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Abstract In recent years the neces-
sity of measuring quality of life in
childhood cancer survivors has been
stressed. This paper gives an over-
view of the results of studies into the
quality of life (QL) of young adult
survivors of childhood cancer and
suggest areas for future research.
The review located 30 empirical
studies published up to 2001. The 
results are described in terms of the
following QL dimensions: physical
functioning (QL, general health),
psychological functioning (overall
emotional functioning, depression
and anxiety, self-esteem), social
functioning (education, employment,
insurance, living situation, marital
status and family), and sexual func-
tioning. Factors related to survivors’
QL are reported: demographics and
illness- and treatment related vari-
ables. Although the literature yields
some inconsistent findings, a number
of clear trends can be identified: 
(a) most survivors reported being 
in good health, with the exception 
of some bone tumour survivors;
(b) most survivors function well

psychologically; (c) survivors of

CNS tumours and survivors of acute
lymphoblastic leukaemia (ALL) 
are at risk for educational deficits;
(d) job discrimination, difficulties 
in obtaining work and problems in
obtaining health and life insurance
were reported; (e) survivors have
lower rates of marriage and parent-
hood; (f) survivors worry about their
reproductive capacity and/or about
future health problems their children
might experience as a result of their
cancer history. There is a need for
methodological studies that measure
QL among survivors of childhood
cancer more precisely by taking into
account the effects of the severity of
the cancer and the long-term impact
of different treatments. Additional
data are needed to help us under-
stand the needs of survivors and to
identify those subgroups of survivors
who are at greatest risk for the 
adverse sequelae of the disease and
its treatment.
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Introduction

As a result of more effective treatment, improved sup-
portive care and centralisation of care, the long-term sur-
vival rate of childhood cancer patients has risen dramati-
cally during the past few decades. More than 70% of
children newly diagnosed with acute lymphocytic leuka-

emia will be in continuous remission 5 years following
their initial diagnosis, and the majority of these patients
are probably cured of their disease. Survival has also in-
creased for children with solid tumours: 93% of children
with Hodgkin’s disease, 84% of children with Wilms’ 
tumour and 73% of children with non-Hodgkin’s lym-
phoma will be alive 5 years after diagnosis [37].

N.E. Langeveld (✉)
Department of Paediatric Oncology, 
Emma Kinderziekenhuis, 
Academic Medical Centre, 
University of Amsterdam, Meibergdreef 9,
1105 AZ Amsterdam, The Netherlands
e-mail: n.e.langeveld@amc.uva.nl
Tel.: +31-20-5665676
Fax: +31-20-6912231

H. Stam · M.A. Grootenhuis · B.F. Last
Paediatric Psychosocial Department, 
Emma Kinderziekenhuis, 
Academic Medical Centre, 
University of Amsterdam, Meibergdreef 9,
1105 AZ Amsterdam, The Netherlands

Verwendete Distiller 5.0.x Joboptions
Dieser Report wurde automatisch mit Hilfe der Adobe Acrobat Distiller Erweiterung "Distiller Secrets v1.0.5" der IMPRESSED GmbH erstellt.
Sie koennen diese Startup-Datei für die Distiller Versionen 4.0.5 und 5.0.x kostenlos unter http://www.impressed.de herunterladen.

ALLGEMEIN ----------------------------------------
Dateioptionen:
     Kompatibilität: PDF 1.2
     Für schnelle Web-Anzeige optimieren: Ja
     Piktogramme einbetten: Ja
     Seiten automatisch drehen: Nein
     Seiten von: 1
     Seiten bis: Alle Seiten
     Bund: Links
     Auflösung: [ 1200 1200 ] dpi
     Papierformat: [ 595 785 ] Punkt

KOMPRIMIERUNG ----------------------------------------
Farbbilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 150 dpi
     Downsampling für Bilder über: 225 dpi
     Komprimieren: Ja
     Automatische Bestimmung der Komprimierungsart: Ja
     JPEG-Qualität: Mittel
     Bitanzahl pro Pixel: Wie Original Bit
Graustufenbilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 150 dpi
     Downsampling für Bilder über: 225 dpi
     Komprimieren: Ja
     Automatische Bestimmung der Komprimierungsart: Ja
     JPEG-Qualität: Mittel
     Bitanzahl pro Pixel: Wie Original Bit
Schwarzweiß-Bilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 600 dpi
     Downsampling für Bilder über: 900 dpi
     Komprimieren: Ja
     Komprimierungsart: CCITT
     CCITT-Gruppe: 4
     Graustufen glätten: Nein

     Text und Vektorgrafiken komprimieren: Ja

SCHRIFTEN ----------------------------------------
     Alle Schriften einbetten: Ja
     Untergruppen aller eingebetteten Schriften: Nein
     Wenn Einbetten fehlschlägt: Warnen und weiter
Einbetten:
     Immer einbetten: [ ]
     Nie einbetten: [ ]

FARBE(N) ----------------------------------------
Farbmanagement:
     Farbumrechnungsmethode: Alle Farben zu sRGB konvertieren
     Methode: Standard
Arbeitsbereiche:
     Graustufen ICC-Profil: 
     RGB ICC-Profil: sRGB IEC61966-2.1
     CMYK ICC-Profil: U.S. Web Coated (SWOP) v2
Geräteabhängige Daten:
     Einstellungen für Überdrucken beibehalten: Ja
     Unterfarbreduktion und Schwarzaufbau beibehalten: Ja
     Transferfunktionen: Anwenden
     Rastereinstellungen beibehalten: Ja

ERWEITERT ----------------------------------------
Optionen:
     Prolog/Epilog verwenden: Nein
     PostScript-Datei darf Einstellungen überschreiben: Ja
     Level 2 copypage-Semantik beibehalten: Ja
     Portable Job Ticket in PDF-Datei speichern: Nein
     Illustrator-Überdruckmodus: Ja
     Farbverläufe zu weichen Nuancen konvertieren: Nein
     ASCII-Format: Nein
Document Structuring Conventions (DSC):
     DSC-Kommentare verarbeiten: Nein

ANDERE ----------------------------------------
     Distiller-Kern Version: 5000
     ZIP-Komprimierung verwenden: Ja
     Optimierungen deaktivieren: Nein
     Bildspeicher: 524288 Byte
     Farbbilder glätten: Nein
     Graustufenbilder glätten: Nein
     Bilder (< 257 Farben) in indizierten Farbraum konvertieren: Ja
     sRGB ICC-Profil: sRGB IEC61966-2.1

ENDE DES REPORTS ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Joboption Datei
<<
     /ColorSettingsFile ()
     /AntiAliasMonoImages false
     /CannotEmbedFontPolicy /Warning
     /ParseDSCComments false
     /DoThumbnails true
     /CompressPages true
     /CalRGBProfile (sRGB IEC61966-2.1)
     /MaxSubsetPct 100
     /EncodeColorImages true
     /GrayImageFilter /DCTEncode
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /EmitDSCWarnings false
     /CalGrayProfile ()
     /NeverEmbed [ ]
     /GrayImageDownsampleThreshold 1.5
     /UsePrologue false
     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /AutoFilterColorImages true
     /sRGBProfile (sRGB IEC61966-2.1)
     /ColorImageDepth -1
     /PreserveOverprintSettings true
     /AutoRotatePages /None
     /UCRandBGInfo /Preserve
     /EmbedAllFonts true
     /CompatibilityLevel 1.2
     /StartPage 1
     /AntiAliasColorImages false
     /CreateJobTicket false
     /ConvertImagesToIndexed true
     /ColorImageDownsampleType /Bicubic
     /ColorImageDownsampleThreshold 1.5
     /MonoImageDownsampleType /Bicubic
     /DetectBlends false
     /GrayImageDownsampleType /Bicubic
     /PreserveEPSInfo false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /QFactor 0.76 /Blend 1 /HSamples [ 2 1 1 2 ] /ColorTransform 1 >>
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /QFactor 0.76 /Blend 1 /HSamples [ 2 1 1 2 ] /ColorTransform 1 >>
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ColorConversionStrategy /sRGB
     /PreserveOPIComments false
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /ColorImageResolution 150
     /EndPage -1
     /AutoPositionEPSFiles false
     /MonoImageDepth -1
     /TransferFunctionInfo /Apply
     /EncodeGrayImages true
     /DownsampleGrayImages true
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDownsampleThreshold 1.5
     /MonoImageDict << /K -1 >>
     /Binding /Left
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageResolution 600
     /AutoFilterGrayImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /SubsetFonts false
     /DefaultRenderingIntent /Default
     /OPM 1
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageResolution 150
     /ColorImageFilter /DCTEncode
     /PreserveHalftoneInfo true
     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ASCII85EncodePages false
     /LockDistillerParams false
>> setdistillerparams
<<
     /PageSize [ 595.276 841.890 ]
     /HWResolution [ 1200 1200 ]
>> setpagedevice



The same treatments as have enabled long-term surviv-
al, however, can also cause potentially debilitating deficits,
ranging from disruptions in day-to-day activities to such
late effects as second primary cancers [13, 15, 36]. While
numerous long-term physical effects of childhood cancer
have been documented, the impact of such sequelae on pa-
tients’ quality of life (QL) is much less well understood.
Although a growing number of studies have documented
the considerable impact of cancer diagnosis and treatment
on QL in short-term survivors, less attention has focused
on QL in long-term young adult survivors, partly because
the rise in survival rates is relatively recent.

It is evident that long-term effects in young adults may
differ from those experienced in childhood or adolescence.
New issues may come up that were not of concern earlier
on. For example, worries about fertility and health of off-
spring may not emerge until the survivor has reached a cer-
tain age and is in a stable relationship and both partners
would really like to have children. Some of the late physi-
cal effects of childhood cancer treatment, such as those re-
sulting from the cardiotoxic effects of some chemothera-
peutic agents, are only just being identified, and how these
sequelae may affect the survivors’ QL is not known.

The research on QL in young adult survivors of child-
hood cancer is reviewed in this paper. The purpose of this
article is to give investigators and other persons involved in
childhood cancer care an overview of the research that has
been conducted in this field. On the basis of the literature,
limitations of the studies and methodological difficulties are
described. Finally, suggestions for future research are given.

The concept of quality of life

Assessment of QL is complicated by the fact that there is
no universally accepted definition for it. In the past, most
researchers measured only one dimension, such as physical
function, economic concern, or sexual function. More re-
cently, researchers have attempted further definition of QL.
The World Health Organization defines QL as “individu-
als’ perceptions of their position in life in the context of the
culture and value system in which they live and in relation
to their goals, standards, and concerns” [44]. The definition
includes six broad domains: physical health, psychological
state, levels of independence, social relationships, environ-
mental features, and spiritual concerns. The importance of
this definition for childhood cancer survivors lies in the in-
clusion of both emotional and social dimensions of health
in addition to physical aspects. While many survivors have
no physical evidence of disease and appear to have made
full recoveries, others have to come to terms with chronic,
debilitating, or delayed effects of therapy. All remain at
risk of the development of late sequelae of the former dis-
ease and/or treatment and of second malignancies. Further-
more, in most cases the life-threatening experience of can-
cer is never forgotten. In many ways, survival enhances ap-

preciation of life, while at the same time reminding survi-
vors of their vulnerability. The metaphor of the Damocles
syndrome illustrates this dichotomy, and the way individu-
al survivors interpret this metaphor for life will influence
the quality of their survival [22].

