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Abstract

Childhood cancerisincreasingin prevalence whilst survival rates are improving. The prevalence of adult
survivors of childhood canceris consequently increasing. Many survivors suffer long-term consequences
of theircancertreatment. Whilst many of these are well documented, relatively littleis known about
the mental health of survivors of childhood cancer.

This article aimedto describe the prevalence and spectrum of mental health problems found in adult
survivors of childhood cancer using asystematicreview methodology.

Ourreview included 67 papers, describinga number of problems, including depression, anxiety,
behavioural problems and drug misuse. Factors increasing the likelihood of mental health problems
included treatment with high dose anthracyclines, cranial irradiation, diagnoses of sarcoma or central
nervous systemtumours and ongoing physical illhealth.

There were numerous limitations to the studies we found, including use of siblings of survivorsasa
control group, self-report methodology and lack of indications for prescriptions when prescribing data
was used.

Thisreview hasidentified many mental health problems experienced by survivors of childhood cancer,
howeverthe exactincidence, prevalence and risk-factors fortheir development remain unclear. Further
work to identify childhood cancer patients who are at risk of developing late mental health morbidityis
essential.



Introduction
Children and Young People’s Cancer

Childhood cancer (diagnosed under the age of 15 years) is a rare entity, accounting forjust 1% of all
cancer cases'. However, incidence of cancerin children has been steadily rising globally since the late
1970s'?, Incidence rates of childhood cancer have increased by around a quarterin this period, rising
slightly more in girls than boys, although cancer remains more commonin boys?. Between 2012 and
2014, there were 164 new cancer cases forevery million boys and 147 for every million girlsin the UK2.
Teenage and young adult (TYA) cancer (diagnosed between the ages of 15 and 24 years) hasrisen
significantly inthe same time period, with 280 new cancer cases for every million males and 307 for
every million femalesinthe UK between 2012 and 201473,

Cancersin children and young people (CYPs) presentanimportant healthissue, not just because of their
increasing numberbut because they resultin significant mortality. The term “children and young
people”inthis contextreferstochildren plus TYAs, i.e. all cancer patients 24 years of age and younger.
Canceristhe leading cause of death in children, accounting foraround 20% of deathsin 1to 14 year
olds.M4 Canceristhe leading cause of deathin female TYAs, and the leading cause of death from disease
inmale TYAs, although transport accidents account for more deathsin this group*®. When cancer
affects CYPs, there are potentially many more years of life lost than when it affects older adults V¢!, As
well asbeinga leading cause of mortality, CYP cancercan resultin significant morbidity and associated
cost¥il”], with much of this morbidity persisting for the duration of the CYP’s life Vi8],

Since the late 1970s, in the same time period that CYP cancer rates have increased, survival rates have
dramatically improved with those for childhood cancer having more than doubled™*® and those for TYA
significantly improving**%!. More than 80% of children® and young adults diagnosed between 2006 and
2010 survivedforatleast5 years'®andthree quarters of children diagnosed between 2001 and 2005
survived foratleast 10 years!!. Although TYA survival rates have notincreased as sharply as childhood
survival rates, thisis offset againstan already much higherbaseline*. The prevalence of adult survivors
of CYP cancer is consequently everincreasing. Asaresultany morbidity burden experienced by this
population takesonincreasingimportance to health and social care economies.

Late Effects of Childhood Cancer

The frequently non-specificand toxic nature of many cancer treatments, such as systemic
chemotherapy, resultin the majority of children and young people who survive cancer developing
treatment-related complications, which may occur many years aftertreatment has ended” %, Adults
who have survived childhood cancerare at least 9 times more likely to die than matched controlsin the
50 years after diagnosis**?l, Data from American studies show that overtwo thirds of survivors will have



at least 1 chronichealth condition 25 years after diagnosis*il*3 and 80% have at least one serious
chronicdisease by the age of 45V*4] with some estimates being even higher™!!, Itis possible that
variationinthese estimatesis atleast partially due to the majority of these databeing obtained from
self-reports ratherthan medical records, meaningitis difficult to know how accurate these data are as it
may be affected by issues withrecall and reporting bias. The majority of CYP cancersurvivors will report
decreased quality of life compared to the general population, which can be directly attributed to these
ongoing health problems*i,

