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1 | INTRODUCTION

| Lonnie Zeltzer®

Abstract

Aim: The aim of this systematic review was to examine the frequency and risk factors
of pain among long-term childhood cancer survivors based on self-reported ques-
tionnaire studies. Participants aged 21 years or younger at the time of their cancer
diagnosis were included.

Methods: The Medline (OVID), PubMed and PsycINFO databases were searched for
manuscripts published between January 1, 1990, and August 31, 2018, following the
PRISMA statement for reporting systematic reviews.

Results: In total, 25 studies, including five prospective cohort studies measuring pain
up to 32 years post-diagnosis, were identified. Female sex, young age at diagnosis,
older age at assessment, greater time since diagnosis, specific diagnoses (such as cen-
tral nervous system [CNS] tumours, bone tumours and sarcoma), fatigue and persis-
tent emotional distress were associated with cancer-related pain. The most common
pain types were migraines, headaches and back pain.

Conclusion: A subset of childhood cancer survivors reported clinically significant
self-reported pain. Identifying survivor subgroups at risk for pain could be essential
for developing tailored intervention and prevention strategies. Prospective studies

that use standardised and psychometrically sound tools to evaluate pain are needed.
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Late effects clinics treat childhood cancer survivors who fre-
quently experience pain localised to the abdomen, head, neck,

Improvements in the survival rate of childhood cancer patients,
which is currently up to 80% among most children, have contributed
to an increased focus on the late effects of cancer treatment dur-
ing childhood. Two-thirds of childhood cancer survivors experience
at least one physical late effect due to their treatment and disease
status. These effects may affect their educational, psychological and

social development.?

shoulders, back, knees and hips.>* The pain may be related to the
survivor's cancer experience in childhood due to disease, treatment
(such as surgery, chemotherapy and radiotherapy), procedures (such
as lumbar puncture) or a combination of all three factors.2* However,
despite its frequency in children and adolescents and evidence of
pain persisting into adulthood, pain has remained understudied com-
pared to other late effects.’

Abbreviations: ALL, acute lymphoblastic leukaemia; BPI, Brief Pain Inventory; CCSS, Childhood Cancer Survivor Study; CNS, central nervous system tumours; HRQOL, Health-Related
Quality of Life; HUI, Health Utilities Index questionnaire; PCF, persistent chronic fatigue; PPST, Pediatric Pain Screening Tool; PRISMA, Systematic Reviews and Meta-Analyses; SF-36/

RAND-36, Short Form Health Survey; S, suicidal ideation.
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With the exception of a recent topical review of chronic pain
in survivors of childhood cancer,” to the best of our knowledge, no
study has systematically reviewed the research literature on self-
reported pain outcomes in long-term adult survivors of childhood
cancer with a broader focus. The aim of this systematic review was
to examine the frequency and risk factors of pain among long-term
childhood cancer survivors based on self-reported questionnaire

studies.

2 | PATIENTS AND METHODS

2.1 | Eligibility criteria and information sources

The inclusion criteria were as follows: (a) studies published in English
in a peer-reviewed journal, (b) studies published between January 1,
1990, and August 31, 2018, (c) studies with at least one self-reported
pain measure and/or Health-Related Quality of Life (HRQOL) self-re-
port measure with a pain-specific domain and the assessment of pain
as an outcome or predictor variable and (d) studies assessing pain in
patients who transitioned into long-term survivorship, were aged
21 years or younger at the time of their cancer diagnosis and had a
minimum follow-up time of 5 years after diagnosis. Literature reviews,
case studies, qualitative methodologies, intervention studies examin-
ing pain treatment, methodological manuscripts and unpublished man-
uscripts were excluded.