Methods

A literature search of studies published up to 2001 was conducted
using the databases of MEDLINE (National Library of Medicine),
CINAHL (Cumulative Index to Nursing and Allied Health Litera-
ture), EMBASE and PsychINFO. The keywords ‘childhood can-
cer’, ‘(long-term) survivors’, and ‘late effects’ were combined
with dimensions that are often included as components of QL, in-
cluding psychological/social adjustment, employment/health in-
surance, schools/learning, and quality of life/health status. Rele-
vant articles were then hand-searched for further pertinent refer-
ences. Studies published in English were included in the review.
This review has been performed according to the methodological
criteria defined by Eiser et al. [4] for the inclusion of studies in 
the field of psychosocial paediatric oncology. These standards are:
(1) well-validated and reliable measures, (2) well-matched control
group, or comparison with culturally appropriate measurement
norms, (3) information about demographics and about illness and
treatment factors (at least cancer diagnosis and time since diagno-
sis), (4) respondent rate, and (5) use of appropriate rigorous statis-
tical tests. Additional selection criteria applied included: (6) survi-
vors as the primary source of QL information, either by means of
interviews or by completion of self-report questionnaires (studies
with no more than 20% proxies as primary source of information
were also included in this review), (7) original diagnoses of survi-
vors made before they were 20 years of age, and (8) at least
5 years’ survival after completion of therapy. Some studies, how-
ever, included survivors of 5 or more years after completion of
therapy along with respondents who were closer to completion of
therapy. We decided to include these studies as well because in
most cases the mean or median time since completion of therapy
ranged from 6 to 15 years. In addition, there is no consensus in the
paediatric oncology literature about the definition of a survivor.
Some authors define a survivor as a child or adolescent who has
been disease free for at least 5 years, while others use disease-free
survival for 2 years or more as their criterion. This may be partly
due to the different survival perspectives for the different diagnos-
es in childhood cancer. We intended to limit this review to studies
of survivors who were at least 18 years old at the time of investi-
gation. However, a number of studies included survivors both un-
der and over the age of 18 years. Studies of QL that included pa-
tients with very wide age ranges were excluded on the grounds
that in these studies it is not possible to distinguish the impact of
cancer on children from that on older adults. Studies in which re-
sults for the long-term survivors or time since completion of thera-
py were reported separately are included. In most study reports,
however, this was not the case.

Initially, the studies featured in this review were selected by
two reviewers on the basis of the above methodological criteria.
However, we found that in most studies survivors’ social function-
ing (e.g. education, employment) was not measured with the aid of
standardised, well-validated instruments. Because we did not want
to exclude the social aspects of survivors’ QL we decided to in-
clude these studies in the review as well, while being aware of the
methodological limitations. At the same time, these limitations
meant that there was no possibility of doing a systematic review.

A total of 30 empirical studies that met the inclusion criteria
were found. We found the results of one study in two different
journals, and we have combined these findings in our review [8,
9]. The studies are summarised in Table 1. In this table, the fol-
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ar

ry
in

g.
 

m
ea

n 
ag

e 
33

,
de

ci
si

on
s 

ab
ou

t m
ar

ri
ag

e 
an

d 
M

or
e 

su
rv

iv
or

s 
th

an
 c

on
tr

ol
s 

re
po

rt
ed

 
ra

ng
e 

20
–5

9
fa

m
il

y 
pl

an
ni

ng
, o

ut
co

m
e 

ne
ve

r 
ha

vi
ng

 b
ee

n 
pr

eg
na

nt
 a

nd
 h

av
in

g 
of

 p
re

gn
an

cy
no

 o
ff

sp
ri

ng
. N

o 
si

gn
if

ic
an

t d
if

fe
re

nc
e 

w
as

 f
ou

nd
 b

et
w

ee
n 

fr
eq

ue
nc

y 
of

 b
ir

th
 

de
fe

ct
s 

am
on

g 
th

e 
of

fs
pr

in
g 

of
 s

ur
vi

vo
rs

an
d 

of
 c

on
tr

ol
s
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T
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1
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nu

ed
)

S
tu

dy
Ty

pe
 o

f 
N

o.
 a

nd
 s

ex
 

A
ge

 a
t 

A
ge

 a
t 

N
o.

, s
ex

 a
nd

 
In

st
ru

m
en

ts
/m

ea
su

re
s

R
es

ul
ts

/o
ut

co
m

e
ca

nc
er

of
 s

ur
vi

vo
rs

ev
al

ua
ti

on
 

di
ag

no
si

s 
an

d
ag

e 
of

 c
on

tr
ol

 
(y

ea
rs

)
ti

m
e 

si
nc

e 
gr

ou
p

co
m

pl
et

io
n 

of
 th

er
ap

y 
(y

ea
rs

)

[4
2]

 
H

od
gk

in
’s

 
40

: 5
5%

 m
en

, 
M

ea
n 

25
, 

<
20

: m
ea

n 
13

,
N

o 
co

nt
ro

l g
ro

up
, 

S
tr

uc
tu

re
d 

in
te

rv
ie

w
 in

 p
er

so
n

S
ur

vi
vo

rs
’ 

ed
uc

at
io

na
l l

ev
el

s 
ex

ce
ed

ed
 

(1
98

7)
di

se
as

e
45

%
 w

om
en

ra
ng

e 
10

 –
38

 
ra

ng
e 

12
–1

9;
po

pu
la

ti
on

 n
or

m
s 

ab
ou

t p
er

ce
pt

io
ns

 o
f 

th
ei

r 
th

os
e 

ex
pe

ct
ed

 in
 s

ex
-,

 a
ge

- 
an

d 
5+

 s
in

ce
  

av
ai

la
bl

e
ca

nc
er

, r
ea

ct
io

ns
 o

f 
fa

m
il

y 
st

at
e-

m
at

ch
ed

 p
op

ul
at

io
ns

. O
ve

ra
ll

 
di

ag
no

si
s:

an
d 

fr
ie

nd
s,

 r
is

k-
ta

ki
ng

 
pr

op
or

ti
on

s 
of

 m
ar

ri
ed

 a
nd

 d
iv

or
ce

d 
di

d 
m

ea
n 

12
,

be
ha

vi
ou

r, 
pe

rc
ei

ve
d 

be
ne

fi
ts

,
no

t d
if

fe
r 

fr
om

 th
os

e 
in

 g
en

er
al

 
ra

ng
e 

7–
19

ed
uc

at
io

n,
 e

m
pl

oy
m

en
t, 

po
pu

la
ti

on
 s

ta
ti

st
ic

s.
 M

al
e 

su
rv

iv
or

s 
ha

d 
cu

rr
en

t m
ed

ic
al

 p
ro

bl
em

s;
 

a 
hi

gh
er

 r
at

e 
of

 d
iv

or
ce

 th
an

 f
ou

nd
 in

 
st

an
da

rd
is

ed
 q

ue
st

io
nn

ai
re

: 
ag

e-
 a

nd
 r

ac
e-

sp
ec

if
ic

 s
ta

ti
st

ic
s.

 
D

ia
gn

os
ti

c 
an

d 
S

ta
ti

st
ic

al
 

F
re

qu
en

cy
 o

f 
ps

yc
hi

at
ri

c 
di

ag
no

se
s 

w
as

 
M

an
ua

l o
f 

M
en

ta
l D

is
or

de
rs

no
 d

if
fe

re
nt

 f
ro

m
 th

at
 f

ou
nd

 in
 th

e 
co

m
m

un
it

y

[1
8]

 
M

ix
ed

2,
28

3:
 

>
21

: m
ea

n 
31

, 
<

20
: r

an
ge

 
3,

26
1 

se
x-

m
at

ch
ed

 
S

tr
uc

tu
re

d 
in

te
rv

ie
w

 in
 p

er
so

n 
N

o 
si

gn
if

ic
an

t d
if

fe
re

nc
es

 in
 e

du
ca

ti
on

al
(1

98
8)

50
%

 m
en

 
ra

ng
e 

21
–5

5
<

5–
19

; 5
+

 s
in

ce
 

si
bl

in
gs

: 4
9%

 m
en

,
or

 b
y 

te
le

ph
on

e 
ab

ou
t 

ac
hi

ev
em

en
t w

er
e 

fo
un

d 
fo

r 
su

rv
iv

or
s 

of
50

%
 w

om
en

di
ag

no
si

s
51

%
 w

om
en

; 
de

m
og

ra
ph

ic
 c

ha
ra

ct
er

is
ti

cs
, 

no
n-

C
N

S
 c

an
ce

rs
. S

ur
vi

vo
rs

 o
f 

C
N

S
 

m
ea

n 
33

, 
m

ed
ic

al
 a

nd
 r

ep
ro

du
ct

iv
e 

tu
m

ou
rs

 w
er

e 
si

gn
if

ic
an

tl
y 

le
ss

 li
ke

ly
 

ra
ng

e 
19

–7
0

hi
st

or
y,

 a
nd

 s
oc

ia
l 

th
an

 c
on

tr
ol

s 
to

 c
om

pl
et

e 
ei

gh
t g

ra
de

s 
of

 
ch

ar
ac

te
ri

st
ic

s,
 in

cl
ud

in
g 

sc
ho

ol
 o

r, 
if

 th
ey

 c
om

pl
et

ed
 h

ig
h 

sc
ho

ol
, 

hi
gh

es
t e

du
ca

ti
on

al
 le

ve
l

to
 e

nt
er

 c
ol

le
ge

. E
du

ca
ti

on
al

 d
ef

ic
it

 o
f 

ac
hi

ev
ed

br
ai

n 
tu

m
ou

r 
su

rv
iv

or
s 

w
as

 e
sp

ec
ia

ll
y 

st
ri

ki
ng

 a
ft

er
 tu

m
ou

rs
 o

f 
th

e 
ve

nt
ri

cl
es

 o
r 

ce
re

br
al

 h
em

is
ph

er
es

, a
nd

 th
e 

de
fi

ci
t w

as
 

m
or

e 
se

ve
re

 f
or

 th
os

e 
w

ho
 w

er
e 

yo
un

ge
r 

at
 d

ia
gn

os
is

 a
nd

 th
os

e 
tr

ea
te

d 
w

it
h 

ra
di

at
io

n 
th

er
ap

y 
th

an
 in

 th
os

e 
tr

ea
te

d 
by

 
su

rg
er

y 
al

on
e

[3
8]

 
M

ix
ed

 
40

: 4
0%

 m
en

, 
M

ea
n 

26
, 

M
ea

n 
16

, 
40

 h
ea

lt
hy

 s
ex

- 
S

em
i-

st
ru

ct
ur

ed
 in

te
rv

ie
w

 b
y

N
o 

di
ff

er
en

ce
s 

w
it

h 
re

ga
rd

 to
 o

ve
ra

ll
 

(1
98

9)
(e

xc
lu

di
ng

 
60

%
 w

om
en

ra
ng

e 
18

–3
5

ra
ng

e 
13

–1
9;

 5
+

;
an

d 
ag

e-
m

at
ch

ed
 

te
le

ph
on

e 
w

it
h 

st
an

da
rd

is
ed

 
ge

ne
ra

l w
el

l-
be

in
g,

 a
lt

ho
ug

h 
su

rv
iv

or
s 

C
N

S
 

m
ea

n 
10

 s
in

ce
 

co
nt

ro
ls

: 3
8%

 m
en

,
qu

es
ti

on
na

ir
es

: R
an

d 
H

ea
lt

h 
w

er
e 

m
or

e 
co

nc
er

ne
d 

ab
ou

t t
he

ir
 h

ea
lt

h 
tu

m
ou

rs
)

di
ag

no
si

s
63

%
 w

om
en

; 
In

su
ra

nc
e 

S
tu

dy
 F

un
ct

io
na

l 
an

d 
re

po
rt

ed
 lo

w
er

 g
en

er
al

 s
pi

ri
ts

. 
m

ea
n 

26
, 

L
im

it
at

io
ns

 B
at

te
ry

 (
F

L
B

),
 

S
ur

vi
vo

rs
’ 

he
al

th
 li

m
it

ed
 th

ei
r 

ab
il

it
y 

to
 

ra
ng

e 
18

–3
5

P
hy

si
ca

l A
bi

li
ti

es
 B

at
te

ry
 

en
ga

ge
 in

 v
ig

or
ou

s 
ac

ti
vi

ti
es

. S
ur

vi
vo

rs
 

(P
A

B
),

 v
oc

at
io

na
l, 

in
su

ra
nc

e,
 

re
po

rt
ed

 d
is

ea
se

-r
el

at
ed

 d
is

cr
im

in
at

io
n 

so
ci

al
 s

ta
tu

s,
 R

an
d 

H
ea

lt
h 

in
 h

ir
in

g,
 in

du
ct

io
n 

in
to

 m
il

it
ar

y 
se

rv
ic

e,
 

In
su

ra
nc

e 
st

ud
y 

G
en

er
al

 
an

d 
ob

ta
in

in
g 

he
al

th
, l

if
e,

 a
nd

 d
is

ab
il

it
y 

W
el

l-
B

ei
ng

 m
ea

su
re

in
su

ra
nc

e.
 S

ur
vi

vo
rs

 d
id

 n
ot

 d
if

fe
r 

w
it

h 
re

sp
ec

t t
o 

em
pl

oy
m

en
t s

ta
tu

s,
 b

ut
 th

ey
 

re
po

rt
ed

 a
 h

ig
he

r 
av

er
ag

e 
in

co
m

e 
th

an
 

co
nt

ro
ls
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)

S
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N

o.
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nd
 s

ex
 

A
ge

 a
t 

A
ge

 a
t 

N
o.

