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Abstract

Background. Glioma diagnosis can be devastating and result in a range of symptoms. Relatively little is known about
the long-term health-related quality of life (HRQOL) challenges faced by these patients. Establishing the impact of di-
agnosis on HRQOL could help positively tailor clinical decision making regarding patient support and treatment. The
aim of this review is to identify the long-term HRQOL issues reported at least 2 years following diagnosis of WHO
grade Il/lll glioma.

Method. Systematic literature searches were carried out using Medline, EMBASE, CINAHL, PsycINFO, and Web
of Science Core Collection. Searches were designed to identify patient self-reports on HRQOL aspects defined as
physical, mental, or social issues. Quality assessment was conducted using the Mixed Methods Appraisal Tool
(MMAT). Narrative synthesis was used to collate findings.

Results. The search returned 8923 articles. Two hundred seventy-eight titles remained after title and abstract
screening, with 21 full-text articles included in the final analysis. The majority of studies used quantitative methods,
with 3 articles reporting mixed methodology. Negative emotional/psychological/cognitive changes were the most
commonly reported. Physical complaints included fatigue, seizures, and restricted daily activity. Social challenges
included strained social relationships and financial problems. Patient coping strategies were suggested to influ-
ence patient’s survival quality.

Conclusion. The consequences of a glioma diagnosis and treatment can have substantial implications for patients’
long-term HRQOL and daily functioning. Findings from this review lay the groundwork for efforts to improve pa-
tient HRQOL in long-term survivorship.

adult | glioma | health-related quality of life | long-term | survivorship

Gliomas represent 78% of primary malignant brain tumours.’ deficits, and mood disturbances.* The chosen treatment and
Of these tumours, Oligodendrogliomas and Astrocytomas rep-  prognosis of glioma depends largely on tumor histology and
resent 4.5% ad 16.7% of these respectively.? Gliomas and their ~ molecular profile.?

treatment can result in noticeably impaired health-related quality While still burdensome, World Health Organisation (WHO)
of life (HRQOL).2 Patients often experience fatigue, cognitive  grade | brain tumors typically have a good prognosis.2 WHO
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grade IV brain tumors represent the other end of this
spectrum of malignancy, with patients usually experi-
encing rapid disease progression and tumor recurrence.
In this article, we will focus exclusively on WHO grade I
or lll gliomas, which are diffuse and malignant gliomas
with intermediate prognosis. Survival ranges from 4 to
16 years following initial diagnosis,® and patients re-
ceive multimodal treatments primarily with the aim of
delaying disease progression and extending survival.
Given this prognosis, consideration of HRQOL in long-
term survival is of increasing importance in both clinical
and social care settings for patients with WHO grade Il
and lll gliomas.

Patients experience significant life changes immedi-
ately following diagnosis, such as the introduction of
treatment and management of symptoms, changes in
daily activities and alterations to their social support
system.” However, less is known about the longer-term
experiences of these patients as they attempt to return
to their day-to-day lives. Given that prognosis varies
greatly between brain tumor groups, there is no clear
or universal definition of “long-term survival” in neuro-
oncology. Here, we define “long-term survival” in WHO
grade Il and lll gliomas as >2 years since diagnosis.
A period of this length following diagnosis will have al-
lowed patients to adjust to living with their diagnosis,
and patients will have completed first-line treatment with
potential late effects now starting to emerge. We antici-
pate that the long-term impact of the disease and treat-
ment on their HRQOL will be clear from >2 years after
diagnosis. We also expect that overall, HRQOL impair-
ments in long-term survival will be milder than in the
acute phase, as there will have been physical and emo-
tional recovery and adjustment.®

Despite a growing interest in HRQOL within the field
of oncology, the evidence-base within rarer malignan-
cies such as glioma lags behind more prevalent patient
groups such as breast or lung. Similarly, within neuro-
oncology, grade Il and lll gliomas are relatively rare
compared to the more common tumors, for example,
glioblastoma (GBM). As a result, literature on long-term
HRQOL in grade Il and Il gliomas exclusively is limited.
Furthermore, existing literature in neuro-oncology com-
monly divides gliomas into low-grade (WHO grade | and
1) and high-grade (WHO grade lll and IV). These sub-
groups are becoming less relevant after the WHO 2016
tumor reclassification,® which places greater emphasis
on tumor behavior. Yet, this can complicate assessing
HRQOL in survivorship of WHO grade Il and lll gliomas.To
our knowledge, there has been no systematic review col-
lating evidence to provide an overview of the long-term
HRQOL issues faced by WHO grade Il/lll glioma patients.

Therefore, we performed a systematic review of quan-
titative, qualitative, and mixed-methods evidence, to
present an overview of HRQOL in survivors of grade I/l
glioma. By identifying common experiences from patient
self-reported HRQOL, this review will offer new insights
into the impact of diagnosis and/or treatment on long-term
survival. Through enhancing our understanding of these
impacts, this review could be invaluable in tailoring clinical
decision making to improve HRQOL in patients with grade
Il or lll glioma.

I
Methods

Search Methods

The following databases were searched: Medline (Ovid),
Embase (Ovid), PsycINFO (Ovid), and PubMed and Web
of Science Core Collection. Gray literature such as con-
ference abstracts and theses were identified in Embase,
PsycINFO, and Web of Science. These searches were com-
pleted on June 26, 2020 and updated on July 29, 2021.
The search terms and strategies were created with ad-
vice from an information specialist, specifically for the
following concepts: brain tumors, adults, quality of life,
and long-term survivorship. Search strategies were devel-
oped using a combination of free-text terms and subject
headings. Searches were limited to literature published in
English. No limit was placed on time since publication. See
Supplementary material 1 for the complete search strategy.
The protocol for this review was registered on PROSPERO
(CRD42020207211). Literature titles found were exported to
EndNote X9 software where the duplicate removal func-
tion was used, and title screening was carried out.

Selection Criteria

Primary, peer-reviewed, and gray literature was included
according to the following criteria:

1. Human, adult participants (>18 years old);

2. Diagnosis of a primary brain tumor/glioma;

3. Tumor pathology must be a histologically confirmed
WHO grade Il or lll glioma. If the study had a mixed
participant group, then reports were included if the
majority of participants were eligible (>50% WHO
grade II/1ll);

4. Mean/median time since diagnosis (TSD) must
have been >2 years. This cutoff allowed us to assess
HRQOL after initial treatment(s), when patients start
to resume their normal lives—hence providing the
earliest indication of “long-term survival”;

5. English language/translation.

Exclusion criteria were as follows:

1. Articles not published in English;

2. Reviews, case studies, and case reports;

3. Reporting on WHO grade |, IV, or brain metastases/
secondary brain tumors;

4. Studies using only non-self-reported measures of
HRQOL, for example, performance outcomes or cli-
nician- or proxy-reported outcomes.

