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ABSTRACT

Background: This study examines information needs and satisfaction with provided information
among childhood central nervous system (CNS) tumor survivors and their parents.

Material and methods: In a population-based sample of 697 adult survivors in Sweden, 518 survivors
and 551 parents provided data. Information needs and satisfaction with information were studied using
a multi-dimensional standardized questionnaire addressing information-related issues.

Results: Overall, 52% of the survivors and 48% of the parents reported no, or only minor, satisfaction
with the extent of provided information, and 51% of the survivors expressed a need for more informa-
tion than provided. The information received was found useful (to some extent/very much) by 53%,
while 47% did not find it useful, or to a minor degree only. Obtaining written material was associated
with greater satisfaction and usefulness of information. Dissatisfaction with information was associated
with longer time since diagnosis, poorer current health status and female sex. The survivors experi-
enced unmet information needs vis-a-vis late effects, illness education, rehabilitation and psychological
services. Overall, parents were more dissatisfied than the survivors.

Conclusion: These findings have implications for improvements in information delivery. Information in
childhood CNS tumor care and follow-up should specifically address issues where insufficiency was
identified, and recognize persistent and with time changing needs at the successive stages of long-
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term survivorship.

Introduction

With a growing population of long-term survivors of child-
hood cancer, the importance of adequately provided infor-
mation to patients and parents has received more attention
as promotor of adjustment to illness. The goals of providing
information include increasing patients’ understanding of the
disease and preparing children and their families for the
treatment and post-treatment follow-up. The benefits of
information include increased adherence to treatment and
abilities to cope with the illness, greater participation in
treatment decisions, and improved sense of control [1-3].
The concept of patients’ information needs has been defined
as the basis from which to develop patient-centered services
[2]. ‘Information needs’ has been defined as the patient’s rec-
ognition that their knowledge is inadequate to satisfy a goal,
within the context/situation that they find themselves at a
specific point in time [4]. The gap between the patients’
needs and the level of information disclosed can be defined
as unmet information needs. The information needs may fur-
thermore change over time and thus the importance of infor-
mation continues throughout the entire illness trajectory.
When it comes to childhood cancer, repeated information

provision to patients is fundamental also for the reason that
information at the time of illness may not be directly given
to them, but to the parents [2]. In Sweden, childhood cancer
survivors are generally followed at the pediatric clinic until
reaching 19 years of age, after which follow-up is less regular
and often dependent on the survivor’'s own initiative.

The problem of unmet information needs has been
recognized in studies of diagnostically mixed childhood can-
cer patient groups. Findings of such studies show a certain
consistency regarding the areas where information shortages
are experienced as greatest, e.g., late effects and psycho-
logical services [5-7]. Unmet information needs have been
found associated with lower overall health, secondary comor-
bidities, psychological distress, worry about the future, and
lower health-related quality of life [2,3,7-10]. Individual
psychological personality traits have also been found to be a
potentially influential factor for patients' perception of infor-
mation [11].

Despite recognition of the crucial importance of patient
information, the needs of long-term adult survivors and
families of specific diagnostic sub-groups have been rarely
attended to in large-scale studies. However, in a Swiss

CONTACT Krister K. Boman @ krister.boman@kbh.uu.se e Department of Women’s and Children’s Health, Clinical Psychology in Health Care, Biomedical

Centre Uppsala - BMC, Uppsala University, Uppsala 75123, Sweden
@ Supplemental data for this article can be accessed here.
© 2017 Acta Oncologica Foundation


http://crossmark.crossref.org/dialog/?doi=10.1080/0284186X.2017.1406136&domain=pdf
http://orcid.org/0000-0001-9335-9714
http://orcid.org/0000-0003-1287-2626
https://doi.org/10.1080/0284186X.2017.1406136
http://www.tandfonline.com

650 (&) E. HOVEN ET AL.

national questionnaire study of adult survivors of various
childhood malignancies, results indicated a general need of
both quantitatively and qualitatively enhanced information in
specific areas, including personalized information and about
late effects especially [2,7]. Among survivors of adult cancers,
unmet information needs have been found associated with
greater worries about the future and fears about disease
recurrence [8].