, s
ex

 a
nd

 
In

st
ru

m
en

ts
/m

ea
su

re
s

R
es

ul
ts

/o
ut

co
m

e
ca

nc
er

of
 s

ur
vi

vo
rs

ev
al

ua
ti

on
 

di
ag

no
si

s 
an

d
ag

e 
of

 c
on

tr
ol

 
(y

ea
rs

)
ti

m
e 

si
nc

e 
gr

ou
p

co
m

pl
et

io
n 

of
 th

er
ap

y 
(y

ea
rs

)

[2
] 

M
ix

ed
2,

17
0:

 
>

21
: 

<
20

; 5
+

 s
in

ce
 

3,
13

8 
se

x-
m

at
ch

ed
 

S
tr

uc
tu

re
d 

in
te

rv
ie

w
, i

n 
pe

rs
on

 
S

ur
vi

vo
rs

 w
er

e 
le

ss
 li

ke
ly

 to
 b

e 
m

ar
ri

ed
.

(1
98

9)
se

x 
no

t g
iv

en
m

ea
n 

ag
e 

31
di

ag
no

si
s

si
bl

in
gs

; s
ex

 n
ot

 
or

 b
y 

te
le

ph
on

e,
 a

bo
ut

 
M

en
 tr

ea
te

d 
fo

r 
C

N
S

 tu
m

ou
rs

 w
er

e 
th

e 
gi

ve
n;

 m
ea

n 
33

de
m

og
ra

ph
ic

 c
ha

ra
ct

er
is

ti
cs

, 
m

os
t s

er
io

us
ly

 a
ff

ec
te

d:
 n

ot
 o

nl
y 

w
er

e 
pe

rs
on

al
 m

ed
ic

al
 h

is
to

ry
, 

th
ey

 le
ss

 li
ke

ly
 to

 b
e 

m
ar

ri
ed

, b
ut

 a
ls

o 
m

ar
ri

ag
e,

 d
iv

or
ce

, 
th

ei
r 

fi
rs

t m
ar

ri
ag

es
 w

er
e 

sh
or

te
r 

an
d 

pr
eg

na
nc

ie
s,

 o
ff

sp
ri

ng
, 

th
ey

 w
er

e 
ol

de
r 

at
 f

ir
st

 m
ar

ri
ag

e.
 

fe
rt

il
it

y
E

le
va

te
d 

di
vo

rc
e 

ra
te

 in
 m

al
e 

su
rv

iv
or

s 
of

 r
et

in
ob

la
st

om
a

[2
5]

 
M

ix
ed

95
: 5

3%
 m

en
, 

>
18

: 
<

16
: m

ea
n 

6;
 5

+
N

o.
 o

f 
si

bl
in

gs
 

S
tr

uc
tu

re
d 

in
te

rv
ie

w
 b

y 
G

oo
d 

ov
er

al
l f

un
ct

io
ni

ng
. N

o 
di

ff
er

en
ce

 
(1

98
9)

47
%

 w
om

en
m

ea
n 

ag
e 

24
, 

no
t g

iv
en

: 
te

le
ph

on
e 

ab
ou

t e
du

ca
ti

on
al

 
in

 th
e 

am
ou

nt
 o

f 
ed

uc
at

io
n 

be
tw

ee
n 

m
ed

ia
n 

22
, 

m
ed

ia
n 

ag
e 

25
ac

hi
ev

em
en

t, 
oc

cu
pa

ti
on

al
 

su
rv

iv
or

s 
an

d 
th

ei
r 

si
bl

in
gs

. S
ib

li
ng

s 
ra

ng
e 

18
–3

5
st

at
us

, i
nt

er
pe

rs
on

al
 

w
er

e 
si

gn
if

ic
an

tl
y 

m
or

e 
li

ke
ly

 to
 b

e 
re

la
ti

on
sh

ip
s,

 in
cl

ud
in

g 
m

ar
ri

ed
. M

an
y 

su
rv

iv
or

s 
w

or
ri

ed
 a

bo
ut

 
m

ar
it

al
 s

ta
tu

s 
an

d 
pr

og
en

y,
 

re
cu

rr
en

ce
 o

f 
ca

nc
er

. H
is

to
ry

 o
f 

ca
nc

er
 

be
ne

fi
ts

 a
nd

 in
su

ra
nc

e 
so

m
et

im
es

 a
ff

ec
te

d 
th

ei
r 

re
la

ti
on

sh
ip

s.
 

co
nc

er
ns

, m
ed

ic
al

 a
nd

 h
ea

lt
h 

A
ge

 a
t d

ia
gn

os
is

 a
nd

 ty
pe

 o
f 

tr
ea

tm
en

t 
be

ha
vi

ou
rs

w
er

e 
no

t r
el

at
ed

 to
 le

ve
l o

f 
ed

uc
at

io
n

[2
4]

 
S

ol
id

 
94

: 5
1%

 m
en

, 
M

ed
ia

n 
23

, 
M

ed
ia

n 
3,

 
N

o 
co

nt
ro

l g
ro

up
, 

S
em

i-
st

ru
ct

ur
ed

 in
te

rv
ie

w
 in

 
M

os
t s

ur
vi

vo
rs

 h
ad

 g
oo

d 
ad

ju
st

m
en

t;
 

(1
98

9)
tu

m
ou

rs
 

49
%

 w
om

en
ra

ng
e 

11
–1

5
ra

ng
e 

0–
18

po
pu

la
ti

on
 n

or
m

s 
pe

rs
on

: a
bo

ut
 e

du
ca

ti
on

, 
so

m
e 

ar
e 

at
 r

is
k 

of
 d

ev
el

op
in

g 
em

ot
io

na
l 

(e
xc

lu
di

ng
av

ai
la

bl
e

oc
cu

pa
ti

on
, s

oc
ia

l s
ec

ur
it

y,
 

an
d 

so
ci

al
 p

ro
bl

em
s.

 E
du

ca
ti

on
 le

ve
l 

C
N

S
 

in
te

re
st

s,
 m

ar
it

al
 s

ta
tu

s,
 

w
as

 s
im

il
ar

 to
, o

r 
sl

ig
ht

ly
 a

bo
ve

, l
ev

el
 in

 
tu

m
ou

rs
)

di
se

as
e-

re
la

te
d 

op
in

io
ns

ge
ne

ra
l p

op
ul

at
io

n.
 S

om
e 

m
al

e 
su

rv
iv

or
s 

w
er

e 
re

je
ct

ed
 f

or
 m

il
it

ar
y 

se
rv

ic
e 

be
ca

us
e 

of
 th

e 
hi

st
or

y 
of

 c
an

ce
r. 

F
ew

er
 

of
 th

e 
fe

m
al

e 
pa

ti
en

ts
 a

nd
 a

s 
m

an
y 

of
 th

e 
m

al
e 

on
es

 w
er

e 
m

ar
ri

ed
 c

om
pa

re
d 

w
it

h 
th

e 
ge

ne
ra

l p
op

ul
at

io
n

[4
6]

 
A

L
L

46
: 5

2%
 m

en
, 

M
ea

n 
23

,
<

20
: m

ea
n 

7,
 

P
op

ul
at

io
n 

no
rm

s 
S

ta
nd

ar
di

se
d 

qu
es

ti
on

na
ir

es
 

A
L

L
 s

ur
vi

vo
rs

 a
pp

ea
re

d 
to

 b
e 

w
el

l 
(1

99
0)

48
%

 w
om

en
ra

ng
e 

18
–3

4
ra

ng
e 

2–
18

; 5
+

 
av

ai
la

bl
e;

 c
on

tr
ol

 
in

 p
er

so
n 

or
 b

y 
m

ai
l:

 
ad

ju
st

ed
. F

em
al

e 
su

rv
iv

or
s,

 h
ow

ev
er

, 
si

nc
e 

di
ag

no
si

s:
 

gr
ou

p 
w

it
h 

M
ul

ti
di

m
en

si
on

al
 P

er
so

na
li

ty
 

ha
d 

an
 g

re
at

er
 te

nd
en

cy
 to

 e
xp

er
ie

nc
e 

m
ea

n 
15

su
rv

iv
or

s 
w

it
h 

Q
ue

st
io

nn
ai

re
 (

M
P

Q
) 

an
xi

et
y 

in
 s

tr
es

sf
ul

 s
it

ua
ti

on
s.

 A
L

L
 

H
D

 +
 N

H
L

W
el

l-
B

ei
ng

 a
nd

 S
tr

es
s 

su
rv

iv
or

s 
w

er
e 

m
ar

ry
in

g 
at

 a
 s

om
ew

ha
t 

R
ea

ct
io

n 
S

ca
le

s,
 M

in
ne

so
ta

 
lo

w
er

 r
at

e 
th

an
 th

e 
ov

er
al

l p
op

ul
at

io
n.

 
S

at
is

fa
ct

io
n 

Q
ue

st
io

nn
ai

re
-

V
oc

at
io

na
l s

at
is

fa
ct

io
n 

di
d 

no
t d

if
fe

r 
S

ho
rt

 F
or

m
 (

M
S

Q
),

 
fr

om
 p

op
ul

at
io

n 
no

rm
s.

 V
oc

at
io

na
l 

L
on

g-
Te

rm
 F

ol
lo

w
-U

p 
di

sc
ri

m
in

at
io

n 
di

d 
no

t a
pp

ea
r 

to
 b

e 
a 

Q
ue

st
io

nn
ai

re
 (

L
F

Q
) 

pr
ob

le
m

. C
ra

ni
al

 ir
ra

di
at

io
n 

w
as

 
(m

ed
ic

al
, e

m
pl

oy
m

en
t, 

ne
ga

ti
ve

ly
 a

ss
oc

ia
te

d 
w

it
h 

w
el

l-
be

in
g

m
ar

it
al

, a
nd

 f
am

il
y 

hi
st

or
y)

, 
oc

cu
pa

ti
on

al
 s

ta
tu

s



584

T
ab

le
1

(c
on

ti
nu

ed
)

S
tu

dy
Ty

pe
 o

f 
N

o.
 a

nd
 s

ex
 

A
ge

 a
t 

A
ge

 a
t 

N
o.

, s
ex

 a
nd

 
In

st
ru

m
en

ts
/m

ea
su

re
s

R
es

ul
ts

/o
ut

co
m

e
ca

nc
er

of
 s

ur
vi

vo
rs

ev
al

ua
ti

on
 

di
ag

no
si

s 
an

d
ag

e 
of

 c
on

tr
ol

 
(y

ea
rs

)
ti

m
e 

si
nc

e 
gr

ou
p

co
m

pl
et

io
n 

of
 th

er
ap

y 
(y

ea
rs

)

[1
1]

 
M

ix
ed

22
7:

 5
4%

 m
en

, 
M

ed
ia

n 
ag

e 
27

,
<

20
: m

ed
ia

n 
11

, 
N

o 
co

nt
ro

l g
ro

up
, 

S
el

f-
re

po
rt

 q
ue

st
io

nn
ai

re
 in

 
T

he
 p

er
ce

nt
ag

e 
of

 e
m

pl
oy

ed
 s

ur
vi

vo
rs

 
(1

99
1)

46
%

 w
om

en
ra

ng
e 

18
–4

4
ra

ng
e 

1–
19

; 
po

pu
la

ti
on

 n
or

m
s 

pe
rs

on
 o

r 
by

 m
ai

l:
 a

bo
ut

 
w

as
 n

o 
di

ff
er

en
t f

ro
m

 U
S

 n
or

m
s.