The term “late effects” (LEs) refersto health problems related either directly to the underlying canceror
to its treatment, which occur months or years after treatment has finished. Numerous LEs have been
described, including cardiovascular disease®il*”, sub-fertility“il*8l and subsequent primary neoplasms
(SPNs)™ %1 The term subsequent primary neoplasm refers to a further cancerwhich is unrelated to the
initial diagnosis and therefore distinct from relapsed disease 2. LEs vary depending on the treatment
received; forexample patients who received chest radiotherapy are at significantlyincreased risk of
developing breast cancer™2%, whilst patients treated with anthracyclines may go on to develop
cardiomyopathy 22,

Many LEs have been known about for many years and the majority are well documented.
Cardiovascular??, respiratory®i??, renal®i3l and endocrine®"124 complications have all been
comprehensively described inthe literature. However, despite the obvious emotional impact of a cancer
diagnosis™?%!, psychiatriclate effects of childhood cancer have been less well studied. This may be for
several reasons: Previous studies into LEs have focused on conditions with high rates of mortality, such
as SPNs and cardiovasculardisease!®. Additionally, research has often looked at hospital admissions
data*Vi2®! despite the majority of contacts for mental health occurringin primary care™i?”!, Thus, the
majority of patients with mental health problems will not be detected by looking purely at hospital data.
Additionally, self-reported data for LE description may potentially not be as accurate for sensitive and
stigmatized conditions as for physical conditions such as cardiovascularill -health?’:**2°, Several previous
systematicreviews have been carried out, however these have explicitly excluded survivors of young
adultcancers (diagnosed over the age of 18)il281xix291 gnd gdditionallyin some cases are restricted to
particular disease groups such as central nervous system (CNS) tumo urs**%!,

Aims and Objectives

Thiswork aimed to utilise a systematic review methodology to determine whetherlongterm survivors
of CYP cancer were at increased risk of mental health problems compared to their peers who had not
experienced acancerdiagnosis. Italso aimed to determine which mental health problems CYP cancer
survivors were at risk of, and whether certain groups of cancer survivors were at higher risk of mental ill
health than others.”



Methods

A standard systematicreviewwas performed of the PubMed, Embase/OVID, CINAHLand Web of
Science databases for papers published before April 2017 using the following strategy:

(child ORchildren OR childhood OR teen* OR adolescent® OR "youngadult")
AND (cancer OR leukaemia OR tumour OR tumor)
AND survivor

AND "Mentalhealth" or "mentalillness" or "psychiatric" or "psychological" or "emotional” or
"behavioural" or “behavioral”

AND "late effects" or "longterm"

We included paperslooking at the prevalence of mental health problemsinlongterm survivors of CYP
cancer. We included patients who had undergone bone marrow transplant for non-malignant
conditions, on the basis that they will have been exposed to chemotherapeuticagentsintheir
conditioning regimes and would be at risk of similar problems to cancersurvivors. We excluded papers
focussing only on cognitive function, as this is already relatively well reported **BLxxil321x:il33] \We glso
excluded papers whichincluded patients less than 5years from diagnosis, as these would not be classed
as “longterm” survivors, and papers which included adult patients. We also excluded conference
abstracts which did not provide sufficient information to allow us to determine inclusion criteria.

Each paper wasreviewed separately by 2 authorsto decide uponinclusion. Where the 2initial authors
disagreed oninclusion/exclusion, athird authorreviewed the paperseparately.

Thereference lists of each included study were also reviewed to identify additional papers.

Results

The initial search returned 1530 papers: 320 papers underwent full text review,and 64 were includedin
the final review. Three additional papers wereidentified from screening reference lists of included
studies. Diagram 1 describes the screening and identification of studies, based onthe PRISMA
method™V34 A full table with details of included studies can be found in Appendix 1.



**Insert diagram 1 here**

The qualitative synthesis suggested increased mental health problemsin survivors of CYP cancers, with
some papers finding that as many as half of survivors report a psychiatricdiagnosis at some pointsince
treatmentand around a third reporta current psychiatric diagnosis®®, Problems were still noted over
30 years after completion of treatment**vii3el,

Mental Health of CYP Cancer Survivors

A wide variety of problems were reported. These included difficulties with interpersonal
relationships®il¥’] increased somatic distress/somatisation*Vii38lxxix(391xI[40LXli[41] xli{42)xIii[43] Xv[44] "5 0
self-esteem®] depression and other mood
diSordeI’SXM[46]”("’“[47]”("""[48]'X“x[49],'[50],'i[51],'”[52],””[53],”"[54],"’[55],41,,42,62 ,a nxiety a nd Other neurotic
disorders444647385142 antisocial behaviour®, post-traumatic stress disorder (PTSD)VPELNl5 7] viill581, (59,51
schizophrenia and other psychotic disorders®)47 noor body image?3, difficulties fulfilling expected roles due to
emotional disturbance?®?, behavioural problems™®Y mood swings™il®2] oppositional defiant disorder (ODD)>?, drug
and alcohol misuseliile3Lxivie4] ¢ icidal ideation™v(e31mil6] 3 nd unmet emotional and coping needs il67],

One large study of hospital contacts found survivors of CYP cancers were more likely to have bothin-
and out-patientassessmentand treatment for mental health problems. However, another study found
that CYP cancer survivors were more likelyto access healthcare for mental health problems than siblings
with the same problems. Itis therefore difficult to know whetherincreased hospital contact truly
representsanincrease in prevalence, ormerely anincreased likelihood of seeking help.”