Among parents of children with cancer, a perceived lack
of adequate information has been found associated with
heightened psychological symptoms and lower quality of life
[3,7], whereas the provision of effective and timely infor-
mation potentially reduces anxiety due to a child’s cancer,
and facilitate empowerment, and feeling of control and
safety [12].

Compared to other childhood cancers, children with
CNS tumors constitute a high-risk group as regards a med-
ical and psychosocial sequelae [13-15]. Survivors and
parents may therefore have specific care and information
needs [2,16]. Also, the delivery of information may need to
be adapted because of the relatively high prevalence of
cognitive impairment [17,18]. Due to persistent late effects,
many CNS tumor survivors do not live independently as
adults, but with a prolonged dependence on families [13].
The resulting extended parenthood contributes to why
information needs should be considered even among
parents of adult survivors.

The specific information needs associated with CNS tumor
long-term survivorship and the extent to which these are
perceived as met/unmet have to our knowledge not previ-
ously been investigated. The aim of this study was to study
how of provided information and questions related to infor-
mation needs is experienced in adult survivors of childhood
CNS tumor and their parents. The following research ques-
tions were posed:

1. How do survivors’ experience provided information, and
to what extent are survivors and parents satisfied with
the extent and usefulness of the information provided?

2. Are there areas/issues where information needs are
insufficiently met as experienced by survivors and
parents, respectively?

3. Do information needs differ by demographic or illness-
related factors such as sex, age, health status, type of
CNS malignancy, level of education, and time since
diagnosis?

4. To what extent do survivors and parents agree in their
experienced information needs and satisfaction with
received information?

We hypothesized that: (1) unmet information needs would
be associated with current health status (more unmet infor-
mation needs associated with poorer health status); (2)
health status would be associated with satisfaction with
information (poor health status associated with low satisfac-
tion); and (3) health status would be associated with per-
ceived usefulness with information (poor health status
associated with perceived low usefulness).

Material and methods
Participants and procedures

Participants were identified via the Swedish Childhood
Cancer Registry (SCCR) with information about children diag-
nosed with a primary cancer diagnosis classified according to
the third edition of the International Classification for
Childhood Cancer [19]. Survivors who met the following
inclusion criteria were eligible for the study: a primary CNS
tumor diagnosis between 1982 and 2001 before the 19th
birthday, >5 years elapsed from diagnosis, and >18 years of
age at the time of assessment. Of 1535 children diagnosed
with a CNS tumor 1982-2001, 679 survivors were eligible for
the study. Survivors and parents were asked to complete a
booklet of self-report questionnaires. Questionnaires were
returned from 531 survivors and 556 parents. In this study,
thirteen returned, but incomplete survivor questionnaires
and five parent questionnaires were excluded from analysis,
resulting in a study sample of 518 survivors (76%) and 551
parents (82%) (Figure 1). All the participants provided written
informed consent. The study was approved by the Regional
Research Ethics Committee (#2006/3-31/1).

Measurements

Information

Information needs, satisfaction with the quality (relevance/
usefulness) of the information and the amount of information
received were assessed by a study-specific questionnaire
including areas similar to those of the European Organization
for Research and Treatment of Cancer (EORTC) QLQ-INFO26
inventory [1]. The questionnaire covered issues related to ill-
ness and treatment, medical tests, monitoring of late effects,
psychological support, and rehabilitation services. Questions
regarding the extent of information received were answered
on a four-point Likert scale, ranging from ‘Not at all’ to ‘A
great deal'.

In addition to the quantitative part, open-ended questions
were posed regarding if the respondent had additional infor-
mation needs that were not met by the information pro-
vided, or if they had preferred less information than
provided. Respondents were asked to specify issues regard-
ing which they had such additional unmet information
needs.

Health status

We used the 15-item Health Utilities Index™ Mark 2/3 (HUI2/
3) for the assessment of survivors’ health status. The HUI2/3
has proven applicable across age groups and in various clin-
ical and non-clinical populations [20]. It allows establishing
an overall health status score, which was used in the current
study. The measure is based on a theoretical framework that
describes individuals’ health on a scale, where dead =0.00
and perfect health =1.00. Health status scores for states char-
acterized by mild disability fall into the 0.89-0.99 range,
states with moderate disability into the 0.70-0.88 range,
while states with severe disability have scores <0.70 [20].
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Number of children diagnosed with a CNS tumor identified from the SCCR
n=1535

Excluded (n = 827):
* Died before study, n = 449
* Not fulfilling study criteria, n = 378

Eligible survivors n = 708

Survivors:
* 11 children had died since the
last update of the SCCR
» 18 survivors were not reachable

n =679
Responders
n =531 (78%)

Incomplete questionnaires
n=13

Study sample of survivors
n = 518 (76% participation rate)

Non-responders
n =148 (22%)

Figure 1. Study recruitment flow chart. SCCR: Swedish Childhood Cancer Registry.

