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INTRODUCTION

Cancer alters children’s lives in myriad ways, begin-
ning at diagnosis and continuing well beyond completion
of therapy. Some effects are related directly to the physi-
cal course of the disease and treatment: the etiologies of
other effects are less clear. Decrements in physical func-
tioning may be secondary to toxicities of treatment,
physical symptoms, or decreased motivation and energy.
Psychosocial sequelae, such as diminished school
achievement and social competence, may be the result of
neuropsychological deficits from chemotherapy toxicity
or they might be created by the social and academic
isolation imposed by the cancer therapy. The reports of
neuropsychological and psychological sequelae in chil-
dren with cancer vary in part due to different diagnoses
and patient ages. Nevertheless, it is clear that pediatric
cancer survivors are at a much greater risk for impaired
functioning than the normal population [1,2].

Specific deficits in cognitive and emotional status are
identified frequently in children with cancer. These ef-
fects are generally noted in relation to school achieve-
ment. Studies suggest that children with cancer have a
much higher frequency of school-related problems (four-
fold increase) than normal, healthy children [3–5]. Chil-
dren treated for leukemia were reported to have lower
school attendance, poorer concentration, underactivity,
less energy, greater inhibition, less willingness to try new
things, less emotionality, and delay in skill development
compared with other children [6]. In a study of long-term
psychological effects of leukemia, 50% of the children
showed learning problems (despite normal IQ) at 5-year
follow-up, and 61% displayed poor or very poor concen-
tration and/or short attention [7]. In another study of
long-term childhood survivors of acute lymphoblastic
leukemia (ALL), although the proportion of survivors
who enjoyed normal health was similar to the proportion
found in the Canadian general population, 33% of the
study population reported subnormal levels of cognition,
and 28% reported subnormal emotional functioning [8].
Psychological adjustment is relatively independent of
traditional measures of morbidity, but is strongly related
to functional status and days missed from school. Chil-
dren tend to underreport symptoms of depression, but it
has been shown that levels of depression are associated

with hospitalization and increasing time since diagnosis
[9].

These preliminary studies demonstrate conclusively
that pediatric cancer survivors often bear significant
functional morbidities that compromise their ability to
resume normal, productive functioning. It is of note,
however, that these social, emotional, and role dysfunc-
tions often persist even in the setting of good to superior
clinical health. The opposite may also be true: aspects of
functioning are preserved even in the setting of moderate
organ impairment. Given the divergence between ‘‘ob-
jective’’ clinical status and functional status, reliance on
either aspect to the exclusion of the other may fail to
capture the spectrum of survivors’ experiences.

Dozens of studies testify to the magnitude of clinical
and functional morbidities endured by pediatric cancer
survivors. This population is clearly at risk for multiple
problems, ranging from chronic poor health to emotional
or social dysfunction. However, although these studies
have been invaluable in initiating discourse on the needs
of survivors, outcomes assessment of pediatric cancer
survivors is relatively immature and is still quite frag-
mented in approach. Much of the research is unidimen-
sional, focusing on specific, solitary deficits at the ex-
clusion of all other concurrent deficits. This type of re-
search does not explain the complexity of an individual
survivor’s experience or the ways in which an individu-
al’s functionality is defined by the amalgamation of
many different domains. This overall balance of function
and dysfunction defines for an individual their quality of
life. Thus, to truly understand the long-term outcomes
(QOL) for pediatric cancer survivors, research must ex-
amine simultaneously all of the factors that are consid-
ered to be of influence. Only then, with comprehensive,
multi-dimensional assessment and an understanding of
dynamic functional trade-offs, can survivors’ overall
QOL be ascertained. Ultimately, this broader definition
of outcome will redirect the way in which clinicians par-

1Division of Hematology/Oncology, Children’s Hospital and Dana
Farber Cancer Institute, Boston, Massachusetts
2Department of Pediatrics, Harvard Medical School, Boston, Massa-
chusetts

*Correspondence to: Susan K. Parsons, Department of Pediatric On-
cology, Dana Farber Cancer Institute, 44 Binney Street, Boston, MA
02115.

