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Review

Introduction

Children and adolescents receiving treatment for cancer 
experience multiple symptoms as a consequence of their 
disease and its treatment. These symptoms interfere with 
the child’s quality of life, including his or her ability to 
engage in daily, developmentally appropriate activities 
(Kestler & LoBiondo-Wood, 2012). The distress chil-
dren and adolescents experience from these symptoms 
affects not only themselves but extends to their parents 
and siblings as well (Linder, Bratton, Nguyen, Parker, & 
Wawrzynski, 2018; Pöder, Ljungman, & von Essen, 
2010). As the intensity of treatment for childhood cancer 
continues to increase, greater attention needs to be placed 
on alleviating symptoms. The first step in alleviating 
symptoms is symptom assessment.

An understanding of symptom assessment in children 
with cancer is foundational to the work of the Children’s 

Oncology Group (COG) Nursing Discipline, which has 
focused its research aims on key knowledge gaps that 
include understanding illness-related distress (Landier, 
Leonard, & Ruccione, 2013). This focus is aligned with 
the organizing framework for the COG Nursing Discipline 
(Hooke & Linder, 2019), which aims to appreciate how 
children and their families sustain or regain optimal 
health in the context of serious illness, and is based on 
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“doing well” concepts, such as resilience, quality of life, 
courageous coping, and hope (Kelly, Hooke, Ruccione, 
Landier, & Haase, 2014).

Purpose

This article is the second of a two-part summary (see 
also, Part I: Hooke & Linder, 2019) of the current evi-
dence addressing the assessment of symptoms frequently 
reported by children and adolescents receiving treatment 
for cancer. Data presented in these articles were presented 
at the COG Nursing Discipline State of the Science 
Symposium: Symptom Assessment During Childhood 
Cancer Treatment in October 2018 (R13CA232442). 
Specifically, this article reports summaries of studies 
reporting assessment of pain and sadness. The article also 
includes a presentation of studies meeting inclusion crite-
ria that also reported symptom clusters.

Method

A detailed description of the search strategy has been 
reported in the first article in this two-part summary of 
symptoms (Hooke & Linder, 2019). Inclusion criteria were 
studies and systematic reviews published between January 
2008 and May 2018, with a primary focus on symptom 
assessment among children and adolescents receiving 
treatment for cancer. Studies with a primary emphasis on 
instrument development or evaluation of an intervention 
were excluded, as were those that addressed symptoms at 
end-of-life or following completion of therapy.

Publications meeting criteria for inclusion for each 
symptom were further organized based on its emphasis. 
Categories of emphasis for the purpose of this review 
were (1) systematic reviews, (2) incidence of the symp-
tom, (3) correlates of the symptom, (4) trajectories of the 
symptom, (5) biomarkers associated with the symptom, 
and (6) the experience of the symptom. Publications that 
reported symptom clusters were organized according to 
the analytic approach—that is, whether the study sought 
to identify groups of related symptoms or groups of 
patients with similar symptom profiles.

Results

Pain

Conceptual Definition. Pain was defined using the Interna-
tional Association for the Study of Pain’s (2017) defini-
tion, “An unpleasant sensory and emotional experience 
associated with actual or potential tissue damage, or 
described in terms of such damage.” Both acute and 
chronic sources of pain were considered in relation to the 
search.

Summary of Studies. After applying the search terms, 88 
publications addressing pain and 269 publications 
addressing multiple symptoms were identified. Forty-
three of these publications met criteria for inclusion and 
are presented in Table 1.

Publications from nine countries: the United States, 
Australia, Taiwan, Turkey, Thailand, Nigeria, China, 
Iran, and Canada, were included. Multiple strategies were 
used to measure pain and its correlates. These included 
self-report instruments completed by the child and/or par-
ent, drawings, a heuristics-based app, interviews, salivary 
biomarkers, and medical record documentation.

Prevalence of Pain. Although causes of pain varied across 
the cancer treatment continuum, pain was consistently 
among the most prevalent symptoms reported by chil-
dren, adolescents, and their parents (Baggott et al., 2009; 
Erickson et al., 2013; Kestler & LoBiondo-Wood, 2012). 
The prevalence of pain varied from 28% to 62% across 
studies (Abu-Saad Huijer et al., 2013; Baggott et al., 
2012; Linder, Al-Qaaydeh, et al., 2018; Madi & Clinton, 
2018; Olagunju et al., 2016; Williams et al., 2014; Wil-
liams et al., 2015).