Analyses

We provide descriptive statistics (mean, median, SD) for soci-
odemographic and medical characteristics of survivors and
parents. Numbers and valid percentages are presented for
outcomes relating to the extent of provided information per-
taining to the specific fields defined and covered by the
questionnaire, and for satisfaction with, and usefulness of
information. An unmet information need was recorded
among responders who reported having additional informa-
tion needs, beyond what had been provided. Outcomes
regarding open-ended questions are presented after classifi-
cation into distinctive categories such as information about
iliness, treatment, late effects, psychological services and
rehabilitation services. Satisfaction with information, per-
ceived usefulness of the provided information, and having
unmet information needs did not differ between parent
responder constellations, i.e.,, whether the mother, the father,
or parents together had responded to the questionnaire.
Therefore, the data from all parent respondents were merged
for analyses.

Parents:
* 11 children had died since the
last update of the SCCR
* 22 parents were not reachable

n =675
Responders
n =556 (82%)

Incomplete questionnaires
n=>5

Study sample of parents
n = 551 (82% participation rate)

Non-responders
n =119 (18%)

Differences in demographic and disease-related variables
between responders and non-responders were first analyzed
using t-test for independent groups and chi-square tests. Chi-
square tests were conducted in analyses of associations
between information satisfaction and demographic variables
(age, survivors’ sex and education) and illness-related varia-
bles (survivors’ health status, diagnosis, age at diagnosis and
time since diagnosis), respectively. Three binary logistic
regression models were used to identify parameters that
influence survivors’ and parents’ reports of provided informa-
tion. Dependent variables were categorized as follows: infor-
mation satisfaction (not at all/minor vs. some/a great deal),
usefulness of information (not at all/minor vs. some/a great
deal), and having unmet information needs (yes vs. no).
Based on the results of bivariate tests, included independent
variables were sex, time since diagnosis, level of education, if
having received written information, and survivors’ age at
assessment (the latter only for parent outcomes). Linear
regression models were used to evaluate the association
between information needs and overall health status in
adjusted multivariable models.
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Table 1. Total group and comparisons between female and male survivors on sociodemographic and medical characteristics and

survivors' health status.

Total Female survivors Male survivors
(n=518), n (%) (n=255), n (%) (n=263), n (%) p-Value®

Age at assessment, years

<25 233 (45) 112 (44) 121 (46)

25-30 190 (37) 96 (38) 94 (36)

31-36 77 (15) 41 (16) 36 (14)

>36 18 (3) 6 (2) 12 (5)

Mean/median (SD) 26.3/25.5 (4.9) 26.3/26.0 (4.8) 26.3/25.3 (5.1) 1.0
Age at diagnosis, years

<5 70 (14) 38 (15) 32 (12)

5-10 146 (28) 73 (29) 73 (28)

10-15 213 (41) 105 (41) 108 (41)

>15 89 (17) 39 (15) 50 (19)

Mean/median (SD) 10.6/11.3 (4.4) 10.2/10.9 (4.4) 10.9/11.8 (4.3) 120
Time since diagnosis, years

<10 89 (17) 40 (16) 49 (19)

10-15 129 (25) 59 (23) 70 (27)

15-20 178 (34) 94 (37) 84 (32)

>20 122 (24) 62 (24) 60 (23)

Mean/median (SD) 15.6/16.1 (5.0) 16.0/16.7 (5.0) 15.3 (5.1) .072
Diagnosis .061

Astrocytoma/glial tumors 276 (53) 145 (57) 131 (50)

Ependymoma 43 (8) 26 (10) 17 (6)

PNET/Medulloblastoma 66 (13) 27 (11) 39 (15)

Other CNS tumors 133 (26) 57 (22) 76 (29)
Employment status 110

Employed/studying 378 (73) 177 (69) 201 (76)