The Medline (OVID), PubMed, and PsycINFO online databases
were searched using the terms “childhood cancer survivors”, “young
adult survivors of childhood cancer” and “adult survivors of child-
hood cancer”, each in combination with “symptoms” and “pain” and

» o«

then further combined with “quality of life”, “psychological”, “demo-

» o«

graphic”, “fatigue” and “medical and treatment”. In addition, syn-
onyms such as “pediatric”, “paediatric”’, and “oncology” were used.
Additional papers were identified in the reference lists of the eligi-
ble articles and via a search in Google Scholar. This review was per-
formed according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement for reporting

systematic reviews.®

2.2 | Study selection and data collection process

The search was conducted at the following three levels. First, the
titles were screened to exclude articles that were not relevant to
the study's focus and to remove duplicates. Second, all relevant
abstracts were reviewed. The first author (TR) screened the ti-
tles and abstracts of the eligible studies. Third, during the final
stage, the full-text manuscripts were examined to ensure that
the articles fulfilled the inclusion/exclusion criteria. Two review-
ers (TR and LZ) independently screened the potentially eligible
full-text articles for inclusion. After the full-text screening, the
data were extracted from the included studies (TR and LZ), and
any differences were resolved through discussion and reference

to the original studies.
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Key notes

e Pain does not appear to be more prevalent in survivors
of childhood cancer than in the general population, ex-
cept for specific subgroups of patients.

e Long-term survivors diagnosed at age <10 years report
more pain in adult life than survivors diagnosed at an
older age, indicating a need for better pain management
during cancer treatment in childhood.

e Prospective studies investigating pain outcomes in
childhood cancer survivors using psychometrically

sound pain measurements are needed.

3 | RESULTS

3.1 | Literature search

Database searches identified 505 studies, and 5 additional articles
were identified for inclusion using other sources, such as the refer-
ence lists of the eligible articles and a search in Google Scholar, for
a total of 510 relevant studies. After the exclusion of 311 articles at
the title stage and the removal of duplicates, 199 studies remained
for screening. The abstracts were reviewed, resulting in the exclu-
sion of 167 abstracts based on the inclusion/exclusion criteria (see
Figure 1). Thirty-two full-text articles were further assessed for eligi-
bility. Seven full-text manuscripts were excluded for various reasons
(see Figure 1). A detailed summary of the 25 studies remaining for

review is provided in Table 1.

3.2 | Study characteristics

Based on the eligibility criteria, 25 articles were identified, includ-
ing five prospective cohort studies measuring pain that ranged
from five to 32 years after diagnosis with a reported mean time
since diagnosis of 17.4 years.”’10 Twenty cross-sectional stud-
ies were identified (Table 1). Seventeen studies were multicentre
studies 172! and fifteen of those studies were based on data
from the Childhood Cancer Survivor Study (CCSS). The CCSS is
a large multi-institutional cohort study of childhood cancer sur-
vivors in the United States and Canada.?? All studies compared
the outcomes with one of the following: age-matched popula-
tion norms,31818:20.2325 Khath age-matched norms and cancer
groups,**?® siblings,>71012151721 hoth siblings and age- and

2 and other cancer/treatment

gender-specific population norms,
groups.?°2® Three studies compared the samples over two & or
three time points,” and one study compared the samples over
three decades.’” The sample sizes ranged from 388 to 16 079 in
the longitudinal studies *'° and from 27 to 14 566 in the cross-
sectional studies.'”?” Age at the time of evaluation was gener-

ally 218 years. The mean ages at assessment ranged from 15.7 to
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Additional records identified
(n=5)

Records excluded
(n=167)
Reviews: n=8

Case studies: n =2
Qualitative studies: n=1

Intervention studies: n = 2
Methodological papers: n=9
Non-self-reporting by survivors: n =5
No pain outcome measurement: n =137

A\ 4

Other/not relevant (e.g. diagnosed in
adulthood, sibling study): n =3

Full-text articles excluded,
with reasons (n=7)
Minimum age at assessment <18 (n = 3)

Proxy report (n = 1)
Methodological focus (n = 1)
Insufficient information regarding pain

measurement (n = 2)

FIGURE 1 Flow diagram of search results

63.3 years in the cross-sectional studies and 27.4 to 33 years in
the longitudinal prospective studies (Table 1).
Regarding diagnostic groups, 17 studies included patients with

1-3,7-12,14,16,17,19,21,23,25,26 Furthermore
’

heterogeneous diagnoses.
nine studies focused on specific homogenous subgroups of patients
with diagnoses such as acute lymphoblastic leukaemia (ALL), leu-
kaemia, Iymphoma,24'27’29 Hodgkin's Iymphoma,13 rhabdomyosar-
coma,'® osteosarcoma, soft tissue sarcoma, Ewing's sarcoma, other
bone tumours & and CNS tumours.182°