 
5+

 s
in

ce
 d

ia
gn

os
is

av
ai

la
bl

e
m

ar
it

al
 s

ta
tu

s,
 e

m
pl

oy
m

en
t 

P
er

ce
nt

ag
es

 o
f 

li
fe

 a
nd

 h
ea

lt
h 

in
su

ra
nc

es
 

hi
st

or
y,

 c
ur

re
nt

 o
cc

up
at

io
n 

w
er

e 
lo

w
er

 th
an

 in
 th

e 
U

S
 p

op
ul

at
io

n.
 

an
d 

jo
b 

du
ti

es
, h

ea
lt

h 
an

d 
li

fe
 

T
he

 p
er

ce
nt

ag
es

 o
f 

m
ar

ri
ed

 m
en

 a
nd

 
in

su
ra

nc
e 

st
at

us
, r

ep
ro

du
ct

iv
e 

w
om

en
 w

er
e 

si
gn

if
ic

an
tl

y 
lo

w
er

 th
an

 
hi

st
or

y,
 f

am
il

y 
hi

st
or

y
U

S
 n

or
m

s,
 e

sp
ec

ia
ll

y 
am

on
g 

w
om

en
 

ag
ed

 2
0–

24
. W

om
en

 a
ge

d 
35

–4
4 

ha
d 

a 
si

gn
if

ic
an

tl
y 

hi
gh

er
 f

re
qu

en
cy

 o
f 

di
vo

rc
e 

th
an

 a
ge

-s
pe

ci
fi

c 
gr

ou
p 

no
rm

s.
 M

al
e 

ge
nd

er
 a

nd
 a

ge
 a

t s
tu

dy
 w

er
e 

po
si

ti
ve

ly
 

as
so

ci
at

ed
 w

it
h 

em
pl

oy
m

en
t. 

D
ia

gn
os

is
, 

ag
e 

at
 d

ia
gn

os
is

 a
nd

 d
is

ea
se

 r
ec

ur
re

nc
e 

w
er

e 
no

t r
el

at
ed

 to
 e

m
pl

oy
m

en
t, 

m
ar

ri
ag

e,
 d

iv
or

ce
 a

nd
 in

su
ra

nc
e

[1
4]

 
M

ix
ed

21
9;

 s
ex

 
30

+
<

19
<

, 2
+

19
0 

se
x-

m
at

ch
ed

 
S

tr
uc

tu
re

d 
in

te
rv

ie
w

, b
y 

N
o 

di
ff

er
en

ce
s 

in
 e

du
ca

ti
on

, 
(1

99
2)

no
t g

iv
en

si
bl

in
gs

 o
r 

fr
ie

nd
s

te
le

ph
on

e 
or

 m
ai

l, 
ab

ou
t 

em
pl

oy
m

en
t o

r 
in

su
ra

nc
e 

be
tw

ee
n 

in
su

ra
nc

e 
co

ve
r, 

de
m

og
ra

ph
ic

 
no

n-
C

N
S

 s
ur

vi
vo

rs
 a

nd
 c

on
tr

ol
s.

 
qu

es
tio

ns
 o

n 
ra

ce
 a

nd
 e

th
ni

ci
ty

,
S

ur
vi

vo
rs

 o
f 

C
N

S
 tu

m
ou

rs
 h

ad
 li

m
it

ed
 

oc
cu

pa
ti

on
, e

du
ca

ti
on

, 
ed

uc
at

io
na

l a
ch

ie
ve

m
en

ts
 a

nd
 lo

w
er

 
em

pl
oy

m
en

t, 
in

co
m

e
ra

te
s 

of
 m

ar
ri

ag
e 

an
d 

pa
re

nt
ho

od

[8
, 9

] 
M

ix
ed

62
: 6

5%
 m

en
, 

>
18

; m
ea

n 
26

, 
<

18
: m

ea
n 

11
,

51
 h

ea
lt

hy
 

S
ta

nd
ar

di
se

d 
qu

es
ti

on
na

ir
es

, 
S

ur
vi

vo
rs

 w
er

e 
si

m
il

ar
 to

 th
ei

r 
pe

er
s 

in
 

(1
99

2)
35

%
 w

om
en

ra
ng

e 
18

–3
7

ra
ng

e 
1–

18
; 2

+
; 

ag
e-

m
at

ch
ed

 
in

 p
er

so
n:

 P
ro

fi
le

 o
f 

M
oo

d 
ov

er
al

l p
sy

ch
ol

og
ic

al
 a

da
pt

at
io

n,
 b

ot
h 

m
ea

n 
15

, 
pe

er
s 

45
%

 m
en

 
S

ta
te

s,
 D

es
ir

ab
il

it
y 

of
 C

on
tr

ol
 

w
it

hi
n 

no
rm

al
 r

an
ge

s.
 S

ur
vi

vo
rs

 r
ep

or
te

d 
ra

ng
e 

2–
33

55
%

 w
om

en
 

S
ca

le
, C

on
tr

ol
 B

el
ie

f 
S

ca
le

, 
m

or
e 

po
si

ti
ve

 a
ff

ec
t, 

le
ss

 n
eg

at
iv

e 
af

fe
ct

, 
M

ea
n 

ag
e 

26
L

oc
us

 o
f 

C
on

tr
ol

 S
ca

le
, 

hi
gh

er
 in

ti
m

ac
y 

m
ot

iv
at

io
n,

 m
or

e 
R

os
en

be
rg

 S
el

f-
E

st
ee

m
 S

ca
le

, 
pe

rc
ei

ve
d 

pe
rs

on
al

 c
on

tr
ol

 a
nd

 g
re

at
er

 
Im

pa
ct

 o
f 

E
ve

nt
 S

ca
le

, 
sa

ti
sf

ac
ti

on
 w

it
h 

co
nt

ro
l i

n 
li

fe
 

pr
oj

ec
ti

ve
 s

to
ry

-t
el

li
ng

 
si

tu
at

io
ns

. S
ur

vi
vo

rs
, e

sp
ec

ia
ll

y 
C

N
S

 
te

ch
ni

qu
e,

 s
cr

ee
ni

ng
 

su
rv

iv
or

s,
 w

er
e 

m
or

e 
li

ke
ly

 to
 h

av
e 

qu
es

ti
on

na
ir

e 
(d

em
og

ra
ph

ic
 

re
pe

at
ed

 s
ch

oo
l g

ra
de

s.
 F

ur
th

er
, 

fa
ct

or
s,

 p
re

se
nc

e 
or

 a
bs

en
ce

 
su

rv
iv

or
s 

w
or

ri
ed

 m
or

e 
ab

ou
t i

ss
ue

s 
of

 
of

 h
ea

lt
h-

ri
sk

 b
eh

av
io

ur
s)

, 
fe

rt
il

it
y 

an
d 

ex
pr

es
se

d 
m

or
e 

ex
pe

ri
en

ce
-s

am
pl

in
g 

te
ch

ni
qu

e
di

ss
at

is
fa

ct
io

n 
w

it
h 

im
po

rt
an

t 
re

la
ti

on
sh

ip
s.

 N
o 

ef
fe

ct
s 

of
 ti

m
e 

si
nc

e 
il

ln
es

s,
 a

ge
 a

t d
ia

gn
os

is
, p

re
se

nc
e 

of
 

re
cu

rr
en

ce
 a

nd
 r

ep
or

t o
f 

di
sa

bi
li

ty
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T
ab

le
1

(c
on

ti
nu

ed
)

S
tu

dy
Ty

pe
 o

f 
N

o.
 a

nd
 s

ex
 

A
ge

 a
t 

A
ge

 a
t 

N
o.

, s
ex

 a
nd

 
In

st
ru

m
en

ts
/m

ea
su

re
s

R
es

ul
ts

/o
ut

co
m

e
ca

nc
er

of
 s

ur
vi

vo
rs

ev
al

ua
ti

on
 

di
ag

no
si

s 
an

d
ag

e 
of

 c
on

tr
ol

 
(y

ea
rs

)
ti

m
e 

si
nc

e 
gr

ou
p

co
m

pl
et

io
n 

of
 th

er
ap

y 
(y

ea
rs

)

[2
9]

 
O

st
eo

-
11

1:
 5

0%
 m

en
, 

>
21

: 
<

20
; m

ea
n 

15
, 

15
1 

se
x-

 a
nd

 a
ge

- 
S

tr
uc

tu
re

d 
in

te
rv

ie
w

, i
n 

pe
rs

on
O

st
eo

sa
rc

om
a 

su
rv

iv
or

s 
w

er
e 

m
or

e 
(1

99
2)

sa
rc

om
a 

+
 

50
%

 w
om

en
m

ea
n 

ag
e 

33
, 

ra
ng

e 
3–

19
; 

m
at

ch
ed

 s
ib

li
ng

s:
or

 b
y 

te
le

ph
on

e,
 a

bo
ut

 h
ea

lt
h 

li
ke

ly
 th

an
 th

ei
r 

si
bl

in
gs

 to
 p

er
ce

iv
e 

E
w

in
g’

s 
ra

ng
e 

21
–5

1
5+

 s
in

ce
 d

ia
gn

os
is

;
44

%
 m

en
, 

st
at

us
, a

ct
iv

it
ie

s 
of

 d
ai

ly
 

th
ei

r 
he

al
th

 a
s 

po
or

. S
ur

vi
vo

rs
 w

er
e 

sa
rc

om
a

m
ea

n 
18

56
%

 w
om

en
; 

m
or

e 
li

ke
ly

 th
an

 c
on

tr
ol

s 
to

 h
av

e 
so

m
e 

m
ea

n 
33

, 
an

d 
di

sa
bi

li
ty

, m
ar

ri
ag

e,
 

di
ff

ic
ul

ty
 c

li
m

bi
ng

 s
ta

ir
s 

an
d 

to
 h

av
e 

ha
d 

an
ge

 2
1–

66
fe

rt
il

it
y,

 p
re

gn
an

cy
, h

ea
lt

h 
of

 
em

pl
oy

m
en

t d
is

ab
il

it
y.

 M
ar

ri
ag

e 
ra

te
, 

th
ei

r 
of

fs
pr

in
g

fe
rt

il
it

y,
 e

m
pl

oy
m

en
t s

ta
tu

s 
an

d 
an

nu
al

 
in

co
m

e 
w

er
e 

si
m

il
ar

. A
m

pu
ta

ti
on

 s
ta

tu
s 

w
as

 n
ot

 a
ss

oc
ia

te
d 

w
it

h 
he

al
th

 
pe

rc
ep

ti
on

[1
2]

 
A

L
L

59
3:

 5
1%

 m
en

, 
>

18
: m

ea
n 

23
, 

<
20

: m
ed

ia
n 

10
, 

40
9 

se
x-

m
at

ch
ed

 
S

tr
uc

tu
re

d 
in

te
rv

ie
w

 b
y 

O
n 

av
er

ag
e,

 s
ur

vi
vo

rs
 h

ad
 lo

w
er

 g
ra

de
s,

 
(1

99
4)

49
%

 w
om

en
ra

ng
e 

18
–3

3
ra

ng
e 

0–
20

; 
si

bl
in

gs
: 4

6%
 m

en
, 

te
le

ph
on

e 
ab

ou
t e

du
ca

ti
on

 
w

er
e 

m
or

e 
li

ke
ly

 to
 e

nt
er

 s
pe

ci
al

 
2+

 s
in

ce
 d

ia
gn

os
is

54
%

 w
om

en
; 

(h
ig

he
st

 le
ve

l o
f 

sc
ho

ol
in

g,
 

ed
uc

at
io

n 
or

 a
 le

ar
ni

ng
 d

is
ab

le
d 

m
ea

n 
25

, 
av

er
ag

e 
gr

ad
es

 d
ur

in
g 

hi
gh

 
pr

og
ra

m
m

e 
an

d 
sp

en
t l

on
ge

r 
in

 th
es

e 
ra

ng
e 

18
–4

2
sc

ho
ol

, e
nr

ol
m

en
t i

nt
o 

sp
ec

ia
l

pr
og

ra
m

m
es

. S
ur

vi
vo

rs
 w

er
e 

at
 h

ig
he

r 
pr

og
ra

m
m

es
ri

sk
 o

f 
m

is
si

ng
 s

ch
oo

l f
or

 lo
ng

 p
er

io
ds

 
an

d/
or

 r
ep

ea
ti

ng
 1

ye
ar

 o
f 

sc
ho

ol
. M

os
t 

su
rv

iv
or

s 
ha

ve
 s

im
il

ar
 r

at
es

 o
f 

hi
gh

 
sc

ho
ol

 g
ra

du
at

io
n,

 c
ol

le
ge

 e
nt

ry
, a

nd
 

co
ll

eg
e 

gr
ad

ua
ti

on
 to

 th
ei

r 
si

bl
in

gs
. 