Characteristics of Pain. Pain tended to be of moderate or 
greater severity and moderate or greater distress when it 
was reported (Jacob et al., 2008; Linder, Al-Qaaydeh, 
et al., 2018; Madi & Clinton, 2018; Olagunju et al., 2016; 
Williams et al., 2015). The most frequent locations of 
severe pain were the abdomen, lower back, forehead, and 
upper chest (Jacob et al., 2008; Madi & Clinton, 2018). 
Of note, approximately half of children who reported 
severe pain experienced breakthrough pain (Friedrichs-
dorf et al., 2007). Children often described the pain they 
experienced during these breakthrough episodes as 
“sharp” or “shooting.” Younger children (7-12 years) 
were at greater risk for breakthrough pain compared with 
adolescents (Friedrichsdorf et al., 2007). Adolescent girls 
reported greater pain intensity compared with boys; how-
ever, their parents reported greater pain intensity for boys 
compared with girls (Hechler et al., 2009).

Sources of Pain. Studies also addressed distinct sources of 
pain. Approximately 26% of adolescents receiving che-
motherapy reported neuropathic pain—that is, pain 
occurring as a consequence of damage to the somatosen-
sory nervous system (Acquazzino et al., 2017; Interna-
tional Association for the Study of Pain, 2018). 
Neuropathic pain was most frequently attributed to treat-
ment (Anghelescu et al., 2014) and was not associated 
with the cumulative dose of vincristine (Anghelescu 
et al., 2011). Three fourths of children undergoing ampu-
tation reported phantom limb pain—that is, pain per-
ceived as arising in the missing limb (Burgoyne et al., 
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2012; International Association for the Study of Pain, 
2014). This pain was not associated with the child’s age 
or presence of pre-amputation pain. Children’s pain expe-
riences also influenced the treatment they received. Eight 
of nine children receiving imatinib for chronic myeloge-
nous leukemia reported pain, and three of these children 
had this medication discontinued because of their pain 
(Heym et al., 2015).

Correlates and Perceived Causes of Pain. Pain was associ-
ated with poorer emotional well-being and functional sta-
tus. The presence of pain was correlated with lower 
emotional scores (Arslan et al., 2013) and less positive 
affect (Wesley et al., 2013). Children who experienced 
greater interference from their pain also experienced 
poorer functional status (Buckner et al., 2014). The 
child’s experience of pain also extended to others. Paren-
tal anxiety was positively correlated with their perception 
of the child’s pain (Link & Fortier, 2016).

Adolescents and young adults (AYA) reported multi-
ple and varied perceived causes of their pain using a 
symptom heuristics app. These perceived sources of pain 
included chemotherapy, cancer, procedures, treatment, 
GCSF (granulocyte colony stimulating factor) injections, 
lack of energy, tingling in hands and feet, nausea, consti-
pation, and worry (Ameringer et al., 2015).

Pain Trajectory. Studies provided perspectives on the tra-
jectory of pain at different aspects of the treatment con-
tinuum. Children’s self-reported and parent-reported pain 
decreased during the first year following initiation of 
therapy for acute lymphoblastic leukemia (ALL) (Dupuis 
et al., 2016; Hockenberry et al., 2017). The prevalence 
and severity of pain decreased during a hospitalization 
(Jacob et al., 2007; Miller et al., 2011), suggesting that 
pain among hospitalized children may be more episodic 
in nature. In contrast, however, the prevalence and sever-
ity of pain persisted over the course of a cycle of chemo-
therapy (Baggott et al., 2010; Walker et al., 2010). 
Adolescents reporting pain following hematopoietic stem 
cell transplant (HSCT) also experienced persistence of 
pain at 60 days posttransplant (Rodgers et al., 2014).

Biomarkers. Two studies provided insights into biomark-
ers associated with the pain experience. Morning salivary 
cortisol levels were positively correlated with greater 
sensitivity to pain among 78 Iranian children with ALL 
(Firoozi & Rostami, 2012). Gender and age moderated 
the relationship with girls and younger children demon-
strating a higher pain sensitivity.

Salivary alpha amylase levels were positively corre-
lated with pain severity among nine adolescents receiving 
chemotherapy during the initial 6 months following diag-
nosis (Ameringer et al., 2013). The trajectory of pain 

across four time points during a cycle of chemotherapy 
was not significant, suggesting a varied individual expe-
rience of this symptom.

Experience of Pain. Two studies provided qualitative per-
spectives of children’s experiences of pain. Interviews 
with 13 children and adolescents indicated that children 
frequently described symptoms as feeling states, such as 
“I feel sore and hurting.” Children also related how pain 
became an extension of themselves, defining who they 
are, taking over their lives, was associated with feelings 
of unfairness; and felt like pincushion, bruised, and 
wounded (Woodgate, 2008).

