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Abstract

Purpose To summarise what is currently known about the psychosocial morbidity, experiences, and needs of people with cancer
and their informal caregivers, who live in rural or regional areas of developed countries.

Methods Eligible studies dating from August 2010 until May 2021 were identified through several online databases, including
MEDLINE, EMBASE, PsychINFO, and RURAL (Rural and Remote Health Database). Results were reported according to the
PRISMA guidelines and the protocol was registered on PROSPERO (CRD42020171764).

Results Sixty-five studies were included in this review, including 20 qualitative studies, 41 quantitative studies, and 4 mixed
methods studies. Qualitative research demonstrated that many unique psychosocial needs of rural people remain unmet, partic-
ularly relating to finances, travel, and accessing care. However, most (9/19) quantitative studies that compared rural and urban
groups reported no significant differences in psychosocial needs, morbidity, or quality of life (QOL). Five quantitative studies
reported poorer psychosocial outcomes (social and emotional functioning) in urban cancer survivors, while three highlighted
poorer outcomes (physical functioning, role functioning, and self-reported mental health outcomes) in the rural group.
Conclusion Recent research shows that rural people affected by cancer have unique unmet psychosocial needs relating to rurality.
However, there was little evidence that rural cancer survivors report greater unmet needs than their urban counterparts. This contrasts
to the findings from a 2011 systematic review that found rural survivors consistently reported worse psychosocial outcomes. More
population-based research is needed to establish whether uniquely rural unmet needs are due to general or cancer-specific factors.
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Introduction

Understanding the psychosocial well-being and supportive
care needs of people with cancer has become an important
public health concern [1]. As the number of people diagnosed
with cancer and survival rates improve [2], more people living
with cancer will require ongoing cancer treatment, surveil-
lance, and supportive care to address their psychosocial needs
[3, 4]. Supportive care can be defined as care that helps a
person with cancer and their family cope with cancer and its
treatment, from pre-diagnosis through the process of diagnosis
and treatment to cure, continuing illness or death and into
bereavement [5]. Unfortunately, given the increasing preva-
lence of cancer survivors and limited health workforce, cur-
rent survivorship care leaves survivors with significant unmet
needs [6—8]. Previous research indicates survivors living in
rural or regional areas are likely to have more unmet needs
than those residing in urban areas [9, 10]. Fortunately, targeted
research is being undertaken to understand the specific, cul-
turally complex indigenous cancer issues [11], as outcomes
are even worse for these members of the rural population.
However, it is also important to develop understanding about
the supportive care needs of the significant number of non-
indigenous rural people affected by cancer and caregivers, to
improve service delivery models, and to inform new
approaches.

Research suggests that rurality negatively impacts survival.
A survival analysis in Australian cancer patients showed that
cancer patients living in remote areas are 35% more likely to
die within 5 years of a cancer diagnosis than those living in
urban areas [12, 13]. Similar patterns have been found in var-
ious geographical regions around the world and using multiple
definitions of rurality [14]. Contributing factors may include
more labour-intensive work schedules, delayed diagnosis,
geographic isolation, and lower levels of income, education,
and socioeconomic status (SES) [12, 15, 16]. As there are
fewer cancer services in rural or regional areas, rural people
with cancer may also experience a lack of local support and
services, and often have to travel significant distances or relo-
cate to access cancer care [17-20]. This may affect their treat-
ment decisions and follow-up care post-treatment, and pro-
foundly impact their psychosocial well-being, resulting in
poorer health status [20-22].

In 2011, a systematic review on psychosocial well-being
and the supportive care needs of people living in urban and
rural/regional areas, diagnosed with cancer, was published
online [23]. Bringing together the literature on psychosocial
morbidity in rural areas (excluding studies on medical out-
comes, survival, interventions etc.), this influential 2011 re-
view included 37 studies and found that the majority of con-
trolled studies reported worse psychosocial outcomes for rural
cancer patients, who had higher needs, particularly in the do-
mains of daily living and physical functioning, compared to
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urban cancer patients. Furthermore, many rural patients and
families reported rural-specific challenges including travel,
financial, emotional, and relationship challenges. The review
concluded that more research was needed that included people
with heterogenous cancers from rural and urban settings to
confirm these disparities. Since then, increasing research in-
terest in this field has been driven, at least in part, by the
finding that although cancer survival is improving overall,
disparities between rural and urban populations are continuing
to grow [24]. Addressing rural cancer disparities has become a
key priority area for the National Cancer Institute in the
United States (US), which has led to an increase in the amount
of research funding being directed towards this field [25].
However, the impact of rurality on psychosocial morbidity
remains less clear than the impact that it has on physical mor-
bidity and survival. Therefore, the purpose of this study was to
systematically review studies on levels of psychosocial mor-
bidity and the experiences and needs of people with cancer
and their informal caregivers, living in rural or regional areas,
that have been published in the last 10 years, since the 2011
review. Where studies included data on both psychosocial and
physical morbidity, we report only the former.

Methods

This systematic literature review was conducted in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) [26]. The study protocol was
registered in the online database of PROSPERO
(CRD42020171764).

Eligibility criteria

Papers eligible for inclusion were published in English after
July 2010 (i.e., the end date of the previous systematic review)
and reported on studies comparing rural versus urban-
dwelling cancer survivors in terms of their psychosocial mor-
bidity or supportive care needs, or alternatively reported on
these issues specifically for rural cancer survivors and/or their
informal caregivers. Eligible studies included study partici-
pants who were adults (18 years or older) within a setting
described as a regional or rural area(s) of Australia (i.e., the
Accessibility/Remoteness Index of Australia (ARIA) as de-
fined by the Australian Bureau of Statistics [27]), or as a rural
area for countries of the developed world, as defined by the
Human Development Index (HDI) of 0.8 or higher (i.e., high
human development) [28]. The ARIA classifies locations into
five categories: very remote, remote, moderately accessible,
accessible, and highly accessible [27]. Both qualitative and
quantitative (non-experimental) studies were included in the
review. As per the previous review [23], studies were exclud-
ed if they did not report on the prevalence of psychosocial
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morbidity or supportive care needs, i.e., they were interven-
tion studies, focussed on medical outcomes or survival rates,
reported differences in the uptake of cancer screening or fo-
cussed on health attitudes or treatment decision making, and
discussed service delivery or discussed the effectiveness of
support groups or support via videoconferencing. In addition,
studies were excluded if they explored psychosocial outcomes
in indigenous populations (as the issues facing these popula-
tions are unique).

Information sources

Searches were identified via searching four electronic biblio-
graphic databases, including RURAL: Rural and Remote
Health Database (which specifically covers a range of subjects
related to rural and remote area health issues and care),
PsychINFO, Embase, and Medline. Additionally, backward
and forward citation searching of all included articles was
performed to identify any additional studies.

Search strategy

The searches were conducted in the final week of April 2020
and updated in the third week of May 2021. Search strategies
were amended to the requirements of each database. In gen-
eral, the searches included the following combinations of
terms and were combined as (#1 OR #6) AND (#2 OR #7)
AND (#3 OR #8) AND (#4 OR #9) NOT (#5 OR #10;
Table 1). The search was limited to August 2010 until
May 2021.

Search selection

Initial search results from all databases were screened for du-
plicates and eliminated through a systematic review manage-
ment software (Covidence). Screening of articles was com-
pleted in two stages: of information provided in the title and

abstract, and subsequently, full text. One reviewer (SK)
screened all papers individually and the other reviewers
screened a percentage in duplicate, 20% in the first stage
(KG) and 100% in the second stage. Any disagreement was
resolved by discussion and where consensus could not be
easily reached, a third independent reviewer (KS) made the
final decision.

Data collection and items

Data extraction was conducted by one reviewer (SK). A sec-
ond reviewer (KS) checked the data extracted from 20% of the
articles to assess the quality of data collection. Additional data
was extracted for one paper. As per the previous review [23],
the included articles were summarised according to reference,
study design, response rate, sample size, setting, measures,
type of cancer, results, and study quality. In addition, data
on study population was collected to allow for clearer docu-
mentation of whether study participants were adult cancer
survivors undergoing treatment (i.e., people who were receiv-
ing cancer treatment at time of study — not including hor-
monal therapy), adult cancer survivors post-treatment (i.e.,
people who had finished cancer treatment at time of study),
cancer patients in palliative care, and/or family or friends car-
ing for a person with cancer.

Risk of bias

The quality of individual studies was assessed independently
by two reviewers (SK and KS). Studies were critically ap-
praised using the appropriate appraisal tool for the study de-
sign (both quantitative and qualitative), available from the
Joanna Briggs Institute [29]. Included articles were
categorised as having poor, good, or very good methodolog-
ical reporting by calculating the percentages of items on which
studies were rated as including essential quality characteristics
(i.e., less than 40% were classified as poor, 40-70% as good,

Table 1 Search strategy™
Medical Subject

Heading (MeSH)
terms

Text terms included in titles and/or abstract

Neoplasms
Rural population 7
3 ‘Quality of life’ 8

4 Adult 9

5  Oceanic ancestry 10
group

cancer OR neoplasm OR carcinoma OR oncology
regional OR remote OR travel

well-being OR ‘quality of life’ OR QOL OR psycho* OR social OR emoti* OR
morbidity OR adjust* OR depress* OR anx* OR distress OR ‘unmet needs’
OR need*

adult OR adults OR men OR women OR man OR woman OR elderly OR ‘the
aged’ OR ‘middle aged’ OR senior* OR geriatric*
aborigi* OR indigenous*

*Combined as (#1 OR #6) AND (#2 OR #7) AND (#3 OR #8) AND (#4 OR #9) NOT (#5 OR #10)
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and higher than 70% as very good). Studies that combined
qualitative and quantitative methods (i.e., mixed methods)
were assessed by the Mixed Methods Appraisal Tool
(MMAT) [30]. Any initial differences (17%) were resolved
through discussion and consensus. Studies of all levels of
quality were included in the data synthesis.

Summary measures

Levels of psychosocial morbidity and quality of life (QOL)
were measured in proportions. The unmet needs and experi-
ences of people with cancer were documented thematically.

Results
Study selection

The search of electronic databases identified 4589 unique pa-
pers published online since August 2010 (Figure 1). After
removal of duplicates, 4332 studies remained and were eval-
uated on title and abstract. A total of 259 potentially relevant
papers were assessed on full text, of which 61 papers were

included. Four additional papers were identified through back-
ward and forward citation searching, resulting in 65 studies
being included in this systematic review (August 2010—
May 2021).

Study characteristics

Characteristics of studies identified through the systematic
review are presented in Tables 2, 3, 4, 5, 6. Of the 20 qualita-
tive studies included, data collection methods included one-
on-one interviews (n = 14), focus groups (n = 2), and com-
bined interviews and focus groups (n =4). Of these 20 studies,
ten were conducted in Australia, five in the US, four in
Canada, and one in Europe. Most studies focussed on a variety
of cancer types (n = 10), three each on breast and haemato-
logical cancers, two on gynaecological cancer, and one each
on prostate and myeloma cancer.

Among quantitative studies, 35 utilised a cross-sectional
study design while six studies employed a longitudinal study
methodology. Of these 41 studies, 18 were conducted in
Australia, 16 in the US, six in Europe, and one in Canada.
Most studies (n = 18) included participants with heterogenous
cancers, eight with breast cancer, five with haematological

. )
F'gu"? 1 PRISMA study Records identified Records identified Records identified Records identified
selection flowchart g through Embase through Medline through PsycInfo through RURAL
'«3 database search database search database search database search
f‘% (n=441) (n=3745) (n=231) (n=172)
5
=
— Y
. Records after duplicates removed
> (n=4332)
g
5
2 Records screened Records excluded
(n=4332) (n=4073)
—
— v Full-text articles excluded,
with reasons
Additional records Full-text articles assessed for (n=198):
& identified through eligibility
2 citations (n=259) *  Not a primary study (n =
B (n=4) 11)
=] ® Design was not
v descriptive/ non-
experimental
_J Eligible studies for inclusion (n=238)
(n=61) ® Not described as a rural
— cancer population (n =
86)
* Not focused on
2 v psychosocial morbidity
g or needs (n = 86)
= Studies included in ® Not a developed country
= > qualitative synthesis (n=4)
(n=65) e  Other reasons (n=3)

@ Springer




1025

Support Care Cancer (2022) 30:1021-1064

(¢) <y1os Sursnuoud pue ‘Sunsny
po ‘Surmouy| () ‘Woddns 1opraoxd
-03 Areoyeay (1) :udwom [[e Aq
K10 passardxo a1om Surdod 10y soway) AL

Spaau [eroueul) SUrjE[NoNIE pue
Surkynuapr Anoygip  siuedronred
() pue poddns jo Lyiqeyreae oy (€)

aours
own a3eIoAr)
100URD UBLIBAQ

epeue) ‘oLRIUQ ‘U0ISIUTY] UI OLIBIUQD)

UId)SEa-YINoS JO anua)) Jadue) Jeinr 6 pue

ays je Juounean pajo[dwos syuedionied — ueqin [[euws 9

[p€] (e
paInoNnS-Iuas) SIOA -peue)))
Apms -IAmS 020C
V/N  2Anduosap aane)end) hchliig) ‘eoI[RD)

Kypigiow [eor3ojoydAsd pue spasu uo seIpms

‘Anremuds pue yrey Jo douepodur [g€]
Ay () ‘uoneonpa o110dds-100ULd SONUYO POseq-AIuNuIuIod (Surdures (sore1s
pue paje[aI-yi[eay 10w WOI} PAYINIIAI PURAIRIA [1eqmous) (sdnoi3 snooy SIOA payun)
10} paau Ay () :e1ep Ay Jo SIsAjeue ul BOIE UBQIN U JO BIUISIIA UL [en1 gg PAINJONNS-TWAS) -IAINS 2102
poon AU} WO} PAFIOWd SANSST UIBW N0 SNOLIB A V/N BaIe [BINI B U SUIPISAI SUBOLIOWY UBOLY  Pue Ueqin 87 V/N Apmys oAne)End) I0uURD)  [OZUdM
(Burusaros
dn-mo[[oJ asuojur pue ‘AjIoej
I00ued ssefo doy ‘sanssi [eUOIFaI
‘aoddns pue uoneuLojul Jo yor|)
QIO [JIM UONIBISIIES SEM OUWIAY)
[euonippe ‘(310ddns uonesiuedio
Iooued ‘spuaLyy woyy poddns
pue S[eaW ‘SJUdAD J1jouaq) yoddns
Amunuuod (¢) pue :(20ue)SIsse
eyuazed uodn oouerjar pue
93eI0A00 doURINSUL YI[EY POYILUI|
pue 9ABI] OIS JO 3IB] “Spom own-pred
‘51500 UONEBOIPAUL) JUSUNBIL BaIy (yoeoxdde
JIOJUEBD 0) PaJR[aI 1509 () “(sisouerp 0JuoIo ], K109y ], popunoin
10§ 98e [ensnun ‘SISOuSeIp SuoIM (s1sougerp anuad ueyjodonow 1sa31e| 19183I0) A7) ISIAIONNSUO)) [zel (e
po ‘syure[durod passIwsIp) sISougerp -9sod s.epeue)) ‘0juolo] pue ‘@durroid  wolf G| pue QY Jursn sMaTAIIUL SIOA -peue)))
-08 pakeap (1) :eiep ay Jo sisAjeue SIBAA ueIpEUR)) UId)SEH [BINI B oImsunig Jormsunig papus-uado) -IAINS €10C
ISEYN JU) WOI} PSIOWD SOWAY) UYL, G 0} [) SNOLIBA MIN :BpeUER)) JO SBAIR JOUNSIPp OM],  MON WOIJ G| V/N Apms aaneyend) IO0UB)  ‘BUIOPAIN
SeaJe UBQIN Ul PAAI] OUYM
9S0U) UeY) JUSUIEAI) PuB SIsouerp
1oy noysnoxyy Aremurds
Sursn jnoqe arowr paye; syuedionied
[eInI :PIFIOWD SIOAIAINS IIOULD (ma1A10)UI
9jeysoxd uedLIOWY UBOLYY UeqIn pue puelATRIA PaIMONIS-TOS
[BINI U99M]AQ SOUIYIP Jofewr duo pUE BIUISITA [EIJUSO UT (SOTUI[D tsdnoi3 [1€]
‘areoeay ojerrdordde 1oy Ayissaoou areo Arewud pue ‘szourp ‘sdoysioqreq snooj Sursn yoeoidde (sare1S
po ®© SI 90ueInSul (7) pue Juepodur ‘SUOINYD) SANUII PISBG-ANUNTUIOD [ea13ojouswoudyd SIOA panun)
-03 are yoddns uerorsAyd pue Arurey WOIJ PJINIOAT QIOM SIOATAINS ueqin 1| onnauauIaY) Apnys -IAINS 1102
JSEYN (1) :poSIowd SAWAY) UOUNUOD OM],  JoOUBD 91LIS0I] J100Ued dJe)sold ueoLOWY UBOLY  Pue ueqin 7| V/N  2Anduosap aane)en) I90UBD) ‘souof
SIOAIAINS JOOUED JO SPIdU JOUIUN UO SAPMYS
(Anunoo)
Kyenb JJer Ri:2Y
Apms Synsoy  Jooued Jo odA], omnsed|n Sumeg ozis ojdwieg  asuodsoy u3isop Apmys uonendod oy