S
ur

vi
vo

rs
 tr

ea
te

d 
w

it
h 

24
G

y 
of

 C
R

T
 

an
d 

th
os

e 
di

ag
no

se
d 

at
 a

 p
re

sc
ho

ol
 a

ge
 

w
er

e 
at

 h
ig

he
r 

ri
sk

 f
or

 p
oo

r 
ed

uc
at

io
na

l 
pe

rf
or

m
an

ce

[6
] 

M
ix

ed
48

: 5
4%

 m
en

, 
M

ea
n 

20
, 

In
fo

rm
at

io
n 

ab
ou

t 
38

 s
ib

li
ng

s:
 

U
ns

tr
uc

tu
re

d 
in

te
rv

ie
w

, 
N

o 
si

gn
if

ic
an

t d
if

fe
re

nc
e 

in
 th

ei
r 

(1
99

5)
46

%
 w

om
en

ra
ng

e 
16

–3
0

ag
e 

at
 d

ia
gn

os
is

 
m

ea
n 

21
, 

in
 p

er
so

n,
 a

bo
ut

 th
ei

r 
ed

uc
at

io
na

l a
ch

ie
ve

m
en

ts
, e

m
pl

oy
m

en
t 

no
t g

iv
en

; 
ra

ng
e 

16
–3

0
ex

pe
ri

en
ce

s 
of

 c
an

ce
r;

 
st

at
us

 a
nd

 s
al

ar
y 

ea
rn

ed
, d

ri
vi

ng
 te

st
 

<
5 

(1
6 

su
rv

iv
or

s)
; 

st
ru

ct
ur

ed
 in

te
rv

ie
w

: q
ue

st
io

ns
ac

hi
ev

em
en

ts
, e

st
ab

li
sh

m
en

t o
f 

re
la

ti
on

-
5 

+
 (

32
 s

ur
vi

vo
rs

)
ab

ou
t t

he
ir

 il
ln

es
s 

an
d 

cu
rr

en
t

sh
ip

s,
 p

ar
ti

ci
pa

ti
on

 in
 s

oc
ie

ti
es

 a
nd

 
li

fe
st

yl
e;

 s
ta

nd
ar

di
se

d 
co

m
pe

ti
ti

ve
 s

po
rt

s.
 S

ur
vi

vo
rs

 w
er

e 
le

ss
 

qu
es

ti
on

na
ir

e:
 O

xf
or

d 
li

ke
ly

 to
 g

o 
on

 to
 h

ig
he

r 
ed

uc
at

io
n.

 
P

sy
ch

ol
og

is
ts

 P
re

ss
 

S
ur

vi
vo

rs
’ 

ov
er

al
l s

el
f-

es
te

em
 w

as
 a

s 
A

du
lt

 S
el

f-
es

te
em

 
hi

gh
 a

s 
th

ei
r 

si
bl

in
gs

Q
ue

st
io

nn
ai

re
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T
ab

le
1

(c
on

ti
nu

ed
)

S
tu

dy
Ty

pe
 o

f 
N

o.
 a

nd
 s

ex
 

A
ge

 a
t 

A
ge

 a
t 

N
o.

, s
ex

 a
nd

 
In

st
ru

m
en

ts
/m

ea
su

re
s

R
es

ul
ts

/o
ut

co
m

e
ca

nc
er

of
 s

ur
vi

vo
rs

ev
al

ua
ti

on
 

di
ag

no
si

s 
an

d
ag

e 
of

 c
on

tr
ol

 
(y

ea
rs

)
ti

m
e 

si
nc

e 
gr

ou
p

co
m

pl
et

io
n 

of
 th

er
ap

y 
(y

ea
rs

)

[1
7]

 
M

ix
ed

18
7:

 4
7%

 m
en

, 
R

an
ge

 1
9–

39
<

19
; 5

+
 s

in
ce

 
10

8 
si

bl
in

gs
: 

Q
ue

st
io

nn
ai

re
 b

y 
m

ai
l, 

S
ur

vi
vo

rs
 w

er
e 

fo
un

d 
to

 b
e 

m
or

e 
li

ke
ly

(1
99

5)
53

%
 w

om
en

di
ag

no
si

s
43

%
 m

en
, 

ab
ou

t h
ea

lt
h 

in
su

ra
nc

e
to

 b
e 

de
ni

ed
 h

ea
lt

h 
in

su
ra

nc
e 

be
ca

us
e 

of
57

%
 w

om
en

; 
th

ei
r 

ca
nc

er
 h

is
to

ry
 a

nd
 r

el
at

ed
 m

ed
ic

al
 

ra
ng

e 
19

–3
9

hi
st

or
y 

th
an

 th
ei

r 
si

bl
in

gs
. S

ur
vi

vo
rs

 a
ls

o 
m

or
e 

of
te

n 
ha

d 
he

al
th

 in
su

ra
nc

e 
po

li
ci

es
 

th
at

 e
xc

lu
de

d 
ca

re
 f

or
 p

re
-e

xi
st

in
g 

m
ed

ic
al

 c
on

di
ti

on
s.

 S
ur

vi
vo

rs
 r

ep
or

te
d 

m
or

e 
pr

ob
le

m
s 

in
 o

bt
ai

ni
ng

 h
ea

lt
h 

in
su

ra
nc

e 
co

ve
ra

ge
, w
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at
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at
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at
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 d
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lowing information is provided for each study: (a) the reference to
our list and the year of publication; (b) type of cancer; (c) number
and sex of survivors; (d) age at evaluation; (e) age at diagnosis
and time since completion of therapy; (f) number, sex and age of
subjects in control group; (g) instruments/measures used; and (h)
results/outcome. These parameters are reviewed and summarised
in the following five sections. The first section describes physical
functioning, including QL and general health. The second section
summarises the results relating to psychological functioning: over-
all emotional functioning, depression and anxiety, and self-esteem.
No studies were found on the cognitive or neuropsychological as-
pects of psychological functioning in childhood cancer survivors.
The third section describes social functioning, including educa-
tion, employment, insurance, living situation, marital status and
family. Sexual functioning is the topic of the fourth section, and in
the fifth section factors related to survivors’ functioning are
summarised: demographics, and illness- and treatment-related fac-
tors.

Results

Of the 30 studies, 17 involved survivors of different can-
cers and did not attempt to distinguish between diagnos-
tic groups in terms of outcome [1, 2, 3, 5, 6, 8, 11, 14,
16, 17, 18, 21, 25, 38, 39, 40]. Three of these studies ex-
cluded survivors of a CNS tumour [1, 21, 38]. Six stud-
ies focused specifically on leukaemia survivors [12, 20,
27, 32, 45, 46], and Mackie et al. [23] included survivors
who had been treated for ALL and Wilms tumour. Four
studies examined survivors treated for a bone tumour [7,
29, 30, 41]; one study investigated Hodgkin’s disease
survivors [42]; and one study was found in which survi-
vors treated for solid tumours, except for CNS tumours,
were investigated [24].

The majority of the studies discussed in this review
were conducted in the United States [2, 5, 8, 11, 12, 14,
16, 17, 18, 21, 25, 28, 30, 33, 38, 39, 40, 42, 45, 46].
Three studies were conducted in Finland [1, 24, 32], 2 in
the United Kingdom [6, 23], 2 in The Netherlands [20,
41], 1 in Norway [27], 1 in Austria [7], and 1 in Israel
[3]. Sample sizes varied from 30 [32] to 10,425 [33]. Sur-
vivors differed in age at the time of evaluation (range
from 101 [30, 42] to 55 years [18]), age at diagnosis, and
time since completion of therapy. Twelve investigators
used time since diagnosis as a criterion. Most investiga-
tors (n=22) compared the results in survivors with those
in sex- and age-matched siblings, peers or healthy con-
trols. Seven studies included comparison with population
norms [5, 7, 11, 24, 33, 41, 42], and 1 study included both
population norms and a control group of survivors with a
different cancer diagnosis [46]. The instruments used in
most of the studies were a mixture of standardised ques-
tionnaires and tests (see Table 2). In the remainder the in-
struments were mostly newly developed questionnaires
with no information given on reliability and validity;
some authors used less highly structured interviews.

Physical functioning

Four investigations asked survivors for a general evalu-
ation of their health. The majority of the survivors
(89%) in the study by Meadows et al. [25] reported be-
ing in good to excellent health. Nicholson et al. [29] in-
vestigated 111 bone tumour survivors, and 80% of os-
teosarcoma and 100% of Ewing’s sarcoma survivors
classified their health as good or excellent. Similar find-
ings of apparently good health when compared to sib-
lings were reported by Novakovic et al. [30], who stud-
ied 89 survivors of Ewing’s sarcoma family tumours.
However, the osteosarcoma survivors in the study by
Nicholson et al. [29] were more likely than their sib-
lings to perceive their health as fair or poor; this was
neither explained by an excess of chronic health condi-
tions nor related to amputation status. When Dolgin 
et al. [3] asked participants to rate their current health
status on a five-point scale, survivors rated their health
as poorer than controls.

However, the QL of the survivors and their controls
was explored by use of the SF-12 in the study by Moe 
et al. [27] and with the Rand Health Insurance study
General Well-being Measure by Tebbi et al. [38]. Neither
of these studies found any statistical differences between
the groups with respect to physical health and QL. How-
ever, Moe et al. [27] found that the somatisation score on
the General Health Questionnaire with items closely re-
lated to fatigue demonstrated a significantly higher score
for acute lymphoblastic leukaemia (ALL) survivors than
for controls. Fatigue was also mentioned in Wasserman
et al.’s study [42]. One of the physical residual effects, as
reported by 5% of the Hodgkin’s disease survivors, was
easy fatigability. Nevertheless, Zeltzer et al.’s study [45]
showed no difference between the Profile of Mood
States (POMS) Fatigue subscale scores of 552 ALL sur-
vivors and 394 sibling controls.

Apajasalo et al. [1] used the 15D (a 15-dimensional
questionnaire) to examine the health-related QL of 168
survivors with a range of different malignancies and
129 controls. They found that the QL score of the sur-
vivors was significantly better than that of the controls;
survivors reported better levels of vitality, distress, 
depression, discomfort, elimination and sleeping di-
mensions. There were no differences in QL between
survivors with different malignancies, but it should be
noted that the numbers in each diagnostic group were
small.