The bodily scale from the 36-item Short Form Health Survey
(SF-36) was used in eight studies,>”131419.25.29.30 Lo RAND-36,
which is similar to the SF-36, was used in one study,23 and the other
studies used the Brief Pain Inventory (BPI) method.?”?8 The Health

Utilities Index questionnaire (HUI2 and HUI3) was used by Alessi

o
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et al 26 and two Swedish studies.'®?° Nine studies 18%1213.15.17.21,24

used health status domains, including pain questions from the

71011 \;sed pain questionnaires

CCSS baseline survey, and 3 studies
(CCSS baseline survey) (Table 1). All studies were based on survivor
self-reporting. Three studies used both the generic SF-36 measure
and a pain measure from the CCSS survey.3'7'13

The main results and the specific pain types associated with the

various factors mentioned in the results section are shown in Table 1.

3.3 | Prevalence, localisation and temporal changes
in pain

Inconsistency in pain prevalence among survivors of childhood
cancer was reported and ranged from 10% 2 t0 59%.° Regarding
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specific cancer diagnoses and the localisation of pain, the highest
pain prevalence was reported in survivors of sarcoma (14.8%) and

bone cancer (23%) in the study by Hudson et al,?*

and back pain was
a frequent symptom among adult ALL survivors.” Furthermore, first
primary rhabdomyosarcoma (RMS) survivors of the parameningeal
region (23%), extremities (23%) or bladder/prostate (20%) were dis-
proportionately affected by cancer pain compared with the overall
proportion of survivors who reported this outcome (15%) *° Lu et al
1 found that pain conditions, including pain/abnormal sensations,
migraines and other headaches, were reported by 12.3%, 15.5%
and 20.5% of survivors, respectively. Furthermore, 21% of survivors
attributed the pain to cancer and treatment. In a study conducted
by Huang et al,® survivors reported a high pain prevalence (>50%)
involving sites other than the head, neck and back along with dis-
figurement; 49% of survivors reported back/neck pain, and 36%
of survivors reported head pain. Phillips et al ! found that the pain
prevalence remained stable from the time since diagnosis.

One study on CNS survivors reported pain prevalence by se-
verity, indicating that while most (35%) survivors reported mild or
moderate pain, only 3% suffered from severe pain.*® Similarly, only
3.4% of survivors with mixed diagnoses reported severe levels of
pain; however, moderate levels of current pain attributed to cancer
or treatment were reported by 6.7% of the survivors.'!

Several studies found no difference in pain frequency and se-
verity between survivors and the general population or siblings as

controls, 2161825

except for survivors of bone cancers and soft tissue
sarcomas in the study by Zeltzer et al.? However, in the CCSS study,
pain was more likely to occur among survivors in general compared
to siblings as controls.”1011:2¢

Furthermore, temporal changes in cancer therapy were investi-
gated by Ness et al 7 who found that cancer-related pain increased
from 1970 to the 1990s among acute lymphocytic leukaemia and

osteosarcoma survivors.

3.4 | Demographic factors associated with self-
reported pain

In the survivor group, female sex was the most important covariable
correlated with self-reported pain reports (HRQOL), %2426 current
cancer-related pain 8 and pain conditions (pain/abnormal sensation,
migraines and other headaches), which were significantly more com-
mon in females than in males.!!

Other demographic variables associated with pain in long-term
survivors of childhood cancer included sociodemographic variables,

such as lower education,2'11’24

unemployment, single/unmarried
status,>'> annual household income <$20 000 %' and minority
status 1'% (see Table 1). These risk factors correspond with known
risk factors for pain in survivors of childhood cancer and in clinical
and general adult populations (eg for gender,! lower socioeconomic
status,®? minority status 33 and unemployment 34, Furthermore,
Oancea et al ?* found that cancer-related pain both directly and in-
directly affected distress symptoms based on the socioeconomic

status of the survivors.
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3.5 | Diagnosis- and treatment-related factors
associated with self-reported pain

The time since diagnosis was for some studies associated with wors-
ening pain.>®%2% Regarding treatment, patients with histories of ab-
dominal radiation exhibited even more profound effects of current
cancer-related pain,® and surgery was associated with poor scores
for bodily pain (SF-36).2 Long-term survivors of CNS tumours,? ret-

2,11,17,21,26 and sarcoma 2,21

inoblastoma,?® bone cancers reported
more pain than survivors of other forms of cancer.

