook to make remarks about the site
A search engine to search the site
Possibility to subscribe to a newsletter
Other functionalities not mentioned:………

Please imagine the development of a good qualitative website about late 
effects is finished. Can you rate how you agree with the following propositions 
(scale from 1 to 5):

If there would be a late effects website, I would use it to look up information

If I could use a late effects website, it would take me less time to search for 
information 

If there would be a late effects website, it would be easier to obtain reliable 
information

If I could use a late effects website, it would improve health care for me

If I could use a late effects website, I can make better decisions about my 
health

If there would be a late effects website, I would refer my friends, family and 
other interested persons to it.