Unemployed 133 (26) 73 (29) 60 (23)

Missing 7 () 5(2) 2(1)
Use of social insurance/government subsidies

Yes 167 (32) 96 (38) 71 (27) .028

No 341 (66) 54 (60) 187 (71)

Do not know 3(1) 2(1) 1(0.4)

Missing 7 (1) 3(1) 4(2)
Education .045

Less than high school graduate 79 (15) 42 (16) 37 (14)

High school graduate 178 (34) 74 (29) 104 (40)

College graduate/Post-graduate 260 (50) 38 (54) 122 (46)

Missing 1(0.2) 1(0.4) -
Health status (score/range)b .002

Perfect health (1.0) 83 (16) 34 (13) 49 (19)

Mild disability (0.89-0.99) 160 (31) 65 (25) 95 (36)

Moderate disability (0.70-0.88) 140 (27) 72 (28) 68 (26)

Severe disability (<0.70) 124 (24) 76 (30) 48 (18)

Missing 11 (2) 8 (3) 3(1

p Value for difference between male and female survivors (by t-test or ANOVA).
PHealth status as assessed by the HUI2/3 utility scores on a scale where individual’s health range from dead =0.00 to perfect

health =1.00.

Agreement between survivor- and parent reports of satis-
faction and usefulness of information was evaluated using
Kappa statistics, and by examining percentage agreement
[21].

Results
Study sample

Responding (n=531) and non-responding survivors (n = 148)
were similar in terms of age at assessment, time elapsed
since diagnosis, sex, and diagnosis, but differed in age at
diagnosis (t;;6=2.30, p=.02). Non-responders were younger
at diagnosis (mean: 9.52 years; SD: 4.97) compared to res-
ponders (mean: 10.56 years, SD: 4.43). Responding (n=556)
and non-responding (n=119) parents were similar regarding
child’'s sex, diagnosis, age at diagnosis, time elapsed since
diagnosis, and age at follow-up. Returned questionnaires
were completed by the mother alone (74%), the father alone

(6%), or by parents together (20%). Table 1 presents demo-
graphic characteristics of survivors in the final study group.
Female survivors had lower educational outcomes (p =.045),
significantly poorer health status (p=.002), and more often
received social insurance/governmental subsidies (p=.028)
than male survivors.

Survivor outcomes

Survivors reported that greatest amount of information (cor-
responding with the response alternative: ‘A great deal’) had
been received about medical tests, including purpose of
tests, medical procedures, and medical test results, followed
by information about illness and treatment (including, diag-
nosis, spread of disease, and causes of disease). Survivors
reported that least information had been received for other
care services, including, e.g. psychological support and
rehabilitation services (Supplementary Table 1). In total, 129
survivors (26%) reported that they had received written
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Table 2. Satisfaction with the extent of information and perceived usefulness of information among survivors and parents, by sex and health status.

Satisfaction with the extent of information

Usefulness of information

Not at all Minor Some A great deal Not at all Minor Some A great deal
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Survivors 109 (21) 162 (32) 163 (32) 78 (15) 72 (14) 165 (33) 183 (36) 82 (16)
Sex
Male 38 (15) 85 (33) 86 (33) 52 (20) 31 (12 80 (31 94 (37) 49 (1
Female 71 (28) 77 (31) 77 (31) 26 (10) 41 (17) 85 (3 89 (36) 33 (13
Health status®
Perfect health 10 (12) 22 (27) 26 (31) 25 (30) 10 (12) 15 (19) 37 (46) 19 (23)
Mild disability 27 (17) 47 (30) 57 (36) 27 (17) 20 (13) 52 (33) 57 (37) 27 (17)
Moderate disability 27 (19) 49 (35) 47 (34) 16 (12) 10 (7) 51 (38) 53 (39) 22 (16)
Severe disability 40 (33) 41 (34) 30 (25) 10 (8) 30 (25) 41 (35) 33 (28) 14 (12)
Health status, mean (SD) 0.70 (0.28) 0.76 (0.27) 0.83 (0.20) 0.88 (0.16) 0.67 (0.33) 0.77 (0.24) 0.83 (0.20) 0.84 (0.20)
Parents 92 (17) 167 (31) 203 (38) 78 (14) 34 (6) 172 (32) 234 (43) 101 (19)
Survivor's health status®
Perfect health 10 (13) 14 (18) 35 (45) 19 (24) 2 (3) 16 (21) 42 (56) 15 (20)
Mild disability 20 (14) 37 (26) 62 (43) 25 (17) 7 (5) 42 (29) 59 (41) 37 (26)
Moderate disability 17 (14) 46 (38) 38 (31) 20 (17) 6 (5 39 (32) 49 (40) 28 (23)
Severe disability 26 (22) 37 (32) 43 (37) 10 (9) 9 (8) 41 (35) 55 (47) 12 (10)
Health status, mean (SD) 0.68 (0.34) 0.76 (0.25) 0.80 (0.24) 0.86 (0.18) 0.65 (0.40) 0.75 (0.26) 0.78 (0.25) 0.85 (0.20)