SIOATAINS UBQIN pue JeIni joq Surpnjour sarpnys dAnenend) g djqel

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1026

yoddns Jo xjoe[ yim pajeroosse A[uo
JOU SBM SSAISIP AU} SSAMSIP Fupeard
anssI 3s0331q, oY) Se paqLIOSIp

Sem pue passaIppe sAem[e Jou

ore uonjeredas Ajrurey woly Sunnsal
spaau (A0 A Jo Arxodwiod

pue paads oy} Aq POWOYMIOAO
Suroq pue uonEUSLIOSIP

JO 9suas oy} 210M SanssT Jofew
£$501S [e190S0Y0ASd M pajeIoosse
SeM UONBIO[AI JO 90uLIadXd

oY) ‘JUSWEAN) JO WNNUNUOD

poon oy Suofe pue sisouderp jo jurod oY) 3y

A[reuor3ar payean 3uroq Ajeroueury
130 10119q a1e syuoned pue quounedn
pue sisou3e1p jo joedwr [euonowo
) SUSSI (180 AQ Passadde 9q
ued [eydsoy [euor3ar ‘sjeuorssojord
redy [euorsar ym dryspuoLyy
PuE JSnI JO SPUOq ‘JUSIUSAUOD
d10w ‘AJ[EOO] QAI] OYM SO}
J10J SUIABS QW) PUB JUITUIAUOD AIOA
‘Surpuewap ssof A[redrsAyd ‘owoy
UMO J19U) JO HIOJWO0d d) UIPIM
Keys 03 syuoned smopre) syepdsoy
[euOI3al Je JUSUEAI) JI9Y) JO [[B 10
yed o31opun 03 syuened A3ojojewuoey
10§ sanunytoddo (7) pue {(Jjo
own Sunye} 0} presar yPIm Juouedn)
[B00] QUaUIILAL) JO JSOJ [RIOUBUL)
qy) ur uonodNPaI ‘rerjrure; st [eydsoy
[euo13a1 ‘[oAen) AYIUS[ 10 PAdU oY)
ur uononpar ‘Ajuej woy uoneredos
Jo ssons oy dousLadxo 0) Suraey
JOU PapN[OUI S}IJOUSQ]) SBAIR [BUOISAI
03 3s130]0jewoRy UR)jodonow

poon  Aq SNSIA (1) :sa139)ens juepodwur om ],

amyny oy 1oy Sutredaxd (9) :uowom
jsowr Aq passardxa sem dwoy)
[euonIppe duQ ‘suonoe pue sysnoyy
Bunoaipar (g) pue :Suruojoq pue
ssouonbrun (§) ‘ssprom jeym Jurpury

Iddued

[eo130[0jewIsR

I9dued

[eo130j0ojeworq

(s1eak /7
sem sisougerp

Sonuad Jsiyeroads

Arewrid 0) ooue)sIp Aq paurjop
uoneoo] [edryde10a3 (g0 10¥
aseqe)ep 10e3u09 Juaned )T 9y} Woiy
udsoyo a1om syuedroned pue erjensny
(O puesusan) Jo uonepuUNoJ

V/N BIWQBNNOT oY) Aq papuny sem Apmys Y],

SaNUD JsI[eI0AdS

Arewrd 0) ooue)sIp Aq paurjop
uoneoo] edryder3oas (z1(g 103
aseqeyep 10eju09 Judned )T 9y} Wwoiy
udsoyo arom sjuedronred pue erjensny
(OA71) puesudaon) Jo uonepunoj

V/N eruoeynay oyl £q papuny sem Apms oy ],

(ordures
aarsodind)
9yeISIoNT

1 ‘9jowar

6 ‘Teani

¥1 ‘[euordar

9] ‘on_uwr ¢

(orduures
aarsodind)
JJe)sIAuI

[ “jowalr

6 ‘Teant

1 ‘reuordar

91 ‘omawr ¢

(orduures
QoudIu
-0AU0D)

2Anduosap aaneyend)

lo¢] (ent
(smarazoyur yydop-ur -ensny)
‘papus-uado) Apmys syuoned S10C

9AndLosap aane)End) I0UB)  “YPRIDIN

[se] ey
(smarazoyur ydap-ur -ensny)
‘papus-uado) Apmys syuoned S10T

I00UB)  “YPRIDIN
SONSSI [9ABI} PUB SONSSI [BIOUBUL UO SAIPYS

(smarazoyur suoydayey

Jo sdnoi3 snooy

Kyrenb
Apmg SInsay

100uBd Jo 2dA], amseay

Jumes

az1s ojdureg

(Anunoo)
189K
uSisop Apmy§  uonendog Joyny

(ponunuod) g J[qeL,

pringer

Qs



1027

Support Care Cancer (2022) 30:1021-1064

uoned0[al Jo edui oY) Junelodwe
0} AIOAI[OP 9IAISS 180 9AnIoddns
S puB[sudan() JO UOKEPUNO|
BIWORYNOT JO UONNQLIUOD 3} (§)
pue ‘Auoaod o3 Tends e Jo Aiiqissod
Y} (L) ‘s1opnq [eroueuly Ay}
(9) ‘diysprey pue ssansIp [eroueurj o)
Sunnquuuoo s10)9eJ Ay} (§) ‘Juounean
pUB UONEBIO[AI JO S1SOJ [RUONIPPE )
(p) Apruuey aroyy pue jusned oy yloq
J10J sanssI sj1om Jo aouepoduwr oy (€)
‘{aImny oy} 10J SEAPI PUB MOU SHIOM
Jeym Surpnjoul ‘IOLLIRQ QOUR)SIP
dy) SUIUOOIIA0 10§ Sa130380S (7)
£30UR)SIP B WO JuSUIIRaI) SUIssadoe
Jo a3udqreyo ay3 (1) eyep ays Jo
poon)  SIsAJeuE o) WOy PASIoWD SOWAY Y31
AJ[eoo] Juounean 3urssaode Jo
uondo oy 19jo1d pnom Auew owoy
03 03 Surduoj 1oy} Jnoqe Junye)
JOU S[ENPIAIPUI OJUI JJB[SUBY) P[NOD
[oIym ‘SUIAI] [RINI YUM PJRIOOSSE
SI WSIDI0)S <AIO A Ul Jomys Juraq Jo
9sSUDS A1) SeM JUSWIRAN) ISI[R1dads 10§
9JBI0]A1 0} PBY OYM JSOY]} 10J WY}
3uons U0y Je FUIUIRWAI SIDqUIST
Aquey uo uoneredos jo joedur
3 JNOGE SUIdIUOI 0) PAJE2I OS[e
sem Jnq sjudned 10J SSAUIOUO| pue

Io0Ued
[ed130[0jeWIORH

(SSLd = dwaydg Apisqng Nsuer],

Juoned 9Y],) UOIEPOWILIOIOR PUE [OART)

yim syuoned Junsisse J0j QWIS
JUOWIUIDAOS U} UO Paseq pauljop

uoneso] [eorydei30a3 10z 10}

aseqeyep joe3uod Judned )4 oY) Woiy
udsoyo a1om sjuedroned pue eijensny
(OJ7) pue[suaan() Jo UONEPUNO|

V/N BIWOBYNOT oY) Aq papuny sem Apnjs Y],

(ordures
aarsodind)
de)sIuI

1 ‘9jourax

6 ‘[eans

1 ‘Teuor3ax

9] ‘onduw ¢

Kyrenb

Apmg SInsay

100uBd Jo 2dA], amseay

Jumes

az1s ojdureg

asuodsoy

[L€] (e
(smaraxyur yydap-ut SIOA -ensny)
‘popuo-uado) Apmys -1AINS S102
V/N  2Anduosap aane)end) I0uR)  YIRINDON
(Anunoo)
el BTN
uSisop Apmy§  uonendog Joyny

(ponunuod) g J[qeL,

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1028

ojeudordde jo yyoe| pue ‘sowm jrem
10 1S0D 9OUB)SIP 0} ANP SIOIAIOS
Jo Apiqrssadoeur red dn-mojjof
JO Joe] ‘S[elI9jal Pue UOHBULIOUI
JO 3oe[ ‘a1ed [eroosoyoAsd
0} SS900E JO MOB[ ‘UONR[OSI JO
9Suds ‘UoISIA0Id 9JIAIOS [eULIO) AQ
umop 1] SuIf9) papn[our Spaou
jouun uoIsiAoid ares [ero0soydAsq
a1ed jo ued prepuejs
B SOOIAIDS [e100S0YdAsd Sunjew
(¢) so01A10S Te100S0YASd 0}
[e119J1 pue s1opIAoId dredy[eay
U99MI9Q UOHBIIUNUILIOD
Suraoxdur (7) ‘ared [eroosoyoAsd
UO UOHRULIOJUI O1j109ds-[eInt a1ouw
Suipraoid (1) :paaoidur aq pjnod
areo TeroosoyoAsd jo uorsiaoxd
oy} moH (g) “usunean-sod
SOOTAIS Te100S0ydAsd
0} $S900€ 10)30q 211nbar syuoned
(5) ‘syuaned Tenr jo spasu anbrun
oy} JO areme A[JUSIOIYNS J0U
dIe Sonudo juduean ueyjodonow
U1 pajedo] Jyels [edrpawt
(¢) ‘sdiysuonefa [enp pue ewidns
INOQE SUIIOUOD PUB ‘PAW[IYMIIAO
Surpeey ‘Aressooouun
dIe Aoy} SjaI[eq [enIul
‘SOOIAIOS JNOGE UOTJBULIOJUI JO OB|
Se [ons SIoLLeq [BIIAJS £q JNOJIP
Opeu SI SAJIAIDS [RID0SOYIASd
Surssaooe (¢) Yuenrodur
Arena st poddns [eroosoyoAsd
[euorssajoid pue Aej yjoq
0] SS2208 FUIARY (7) 1 PASSadoe
dABY oyMm 9soY) £q panjea
A1y3ry st poddns eroosoyoAsd
(1) :a180 [R1o0SOYIASd
po Jo uorstaoxd oy ur sanssy
-03 (V) 1211039180 prROIq 0M) OJUT
AA  1ds oq p[nod paynuIPI SOWAY} Y,

poon

uontuyep aIej[9 |\ pue fesy jo
qysu] ueiensny Ay} Aq pauyop
Sem AJBINI (BI[ENSNY “BLIOJOTA
[eUd)) JO UOI3AI AS[[RIN-UOPPO]
ot urypim Surpes oryder3oad

(Jusunean
--3s0d

SIBOA 7) SnOLIB A V/N

(VTYV) eiensny jo

XOPU] SSSUJOWY/ANIQISSI00Y

oY) Aq pourjop

sem AjrjeInt $sjoejuoo feuosiod

pUE BIPOW [BINI Y} ‘SONI[IoR]

uonepourtodde payroddns

S eIRNSNY INOS [IoUN0)) J9o0ue))

SNOTIBA

oy woxy umeIp sem dpduwes oy,

V/N  y3noy) paynioar a1om sjuedionteq

[6€] (e

SIOA -ensny)

(Surdures (smaraxdyur yydop-ur) -IAINS 10T
aatsodind) g1 V/N Apnis aAnduosop aanenen) hehliig) ‘[eosed

(smaratoyur [8€] (e

Suo[-Inoy ‘09ej-0)-00€] SI0A -eIsny)

paIMONNS-TWIS) -1AINS €10T
Ll V/N Apmys aaneyend) I00UB)D) ‘uunp

SOOINOSAI [J[BAY [LIUSW [BULIOJUT PUE [BULIOJ JO 9SN 9y} UO SAIPMS

Ayrenb

Apmg Snsay

100ued Jo odA], amsesjy

Sumeg

(Anunoo)
Jrel 180K
azis ojdweg  asuodsay ugisop Apms uonendod oy

SIOAIAINS [eInt A[uo Surpnjour saIpnys aaneyend) € ajqel

pringer

Qs



1029

Support Care Cancer (2022) 30:1021-1064

3uraey () ‘sonijiqisuodsar Ajruuey
Sunosw 1oYe [NUN UONBULIJUOD
[eorpowr paAe[ap ng Suoim

sem Furgpowos jery uordrdsns

AU PIM FUIAL] (€) ‘UOTBULIFUOD
10J 1894 ' 0) dn Sunrem

PUE S)S9) JO SOLIdS B FULINPUD

() sswoydwiAs Junoadsns uodn
A[oyerpawutut SIsouSerp e SUIA100a1
(1) :190ued pey Aoy Surured]

po Ul S9JNOI JUSIIYJIP INOJ PIMO][O]

-03 syuedroned () :soanoadsiad

K10 mou daIyy sapraoid Apmys oy,
Koeooape

JIOJURD JSBAI] JO SSAUdIBME
‘QOUB[[IRAINS 120URD ‘poddns pue
uoneonpa ‘poddns puoryyy/Arurey
() pue Kiremunds pue uordrar

(¢) ‘uorssaxdop ‘ssof JyIrom Jo Iedy

‘an3ney ‘a8ewnn Apoq pue ANenxas

‘Kderoy) Teuourioy Jo s109p30

OpIs Ay a1k Jeym ‘ewopayduwA]
SIJBYM () “QINSO[ISIP JO I8dJ
‘quauean u Aefop ‘sisougerp e
wisi[e)ey (1) :SMO[[0J Se ‘sawdyqns
US3LIY} Ol PIPIAIP 9q IoyIny
UBO SOWIOY) INOJ ISAY) ‘UONEINP
pue poddns diysioArans

panur] () pue oy 10Ae1d pooT

B [IM UE)JS (€) ‘oFpa[motry| Jo or|

s ysuad () 901098 B ST 100Ued

(1) :eyep 2 JO SIsAJeue ay} JuLmp

poon  PaSIowd SowdY) SUIYOILIOAO INO]

uorstaoxd ared eroosoydAsd

ur de3 Jofew e st 210y} ‘0Fpajmouy|
[eOIpAW IO [euoIssajoId

pey oYM ‘SPUSLIJ/SIdqUIdUI

Aqrurey Suraey 1o q1oddns

Sume Jo yonj uo paseq aroMm
woddns [eroosoyoAsd [euorssojord
U0 Paseq SPIdu JouWuN $10uBd

Jo 2d43 10 “oFe3s a8k U0 paseq a1ed

Jadued

[eo130[009RUAD)

(drys1oATAIns
ur s1edk

G 93e10A®)
100UBD JSBAIq

M USWOA

BIUISIIA ISOA
PUE JSOMUINOS :SANUD IOOUBD

woiy pajnIoal eryoeeddy ey

PauLyap J0U AJ[RINI SH0MIQU
(QIVHD) Jouued yoreasay

S SIOSIAPY [J[eaH Ajunuuuio))
AU} Y3nOIy) pajINIoAl eweqe[y
Ul SAUNO0D J[og Yor[d [eInt

V/N 9911} JO QU0 Ul POAI] oym sjuedionieq

(romauwrery
[BO112103Y]} ISIUONONISUOD
[B100S ® Ul papunoId

SMIIAIUI papud-uddo [1¥]
PaIMONIS-TWOS (so181S
‘SMOTAIIUT SIOA panun)
duoydo[oy 10 998}-03-208]) -1AINS $10C
0¢ V/N Apmgs sApejEnd) Jaouen) U9V
[ov]
(paImonys-Tuos (sae1g
3ursn ‘smarAzoul SIOA panun)
ypdop-ur pue sdnoi3 -IAINS L10T
SI V/N snooy) Apmys aaneyens) Iooue) ‘swepy

ared aanerfjed ur spudned pue SIOATAINS ISOUED JO SPIAU JOUIUN UO SAIPNIS

Ayenb

Apms SINSY

100ued Jo odA], onsesjy

Sumeg

(Anunoo)
Jrer 180K
azis ojdweg  asuodsay] ugisop Apms uonendog oyny

(ponunuoo) € J[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1030

3uraq jo suoneldadxa o3 dn Jurarg

(€) ‘(ouore 3unediaeu :PWAYQNS)