Three studies attempted to measure physical function-
ing in bone tumour survivors. Two studies used a study-
specific questionnaire [29, 41], and the Karnofsky per-
formance scale was used in the other study [30]. In all
studies there is evidence that the bone tumour group had
poorer physical functioning than their controls. These in-
cluded specific difficulties with climbing stairs [29] and
“general physical functioning” [30, 41].
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Psychological functioning

With respect to psychological functioning, we found
that most studies focused on emotional aspects, using
many different instruments. Most authors employed

standardised measures with the availability of 
norms and comparison groups. In this section, emo-
tional functioning is described in terms of overall emo-
tional functioning, depression and anxiety, and self-
esteem.
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Table 2 Standardised instruments used in quality of life studies of survivors of childhood cancer

Instrument Studies using instrument

Physical functioning
15 D (15-dimensional questionnaire)a [1]
Items EORTC QLQ-BR23 [41]
Items EORTC QLQ-C30 [41]
General Health Questionnairea [27]
Karnofsky performance scale [30]
Physical Abilities Battery (PAB) [38]
Profile of Mood States (POMS) fatigue subscalea [45] 
SF-12a [27]
SF-36 [41]
The Rand Health Insurance Study Functional Limitations Battery (FLB) [38]
The Rand Health Insurance Study General Well-Being measurea [38]

Psychological functioning
Overall emotional functioning

15 D (15-dimensional questionnaire)a [1]
General Health Questionnairea [27]
Mental Health Inventory [3]
Multi-dimensional Personality Questionnaire(MPQ) Well-Being and Stress Reaction Scales [46]
Profile of Mood States (POMS)a [8, 9, 45]
Questionnaire on Subjective Well-Being [7]
SF-12a [27]
Symptom Checklist-90 Revised [5]
The Rand Health Insurance Study General Well-Being measurea [38]

Depression and anxiety
Diagnostic and Statistical Manual of Mental Disorders (DSM) [42]
General Health Questionnairea [27]
Mental Health Inventorya [3]
Profile of Mood States (POMS)a [45]
Schedule for Affective Disorder and Schizophrenia lifetime (SADS-L) [23, 39]
State-Trait-Anxiety Inventory [7]
Symptom Checklist-90 Revised [5]

Self-esteem
Frankfurt Self-Concept Scales [7]
Rosenberg Self-Esteem Scale [8, 9]
Oxford Psychologists Press Adult Self-esteem Questionnaire [6]

Other
Control Belief Scale [8, 9]
Desirability of Control Scale [8, 9]
Eysenck’s Short Scale of the EPQ-R [27]
Impact of Event Scale [8, 9]
Locus of Control Scale [8, 9]
Minnesota Satisfaction Questionnaire-Short Form (MSQ) [46]
Questionnaire on Life Goals and Satisfaction [7]
Raven’s standards progressive matrices with Life [23]

Social functioning
Adult Personality Functioning [23]
Long-term Follow-up Questionnaire (LFQ) [46]
Social Support List-Interactions and Social Support List-Discrepancies [41]

Sexual functioning
No instruments

a Questionnaire consisting of both physical and psychological items



Overall emotional functioning

All investigations assessing the overall emotional or
mental functioning of the survivors used standardised
measures containing various dimensions of emotional
well-being. In general, survivors seemed to be well ad-
justed. Most researchers found no difference in func-
tioning between survivors and healthy peers and/or nor-
mative samples, based on the scores on the Rand Health
Insurance Study General Well-Being measure [38],
Multi-dimensional Personality Questionnaire Well-Be-
ing and Stress Reaction Scales [46], Profile of Mood
States [8], SF-12 and General Health Questionnaire
[27], Symptom Checklist-90-Revised (SCL-90-R) [5],
Questionnaire on Subjective Well-Being [7], and Mental
Health Inventory [3]. For the small percentage of survi-
vors who did display one or more clinical elevations on
the SCL-90-R, three factors were identified which were
associated with increased risk of maladjustment: older
age at follow-up, greater number of relapses, and pres-
ence of severe functional impairment [5]. Survivors of
bone tumours diagnosed in adolescence had more prob-
lems than survivors who became ill during childhood or
early adulthood [7].

In two studies survivors appeared to be less well ad-
justed emotionally than their healthy peers or the general
population. Lansky et al. [21], who used a structured 
interview to assess overall psychological adjustment, 
reported a higher prevalence rate of episodes of treated
depression, alcoholism and/or suicide attempts in survi-
vors than in the general population. Both Gray et al. [8]
and Zeltzer et al. [45] measured overall psychological
adaptation with the Profile of Mood States. While the
first authors reported that 62 survivors with a range of
diagnoses were similar to their 51 healthy age-matched
peers, the 580 ALL survivors in Zeltzer et al.’s study had
a greater negative mood, more tension, depression, anger
and confusion than their 396 sex-matched siblings. The
female survivors reported the highest mood disturbance.
However, their scores were not as high as were found in
a psychiatric sample. Finally, Elkin et al. [5] found that
survivors’ scores on the SCL-90-R subscales Anxiety,
Psychoticism, Global Severity Index, and Total Positive
Symptoms were below normative values, suggesting that
this group of survivors must be healthier than would be
expected according to normative data.

Depression and anxiety

In some studies depression and anxiety were measured
with a subscale of a standardised instrument measuring
overall emotional adjustment. In most studies [3, 5, 8,
27, 39] no increased rates of depression and/or anxiety
were reported. Zeltzer et al. [45], however, reported
more depression among ALL survivors than among their

siblings, and Lansky et al. [21] found that the prevalence
of treated depression was higher in survivors than in the
general population. Moreover, female survivors of ALL
experienced more anxiety in stressful situations than the
sex-appropriate norms, in contrast to males, who scored
below the norms [46]. Felder-Puig et al. [7] used the
scale “trait-anxiety” from the State-Trait-Anxiety Inven-
tory in their study. No increased anxiety was found for
the 26 survivors of bone tumours relative to the norm
group.

In three studies, the Diagnostic and Statistical Manual
of Mental Disorder (DSM) criteria were used to assess
the frequency of affective disorders in survivors. Teta et
al. [39] used the Schedule for Affective Disorder and
Schizophrenia (SADS-L) and found that the prevalence
of lifetime major depression in 450 survivors (with a 
variety of cancers) did not differ from that of their 587
sex-matched siblings. It was also similar to those report-
ed in the literature for the general population. More re-
cently, similar findings were reported by Mackie et al.
[23], who found no increased rates of minor depression
in 169 survivors of ALL or Wilms’ tumours relative 
to 102 healthy age- and sex-matched controls. Finally,
Wasserman et al. [42], who included a DSM psychiatric
assessment in the interviews with 40 survivors of 
Hodgkin’s disease, reported that the frequency of psychi-
atric diagnoses in the sample was basically no different
from that found in community studies.

Self-esteem

In three studies assessing self-esteem with (a part of) 
a standardised instrument, no differences between survi-
vors and control groups and/or normative groups were
found. More specifically, the 60 bone tumour survivors
in Felder-Puig et al.’s study [7] scored within normal
ranges on the Frankfurt Self-Concept Scales, as did the
62 survivors on the Rosenberg Self-Esteem Scale [8].
The survivors in the latter study did not differ from 
their healthy peers. Finally, overall self-esteem of 48
survivors with a range of diagnoses was as high as that
of their healthy siblings, as measured with the Oxford
Psychologists Press Adult Self-esteem Questionnaire
[6].

Social functioning

Across studies, social functioning has been operationali-
sed in a variety of ways, covering such issues as educa-
tion, employment, insurance cover, living situation, mar-
ital status, and fertility, including reproductive capacity
and family planning. Most investigations used (semi-)
structured interviews with author-developed question-
naires.
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Education

With respect to education, many research studies have
demonstrated that survivors of childhood cancer, as a
whole, did not differ much from controls or from the
general population [3, 6, 7, 14, 18, 21, 24, 25, 27, 30,
42], although there were exceptions in certain subgroups
of survivors. Kelaghan et al. [18] investigated the level
of education in 2,283 survivors and compared the results
with those of 3,261 sibling controls. The survivors of
CNS tumours diagnosed before age 15 were significantly
less likely than their controls to complete the eighth
grade of school. CNS tumour survivors who did com-
plete secondary school were also less likely to enter col-
lege. The deficit was more severe in survivors who were
treated with radiation therapy than those who underwent
surgery alone. They also found that an early age at diag-
nosis was associated with a larger educational deficit
than late age at diagnosis. Another study [14] reported
that although 91% of the CNS tumour survivors had
completed high school, only 10% had received a bache-
lor’s or equivalent degree, as against 98% and 25%, re-
spectively, in the non-CNS tumour group. Two studies
evaluated the impact of treatment on scholastic perfor-
mance in survivors of ALL [12, 20]. Significantly more
survivors than controls were placed in a special educa-
tional programme [12, 20] or a learning-disabled pro-
gramme [12]. In Kingma et al.’s study [20] in ALL sur-
vivors with cranial radiotherapy (CRT) a significant dif-
ference in the level of secondary education was found
for all survivor/sibling comparisons except in the case of
survivors aged over 7 years at the time of diagnosis,
whose mean level of education no longer differed from
that of their siblings. Younger age at diagnosis was also
associated with referrals. The researchers found no effect
of gender or irradiation dose on referral to special
schools or on level of secondary education. In contrast,
Haupt et al. [12] reported that the risk associated with
special education and learning-disabled programmes in-
creased with increasing dose of CRT. Survivors treated
with 24 Gy and those diagnosed before 6 years of age
were less likely to enter college.

Finally, Evans and Radford [6] concluded from their
study of 48 survivors with various tumours that there
was no significant difference between survivors and sib-
lings in qualifications at 16 years. However, survivors
were significantly less likely to go on to higher educa-
tion (16 years onwards) than their siblings. Many survi-
vors (67%) felt that their education had suffered as a re-
sult of their disease. This percentage was higher than
that found in Dolgin et al.’s study [3], in which 45% of
the survivors reported that their illness had impacted on
their educational achievement to a (very) great extent. In
contrast, 77% of survivors in another study said that
their cancer had had no effect on their educational
achievements [25].

Employment

The employment problems of cancer survivors have
been of increasing interest during the last decades.
Zeltzer et al. [45] studied 580 young adult survivors of
ALL and found that significantly more survivors than
sibling controls who had not enjoyed higher education
were unemployed or were working less than half-time.
This finding agrees partly with the study by Green et al.
[11], who compared 227 former paediatric cancer pa-
tients with population norms. They found that the per-
centage of unemployed male survivors did not differ
from the population norms. The percentage of unem-
ployed female survivors, however, was slightly higher
than that in the U.S. population in general. Other studies
found that survivors and controls did not differ with re-
spect to employment status [3, 6, 14, 21, 27, 38, 46] and
that the majority of long-term survivors old enough to be
in the work force were employed in a range of profes-
sional, clerical, and skilled labour positions [7, 38]. Two
studies looked specifically at survivors of bone tumour
survivors. Nicholson et al. [29] studied 111 survivors
treated for Ewing’s sarcoma and osteosarcoma and found
that, in spite of a greater likelihood of having ever been
disabled, their employment status did not differ from that
of their siblings. Felder-Puig and colleagues [7], howev-
er, noted that many survivors treated for a bone tumour
reported major difficulties in obtaining work.

In 1987, Mellette and Franco [26] reviewed the litera-
ture relating to employment of survivors of childhood
cancer. They noted that, whereas in studies of a decade
ago various forms of discrimination were reported, re-
cent studies had been unable to document many such
problems. Nevertheless, Green et al. [11] found evidence
of employment-related discrimination in 11% of 227
childhood cancer survivors who were treated between
1960 and 1985. Almost 30% of the male survivors were
rejected for military service. However, these frequencies
were lower than those reported by Teta et al. [39] and
Wasserman et al. [42] in 1986 and 1987, respectively.
Teta et al. reported in their study of 450 survivors and
their 587 siblings that there was significantly more rejec-
tion of survivors (85%) than of their siblings (18%) by
the military and other prospective employers (survivors
32%, siblings 21%). In Wasserman et al.’s study of 40
survivors of childhood and adolescent Hodgkin’s dis-
ease, 20% reported that they had experienced job dis-
crimination. In a recent study by Dolgin et al. [3], 46%
of the Israeli survivors reported that their illness had im-
pacted on their employment histories “to a great extent”
or “to a very great extent”. Forty-five percent of the sur-
vivors had been rejected from a workplace, compared
with 19% of the controls. Approximately half of these
survivors felt that their workplace rejection was due to
their cancer history. They also found that 55% of the sur-
vivors had difficulty being accepted into the military ser-
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vice. Rejection for the military has also been reported in
another investigation [14].