“Health status as assessed by the HUI2/3 utility scores on a scale where individual’s health range from dead = 0.00 to perfect health = 1.00.

information about their illness and treatment. Eight survivors
(2%) had received information on CD or videotape.

Survivors' satisfaction with the extent and usefulness of
the information provided are presented in Table 2. About
half of the survivors (51%) were not at all, or only to some
extent, satisfied with the extent of the information provided
during treatment and follow-up. Information was found use-
ful (to some extent/very much) by 53% of the survivors,
while 33% found it useful to minor extent only, and 14%
found it not at all useful (Table 2). Two hundred and sixty-
three survivors (51%) reported unmet information needs (a
need for more information than had been provided), whereas
four survivors (1%) told that they had wanted less than what
had been provided. The most frequently reported unmet
information need concerned late effects (medical and psy-
chological), the illness in general, and treatment-related
issues (Figure 2).

Satisfaction with extent of information (x°=34.71,
p <.001), perceived usefulness of the provided information
(x?=29.81, p<.001), and prevalence of unmet information
needs (x?=10.59, p=.014) was associated with survivors’
health status (Table 2). After adjusting for confounders (sex,
education, time since diagnosis and age) dissatisfaction with
the extent of provided information (p <.001), dissatisfaction
with the usefulness of information (p=.001), and reports of
unmet information needs (p=.039) were still significantly
associated with a poorer overall health status.

Bivariate analyses showed that female survivors were less
satisfied with the extent of provided information than male
survivors (x2=19.36, p <.001), although there was no sex-
related difference in perceived usefulness of the information
(Table 3). Furthermore, a greater portion of females (62%,
n=150) than of males (45%, n=113) reported unmet infor-
mation needs (x*=14.49, p <.001). Survivors with longer time
elapsed since diagnosis reported lower satisfaction with the
extent (x°=30.61, p<.001) and usefulness (y?=17.38,
p =.043) of provided information, and more often reported
unmet information needs (x?=9.05, p=.029). In comparison
with survivors who had not received written information,

those who had received such reported greater satisfaction
with the extent of information (}>=45.89, p <.001), found
provided information more useful (x*=34.33, p <.001), and
less often reported unmet information needs (y>=27.89,
p <.001). Education was unrelated to satisfaction with the
extent of information. However, survivors with a low educa-
tion level more often reported unmet information needs
(x2:7.32, p=.026), and less usefulness of information
(x*=8.46, p=.015). Age at diagnosis, survivors' age at assess-
ment, and type of CNS malignancy were unrelated to
survivors’ appraisal of provided information and satisfaction
with information.

The results from the multivariable logistic regression ana-
lysis are presented in Table 3. After adjusting for the other
variables in the model, greater satisfaction with the extent of
information was significantly associated with having been
provided written information, a shorter time since diagnosis
and a better health status. Adjusted models further showed
that survivors reporting the information provided as being
useful more often were close (<10 years) in time to diagno-
sis, had been provided written information, had a better
health status, and a high school graduate education level.
Female survivors, survivors with a severe disability, and survi-
vors reporting that they had not been provided written infor-
mation more often reported unmet information needs.

Parent outcomes

Parents reported that greatest amount of information had
been received regarding medical tests, followed by informa-
tion about disease and treatment (Supplementary Table 1).
On the other hand, parents told that least information had
been provided regarding psychological support and about
rehabilitation services.