Pain was represented in 12 of 27 drawings of “sick 
day” experiences by 6- to 12-year-old children (Linder, 
Bratton et al., 2018). Sources of pain included general 
pain, headaches, and procedural pain. Children’s draw-
ings also included the self-management strategies they 
initiated in response to pain such as to “stay in bed” or 
“lie down on the couch with a blanket.”

Sadness

Conceptual Definition. Sadness was defined as an emotion 
that can be regarded as a natural response to physical or 
psychological pain. For the purpose of this review, sad-
ness was regarded as distinct from clinically diagnosed 
mood disorders, such as depression.

Summary of Studies. After applying the search terms, 25 
publications addressing sadness and 269 publications 
addressing multiple symptoms were identified. Nineteen 
publications met criteria for inclusion and are presented 
in Table 2.

Publications from seven countries—the United States, 
Nigeria, Pakistan, Taiwan, Turkey, China, and Lebanon—
were included. Multiple strategies were used to measure 
sadness and its correlates. These included self-report 
instruments completed by the child and/or parent, draw-
ings, a heuristics-based app, interviews, and investigator 
observation.

Prevalence and Characteristics of Sadness. Sadness was the 
most prevalent psychosocial symptom and was among the 
five most prevalent symptoms across studies reporting 
multiple symptoms (Abu-Saad Huijer et al., 2013; Linder, 
Al-Qaaydeh, et al., 2018). Nearly all children experienced 
at least some degree of sadness (Li et al., 2010), and the 
prevalence at any given point in time ranged from 15% to 
61%. Sadness was also prevalent across the cancer treat-
ment continuum, both prior to and following receipt of 
chemotherapy (Baggott et al., 2012; Walker et al., 2010; 
Yeh et al., 2009). When present, sadness was of moderate 
or greater severity ≥ 50% of the time and of moderate or 
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greater distress 30% to 60% of the time (Linder, Al-
Qaaydeh, et al., 2018; Olagunju et al., 2016).

Correlates and Perceived Causes of Sadness. The presence 
of self-reported sadness was correlated with lower qual-
ity of life scores among 93 Turkish children and adoles-
cents receiving chemotherapy (Arslan et al., 2013). 
Adolescents’ use of secondary coping skills such as cog-
nitive reappraisal and the use of distraction techniques 
predicted a higher positive affect during the initial 6 
months following diagnosis (Murphy et al., 2017). Sev-
enty-two AYAs reported their perceived causes of sad-
ness using a symptom heuristics app delivered via a 
tablet computer. These included their cancer experience, 
uncertainty, hair loss, “a lot going on,” feeling irritable, 
and lack of energy (Ameringer et al., 2015).

Sadness Trajectory. The prevalence and characteristics of 
sadness varied over time. Although the overall preva-
lence of sadness decreased over a cycle of chemotherapy, 
its severity increased among those children and adoles-
cents reporting the symptom (Baggott et al., 2010). The 
prevalence of sadness decreased over six time points dur-
ing the first year of treatment for ALL (Hockenberry 
et al., 2014). Its prevalence persisted, however, among 
adolescents during the initial 60 days following discharge 
for HSCT (Rodgers et al., 2014).

Experience of Sadness. Drawings by American and Paki-
stani elementary school–age children emphasized the 
pervasiveness of sadness as an emotional response to the 
cancer experience. Children’s drawings depict sadness as 
associated with social isolation, separation from siblings, 
grief, and extending to other family members (Linder, 
Bratton et al., 2018; Sadruddin & Hameed-ur-Rehman, 
2013). School-age children receiving treatment for ALL 
also experienced sadness in response to lumbar punctures 
(Xie et al., 2017). Sadness was a prevalent theme of con-
cern among AYAs at the time of diagnosis (Korsvold 
et al., 2017). Review of audio-recorded interviews indi-
cated that health care providers were less responsive to 
AYAs’ emotional concerns and responses compared with 
requests for information.

Symptom Clusters

Conceptual Definition. Although the exact definition of a 
symptom cluster remains “elusive” (Barsevick, 2007), a 
cluster is generally regarded as two or more co-occurring 
symptoms that are related to one another (Kim, McGuire, 
Tulman, & Barsevick, 2005). Clusters are regarded as 
being independent of one another; however, the symp-
toms within a given cluster may or may not share a com-
mon etiology.