In 2 stages (title/abstract and full text), articles were as-
sessed for eligibility by the lead investigator (S.F). A second
reviewer (FEB.) independently screened a random sample
(20%) at each stage. Of these original libraries, we found a
discrepancy of 14%. Discrepancies were discussed, and the
lead reviewer (S.F) revisited hits to ensure consistency in
study selection.
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Data Extraction and Quality Assessment

Data extraction was carried out using a standardized
template. Data extracted included study design, study
outcomes, sample size, and participant selection cri-
teria, as well as the selected method used to report on
HRQOL. Data were extracted in line with the themes de-
rived from Hay and Reeve' definition of HRQOL—“how
well a person functions in their life and his or her per-
ceived wellbeing in physical, mental & social domains
of health!” Subcategories of HRQOL were added as ap-
propriate (eg, fatigue, emotional/psychological/cogni-
tive functioning, coping), if necessary guided by domain
definitions.” We used the Mixed Methods Appraisal Tool
(MMAT) for quality assessment of included studies. This
tool has been validated for use in reviews with mixed
methods."? Following quality assessment, no studies
were removed; however, studies of lower quality should
be interpreted with caution and in consideration of their
limitations. See Supplementary material 2 for MMAT
scores.

Narrative Synthesis

Narrative synthesis methodology was used to collate
and interpret study findings. This type of synthesis was
the most appropriate for this review due to the mul-
tiple methodology types and the variety of findings
included. Figure 1 shows the process of narrative syn-
thesis. Evidence was organised based on the themes
derived from our chosen definition of HRQOL,™ namely
physical, mental and social aspects. We also created sub-
categories where appropriate e.g. fatigue, coping, posi-
tive changes.

21 articles reporting on
HRQOL aspects in WHO
Grade II/Ill patients

!

Preliminary synthesis

1. Textual description
2. Grouping/clustering
3. Thematic analysis

!

Exploring relationships
within and between studies:

Beginning of narrative
synthesis process

1. Variability in outcome
measures, conclusions, study
design and populations

Assessing the robustness of
the synthesis:

1. Reflecting critically on the
synthesis process

End of narrative synthesis
process

Figure 1. Flow chart of review process.

I
Results

Search Results

The findings of this review were reported in accordance
with PRISMA guidelines.' In total, 8923 articles were re-
turned. Upon removing duplicates, this left 2902 titles. Two
thousand six hundred twenty-four articles were excluded
based on title/abstract screening, as they did not meet the
inclusion criteria. Two hundred seventy-eight articles were
assessed in full for eligibility, removing 235 articles that
did not meet the inclusion criteria. Forty-three articles ap-
peared eligible for inclusion. However 8 were excluded
after a full-text review. Another 14 lacked details needed
to be checked against the inclusion/exclusion criteria.
These were excluded after contacting the corresponding
authors, see Supplementary material 3. In total, 21 papers
were included in the narrative synthesis. See Figure 2 for
search results.

Study Characteristics

Sample sizes for the included studies ranged from 14 to
4775 Most of the studies published were from western
countries, with over 50% of these studies originating from
Europe. Included studies used a variety of study designs
(cross-sectional, n = 12; randomized controlled trial, n = 3;
cohort, n = 2; pilot study, n = 1; and longitudinal, n = 3).The
majority of included studies (83%) had quantitative data,
with 3 papers (17%) using mixed methodologies. Five
studies used comparisons to either healthy or non-brain
tumor control groups, with 5 of the remaining studies
drawing direct comparisons between 2 brain tumor co-
horts in treatment studies (24%). Studies reported on a
variety of outcome measures. SeeTable 1 for study charac-
teristics and clinical cutoffs available.

Physical Functioning

Twelve articles reported issues relating to physical func-
tioning aspects of HRQOL.'*'6-27 A|| of these studies meas-
ured HRQOL quantitatively through validated outcome
measures (eg, EORTC-C30, EORTC-BN20), and 2 studies
also included qualitative measures.'*?? Apart from two
Japanese studies,’”?® the remaining evidence was from
western countries. Four of these papers compared their re-
spective sample to controls.'61820.25These 3 control groups
were 2 “healthy population” groups, and 2 with non-CNS
cancer group (diagnosed with non-Hodgkin’s lymphoma
and chronic lymphatic leukemia). In these studies, glioma
patients reported impaired physical functioning.'6.18.20.25
Many of the commonly used, validated measures of
HRQOL contain some assessment of physical functioning
as part of their overall score. Several studies found overall
physical functioning to be impaired in their sample.?%
Two studies found that patients reported difficulties with
motor functioning,'”'® with one of these studies finding
significantly higher levels of impairment compared to
healthy controls.’® Similarly, a mixed-methods study
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Records identified through database
searches (n = 8348)

Ad(ditional records identified through
updated search (n = 575)

}

Records after removal of duplictes
(n=6021)

A

Records screened on title/abstract
(n=2902)

A

(n=278)

Full-text articles assessed for eligibility

Records excluded (n = 2624)

Y

(n=21)

Studies included in narrative synthesis

Full text articles excluded (n = 257)

Figure 2. Flow chart of search process.

found that in an open-ended feedback measure, patients
reported difficulty with mobility in the form of issues
maintaining daily routine.?® Patients also reported other
physical complaints such as epilepsy, headaches,?® loss
of independence, hair loss, weight gain, and vision prob-
lems.?"These reflect some of the long-term physical issues
faced by glioma patients that can influence their HRQOL.

Fatigue

Increased levels of fatigue proved to be a common com-
plaint,'%1924.28 and one study showed fatigue to be notably
worse compared to controls'® One study reported tired-
ness and sleep disturbances as affecting 50% of patients?*
Another study found that in examining factors related to
quality of life measurements, insomnia had a statistically

No QOL measures (n = 16)

No self-reported outcome measures (n = 22)
Not brain tumour specific (n = 19)
Review/case study/case series/other
unsuitable article type (n = 36)
Conference abstract (n = 17)

Wrong time since diagnosis (n = 31)
Wrong brain tumour diagnosis (n = 31)
Issues accessing full text (n = 36)

No English translation available (n = 2)
Contacted author regarding tumour group or
time since diagnosis with no reply (n = 13)
Duplicates (n = 34)

significant effect on patient’s perceived global health
status (GHS)." It is important to note that of these studies
reporting on fatigue, one examines the late effects of radi-
otherapy and adjuvant chemotherapy on HRQOL." In this
case, conclusions are limited to patients undergoing those
specific treatments, as opposed to general, long-term
HRQOL for all glioma patients.

Mental Functioning

Psychological/Emotional Functioning (EF)

Impairments to psychological and/or EF were reported in
12 papers.'416.1721-24,28-34 This was measured across var-
ious HRQOL measures that include EF as a subscale, as
well as other validated scales specifically for other psy-
chological or emotional impairment (eg, Hospital Anxiety



Frances et al. Long-term impact of grade II/III glioma on HRQOL

Neuro-Oncology

Practice

V/N
gg (Surewop
woldwaAs)

0L-§

gg (Surew
-op Buiuon
-ouny) 06

v50L°0

V/N
gg (SUlBWOP
woldwaAs)

oL-g

g (SUTEW
-op Buiuon
-ouny) 06

zs L3 (SINOd) se1eis
POOIA 0 3]lj01d

V/N 8duejeg 109y

Join)y
1e21ul|D

0¢Ng-0T10
01403

0€2-0710 soibolells
01403 [ed16uns wuaiayip
U1IM SLO0Y0D

uol1108sal SA

|eydsoy g ul Asdoiq paioney

(@s-03) 1004HH wiss-Buoj

as |0p-04n3 oyl aiedwo)
0¢Ng-0710

01403 1OO4HH

uo Adesayjow

0€2-0710 -ayo ueAn|

01403 -pe jo joedw)

leyi asoyi jo
uosuedwo)

