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OBJECTIVE: To report evidence regarding assessment methods and manage-
ment strategies for symptom clusters among children and adolescents with
cancer.

DATA SOURCES: Published research and clinical guidelines.

CONCLUSION: Although a number of studies have identified multiple co-
occurring symptoms in children and adolescents with cancer, only a few have
included analyses aimed at identifying symptom clusters. Evidence is limited
for symptom cluster management strategies.

IMPLICATIONS FOR NURSING PRACTICE: Researchers and clinicians need to employ
mechanisms that support children and adolescents to: 1) fully express multi-
ple, co-occurring symptoms; 2) identify symptom clusters within specific
developmental and diagnostic groups; and 3) develop and evaluate interven-
tions targeting symptom clusters.
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C hildren and adolescents with cancer ex-
perience multiple co-occurring physical
and psychological symptoms from their
disease and its treatment that nega-

tively affect their quality of life.1,2 Many pediatric
oncology studies report symptoms as single enti-
ties; however, symptoms rarely occur alone.3

Symptoms often emerge simultaneously, affecting
the intensity of current symptoms and the devel-
opment of additional symptoms.4,5 A symptom
cluster occurs when two or more symptoms inter-
act with each other, creating a relationship stronger
than that with other symptoms.6 Identification of
symptom clusters within pediatric oncology can
provide a greater understanding of the patient’s
symptom experience and support more effective
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symptom management strategies. This article
reviews symptom cluster assessment methods and
management strategies among children and ado-
lescents (age range, birth to 18 years) with a
diagnosis of any malignant disease.

Identifying symptom clusters among children and
adolescents is contingent on the ability of provid-
ers to assess for symptoms and pediatric patients
to comprehend and express their symptom expe-
riences. Approaches for symptom assessment vary
based on the child or adolescent’s developmental
level.7 Clinicians must rely on behavioral cues and
parent-proxy reports for young children who are
pre-verbal, as well as children and adolescents who
are unable to articulate their symptoms.7 Older chil-
dren and adolescents may be able to communicate
their symptom experiences; however, they may need
assistance to convey their experiences and encour-
agement to express their feelings. Furthermore, most
children and adolescents are achieving new cog-
nitive and psychosocial milestones as they undergo
treatment. Previous methods to assess and manage
symptoms may need to change as they mature. Cli-
nicians must be aware of various methods to assess
and manage co-occurring symptoms in children and
adolescents undergoing cancer treatment.

An awareness of the potential for the presence
of symptom clusters is essential when assessing or
managing symptoms in children and adolescents
with cancer. When identifying symptom clusters,
the strength of the relationships between symp-
toms should be considered, rather than identifying
and merely listing multiple symptoms.8 The
minimum number of symptoms to delineate a
symptom cluster varies within the literature.9-11 To
encompass all symptom cluster evidence within pe-
diatric oncology, this review defines symptom
clusters as two or more concurrent symptoms that
relate to one another. A comprehensive evalua-
tion of symptom assessment and management
strategies among children and adolescents with
cancer provides an opportunity to advance aware-
ness of symptom clusters.

SYMPTOM CLUSTER ASSESSMENT

Quantitative Assessment
Researchers have used multiple approaches to

quantitatively measure symptoms for cluster anal-
ysis in children undergoing cancer treatment. The
availability of pediatric instruments influences de-
cisions on measuring symptoms of interest. Using

a multi-symptom inventory with multivariate sta-
tistical analyses is one method to cast a “wide net”
to identify clusters of symptoms. The Memorial
Symptom Assessment Scale 10–18 (MSAS 10–18)12

is the most common instrument used in this
approach. Yeh and colleagues10 identified five dif-
ferent symptom clusters in 144 Taiwanese children
and adolescents (10 to 18 years of age) using
cluster analysis. Participants were heterogeneous
with regard to disease type, and included patients
who were receiving cancer treatment as well as
those who had completed therapy. Sensory con-
cerns and body image were the most prevalent
clusters. Baggott and colleagues11 also used the
MSAS 10–18 in 131 children and adolescents
ages 10 to 18 undergoing myelosuppressive che-
motherapy in the United States (US) for a variety
of cancer diseases. Exploratory factor analysis re-
vealed three clusters: chemotherapy sequelae
cluster, mood disturbance cluster, and a neuropsy-
chological discomfort cluster. Atay, Conk, and
Bahar13 used the MSAS 10–18 in 54 Turkish chil-
dren and adolescents age 10 to 18 to measure the
trajectory of symptom clusters during the first
3 months of chemotherapy treatment using cluster
analysis techniques. They found that symptom
clusters changed each month, illustrating the
dynamic nature of the symptom experience during
cancer treatment. Table 1 describes the symptom
clusters.9-11,13-15

A second approach to symptom cluster mea-
surement is to hypothesize which symptoms may
cluster together and then utilize individual self-
report instruments for each symptom in the
proposed cluster. Hockenberry and colleagues9 pro-
posed the symptom cluster of fatigue, nausea and
vomiting, and sleep disturbances and then exam-
ined their relationship to the clinical outcomes of
behavioral changes, depression, and performance
status in children ages 7 to 18 who were receiv-
ing chemotherapy in the US. The symptoms of
fatigue and sleep disturbance clustered together and
were predictive of more depressive symptoms and
behavioral changes in adolescents. In contrast, only
higher fatigue predicted more depressive symp-
toms in children (Table 1). In a secondary analysis
of the same patient group, the researchers catego-
rized the outcome measurements into levels of none,
mild, moderate, or severe and used a hierarchical
agglomerative cluster analysis approach.14 Two clus-
ters were identified with the first cluster, including
the fatigue subscales of energy, function, mood, and
depression, and the second cluster consisting of
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