Summary of Studies. After applying the search terms 
across the individual symptoms that were included in this 
review and the 269 publications addressing multiple 
symptoms, eight publications met criteria for inclusion 
and are presented in Table 3. Publications from three 
countries—the United States, Taiwan, and Turkey—were 
included. Strategies for evaluating clusters varied across 
studies and included identification of groups of related 
symptoms as well as groups of children and adolescents 
with similar symptom profiles.

Studies Reporting Clusters of Symptoms. Six publications 
reported groups of related symptoms. Among 67 children 
and adolescents receiving highly emetogenic chemother-
apy, a linear mixed model using principal component 
analysis identified greater depressive symptoms among 
adolescents with a cluster of sleep disturbance and fatigue 
(Hockenberry et al., 2011).

Ten cluster categories were identified using qualitative 
content analysis procedures of clusters that were self-
reported by 72 AYAs receiving myelosuppressive chemo-
therapy (Ameringer et al., 2015). The most frequently 
named clusters included nausea/eating problems/appetite 
problems, treatment and chemotherapy-related, irritating 
symptoms, and sleep/sleeping.

Exploratory factor analysis identified three symptom 
clusters among children and adolescents receiving myelo-
suppressive chemotherapy (Baggott et al., 2012). These 
clusters included mood disturbance, neuropsychological 
discomfort, and chemotherapy sequelae, and remained 
stable whether using the occurrence of a symptom or its 
severity as the basis for analysis. Of note, fatigue was 
included in the chemotherapy sequelae cluster when anal-
yses were based on occurrence and in the neuropsycho-
logical discomfort clusters when analyses were based on 
severity.

Three publications reported clusters identified using 
cluster analysis procedures. Among 54 Turkish children 
newly diagnosed with cancer, the number and composi-
tion of clusters varied across the first 3 months of treat-
ment. Eight symptoms—changes in the way food tastes, 
dizziness, feeling irritable, lack of energy, nausea, sad-
ness, vomiting, and worry—were present in clusters at 
each of the three time points (Atay et al., 2012).

Among 67 children and adolescents receiving highly 
emetogenic chemotherapy, hierarchical agglomerative 
cluster analysis identified two clusters, an emotional 
cluster that included fatigue and sadness and a physical 
cluster that included vomiting, nausea, physical perfor-
mance, and disrupted sleep (Hockenberry et al., 2011). A 
cross-sectional study that included 144 children and ado-
lescents who were receiving therapy (n = 108) and who 
had completed therapy (n = 36) identified five clusters. 
These clusters included sensory discomfort/body image, 



274 

T
ab

le
 3

. 
St

ud
ie

s 
R

ep
or

tin
g 

C
lu

st
er

s.

T
itl

e 
an

d 
au

th
or

s
Sa

m
pl

e
A

na
ly

tic
 a

pp
ro

ac
h

Fi
nd

in
gs

S
tu

di
es

 id
en

ti
fy

in
g 

cl
us

te
rs

 o
f s

ym
pt

o
m

s 
(n

 =
 6

)
A

 p
ri

or
i i

de
nt

ifi
ed

 c
lu

st
er

 (
n 
=

 1
)

 
Sy

m
pt

om
 c

lu
st

er
s 

in
 c

hi
ld

re
n 

an
d 

ad
ol

es
ce

nt
s 

re
ce

iv
in

g 
ci

sp
la

tin
, d

ox
or

ub
ic

in
, o

r 
ifo

sf
am

id
e 

(H
oc

ke
nb

er
ry

 e
t 

al
., 

20
10

)

67
 c

hi
ld

re
n 

an
d 

ad
ol

es
ce

nt
s 

7-
18

 
ye

ar
s

Li
ne

ar
 m

ix
ed

 m
od

el
; 

pr
in

ci
pa

l c
om

po
ne

nt
 

an
al

ys
is

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
gr

ea
te

r 
am

on
g 

ad
ol

es
ce

nt
s 

w
ith

 
cl

us
te

r 
of

 s
le

ep
 d

is
tu

rb
an

ce
 a

nd
 fa

tig
ue

Pa
tie

nt
-r

ep
or

te
d 

cl
us

te
rs

 (
n 
=

 1
)

 
Sy

m
pt

om
s 

an
d 

sy
m

pt
om

 c
lu

st
er

s 
id

en
tif

ie
d 

by
 

A
Y

A
s 

w
ith

 c
an

ce
r 

us
in

g 
a 

sy
m

pt
om

 h
eu

ri
st

ic
s 

ap
p 

(A
m

er
in

ge
r 

et
 a

l.,
 2

01
5)