Medical and Pediatric Oncology Supplement 1:46–53 (1998)

© 1998 Wiley-Liss, Inc.



ticipate and assist in a patient’s acclimation to living with
cancer, both immediately and with regard to future po-
tential. The ramifications are enormous, impacting not
only on therapeutic interventions but also on utilization
priorities, health policy, and resource allocation. This pa-
per summarizes the two-tiered methodological challenge
in measuring QOL in pediatric cancer survivors–a chal-
lenge that is defined by the age of the respondents as well
as the disease.

CHILDREN’S ISSUES IN QUALITY-OF-LIFE
RESEARCH

The methodological development of an appropriate,
disease-specific, QOL instrument for the assessment of
pediatric cancer survivors parallels the development of
adult oncologic measurements in construct; in applica-
tion, however, the two populations differ enormously.
Childhood provides an entirely different context within
which disease and treatment are experienced. Therefore,
for children, a primary methodological goal is not so
much the reestablishment of appropriate disease-specific
domains but, rather, the accessibility and valid interpre-
tation of children’s responses. In the absence of this un-
derstanding, the qualitative values of children’s re-
sponses is meaningless. The choice of study paradigm,
therefore, must account for the pediatric setting.

The general domains that are recognized commonly in
both adult and pediatric QOL analyses include physical
function, role function, social/peer function, and emo-
tional well being. Although these domains may be rated
on the same continuum, the factors that define an indi-
vidual’s QOL may be different in the two contexts. Some
scales of physical function that are used in the adult
population, for example, are based on levels of indepen-
dence or required assistance. Children, by nature, have a
lower baseline of independence: requiring assistance is
less of a marker of severity. Similarly, children’s role
function is dictated by the roles they engage in (as dis-
played by school participation or family interaction).
Levels of functioning in school (and/or variations in
these levels) are different from levels of functioning in a
workplace, reflecting different expectations or require-
ments for ‘‘successful’’ involvement. Children’s social
groups and patterns of social involvement are also very
different from those of adults, reflecting both different
social roles and different social investments. Emotional
well being is correlated to children’s perceptions of
themselves and their perceptions of normal ‘‘successful’’
attainment of functional goals: both function and percep-
tion of function are influenced by cognitive and devel-
opmental maturity (which dictates both actual attainable
parameters and perceptions of self location within those
parameters).

Pediatric QOL assessment must incorporate the spe-

cific needs of children. This is done both by modifying
evaluated domains to recognize the unique functional
and emotional context of childhood and by using instru-
ments that are sensitive to children’s parameters of func-
tioning, as dictated by their developmental and cognitive
evolution. Specifically, pediatric assessment demands
the use of instruments that are developed for children.
Although the central domains that are being tested may
be the same for adults and children, the applicability to
each is different: questions that bear little relevance to a
subject’s life will render scores of little value.

In addition to the qualitative solidity of instrumental
development/selection, quantitative methodological is-
sues must be considered. These include the mode of ad-
ministration, selection of an appropriate respondent,
scope of measurement, timing of assessment, and valid
interpretation of the results. All of these issues are af-
fected by the limited accessibility of the pediatric popu-
lation, which is delineated specifically by children’s de-
velopmental variability and intellectual evolution.

The mode of administration used in QOL measure-
ment is dependent, in part, on the respondent who is
being questioned. Mode of administration pertains to
whether an interviewer administers the instrument or it is
self administered. Self administering the instrument
tends to be preferred, because it both reduces research
staff burden and, more importantly, eliminates inter-
viewer bias and/or administration variability. The suit-
ability of self-administered measures in a pediatric popu-
lation is controversial, with the debate centering around
the age at which children are intellectually/cognitively
capable of self sufficiency for testing and whether their
responses are valid and reliable. This is certainly related
to the complexity of the instrument and the questions that
are being asked. Most pediatric instruments are admin-
istered to a proxy respondent (parent, teacher, physician)
who is thought to understand the needs and concerns of
the child within a current and future context.