Adeisaylowayd
juean(pe
—ldsA+lY

(110

/THN) erwaynaj

swa|qoud |eda1bo|
-0ydoAsd pasned
AoueubBijew ayy
10 ‘Adesayioipe.
ay1 ‘Jowny ay1 0}
paje|al aie sjualy
-ed DO ul paAies

(SINOd) se1ei1s -qo seauequnisip
25 L POOIN 4O 3]1j01d

219A8s 8y} 0

MaIAIIU|
8l 40
Aljenb ssesse
pue sjuswnisul
ay3 o Aujnn
8y} a1en|eAg

(sgv) eleos

juswinJsu|

oneydwaA|
oluoJyd
‘ewoydwA|
s,upjbpoH-uou
yum sjusiied
—|041u0)
(=14/997)
INOY}IM 8S0Y}
SA (+14/997)
Adeiayroiped
YUMm pajesly
sjualed

V/N
a|dweg
uosuedwo)

/s|onuo)-6elp 1e aby

(esL =

u) uonoesal Ajies
‘Buiyiem |nyyorem
pue Asdoiq ‘ewol|6
apeiBb-mo| || 10

| opeub jo sisou
-Beip ‘sieaA g|

pauodai

10N pauodai Jo0N

(0G = u ‘aunsuoUIA
‘aullsnwon
‘auizeqiedold
pauiqwod) Adeisyl
-owayo ueAnfpe
—/+14 YHm pajeany
‘ewol|bolpuap
-06110 onse|deuy

pauodai

10N pauodai JoN

Alsnoinaid ieaA

| 1se9| 1e Adesaylo
-1pes pue Aiabins —
10 +) 8duaJinoal Jo
subis | D 10 |edluld
Inoyum ewol|b
|euojualesdns
apelBb-mo|

Yum siesA g <
sjuaned ynpy

panodai

10N pauodai Jo0N

(yL=u)
Ajsnoineud aesA |
1sea| 1e Adesaylo
-1pes pue Aiabins

YUm palesy
‘syuaiied ewol|b
apeiBb-mo| 3 npy

pawnodaus

10N pauodai 10N

sisou

sJiayIe|\ Je|nJ3|O|A ( = u) 8]A1s a|dwies

witey|os ‘jepur
‘Baaqbes ‘diog
‘191S0[| ‘[SWIAI

uspamg siesA gz ‘piebsun ‘ejoder

Asjwonog “19106| |y
‘aquuiooeT ‘uass(i]
‘Aeualiq ‘uasuiag
‘nwg ‘sapuelg
‘adne|aq ‘suso)
‘Ianej\ ‘yuag uap

Aunod-nnp +suesA gz ueA ‘uiooyde]

suewlsH ‘suabjiny
‘wiaey| ‘ s1aq|opn
‘wooqapul’

spueliayiaN sleaA yooug ‘sioydiyos

ayl G'€  uIdpy ‘uiooyde]

wey|

SIETe[[oVRVFE) eTe)

‘wooqaspul

spueliayioN Jooug ‘suewlay
8yl sieaAg ‘uiooyde|

[LEEIN)

uoneso]  @sl

ajl| Jo
Ayjenb wuey-6uo|

104 suonesijdwi

pue sewol|b

apeiB-moj| ul

10z soibalesis [ea1bung

|el} psjjon

-u09 pasiwopuel
J1403 ue jo syns
-aJ :Adesaylowayo
eAn(pe yum
ewol|Boipusp
-oB1jo oni3se|deue
104 pajeauy syuaned
ui ayl] jo Aujenb

£00C paiejal-yijesH

Adeaayyoipel

J0 1oedwi
ayi—ewol|b
apelB-mo| yum
sjuaned ui 81| Jo
Anjenb pue suon

7661 -ouny aAniubo)

vodai Aseu
-lwijaid e :ewol|b
apeuB-mo| 1o}
paleauy syuaned
u1 8y1] jo Aijenb

2661 10 JUBWISSaSSY

SIML

sonsualae Jeyy Apms

sieaA

S-¢ €€
sieaA

S-C 6L
sieaA

G-¢ 9l
sieaA

GC vl

A1ob JaquinN
-a1e) ERIE]
asL -8y

‘LalqeL



Frances et al. Long-term impact of grade II/III glioma on HRQOL

V/N (SOr) ABsjens

sjuew.ojul a1ebou
-INS SB SuJaduod
asay) podal

BuidopA|geljas ueo sianlb

olamolep

(IVLS) A1ojuanu]

95 OF
1leJ] -a1e1s
gg 219
‘uoissaidap
sleJapow 0}
pliw 81edipul
6L-0L ‘uols
-saidap [ew! (]gg) A1oluaau|
-ulw Jo ou uoissaidaq
91edIpul 6-0 99
V/IN
¢ (SUlEWOpP
woldwaAs)
0L-9 0ZNg-0T10
J1403
g (surew
-op Buiuon 0€d
-ouny) 06 070 21403

#oiny

[eaiuly uswinsu|

-91e9d Jay1aym
ystiqeiss op
‘pouad

Aleixuy |eoibinsisod J1oy}

ul aousjenald
118yl Buuinseaw
Aq swsned po
Aq peioeus salba
-1eq1s Buidoo
pue ‘Ajaixue
‘uoissaidap jo
plal ay1 u abpa
-|MOU)| BOUBAPY

abe Bupliom

10 aue ewol|B yum
sjuaiied Auew
asneosaq uoiledi
-o1ped |e190s uo
pasnooy—ayl| Jo
Aujenb uo swoy
-dwAs jo 10edw
oy} a1ebiisanu|

swiy Apmg

MBIAIBIUL
20B}-01-908B) B
01 Buipuodsal
10 9|geded
—sJanibaie)

pauodai
10N

(L=u)

S3IN adAp|Im-H(l
‘ewol|6 onse|deuy
paja|apod

61d] queinw-HAQ|
(L=

u) ewol|Boipusp
-06110 on3sejdeuy
(z=u)

SON "ewo3Ad0u)se
onse|deuy
adApiim-Hal

(6 = u) ewojAooise
onse|deuy
einw-Hal

11l °peiD

S3N ‘edAip|im

-Hal ‘ewol|6 asnyiq
(e=uig=u)

SON
ewolAo0.iseobl|Q
/SON
ewol|boipuspobi|Q
paiajepoo-bglLdl
‘lueinw-HAl

(8=u)

(SON 40 adAipjim
Auelnw-HAl)
pawuodal ewolAd04ISE 9SnyIq

VIN 10N Il ®pe1D

a|dweg

uosiedwo) sisou

/s|oauo)-beip 1e by  suaxle|p 1e|N28|OIA ( = u) 8|A1s 9|dweg

pauodailoN paieadl Ajjeaibing

(9€ = u) ewol|b
apesB-mo| OHM

so|ed ‘desys ‘ulep

Ay sieaA z'g ‘a|ealol

oulyseAn

ebeH ‘emebe]

‘)0 ‘1BeueAeye]