UMO INOA I8 NOK Jey) dIeme

Surooaq () ‘(suerd Juryew

pue Suruearp ‘s3urjooj SunoIFuod

yim Surdoo orurporjod oy je

asn1adxa ay) ur 9oUSpU0d Julaey

po :sowayiqns) oArfe odoy Jurdeay Aq

-03 Suumpuo (1) :eyep ayj Jo siskjeue
AA AU WO} PIZIAW SAWAY) INO,{

(y10ddns [eyuswnnsur

pue ‘Tenyuds ‘Ajrunuruiod

papnjour) Surpuejsiopun

JO [9AQ] 119} T8 SABME JOU Sem

J1 se 23ud[[eYD € SeM UOI)BULIOJUL

pue Ajrwey 110y} 0} udping e uraq

JNOQE PAUIIOUOD J[3 JOOULD UM

uosiad o1 ‘poddns Sunenodou

(£) pue fyuaunean WOy

pue 0} SuI[[oARL) QUSUIEAL] AU}

ysnoiy} SumaS a1 ‘sofuoyeyo

() ‘eanerodur sem ‘owm

sty Je Jpoddns jo aouenodun oy

pue yooys 9y} y3noiyy Jurrom

‘JOI[OQSIP JO SUIS O0YS [enIul

po Ay o1 ‘sisouerp SunuoLuUod

-08 (1) rerep o Jo sisA[eue
K10\ AU} WOIJ pASIoWO SAWAY) I,

Jomod 19y31y 03

SUOIOAUU0D FUONS PUL SN} AJIuuey

Suons £q paproddns jjoy pue Suons

9q 0) J[9s19Y dA1010d pIp uSWOM

AIOAD ‘IOAIAINS IOJURD B SUIdq

JIM PJRUOST USWOM AIOAD

jou ySnoyyyy (D) pue cpousdisar

() ‘paouessIp (§) ‘snonned

() ‘opmme aanisod () :pafeasar

d10Mm dIYSIOAIAINS JOOUED JO

suro)ed JUOIQHJIP INOJ PUB JOOUBD

INOQE SJII[q Y} Ul USWOM )

Suowe uoneLIeA 18313 Sem Y],

(g) ‘wexo [eo130[009eUAS ounnoI

SuLnp paIoA0ISIp JSOUED IOy}

(Ad
-BIOYIOWYD
Surduojoxd
il
SurA10021
‘190UBd
d[qenour)
SnoLIe A

SNOLIEA

SLLL 01 076 woly paguer {A)suap
uonendod moy yym (Jeiseod
PUE UIBUNOW [}0q) SOIUNUIIOI
ur paprsar syuedronred
Yy ‘AemioN ur [eydsoy
[eoo] © ur orurorjod o130j0ouo
V/N  Ue y3noiy) pajeipaw sem Joeju0)) S V/N

SMOIA
-1t
pa
Ao -1o1dwoo
Jofew & woxy Aeme wry (O8] I9A0 i
pue 03 dn Sural] se pauyop si [eni BLIEN (V)
Juoueas} SULINP UOHEPOWIOIIL po
[ODD] puefsuaond) -101dwoo
[19UN0)) JOdUER)) Ul PIAE)S pey SIoquIOW 91
pue pue[sudan() [BINI Ul pAPISAI Aqurey 9 ‘panaul

V/N Apms s1yy 103 syuedionged oy, pue SIOAIAINS § 00T

pdop-ur) Apnys dane)end)

(uonejardioyur areo

JNNAUAULIDY oAl

ynm Aydosoryd -erpred

[eo13ojouswouayd ul
PAUIQUIOD SMITAIIUT)

Apmys aAneend)

[ev] (£

I -BMION))

sjuoned €10T
I00URD) Ao

[zv] (e

SIOA -ensny)

-IAIns 610C
Io0ue) ‘Quko)

(smarazoyur ouoydare)

Ayenb

Apms SINSY

100ued Jo odA], onsesjy

arer

Sumeg azis ojdweg  asuodsay]

(Anunoo)
IeoK

ugisop Apms uonendog oyny

(ponunuoo) € J[qe],

pringer

Qs



1031

Support Care Cancer (2022) 30:1021-1064

‘goeoidde uopesrUNUIIOd

aAndepe ue a1om S10308)

[ewjur 2And9301d ‘uoneredss

A[rurey (€) pue ‘spuewap

po [eIOUBULSHI0OM POSEAIOUL

-03 () ‘19Aen Juanbaiy (1) :paynuapl
AOA Q10M SOTUD[[RYD A 221y ],

(syjo

uo juopuadop d1ow dweddq Aoy

se ooudpuadopur Jo asuas s juaned

qyp Sururejor Joj padu Ay I9)

‘SIOAIZQIRD [BULIOJ PUE [BULIOJUT

oY) yim 1013050) ‘syuoned

dAnelred jey) asuss pareys)

souapuadop/ouspuadapur () pue

‘(o180 J19y) JUIpILSaI UONBULIOJUL

juepodwur Suryoe] o1om

Koy jey) Suraredrod sioquuowt

Aqrurey 1oy pue syuaned aanerjed

ur pajnsal s1opraoid aresyiyeay

M uonesrunuod 100d) sansst

UONBWLIOJUI PUB UONEBOIUNIIOD

(€) ‘(o1e0 JO AINUMUOO JO

3OB] PUB SIJIAISS 2180 dAnEI[[ed 0)

SSO00E JO JOB[) 218D 0} AI[IqISSad0R

Jo 0¥ () ‘(Aqreuorssajord

pue AJreuosiod yjoq

mowy Ao opdoad ym Surpom

pue SUIAI] ySNnoy) pajoauuod

s1op1A0Id 21BOYI[BY [BINI “POJR[OSI

0Ss[e Inq JXAQUOJ [e100s Y} Jo yed

se AJIunwitod 19y} 0} pajoduuod

Suregy paquosap syuedronied)

UOIIR[0SI/SSOUPA)IUUOD

po Arunuuod

-03 (1) reyep o jo sisAjeue
SEYN Q) WO} PASIAWD SAWAY) INO

(Kmunuod Jursof ‘Ayudip Suisof

QuUI[Oap uI Suldq :PwYIqnNs)

anfea pue Auapr 3uIsof

Jo 3y Suteq () pue (uopIng

& 3urod9q ‘[01U0d PAYII]

Suraey :owayiqns) juoned poos e

pauodar JoN V/IN

SNOLIEA

(VIdV) eyensny jo

XOPU] SSOUJOWY/ANIQISSI00Y
oy 0} SuIp1odoe JeuoI3ax
IoIno, se opodjsod ¢s10300p

paseq AJ[eIni £q pue osea[al eIpawt
B BIA POJINIOAI JoM sjuedioneg

BAIR [RINI B Ul
QAT] 0) pajrodar-jias ‘syuedronred
P21OBIUOD BpEUER)) UISOM

ur SuoISaI yy[edy [eIn ¢ oy

V/N WOIJ SI0JeuIpIood a1ed oAneryed oy,

[e103 syuaned
€ ‘sormuey 0]

(Surjdures
aarsodind)
s[euorssojord
Q1edy)eaY
[l g pue
‘SIOAIZ2IRD
Aqruuey

01 ‘siuaned 9

(uondepy

pue jusunsnfpy Aquue Aqruuey

JO [OPOJA] QOUDI[ISNY oy

ot uodn paseq SMATAISIUT pue
paImONNs-1uos) sjuaned

V/IN Aprgs danenendy

a1ed
EING]

(A1001) popunoi3 ur -erqed

pauryep sdnoi3 snooy pue ur
SMIIAIUI papud-uado) syuoned

V/N Aprys danenendy

I00UB)D)

[sy] Cen

-ensny)

L10T
‘preiren

[t¥] (e
-peue))
110C

ooue) ‘Aqo[3sng

Ayenb

Apms SINSY

100ued Jo odA], onsesjy

Sumeg

azis ojdwreg

Jjer
asuodsoy

ugisop Apms uonendog

(Anunoo)
182K
‘oyny

(ponunuoo) € J[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1032

JoHRgsIp ooys :[euonows (g)
{S9SSO] [RIOURUL} PUB ‘SOZUA[[BYD
JuowAoduwd ‘uoneI0[aI ‘[PART
QAISUI)X? JO uapInq :Jeonoeld

(¢) ‘Aoeaud jo uorseaur pue
AruAuoue Jo o[ Inq AJunuuod
Jo osuas Suons ‘Furpas

[eani ur jueyrodwr o1e sasINU
‘aAnedau pue aanIsod sem uofe
SurA :1eroos (¢) quaunurodde
o) puoye 03 d[qeiese uosiod
yoddns e jo yoe[ pue ‘sAep [oAen
3uo] ‘s1ej Sune[eass se yons
uopeuLIojul oy ssad01d 03 Afiqe
oy pojoeduur s10308] JO JOqUUNU
:UOHBULIOJUI (7) {PaIAIUNOOUD
d10Mm Jey spuewdp [edrsAyd oy
y3noiyy uonisuen Auew padjoy
werdord 190ued eIl oy Jo $[01
aAnIsod Ay ‘19AIMOY (SPUSLY
pue AJrue] uo suoping [euonippe
ur pay[nsai sjeuorssajoid

yireay pagienb pue pasuonradxa
0} $SQ00€ pue ul[joAen :[eorsAyd
(1) pomawrely 21ed 2AnIoddns oty

PoOD)  JO surewiop Y 0) JUIPI0dL SIUIPUI]

sjeuorssayoxd areayy[eay Jo
doudnadxa (9) pue ‘spaou poddns
pUe UOIBULIOJUI (G) JUSURAL)

Jo Aypenb (3) ‘uonepouruodoe
pue [oARD (§) Juounedn pue
Uone3NSIAUL 0] SIIIAIDS 0) SSAI0R
(7) ‘speuorssajoid areoyieay

0} $S2008 () :BJep 9y} JO SIsA[eue
pooH
$901A19s J10ddns [euorssajord
$S2008 01 ANTIqe ay) pue ‘poddns
Arunuuod Jo juowedesud

pue AI[Iqe[reA. 219M SI0)0ef
[euIIX9 9An001d ¢Ajeuiou
jowoid 0} oAjos-wa[qoId 0}
ANMIqQe s A[Iwey pue ‘OnfeA sj pue
sdrysuonear Ajrwey jo yisuons

oy} woy paSIow? saway) XIS

I30UBD JSBAIq
M UQWOA

(s180k

ciseray)

ur pasou3erp)
SnoLe A

V/N

EpRUR)

‘BQOJIUBIA] JO SEAIE Y}IOU JO [eImy

(VIdy) eyensny

JO Xopul SSQUuQJOWI/AN[IQISSI00Y
Aq paurjop eare

[ean1 ‘suoneoso] ueyrjodonow doIy)
pue speydsoy [euor3ar pue [eini

V/N Inoj Je BI[eNSNY ‘SA[EA\ (INOS MAN.

(Surydwes

aarsodind) g

sfeuorssojord

yesy
7€ pue ‘s1ared

1 ‘siened 9¢

(90©J-03-008] ‘SMITAIONUL
PaINIONNS-1WoS
‘papu-uado)

V/N Apms oanaxdioyur aaneen)

(998]-01-008)
1o suoydare) eia
SMITAIAUI PAINONIS pue

V/IN sdnoid snooj) aane)end)

syuoned

[Ly] (e
SIOA -peue))
-1AInS 610¢

1o0ue) ‘A1aysnog

lov] (eny
-ensny)
€10C

Idue))  "UOSIWILID)

Ayenb
Apms

S)nsay

100ued Jo odA], onsesjy

Sumeg

azis ojdwreg

Jjer
asuodsoy

ugisop Apms uonendog

(Anunoo)
182K
‘oyny

(ponunuoo) € J[qe],

pringer

Qs



1033

Support Care Cancer (2022) 30:1021-1064

pue ArearsAyd yoq

‘pajeredas 1o duofe Sureq JO osuds
o) pa1ordop UONe[os! Suduean
pUeR S109JJ2 SLISIP A1) 0}

anp uonejosi (¢) pue ‘uonerndod (s1sougerp (erensny [eanx) (s1sATeue
BWOJOAW AU} UIYIIM UOHR[OSI -sod JIOPQ[SMaU  BWO[AAIA], Y} pue Tes13ojouowoudyd [6¥] (e
() 100UBD A1RI B )IM FUIAI] 0) NP s189K JI0JeUIPIOO)) BWO[AAIA [RUOTIEN aanejardioyur SIOA -ensny)
uone[os (1) :ejep Yy} Jo sisAJeue 'S 9Te1oAR) UOnEpUNO, BIULYNYT Y} [SNOoIy) SMITAIIUL -IAINS S102
poon JU) WOI} PFIOWD SAWAY} I [, BUWOAN V/N  ysnoiy) payinioar orom sjuedionted S V/N  PaInmonns-ruas) aAneneng) 00ue)  ‘pue[Fep
(uowoMm [eInI osay)
JIoy poddns jo j0adse jueprodun
ue sem Joddns Arunuwoo)
yoddns Ayrunuwiod (3)
pue {(A19A0931 190ULDd 113y} JO Jed
jueproduur ue se aoeds [eo1sAyd pue
UOBOO0] [BINI ) PAQLIOSOP A}
‘roupred oyewnur 1oy jo poddns
A 2aey jou pip spuedonied
ay y3noye) onnaderary se
uoned0[ [RINI (€) (SUoNLISAIUBIL
aane3ou pue aanisod (Vasn) amnougdy
y10q pey yoym ‘sdiysuonerar Jo juounedo(q seye§ pajun
Joupred djewunUI JNOYIIP o) pue ‘neaing snsud) SN A}
I19Y} JO JXQJUOD Y} Ul JOYel ‘yreay Jo yuswnedo erurSma
INq ‘I190UEBS ISBAIQ Y} JO SULID) Ay woly AIfeInI uo Sonsne)s
ur AoeAnrd Jo SSo[ uonjuaw J0u pIp s sapod diz syuedronred
uowom) dissoS (7) :(Jnyssons pue (s1sougerp Sumyojewr Aq pOULIUOD
Bunsneyxd sem JUIALIP) SUIALID -1sod pue A9AIng [eany ay) 03 sasuodsar (A3o1emS [8¥]
(1) :Sumpos e e ur soupred s1B0K suedoned Aq pauruo)p [eo13ojouowouayd (sare1S
ewnur danJoddns-uou e yPim 86 d9e10AR) sem Ajrjerny ‘[eruiSmA SO onnoudwIey € Sursn SI0A panun)
J10JUBD 1SBAIq JO 90UdLIdXD AUy JI0JUED ISBAIq puB BIUISIIA UI)SOM UI SSUINS [@lEN MIIAIONI PAINIONIS-TWAS) -IAINS 010T
poon 0} paje[al PITIOUID SAWAY) [BIOADS UM USWIO A V/N AIunuIod Wolj USWOoM [eIy  20USIUSAUOD) 6 V/N Apmys oaneyend) Io0uB) ‘urmeg
KI0A00SIP
10} oWl B SB PpaqLIOSop UJo
sem J1 ‘sem AouInol oy se JNJIJIp
se ;remuds (7) (w129)s3-Jos
PIsBaIOOP 10 ‘SSO] IIey O} paje[ol
a8euwnt Apoq paoyfe ‘Qdudnadx
SSOU[[I AU} JOAO [OJUOD JO SSO[
;[ear3ojoyoAsd (9) ‘uaping [oAen
pue ‘Kjarxue Jo s3urfed) g
‘193ue ‘Aureprsoun ‘Iedj ‘ferusp
(Anunoo)
Ayenb Jel IedK
Apms sinsay  Jooued Jo odA, QInseo] Sumeg azis ojdweg  asuodsay] ugisop Apms uonendog oyny

(ponunuoo) € J[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1034

syuounurodde ooe}-03-008]

03 aAnreuI)e reyndod s1 yieaya[e)

(9) pue “uoddns passnooj-o1

Jo Auenb quaunean-jsod

JoA1[op 0} jerdoidde are

sasmu (g) ‘panfea Ay3iy a1ed Jo

Armunuod (4) 9s1xa [[us sweigoxd

paseq-jouroiur elA poddns

Furssaooe 03 s1oLLIeq (€) SN0 yoear

0] PdU PIDIAIDS () ‘SIIIAIDS

901J-0)-098] 10 duoydoa) yym

93e3uo (1) :sowoy) SUIYIIRIOAO

XIS PUNOj pue pIssaIppe

101199 9q P[NOJ SPIdU PaIe[RI-AJI]

Jo Autenb moy pajednsoaut

g 1eq ‘sdnoi3 poddns pue

‘sasInu ‘pudLyy ‘Aqrurey Aq papraoid

yoddns jsowr () pue ¢s)s00

[eIouUBUl pUB ABME OWI) SB YINS

‘sanuoo ueyjodonaw 0} FUILINIOI

IM SOFUR[EYD (¢) ‘O] Jo Aenb

uaunean-jsod ssaxppe djay

01 AJI[IQE SOOIAISS U)[BAY [eInI Ul

Q0UIPIJUOD JO B[ (7) ‘panTnej 1o

passaxdop Surfed) pue ooUALINOAI

Jo 1e9) <30 ‘uonodwiod

JUSIILAT} IO} PAI0ISAI JOU ST 1]