The appropriateness and validity of proxy reporting is
speculative [10]. Clearly, as dependents, children are rep-
resented by a decision maker, often a parent (or parents),
who is ultimately responsible for clinical evaluation and
who may have unique perceptions of QOL independent
of the child’s and the physician’s perceptions.

Whereas decision-maker input is incontrovertibly im-
portant, the validity of proxy reporting as a true measure
of child function is contested. Considerable variability
has been found between observers/respondents (physi-
cians, nurses, parents, teachers, and children) in the as-
sessment of morbidity, psychosocial function, and emo-
tional function [11,12]. Parental reporting is often diver-
gent, perhaps due to parents’ protective and/or idealized
expectations for their child or the convergence of their
own subjective experiences with the perceived experi-
ences of their child [13,14]. The issues become hazy.
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Reports indicate that children’s QOL is often correlated
strongly with parents’ sense of their own levels of sup-
port as well as their own socioeconomic status, educa-
tion, and emotional function [15,16]. These findings
highlight the potential significance of family dynamics of
children’s function: some responses might be artifacts of
parental proxy reporting in which the parent transfers
his/her own sense of debilitated function to the child.

The choice of respondent influences the scope of mea-
surement. Respondent validity is important in determin-
ing which scope is appropriate. Responses to objective
questions, such as clinical severity or school perfor-
mance, are most likely to be accurate regardless of ob-
server, whereas the answers to subjective questions about
anxiety, body image, or social dynamics are likely to be
less valid when received by proxy reporters [10]. If par-
ents or physicians are respondents, then the scope of
measurement should be limited to domains that are re-
spondent-valid: instruments that are global and proxy-
reported should be generalized (as opposed to in depth)
to avoid the greater respondent discrepancies that are
associated with subjectively influenced details. Aggre-
gated scores compound this respondent variability by ag-
gregating the error of margins for each domain. The re-
sultant total error margin can mask the actual delicate
differences between domains.

The timing of assessment is an important consider-
ation for pediatric research. Studies may be cross sec-
tional or longitudinal. Clearly, determining the timing of
assessment is dependent on the overall purpose of the
study and the availability of suitable measures. Chronic
illness outcomes research mandates longitudinal testing
to capture the dynamics of an illness with multiple se-
quelae spanning a range of time. Cross-sectional research
facilitates the accumulation of larger numbers of subjects
and is appropriate for the assessment of a finite outcome
at a fixed point in time. Cross-sectional studies do not
offer causative or comparative data (from baseline to
endpoint) for an individual patient, but they can be used
to establish general trends in the population.

Both types of studies, longitudinal and cross-sectional,
pose unique methodological considerations that are
driven by the progressive cognitive and emotional devel-
opment of childhood. Cross-sectional studies must be
careful to define the study paradigm so that they can limit
the variability imposed by the subjects’ developmental
staging. Longitudinal studies are more robust, because
comparisons can be made between developmental stages.
Particularly within chronically ill populations in which
illness may span several developmental stages of growth,
it is important to see how development impacts on QOL.
Cognitive and intellectual maturity, as discussed above,
defines not only functional roles but also the ways in
which those roles are perceived (distinction and interac-
tion between self and others). This directly influences a

child’s perception of QOL. It is possible that, even if
external variables remain constant, a child will perceive
things differently at each developmental stage. Longitu-
dinal assessments may clarify whether development in-
fluences a child’s QOL (clinically and cognitively) and
whether developmental shifts are based purely individu-
ally or exist across the population.