72
 A

Y
A

s 
15

-2
9 

ye
ar

s
C

on
te

nt
 a

na
ly

si
s 

of
 

pa
tie

nt
-id

en
tif

ie
d 

cl
us

te
rs

10
 c

lu
st

er
 c

at
eg

or
ie

s 
id

en
tif

ie
d

M
os

t 
fr

eq
ue

nt
 in

cl
ud

ed
 n

au
se

a/
ea

tin
g 

pr
ob

le
m

s/
ap

pe
tit

e 
pr

ob
le

m
s,

 t
re

at
m

en
t 

an
d 

ch
em

ot
he

ra
py

-r
el

at
ed

, i
rr

ita
tin

g 
sy

m
pt

om
s,

 a
nd

 s
le

ep
/s

le
ep

in
g.

St
at

is
tic

al
ly

 id
en

tif
ie

d 
cl

us
te

rs
 (

n 
=

 4
)

 
Id

en
tif

yi
ng

 s
ym

pt
om

 c
lu

st
er

s 
in

 p
ae

di
at

ri
c 

ca
nc

er
 p

at
ie

nt
s 

us
in

g 
th

e 
M

em
or

ia
l S

ym
pt

om
 

A
ss

es
sm

en
t 

Sc
al

e 
(A

ta
y 

et
 a

l.,
 2

01
2)

54
 c

hi
ld

re
n 

10
-

18
 y

ea
rs

 n
ew

ly
 

di
ag

no
se

d 
w

ith
 

ca
nc

er

C
lu

st
er

 a
na

ly
si

s 
w

ith
 

Pe
ar

so
n 

co
rr

el
at

io
n 

as
 d

is
ta

nc
e 

m
ea

su
re

C
lu

st
er

s 
va

ri
ed

 in
 c

om
po

si
tio

n 
ac

ro
ss

 t
he

 fi
rs

t 
3 

m
on

th
s 

af
te

r 
di

ag
no

si
s.

Ei
gh

t 
sy

m
pt

om
s—

ch
an

ge
s 

in
 t

he
 w

ay
 fo

od
 t

as
te

d,
 d

iz
zi

ne
ss

, 
fe

el
in

g 
ir

ri
ta

bl
e,

 la
ck

 o
f e

ne
rg

y,
 n

au
se

a,
 s

ad
ne

ss
, v

om
iti

ng
, 

an
d 

w
or

ry
 —

pr
es

en
t 

in
 c

lu
st

er
s 

at
 e

ac
h 

of
 t

he
 fi

rs
t 

3 
m

on
th

s.
 

Sy
m

pt
om

 c
lu

st
er

 a
na

ly
se

s 
ba

se
d 

on
 s

ym
pt

om
 

oc
cu

rr
en

ce
 a

nd
 s

ev
er

ity
 r

at
in

gs
 a

m
on

g 
pe

di
at

ri
c 

on
co

lo
gy

 p
at

ie
nt

s 
du

ri
ng

 m
ye

lo
su

pp
re

ss
iv

e 
ch

em
ot

he
ra

py
 (

Ba
gg

ot
t, 

et
 a

l.,
 2

01
2)

13
1 

ch
ild

re
n 

10
-1

8 
ye

ar
s 

ab
ou

t 
to

 r
ec

ei
ve

 
ch

em
ot

he
ra

py

Ex
pl

or
at

or
y 

fa
ct

or
 

an
al

ys
is

T
hr

ee
 c

lu
st

er
s:

 M
oo

d 
di

st
ur

ba
nc

e,
 n

eu
ro

ps
yc

ho
lo

gi
ca

l 
di

sc
om

fo
rt

, a
nd

 c
he

m
ot

he
ra

py
 s

eq
ue

la
e 

id
en

tif
ie

d 
w

he
th

er
 

us
in

g 
sy

m
pt

om
 o

cc
ur

re
nc

e 
or

 s
ev

er
ity

 fo
r 

an
al

ys
is

 
Si

ck
ne

ss
 b

eh
av

io
r 

cl
us

te
ri

ng
 in

 c
hi

ld
re

n 
w

ith
 

ca
nc

er
 (

H
oc

ke
nb

er
ry

, H
oo

ke
, M

cC
ar

th
y,

 &
 

G
re

gu
ri

ch
, 2

01
1)

67
 c

hi
ld

re
n 

an
d 

ad
ol

es
ce

nt
s 

7-
18

 
ye

ar
s

H
ie

ra
rc

hi
ca

l 
ag

gl
om

er
at

iv
e 

cl
us

te
r 

an
al

ys
is

T
w

o 
cl

us
te

rs
: E

m
ot

io
na

l, 
in

cl
ud

in
g 

fa
tig

ue
 a

nd
 s

ad
ne

ss
; 