‘exyeue] ‘ese)n|p

ueder sieaA g'g ‘epoulys ‘nezewn

(99 = u) ewol|B
Al-ll 8peIB OHM

(saeaA)

uonesoT as.t Joyiny

‘e|lauedwe)

sjualed

ewol|b apeiBb-mo|
ul sa|bajelis
Buidoo pue suiad

1102 -uod [euojlowy

qeyau 1oy

suoneoldwi pue
swoldwAs jo joed

-wi :ewol|Bb yum
sjualied ui 81| Jo
Anljenb paiejal

-Yiesy yum

0Z0Z pa1e1o0sse sio}oe4

panunuo)

sieaA

G-¢ 62
sieahA

G-¢ L

A1ob sequinN
-a1e) EBIVE]
asL -8y

‘L ajqeL



Frances et al. Long-term impact of grade II/III glioma on HRQOL

Neuro-Oncology

Practice

V/N

g (sutewop
woldwaAs)
oL-9

gg (SUtRW
-op Buiuon
-ouny) 06

V/IN

s 9L

VIN

V/N

4 ‘018 ‘UoIs
-saldap ajess
-pow o031 pjiw
9ledipul 6L-0L
‘uoissaidap
Jewiulw 10 ou
a1edipul 6-0

95 O

Adeaayjoipes saop
uBy} JUSIXd 19SS3|
e 0} Buruonouny
aAnuboo [eqo|b

0ZNE-010 pue 7004H
21403 sas|woidwod
9pIWOo|0zZoWa)
0€2-0710 J8syiaym
21403 aulweleg
(9€-4S)

9OE WJ04 9sealou] 0} d
uoys paJanljep
(@-s39) 199 40 wuoy
uoissaidag Alsualul-moy
-salpnig e Jo sueawl
1eo1bo| Aq swoldwAs
-olwaepidy aAIssaidap
10} J91u8) JO sjoAa
isaned

Aqg pauodal aie

ewol|b jo aouauad

-X9 9y} JO syoadse

aAIHsod Jeypp

isewol|b jueubi)

-ew yym sjuaied

SO100 Ag pauodau aue
uondnisip 700

1g-10Vv4 Jo s10adse 1eypn

Bulag-jjom

(1ag) AorusAu| |ea1BbojoyoAsd
uoissaida@ pue Buiuonouny
3oog aAI089)e pue aAlL

-lub0d wuay-6uo|

IVLS j0 uoneBusanu

swiy Apnig

(ueaw)
sieaA of

(ueaw)
sieaA gi

pawuodai

pauodau

(LLy =

u) Asebuns ueyy
19410 Juswieal}
9AI10B POpPaaU oYM
Adesayjowayo
snoiAald Jnoyum
‘Z< snie1s aouew
-1op18d QHM
‘ewo0jAoouiseobl|o

-0lpuapobijo
‘ewojAoouise
11 9peab asny
-3Ip pawiyuod
Ajjeaibojolsiy
OHM 481
swuaned 1npy

(812UIWIBIBPUI SA
pa1sjap-uou

SA pa1a|ap)
snieys d|

(68 = u) swoy
-dwAs an|ssaidap
p|iw 1ses| 1e A| pue
‘1| epeJb ‘siuan
pauodailoN -edewolBnpy

(oz=u)
0L < SdM ‘syiuow
€2 Aoueoadxa ayi|

‘sisouBelp [eniul
Jaye uoissalboid
10 ‘agualingal
lowny ou ‘1ep|o

10N pauodai 10N 10 g| aby

(0G = u) uoissaiboud
Jowny jo ubis ou
YUM uelje}] urjuaniy
‘ewol1|6 apeaBb-mo|
a|qels Ajjeaibojo
-Iped yum syuaned
10N pauodailoN paleasl Ajjeaibing

sisou
/s|011u0)-Beip 1e 8By  siaxyie\ Je|nddjolA ( = u) 8jA1s ajdwes

|oeus| pue 1dAB3)

1se3 3IppIN
ay1:([dnoib
JION] epeue))
BOLIBWY YUON
‘(as0debuig
pue ‘puejesz
Ma ‘BlleAISNYY)
elueadQ pue
eisy {(wopbury
panun pue
‘pueazImg
‘uspamg ‘uiedsg
‘lebnuogd
‘spueliayioN
EN

‘Aley) ‘AeBunp
‘Auewion
‘aoue.q
‘wniBjeg
‘euisny)
adoing—
Anunoo-nip|

spuellayiaN
ay}

S9}e1S panun

Aley

uonesoT

uawneg ‘ddmg
‘Asjwonog ‘eljuen)
sojnodouy|en

‘sHws “pog

‘ney ‘siayo.ieg

PETIEY IVIETN

‘uassaly] ‘1oiuey|

syow ‘luay Joulyy
9g01dn “PIN ‘sepuelg
-MO|[0} ‘Bunuy ‘jasseq
—lusw ‘ueAy ‘ueny
-1ea1} 01 -BueoH ‘uose|p|
sisoube ‘Baaquiosg
-Ip 9ouIs ‘suso)
syuowl ‘uiooyde]
9'9 ‘ploAauliey

plaasuliey ‘uessli|
‘ewsog ‘sop

‘s1apliug ‘suewiay
‘stad[Iin) ‘mnaaT

siealA Sp-}oUOpIaA
e ‘uigpy| ‘ajeog

184184 ‘ejawe|p
alpeg uewsaul4
‘oupod zoun|p
98’z ‘zasenp zounjy

deng

‘oiqqed ‘edl|jeYyS

‘sn ‘a|ealoy
sieaA1aiIssI|A |2 ‘0s9|ed
Ge'e ‘e|jouedwe)

(s1e0A)
ast loyiny

Apnis dnoabBiajul

¢ aseyd |aqe|

uado pasiwopuel

e :(£€092-€€02¢C
01403) ewol|b
apeiB-mo| ysii

-yb1y yim swaned

ut 8411 jo Ayjenb

9L0C paie|ai-yiesy

|elJ] Pa||043u0d
pasiwopuel e
:swoldwAs aAls
-saidap yum syuan

-ed ewol)6 10}
d|ay-j|as papinb

8102 paseq-laulalu|

sianiBaied

119y} pue sewol|b
1ueubijew yum
sjuaned jo ayl|

800¢ Jo Anijenb ayy

ewol|b apeib

-Mo| ylim sjuaied
paieasl Ajjeoibins

ul Bulaq|jam |eol
-BojoyoAsd pue
Buluonouny ann

/102 -1ub0od wis)-6uo

sieaA
S-¢ sl

sieaA
S-¢ 3

siesA
S-¢

sieaA
4 €
A106 JaquinN
-o1e) ELIVE]
asyt  -484ey

panuiuo) L 3jqep



Frances et al. Long-term impact of grade II/III glioma on HRQOL

a|dwes
aAlleWIOU
uone|ndod
|eJouab
—dnoup
$]043U0D YleaH

DOT yUM (112
sjusiied Buowe/THN) elwayng|
swa|qo.d JO0YH oneydwaA|
olj109ds-190ued oluoJyd
uleiq pue olduab ‘ewoydwA|

(yownQ) (9€-4S) J0 douajenad s,upbpoH-uou
V/N 9€ wio4 Hoys ayjuo Buipoday  yum sjuaied