CANCER QUALITY-OF-LIFE RESEARCH

QOL postcancer is complex and multi-factorial, re-
flecting the wide range of different diseases (and con-
comitant patient experiences) that constitute the cancer
population. Like in all QOL research, the primary chal-
lenge is to identify the primary domains of QOL as valu-
able by clinical, functional, and emotional status. Cancer-
specific research must then examine the specific debili-
ties that are associated with cancer that drive patients’
health status. Studying this population is complicated by
the expansive parameters of the definition of cancer.
‘‘Cancer,’’ as a descriptive variable, is used to charac-
terize an underlying malignant process, but the term does
not designate the specific clinical and functional deficit/
symptoms that the malignancy produces (the specific dis-
ease). The cancer population, although it is unified by the
broad diagnosis, is distinctly stratified by the specific
diseases. QOL research within the cancer population
must address the separate issues created by both the
broad cancer diagnosis and the specific disease presen-
tation. Both aspects contribute to the actual function and
QOL of cancer patients. The former has primarily psy-
chosocial repercussions that concern mortality, social
stigma/stereotype, and having a long-term, often incur-
able illness. The latter involves the clinical, functional,
and psychosocial sequelae of the actual disease course
and treatment.

Considering the complexity created by this popula-
tion’s diversity, the methodological question becomes
one of construct. What are the appropriate QOL domains,
and what is the best approach to the measurement of
these domains? [17]. The consideration of an instru-
ment’s construct may be broken down into three meth-
odological criteria: face validity, content and/or construct
validity, and reliability [18].

Face validity is a measure of the common sense of an
instrument. Do the tests selected, the questions asked, or
the measurements taken seem to be related logically to
the phenomenon being measured [19]? Face validity can
testify to the completeness of the instrument. It is impor-
tant that a QOL instrument encompasses all of the central
aspects of patients’ experiences that might influence
global QOL. In relation to cancer research, this means
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that an instrument must be multi-dimensional and must
specifically address and distinguish generic, disease-
specific, and diagnosis-specific aspects of functional sta-
tus. Each exerts an important and distinct influence on
total QOL. The establishment of face validity must also
consider the applicability of the respondent. Different
observers have different perspectives. Some may be
more (or less) qualified than others to answer specific
questions. The comprehensiveness of an instrument is
limited by the limitations of the respondent. Thus, face
validity dictates both the scope of measurement and the
choice of respondents.

Content and construct validity is a measure of the
intrinsic value of the instrument; that is, does the instru-
ment intrinsically measure what it is supposed to mea-
sure? This is the quantitative backbone of qualitative
assessment. When looking at a global or summary score
of QOL, it must be clear that the sum represents accu-
rately the synergistic and individual contributions of the
influencing parts. If this is true, then there should be little
unexplained variability in the test analysis. Good content
validity ensures that the score of a domain describes
accurately a subject’s function and is therefore capable of
distinguishing differences between subjects (sensitivity).
An instrument’s ability to discriminate between individu-
als within one population is of critical consideration for
the comparison of patients within the cancer population.

Reliability is a measure of consistency, or how con-
sistently respondents score questions of equal or similar
value or both at a given time and over time. Reliability
has implications for both the instrument design (internal
consistency reliability) and the instrument’s efficacy in
serial application (test-retest reliability). These two types
of reliability function independently. In design, internal
consistency reliability can refer to the concordance be-
tween scores within a domain. For example, when a re-
spondent is asked different questions all within the same
domain, the scores should coalesce to indicate the same
general trend and direction. Therefore, a respondent who
scores high for running should also score high for walk-
ing–they both indicate physical function. Similarly,
scores should be reliable at different time points (test-
retest reliability). If a respondent scores high for running
at time A, then he or she should also score high for
running at time B,provided that clinical states and/or
influencing variables have not changed or been manipu-
lated. In populations with dynamic, varying clinical
courses, respondents’ scores will change over time com-
mensurate with the changes they experience clinically.
Therefore, whereas internal consistency reliability may
remain intact, test-retest reliability may vary with the
shifting clinical state. When an instrument is developed
for use within a clinically dynamic population, the in-
strument’s test-retest reliability must be determined ini-

tially by controlling for sources of variation. Once reli-
ability has been established, the instrument may be used
with confidence to capture accurately the true course of
respondents’ variable experiences.