Morbidities generally increased with age, and older age at the
time of the survey (survivors aged >30 years) was associated with
bodily pain (SF-36) 2 and current cancer-related pain.®*”2! Younger
age at diagnosis (ie <3 years in the study conducted by Lu et al !
and <10 years in two other studies 22%) was related to bodily pain
as measured by HRQOL (SF-36) self-reports and cancer-related pain
(eg headache and other bodily pain). In addition, pain was found to
be associated with a poorer body image and lower sports- and phys-

ical activity-related confidence.?®

3.6 | Emotional distress associated with self-
reported pain

Emotional distress was associated with self-reported pain in survi-

7,9,10,12,14,19,24,29,30

vors of childhood cancer and was in a longitudinal

study strongly associated with the increased use of pain medications
7 and with persistent and increasing distress symptoms over time.’?
Further, Recklitis et al 12 t5und that 8.8% of survivors reported sui-
cidal ideation (Sl) compared with 4.6% of the controls, and cancer-
related pain 2 and severity ** was found to be associated with SI.
Comorbid distress was found to be associated with headaches,
and bodily pain.’® In a study conducted by Rach et al,*® fatigue was
associated with elevated bodily pain. In an investigation of long-term
survivors of childhood ALL and lymphoma with persistent chronic
fatigue (PCF), Zeller et al ?7 found that a subgroup had more severe
levels of pain. Furthermore, survivors with PCF reported significantly
higher levels of pain severity and pain interfering with functioning,z8
and a higher proportion of survivors reported that the most inten-
sive pain was located in their neck and shoulder regions.?” Similar
results were reported by Meeske et al 2% the presence of pain was

associated with the presence of fatigue and depression.

4 | DISCUSSION

The frequency and risk factors of self-reported pain among long-term
childhood cancer survivors were examined in this systematic review.
Several studies indicated that bodily pain is not more prevalent in
survivors of childhood cancer than in the general population.?1¢1&25
However, the studies reporting pain prevalence showed a great

variation in scores,1'3’11'18

and the pain prevalence in the general
population varied as well.%® This may complicate the investigation

of the prevalence of pain in childhood cancer survivors with regard
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to choosing the most appropriate comparison groups. Notably, the
prevalence rates of pain among the young cohort (<39 years) of sur-

| 1 were considered similar to rates in

vivors in the study by Lu et a
the general population of older adults.®® These findings may con-
firm the known risk of complications related to health in survivors
of childhood cancer.%¢ The highest prevalence of pain was found in
the study by Huang et al.> However, survivors in this study were
recruited from a single institution, which may limit the generalisation
of their findings to other settings.

The reported findings indicate that pain is a significant clinical
problem for specific subgroups of childhood cancer survivors, such
as bone cancer, CNS tumours, sarcoma, RMS, retinoblastoma and
ALL survivors, for whom back pain was reported to be a frequent
symptom.'” Previous studies have shown that back pain and neurop-
athy are associated with the number of times intrathecal chemother-
apy is administered.®”

Furthermore, the prevalence of pain may be influenced by the
severity of pain, only 3% of survivors with CNS cancer *® and mixed
diagnosis 1! suffered from severe levels of pain. There were a higher
number of survivors with mild or moderate pain (35%) in the study
by Boman et al 18 compared to Lu et al's 1 study (6.7%). This could
be explained by the diagnostic group investigated because CNS tu-
mour survivors have been found to exhibit the worst pain.2® Another
explanation could be related to the type of pain scale. Lu et al
consider that the ‘not sure’ response to the pain condition question
treated as a ‘no’ response, may have contributed to underestimate

the pain rates among the survivors. Boman et al 18

reported both
mild and moderate pain categories together; as such, they may have
found a higher number of respondents reporting pain severity.