Jo Aypenb (1) :soway) Suryorerono

Inoj punoj pue 9J1] Jo Ajienb

po uo sa3ud[[eyo Judunean-jsod

-08 J0 jordun o) pajeSnsoaur
AN v ued <spred omy Jo poIsIsuod Apmig

yoddns jo soomos
Tenuajod woy ‘AjjesrdojoyoAsd

(Juounean
--1sod
SIBak

G—1) snoLeA

(VI4V) erensny

JO Xopul SSouowal/AN[IqISsa00y
Aq paurjop eare

[eInI ¢sa0n0u pue ‘s1e)sod ‘sajonIe
erpaw 0} osuodsar ur Sunedronred

ur Jsa1ojur passardxo sjuedronieq

SIdI8d
oy
pue  [og] (en
(SIsATeue onewAY) Y3noIy) SIOA -ensny)
SMITAINUI d0BJ-0)-308] -IAINS 1202
V/N  ‘paamonps-ruas) dAneend) I90uR) ‘uunoy

971 Jo Aypenb pue spasu Uo SAIpM)S

Ayenb

Apms SINSY

100ued Jo odA], onsesjy

Sumeg

(Anunoo)
Jrer 180K
asuodsay ugisop Apms uonendog oyny

(ponunuoo) € J[qe],

pringer

Qs



1035

Support Care Cancer (2022) 30:1021-1064

-003
KON

-003
K10A

Jo 2oueydasoe 10 ‘Saw0dINo
ITeAY [BIUSW ‘SSAMSIP
SUILIOOUO0D SIOUDILJIP

dnoi3 ou a1om 10U (10070

> d) seare [eInl ur paAl| Ajjioej
poddns Aqresu e noyim
sjuaned Jo 9,46 ‘SSansip
sem 9oue)doooe 10§ 10301pard
JUBOYIUSIS B LOWO02IN0
[y [EJUSU 1)1q B M
pajeroosse sem drysuoneror
Juaned-10100p poo3 & (7000
> d ‘95()9) SOINOSAI ey
[euaw of1dads-100ued JO
93pomoury Ja100d pamoys pue
(1070 > d ‘9,69) 91B1S [RUONOWD
112} JNOQE 10J00p I}

M SS9 poye) syuaned ueqin
93esn 201n0sa1 HIA Suipresal
(50°0>d:0zT=(111)) swiou
[e1008 pue (500 > d :0°C
= (111)) Soprme a[quInoAey
SS9 pariodal SIOAIAINS
Temr 5(g0°0 > d L1 = (111
dnoi3 yoddns e ur Sunedionred

10 (500>d H0T=(11DH)

Ajruey/spusLy 0} Surye
AQq SON[NOLJIP [BUOHOWD
Suissarppe Suipresax
SULIOU [BID0S Q[qRINOAR] SSI|
pauodar SIOAIAINS [eInt (600
>d1g'g = (111)) senmoyip
[euonOWS Jnoqe AJIure)/SpusLy
0 Sunyey Surpredox
sopme euosiad o[qeInoAey
SS9 PajIodar SIOATAINS IOOUBD
[emr ((Go°0 > 95y = X)
0} pojuem Aoy J1 dnoi3 poddns
© $59008 p[nod Aoy Jodar
0) AT SSO 9I9M SIOAIAINS
[eINI {9WIOY JO SIIW ()¢ UTPIM
(100 > d 0’6 = ;X) dnoi3
yoddns 10 (1070 > d ‘0%’
= X) 1s130j0yAsd e podar

0} AJOYI] SSO 210M SIOATAINS [RINY

(+-OHd) a1reuuonsangy

[I[eoH Juoned oy Aq pajen[ead

Q1oM AjorXuE pue uoissardop

(01¥-0S0) swened

I0oUBR)) Ul Ssang Ay} pue

(L) 1o1wouay [, Ssansi(q
oy} SuIsn pojen[eAd sem SSansI]

A1081s
Ia)e syuowt ¢
£I00UED [B)00I0[0))

sisougerp-jsod
SIBIA
G 0} [ ‘190UBd
[ed130]0jeWIdRY
10 [B)9210[00
‘Io0UBd

1SBAIQ QB

(OMHIA) 2xreuuonssnd)

Auewwon

WIOYINOS JO SUONIPUOD
[euo13a1 o) SULIOPISUOD
apoD (DY) wnnunuo)
ueqIN)-[eINy Y} St Aem IB[IIIs
B UI pasLIoZoled sem Ajijeint
CANS13ay 100ue) YIIunjy

AU} WOIJ PAUTE)qO Sem Ble(] PUE [eINI [GT

sapo) (DNA)

wnNUHUO)) Ueqin)-[erny
(vasn) emynousy

Jo juountedo( sarels panun
€007 ‘el paseq-uonendod
pue ‘orydei30o3

9A192[qo Aq paulyep sem
uonoduNSIp [BINIUOU-TRINI Y}
(IO AnsiSey 1eoue) JYHHS
Ayonmuoy] paseq-uonemndod
‘OpIm-91e)s JY) woly

Q2INOSIY YI[edH [BIUSJA 9Y ], PIUNIIAL 2IIM SIOATAINS JAdUR)  pue [eInl [¢

[es]

ueqn ¢3¢ sjuaned (Auewian))
%68 [BUONDQS-SS01) 100UB)  GT0T ‘IPleiog

[16] (somag

[eInuou panun)
4 SIOAIAINS 0102

%1€ [BUONDVS-SS01) 100URD) D{SMONAPUY

SOOINOSAI [)[EOY [EJUSW [BULIOJUI PUE [BULIOJ JO 9SN A} UO SAIPNIS

Kyrenb
Apmg

SHNSY

I00uBd Jo odA T, QINSBOIN

Sumeg  ozrs ojdureg

Je1 (Anunoo)
osuodsoy udisop Apmg uonendoq Ieak ‘royny

sdno18 uosuredwod ueqin pue [eIni Yym SIIpNIS dAnEIUENY)  § d|qel

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1036

son1o Jofew 0) paredwod (9 [
‘6E/9T) SEQTR 2JOWAI ATOA

PUE ‘9]0l ‘TeUOIZAI N0 )
ur a3ejuorad 1oy3iy 18 (4400
=d ‘¢gr'9 = X) poddns o
90INOS B SB dSINU ISOUED JSLAIq
AU} (PIM PUNOJ SeM OUIIYIP
JuedyIuSIs A[eonsners

© (%8 ‘0¢ = u) seare
Jeuor3ax ouur pue (%14 ‘16

= u) son1o Jofew 0} paredwod
(%17 ‘8 = U) seare 90wdI
AIOA pue ‘Qowal ‘[euodal
Tomo ur (810°0=d ‘¢0'8=_X)

JoMO[ JuBdlTuSIS A[[eonsne)s oWl
SeM 90IN0S UONBULIOJUI Ue Apmys ap jo opoo JSETN
se 1odedsmou oy Suisn uswom 11e)S oY) 210Joq (V) Bo1y ssouajowy (Sgy) 1o ‘9jowar
Jo sa8ejudorad uoneoo| syiuout ()¢ SonsSHe)S Jo neang uerensny ‘[euor3ax
oydei30a3 uo paseq yoddns pue 9 UIMIdq oy Aq paunjop sem Ajrjernt IO ¢
JO S92IN0S 1M UOTOR)SIJES pUR pasouSerp usaq ‘dnoin AoaIng pue marAdy ‘[euor3ax (Apms
PAATOIAI SANSST UOTIBWLIOFUT pey oYM Idoued pappe VNDE oy} pue 101S1303 Jouut uorjeordor [#5]
Ul PUNoj sOOUIQIJIP JUBIIUTIS 1SB2Iq YNIM a19m suonsanb xis <KoAIns :SOSEqRIEp URIRNSNY OM) 79 ‘san 180A-01) SIOAIAINS (e1EDSNY)
poon A[[eonsne)s ou 91om 2I0Y],  USWIOM UBI[eNsNY  pajeprea Ajsnoiadid e pasn Apnyg  woj saomos a1om syuediontey  Jolew 77 %18 [BUOT}00S-SSOID) 100URD) G107 ‘WYY
suosiad 110ddns pue SIOAIAINS JOOUBD JO SPIJU JOWUN UO SAPNIS
seore
ueyjodonawr wWoly aduLISIp
M pasearour APuedrjugis
wISIOI0)S ey pajedIpur
yred joo11p JuedyIUSIS
2 (1000 > d 40" 0— =) suriou
9A102[qns pue wWsIoN0)S Aq
pajerpawr Ajfenaed sem 901AIS
yoddns paseq-ouoydaoy
© 9sn 0) uonuAuI
pue ssaudjowdr oryder3oos sisougerp-jsod qjowar
usamieq diysuonear syuowt 11°6 AIOA €
{[0NUOD [BINOIABYQ] POAISdIdd $100uBo 9JE)sord ‘dlowar g
101pa1d jou pIp ssousjouIdx 10J JUUEAI) SB (+VTV) Bl[ensny jo xopuj ‘[euordar
o1yde130a3 ¢201A10S Awoyoareysord Jeog SSOUDIOW Y /AN[IQISSAIIY 1910 94
uoddns paseg-ouoydaj) € osn [eorper Supyeag djoy 03 sioeg oY) a1 Sursn ‘9qeLreA snonunRUOd ‘[euordar [¢s]
P 0] SUOTJUS)UI UI dSLIIOAP B [PIM ® uoSIopun JO 9[edsqNS AOUEIAI-J]OS pue B SB POINSBOW SBM SSQUQJOWIAT Jouut (errensny)
-003 POIBIOOSSE SBM SSOUQJOWII pey oym [onuo)) 10§ PAAN Y {(SST) oryde130a3 a1edIpo]N Q[ ‘SenIo SIOAIAINS $10C
K1A oyde180a3 ur asearour uy udwl ueIEnsSNY 9[BoS WISINN0}S [00dIoAIT Ay T, BI[EISNY YIIM PAIISISIY Jolew 987 %1€ [eUO1}03S-SSO1) 190UR)) ‘K0q10)
S90IN0SAT
I[eaY [eIudw Of1ads-100ued
Ayenb JJer (Anunoo)
Apms Synsoy 100uBd JOo odAT, QInsea] Sumeg ozis ojdwieg  asuodsay u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



1037

Support Care Cancer (2022) 30:1021-1064

SHoMm Jj0 awun oe) 0) pey Aot
Je1) pariodar seare [eInl woiy
syuedronted a1ow ‘Appueoyiusis
(10000 > d) seore

[ean1 ur 9,6¢ ynm paredwod

[ [ ueyp ssf sem (9,18) sedre
ueqin ur asoy) Jo Ayofewr ayy
J10J oum [9ARY SIYMm ‘suosiad
yoddns ueqin jo 956 AJuo yum
pareduwiod G pue g usomioq
[oaen 0} pey syuedronied [ens
30 9%0% (10000 > d %8 SA §€)
SBaI® UBqQIN Ul SUIAI] 35O} M
uostedwos ur Ajureiodud)
91BI0[AI 0} PIJIOJ AIOM SBIIR
Teanx ur Surar] syuedronred jo
uonzodoid 1oySmy ApuesyruSis
(€000=d ‘78 =X

‘9%#9) suosiad 110ddns ueqin
Yim paredwiod pasu jowun

(+VIdVv)

BI[EISNY JO XOPU] SSOUSJOWAY
pue A)IqISSeddY A1) UO Paseq
Ueqmn, 1o eini, se suosiad

Y31y A19A/y31y/21I19pOW (12-SSVQ) 21e2S poddns Ajisse[o 03 pasn arom [96]
P QUO 1583 JB pey ssang pue ARIxuy uolssardo  Sopo9)sod [enudpISal SILSIFal [eant (paseq SIOAIS (erpensny’)
-003 (959) suosiad yoddns jeins 190UBD AP (SNNAS) A2AImS SpRoN 100ued paseq-uonendod €61 pue --uonendod) -a180 810C
K19  Jo uonzodoid 1oySiy Apueoyrusig [ea130[0jewoRy jowu() uosidog poddng oy, 9yels uelensny ¢ WO PAYINIONY ueqin g6/ 9%G¢ [BUONOIS-SSOI)  DAIFBULIOJUL ‘YSeuk
seare o1yder30o3 ssoioe
$0109S AJBOIJO-J[os ul pajtodar
QI0M SIJUAIYIP JUBOYIUTIS
ou (9500 =d ‘1519 = ,X)
o[qissod se juesea|d AjesrsAyd
Sk Sem Jer) orur(d Io [eyidsoy
B Ul pajean) Jureq Ul Spaau
jouwrun 310da1 0} AJoy] dJow
ApueoyIuSis a1om sanio Jofew
(0 pue (2100 = d“08L'8
= X) papuone Loy [endsoy uonedo] [eorydei3oas aoy)
10 90TAIDS 2TRIYI[BAY] YIIYM Amuapt 0y Juedronted yoes jo dj0wWaI
INOQe 210YD Y} Ul SPAdU Apms o) ssappe [enuapisal [eorsAyd oy K107
jourun 110dar 0} A[oy] o10wW JO 1eys 21039q 0} Pajeoo[[e AJ[enuewl SLM 9p0d IO ‘9J0WIAX
ApueoljTuSIs o1om Seale 90wl Syjuow 9 Jsed| 18 (100UBd-gS V) 190URD 10] (V) eary ssoudjowdy (SgV) ‘[euor3ax
AI9A pue ‘vj0war ‘TeuorSor JUOUT)EAT) QAT)OR o[eos AorOJH-JOS [euIpMIY sonsnel§ Jo neaIng uerensny N0 16
1010 (1) :sSurpuly JuesyIugis pajordwod pUE UOHEDIUNIIIO)) Y} ue ‘{dnoin) £oAIng pue MIIAdY ‘[euordar
ATeonsne)s oM} po[esAar pey oYM I20ued {($€IS-NDS) AoAImg spaaN VNDE oy pue 10)S130y Iouut [ss]
Qouapisal [eoryder30a3 1SBAIq YIIM are) aantoddng o (Aoains :Soseqejep Uel[ensny om) L0T ‘Sonio paouodor (KoaIns) SIOAIAINS (erpensny)
poon  Aq Spadu jowun Jo SIsAJeue 9y, USWOM Uel[ensny pojepijea Ajsnoraaid e pasn Apmis wolj $22IN0S 21oM sjuedionied Jolew 09 JON [BUOT}O3S-SSOI)) 100UR) 9[0T ‘WYY
(%LT ‘TY/L1) seaIe [euoIar
Toutt pue (%g¢ ‘%TT/0S)
Ayenb JJer (Anunoo)
Apms Synsoy 100uBd JOo odAT, QInsea] Sumeg ozis ojdwieg  asuodsay u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1038

ssoIoe Apuedyyiugis

IOJJIP JOU PIP SWY IS}

U0 ,pasu Y31y 03 AJeIopour,

Suniodar syuedronred

Jo uonodoid (96" 01

870 woyj sanjea-d) JuedyIugIs

JOU 0I0M SWIJ IOYO [[e

Suowe SOOUAIYI(] {UOneNIS

[eIouBUI} JNOQE UISOUOD

SeM ‘UDS SeM OJUIHIP (T[°0

= d) Juedyyugis-uou yqe

S9)B0I13 AT} YOIYM JOJ W

oy SwN G Ay Jo Aue 0]

p puNoy SOOUSIYIP JULOYTUSIS

-003 ou yym ‘uonedo] [eoryder3ood
K17 Aq Area jou pip spaou juedionied

(100—

01 [1°0— 1D %S6 900~

= GH) 9J09S UTRWOp [[edy

[EUOTIOW JOWUN PISEAIIIP

B [JIM PIJBIOOSSE SEM

JUopISal [eInI & SuIoq {(49°(

=S ‘LE'0 = ) SI0AIAINS

ueqin pue (09°0 = dS ‘6£°0

= JA) SIOAIAINS [RINI J0J 9I00S

PooU JoTIUN UBIW 1SOMO] [}

Ppey urewop 21ed Jo Anurnuod

puE SS9908 O} ISRNUO0D Ul

(z6'0=as ‘€L'0 = W) ueqn

PUe (80 = dS "99°0 = W)