Ph
ys

ic
al

, i
nc

lu
di

ng
 v

om
iti

ng
, n

au
se

a,
 p

hy
si

ca
l p

er
fo

rm
an

ce
, 

an
d 

sl
ee

p
 

Sy
m

pt
om

 c
lu

st
er

in
g 

in
 o

ld
er

 T
ai

w
an

es
e 

ch
ild

re
n 

w
ith

 c
an

ce
r 

(Y
eh

 e
t 

al
., 

20
08

)
14

4 
ch

ild
re

n 
10

-1
8 

ye
ar

s
H

ie
ra

rc
hi

ca
l 

ag
gl

om
er

at
iv

e 
cl

us
te

r 
an

al
ys

is

Fi
ve

 c
lu

st
er

s:
 s

en
so

ry
 d

is
co

m
fo

rt
/b

od
y 

im
ag

e,
 c

ir
cu

la
to

ry
/

re
sp

ir
at

or
y 

sy
st

em
, f

at
ig

ue
/s

le
ep

 d
is

tu
rb

an
ce

/d
ep

re
ss

io
n,

 
bo

dy
 im

ag
e,

 g
st

ro
in

te
st

in
al

/p
ai

n
S

tu
di

es
 id

en
ti

fy
in

g 
pa

ti
en

ts
 w

it
h 

si
m

ila
r 

sy
m

pt
o

m
 p

ro
fil

es
 (
n 
=

 2
)

 
Sy

m
pt

om
 t

ra
je

ct
or

ie
s 

in
 c

hi
ld

re
n 

re
ce

iv
in

g 
tr

ea
tm

en
t 

fo
r 

le
uk

em
ia

: A
 la

te
nt

 c
la

ss
 g

ro
w

th
 

an
al

ys
is

 w
ith

 m
ul

tit
ra

je
ct

or
y 

m
od

el
in

g 
(H

oc
ke

nb
er

ry
 e

t 
al

., 
20

17
)

23
6 

ch
ild

re
n 

w
ith

 
le

uk
em

ia
 3

-1
8 

ye
ar

s

La
te

nt
 c

la
ss

 g
ro

w
th

 
an

al
ys

is
T

hr
ee

 la
te

nt
 c

la
ss

es
 o

f s
ym

pt
om

 t
ra

je
ct

or
ie

s 
id

en
tif

ie
d 

ov
er

 
th

e 
fir

st
 1

8 
m

on
th

s 
of

 t
re

at
m

en
t: 

m
ild

, m
od

er
at

e,
 a

nd
 

se
ve

re
 s

ym
pt

om
 t

ra
je

ct
or

ie
s

R
ac

e/
et

hn
ic

ity
 o

nl
y 

de
m

og
ra

ph
ic

 v
ar

ia
bl

e 
si

gn
ifi

ca
nt

ly
 r

el
at

ed
 

to
 g

ro
up

 m
em

be
rs

hi
p.

 
Ph

ys
ic

al
 a

ct
iv

ity
, t

he
 c

hi
ld

ho
od

 c
an

ce
r 

sy
m

pt
om

 
cl

us
te

r-
le

uk
em

ia
, a

nd
 c

og
ni

tiv
e 

fu
nc

tio
n:

  
A

 lo
ng

itu
di

na
l m

ed
ia

tio
n 

an
al

ys
is

  
(H

oo
ke

 e
t 

al
., 

20
18

)

32
7 

ch
ild

re
n 

3-
18

 
ye

ar
s

Lo
ng

itu
di

na
l p

ar
al

le
l 

pr
oc

es
s

W
he

n 
ph

ys
ic

al
 a

ct
iv

ity
 le

ve
ls

 w
er

e 
hi

gh
 a

t 
th

e 
fir

st
 o

f 4
 t

im
e 

po
in

ts
 d

ur
in

g 
th

e 
fir

st
 y

ea
r 

of
 A

LL
 t

re
at

m
en

t, 
ch

ild
re

n 
ha

d 
a 

de
cr

ea
se

 in
 t

he
 s

ev
er

ity
 o

f t
he

 s
ym

pt
om

 c
lu

st
er

 o
f 

fa
tig

ue
, s

le
ep

 d
is

tu
rb

an
ce

s,
 p

ai
n,

 n
au

se
a,

 a
nd

 d
ep

re
ss

io
n.