(SINOYd)

walsAg

uolnewJioyu|
JusWwaINSeaA

V/N SawWo091nQ
pauoday

-ualied

(Lg-1ISYain) s103084
S|NPOJAl JowN] pajejal-luswieal)
uleig-AlolusAu| pue ‘aseasip ‘|eol
woldwAg -60joydAsd Bunn
uosiapuy ANl -ql13uod aiojdxe
V/N pue saileuuon
pasiney  -sanb palepljea
—AJ0jUBAU| Buisn syuaned
sewsyos 18d vl (sig)
V/N aoueieaddy sulJeoU0D abewI
Apoq jo aous|e

oL< Sig -na1d ay3 ssaippy V/N

(4S-SIvd)
uoday y|os
V/N —3|edg ssauj]|
01 uawisnlpy
|e190s0YydAsd siown}
uleiq Asewnd
(IM0d4) 422ue)  yum sjuaned Jo
10J Xapu| 841740 OO J0 syadse
AlljenD s1amod |euolsuswipijnwi
V/N pue suelia oy} ajen|eny V/N

a|dweg
uosuedwo)

juswiniis swiy Apnig

/s|onuo0)-6

(g6l =

u) uonedioiued
21040 Syuow g
UIYHM 82Ua1indal
Jo suBis a16ojoiped
ou pue ‘Juswiealy
Atewnd pue
sisouBeip o160|
-01s1y J9)e JedA
< 1o} @2uainoal
Jowny jo subis
|BDIUID OU Yyim

pawuodau sjuaned ewolb
10N pauodai JoN apeiB-mon
aseasip

Ajuo |eluesoesiul

Yum ‘1 gd pautiy

-u09 Ajjeaibojolsiy

pawuodaus yum sjusned
10N pauodai1oN pjo sieaA g1z

(0G =u)usw

-1eaJ} Bulobiapun

Jouodau sjuaiied sowny
10N pauodai 10N uleaq Alewid

sJayde|\ Je|nJ8IO|A ( = u) 8]A1s |dwies

ulapy ‘uewio|s

‘alnag ‘Apunn

‘ewsod ‘suewisH

spuejiaylaN sieaA ‘uiooyde]
syl 9'G ‘uosuoley LL0Z

ewol|b apeib
-MO| Yyim suaied
ut a1 jo Ajjenb
paiejal-yieay
pasiwoidwo)

Buosnswy

‘ezopus|y

‘uasneywde)

‘WaqIo ‘usyleN

‘seAp ‘pnoqy ‘siiog

‘Auojuy ‘uoung

‘enoplo) ‘ola1b697

‘opeld-seusad

‘saAay ‘|abals ‘||ep

‘n\ ‘elAig ‘yeys

(uelpaw) ‘uopueli) ‘aAenboy
so]e1S palun  siesAg ‘elg)\‘amoy 0z0¢

uone|ndod
paipnisiapun ue
'sinowny ulelq
Aewnd yum
sjuaiedul abew
Apoq paiayje jo
9oua|eAald ay )

siowny
uleaq Atewnd yum

susned ul 8yl jo

aulAg Anjenb pue Bujuon

S9]E1S PalluN SIBBA G'Z ‘SIBAS|\ JBUZIISAN 9B6L -OUN) |BI90SOYIASY

(saeaA)
uonesoT ast Joyiny  Jesp

sieah
oL-g sz

sieaA
oL-g (44

sieaA
Sg-C rz

A1ob JequinN
-a1e) ERIVE]
asL -8y

panunuoy | ajqel



Neuro-Oncology

Frances et al. Long-term impact of grade II/III glioma on HRQOL

Practice
uoins|ap-02
S1y] paliied
%6¢—siowny /| jo
19S JUBJaYIp B 10}
a|qe|leAB SEM sn1els ewol|b spesb
DD Yum uons|ap-00 beLdy ysiys 48|jja07] -MO| Yyim sjuaijed
sjuaned jo yoyoo (0ZL =u) 0L< ‘Alng ‘1ojsyoleg 10} Adeiayyoiped
V/N  @nbney-| D4 eAnoadsoud palep ‘uollelnw 8yl 8109s §d)| ‘siedA ‘yp ‘@9Aoy ‘zueeq uojoud uo Apnis
-dn sjyy ui Adesayy palued oL/ — siow gL < abe ‘Adesayy ‘uoua||nd ‘upiomg aAnoadsoud e jo
V/N ig-12v4 uoloud Buimoj|oy -N1 /| 4O} @|ge|leAR  UOllRIpEI 10} UOIL ‘uInjo) ‘leBiyoenN S109))0 9sJonpe
Aupigiow wuay pauodas  sem sniels uoliel-edlpul ue pey Asyy (ueipawi) ‘uewiays 9]1B| puB SBWO0Y  SIedA
V/N D-10V4-buoj| ay1 suiwexy VIN 10N -NW HZELY-LIHAI ~ # swaned Do salels payun sieah g'g ‘desp’izuqll 6102 -ino wuer-Buo]  QL-G ve
(1H0vd) 19AgH ‘selieyoez sewol|6 io4
Buruonoung syuaned sauljepinb 910z (oLL =u) ‘dnunon ‘uabumeQ Adeaayy uoneipeu
UMQ JO  Jown}luleiq ul suoje Aiabuns OHM 01 Buipio2oe ewoise|qojnpaw UOA ‘enodenT Jaye uonouny
JUBWISSasSSy  Buluollouny 8A1} -0JNduU SA 1Y + sopeub siow 10 eWOI|6 yum ‘NANIPIWY -SAp aAluboD  sieaA
1982701 usned -1uboo pasedwo) AsabunsoinsN sieaA gpyG -N} pawlu0) sjuaned 1npy Jdewua(q siesA gy ‘uasse|D-oqleH 6102 wuar-Buoq  QL-g e
2100S UMOop0| olwaepued g1
Buiag-|lam pale|al-6L-aINOD -p1A02 By} BuLinp
09 85 GOHM  3s414 2y3 Buunp sJ101oe} pyoddns
uedsawiy yoam-¢g| 1POIMBINA ‘@jyosiar |e190s uo spuadap
Jo219WowWwIay | B SSOJOB SaAle|al “IPOIMBINN Ajinesy sannejas
ag €2 ssaJisiq I8yl pue sjuail ‘Jawwinis ‘yo1g 119y} pue sjuaied
-ed Jowny uleaq soAlelal  pauodal (€9 = u) syuaned ‘1sor ‘1puelg ‘e|[IN\ Jownyuleiq ul  SsieaA
8< SAvH ul JOD ssossy 0} uosuedwo) 10N pauodai 10N Jown}uleiq }npy Auewisn siesAg ‘popuyy ‘|ayosol]  1LzZ0Z ajyljjo Auenp  QL-G 65
V/IN Sddl pue
¢ (SUlBWIOP Adesayroipeu 99Ua1INJa4 9seasIp
woldwaAs) pue ‘eduaiind JO uoINQIIU0d
0L-§ 0ZNd -84 J0 Aioisiy ay :sewol|b ||
OT0 21403 'SdM ‘wswiean niqiys apeiB Yum sIoAIn
(sutewop Qouls awl pue (08 = u) sewol|b ‘ouyQ ‘einjeAlp -Ins wua)-buo|
Buiuon 0€D T1ODYH usamiaq (ueipaw) || @pelb JO SIOAIA ‘eieyeAln ul 941] Jo Aljenb  sieaA
-ouny) 06 070 21403 diysuonejey V/IN  siesAgg pauodal JoN -Ins wusl-buo ueder sieah g'g ‘eleN ‘eO §102 paiejai yyesH  0L-G 0z
(1a)
g5 €2 1818WOWIBY |
ssalnsiq spaau aied
anlpoddns pue g-190 ay1 Aq
(8-192) ssaiisip uo Jsoued painseaw sjusped
jalg-Aiojuaau]  yum Buidoo ioy (L€ = ewol|b ul 18oued
JnolAeyag Aoeoiyje-jles (ueaw) u) Jown] |e4ga48d zueAouay ‘jebuly yum Buidoo 1o}  siesA
V/N J90UR) J0 10edw| V/N siedA g pauodaijoN|elb e jo sisoubeiq Auewuan) sieaA /°G ‘oduepr ‘uuew|yoy 6L0Z Aoeoiye-419s  0L-§ 1z