Parents’ reports of satisfaction with the extent of informa-
tion and perceived usefulness of the provided information at
treatment and follow-up are presented in Table 2. Unmet
information needs were reported by 338 parents (64%), while
three parents (0.6%) had preferred less information than
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Survivors Parents

0.0% support at end of hospital care Il 2,3%
0,9% B Research M 1,7%

1,7% M@ Consequences of social life NN 4,0%

1,7% I Financial support . 40%

2,6% Age-appropriate information B 0,7%

2,6% N Relapse I 4,0%
3,0% I School and work [ WA
3,4% I Other* I 5,39

5,1% WSS Other info modes (written/cd) IR 4,7%
5,6% I Everything I 6,2

6,0% I Fertility/Sexuality/Parenthood I S5,0%
6,0% N Sclf-care/care-management I 4,7%
8,5% I I 3,0%
9,4% I Rchabilitation/follow-up care NN 10,7%
10,3% I I 12,3%
12,0% I I 5,0%
12,4% I Psychological support I .7
20,9% I |lIness/diagnosis in general NN 12,0%
41,5% I Late effects (med & psychol) I, 42, 7%

Information in later life

Treatment/medication

Causes of iliness

45% 40% 35% 30% 25% 20% 15% 10% 5% 0% 0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 2. Areas of unmet information needs of survivors (n = 234) and parents (n =300). *Includes (for survivors): time for talks with physician without parent(s)
being present; one-to-one follow-up talks after the provision of initial information; ‘everything’ excluding medical aspects, and (for parents): the wish for better co-
operation regarding information provision between care providers; time for talks with physician without the child being present; information about how to talk
with the child; practical information about accommodation.

Table 3. Odds ratios and 95% confidence intervals (Cl) for survivors’ reports of being satisfied with the extent of information, finding the information provided
useful, and having unmet information needs by sociodemographic and illness-related factors.

Satisfaction with the

extent of information Usefulness of information Unmet information needs

QOdds ratio 95% Cl p-Value 0dds ratio 95% Cl p-Value QOdds ratio 95% Cl p-Value

Sex

Male® 1.00 N/A N/A N/A 1.00

Female 0.72 0.5-1.1 .106 N/A N/A N/A 1.87 13-2.8 .002
Time since diagnosis, years

<10 3.13 1.7-5.9 <.001 2.00 1.1-3.7 .029 0.55 0.3-1.0 .059

10-15 2.14 1.2-3.7 .007 1.72 1.0-3.0 .056 0.64 0.4-1.1 116

15-20 1.66 1.0-2.8 .060 1.33 0.8-2.2 .280 0.60 0.4-1.0 .057

>20° 1.00 1.00 1.00
Provided written information

No? 1.00 1.00 1.00

Yes 332 2.1-53 <.001 3.00 1.9-4.8 <.001 0.34 0.2-0.5 <.001
Health status®

Perfect health® 1.00 1.00 1.00

Mild disability 0.74 0.4-13 .306 0.52 0.3-1.0 .038 1.56 0.9-2.8 145

Moderate disability 0.53 0.3-0.9 .036 0.59 0.3-1.1 104 1.67 0.9-3.1 .108

Severe disability 0.30 0.2-0.6 <.001 0.31 0.2-0.6 <.001 247 1.3-4.7 .006
Education

Less than high school graduate® N/A N/A N/A 1.00 1.00

High school graduate N/A N/A N/A 2.16 1.1-4.1 017 0.79 0.4-15 462

College graduate/Post-graduate N/A N/A N/A 157 0.9-2.8 141 1.25 0.7-2.3 459

Cl: Confidence interval; N/A: not applicable. Factor not included in regression model.
“Reference category.
PHealth status as assessed by the HUI2/3 utility scores on a scale where individual’s health range from dead =0.00 to perfect health =1.00.

what was received. Late effects, access to psychological sup-
port, illness education, and follow-up were the areas where
parents most often reported unmet information needs
(Figure 2).