[eINnI J0J 91008 UedW 1SaYI1Y Y}

PEY UTeWop ({esy [eUonowd

A} SIOAIAINS (96°G ) Ueqin

p PUe (%7'ST) [eINI 10] podU

-003 jowun Y31y A10A/4S1y uowwod
K1A Jsow Ay} sem pain urjeo

(€000°0 = d ‘%91 sA 87)

s3uraes 119y} dn asn 0) paoIoj

o1om pue (1100 =d ‘%8

SA GT) sosuadxo Aep-03-Aep

Sunoeowr o[qnoxn pey

“(200°0 = d ‘%€l SA TO) SIIq

Sutked Aynoygp pey (6000

=d ‘9/ 7 SA [€) OWOdUI SSI]

pey (€20°0 = d “%¢Ep SA TS)

(7 pue ¢ = SgV) dowa1 pue
‘(g pue | = SgV) [euoISoy/ e
{0 = SgV) ueyjodonaw ojur
pasde[[0d pue SUONEBIIJISSE[O
SgVv 2yi Suisn paydepe a1om
SISSEB[O SSOUOWAI (SHV)
SonsIeIg Jo neaing uUerensny
oy ‘seare [eonyder3oo3

QUITLLIdNP 0} YDV M) Q)01
(s1souSerp-jsod Ans139y I9our)) ueIENSNY 691 pue [8¢]
SI1BA 7 0} (6SAT-SNDS) AoAINg SpaaN. RSO 9y ySnoayy ‘Jeant €7 (AaaIns) syuoned (errensny)
syiuowt 9) snoue A are)) aantoddng o Suo oy, paynuapt 219m sjuedionred  ‘onowl €8¢ %Ly [eUOII3S-SSOI)) 100UR) 110 ONYM

UeqIn, 1o [eini, se suosiod
yoddns Ajisse[o 0} pasn orom [LS]
pue Apixuy ‘uorssaxdoq S9p09)sod [e1uopISI (SANSIFAL [enx (erensny)
oyl {(SNNS) Aoang 100ued paseq-uonendod LT pue 810T
SPAON JoUIl() JOAIAING Y[  Je)s URI[ENSNY G WO POINIAY  UBQIN GH] | ‘sidojoz ],

(1T-SSVQ@) 21e2S ssang

100UBD
[ea130]0jewoey

SIOAIAINS

Koamg J90URD)

BbSE

Ayenb

Apmig SINSaY

der (Anunoo)

100uBd JOo odAT, QInsea] Sumeg ozis ojdwieg  asuodsay u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



1039

Support Care Cancer (2022) 30:1021-1064

I
[e1oo0s 1o100d pajrodax uey ss9[ 10 Ayjeant 99[dwoos) 6 mo
L DD ut Surpisar asoyy (0£2-010 DLYOP) 8 00Ny ‘(va1e onowr e 20N mP
(50°0>d 1€0=¢) sonmnoyjip 0€ 210D YJITJo Ajen) Looue) 0} Jud0elpE 10U “666°61-005°C 10} %1y »
[eroueuly pue (s0°0 > @ 970 JO JUSWIRAI], PUB OIBISY A} Jo uonerndod ueqin) £, DONY pue ‘g 4l
=¢) 1700 parejar-woydwks 105 uonesiuesIO) ueadoing ((SDDMY) Sepo) wnnunuo)) 20Ny
€500>dsz0-=¢) pue g10ddns [e100s Jo amseawr  uBQIN-[RIY €00 Y} UO paseq 600N 10§
p  Sutuonouny [er00s ur 6 DONY € 000C (O¥d) anreuuonsen®) - sem Arjent ((YDOD) Ausidey ¥1°8 %BIE L [19] (sovag
-003 pue £ DD Ueomdq pajou 90IN0SY [BUOSIDJ oY} {(SHSY) 100UE)) [BUS) OPBIO[O)) AU} 20NV 8¢ 20Ny (AoaIns) SIOATAINS panup)
A1A SeM QOURIJJIP JULIYIUSIS v SNOLIEA O[OS WAST-J[OS F10quasoy oy,  woy panoar amom syuedionted ‘L DDNY 6% 10J %S¢ [BUOT)I9S-SS01) 0Ue)  $10T ‘0Ipad
Q0uBOYIUSIS [BONISTIE)S
[JOBAI JOU PIP UONRIOOSSE SIY)
‘10AMOY syutod own 1)
I1e ye dnoi3 ojowal /[euor3or
ayp Suowe TOQ 189013
AU} UI SOI0JS JOMO[ SPIEMO)
puon e sem a1oy ‘Suie)s se
oNs ‘SO[qRLIBA PAJE[OI-TNOWIN]
10} sdnoi3 ojowal/[euoI3al djowax
puUE UBQIN UIOM)Iq QOUILIIP A19A |
JUROYIUSIS © [BIADI JOU 190UBD oAU walsAs (VY-DISY) BaIY QJoWaI ¢ dn Juounean-sod
pIp s180) X 004 3504 (1€0°0 pue peay jo SSOU)OWIIY-UONBIJISSE[D ‘[euordox --MO[[0] sypuow
= d) dno13 ueyjodonow JudUE) JO/pue oydeiSoan 1010 8| 0 1S0] 9 pue ‘gruowr
oyl yum pareduwiod ‘sisougerp ayy pIepuels uelensny ‘Teuordar %89 [ ‘Quounean [09]
p urewop uted oy UT 9SIOM  JOJ POLIOJOI AIOM (TOO-MN) o1} 03 SUIPIOOOE PAYISSE[D Iouut pue 0} Jou1d) (erensny)
-003 Apueoyrugis paods dnoid oym syuaned Kaang 9J1T Jo Aiend) sem Ajijerns ‘erensny Gz ‘Ao ourfeseq ourfeseq PIm sjuoned 8102
K19  °10WaI/[eUOIFAI Ay ‘QUIeseq Jy  pasouSerp AMIN uo)3uIyseA\ JO ANISIOATUN) Y], ‘Queqstig ur [epdsoy A1enia], Jofewr 84 9,98  Apmis oAnoadsoig 100UR)) ‘uewored
SIOAIAINS UeqIn uey (10°0
>d*g9°0 dS ‘9L'1 =¢) uepmq
woydwAs 10mo] & paouoLddxa
pue ((10°0 > 4 ‘17°0 dS ‘0L°0
= ¢) TOO [euonows (10°0
>d (¢’ gS) Jo1o pIepue)s
‘18°€ =¢) TOO Treren0
I0ySIY JueoyIusIs A[esnsners Tendsoy jusunean
® PRy SIOAIAINS [eINI ‘SISA[eue 0} Auurxoxd pue ‘Kjisuop
O[qRLIBAT[NU UT $SOJBLIBAOD uopendod ‘0zIs JUSWDNAS
[edurpo pue dryderSowaporoos £S10)B2IpUI 2211} uISn PajeaId
10§ Juounsn(pe SeM UONBOYISSEO [RINI-UBQIN
M UOISS2I31 Jeaul| Jo amseaw apsoduwiod
Sursn passasse sem swojdwks sisougerp-jsod ® dseqeep (RION) puefaa]
p auLOpUR pue TOO pue s1eak G- (SH) 9reosqns dULIOPUD A1sS13y 190U [RUONEBN ) [65]
-003 SNJ)S/Q0UIPISAI [EINI-UBQIN I00UBD JSBAIq R {(D-1DVJ) Aderoy] 1ooue)  woxy GOg ISNSNY Ul PanuSpI ueqin (/8 SIOATAINS (pueya1y)
AN U99M]9q UOTRIOOSSE Y], )IM USWOA\  JO JUSWISSISSY [BUONOUN] OU],  9IOM JIOOURD ISBAIQ M USWOA,  PUR [RINI 869 %99 [BUOI}09S-SSOID) 00ue) 107 ‘MyRD
9J11 Jo Ayifenb pue spasu uo sapmg
(16°0 01 €1°0 wouy sonjes-d)
suonendod [eorydei3oad
Ayenb JJer (Anunoo)
Apms Synsoy 100uBd JOo odAT, QInsea] Sumeg ozis ojdwieg  asuodsay u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],



Support Care Cancer (2022) 30:1021-1064

1040

(09°0=as ‘6€0 = W) [em1
10J 9100 PO JOUIUN UBUI
1samof uow 10f ([LZ°0— *9%'8-]
[€"p— J20) snyess qesy
eqo3 03 diysuoneor oAne3ou
JUBOYIUSIS B PR SSOUSJOWI
{UoW I0J JOU JNQq ‘UIWOM

10} ([$9T-'99'61-] 0S° 11—
'J209) Suruonouny o[0I1 pue
([6v"1- “Ly"€1-] 00" L~ 3909)
TedrsAyd 10MO] yim pajeIdosse
ApueoyIuSis sem SsauojouIdx
‘sjopow Jopuo3 oreredos

Ul {SIOATAINS I9OUED [BJOI0]00
11e uowe ([997— 49°71-]
8/ L— "J209) Suruonouny

afox pue ([16'0— "€1'8—

(+VIav)
BI[LISNY JO XOPUJ SSAUOWNY

pue A)NIqISSeddY A} UO paseq

1D %S$6] 8¢ — 1RI0J209) (stsouSerp-jsod (0£D2-010 D10 (ueqm, Ayjeins sugep o) pasn 9)0wdx [€9]
p Suruonouny [eorsAyd 1omof squow ()€ 10D APIT Jo AIfeny) 19duL) sem [endsoy] 0) 20USPISAI WO 10U (pueya1y)
-003 UM pajeroosse sem [eydsoy 0)Sed[Je)  JO JUSUNEAI], PUB [OIBdSAY A} QOURJSIP :pasn sem PUe[aI] 0€¢€ pue (Koans) SIOAIAINS S10T
A1 Sumeon o) WO 9JOWAI SUIATT  I0OURD [B)I0[0)  Jof uonesiueSi0 ueadomny dyL AnsI3oy Iooue)) [RUONEN Y],  9JOWI 99 [BUOT}03S-SSOID) I00UB) ‘Sewioy ],
Apueortugis
IJJ1p 0 PIp TOO [euonouny
pue [e100s ‘spediopunod
ueqIn 119y wey) TOO
(rS'€-TE 01D %56 'SS°1 J09)
oads-ONH Pue “(20'z—12°0 Ayisuop uonendod
1D %S$6 ‘66°0 J909) pue ‘Ansisar oyy woy [eydsoy
[euonows ‘(4750 1D %S6 1) 0) OUDPISAI JUALINO
PAJBIS[AII. PUEB PIJOILINI-SBIq s Juedionied oy woxy 90ueISIp
‘1,71 JR101J209) [earsAyd (s1sougerp-jsod (NH-1OV) SIOAIAINS J9OUERD ‘eare PalodaI-Jos (pasn a1om [29]
p 10431y paptodar SIOAIAINS syiuowt Joou pue peay 0} dy1oads Ayiyeant Sutuap 10§ saInsedw [einx (Koamns (pueya])
-003 [eInI ‘SO[QBLIBA [BOIUI[D  §ISBI[Je) Jooued  — (D-[DV ) Aderoy] 100ue) asodwod ¢ ¢pasn sem puefal] $1¢ pue uonendod) SIOAIAINS $10T
K137 pue owyderSowdp 10y Surjjonuo)) Joou pue pesy JO JUSWISSASS Y [euonduny oy J, Ansi3oy 100u)) [RUONEN Y], ueqin 19¢ [BUOI}OIS-SSOI)) 190UR) ‘Sewioy] [,
TOOYH WA patejoLiod
Aj3uons poddns [eos pue
woSA-J[as (5070 > d ‘1€°0
= g) swoydwAs osow Suniodor
8 DONY 1nq ‘wioned rejruis
B Pamo[[o} 6 DDNY pue (eare onow
8 DDNY U9aMIdQq SIOUIIP & 0} Judoelpe jou ‘uonendod
‘6 DDNY ut Surpisor UBqIN (ST UL SSI|
9SOy} URL]) SANNOJIP [BIOUBUL) 10 Apernt 9391dwod) 6 DONY
1018213 pue ‘0100s woydwAs pue ‘(edre onow e 0) judoelpe
9SI0M ‘S2109S Furuonouny ‘uonendod ueqin 00s‘z
Ayenb (Anunoo)
Apms Synsoy 100uBd JOo odAT, QInsea] Sumeg  oz1s ojdureg u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



1041

Support Care Cancer (2022) 30:1021-1064

1D1d 01 predar yym sdnoid

JOAIAINS JOOURD UBQIN pUE

[eINI O} UOIMII] QOUDISLIIP

(ds z€0 =S4 €00

= d) oreasqns a8uey) [emuidg

oY} 10J JUIPIAD SeM UBQIN

PUE [BINI UM SOUIILJIP

B IUSIS “(PI[IL}-0M) ‘T90"0

= d “)s9) [eruIouIq) sa[eosqns

IDLd 2AY e U0 yImoI3

1072913 pajIodal SIOAIAINS

J90uRd [eInI (S 0€°0 = S

TP0°0 = d) $91005 [E30} [DLd

0} pre3oI ym JOJJIp ueqin

P pue [enI sa100s [e30) O I0F

-003  UeQIN pPUE [BINI USIMIOQ PUNOJ
K1OA SeM 9JUIJJIP JUBIYIUTIS ON

(ds 00°0 = Sd uesw)

Io1p J0u pIp sdnoid jonuod

)[eoy pue J9oUed UBQIN JO

WPIeay [euaw oYy :ds 157030

SH UBOW B M SIOIPUT (3[R

[eyuaw [e uo dnoi3 jonuod

[eInI 9y UeY) YI[BAY [BIUSUL

10100d poyprodar dnoiS 1ooued

[eI0I O} {SOJTIPUI [I[BAY [BIUSW

921y} uo Aypiqiowod [eorsAyd

Ppue uoneonpa 10J pAsnlpe (S

62°0 pue sasAJeue pajsnipeun

ur ds €40 Jo 9IS 309439

UBOW B [JIM SIOAIAINS JOJUBD

ueqIn 0} SAIR[I YeaY] [epud

10100d paprodar S10AIAINS

Io0ued [t {(g0°0 > d

T8 = X) ueqIn 10J 95 ¢ UM

paredwoo ( < Suner 1) LA

91} UO SSANSIP AIOAIS/JeISPOW

10J BLIOJLIO JOW SIOAIAINS [RINI

30 %09 (100> d ‘py'8 = X)

SIOATAINS UBQIN JO 91T [HIM

p paredwos (S < [e10L-SAVH)

-003 ssansIp jueptoduur
KA Ajresturpo payodal feint Jo 9, ¢y

90
=S ‘L0 = W) ueqIn pue

(9€-4S) uLIoJ-10ys WN-9¢
Apmys saw0oIN0 [BOIPIIA Y}
{(SAVH) 91eds uorssaida(g pue
Kerxuy [endsoy oy (OA9)
amreuuonsan() Surpulj-jyoudg
oy {(ID.Ld) AtoyudAug

sisougerp-jsod

sypuowt ¢1—01
100UEd Jun|
1199 [[ews-UoN

(SSd) 9reds ssang

POAIOId (L) JOIOWOWLIdY |,
ssansI oy (SAVH)

9[eog uorssaida(q pue KARrxuy
[endsoH oy {(9¢-4S) Aoamng
ey WLIOJ-}10YS WaN-9¢

sisougerp-jsod

sfpuowt ¢1-01
100ued Jun|
1[99 [[BWS-UON]

mynoudy Jo yudunredaq
Sae)S paNU() €00 Y Suisn
90UOPISAI JO AUNod uo paseq
PIsII05)ed seM J0UIPISAI

Jo ssaueInt (YD) Ansidoy
100ue) Aomudy (YAAS)
synsay pug pue A3ojorwuapidyg
Qoug[IoAIng ‘paseq-uonendod
‘OpIM-21®)S ) WOLf

sopoD (DN

wnNNuPuoy) Ueqi()—[eImy
amynoudy Jo yuaunredog
sajels peyup) €00z Suisn
90USPISAI JO AUNod Uuo paseq
PasLI0S9)ed Sem ddUIPISAI

Jo ssaueInt (YD) AnsiSoy
100U ANomuod YIS
paseq-uonendod o) woxy

%U—dm SAWIOJINO [BJIPIIA YT, PAUNIDAT AIIM SIOAIAINS IddUBT)

ueqin 9/,

[IMOID) ONBWNEINISOJ Y],  POINIOAI AIOM SIOATAINS JOdURD) PUE [eINI /]

yorewt
[onuoo

Peay 61
«dnoi3

I00URd €61

%9T

dnoi3
[onuod
yieay

WbET
‘dnoi3

Jdoued

%9T

[59] (sarerg
penup)
SIOAIAINS L10T

[BUOT}09S-SSOID) 100URD)  ‘D{SMONApUY

[¥9] (so1e38

panun)

SI0AIAINS ¥10C
[BUOIIIS-SS0I)) 100UR)  ‘TISMONAPUY
Aypiqiouwt [eor3ojoydAsd pue spasu uo sarpms