The consideration of timing and clinical status is par-
ticularly germane to oncology research given the vari-
ability of the clinical course during and after cancer
therapy. Patients’ issues during therapy in the acute
phase tend to be very different from their issues in the
long term, reflecting the transition from acute concerns
for mortality and treatment-induced morbidity to long-
term concerns about normalcy and reintegration into nor-
mal functioning. The development of a study paradigm
for the oncology population must consider these key
transitions in health states and experiences: the study
question must be articulated clearly to address these dif-
ferences across time within the population. There are two
ways in which a study may examine the influence of time
on clinical status. Individual patients can be surveyed at
several points over time (longitudinal study), or a ran-
domly distributed sample of the patients may be sur-
veyed at one time as a snapshot of time across a popu-
lation (cross-sectional study). The advantages of the
cross-sectional snapshot often include access to a large(r)
population and the ability to conduct the assessment in a
relatively shorter research window. The most striking
disadvantage is that patients will be in the treatment and/
or recovery period at variable times. The interpretation of
results from a cross-sectional study must be made judi-
ciously, because it is so dependent on case mix. The
longitudinal study allows for intra-reporter comparison
across time as well as linkage to the clinical state.

The pediatric oncology literature to date has ap-
proached these issues from many different perspectives.
Whereas many researchers have relied on the use of the
limited standardized (or not standardized) instruments,
some investigators have developed instruments specifi-
cally for the purpose of analyzing QOL postcancer.
These efforts have been thwarted by a number of meth-
odological obstacles: the need for (and the apparent lack
of) a comprehensive identification of QOL domains; the
development of a tool that is global enough to address
and discern issues across the whole population and, yet,
that is sensitive to the subtle differences within disease
groups; and the extensive standardization needed to en-
sure reliability and validity. QOL research for adult on-
cology has overcome these methodological hurdles and
may serve as a template in the evolution of comprehen-
sive, multi-dimensional, disease-specific, QOL instru-
ments for pediatric oncology.

Historically, the difficulty in assessing more multidi-
mensional, cancer-specific QOL has been hallmarked by
the inability to reach a consensus about what dimensions
are of importance. This lack of definition has stymied the
development of new, more disease-specific, domain-
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appropriate instruments. Consequently, much of the early
research relied on more generalized, health-related, QOL
instruments that were developed for use within the gen-
eral population. The benefits of using generalized instru-
ments for a disease population is that the scores may be
compared with the standardized norms of the general
population. In this manner, differences between healthy
and ill populations may be identified, clarifying domains
that are affected by disease.

In the adult population, some generic but multi-
dimensional instruments that are used commonly to as-
sess health-related QOL include the Short-Form-36 (SF-
36) [20–21], the Sickness Impact Profile (SIP) [22], and
the Psychosocial Adjustment to Illness (PAIS) [23]. All
three were developed specifically to address illness-
related dysfunction. Each assesses a broad scope of do-
mains (including social, emotional, and role functioning,
well-being, and treatment satisfaction), which have been
validated extensively. It is of note that the SF-36 was
specifically designed and validated for use with chroni-
cally ill populations, suggesting a heightened sensitivity
to disease-specific issues and a limitation to assessing
outcomes that are important to chronically ill patients.
The primary drawback for these instruments’ application
in the cancer population is the lack of disease-specific
questions.