In total, 114 parents (21%) told that they had received
written information or a written summary of their child's ill-
ness and treatment, and five parents (1%) had received infor-
mation on CD or videotape. Parents who had received written
information reported greater satisfaction with the extent
(X2:33.81, p <.001), and greater usefulness of the provided

information (X2:23.69, p <.001) than did parents who had
not received written information. Furthermore, parents of chil-
dren with poorer health status were less satisfied with the
extent of information provided (x2:22.38, p=.008), reported
less usefulness of the information received (X2:17.08,
p=.047), and more unmet information needs (x?=12.99,
p =.005). Parents of survivors with a longer time since diagno-
sis reported less satisfaction with the extent (x*=19.00,
p=.025), and usefulness of the provided information
(X2:23.53, p=.005). Time since diagnosis was however



unrelated to parents' unmet information needs. Parents’ satis-
faction with information, perceived usefulness of information,
and prevalence of unmet information needs were unrelated
to parents’ age, survivor's sex, and survivor's age at diagnosis.
However, survivors’ age at assessment was related to parents'
perceived usefulness of the provided information; parents of
younger survivors found information more useful than did
parents of older survivors (X2:21.33, p=.011).

Results of the logistic regression analyses involving
parents are presented in Supplementary Table 2.
Multivariable models showed that the found associations
remained after adjustment, except for association between
time since diagnosis and perceived usefulness of the pro-
vided information.

Parent and survivor agreement

Poor to fair agreement between survivors’ and parents’ out-
comes was found for perceived usefulness of the provided
information (percentage agreement: 62%; Kappa value: 0.22),
and for satisfaction with extent of information (percentage
agreement: 64%; Kappa value: 0.29). Parents reported lower
satisfaction with provided information, in terms of both
extent and usefulness, than did survivors.

Discussion

This population-based study addressed information needs of
survivors and parents after childhood CNS cancer treatment,
and presents participants' experiences of provided informa-
tion. Survivors and parents told that most information was
received about medical interventions and treatment issues,
while least information had been obtained about care serv-
ices such as psychological support and rehabilitation. A large
proportion of survivors and parents reported dissatisfaction
with the extent and usefulness of the provided information,
with every other survivor having unmet information needs.
Among survivors, less positive appraisal of received informa-
tion was associated with poorer current health status, longer
time since diagnosis, female sex, and not having been pro-
vided written information. The results were in agreement
with what was hypothesized.

Our study shows that survivors and parents had indeed
received adequate information in a number of important
areas including risks of relapse of malignancy, school/work,
and financial support. Still, the indicated shortcomings of
information delivery to CNS tumor survivors require attention
and points out targets for improvement. In our study, about
half of the survivors and parents were unsatisfied with
the extent of provided information during treatment and fol-
low-up. Furthermore, about half of the survivors perceived
the provided information as hardly useful. These outcomes
can be compared to those from a Dutch study of young
adult thyroid cancer patients, in which the corresponding
results were 47% (a little/not satisfied with the amount of
information received) and 31% (a little/not helpful) [22]. Also,
our findings of the association between health status and
information satisfaction confirm earlier findings where
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information factors have been found related to better health-
related quality of life among adult cancer patients [3].

According to participants, least information had been
received about issues concerning potential effects of treat-
ment on, e.g., patients’ life and sexuality as well as care serv-
ices including self-care, rehabilitation and psychological
support. These were also the areas where survivors and
parents most frequently experienced unmet information
needs. Remarkably, more than half of the survivors and
parents told that they had not received any information at
all regarding psychological support services. This finding is
interesting in the light of prior study results where parents
reported an experience of a lack of care-related psychological
services [23]. Alongside with other seemingly more important
issues, children and parents also need qualified and specific
information about available psychological services and about
how to access such.

Overall, the results of our study can be compared to
results from a Swiss national study addressing information-
related outcomes among adult childhood cancer survivors
(319 survivors; mean age 21.3 years, SD 4.1, response rate
45%) years old) [2], and an Australian-New Zealandian study
(322 survivors, mean age 26.7 years, SD=7.9; 163 parents,
response rate 59%) [7]. However, those study groups com-
prised survivors of any type of malignancy, of which only
11% and 10%, respectively, were treated for a brain or CNS
tumor. Although the findings from adjacent studies indicate
similar needs of information improvements, differences in
study groups and used outcome measures prevent direct
comparison of outcomes. Still, areas associated with most fre-
quently reported unmet information needs have been partly
similar, including late effects, above all [2,7]. In our study,
51% of the survivors indicated unmet information needs in
response to the specific question in our questionnaire. In the
Swiss and the Australian-New Zealandian studies an unmet
need was reported by 87% and 77% of survivors, respectively
[2,7]. The difference in these numbers between our study
and the two others is not easily interpretable. It could be
explained by differences in prevailing information routines in
study sites, the differences study groups (mixed vs. brain/CNS
cancers), or the difference in method (assessment question-
naires). Also, unequal response rates may play a role, as
lower response rates in the comparison studies (59% and
45%) may be associated with selection bias with bearing on
outcomes.