Some large studies found increased prescribing of antidepressantsVii 68l and psychotropic medication
in generdiix amongst CYP cancer survivors compared to the wider populatitnestingly,

the study reporting increased psychotropic medication useotisee a specific increase in
antidepressant prescribing. Unfortunately, a reliance omegmited data in one study and a lack
of information on indications for prescriptions in the otmean that it is dificult to infer

whether these increases in prescriptions truly reprasgeased prevalence of mental il health.
Furthermore, the study looking at overall psychotropic presgribicluded analgesics in their
defined “psychotropic” medications

Risk Factors for Poor Mental Health in Survivors

As well as finding details of the mental health problems CYP cancer survivors potentially faced, we found
suggestions of groups who were particularly likely to have these problems.



a.

Treatment

A number of studies reported on the effects of different treatment modalities on mental health
outcomes.Cranial irradtion0lbdl7kil721 73] ‘narticularly at an early age®, treatment with >300
mg/m2 of anthracyclines®® and more intense treatment generally>® was associated with greater
likelihood of mental ill health, including creased PTSDrisk. These differences were noted in older studies
carried out when cranial irradiation was aroutine part of ALL treatment, butalsoin more modern
studies. However, we note thatonly 2 of these 5 studies also looked ata non-cancer control group.

Results of a small and somewhat dated study suggest that leukaemia survivors treate d with BMT had no
greaterrisk of distressthan those treated with chemotherapy alone.™" 7 However, timing of BMT was
important, with another, much larger, study finding depression risk higherin survivors who underwent
transplantintheirteenage years than those transplanted as younger children™>l,

Pathology

Multiple studies investigated results for survivors of different tumour types. Evidence from several
robust, large-scale studies indicates that solid tumour survivors (including central nervous system (CNS)
tumoursurvivors) appeared to have poorer mental health outcomes than survivors of haematological
malignancy. Although some of these studies used HADS scores, which are only validated in hospital
inpatients, similarresults werefound in large scale studies using validated questionnaires. We found
evidence that CNS tumour survivors had reduced social functioning ™il7elvil77] ‘increased psychological
distress™iil’8land poorer psychosexual development™”! as well as globally poorer quality of life
scores™ 8% than othersurvivors. Patients who had undergone brain surgery also reported more adverse
mental health™& Amongst non-CNS tumour survivors, sarcoma survivors in particular had poor
psychological outcomes’®%°,

Physical Health

The impact of ongoing poor physical health on mental health was exploredinanumber of studies.
Perhaps unsurpriningly, survivors with more significant disability, chronicill health and physical sequalae
of cancertreatmentreported more adverse mental health. Lack of healthinsurance and inability to
work due to disability likely accounted for some of these effects Issues identified included problemswith
body image™i218272,50 . ganerally increased prevalence of distress and poor mental
health™iilE3lkaxivigal 62 jncregsed risk of PTSD®® and increased risk of suicidal ideation®. . Whilst many of
these results came from studies looking solely at survivors of CNS tumours or sarcoma, the increased
likelihood of physical ill health in survivors means that this probably areasonable sample group. We also
noted some more specificfindings, such as obesity being associated with higher risk of depressionin
patients treated with BMT’” and fatigue and sleep problems being associated with higherlevels of



anxiety, depression and somatisation®(&!, although these came from smaller studies using self-
reported diagnoses.

Demographic Factors

Differentdemographicfactors were found toimpact on risk of mental ill healthinanumber of studies.
Female survivors appeared to have greater risk of mental health difficulties than males 8617175 85,50
PTSD alsoin particular was morecommon infemale survivors>3,

A large scale study covering adiverse ethnic population found that, afteradjustment for socioeconomic
status, black survivors were less likely to report adverse mental health than white or Hispanic
survivors™il87l although no non-cancer controls were used in this study.

Anotherlarge-scalestudy found that survivors without siblings were at higherrisk of psychological
distress than survivors with siblings, whilstimmigrants were at higherrisk of distress than those who

had notimmigrated®.