Ayenb

Apmig SINSaY

100uBd JOo odAT, QINSBOIN

Sumeg  oz1s ojdureg

Jer
osuodsoy

(Anunoo)
u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1042

Q0USPISIY JO 00B[J x WISII0IS
‘ssamsip [edr3ojoyoAsd

191pa1d 10U PIP OUIPISAI

Jo 2oe[d tssoudsed J0J BLIOILIO

oY) W (%0 *€€ = U) 1OY0d
0]0W01/[BUOISAI O} UI UoW

pue (%€ ‘19 = ) 110Y0d

ueqIn oy ur uow Jo a8ejudored

P Teruuis {(y$zl = dS) ST6V
-003 sem [Sg Aq paInseauwt 21098
JSEYN
(ST00=d 0L €O ST'T

10 %S6) 1 <SSV Suiaey jo

Sppo 1oySIY 9()'Z Pey| 91ed0[a1

031 pey oym suosiod poddns
£SUOIIPUOD I[eY OTUOIYO

ou pey] Aoy Jey) paytodar

oym suosiod proddns asoyp 1o

%S 01 G Aq PISLAIdIP Sem pue
JUSUIIBA) AISIAI 0} PAJLIO[AX

Pey oym 3soy) 10J 947

Kq pue 95/ 1 03 0] Aq paseazour
Aypiqrouwr [earSojoyoAsd jo

JoyedIpul | jsed] Je Sungodar Jo

sppo {(1000°0 > d) pasu jowun

31y A12A/q31Y [euonippe

[oBd 10J 98] PuUe 7] UoOmMIdq
PaseaIour dWoNNo SSY (A

[ 1589] Je SuIARy JO SPPO (%07

SA 9591) SSaNS 10 ‘(9% /] SA

%91) KIOTXUE (%ET SA %1T)
uo1ssa1dop JO S[OAI] PJBAJ[D

p ur suos1dd yoddns jeins
-003 sns1oA ueqin jo uoniodoxd
K1A
(as

1€°0 =S ‘¢v0°0 = @) d[eosqns

91T 10§ uonerdarddy ayp

10J JU9pIAR sem sdnoi3 ueqin

PUE [BINI USOMIO] dIUISHIP
JuedIIUSIS B ¢(PI[IL}-0M) ‘7900

= d “)s9) TerwIouIq) so[eosqns

IDLd Al [[e U0 [m0IT 10783

110do1 0) PONUNUOD SIOATAINS

I90UBO [RInI (S €0

= SH ‘Sp0°0 = d) 21095 [£10)

ssonsIp [eo130joyoAsd oFerony

Ul SOOUAISJIP JUBOYIUSIS ON.

J100URd d1eysord
10} JUQUIIET) SE
Awoyoaeysord
[eo1pex

& ouogIopun

pey oym

uowI UBIeNSNY

Jadued

[ea13oj0jewoey

(SSD

9[eoS WISION0)S [00dIdAIT

‘o[e0s Sunyeag djoy o3 sioLeqg

U} JO 9[eISqNS AOURI[IY-J[OS

pue [ou0) I0J PAON

oy {(Dd-LOV4) d[edsqng

100uR) de)sord—Aderay],

I90UB)) JO JUSLUSSISSY

Teuondung o {(ISE)
K1oyuaau] woydwAg Jorrg oy,

(SNNdS) Adning

SpaoN Jowu() uosidg uoddng

ay (1Z-SSVA) S[edS ssaus
pue ‘KRixuy ‘uorssaido( ay L,

(+VIYV) elfensny jo xopuj

SSUR)OWIY/ANIQISSIIY

oy AQ pouIjop Sem SSOUSJOWIAI

o1yde180a3 ‘aredrpoj
BI[RIISNY (PIM PAIDISITY

Aypeant sugop

0} Pasn Sem UOEIIJISSL[O
(+VIIV) elpensny Jo Xopup
SSUQIOWIRY Pue AN[IQISSIIOY
oy} ‘erensny ur soLysi3ar
100UEd paseq-uonendod

Jean

191 pue payuodax

ueqIn 987 10N

uosiod
yoddns
e pey
SIOA
-IAINS
30 %99
‘KoaIns
o1d
-woo

ueqin ¢g/  pouImjaI

§ WOI paNNIY  Pue [eIni /g] %S¢

[L9]

(e1ensny)

610C
‘K0q10))

SIOATAINS

[euondas-ssoI) Jadue)

SIOAIS [99]
-oIed (errensny)
[BUONOIS-SSOI)  QANBULIOJU] £ ](T ‘A1e)

Ayenb
Apms

S)nsoy

100uBd JOo odAT,

QINSBIN

Sumeg  oz1s ojdureg

Jer
osuodsoy

(Anunoo)
u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



1043

Support Care Cancer (2022) 30:1021-1064

-003
AN

p
-003

{uoneo0] I0J JuedyIusIs
10U IOM SSa1s pue ‘uorssaidap
‘Kyorxue ‘ssans pue ‘uorssaidop
‘KIOTXUE JO S[OAD] [EULIOU QAOQR
pajodar SIOATAINS [eInt Jo (8¢

=) %G1 PUB ‘(YL = U) %8T
“0L = U) 9%/, 7 ‘A[oanoadsar
‘ssans pue ‘uorssaidop
‘Ko1XUR JO S[OAJ] [eULIOU
Jaoqe papodar (461 = u)
%L1 PUe (89T = U) %¥T ‘(KLT
= U) 9GT ‘SIOATAINS URQIN JO
(100°0
> d ‘98 SA 9%68) IoyjouL dUo
PpaIsI pooyInoquSiou Joy)
ordoad pasarjeq Aot pajesrpur
oYM SIOATAINS JOOUED [RINI
Jo uonodoxd 13y31y (10070
>d*69°0-C€0 1D %S6 ‘L¥0 =
J0) 1epow pasnlpe Aqpry pue
#00°0 =448 0-1¥'0 ID %S6
'65°0 = J0) parsnpe Arented
QU UI JUOPIAD SBM SSAIISIP
3y A10a/y3ry Sunodor
JO SPPO JoMO] SIOAIAINS
100URd [RInI {($0°0 = d ‘%0°L
[eINI SA 9,9°G UBQIN) SSANSIP
JO s1aa9] Y3y A10A/4S1y
PauI0dor oym SIOAIAINS JOJUBD

K197 Jo uonzodoid ay) ur 20UIIFIP ON

poon

(€000
=d 17e8T 11D %56 “€0°T
=3J0) UBqQIN pue [RINI UOMI]
Q0UBLIBA 9} JO 9 ¢ paure[dxd
pue [opoul oy} Uo JuedYIuSIS
sem [[eay pajodar-J[os
Juejiqeyur (eI e Suidq
Ul QOUBLIBA 9,¢°9 paure[dxa
SUIAI] JO SeAIE URGIN SNSIOA [RINY
JUROITUSIS JOU SeM SSANSIP
Teo13ojoyoAsd pue wsIor0)s
U29MJ2q UOTJBIOOSSE Of)
410109 20w/ [euoI3I (700
=d0TT=(ryy 81'0=9
ueqIn) ssansIp [edr3o[oyoAsd
Jo 10301p21d JueOIUSIS B Sem

100UBD
[ea130]0jewoey

SnoLre A
s1eak ¢ puokaq
uLo)-3uo|
‘sisougerp-jsod
S1BOK G—]
SSDF WId)-1I0YS
£100UEBD SNOLIBA
M (SSOH)
SIOAIAINS

100ued A[10p[g

(1T-ssva
UOISIOA WIR)I-[ 7 LIS SSaNS
pue Karxuy uorssaido( ay L,

(aareuuonsan() yeay

[e10U2n) o) woyy suonsonb

Inoy) uoneapt [eproms (O

— 9[BOS SsansI(] [BIISO[OYIAS

I0[SSI]) SSamSIp [eor3ojoydAsd
‘yieay pauodai-jjos

JuAWINYSUL
WA9ISH-J2S S1oquasoy
{(SAVH) 9reos uorssaxdo(y
pue ARixuy [edsol ayL

Ayeans pouyop

(+VIYV) elensny Jo xopuj
SSAURJOWAY pue ANJIQISSIOIY
SONSNEIS JO neaIng Uelensny
o) Aq payIsse[o sisouserp

Je opooysod JenuapIsal (g pue
‘d D ‘g ‘v somsISa1) sosidor
100UuBd paseq-uonendod

dJe)s ueIRnSNy

G WOIJ PAJINIOAL AIOM SIOAIAING

(SSINV'S) waisAg 2oue[[IoAINg
puE SULIOJUOA UBIEnSNY
Inos 3y} wogy paurejqo

219M ()7 dunf pue (107

ATenuef usomdq Pajod[[0d Bleq

[eIn1 e paugsp

a1om sanifedomUN 1910
{ueQIN PAULOP 1M [OIYM
‘5310 INOJ JO SISISU0D ABMION

Jo Auno)) Sefopuei]-pIoN YL,

SIOAIAINS
pue
sjuoned

100UB))

[eanx
0L¢ pue
ueqn ¢ |

[oL]
(e1ensny)
910C ‘lleH

(KaaIns)

%S¢ [BUOT}0RS-SSOI))

a10Wwax
orl

‘TemI 9L/

‘ueqIn 6/ €¢

[69]
(errensny)
070 ‘wuno

(KaaIns)
[BUOI}09S-SS0I))

SIOAIAINS

BT 10UR)

[onuod
LEvL
Jemnx

9¢¢ pue
ueqin ¢z

[89]
(KemIoN)

110 ‘A01D

SIOATAINS

190UB))

%ES [BUOT)O3S-SSO1)

Ayenb
Apms

S)nsoy

100uBd JOo odAT,

QINSBIN

Sumeg  oz1s ojdureg

Jer
osuodsoy

(Anunoo)
u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1044

JO IoqUINU URIPAW JOMO]
& pajodar £10301e0 jowar

oy ur syuoned ((10°0 =4 8501

= X) SoLI0501e0 SSOUdJOUII

1noj ay ssoxoe swd[qoid

JO Ioquinu ur 90UIQIIIP

JUBDIJTUSIS B PO[BAI )5}

st -TeSIIY (L0 =4 16°€

p = _X) SoL10501ed SSOUdJOUII
-003 1) SSOIOR S[OAQ] SSANSIP

KA Ul SOOUAISIIIP JUBOYTUSIS ON

(T°0 = d) s10A1AINS (9%7°8L)
ueqIn UeY) suononnsul
ares dn-mo[[0J 9A1021

01 A[oI SSO 10M (%L '19)
SIOAIAINS [ent ‘sdnoi3

o) Sso10' AppueoyusIs

Krea jou pip poddns [euopow
pue [eroos Sumagd poytodar
oym a3ejudorad suonipuod
JIUOIYD IO “Ied [RIIPaW

0] SS300B “SONSLISIORIBYD
onydesSowaporoos

10§ Surjonuod udym sdnoid
oy} Suowe SOOUAIIP

ou {(%6°97) S[oNU0d

ueqn uey) ongney Jow
panodar (94 1°9€) SIOAIAINS
ueqan pue (%6°L7) S[ONU0D
[ean1 uey) andnej Jo doudreadrd
ToySiy € pey (%8'8Y)
SIOAIAINS [€INI {S[ONUOD
Suowe 10y31y Jnq SIOAIAINS
UBQIN pue [eInI J0J JB[IWIS SeMm
yyreay 100d/arey jo aouoreadrd
‘s10)0e oryderSowoporoos

10§ Surjjonuod 1de

¢sdnois jonuod yroq Suowre
90T UBY) SSO] PUB SIOAIAINS

p ueqIn Suowre 9447/ 7 [HIM
-003 paredwos e Suowe 9,6°8¢

K19/ sem ey 100d/11e] JO 90US[RAIJ

L80 =40

ssans ‘¢ = YO uorssaidop
‘1T =4O ARIXUL Sem ueqIn
SNSIOA [RINI I0] YO ‘TOAIMOY

Q)01
A19A 7 pue
PAsn SeM SBAIY SSOUQJOWY ‘ajowar
(ODSV) uonedyIsse) 1T
[eoyder3oan) prepuelg ‘[euor3ax
UeI[eNSNY AU} ‘SUOISAI ()[edy 1IN0 681
BI[ENSNY UINSOAN UIADS SSOIOL ‘[euorSox
Suruea1os Jo uoneudwa[dur Jouur
(1d-1.Q) 1srT we[qoid SuIMO[[0J PAJOR[[0d A[ounnol 791 ‘A pauodax
SNoLIe A PUE I10}0WOULIDY ], SSNSI QIoM EBJep FUIUSAIOS SSASI Jofewr /9 10N

1o8png
pue juswdFeur|A JO 20130 SN
oy Aq pauyep se (YSIA) eale
[eonsne)s ueyjodonaw e ur [01u0d

UonedO0[ S 0} FUIPIOIOE PIPOI 0LZS pue 010T

SeM 20UIPISaI JO Aunod o) ueqmn [/ %6°6S

(8-OHd) {pasn sem WSS IUB[[IOAING {Jonuod pue

a1reuuonsan() Yieay juaned 10108, YSIY [eInoIARyg 880€ 600C

SNOLIBA oy) ‘motamonr £q papodar-jlog LINOSSINL 010C-600C 9YL PuB eIy UL %HYLS

[ei]
sjuoned (errensny)
[BUONIIS-SS0I)) 0UB) 90T ‘SHBM

[1L] (sayerg
panun)
SIOAIAINS €10T
[BUOI109S-SS0I) Iooue)  ‘UBUOOyOS

Ayenb

Apmig SINSaY

oyer
100uBd JOo odAT, QInsea] Sumeg ozis ojdwieg  asuodsay

(Anunoo)
u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



1045

Support Care Cancer (2022) 30:1021-1064

p
-003

AN

p
-003

KON

ejens oryder3003 (—¢ erens se
P21eUSISOP SANUNOD UI PIPISAI
s10A1AINS ueryoereddy ayp Jo 95/ 1
100
=d*9(9 = X)1edun [eroueury
arowr Apuedyyrudis payrodox
Ao Jofewr ur SuIAl] SIOAIAINS
‘seare uejjodonow ur asoy)
0} pareduiod a1ed 0) SSA00E
U0 JOLLIEq [eIOURUI)/[BUOTEI0]
& Sunodor Jo sppo
x L1 pey seare ueyjodonowuou
w Sural] syuedronred jey
PpajedIpul SisA[eue UOISSaI3a1
ons1301 ((100°0 > @ ‘T'61
=X & Jofew woiy 9,¢ 03
paredwiod [ | < pa[[oAen eare
ueyjodonowuiou & ur SUIAl|
%SS (1000 > d ‘T YL = X)
suoneoo| uepjodonawr woiy
9%¢’€ PuE [BUOISAI JOUUT WO}
%0 01 paredwod judtuyean
10J 9)8I0[2I 0) PRy SUOIEI0]
9JOUIOI/[BUOISAT 10JNO UT 9 €6

(1770 = A sower)

1000 > d 9581 = X)

A110M pue {(81°0 = A SJoweI)
‘2000 =4d ¢yl = X)
ssaupes (1°0 = A S.JoweI)
‘1000 = d g0'91 = X) sieay
M pajeoosse Apuedlyrugis
SEA SSOUQJOWIAI ‘UTEIOP
Jeuonowd oy ul (£1°0

= A s Jower) ‘4000 =4 L0°¢]
= X) sannaygyip uonepodsuen
PpuR SSaUOWRI PUR ‘($1°0 = A
sdourer) ‘b0 = d ‘61'8 = ,X)
swojqoid [eroueury/eouLINSUl
puE SSaUS)OWST

U0OM)Iq UONBIOOSSE
JuedIuSIS J([1°0 = €00
=d'¢TT-=2"8¥€=N"001
= PIA) PoUIqUIOd SALI0SAJLd
221} Joylo oy ur syuoned

uey (0°L = PN swojqoxd

SNOLIBA

SN

¢ snoraaid oy ur

pasouselp useq

Pey oym Iooued
[ed130[0JRWIORH

el “AoAIns (SV)

Ayomuoy] Jo snyels YieaH oYL

(I1T-SSVQ@) 2[0S ssang

pue Karxuy uorssardo oy, (BIensny WIOISOA,) paseq-djels

yuounaedd 'S'N €10 Y uo
paseq d1om eyens oryderSoon
SApomuay ueryoereddy

(+VIYV) elfensny jo xopuj
SSOURJOWY PuL AN[IQISSOY
oy Aq pounep Ajemnt
‘erensny ur Ansigar 10ueo

SIOAIAINS 0202
Koamg 100uR)  ‘[oodidpuep

[eL]