The analogous generic instruments that are used
within the pediatric population are less comprehensive
and tend to be oriented more around mental health and
behavioral adjustment. Commonly used instruments in-
clude the Child Behavior Checklist (CBCL) [24], the
Personal Adjustment and Role Skills Scale (PARS) [25],
and the Health Resources Inventory (HRI) [26]. Al-
though none of these was designed specifically to assess
chronically ill populations, each has been used for that
purpose. The primary drawback of these instruments is
the lack of multi-dimensionality. The CBCL is a parent-
report that was designed to assess social competencies
and behavior problems in children 4–16 years of age. It
may be used in conjunction with reports from teachers
and children (11–18 years of age). It is of note that the
CBCL has extensive gender- and age-specific standard-
ization. However, although the CBCL has met with suc-
cess in identifying behavioral differences between ill ver-
sus healthy pediatric groups, the instrument is not nec-
essarily appropriate for evaluation within groups. The
CBCL was designed to identify pathological differences,
but is not sensitive to the subtle differences within a
group [27]. The PARS, which is used to assess overall
psychosocial adjustment of children 5–18 years of age, is
similar to the CBCL. The PARS, however, has been vali-
dated within a group of chronically ill children. The HRI
is perhaps the most sensitive of the three instruments to
the dynamics of chronic illness. It is a parental rating of
a child’s psychological adjustment and resilience in

meeting new tasks and challenges. The HRI addresses
more subtle differences in competence rather than patho-
logical deviance, which may make it more applicable to
evaluations with a chronically ill population. None of
these instruments, however, is disease-specific, and none
was designed with regard to physical confounds. Test
items measure performance and accomplishments rather
than functional capacity. Often, chronically ill children
are limited in their activities but are still functionally
competent. The overlap between what is physical versus
psychological is sometimes cloudy, leading to inaccurate
scoring on a purely psychological evaluation.

Generalized tools are useful for the comparison of
individuals to the general population. It may be inappro-
priate, however, to assume that cancer patients exist
within the same context as the general population. Can-
cer patients’ lives are very different from those of normal
individuals due to the enormous physical and emotional
burdens that cancer survivors must endure. Thus, the
significance and value of experiences/healthstates/
compromise in functioning for the cancer patient may be
markedly different from generalized population norms.
The information gathered must be sensitive to differ-
ences within the disease population.

Several multi-dimensional, disease-specific question-
naires have been developed and validated specifically for
use within the adult cancer population [28]. Four well-
known instruments are the Functional Living Index-
Cancer (FLIC) [29], the Functional Assessment of Can-
cer Therapy (FACT) [30], the European Organization for
Research and Treatment of Cancer Quality-of-Life Ques-
tionnaire-Core (EORTC-QLQ C30) [31], and the Qual-
ity-of-Life Index (QLI) [32]. Although they differ in
some important ways, they all satisfy many of the criteria
discussed above for the development of a comprehensive
oncologic QOL instrument. They are cancer-specific,
with the purpose of discriminating differences within the
cancer population (within disease group); functionally
oriented; multi-dimensional (including generic and dis-
ease-specific domains); sensitive to patients’ changes
longitudinally; and succinct and easy to administer (all
but the QLI are self administered). The FLIC, the FACT,
and the EORTC-QLQ C30 are similar in content. One
disadvantage of using the FLIC is that it provides only a
total QOL score, which prevents the analysis of indi-
vidual domains, whereas the FACT, with its generic core
and multiple, specific subscales, reflect issues or prob-
lems that are associated with different diseases, treat-
ments, and symptom complexes. The FACT provides a
total QOL score as well as scores for the different do-
mains. The QLI is the most widely used observer-rated
scale and was designed to be conceptually similar to the
neonatal Apgar scale [33]. It provides a global score of
QOL. Its strengths include easy administration and
strong internal consistency. However, it is unclear how
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sensitive it is to actual patient function: observer and
patient ratings only show modest correlations.