#omny
eotu|

juswiniIsu|

swiy Apmig

a|dweg
uosuedwo)

sisou

/s|onuo)-6elp 1e aby

sJiayde|\ Je|nd3IO|A ( = u) 8]A1s a|dwies

(saeaA)

uoReoOT asl

Joyiny

FEEETN

panunuo)

A10b JaquinN
-o1e) 8Jua
aslL -8y

‘LalqeL



‘Adesayjolpey ‘|4 ‘10AIAING JaouBY 8)17 40 AljEND ‘SDT0D ‘@47 Jo Aujenp 10D “nown) ulelg Atewd ‘1 g4 ‘paipoads asimiayQ 10N ‘SON ‘ewoydwAy sumyBpoy-uoN “THN ‘panioads aisymas|y
JON ‘S3IN ‘ewoljg apeln Mo ‘Do ‘ajeas asuewlopad Aysjouley| ‘Sdy ‘aseuaboipAya( a1en00s| ‘4| ‘[el8uag - Adesay] Jaaueq jo Juawssassy |euonound ‘-1 Jy4 ‘anbieq - desay] 1aaues Jo JuswWSSassy
|euonound ‘anbey-1 9y ‘uieig - Adelay] Jaaueq Jo Juawissassy |euonaund ‘1g-19y4 ‘Aydesbowo) pasuaindwod ‘19 ‘eiwayna] oneydwAi aiuosyq ‘179 ‘Adesay] inoineyag anniuboq ‘1 g9 :suoneinaiqqy

Frances et al. Long-term impact of grade II/III glioma on HRQOL

planauliay
V/N ‘Juag uap uea ewojAooaiseobi|o
5 (Sulewop Buluonouny ‘uess(i] ‘Bunuy pue ewol|Boipusp
woldwaAs) aAIIubo9 pue ‘suen) yeaquallin -oBijo onsejdeue
0L-g 0ZNd TOODYH 8yi pue ‘a1nag 1a1ab||y wue-Buoj ul
010 21403 swuaned ewoilb (ze=u) ‘Asjwonog ‘ueny Buluonouny
s (Sulew onse|deue jo uonsjep sewol|b ||| epesb -BueoH ‘oj|ipebjeq aAIubo9d pue
-op Buiuon 0€D Buiuonouny wusy s|jonuod  pauodas bgL/dL-uou pue OHM O SIOAIA sieaA  ‘ulgy| ‘puaiapaN a)l Jo Aljenb  sieaA
-ouny) 06 010 21403-6uo| ay1 suiwexy Ayyeay JON uo118|ep-09 bgl/d| -Ins wud)-buospuelaylaN ay} L'zl ‘uiooyde] ‘s1oqeH €102 palejal-yijeaH +0L 8l
es 0L-G @lleuuonssnp sjuaied ewol|b
Buido) jo sAepp ul swa|gqoud opelB-mo| yum
palejal-ssau|l sjuaned u) Buidoo
g (surew yum Buidoo pue (6€ = u) o1gaiQ ul wols|yy pue ayl| Jo Aljenb
-op Bujuon 0£2-010 ‘a1] Jo Aljenb pauodai Buiall 4epjo Ucm 8l (ueipaw) ‘uosspJeAp3 ‘uonouny usamiaq sieah
-ouny) 06 21403 ‘uonouny aquiosaq V/N 10N pauodai 10N pabe siusned Ho7 uspamg siesA gl ‘uossjeisn 900g diysuonejal ayy +0l vz
1UBWISSaSSEe WJo)
-Buoj pue piw je (G9=u
7TO0YH pasiwoid ‘wiel-piw /9 =u
-wo9 Jo Alllenes ‘wial-Buol) Jesh |
oyl a1enjens 1Se9| 1e 1o} 9|qe1s
‘ewo0jAo0.11seobi1|o Ajjeatut|o ‘yeis
10 ewol|b Apnis a10jaq JeaA |
-o4puapobijo 1se9| 1e pasoubelp (wuoy
0ZNg-010 ‘ew0jAoolise ewolAooliseobijo -Buoy) ulg|y| ‘suewiaH ewol|b speib
V/N 21403 || 10 | opeub Jo $|0J1U02 pue ‘ewolAdoise sieahA g| ‘uosuoiey -MOJ| JO SIOAIAINS
SIOAIAINS WUB) Ayyeay ‘ewol|bolpuap ‘(we) ‘uiooyde] ‘uaqqoy wi93-Bbuoj ‘a|qeis
(9€-4S) -Buoj ul 700YH payolew (ueaw) -061j0 pawiyuod  spuepiaylaN -pluw) ‘planauliay ul 81| jJo Alljlenb  sueaA
V/N 9€ wlio4 Hoys ulsabuey)y  Ajenpiaipul siedA zg pauodai JoN Ajjea1bojoisiH 8yl sieaAg ‘mnoq ‘ajgog G10Z palejal-yijeaH +0l 0z

juswinils

s|dweg
uosuedwo)

sisou

/s|onuo)-6eip 1e 8By siayle|y Je|N28|OA ( = u) 8|Al1s 8|dweg

(s4edA)

uoneso]  @sl

A1oB Jequuinp
-e1e) 2Jua
L dsL JoY

panuiuoy L e|qey



Frances et al. Long-term impact of grade II/III glioma on HRQOL

and Depression Scale [HADS],® Profile of Mood States
[POMS],38 Positive Affect Negative Affect Scale [PANAS],3”
Affect Balance Scale [ABS],?® Center for Epidemiological
Studies-Depression [CES-D]®%). Ten of these articles ori-
ginated from western countries, with the remaining
study occurring in Japan."” Three of these studies in-
cluded qualitative methods alongside their validated scale
measures.'#16:22

Multiple studies found evidence of glioma patients’ depres-
sive symptoms.'416.1721.31.32 These studies had reports of de-
pression, 63031 anxiety?®3' as well as anger, tension,' future
uncertainty,"” impaired EF® and increased levels of psycho-
logical distress'62'-24 and negative affect.32Three studies'1631
found clinically significant levels of depressive symptoms as
measured by screening instruments (ie, POMS,3¢ HADS,%
BDI*) by a small margin relative to the clinical cutoffs dis-
played inTable 1. Another 3 studies?'2°%2 also found elevated
scores of depressive symptoms, which did not reach clinically
or statistically significant differences compared to controls.
Similarly, samples did not surpass their respective clinical
cutoffs. One finding of note is that patients reported high
levels of both positive and negative affect, indicating higher
emotional reactivity than the reference “healthy” popula-
tion.32 Interestingly, one study assessing the quality of life of
brain tumor patients in the context of the COVID-19 pandemic
found that across the first nationally imposed lockdown in
Germany, patients showed significant levels of distress, anx-
iety, and depression, with around 23% of patients reporting el-
evated levels of depression symptom load.*’ Overall, studies
appear to suggest that while differing across measures,
glioma patients clearly endure some level of mood/emotional
disturbance.