Smallerstudies of specifictumoursurvivorsalsofound poorsocial support, reduced disease
acceptance, exposure to other stressfullife events and amore emotion-oriented coping strategy were
associated with higherlevels of distress™viillg8Lxxix(891 3 nq 3 |arger study of whole families found reduced
family functioning to be associated with increased risk of PTSD%%

Later Health

Several very large cohort studies reported on the links between poor mental health and later physical
health. We found evidence of links between poor psychological functioning and later risky health
behaviours*®9 such asincreased heavy and risky drinking in survivors with depression and anxiety*®4,
All-cause mortality was higherin survivors who had a history of suicidal ideation®®.

Alternative Viewpoints

Notall studiesreported increased mental health problems, with some suggesting psychiatricdisorder®,
work and educational attainment®’, poor body image and displeasure with current status*®? wereno
more common in CYP cancersurvivors. Anxiety and depression’°%>% and sleep problems®® were no
more prevalentin some cohorts of survivors of CYP cancer. Some studiesof CYP cancersurvivors found
overall low levels of PTSD!%, depression*i®3! and other mental health problems*'®4, however lack of a
control group makesitdifficultto know whether these results simply reflectalower prevalence of these



diosrdersinthe population sampled. Some studies found no evidence of depression in their cohort 2.
Othersfoundthatincreased anxiety and depression was nolonger seen afteradjustment for
confounders such as physical ill health and socioeconomic status3°. However, we note that some of
these studieslooked only at survivors of TYA and excluded childhood cancers*®>! and tended to be
smallerthan studies which did find increased risk of mental health disorder37:°0.76:90.94

Positive Mental Health Outcomes

As well as reports of significant difficulties, we found positive outcomes, with CYP cancer survivors less
likely todrink alcohol heavily orin a risky fashion than the general population®, although this may
reflectrecommended lifestyle advice to minimise the risk of other late effects. Reduced risk of mental
health problems*i®¢ and behavioural problems3*>*il*7were found in several very small studies*"il°®!
These findings werereplicated in 2larger scale studies**®91<10l glthough use of sibling control groups
limits the reliability of these findings.

Discussion

Our review highlights the wide variety of psychological, psychiatricand psychosocial difficulties which
may be faced by many longterm survivors of CYP cancer. The high prevalence of these conditions means
that all healthcare providers looking after these patients should be competentinidentification of these
problems.

Some potential causativeand associated factors were also noted.

The increased risk of psychological distress seenin patients who had undergonecranial irradiation 7374
and any form of brain surgery® may go some way to explaining why brain tumour survivors have greater
mental health difficulties than survivors of other cancers’®. However, these patients also had lower
average 1Q’*and increased physical health problems’® which may also account for at least some of the
differencesseen..

Higherrisk of mental health problems in patients treated with anthracyclines3® may be due tothe
significant LEs often seeninthese patients, particularly cardiomyopathy and congestive cardiac
failure©*%ll andthe association between chronicillness and poor mental health®7:8, The anthracycline
dose associated with increased risk of cardiotoxicity (>300mg/m?) is the same as the dose associated
with increased mental distress'°®, which adds further weight to this theory.



Patients with sarcomaare often treated with high dose anthracyclines1®21<il103] 3nd it may be that the
link between anthracycline treatmentand increased distressis responsible for the increased mental
health difficulties in sarcoma survivors. Additionally, these patients may have experienced disfiguring
surgery which can cause significant distresscV(104],

The complex nature of cancer biology and treatment means thatitis difficult to attribute psychiatric
morbidity to a single cause. In the case of CNStumours, forexample, itis not possible to clearly
determine how much morbidity is due to brain surgery and how muchis due to residual disability based
on the currently available literature.

Some studies had seemingly conflicting findings, for example a study findingincreased interpersonal
difficulties but no difference in work oreducational attainment3é There may be many reasons for this,
butitis possible that, as a result of having to continue with education duringtreatment, survivors are
used to persisting with work or study despite ongoing difficulties. However, whilstitis positive tofind
good functionin patients despitetheir difficulties, reduction of distress remains animportant goal.

There were a number of limitations to the studies we found. Many used siblings of survivors as a control
group. Siblings willhave similar genetics and upbringings to survivors and therefore allow good control
for some confoundingvariables, however siblings have been shown to be at risk of significant
psychological distress themselves%5!, These studies therefore risk underestimating any increased
prevalence of problemsin survivors. Several of the studies finding no difference between prevalence of
mental health problemsin survivors versus controls’® used sibling controls and this may be the reason
for the lack of difference found. Somestudies reporting low levels of mental health problems had no
control group at all*°°°8%7 makinginterpretation of this result even more difficult.