The studies from the United States 21 and Sweden 2> that
found no difference in pain reported between survivors and controls
are encouraging. This finding may be related to positive adaptation
due to the survivors' experience with a life-threatening situation
such as cancer in childhood and its treatment, also known as positive

h.28 However, the mean time was approximately 16 years post-

growt
diagnosis for both studies from Sweden. This time span might not be
long enough to detect possible negative effects of cancer treatment
on pain. For instance, in the study by Blaauwbroek et al,?® survivors
diagnosed more than 20 years prior had significantly higher bodily
pain than survivors with a follow-up of <20 years.

In the two studies from the United States, > the average follow-
up time was at least 20 years for most survivors, but no significant
differences for bodily pain were found between survivors and sib-
lings or in comparison with the healthy population group. Regarding
control groups, siblings may represent a better control group than
population norms due to both genetic and family-of-origin similar-
ities.>? However, it is possible that siblings are at an elevated risk
of pain outcomes due to their experience of having a sibling with
cancer. These factors may underestimate the difference between
survivors and non-sibling controls.

The SF-36, a generic HRQOL measurement, was used in three of
the studies.?*¢%> To investigate pain among childhood cancer survi-
vors, more specific pain measurements may be needed.

The studies that found differences in pain reports among sur-
vivors compared with siblings and healthy population norms were
based on data from the CCSS study 71011 3and indicate that clinically
significant levels of pain may persist into adulthood. To measure
pain, these studies used the Pain Questionnaire from the CCSS, fo-
cusing on specific pain conditions such as ‘prolonged pain or abnor-
mal sensation in the arms, legs, or back’, ‘migraine’ or ‘other frequent
headaches’. These questions might be more specific and therefore
more concrete for survivors to answer compared to the generic
SF-36, which may explain the different result in studies comparing
childhood cancer survivors with siblings as controls or healthy pop-

ulation norms.

4.1 | Demographic risk factors

Several demographic risk factors were associated with long-term
self-reported pain in childhood cancer survivors. The risk factor
with the greatest evidence was female sex, which was supported

by five studies 2,811,21,2¢6

and confirmed previous studies that
found female sex to be a risk factor for pain.*® This finding is con-
sistent with previous research 4142 showing that female survivors
in general are more vulnerable to lower scores of HRQOL as well
as psychological distress than controls in general. This may result
from greater vulnerability to treatment-related toxicities among
women,*® or it may reflect similar trends in the general popula-
tion.*® In addition, some earlier studies considered the difference
between males and females to be an effect of women's greater
likelihood of discussing their problems more than men do,** as also
found in healthy populations.*> Female survivors may also have
different coping mechanisms and expectations compared with

male survivors.*

Furthermore, some studies found lower education,?%%*

t’2,11,15

un-

employmen and lower income (annual household income

<$20 000) %! to be related to pain in survivors of childhood can-
cer. These findings are similar to previous research regarding lower

socioeconomic status.?’ Single/unmarried status was supported by

three studies,?1%1°

ies,“’15

and minority status was supported by two stud-
which corresponds with previous studies regarding minority
status.*®

In general, all of the mentioned risk factors were associated with
greater risks of using prescription pain medications and attributing
pain to cancer.!* These factors may be related to the availability of
health insurance and health care %° and are similar to known risk
factors for poor health status in general °° and poor psychological

functioning in childhood cancer survivors.*!

4.2 | Diagnosis- and treatment-related risk factors

In three studies, the time since diagnosis was associated with a

higher percentage of self-reported bodily pain, in childhood cancer

1,14,23

survivors, and treatment was also associated with self-reported

pain.z*g’“'23 Many pain-related problems become visible as survivors

2,8,21
’

age and these problems increase as the time since diagnosis
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increases. Importantly, a previous study showed that in the CCSS
study, only 31% of survivors aged 18-19 years at the time of the in-
terview had visited a health care provider at a childhood cancer cen-
tre during the previous 2 years and that this percentage decreased
with age to 17% among those aged 35 years or older.’? In contrast,
patients with follow-up times of less than 20 years had significantly
better scores on the bodily pain subscale than those of the standard
population.*®2325 Individuals who survive a life-threatening disease
often find their life to be more satisfying as a result of psychological
adaptation, growth and resilience.®®