In the qualitative strands of the 3 mixed methodology
studies, evidence of emotional disturbance was re-
ported.??2 Negative affect was also reported to increase
in patients, with one of these studies finding that half of
the patients complained of mood disturbances (56%), with
a smaller percentage reporting difficulties dealing with
change (26%).22 Another of these studies found that neg-
ative outcomes relating to psychological well-being in-
cluded fear of recurrence and distress over treatment and
initial diagnosis.?® However, this same study also found
that part of this distress could be attributed to lack of in-
formation and support from medical staff, particularly in
regards to coping with their cancer diagnosis.?

Coping Styles

Patients’ self-efficacy for coping with cancer (SECC)
also influenced their chosen coping strategy, and deter-
mined how heavily they relied on external sources of
support. Subsequently, this study found that patients
with greater SECC reported lower unmet psychological
needs.?" Interestingly this article also found that pa-
tients with greater SECC reported lower unmet needs
in regards to their respective health care services, the
amount of information provided as well as the sup-
port and patient care.?! This aligns with the findings
described above, suggesting the link between patient
distress and lack of information and support provided
by medical staff.?

One study found that, patients under-utilized the coping
strategies available to them?® with confrontative and opti-
mistic styles reported as the most frequently used. In this
study, there was only evidence of depression in 13% of the
sample (full sample, n = 46), in line with previous findings
in brain tumor patients.*?These findings could suggest that
the chosen coping strategy could have significant impact
on patient well-being. However, the aim of this study was
to examine the reliability of caregiver ratings of emotional
concerns and coping strategies, therefore we are unable to
conclude any link between the effectiveness of these dif-
ferent coping styles alongside ratings of depression.

Positive Change

While there are many negative effects of glioma diag-
nosis on HRQOL, patients can also experience positive
changes in outlook because of their diagnosis. Evidence
in this review suggests that greater acceptance of change,
increased perception of hope and greater sense of impor-
tance can also be a consequence of diagnosis.?? One study
found that despite experiencing increased negative affect,
that patients were satisfied with their lives overall, and per-
ceived greater maturity and greater sense of self.3?

Self-reported cognitive functioning (CF)

Impaired cognitive function is a common concern in
glioma patients, and an important aspect of HRQOL. We
selected studies based on their use of self-reported meas-
ures; therefore, results from studies only reporting on
objectively measured CF (using performance outcomes)
were not included. In this literature sample, CF was often
a subscale of the utilized HRQOL measures. However, it
was also a common complaint reported in the qualitative
strands of the mixed-method studies.'#16.17.18.28.33.23

Reports of impaired CF included communication diffi-
culties"” impairment of memory and problems with con-
centration.’® One qualitative report from a mixed-methods
study reported the frustration felt as a result of impaired
communication—1 patient described how they had “words
in my head but | can’t get them out,” subsequently making
daily communication difficult.?® Findings suggest the de-
gree to which glioma patients might experience impaired
CF could be dependent on the tumor pathology, treatment
strategy as well as whether there is tumor recurrence.?833
For example, one quantitative study found that there was
a larger number of reports of impairment to memory, cog-
nition, and intellectual functions in patients having under-
gone radiation therapy alongside neurosurgery than those
who had undergone neurosurgery alone.®' Overall, the
present review found that glioma patients’ self-reported
cognitive issues are of considerable importance across
their long-term survival.

Social functioning (SF)

Changes to lifestyle and social relationships were reported
by 5 articles.'*'8222324 This includes issues related to work
and finance. Several articles reported patients experien-
cing financial difficulties following diagnosis™'%'® and
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frustration with resultant impaired ability to work.?® Given
the inclusion criteria for this review >18 years, we can as-
sume that a high proportion of the samples included were
of working age, so disruptions to working life could be
significantly impactful. Patients’ social relationships can
also suffer because of glioma diagnosis.???43% A mixed-
methods study described that altered body image concerns
as a result of a glioma or treatment can put strain on both
existing social relationships as well act as a hindrance to
meeting new people.?2 Two articles reported that strained
personal and familial relationships could have a notable
negative impact on patient HRQOL.?32* Findings also sug-
gested that positive outcomes of HRQOL were associated
with greater levels of communication, support, and accept-
ance from family members.?>%3 Indeed, during the COVID-
19 pandemic lockdown, the number of social interactions
per week was associated positively with patient HRQOL,
demonstrating the interdependent relationship between
psychological, emotional, and social functioning.*'

I
Discussion

Despite HRQOL and long-term survivorship research be-
coming a prominent part of oncology research over the past
several decades, our searches only returned 21 studies.The
reported issues that patients face were mapped across the
domains outlined by the WHO definition of HRQOL—those
of “physical, mental and social wellbeing” '™ This broad
definition allowed us to report on a wide variety of issues.
We collated evidence from both quantitative and mixed-
methods studies. The rich data available suggests there
are various links between these domains, all of which con-
tribute to patients’ overall reported HRQOL. By employing
few exclusion criteria, we ensured that the full breadth of
available evidence could be included and assessed.

During long-term survival, WHO grade lI/lll glioma patients
experience a variety of physical impairments. These include
issues with motor functioning, pain, and changes in appear-
ance. These were most commonly reported in studies with
samples categorized as “2-5 years since diagnosis” sug-
gesting that physical impairments are more marked in the
earlier phases of long-term survivorship. This suggests that
support aimed at improving physical functioning or helping
patients adjust to physical changes is best offered earlier in
survivorship. Fatigue was also a frequent complaint. This
is in line with previous findings—van Coevorden-van Loon
et al found fatigue to be a prevalent side effect of treatment
in low-grade glioma patients.*® Peters et al examined the
impact of fatigue and HRQOL on survival in patients with
high-grade glioma (WHO grade IIl/IV).** This paper was not
included in our review due to the high proportion of grade
IV tumors included. However, their findings suggest that the
greater the number of symptoms of fatigue, the poorer the
quality of patients’ survival. Our findings confirm that WHO
grade Il/lll patients also experience the debilitating effect of
fatigue, even years after diagnosis.