QOL research in pediatric oncology has only just be-
gun to feature comprehensive, disease-specific instru-
ments comparable to those developed and validated in
the adult field. To date, only one instrument has been
validated. Goodwin et al. [34] recently reported on the
development and validation of the Pediatric Oncology
Quality-of-Life Scale (POQOLS), which is a parent-
reported measure for assessing the QOL of children with
cancer. This scale evaluates three factors: physical func-
tion and role restriction; emotional distress; and reaction
to current medical treatment. The POQOLS is similar to
the adult FLIC, in that it was designed specifically to
assess the oncology population: it includes questions that
are specific to experiences associated with cancer treat-
ment. Initial analysis of the instrument offers preliminary
support for the psychometric adequacy of the measure-
ment (internal consistency and concurrent and discrimi-
nant validity). The questionnaire appears to meet impor-
tant methodological criteria: it is comprehensive, easily
administered, reliable, and valid. The primary drawback
of the POQOLS is the omission of a child report. This
raises questions regarding the instrument’s sensitivity to
the actual experiences of the pediatric patient. Further
analysis is also needed to establish its validity longitudi-
nally.

The multi-attribute health status survey (MAHS) [35]
was also developed to assess QOL in children with can-
cer. The MAHS is multi-dimensional, including scales
for sensory function, mobility, emotion, cognition, self
care, pain, and fertility. Unlike the POQOLS, however,
this instrument attempts to define functional capacity
with scales similar to the Karnofsky Performance Index
[36] and the Lansky Play Performance Index [37]. Scores
are indicative of status at a point in time but not of overall
function and/or determinants of function. The goal of this
approach is to document the extent to which deficits in
health status for each attribute inhibit or prohibit normal
functioning rather than the level at which an individual
chooses to function, as would be reflected in a measure
of performance. The global health status of an individual
patient at a point in time is described as a health state,
which is defined by seven levels of function: one level
from each of the seven attributes. The health-related
QOL score for each global health state is calculated from
a mathematical formula, which is called a utility func-
tion, that is developed from measures of preferences [38].
The strength of this instrument is clearly its ability to
distinguish health state as a function of clinical severity.
Used for serial evaluations, it can delineate changes in
clinical status independent from the social and emotional
changes that occur commensurate to progression in dis-
ease, treatment, or survival status. However, the MAHS
is less capable of describing the dynamic qualities of

patients’ lives or the ways in which different attributes
synergistically influence an individual’s actual function.
Also, initial analysis of this instrument shows significant
divergence between the assessment of morbidity as re-
ported by different observers. This variability in scoring
mandates further analysis and/or the inclusion of multi-
observer scoring.

APPLICATIONS OF QUALITY-OF-LIFE ASSESSMENT

QOL assessment may serve as a descriptor or predic-
tor of outcome. QOL studies have been used to describe
follow-up to a single treatment modality, such as bone
marrow transplantation or in randomized clinical trials.
Depending on the goals of the study and the suitability of
the instruments selected, comparisons can be made
within the study population by clinically relevant sub-
groupings or can be made with normative data from the
general population to describe deviations in global or
domain-specific assessments [35].

Alternately, QOL assessment has been used as a pre-
dictor of outcome. Several studies in the adult oncology
population have demonstrated an association between
patient-rated QOL and survival [39,40]. This relationship
has also been described with physician-reported QOL by
using the QLI [41]. In multivariate analysis, QOL scores,
both global assessment and selected, domain-specific
items (e.g., physical functioning), have emerged as inde-
pendent predictors of enhanced survival. Information of
current functional status has also been shown to predict
future functioning as well as impact on utilization of
services.

QOL assessment, if it is conceived and elicited prop-
erly, has the potential to offer additional and often
complementary information on the patient’s status. Clar-
ity in the formulation of study goals, careful selection of
study instruments, frequency of assessment, and atten-
tion to the details of reporter selection will ensure that the
information realizes its potential in better informing phy-
sicians, patients, and policy makers about outcomes.