Apmys sjuoned (erensny)
Paseq-Ansisoy 100UR)) €102 ‘Mmed

SONSSI [OABI) PUB SONSSI [RIOUBUL UO SAIPNIS

Ayenb
Apms

S)nsoy

100uBd JOo odAT,

QINSBIN

Sumeg  oz1s ojdureg

SINIH pue
$0S pue WbTT
YISV 6LT  Sem SV
[eanx
611 pue
ueqin 671 PDbLE
Jjer

osuodsoy

(Anunoo)
u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1046

I9INO ‘sisouserp

Joye Sypuow g IsIy oy Suung
(900
= d) yueoytugis A[[eonsne)s jou
nq ‘SIOAIAINS UBQIN JO 9/ '8¢
0} pareduwod juoueal) pue
sisouSerp Suimojjoy swojqoid
[eroueury poprodoI SIOATAINS
JIOOUBD [BINI JO %€ 61
‘SOJBLIBA0D 10 Juoumsnipe
Ioye ‘1oAMoY (700 =d
99" = 9OUIIYIP) SIOAIAINS
ueqn Jo 95,8°g¢ 03 paredwoo
JuSUIIEQI) PUR SISOUSeIp Iy}
Suimorjoy swepqoid eroueury
PJBIIPUIL SIOAIAINS JOOURD
p [eI0I [30} JO 9%}°()S SIOATAINS
-003 Suowre 10431y 95,()7 Sem uspIng

A1  Teueury jo ooudedld [[e1AQ
(€86°0 = d) ssonsip
[eIoUBUL} (IM POJRIOOSSE
jou sem ejens oyder30a3
‘SISATeue QjeLreAnnw
SINIH 3y W3SV
10§ (65¢°0 = d) [opout [euyy
o} UT 90UBOIIUSIS UIB)AI Jou
pip erens aydei30a3 (100070
> d 94/ €) SIOAIAINS IdOUBD
SLNIH 0} paredwiod (%+9)
ssansip [eroueulj odal 03
Aoy 10w APUEROTUSIS d10M
SIOAIAINS JOOURD SISV SSANSIp
[e1oURUI} POJE[OI-IOdUED
UMM PIjeIoosse Auedyrugis
jou sem ejens o1ydei30a3
‘syuopuodsar STNTH
Suowe sanunod | elens
ul popIsal (9,68) syuapuodsax
SINIH Jo Auofew
(€100°0 = d)  pue ¢ ejens
Jo syuopisar Suowe pajodar
ssansIp Jo safejuaaiad 1oysiy
UM SIOAIAINS AYOmudy|
ueryoejeddy Suowe ssansip
[eIOURUL} POYR[OI-IOJUBD )M
Pore[a1I00 A[JUBdIUTIS Sem

IoduR)) AU} WOIJ pue AAINS
poda1-J[as Aq paurejqo a1om eje(q

L10T

pue ‘4102 ‘10T :(SINIH)
KoAIng spual] [BUONEN
uoneWLIOSU edH (IDN)

SnoueA  S,Q)NSu] 100Ue)) [euoneN oyl

(SLNIH) £oamg
SPUAI], [RUOIEN] UOT)RULIOJU]

130UE)) UBLIOIIA PUB A\SN
wolj Pajo[as a1om spuedionie

€L ‘sonmd
Jofew (68

(DDNY) sdpo) wnnunuo)
UBQI()-[EIY AII[NOLSY
Jo yusuntedat SN €00 A
SuIsn pouNISNP Sem snyels [eanx
ueqIn-[eIn {)musuy 100U €T pue
[euoneN ay) Aq A9AINS [BUONEN  UBQIN O¢[ |

A1oandadsar ‘005z

uey) ssf pue ‘666°61-005C
Q10w 10 )00‘0T Jo

sozis uone[ndod yim saruNod
papnjoul (6-8 DDNY)  erens

pue (L9 DONY) € erens
(S DOMY) 11 Byens aym
‘SNUNOD ONAUW PATOPISUOD

are YoM ‘g1 $9p0d DO

IIM SONUNOD PAPN[OUT | LIRS

((DDONY) $9po)H wnnuyuo))

ueqIN-[eIny S, 2mnoudy jo

[eurpryiSuoy
%ty peseq-uonendod

sjuoned
100UR))

(Aoaans paseq
--uonendod)
[BUOI}09S-SS01))

%0 0%
pue 7¢
usaMIg

[5L] (sommag
SIOAIAINS payun)

00UE) 10T ‘PUYEZ

%¥eE
sem [¥L] (srm3s
SINIH panun)

Ayenb

Apmig SINSaY

100uBd JOo odAT, QINSBOIN

Sumeg  oz1s ojdureg

osuodsoy

der (Anunoo)
u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



1047

Support Care Cancer (2022) 30:1021-1064

0000 =dpue 1000 =d

PAUTBIIAI SJUSUIRIE)S [ENPIAIPUT

10J anfea-d oY) ‘(UOTOBJSTIES

QI00IPAW) USWOM

UBQIN UL} SOI00S JOMO[

ApueoyIusis pey (uonoejsnes

MO[) TQWOM TRINI ‘9[edS 1)

Jo 1039380 Yors ur (1000 >

d) udwom [eIni 10§ (2109 ud)s

$8'1) 95"81 SA (91005 UNS G1°9)

$0°CT Sem UBQIN :90USPISAI

Jo ooe[d 03} Surp1oode paLea

poon OJI[ (PIM UONIBISHES JO [0AD]
SOJBLIBAOD
10§ Sunsnipe 101e USAD
(%Y1 *9%T1) 10U PIp OyMm 9soy)
uey) (%0F ‘%8E) SHNMOYJIP
[eoueul 108213 Apuesryuss
pajodar judunean
10J AemE POAI] JO [ 7 UBY)
Q10w pa[joAes oym sjuoned
guounean 03 105 03 9ye)
PINOM 31 SWn Ay} JO ASNLIAQ
JUSW L) JOJUBD PAUI[IIP
syuoned Jo 95,7 ‘sisouderp 1oye
SYIUOW 7| PUB 9 UdIMIdq {(9°¢
=10) Adezayjorper 10 (/9
=30) A1931nS PIAIOI SulARy
‘(L'SET-6'8T =YO) seae
9)OWI0I/[BUOISAT Ul SUIAT] 9IOM
uopINg [9AEI) JO SOJRIO0SSE
1593U0NS UAUIIRAI} JAIIAI
0} QIO WOIj ABME PIAT]
%6 PUR JUSWEAT} JAIII 0}
p Kem 2UO 1| 7 1SBS] J& P[[oART)
-003 9,19 ‘UopINg [9ARI) 1S9JBAIT oY}
AIDA  Pey SIUSPISAI 9)0Wl/[BUOIST

Iaoued jsealq
[I1 YA USWOA

(S19)

Q[NPOJA] SITAIDS
0} $§S900Y AOAING SPION

are) aantoddng oy woxy

woyt of3urs (gA 0€D-0T0
DIYOF) dmeuuonsang

9JI1T Jo Areng) 100ue))

JO JUSUIIBAL], PUB [OIBASY
10} uonesiuesiO ueadoiny oy,
woIj WY J[JuIs SALnSITY

(s1sougerp 1ye
sypuow g ISy
) SuLmnp) SnoLe A

31808 JI'T YA UOHORISHES YL

puB[Oq ‘MOZOZIg Ul NUI))
A3o100uQ) uenyedre)-qng

A1) U JuoUNEa) [e0ISINS ueqin ¢/

Quo3Iopun pey oYM USWIOA\  PUE [BINI 8§

djowar
11 pue
‘[euor3or
1o 9¢|
‘[euorgar
Jouut

Kem 9uo ] 7 < Se uoping
[oAeD 10] Jut0d-1no (SaLNSISoY

pauodox

JON

[LL)P

syuoned -ue[od)
[BUOT}00S-SSOI)) 100uR) 8107 ‘erodi)
AJI[ YIIAM UOTIORJSHES UO SAPNIS

7
(errensny)
110 ‘®oonZ

(sypuowr |
pue 9 JB) 110Yy0d

Ayenb

Apmig SINSaY

100uBd JOo odAT,

QINSBIN

Sumeg  oz1s ojdureg

Jer
osuodsoy

(Anunoo)
u3isop Apny§  uonendod Ieak ‘royny

(ponunuoo) ¢ A[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1048

U99M)Oq SOOUIQJJIP PuUNoy s)nsax
VAONY (200" =d ‘168 =

) SPadU JouuN 918 JO AUNURUOD

PUE SS90E PUB SISOUSEIP 9JUIS

SIEOA JOAIAINS UOIMIIQ QOUDIILIIP

© ST 9I0]} Jey) 90UdPIAS op1aoId

$JINSAT YAONYV :Spasu jouun

p oIed JO ANNUIUOD pue SS9008
-003 10 y[eay [euonowd Y3y A10A/y3y
AIOA

(69°0=as "89'1

= JN) SIUIESUOD [BID0S MO] Pue
(8Lt = ds ‘18°0T = ) 1oddns
181908 JO S[9A9] Y31y paprodar
siwoned :(06°T-9T'T 1D %56 ‘16'1
=) suonuaul [eMOIARYq Aq
pajerpow sem asn 991A10s Joddns
TeroosoyoAsd pue djoy Surjess

0) sopmme aanisod usomiaq
digysuonerar oy oo1a10s poddns

© PasI[IN oALY 0} AJOYI] 9IOW AIOM
Sunyoos djoy spremol (6L7—€0'1
1D %S$6 :69'T = ¥O) sepryme

paj1odar SIOATAINS [INI Y} JO %67

pasn
G9'6 sem SeM [eInI JO UONIUIJop SIOIAIDS
sIsougeIp uewny pue yiesy Jo juouwedoq
Qours SN 3y JO uonBnSIUIWpPY [08]
SIBOA uBaW SIOIAIDG PUB SAOINOSIY (sare1s
‘SIYy) uo I[edH Y} {SIUAAD parosuods pa panun)
BJEP J09[[0d (SNNS) £)91008 190UEB)) UBILISWY -y10dax (KoAns) syuoned S10C
0] pa[ie AdAING SPAON] Joull() SIOAIAING Y], A Je pAINIAI 1M Juedionred 4 JON  [BUONISS-SSOID) 100UB) ‘l19zzeg

SIOAIAINS pue maﬁuﬂmm J30UR) JO Spadu jowun uo sarpms

oanisod ajouwr ypim syudned (sypuowr 9 [6L] (&
P PUe ($6'S$—9TT 1D %56 *€L'T = (SAD ress pauyap pue durfaseq) -lensny)
-003 MO) sorewdy soddns eroosoyoAsd SIUAY JO Jordwy ot uowmysuy 10U AJI[RINI ‘eI[RNsSNY ‘puB[SuedN() Apmys SIOAIAINS 1102
K12 Sursn popodar syuaned 100ued JO 94| Snote A woddng [e100§ QHONINA YL U d1jU2D JUSUNEAI} JO0ULD [BUOISY 96€ %19 [eurpryISuo| 00UR)  TPMOJOIN
(8oL =
ds) SO'€L =N SnSIA (T'11 =dS)
(89°'L = dS) 009 = I 105unok
S1BOA § 9FBIOAR) QOIAISS [BULIOY
& ur uorjedronred Jo 10301paid € sem
93e 1omo] poddns Jo od£) pasn
JSOW 2I0M SIITAIOS PASLq-1oUIIU]
pue -ouoydafd) $201AI0S B Yons pasn
pey %64 pue uoddns jeuonowd
SULIGJJO SOTAISS [BULIOJ UO JSLI]
Je JO oIeME QIOM 9,78 ‘SSATISIP (owy
[ea13oj0yoAsd 103 JueoyIuSIS PUE Q[qQISSI0IY D[qISSA0Y
sem ssansIp [eatsAyd Jo [9A9] Jeyy AJQ1BISPOIN) XopUl +VTV o) Q)01
pajensuowap sIsA[eue UoIssaIgor Suisn pauljop 219m SeaIe [BUOISaI G pue
‘ssansip [ear3o[oyoAsd jueoyiusis KIOJUQAUT S20INOSTY puE [RINI ‘eI[eNSNy ‘BLI0JIIA ‘1IN0 SIOAIAINS [8L] (e
Aqreswrpo 9jqeqoid Sunedrpur SI90UBD Surdo) ay Jo oeosqng 1oddng Jo 9reys oy ur uor3ar suerduwreln) 1€ ‘e pe pue -I[ensny)
(€9 JO 2100s-1 [SE 9°T) SSAUISLI SNOLIBA 61008 (1S9) A10judau] woydwAg QU UIYIM SBAIE [BUOISAX -uorgar -yodox syuoned 1102
Jood  Jo uonruyap oy Jow syuedoned /7 s Wy Joug ssyurejdwo)) [eorsAy Jo sy pue [eInI ur SUIAT] 9Iom USW O],  Jouul ()} JON  [BUOT}ORS-SSOID) 100UB) ‘A0q10D)
S30INOSAI [BY [BJUSW [BULIOJUT PUE [BULIOJ JO 3SN J) UO SAIPNIS
(Anunoo)
Ayrenb hhliizh) ozIs ojer I8k
Apmg synsay JoodA QINSBIIN Sumoeg  ojdweg osuodsay  uSisop Apmys  uonendod oy
SIOAIAINS [eInI AJUO uIpnjoul saIpnys dAneuend) g ajqel

pringer

Qs



1049

D-1)V 10} A[Uo paurewar
Qouapisal ueryoeeddy Aq
SOOURIJIP ‘2ouapIsal ueryoefeddy
)M PIJBIOOSSE POUIBIL
SUONIPUOD PIGIOWOD PUE ‘SUTBWOP
AKyreuonouny Sj1yspom ‘[edrsAyd
1810} D-1.DV ] ‘StsouSerp je ssams
pue uorssaxdop 10y Juounsnfpe
[euonippe ‘ueryoeeddy

ur uiay syuedronaed £q

panodar a1om (7€ SA 6F°€) S21008
ssans 1y31y ‘surewop (1€°L]

SA 99°91) ANjeuonouny ojij/I0M
Pue (6041 SA L9'€T) TeUOnOWd
(16°€T sa €0°¢ ) TearsAyd

PUe (6£7€9 SA $T'[9) S2100S [210)
10§ syuopisal ueryoejeddy-uou
sns12A ueryoejeddy Suowe 10100d

QI0M 21008 D~V paisnfpeun)

SBaIE [InI
ur Juasald 10U JoAIMOY ‘SISSB[O
uonexe[aI Jo 8304 ‘JO[[osunod

B UI 1S2I)Ul JO 22139p Y31y

‘sonss1 uoneprodsuen pue sSunoour

(spuowt 7|
Joud oy ur
pasougerp)
SI00UED
SnoLIeA

)M USWOAY  JOOUE)) JO JUSWISSISSY [BUONOUN, oY ],

(1Sg) A1ojuoau] woydwAg

Joug o) ‘9[edS SSanS PIAIIID
o {(dS-LIDVA) Suroq-[lom
remundg-Adeay ], ssouf(p

JIUOIYY) JO JUSWISSISSY [euOonoun
(D-LOV) [ereuen-Aderoy],

Ayrpeans sugop

0} Posh sem 9POJ o[eag Pasn dTom
(IDON) Ansi3ay Iooue)) [enua)
BuUI[OIED) YUON oY) pue (YD)

Ansi3ay 100ue) AJomudy Y[,

e
-utjo1e
ION
Wiy
pue Ay
-Omuay|

0Tee ut %0

SIOAIAINS
[BUOI}00S-5S01))

(e8]
(sa1e18
panun)