Six studies have assessed the level of income. Dolgin
et al. [3] and Hays [14] found that survivors reported
lower annual income than the controls; however, in the
latter study this difference was not significant. Interest-
ingly, the survivors in Tebbi et al’s [38] study reported a
higher mean income than controls. The other studies
found no differences [6, 7, 29].

Insurance

Obtaining adequate health and life insurance has been a
recurring problem for survivors of cancer. Although the
differences were not significant, male and female survi-
vors reported they were turned down for life and health
insurance more frequently than their siblings [39]. A re-
port of insurance problems among 100 survivors who
were treated during the years 1945–1975 showed that
24% had difficulty in securing health insurance and 15%
had no health insurance at the time of the survey, versus
0% and 7%, respectively, in these categories among 
controls [16]. Difficulty in obtaining life insurance was
noted by 44% of survivors and by only 2% of matched
controls. Tebbi et al. [38] found that many survivors had
difficulty in obtaining health, life, or disability insur-
ance. Green et al. [11] found that the percentages of sur-
vivors who had life insurance and company-offered
health insurance were lower than those reported for the
general U.S. population. Twenty-four percent of those
with life insurance had had difficulty in obtaining it. 
Although a small percentage (7%) of survivors in the
study by Hays et al. [14] had been denied employment-
related health insurance at some time and another 8%
had at some time had health insurance cover that exclud-
ed cancer, most survivors were covered by health insur-
ance policies without cancer-related restrictions. There
were no differences from the controls. Evidence of both
past and current discrimination in obtaining affordable
life insurance on the basis of a cancer history was clearly
recognisable. However, the majority of survivors who
desired life insurance were insured and at standard rates.
Novakovic et al. [30] found no difference in health care
insurance status, but more problems in getting job-relat-
ed health insurance. Finally, Jacobson Vann et al. [17]
assessed the effects of having a cancer diagnosis on the
subsequent acquisition of health insurance cover for
young adults diagnosed as children in North Carolina.
They found that survivors were turned down for health
insurance cover more often than their siblings, which
was due, according to the survivors, to their cancer histo-
ry and related medical history. Survivors were also more
likely than their siblings to have health insurance poli-
cies with clauses excluding cover for pre-existing health
conditions. When participants were asked whether they

had had problems in obtaining health insurance cover-
age, 24% survivors answered “yes”, as opposed to 2% of
the responding siblings. Furthermore, survivors were 4.3
times as likely to be covered by their parents’ health 
insurance policies.

Living situation, marital status and family

Only two investigations have specifically addressed the
living situation of young adult survivors. In a pilot study
of 39 survivors Lansky et al. [21] found that survivors
did not significantly differ from the sibling group in liv-
ing arrangements (with parents versus other); however,
the survivors left home at a slightly older age (21 versus
19 years). The survivors in Felder-Puig’s study [7] also
seemed to stay at home longer after reaching adulthood
than controls of a similar age.

Two studies have focused solely on marriage issues
among childhood cancer survivors, and several studies of
the late effects on cancer treatment have included data
on marital status as an indicator of social competence.
The largest and most comprehensive study of marriage,
which compared 10,425 survivors with a broad range of
diagnoses with U.S. population norms, was published by
Rauck et al. in 1999 [33]. They found that the percentage
of survivors who had ever been married was lower than
that in the general U.S. population within similar age
groups. In particular, compared with their age-matched
counterparts in the general population, women and
whites were less likely to have married, whereas black
survivors were more likely to have married. Comparison
of childhood tumour types showed that survivors with a
diagnosis of CNS tumours, particularly males, were less
likely to have married than those with other diagnoses or
the general population. In the second largest study of
marriage, which compared 2,170 survivors with sibling
controls, Byrne et al. [2] also found that, as a group, sur-
vivors were less likely to be married and that the differ-
ences were greatest among male survivors of CNS 
tumours. Similar findings were reported in some smaller
studies. Zevon et al. [46] found a decreased frequency of
marriage for both men and women relative to the U.S.
population in a group of 46 survivors with ALL. These
conclusions were supported in a study of 227 survivors,
including a few with a diagnosis of CNS tumour, by
Green et al. [11] and in two other studies with survivors
of bone cancer [7, 30]. Green et al. [11] also found that
marital status was not affected by age at diagnosis, 
gender, history of disease recurrence or diagnosis. Teeter
et al. [41] reported data collected by the University of
Kansas on marital status among 263 survivors and 369
controls. Twenty-five percent of the survivors and 16
percent of the controls had never married. Makipernaa
[24] studied survivors diagnosed with solid tumours 
(excluding CNS tumours) and found that fewer of the
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women and as many of the men were married as in the
general population. Finally, in a study of 95 survivors,
Meadows et al. [25] found that survivors were less likely
to be married than members of the sibling control group.
However, the authors stated that this was probably a 
biased comparison, because the siblings as a group were
older than the survivors.

In contrast, other studies have suggested that there are
no significant differences among survivor/control com-
parisons with respect to marital status. For example, 
Nicholson et al. [29] found no marriage deficit relative
to controls in a population of 111 survivors of bone can-
cer. Hays et al. [14] reported marriage statistics from two
centres, which showed no difference between survivors
with a variety of diagnoses and the general U.S. popula-
tion when CNS tumours were excluded. Wasserman et
al. [42] studied 40 survivors of childhood and adolescent
Hodgkin’s disease and also found that the overall propor-
tions of marriage in the survivors were not different from
the general population statistics. Four other studies
yielded similar results [3, 6, 21, 45].

Some studies provide data on specific reasons for not
marrying. All the participants in the Teeter et al. study
[40], were asked whether they had refrained from marry-
ing for medical or health reasons. Twenty-one survivors
(31%) and one control (2%) said that they had not married
for health reasons. Green et al. [11] found that among the
survivors who had never married or lived as married
(n=96), almost 16% reported that their history of child-
hood cancer had influenced their decisions on marriage. In
Makipernaa’s study [24] 5 survivors reported that it was
expressly the cancer treatment that had made them decide
to remain single. One woman emphasised that knowing
she had had a hysterectomy had prevented her marriage.
Four others felt that the cancer and its treatment had so
impaired their appearance that it hampered their personal
contacts. Most single survivors in Meadows et al.’s study
[25] indicated that having had cancer had no impact on
their desires or opportunities for marriage. However, 21%
said that having had cancer sometimes affected their abili-
ty to meet others, and 38% reported that their history of
cancer sometimes scared others.

There was no significant difference in the overall fre-
quency of separation or divorce in the study by Green et
al. [11]. However, a more detailed analysis of the separa-
tion and divorce data revealed that the percentage of 
divorced women aged 35–44 was significantly greater
relative to that in the normative group. Zevon et al. [46]
also reported an elevated frequency of divorce in women
compared with the rates for the general population. In
contrast, separate analysis of the men in the study of 
Wasserman et al. [42] showed a significantly higher rate
of divorce than in age- and race-specific statistics. Survi-
vors of bone tumours were also found to be more likely
to have divorced in the study by Novakovic et al. [30].
One study found that, in general, the proportion of survi-

vors who were divorced or separated was lower than that
in the U.S. population [33]. Men, however, were more
likely to have divorced or separated than their age-
matched counterparts in the general population, and
women less likely. Survivors with the diagnosis of CNS
tumour were also more often divorced or separated than
those with other diagnoses or the general population. The
latter finding was confirmed by Hays et al. [14], who
found that in the CNS group 23% of survivors had been
divorced, versus 8% in the non-CNS tumour category.
Byrne et al. [2] also reported that first marriages of male
survivors of CNS tumours who were diagnosed before
age 10 years were three times as likely to end than those
of controls. They also found that male survivors of retino-
blastoma had higher divorce rates than male controls.

The effect of a history of childhood cancer on divorce
was addressed in one study [11]. For those survivors
who were separated or divorced, 20% (n=5) reported that
their history of childhood cancer had been a contributing
factor to the dissolution of their relationships.

The issue of fertility has been investigated by several
investigators. Nicholson et al. [28] found that although
deficits in crude fertility rates were significant when all
former bone cancer survivors were compared against all
controls, these differences were nonsignificant after con-
trolling for sex. According to Moe et al. [27] men once
diagnosed with ALL had significantly fewer offspring
than the men in the control group, whereas the women in
the ALL group had slightly more children than their con-
trols. Three other studies reported that the percentage of
survivors with children was lower than the percentage of
controls [14, 30, 40]. Among the survivors who had ever
been married or lived as married in Green et al.’s [11]
study, 10% indicated that their history of childhood can-
cer influenced their decision to limit the number of chil-
dren they had to a moderate or greater degree. For an ad-
ditional 10%, their medical history was a factor that con-
tributed to their decision to have no children. Worries
about reproductive capacity were reported in three stud-
ies. Gray et al. [8] found that survivors were more likely
than a matched control group of peers to report worrying
about being able to conceive a child. When Wasserman
et al. [42] conducted open-ended interviews in 40 adult
survivors of Hodgkin’s disease, they found that female
survivors often reported concerns about fertility, whereas
male survivors did so much less often. Forty-six percent
of the female ALL survivors and 29% of the male ALL
survivors in Zevon et al.’s study [46] reported being con-
cerned about possible future health problems their chil-
dren might experience as a result of their cancer history.

Sexual function

So far, not many studies provide data on sexual function.
Veenstra et al. [41] assessed body image and sexual
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function in 33 bone tumour survivors with a rotation
plasty. Almost half of the survivors felt slightly to very
limited in initiating intimate relationships as a result of
the rotation plasty. While 19 survivors reported that 
they did not feel physically unattractive as a result of the
rotation plasty during the week prior to the assessment,
10 reported feeling a little unattractive and 4 reported
feeling quite a bit to very unattractive. Of the survivors
who were sexually active (n=21), 10 survivors reported
that they were limited in their sexual activities to a small
(n=8) or moderate (n=2) degree as a result of the surgery.

Puukko et al. [32] investigated possible changes in
sexual identity, sexual attitudes, and sexual behaviour of
30 female survivors diagnosed with acute leukaemia as
compared with healthy age-matched controls. They
found that survivors did not differ from controls with 
respect to the following aspects of sexual behaviour: age
at which dating began, onset and frequency of sexual 
intercourse, and opinions on sexual behaviour. They 
also found that there were significant differences in be-
haviour: survivors were less likely to have experienced
sexual intercourse, less likely to have initiated inter-
course, less likely to masturbate, and less likely to have
talked with friends about sexual topics. With regard to
inner sexuality, survivors also differed from controls.
Their images of sexuality were more restrictive, and
their attitudes, especially those concerning sexual plea-
sure, were more negative than those of the controls. Fi-
nally, sexual identity among the survivors was less often
feminine and more often infantile than among controls.

Factors related to survivors’ functioning

Fortunately, not all young adult survivors of childhood
cancer seem to suffer from the late sequelae of their dis-
ease and/or treatment. So it is very important to identify
factors that predict good QL and to trace risk factors. In
most studies factors related to survivors’ function have
been discussed to some extent. Predictors can be divided
into demographics and illness- and treatment-related fac-
tors.

Demographics

In several studies gender has been investigated in rela-
tion to survivors’ functioning. Especially female survi-
vors seemed to be at risk for psychological problems.
According to Zevon et al. [46], female ALL survivors
had an increased tendency to experience anxiety in
stressful situations, and in the Zeltzer et al. study [45] 
female ALL survivors reported the greatest total mood
disturbance. With respect to marriage, the percentage of
married female survivors was lower [11, 33], but accord-
ing to Rauck et al. [33] female survivors were less likely

to divorce/separate. However, Green et al. [11] found
that a subgroup of female survivors (aged 35–44) had a
significantly higher frequency of divorce than age-
specific group norms. Male gender was positively related
to employment [11]. In contrast with these findings, 
Apajasalo et al. [1], Elkin et al. [5] and Kingma et al.
[20] reported that gender was not associated with survi-
vors’ functioning respectively with QL, maladjustment
according to the SCL-90-R, and educational status.