SUMMARY

QOL assessment in pediatric oncology is seriously
understudied, especially compared with the adult popu-
lation. The limited progress is due to the methodological
complexity of the task, which should not be viewed as
insurmountable. Given a precise study question, the
methodological issues can be clarified simply, piece by
piece. Researchers must consider very carefully the spe-
cific characteristics that define a study population in or-
der to choose an instrument that is domain-appropriate
and valid for the assessment paradigm. The first priority
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should be that a researcher must identify the means of
accessing the information of interest. In the pediatric
population, information about children’s status may be
elicited from parents, medical personnel, teachers, or the
children themselves. Clearly, the type of instrument to be
used for assessment is dependent on the choice of re-
porter. Researchers must also account for developmental
age and disease; in assessing generic and disease-specific
functioning, the ‘‘functional scale’’ against which an in-
dividual is compared must implicitly reflect the types of
activities and/or levels of functioning that are realistic
norms for the patient. Equally important is the analysis of
independent domains in order to characterize the dynam-
ics/divergence of clinical status and functional status.

What are the merits of conducting QOL research for
the pediatric cancer-survivor population? The policy im-
plications are profound and pervasive both for the indi-
vidual survivors (regarding treatment, care, and his/her
ultimate ability to reintegrate into society) and for society
(regarding resource allocation, cost planning, and pro-
ductivity). Commensurate with the rapid advancement of
oncologic therapy, there is now an expanding cohort of
pediatric cancer survivors. Current estimates suggest
that, by the turn of the century, 200,000 children will be
in this category. The long-term survivorship of this co-
hort is still poorly defined. However, as the survivors
mature, it is likely that their needs will evolve as well–
whether for treatment of secondary malignancies, long-
term morbidities, and fertility issues or for neuropsycho-
logical dysfunction, emotional counseling, or occupa-
tional issues. Children, as survivors, are unique, in that
their future (the context within which long-term outcome
is defined) spans decades. Based on a median age at
diagnosis of 6 years, survivors can expect to live an
additional 66 years. From a cost or policy perspective,
children represent enormous future potential. The impli-
cations of children’s long-term outcomes must be con-
sidered regarding the change in future potential second-
ary to survivorship.

Pediatric QOL research plays a role both inside and
outside the health care system. Clearly, in the provision
of health care, QOL data may be used to improve or
modify patient care by supplementing information about
the clinical status of individual patients. Information
about an individual’s general functioning, particularly as
it diverges from disease-specific functioning, comple-
ments clinical data to facilitate comprehensive care. In-
formation about the long-term outcomes of pediatric can-
cer, as a whole, will influence the policies of health care
institutions and the allocation of health care resources.
By expanding the scope of survivorship (or cure) to in-
clude long-term clinical and general ‘‘costs,’’ the ‘‘cost
of cure’’ is shifted: this shift will ultimately impact es-
timations of cost effectiveness, with ramifications for the
evaluation of hospital-wide protocols, utilization priori-

ties, and cost policies. Outside of the hospital, the impli-
cations of QOL research are equally ubiquitous. Pediatric
survivors will live an estimated 7 decades after ‘‘cure,’’
during which time they will exist almost entirely outside
the realm of health care; yet, their condition as a survivor,
with or without the long-term clinical toxicities second-
ary to treatment, will continue to affect some or all of
their abilities to function. Some survivors clearly have
special needs, whether they are physical, cognitive, or
emotional, that can influence their ability to lead normal,
productive lives.All survivors suffer the stigmatizing ef-
fects of their survivorship that impact on fundamental
areas, such as employment, insurability, and relation-
ships. QOL research will help clarify these needs, maxi-
mizing the allocation of resources (education, psycho-
logical or occupational therapy) as well as shaping ac-
tivities of daily living.

Pediatric QOL is a methodological conundrum, a
challenge that is driven in large part by the complexity of
assessing children and childhood. Given the enormous
importance of this work, however, it is a challenge that
can and will be met.
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