Given the nature of the disease and treatment strategies
employed, it is perhaps unsurprising that impaired phys-
ical functioning is a relevant factor in HRQOL of these pa-
tients. Still, the evidence suggests that more prevalent and

persistent issues were found in the domains of psycholog-
ical/emotional and cognitive functioning. Psychological,
emotional, and cognitive functioning issues were the most
common complaints reported and were reported across
all 3 survivorship groups (2-5; 5-10; 10+ years), suggesting
that the emotional burden experienced by patient persists
across long-term survivorship. Investigations covered
changes in body image perception,?? prevalence of depres-
sion and/or anxiety symptoms,'6.1729-31 declines in mental
well-being,?'3? and increased levels of cognitive and com-
munication difficulties.23The severity of these issues varied
across studies due to the different constructs measured
with the various outcome measures, as well as differ-
ences in clinical cutoffs. In this review, we did not aim to
cover cognitive performance outcomes, thus we excluded
studies that only reported results of neurocognitive tests.
We focused on including studies that used self-reported
CFE This arguably provides greater insight into patient ex-
perience of cognitive functioning and HRQOL as the cor-
relations between HRQOL and neurocognitive functioning
are not straightforward.*®

We defined long-term survival as >2 years since diag-
nosis as this period would have allowed patients to adapt
to their diagnosis and to return to some version of their
“normal” lives. Adaptation and coping impacts upon
HRQOL with 2 studies'®?®' suggesting that severity of
emotional difficulty faced by patients could be heavily de-
pendent on their employed coping style. This is in line with
Nipp et al, which found that in a study of lung cancer pa-
tients, coping strategies and emotional support correlated
with mood and ratings of HRQOL.*® Those that utilized ac-
ceptance coping styles reported better HRQOL and mood
than those that employed more styles of self-blame and
denial. Hack and Degner also found that in breast cancer
patients, their long-term psychological adjustment de-
pended on their employed coping strategy.*” While these
samples are not directly comparable for this review, they
provide important perspectives in the wider context of the
experience of long-term survival in cancer patients. It may
be useful to establish the importance of coping styles in
glioma patients, particularly given the added cognitive
difficulties they experience alongside their cancer-related
disease burden. There were also reports of changes in
perspective to adopt a more positive outlook and appre-
ciation for life following diagnosis.?? One mixed-methods
study suggested a positive correlation between spiritual
well-being and HRQOL outcomes.?®This demonstrates the
complexity of patients’ response to their diagnosis and/or
treatment, and highlights an important area, which should
be investigated further using qualitative study designs.

Social relationships and functioning were highlighted
as important aspects of HRQOL across all 3 survival time
categories. Studies reported lifestyle changes, difficulty
forming?? and maintaining social relationships® It is clear
that maintaining positive social relationships is impor-
tant for patient HRQOL*68 yet impaired SF as measured
with European Organisation for Research into Treatment
of Cancer Quality of Life Questionnaire-C30 (EORTC QLQ-
C30), Short Form 36 (SF-36) was not highly prevalent in this
review. Although this was not a direct aim of this review,
our findings are in line with previous literature, which
highlights that a glioma diagnosis can carry a significant
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burden not just for patients, but also for their family and
friends.*®

Strengths and Limitations

This systematic review is, to our knowledge, the first to
look at long-term survival and HRQOL in WHO grade I/
Ill glioma patients. We employed few exclusion criteria in
terms of study design or methodology, which allowed us
to capture the full breadth of existing evidence. We looked
exclusively at patient self-reported outcomes of HRQOL,
allowing direct insight into patient experience of long-term
survivorship. By including evidence from mixed-methods
studies, we could identify similar HRQOL themes regard-
less of methods used, including those HRQOL aspects that
are not typically captured with validated questionnaires.
The context provided by qualitative dimensions of the
mixed-methods studies are particularly useful and may
highlight potential avenues where interventions could be
offered to patients.

However, this review has some limitations. Firstly, be-
cause there is no universal definition of “long-term”
survival in neuro-oncology, we chose a pragmatic cutoff
of >2 years after diagnosis (mean or median) as from a
clinical viewpoint, these patients will have completed
treatment and entered a period of follow-up. Included
studies reported on mixed samples, and not all poten-
tially eligible studies included information on TSD (see
Supplementary material 3). Subsequently, we may have
excluded potentially relevant studies based on this lack
of information. Furthermore, by using the mean/median
averageTSD, studies could include patients who were as-
sessed <2 years after diagnosis. This means that some of
the included studies’ results may include patient experi-
ences earlier after diagnosis, so conclusions for long-
term quality of life should be interpreted with caution. We
acknowledge that many studies included in this review
recruited participants before the 2016 WHO tumor reclas-
sification, which is likely to have influenced the samples
included before and after this point, making it more dif-
ficult to draw conclusions on HRQOL for WHO grade I/
IIl glioma. Our decision to include literature if the sample
had at least 50% grade Il/lll tumors, may have introduced
some level of bias for studies with greatly mixed samples.
Thirdly, the inclusion of only English published/transla-
tion of papers could account for the lack of diversity in
the locations of included studies, introducing a potential
for cultural bias to our findings. The studies included also
used a wide range of outcome measures (eg, EORTC QLQ-
C30, HADS,® POMS, 3¢ etc.). Some of these are better val-
idated within the glioma population or have clearer cutoff
scores for clinical relevance than others. Therefore, it was
not possible to add information on statistical as well as
clinical relevance for all HRQOL outcomes in this review.
Due to the nature of the samples included, we were un-
able to infer the effect of the different treatments used in
the various tumor groups, and the influence this might
have had on the HRQOL outcomes. Finally, the MMAT
quality assessment indicates the quality of the studies
varied, emphasizing conclusions should be assumed with
caution—see Supplementary material 2.

Future Research

In future studies, consideration should be given to the
importance of coping mechanisms, self-efficacy, and re-
silience in managing the quality of patients’ survival.
This could help inform clinical practice and allow tai-
loring of support services for long-term survivors of
glioma. A previous review looked at identifying sup-
portive care interventions to improve HRQOL in brain
tumor patients.5 Across 10 randomized controlled trials
included in said review, only 2 interventions were found
to improve HRQOL (home-based psychosocial inter-
ventions and acupuncture with rehabilitation). Further
evidence is needed to confirm the effectiveness of the
current support provided to patients. This could provide
the basis for further intervention studies. Particularly,
as our review findings suggest that even years after
diagnosis, glioma patients experience HRQOL issues.
Observational studies should include age at diagnosis
as well as details on treatments received to allow inves-
tigation of these factors on long-term HRQOL in WHO
grade Il/lll glioma patients. While the studies included
originated from a variety of different countries (eg, ltaly,
United States, Sweden, Denmark, Japan, France, the
Netherlands, Germany, and Norway, etc.), there was a
significant lack of studies included from non-westernized
countries. This could have introduced a level of cultural
bias to this review due to variations in perceptions of
health and well-being®' as well as financial affluence
across cultures. This also applies to the potential impact
of spirituality and religion. Future studies could explore
the influence of wealth, culture, spirituality, and religion
on glioma survivors’ HRQOL using qualitative methods.

I
Conclusions

This systematic review presents an up-to-date overview
of the state of the evidence around HRQOL in glioma
survivorship—a population confronted not just with the di-
agnosis and treatment of cancer, but also with a neurolog-
ical condition. While physical and social issues can persist
for years after diagnosis, the impact on mental functioning
(psychological, emotional, and cognitive) is much more
prominent. Evidence suggests that patients’ capacity to
cope with long-term survivorship issues could be indic-
ative of HRQOL, however further research is needed to
establish any causal link. Findings from this review aid
understanding of the impact that glioma diagnosis and
treatment can have on patient HRQOL. This could help
to facilitate the development of interventions aimed at
improving glioma patients’ quality of survival, and help in
streamlining existing resources and support for patients in
clinical practice.

Supplementary Material

Supplementary material is available at Neuro-Oncology
Practice online.
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