In five studies, age at study has been analysed in rela-
tion to outcome. Age was found to be negatively related
to psychological functioning. Younger survivors reported
a better QL [1], and older survivors scored higher on the
Symptom Checklist [5]. Older survivors were also more
likely never to have married than younger survivors [45],
but they were more likely to be employed [11]. The sex-
ual identity of the survivors seemed not to be associated
with age according to Puukko et al. [32].

Two studies reported results relating to minority sur-
vivors. Minority survivors of ALL showed the highest
mood disturbance [45]. Black survivors were generally
found to be more likely to have married, but also more
likely to have divorced/separated once married than the
general US population [33].

Illness and treatment related factors

Age at diagnosis is one of the factors that has been most
frequently investigated in relation to survivors’ function-
ing. Survivors diagnosed at a younger age were at 
higher risk of poor educational performance [12, 18, 19].
Felder-Puig [7] concluded that survivors of bone 
tumours diagnosed in adolescence had more problems
(especially less social well-being) than those diagnosed
in childhood or early adulthood. In contrast, in seven
other studies age at diagnosis appeared not to be associ-
ated with outcome, and/or not to be related to emotional
functioning [8], depression [39], maladjustment in 
terms of the SCL-90 [5], poor close relationships [23],
sexual identity [32], educational level [25], or marriage,
divorce, employment and insurance [11].

With respect to the diagnosis (type of cancer), CNS
tumours versus other diagnoses is the comparison that
has been most intensively investigated. It was found that
survivors of CNS tumours were more seriously affected.
Their educational level was lower [8, 14, 18], and they
were less likely to be married [2, 14]. Moreover, they
were more likely to have divorced and their rates of par-
enthood were also lower [14]. Elkin et al. [5], who 
studied survivors with a range of diagnoses, found no 
relation between type of cancer and QL. Similar findings
were reported by Apajasalo et al. [1], who excluded 
survivors with CNS tumours.

With respect to type of treatment, radiation therapy
appeared to be a risk factor. First, survivors who were
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treated with cranial irradiation showed less well-being
than the other ALL survivors [46]. Second, treatment
with radiation therapy versus surgery alone [18] and a
higher dose of cranial irradiation [12] seemed to be risk
factors for poor educational performance. However,
among the ALL survivors in Kingma et al.’s study [20],
the cranial irradiation was not associated with educa-
tional level.

In a sample of survivors with a range of diagnoses
(except CNS tumours) survivors of bone marrow trans-
plantation has a slightly lower QL than the other survi-
vors [1]. In three other samples with a variety of diag-
noses no association was found between the type of
treatment and outcome: emotional functioning according
to the SCL-90 [5], depression [39], or educational level
[25]. Moreover, Puukko et al. [32] concluded that the
sexual identity of ALL survivors was not predicted by
the type of treatment and Novakovic et al. [30] found
that the treatment protocol of bone tumour survivors was
not related to marriage and having children.

According to Mackie et al. [23], longer duration of
treatment in survivors of ALL and Wilms’ tumour was
related to poor close relationships. In the same study this
was also found in survivors whose illness was more re-
cent. In three studies in which time since diagnosis or
time since end of treatment was investigated no associa-
tion with outcome was found [1, 8, 32].

Only three studies looked at the effect of recurrence
of the disease. While Elkin et al. [5] concluded that dis-
ease relapse was a risk factor for emotional maladjust-
ment, the opposite was found in the study by Gray et al.
[8]. Green et al. [11] also found no evidence that recur-
rence of cancer was related to survivors’ functioning;
specifically it was not related to marriage, divorce, 
employment and insurance.

Medical and functional late effects were investigated
in two samples of survivors of bone tumours. Nicholson
et al. [29] reported that amputation status was not associ-
ated with health perception and Felder-Puig et al. [7]
found no correlation between emotional functioning and
physical or functional sequelae. In line with these re-
sults, disability, which was reported by survivors with
different tumours, was not related to emotional function-
ing [8]. In contrast, Elkin et al. [5] concluded that severe
functional impairment was a risk factor for maladjust-
ment, while cosmetic status was not.

Conclusions and future directions

The purpose of this review was to give an overview of
the research about QL in young adult survivors of child-
hood cancer populations during the last two decades.
This review identified a wide variety of studies. Studies
are characterised by a high degree of heterogeneity with
respect to: the patient samples investigated (e.g. survi-

vors with different cancers who had undergone a variety
of treatments), the comparison groups selected, the QL
dimensions assessed and the instruments employed. Ad-
ditionally, age at time of evaluation, age at diagnosis,
and time elapsed since completion of therapy varied
widely. Moreover, the majority of the studies reviewed
suffered from at least one of the following methodologi-
cal weaknesses: small samples, nonstandardised, study-
specific instruments, and cross-sectional rather than pro-
spective designs. Given all these differences between
studies, perhaps it is not surprising that outcomes of
studies differ and that the QL reported by survivors also
varies, making it impossible at this time to come to firm
conclusions about the magnitude and nature of long-term
consequences for childhood cancer survivors.

However, despite the heterogeneity in study proce-
dures and the methodological shortcomings, some clear
trends emerge from this review. Although some inconsis-
tent data have been reported across studies, the results
suggest the following.

● Physical functioning

1. The majority of survivors reported they were in ap-
parently good health, with the exception of bone tu-
mour survivors, who were more likely to perceive
their health as fair or poor. Bone tumour survivors
also had poorer physical functioning than their con-
trols. Difficulties in climbing stairs and poor “general
physical functioning” were reported.

2. Some studies mentioned fatigue as a residual effect of
treatment.

● Psychological functioning

1. Most long-term survivors functioned well psychologi-
cally and did not have significantly more emotional
problems than controls. The subgroup of survivors
who reported problems mentioned depression, mood
disturbances, tension, anger, confusion and anxiety.
Female gender, older age at follow-up, greater num-
ber of relapses, presence of severe functional impair-
ment, cranial irradiation and minority survivors were
associated with an increased risk for emotional prob-
lems in some studies.

● Social functioning

1. Survivors of CNS tumours and survivors of ALL
seemed to be at risk for educational deficits. Cranial
irradiation and an early age at diagnosis was associat-
ed with educational deficits. Many survivors reported
that their education had suffered as a result of their
disease.

2. The majority of survivors old enough to be in the
workforce were employed. Although in almost all 
research survivors did not differ from controls with
respect to employment status, some survivors experi-
enced some form of job discrimination and difficul-
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ties in obtaining work. Problems in obtaining health
and life insurance were also reported.

3. Survivors seem to stay at home longer after reaching
adulthood and leave home at an older age than their
controls.

4. There is a lower prevalence of marriage among survi-
vors, particularly in male survivors with a diagnosis
of CNS tumours. The survivors reported that the his-
tory of childhood cancer, the consequences of treat-
ment and problems with health as specific reasons for
not marrying.

5. The percentage of survivors with children seems 
lower. The survivors indicated that the medical histo-
ry is a factor that contributes to the decision to have
no children. Many survivors reported worrying about
their reproductive capacity and/or about possible fu-
ture health problems their children might experience
as a result of their cancer history.

Childhood cancer was almost always a fatal disease in
the not-too-distant past. Over the last decades significant
treatment advances have been made, and long-term sur-
vival is now a reality. With the increasing number of
long-term childhood cancer survivors, the need to assess
their QL is becoming more important and meaningful.
This article has summarised what is known about the
long-term effects of disease and treatment on the QL of
survivors. Where do we go from here?

It is evident that additional research is needed. Al-
though the low incidence of childhood cancer, the vari-
ety of diseases and treatments and the wide range in ages
pose methodological problems in QL assessment, we
need well-designed studies. Since not many institutions
have a sufficient number of patients to control for the nu-
merous patient-specific and therapy-specific variables
involved, multi-institutional collaboration is recom-
mended. At the least, account must be taken of the age of
the child at diagnosis and treatment, the length of time
since completion of therapy, and the differences in sever-
ity of the cancer and its treatment, and thus the treatment
era. The QL dimensions of interest, and therefore the
outcome measures of the study, must be clearly defined.
This will enhance the possibility of comparing inter-
national studies and conducting systematic reviews. 
Researchers should attempt to use prospective study 
designs with sufficiently large sample sizes, choose in-
struments appropriate to their goals, and establish the
methodological properties of the instruments they use in
keeping with that goal. However, in this still-evolving
area of research, it is wise for investigators to include an
opportunity for survivors to report additional concerns
not covered in standardised QL scales wherever possible.
Naturally, one or another is dependent on the question of
whether the main objective is measurement of differ-
ences between patients at one particular point in time or
of longitudinal change within patients over time.

As Gotay and Muraoka [10] stated in their review 
on QL in adult-onset cancer survivors, there is a need to
understand the long-term impact of different treatments
on QL. It is important to document how varying thera-
peutic modalities can give rise to different long-term 
effects. Such information can establish whether there are
any residual effects of one treatment but not another and
whether there are treatment-related decrements in QL
that vary in the short term and long term. Further, little is
known about the impact of persistent effects of cancer
treatment on survivors’ QL. Survivors may learn to live
with and adjust to their possible limitations, they may
continue to experience problems to the same degree as
during short-term survival, or their tolerance of disability
may decline with the passage of time (i.e., an enhanced
QL, an unchanged QL, or a worsened QL, respectively)
[10]. It is also important to identify the subgroups of 
survivors who have problems rather than evaluating 
only differences between survivors as a whole and their
controls.

Many of the studies reported to date are based on
North American samples; this seems to be an area of re-
search in which North American researchers have taken
a lead. However, there are many cultural differences be-
tween the United States and European countries, in addi-
tion to dissimilarities in their health care systems, partic-
ularly with respect to health care insurance. No studies
were found for this review from anywhere outside the
United States and Europe, and this raises questions about
the functioning of childhood cancer survivors in other
countries. The increasing cultural/ethnic diversity of
people within the borders of all countries and the grow-
ing communication network around the globe underscore
the relevance of cross-cultural comparisons [31]. It is
known that there are many differences in adjustment to
cancer across cultures. The cultural distinctions between
and within national boundaries provide a unique oppor-
tunity to examine differences in the meaning of survivor-
ship, as well as values and behaviours, in different
groups.

Future research efforts should also be directed at the
intermediate factors of QL that have received relatively
little attention in previous studies, including the role of
coping and adaptation, social relationships and family
variables. Considering that many survivors are function-
ing reasonably well and that not much difference is found
between results in survivors and in their peers, it would
be interesting and advisable to investigate the role of de-
nial and response-shift. It would also be interesting to
know whether survivors meet developmental tasks in
growing up. More insight is therefore needed into the re-
lation between the survivors’ course of life and their
functioning in later life. The need for future studies ap-
plies for other aspects as well, such as posttraumatic
stress, body image and spiritual dimensions. Although
these concepts are investigated in younger survivors, we
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did not find any studies in which these topics had been
measured with standardised questionnaires and compared
with norms in young adults. It is also remarkable that no
studies about cognitive functioning in (young) adult sur-
vivors of childhood cancer were found, in contrast with
the large number of studies done in children. As Kingma
[19] has mentioned, it is not yet known what may happen
to maturing brains long after exposure to CRT and/or
chemotherapy in childhood. Furthermore, in the adult
cancer literature it is suggested that more research is
needed because neuropsychological symptoms, particu-
larly problems with memory and concentration, are fre-
quently reported by cancer patients treated with chemo-
therapy, even years after completion of treatment [35].

As we learn more about the challenges associated
with long-term childhood cancer survival, interventions

will be needed to address the problems identified. It is
possible that some problems can be prevented and others
remedied if appropriate care is provided. However, it is
critical to determine the kind of support desired by long-
term survivors and to identify who is most in need of and
likely to benefit from such interventions [34, 43]. There-
fore, it is critical to ask survivors what they need and
what they want, for example by means of focus groups.
Interventions to reduce psychological morbidity or im-
prove QL, such as patient education, coping skills man-
agement, and support groups deserve continued atten-
tion. Studies are needed to identify the extent to which
these interventions improve QL.
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