Regarding diagnosis, long-term survivors of CNS tumours, ret-
inoblastoma, bone tumours and sarcoma had greater impairments
in pain, than survivors of other forms of cancer. However, a com-
parison of types of cancer showed that CNS tumour survivors ex-
hibited the worst pain.26 A very recent study conducted by Ness et
al ¥ found that the percentage of ALL and osteosarcoma survivors
who reported cancer-related pain increased from the 1970s to the
1990s. Generally, the risks of health problems increased with age
after treatment for childhood cancer ¥ and were associated with

12821 in several other studies. These results indicate that

pain
higher degrees of chronic disability may develop in childhood cancer
survivors or that earlier treatments produce more comorbidity than
contemporary therapies as survivors age.

Survivors diagnosed at a very young age, such as <3 years 1 and
<10 years,? had higher risks of reporting pain than those diagnosed at

an older age (10-14 years).?

Pain is especially problematic in younger
children. It is necessary to consider the child's age, developmental
level, cognitive and communication skills, previous pain experiences
and associated beliefs when planning treatment.’? An explanation
for the higher level of pain reported by survivors diagnosed at a
younger age may be that undermanaged acute pain in young children
could transition to chronic pain in survivorship.}® Other factors may
include the specific diagnosis and treatment, such as brain tumours
and cranial radiation treatment at a young age. Language has a major
impact on the way children cope with and express their emotions.
Language can help them cope with pain procedures and hospital
treatments and may explain why survivors in the 10- to 14-year age
group in Alessi et al's 2° study had better overall HRQOL scores and

less pain morbidity than those diagnosed at a younger age.

4.3 | Comorbidities of depression, emotional
distress and fatigue

The studies in the present review reveal that survivors reporting
emotional distress symptoms also report significantly more pain,24’30
increased pain ? and comorbid stress associated with bodily pain.°
These findings confirm previous findings showing that patients with
pain symptoms are more likely to experience depression than those
without pain.>® Screening for psychological comorbidities, such as
depression, may therefore be necessary in patients presenting with
pain symptoms.9

In the study by Recklitis et al,*? cancer-related pain was signifi-
cantly associated with Sl in the survivors reporting the highest level
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of pain (21.4%). This is consistent with a previous study showing that
pain is a significant risk factor for suicide and SI.°*

Only a few studies investigated fatigue in long-term childhood
cancer survivors and found pain to be similar to and associated with
chronic fatigue.*®27?? The impact of fatigue on pain has been exam-
ined less often in survivors. Based on their report from the CCSS,
Mulrooney et al > emphasise that both chronic fatigue and pain
should be further investigated as long-term outcomes. Pain may
have a complex relationship with cancer-related fatigue. A previous
study found a strong association between fatigue and pain in sur-
vivors of ALL *%; however as the authors consider, it is not certain
whether there is a cause and effect relationship, or represent a co-

existence of two neurologic symptoms in survivors of ALL.

4.4 | Methodological limitations of studies

Several limitations, including the possibility of bias, should be
considered when interpreting the results of the present review.
Unfortunately, only five longitudinal studies were included in the
present review, limiting the formation of strong conclusions. The
statistical power was usually not stated, and the effect sizes were
often not reported when the results were significant. Furthermore,
more ethnically diverse samples could enable greater generalisa-
tion of the findings. Because the CCSS study population includes
cancer survivors treated between 1970 and 1986 and similar treat-
ment periods were used in the other studies in this review, the
health outcomes reported in these studies may not be relevant to
patients treated more recently due to improvements in treatment
outcomes. Recruitment bias must be considered in any long-term
outcome study because survivors with more pain problems may be
less likely to participate. Because the studies included in this review
investigated childhood cancer survivors treated for different types
of cancer with varying levels of disease, the heterogeneity among
the samples further reduced the likelihood of consistent findings
across the studies.