N
ot

e.
 A

LL
 =

 a
cu

te
 ly

m
ph

ob
la

st
ic

 le
uk

em
ia

; A
Y

A
s 
=

 a
do

le
sc

en
ts

 a
nd

 y
ou

ng
 a

du
lts

.



Linder and Hooke 275

circulatory/respiratory system, fatigue/sleep disturbance/
depression, body image, and gastrointestinal pain (Yeh 
et al., 2008).

Studies Reporting Symptom Profiles. Two publications 
reported symptom profiles among children receiving 
treatment for ALL. Three latent classes of trajectories for 
the symptoms of fatigue, sleep disturbance, pain, nausea, 
and depression—mild, moderate, and severe—were iden-
tified among 236 children and adolescents during the first 
18 months of therapy (Hockenberry et al., 2017). Race/
ethnicity was the only demographic variable significantly 
related to group membership. Hispanic children and ado-
lescents were less likely than non-Hispanic participants 
to experience more severe symptoms over time.

The role of the symptom cluster of fatigue, sleep dis-
turbances, pain, nausea, and depression was further ana-
lyzed as a mediator between physical activity and 
cognitive function among 327 children and adolescents 
during the first year of treatment for ALL (Hooke et al., 
2018). When physical activity was high at the first of four 
time points during the first year of treatment, children had 
a decrease in the severity of the symptom cluster. Children 
with a greater severity of the symptom cluster at the first 
time point also had poorer cognitive function, and their 
cognitive function declined over time.

Discussion

The reviews presented in this two-part series provide evi-
dence for the high prevalence and persistence of distress-
ing symptoms across treatment for childhood and 
adolescent cancer. These symptoms are a disruptive pres-
ence in the lives of children and their families. Whether 
experienced in the hospital or at home, symptoms inter-
fere with children’s ability to participate in age-appropri-
ate activities and negatively influence their quality of life.

Although pain has long been identified as a highly 
prevalent and distressing symptom resulting from the 
child’s cancer, its treatment, and procedures, current liter-
ature provides evidence of its persistence. Studies included 
in this review provided evidence of the prevalence and 
distressing nature of pain across the childhood cancer 
treatment continuum and across international settings.

Studies provided evidence for the varying trajectory of 
children’s pain experience across multiple cycles of che-
motherapy as well as within a given cycle. From a larger 
scale perspective, the prevalence of pain decreased over 
the course of treatment for ALL (Dupuis et al., 2016; 
Hockenberry et al., 2014; Hockenberry et al., 2017). 
Those children and adolescents who reported pain at the 
start of a cycle of myelosuppressive chemotherapy, how-
ever, tended to experience persistent pain across that 
cycle (Baggott et al., 2010; Walker et al., 2010).

Studies also provided evidence of biologic correlates 
of pain and specific sources of pain, including neuro-
pathic pain, phantom limb pain, and procedural pain. 
Neuropathic pain, specifically, may be underrecognized 
and, therefore, undermanaged (Acquazzino et al., 2017).

Consequences of pain, particularly persistent pain, 
included poorer emotional health and decreased func-
tional status (Arslan et al., 2013; Buckner et al., 2014; 
Wesley et al., 2013). Persistent pain also had conse-
quences affecting the child’s treatment, including discon-
tinuation of disease-directed therapy (Heym et al., 2015).

Sadness was a typical emotional response, and the 
most prevalent psychosocial symptom associated with the 
cancer experience. The experience of sadness was com-
mon across age-groups and across countries. Children 
experienced multiple sources of sadness, including treat-
ment-related procedures as well as a sense of isolation and 
grief (Linder, Bratton, et al., 2018; Sadruddin & Hameed-
ur-Rehman, 2013; Xie et al., 2017). Although the preva-
lence of sadness decreases over the course of treatment 
and over a cycle of chemotherapy (Hockenberry et al., 
2014), persistent sadness, when it occurred, was of greater 
severity and associated distress (Baggott et al., 2010).

Of note, the experience of sadness, in and of itself, is 
not abnormal and should be anticipated as part of the 
child or adolescent’s response to cancer and its diagnosis 
(Korsvold et al., 2017). Sadness that persists or is of high 
severity may warrant additional attention and interven-
tion. Efforts to build capacity in the child or adolescent, 
such as the use of secondary coping mechanisms, may 
serve to build resilience and help alleviate a more severe 
experience (Murphy et al., 2017).