Our finding that both survivors and parents reported
need for improved information about late consequences of
illness supports outcomes of prior investigations of survi-
vors of mixed childhood cancer diagnoses [2,7,17,24]. This
finding is of importance for structuring timely and
extended information routines for CNS tumor patients who
are at considerable risk of both immediate and late occur-
ring sequelae. In particular, the heightened risk for neuro-
cognitive impairment among these patients plays a
significant role in the provision of adapted and accessible
information [18]. Insufficient information seems to put survi-
vors and families at risk of remaining unaware of the indi-
vidual risk of sequelae, and unprepared for managing
sequelae that may occur.
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Results were in agreement with our hypotheses that a
poorer health status of the survivor was associated with
unmet information needs and with lower satisfaction with
the information received, among both survivors and parents.
The current results are largely in line with what is known
regarding cancer survivors of different cancer types [2,3,7,8]
Dissatisfaction among those who already suffer from compro-
mised health or functional disability shows the need for
enhanced and individualized information. Written or internet-
based sources that provide general information about illness
consequences are insufficient for that, and should be com-
plemented with updated personalized information provision
when necessary. The possible benefits of multi-modal infor-
mation provision in form of oral, written, audio-visual infor-
mation has been put forth in earlier studies [16,17]. Still, the
value of providing survivors with a written treatment sum-
mary only has been debated [25], and its relation to satisfac-
tion does not seem obvious [7,16]. The results of this study
draw attention to the potential benefits by showing that sur-
vivors who had received written information were more satis-
fied with the information provided. That just one out of four
survivors and one out of five parents reported receiving writ-
ten illness- and treatment-related information remains a clear
target for improvement.

Female survivors were less satisfied with the extent of pro-
vided information and reported more of unmet information
needs than did male survivors. As indicated by the current
results, a possible contributing explanation to this might be
that the female survivors in our study group present poorer
health status compared to male survivors [26]. Still, even
after controlling for the effect of current health status, female
survivors reported more of unmet information needs than
male survivors. This finding warrants further investigation in
future studies.

Some study limitations should be considered. Firstly, retro-
spective recall of provided information could be subject to
recall bias and/or selectivity, a possible bias as regards
reports of the early diagnosis-treatment period. Secondly, the
cross-sectional design of the study allows conclusions about
associations between information appraisals and factors such
as survivor’ health status, while causal relationships cannot
be determined. Forthcoming research should involve longitu-
dinal studies to address causal interrelationships, and expand
focus to the relationships between information needs and
potential illness and treatment-related variables and psycho-
logical social factors, respectively. Moreover, when interpret-
ing our findings, we need to consider the complexity and
challenges of communication under potentially stressful cir-
cumstances. It is possible that adequate and more complete
information was in fact provided than what the patient/
parent could assimilate at the time, and afterwards be able
to fully recall. Distress and strain may have blocked under-
standing and assimilating of early provided information, and
obscured memorizing and later recalling - a phenomenon
that can interfere with the intentions of information [27].
Early stage information delivery of today may be improved,
and the importance of repeated checkups of information
needs are perhaps better known than they were at the time
of treatment of survivors in our study. However, this study

shows that adult survivors of childhood CNS tumors and their
families have information needs that are insufficiently met by
current standards of long-term follow-up care. Information
needs to better pay attention to individual demands, and
acknowledge that needs can alter considerably during long-
term survival and adult life.

Conclusions

A considerable proportion of adult childhood CNS tumor sur-
vivors and their parents have unmet information needs and
report dissatisfaction with the provided information. Results
show the importance of adopting both patient and family
perspectives in information provision. Information insuffi-
ciency was greatest for those with a longer time since diag-
nosis, poorer health status, and female survivors. Long-term
surveillance of these patients should include targeted individ-
ualized information, reassessment of information needs
regarding late-occurring sequelae, and consider psychological
support needs.
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