Encouragingly, 17 multicentre studies were included in this re-
view, contributing to the generalisability of the results to other treat-
ment sites. However, most studies were performed in the United
States and Canada, except for six studies that were performed in
Europe (Sweden,? Norway,2 Italy and the Netherlands). More di-
verse study samples are needed. Standardised self-reporting mea-
sures were used in only 13 of the studies, including five different
instruments measuring pain; however, nine of the studies used the
same HRQOL measurement (SF-36), enabling comparisons among
the studies. The use of the HRQOL self-report with the pain subscale
(SF-36) can be considered a strength of the included studies because
such measures provide other assessment options (eg proxy reports).
The SF-36 is a generic HRQOL measurement that uses only two
questions to measure pain. More specific pain measurements may
be needed to sufficiently investigate the functionalities and disabil-
ities related to pain among childhood cancer survivors. Nine studies
used health status questionnaires from the CCSS baseline data, but
these questionnaires were not validated. The use of self-reported
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measures to investigate pain may provide an important contribution.
Future studies could also use clinical interviews to evaluate pain out-
comes to improve the precision of these estimates.

However, pain is a complex and subjective experience that raises
many measurement challenges. Albert et al 5 emphasise in their re-
view that multiple factors may contribute to pain, and limited pain
assessments may therefore overlook other important factors that
may influence the pain experiences among survivors.

The limitations of this systematic review should be noted. The
inclusion of only English-language instruments limited the geograph-
ical scope of this review. Furthermore, we excluded intervention
studies that could have provided additional information about pain
in long-term survivors of childhood cancer. The quality of the in-
struments used in the included studies was assessed, including their
validity and reliability, but we did not examine the quality of each
study, which is an important issue that should be examined in future
studies. It is further recommended that standardised risk of bias as-
sessments be conducted in future reviews.

4.5 | Implications

A few studies included in the present review examined pain per-
sisting over time (defined as pain that lasts or recurs for more than
3-6 months) or the prevalence of chronic pain among childhood
cancer survivors. Therefore, we emphasise the need for prospective
longer-term studies investigating pain and pain-related late effects
following childhood cancer to investigate changes over time.

Validated and multidimensional assessments of pain are lacking.
These limitations in assessments may contribute to an underestima-
tion of pain prevalence and chronic pain among childhood cancer
survivors. Survivors of cancer in childhood may experience pain
from the primary disease process and its treatment, and the assess-
ment and management of children with complex pain can be chal-
lenging. This highlights the need for better pain management during
the treatment of young children. There may be a risk of persistent
pain. Therefore, routine screening is recommended for all survivors
of paediatric cancer and should be emphasised in future research. It
is recommended that studies use brief tools, such as the Pediatric
Pain Screening Tool (PPST), which captures pain-related risk,>” or
the PROMIS Pain Intensity and Pain Interference scales,”® to iden-
tify survivors with frequent and severe pain, impairment and pain-
related distress.

Childhood cancer survivors need comprehensive follow-up care
to address their complex healthcare needs. Studies exploring the
prevention of pain during treatment and interventions for survivors
with pain and compromised HRQOL are needed. Individual inter-
ventions for survivors should be tailored based on their specific
symptoms, such as cognitive behaviour therapy for pain.>’ Primary
care clinicians should anticipate health deficits in survivors at risk
(based on clinical and sociodemographic variables), such as health
problems, including pain, when evaluating adults who are childhood
cancer survivors. Among long-term survivors of CNS tumours, bone

cancers, sarcoma, retinoblastoma, and ALL, diagnosis at a young

age, greater time since diagnosis, female sex, minority status, unem-
ployment and single status, are all associated with a greater risk of
reporting pain conditions. Therefore, these patients should be tar-

geted with the most intensity.

5 | CONCLUSION

Although overall it appears that pain is not more prevalent in sur-
vivors of childhood cancer than in the general population, for spe-
cific subgroups of patients, pain is a significant clinical problem.
Longitudinal studies are needed to study pain-related late effects
after childhood cancer over a longer period because late effects may
manifest many years later. Psychometrically sound pain measure-
ments should be used. Tailoring individual interventions for survi-
vors based on their specific symptoms related to self-reported pain
and pain-related disability should be a priority. Attention should be
paid to survivors diagnosed at a very young age, and appropriate
pain management and care for young children diagnosed with cancer

should be emphasised.
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