Although studies investigating symptom clusters were 
heterogeneous with regard to their methods, study sample 
characteristics, and definitions of variables, they provide 
important insights into the patient experience, as well as 
potential etiologies for individual symptoms. As an 
example, depending on the analytic approach, fatigue 
could be included as either a physical or emotional symp-
tom within a cluster (Baggott et al., 2012; Hockenberry 
et al., 2011). The clusters identified within these studies, 
regardless of analytic approach, also reflected the preva-
lence, severity, and distress of the symptoms included as 
part of this review. Publications identifying latent classes, 
or groups of patients, based on a common symptom expe-
rience also provide evidence for varied individual trajec-
tories of symptoms over time.

Limitations

The scope of the review presented in this two-part article 
series was limited to a 10-year period and was also limited 
to studies including children receiving treatment with cura-
tive intent. The exclusion of intervention studies limited 
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the ability to address the efficacy, or lack thereof, of inter-
ventions targeted at the symptoms included in this review.

The heterogeneity with regard to study methods, 
approaches to symptom measurement, and study samples 
across studies are additional limitations. Most studies 
were cross-sectional and some included children who had 
completed therapy. These factors limited the ability to 
make inferences about the course or characteristics of a 
symptom during treatment as well as to distinguish 
between symptom reports of children who were receiving 
therapy compared with those who had completed treat-
ment. Different measures were used across studies. These 
measures may or may not have had the same sensitivity to 
capturing change over time.

Among those studies that included a single diagnostic 
group, ALL was the predominant diagnosis. As a result, 
the symptom experiences of children and adolescents 
with other distinct diagnoses is not clearly known.

Clinical Implications

Results of this review provide support for the need for 
symptom assessment in the clinical setting. Because the 
patient’s self-report is the gold standard for determining 
the presence of a symptom (Cleeland & Mendoza, 2011; 
Humphreys et al., 2008), approaches to symptom assess-
ment need to incorporate the child’s perspective with the 
understanding that even children as young as 4 years of 
age have the capacity to provide self-report (Woodgate, 
Degner, & Yanofsky, 2003).

A comprehensive approach to symptom assessment in 
the clinical setting is needed.

Although pediatric oncology clinicians have a broad 
awareness of children’s symptoms, routine symptom 
assessment is often guided by regulatory criteria such as 
Joint Commission expectations for pain assessment 
(Linder & Wawrzynski, 2018). Resources to support chil-
dren’s self-report of symptoms in the clinical setting are 
emerging and are being developed for children as young 
as 4 years of age (Dupuis et al., 2018; Tomlinson et al., 
2014; Tomlinson et al., 2019).

Clinician education also needs to address the changing 
nature of symptoms on a daily basis and even within the 
course of a day. Guidance on reassessment, particularly 
during inpatient admissions in which patients may be expe-
riencing acute exacerbations of a given symptom, is needed. 
Clinicians also need to be aware that persistent symptoms 
are more likely to be of greater severity and distress.

Future Directions

The COG framework for nursing research provides guidance 
for future directions targeted at alleviating symptoms 
and their associated distress (Landier et al., 2013). 
Interventions targeted at both the symptoms themselves 

as well as supporting the child’s coping with symptoms 
and fostering resilience have the potential to enhance the 
child’s well-being. Interventions have the potential not 
only to provide relief of the symptom itself but also may 
extend to other aspects of the child’s development, 
including cognitive function (Hooke et al., 2018).

Although evidence is emerging about the trajectories 
of symptoms over time, whether across a cycle of chemo-
therapy or multiple cycles of treatment, more research is 
needed. For some children, the experience of symptoms 
may become their “new normal.” Future research could 
investigate the extent to which, for some children, symp-
toms truly improve over time, or whether the child 
becomes used to the experience of chronic symptoms.

Recommendations for symptom assessment across the 
treatment continuum and in different settings such as 
inpatient versus ambulatory and during chemotherapy 
versus between treatments are needed. Opportunities for 
future recommendations include frequencies for assess-
ment as well as measurement approaches to support 
exploration of trajectories and evaluation of interventions 
in clinical and research contexts.

A better understanding of latent classes, that is, groups 
of patients with similar symptom profiles, is needed. 
Such research would include a better understanding of 
children’s individual biologic variables as well as the 
contributions of the child’s disease and treatment and 
sociocultural factors that may influence the experience of 
a symptom.

Conclusion

This two-article series presents evidence for the preva-
lence and persistence of distressing symptoms among 
children and adolescents receiving treatment for cancer. 
As ongoing advancements in treatment lead to intensified 
therapies, the need to assess and respond to symptoms is 
crucial. Pediatric oncology nurses are in a key role to 
facilitate timely interventions to alleviate symptoms. 
These efforts will alleviate suffering in the child or ado-
lescent and have the potential to benefit the well-being of 
the family.
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