Most of the data fromincluded studies was obtained from self-reports and questionnaires rather than
clinician-made diagnoses. Self-reporting of symptoms is known to have a low predictive value for
psychiatricdiagnoses such as depression®!®land even well validated scores are less accurate in the
presence of co-morbidityilto7],

Reports of secondary care contacts are helpful, however these alsorisk seriously underestimating the
prevalence of mental health problems, which are largely |ooked afterin a primary care setting?’.

Studies looking atantidepressant prescribing’’2 did not provide information on the indication for
prescription. Various antidepressants, including tricyclics and selective serotonin reuptake inhibitors



(SSRIs), have been usedto treat neuropathic pain®il*%®l, painisanother commonly reported symptomin
cancer survivors® (1% and therefore without data on indication for prescriptions of antidepressant
medication, itis difficultto know how much increased prescribingis actually aresult of increased
prevalence of depression. Furthermore, antidepressant medications, in particular SSRls, are also used
for a number of psychiatriccondition, such as obsessive-compulsive disorder (OCD) 1% generalised
anxiety disorder (GAD)®*'% and bulimia nervosa®i*'?, so whilst increased prescribing does likely
indicate higherrates of psychiatricillnessin this cohort, it would be useful to know specifically which
conditions were more prevalent. Inthe United Kingdom, first line therapy for mild to moderate
depressionis psychological therapy such as cognitive behavioural therapy il 131 |tis therefore likely that
looking at antidepressant prescribing alone would underestimate the prevalence of depressioninour
population. Additionally, otherstudies looking at prescriptions of psychotropic medications®® included
analgesics. As rates of pain and therefore higher levels of analgesic prescribing would be expected
cancer survivors1%, these studies do not accurately help to ascertain prevakémental health
problems.

We found no studies reporting on primary-care-diagnosed mental health problems, despitethe
evidence thatthisisthe commonest place forthem to be diagnosed and managed?’. Although the
studies we found reporting on prescribing data’*’2 did include prescriptions from primary care,
diagnoseswere not ascertainedin these cases.

Many studiesincluded mostly survivors of ALL; although thisis reflective of survivorship patterns, it may
be that because these patients are at lowerrisk of problems, issues seen in survivors of rarer
malignancies, such as poor body image?®°, were not present at a statistically significantlevel. Evenin
studies where there were overall no difference in prevalence of problems, there were some sub-groups
withincreased risk of anxiety and depression’® and sleep problems®é,

The studiesincludedin ourreviewfocussed mainly on survivors of childhood cancer. Of 65 included
studies, only 5eitherincluded only TYA survivors®®447 or reported results for TYA survivors separately
to childhood survivors?3°° . Many otherstudies chosetheir age range such that many TYA would have
beenincluded (manyincluded under 18s or under21s), howeverthese studies did not report separately
on TYA outcomes. Additionally, we found no studies including young adults up tothe age of 24. This
highlights the striking lack of literature on TYA survivors, who have historically been excluded from many
trialsevii14],

Althoughthisreviewincluded 67 studies, only 2were carried out within the United Kingdom. Over half
of the studies (n=35) were from North America. 26 were from mainland Europe, with 13 of these from
Scandinavia, and the final 4 were from East Asia. Differences in the way healthcare isaccesse d, funded
and paid for may well impact of the prevalence of diagnosed mental health problems and there is
therefore aneedfor more local work to ascertain the true prevalence of these debilitatingissuesin our
population.



Whilst this systematicreview identified alarge number of papers, the broad definition of “mental
health” means that there were likely some papers on specificconditions which were notidentified.
Furtherreviews considering specific mental health conditions may be useful in ascertaining the state of
knowledge regarding particular diagnoses. Additionally, it was outwith the scope of this review to look
at intervention ortreatment. Areview of treatment options may enable the development of aclinical
guideline which would assist clinicians caring forlong term survivors of CYP cancer.

Conclusion

This systematicreview has served to identify awide range of mental health conditions experienced by
survivors of CYP cancer. Itis difficulttotease outthe exactincidence, prevalence and risk-factors for
theirdevelopmentfrom the existingliterature. Given the potential forsignificant distress attendanton
these conditions, further work is mandated. Comprehensive linkage of primary care/community health
and hospital records may help to resolve this and support robust identification of those diagno sed with
cancer at a young age who are at risk of developing late mental health morbidity.
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