Loue) Q10T “1_YoD

911 Jo Ayifenb pue spaou uo sapmg

SuIudAD JO 3oB[ pPUR ‘Sowr) pue [z8]
sdnoig juarnd jnoqe o5pajmouy (G
Jo 3yoe] Jo asned Surpuaye pa panun)
JOU PAJEDIPUI SIOYIO O[IYM paulyop j0u AjrjeInt S0 X -podor (Koains) syuoned 10T
‘Ingdioy punoj a1om sdnoi3 joddng SNOLIBA arreuuonsonb paugisap-Jo§  MIN WIAYLIOU JO UOISAI JOBPUOIIPY Ly JON  [BUONIIS-SSOID) 100U IR[D-A9ry
)[edy [eouad
pue 9j11 Jo Kyifenb ‘suonipuodo
JIOIYO ‘ssansIp ‘uorssardop
10} spaou ou Jurssardxd
9501]) UBL) 9SI0M I00S 0} PAPUR)
spaau jowun Suissardxd SIOAIAINS
Qoue)sIsse parnbar Apuarnd (NNSBD) SPasN 10w
ey wrqoid [eroosoydAsd jo odKy (SIOAIAING I90UE)) Y} ‘AI0JUSAUL s1oU 10410
QWIS I0J YSLI J& 910M SIOATAINS 9]} IeSH [2qO[D-4S SINOUd -yred ued [18]
JO 9 $¢ pue ‘uorssardop I0j ysi1 Je ayy ‘oreos uorssardod (DDTIAD) pauyop G1 pue -gJIugis (sare1g
21om sdnoi3 1oued pue SIOAIAINS anud)) [ed1UI]D) PUB UONEINPH jou Aypelnt stoury|y ut swerdoxd SIOA pa Tay) pue panun)
J0 9506 ueyy 210w cuorssadap 9,87 YoIBISY dLNBLION) WweyIng 190UBD AJTUNWILIOD [BINI OM) WOIJ -IAINS -p10dax (AoAns) SIOAIAINS €102
pue onSnjej pajiodar SIOAIAINS Jo 958¢  papodor JoN o (L) IOIOWOULIDY ], SSANSI(] Y],  PINNIIAT AI0M JOJUED JO SIOAIAING 6¢ JON  [BUOT}ORS-SSOID) 100UB) ‘19sSB[D)
SBAIE [RINI UT POJIUT] 3q O}
punoj a1om 9010 dIYSIOAIAINS
PUB SUOTIUIAIAUI 0} SSIIJE {SPAoU
JouIUN [BUONOWD PUE e IOAIAINS
(Anunoo)
100URD azIs 1 IedK
synsay JoodAy, QINSBIIN Sumeg  ojdwes osuodsoy  uSisop Apmys  uonendog oyny

Support Care Cancer (2022) 30:1021-1064

(ponunuoo) ¢ A[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1050

Q10w APJuedyIuSIs a1om SIsougerp

Je [esnedouswold uswom

(%61) $So1S [erourUl PUR (%] €)

oFewr Apoq ur a3ueyd ‘(9 6¢)

p3uans [eorsAyd paysmurwip

“(9%TS) QOUALINDAI JO 83

QIOM SUIDIUOD UOWILIOD JSOU )

‘opdues [e10) 9y} SSOIOE USRI

p Jo awmn ayp 18 (%ET SA %6E)
-003 uorssardop oouoradxa 03 Ajoy1
AN

700 [eUOnOWD

pue [eo1sAyd ur uoneIou)dp

1SIOM T} PAMOYS SIUOULIOY] [HIM

pajean sjuoned (01008 UOSES[D)

10 ‘uoneonpa ‘doel ‘a3e Aq IOPIP

1o0u pIp TOO [euonowd/[edrsAyd

ur QuI[odp 3y} S(sypuowr

Z1 Y QWES A7) JNOQE PAUTLIIT

PUE S{UOW 9 OB PIUIIP)

sdnoi3 jusunean [re 10J JuswIRAN]

p Ioye Apuedijiusis pauloop

-003 100 (1000°0 > @) [euonowa pue

A1OA
SOI00S PJL[RI-IOOUED [BJOAI0[00
pue SuIaq-[[oM [eUOTIOUN} 19)10q
)M PIIBIOOSSE SBM SISOUSRIP
dours auy Ja3uo] (700’0 = d)
70 JO 9715 109139 yum uonendod
[e10ud3 0} paredwod Juraq-fjom
AJrurey/[e100s 10139q payiodar
sjuaned et 001 D-1IVA
Suisn (50" > @) uonendod
[e1oua3 0y paredwoo sa109s Ajjea
pue ‘ured A[1poq ‘suoneju] 901
TearsAyd ‘Suruonouny eoryoAsd
ey [e1ouas dsiom 10do-jos
©131000) [eIny ‘syuoned Jo 9,871 Ul
paywl| pue juedyusis sem joedur
[eroueury ‘ores o} yuowrpaduur
ue se odue)sip paspnl 9,8
‘pUNOI SA[IWI () UBY) QIOUT [9ARIT)

01 pey oy sjuaned Jo 9 1L 9 JO
SI0J9BJ OIUIOUOI0II0S 10]
Sunsnipe Joye ‘suonipuod [eoarsAyd
pIqIowod Jo Ioquinu pue [eorsAyd

1004

QIOUI AIoM U_WIOM —NmSﬁQQEQEQ&n—

(Juounyean
--sod

SIBOK

9 0} sypuow
€) Jooued
JseaIq

(M USWIOAN

(pasouserp
A1mou)

(100070 > d) 1eo1sAyd pajiodoI-Jjog  100ued 9)BISOIJ

Jaoued

(LdOE) 1STP12YD) WoydwAg e
UONUOASIJ JOOUER)) ISBaIq AU} Joye
pajiopouwr £oaIns padojossp Apmg

Xapuj Iooue))
9181S01{ ‘SO[SUY SO ‘BIUIOJI[RD)
Jo Aysiotupn oy H(z1-4S)
AKdAING I[eOH WdN-Z | WLIO-MOYS
Apnig sawoon() [BIIPSIAl Y L

[830010]0- 1DV

ay ynm (D-LOVA)
[erouan-Aderay| [, 10oue))

JO JUSWISSISSY [euonoun,f Y}
{(9¢-4S) ASAINS (P[BAY WLIOJ-}I0YS

[©30010[0) WRAJ-9¢ APNIS SOWONO [EITPIAIA AL

SOp0d (VDONY) ealy Sunnuiuo))
ueqIn-feiny ay jo uonewrxoidde
3pod dI7Z oy 4q pougep

Sem TOTBUSISOP [eInI (sesuey]

[BINI UT P3JEOO] SAIUD JOOUED YL

pouyop

jou AjfeInd e131090) 1SaMyINog

AY[eINI QUIJOP 0} PASN 2IOM UOIBIA
JO )SED PUE [BUUBAES JO }SOM SIUOZ
[eanI oy uI (Snsua)) ()00T Y £q
pauyap se) sopoo diz [eini ‘s)opno
ssaxd [eanx ur suoneyoros drqnd
woi pue dnoir) A30]013)ud0nSED)

151000 JO SP10201 O10T—100T

O} WOI} UMEBIP dIoM SJUNed

(98]

(sa1e1§

(Koaans) SIOAIAINS panun)
[BUONDAS-SSOID) 0ue) 10T ‘Mojeg
Aypiqiowt [eor3ojoyoAsd pue spasu Uo sAIpMS

0LL PDLL

(sypuour [s8]

Cl pue (o118

9 “aurpaseq) panun)

Aprys 110T
dn-morjoq ‘pueuad)§

syuoned

09¢ %8S 19ouen)

[+8]

(sa1e18

pe pajun)
—10dox SIOAIAINS 1102

6€ JON  [BUOT}ORS-SSOID) 100UB) ‘TUINS0))

Ayenb

Apms SINSY

IOouED
JoodAy,

QINSEIA

Sumeg

(Anunoo)
182K
‘oyny

9ZIS el

o[dweg osuodsay  uSisop Apmys  uonendod

(ponunuoo) ¢ A[qe],

pringer

Qs



1051

Support Care Cancer (2022) 30:1021-1064

oym asoy) ‘[euordar 03 pareduwod
doueqanysip doofs Suraey
JO sppo Y31y pey (6T H1-SL'1
1D %56 ‘0°S = YO) sede [eint
ur Surar] syuedioned ¢uorssaidop jo
Sppo paseaout pey (16°01-09°1 1D
%$6 ¥1'v =UO) [9A3] [puonEIPd
ToySIy € pey pue (5¢'01-9t'
10 %56 “06°¢ = YO) Touped
© JN0YIM PIAIL oYM ([6'47—€€T
1D %56 08°S = JO) 1oued
[€10010]05 [IM 3s0Y) ¢AjoIXUE
10§ SPPO 13431 pey (80°9-0T'T
1D %S6 0L°T =JO) stsouserp
p 1© JOOUBD PIOUBAPE [JIM pue
-003 (6£990'1 1D %56 09°C =¥0)
A1OA
(Jou3 jo juouodwod suo) adoy jo
J0301pa1d JueoyIusis e sem (7000
= d) )3 (50°0 > d) syuedionred
ap ur odoy Sunorpaid 10j0e)
JUBOIUSIS B Sem AOedIjJo-J[os
[exouad ‘1ood sem syuedionied
UOWIOM [eInI oY) JO Yi[edy oy} Jer)
s3s083ns Suipuiy sty ‘Ouaorad
IST 9Y) M0[oq IO J& oIOM
‘suttou uone[ndod g 03 paredwiod
uoym ‘Apms siy jo syuedionyed
oy Jo ey [eorsAyd pue [eyuow
p A {(Z00°0 = d) SIOAISAIRD UdWOM
-003 [eanx 103 adoy jo 10301pa1d © 9q 0}
A1  punoy sem Suroq-[[om/y3edY [eIUSIA
Sunsnlpe
Toye osfe (1000 = d) ($'1-8°¢)
sisougerp je [esnedouounsod
uowom 0} pareduwod
(S T—7€) S[OAQ] UOTIOBISIIES JOMO[
Apueoyiugis pajiodar sisouderp je
[esnedousward uowom (10070 >
d1[e ‘9561 SA 97E) SSens [eIouRUL}
pue ‘(% sA % 17) sdigsuonejor ur
a3ueyp ‘(9,7 SA 9%¢t) oSewnr Apoq
ur a3ueyd (9% SA %91) yresp
JO 183J (9% L1 SA 9589) QOUALINIAI
JO IedJ Surpnour ‘s1ojoey
[e1oosoyoAsd 310da1 0) uowom
Tesnedousunsod ueyy AJoy1|

juswRan
pajorduod
pey

oym Junj 10
‘[10310[00
‘eysoxd
9sealq

Joupred € JNOYIIM SIOAIAINS JOOUED) UM SIOAIAING

Snotre A

(SINOYAd)
WOISAS UONBULIOJU] JUSWISINSEIA

awoonQ pauoday-juened ¢ 1q

(TAT1-4S) Aoaing yeaH ulog
Hoys o {(IADIYAN) A103udAu]
SouoLIadXH JOLID) PIsIAY
UOISIOA B(J-UON] Y} {(SASD)
a[eds KorOUJHJIOS [e10UGD)

o {(IHH) Xopur 2doH YoH oY,

SSOU)OWIAI JO UONBIIISSL]D
dU) I0J pasn sem (YYV) elfjensny

JO XopU SSOUS)OU/ANIISSO00Y

‘erensny
‘AASN UIYINOS Jo UoI3ar Jeanx

BULIDATY Y} JO Seare [einl SurAno 67

Ul Pajeoo] SOTUT[O YORAINO OM] SIT pue [e
pue (DDDY) 21U 218D 100UR)  -UOISI
BULIDARY 9} & Pajonpuod sem Apnig 8

SANUI [BUOITAI ALY
10 AIenio) om) oy} UI OAI] JOU SOOP
oyMm dUOAUER 9pNJOUT BUIq[Y UI
sopoo [eysod :apodysod [eint aq 0}
Ppey SSaIppe WOy {(uemaydleses
Pue ©1Iq[y) SILISISaI

I0ouEd [erourAoId ueIpeus)) UINSIA f4

[88] (e
-lensny)
SIOAIAINS 810C

988  [BUONIIS-SSOI) I00UR)  YOOIqUSET]

(usrsop (L8]
[RUONB[ALIOD SIOAIS (epeue)))
aAnoadsoid) -180 +102

9] [eUONIIS-SSOID) oAneULIOJU]  ‘AqQ[33nQg

Ayenb

Apms SINSY

IOouED
JoodAy,

QINSEIA

ozIs

Sumeg  ojdweg

osuodsoy

(Anunoo)
arex 180K
ugisop Apmys  uonendog oyny

(ponunuoo) ¢ A[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064

1052

p
-003

JSEYN

-003
A1OA

-003
KON

{SJUQUISSISSE IXOU ) J8 958 PuE
L U99M10Q PUB JUI[OSEq 1B 96 Sem
uoping (JOO) 19390d-Jo-1no uedj
(T1000=4TS0
9JBUINSI) QOUILINIAI 0) PAJR[AI
ssansip pue “(z€10°0 = 4 ‘0€°0
QJeWINSI) SSANSIP PAJeoI-AIuure]
(TS10°0 =d *Lg 0 drewmnsd)
SUIdOU0D pajejdI-oouereddde
Jo surewop 91 Jo Aypenb
91J109ds-Jo0ULD ) YIM PIJRIOOSSE
ApueoryTuSIs I0AOMOY Sem SSaNs
[eoueUly surewop 91 Jo Aenb
o1J100dS-100ULD 10 SSANS [eIoURUI)
IoUMe pue d[qeLeA oryderSowop
Aue U0om10q SUONRIOOSSE
JO 90UOPIAD OU SeM I,

(cro=
d) judunean jo uonoduwiod oy 19ye
paredissip 1nq (1070 = d) Juounean
Tentur Suump swojdwAs aaissardop
PAJeA[d pajiodar uowom
193unok (70’0 = d) yuounean
Jo uonardwoo oy 19ye swoydwAs
QA1ss21dop pasearour pajodar
SOWIOOUT JOMO] THIM USWOM
sswoydwAs oarssardop Jo s[oA9]
1oyS1y papodar (100 = d) swoy
Te SUIAT] UIP[IYo ey 10 (00°0

= d) PILLIEW JOU 0IOM OUM USTIOA\
(209110
%S6 “1L°T =O) dduaiajojur uted
J10J S2I0J$ [eULIOUqe SulAeY JO SPPO
pasealour pey sisouSerp je a3e)s
pasueApe I 350t X(01°6-90'1
1D %$6 €' =0) onsuej
10} S0100§ [eurIouqe Suraey Jo sppo
PaseaIoul pey Uoneonpa IoYSIy &
UM SIOAIAINS JOJUBD {30URQINISIP
dogs 103 s2109s [euLIOUqE SUIARY
JO Sppo pasea1odp pey (8L°0-C1°0
1D %56 ‘0€°0 = JO) smers
OTIOU0020100S POSELJUBAPESIP
Jo asot o[y “‘0durqIsIp dooys
10 (0THT-0F'T 1D %S6 ¥9'L
=J0) sppo yS1y pey A13ms pey

190UBD
js80Iq
[IIM USWO A

juduea1], pue dryderSowap-o100g paysijqelsa sem AIqISIo [ent
JOATAING 10ouR)) Iseard oyl {(TIM) {[eL1) UOUOAION] JOATAING IOOUR))
KIOJUSAU] SOJUBUL] PUB YIOA U], 1SBAIg [BINy 9Y) WOIJ Pasn a1om eje [43%

(Juaunean
--1s0d
S1BOA

§—¢) snotrep

(VA'TIH) s1reuuonsanQ

S0URUL] P[OYISNOH PUB [BUOSIOJ

o) “0[edS SIOAIAINS (SOV'IO)
Iooue)) YNPY Ul 95T Jo Anpeng oy

paurgop j0u Ajrjernt
‘erensny ‘SN ‘uorsar puejsug
MIN] U} Ul O1uI[d A30[00U0 eIy S

(uoneindod Ao pue

9pod AJunod) AjjeInt Jo sadpul g

£q pauljop pue dqeLieA Snonunuod

' m paynuenb sem Ajijeint
‘LINOSSTJA] UT SOTUI[O UOTJRIPRI 6 ¥TT

100UBd
jsealq
M USWOA

9[eos uorssardog-sarpms
J13ojorwapidg 10J anud)) YL,

uonuye
%91

%8L

yHnoj
%06
pue
‘P
B16
‘KoaIns
pu0d3s
BbT6

Je [eLl) e woy
ejep) Aprys
[eurpnySuo|

[BUON00S-SSOI)

(sypuowr ¢
JOAO SAOAINS

) Aprus

[eurpyiSuog

SIOATAINS
I00UR)

syuoned

I00UR)

syuoned
100UR))

payun)

L10T ‘nsid

[o6] (e

-I[ensny)

910T

‘eAIepuBI
SNSSI [eIOULU UO SAIPMIS

[68]
(sa1e18
payun)
41074
REEEITEN

Ayenb
Apms

S)nsay

Jadued 9ZIS

JoodAy, QINSBIIN Sumeg  ojdweg

arer

osuodsoy

ugisop Apmis

uonendog

(Anunoo)
IeoK

‘oyny

(ponunuoo) ¢ A[qe],

pringer

Qs



Support Care Cancer (2022) 30:1021-1064 1053

> & .
TF cancer, three each with colorectal and prostate cancer, and two
= = .
n < each with lung and head and neck cancer. Of these 41 quan-
£2 2 5 g Qé 7 é titative studies, 27 included both urban and rural cancer
o= =2 & = .
g.sgg%%ggg Ené Survivors.
o £ 20,2 82 8 . . .
& £3 é = 5HE 52 § L= There were four mixed methods studies, of which three
Ml < > @ O = e . .
o8 3% ; 5E5% a g '% E % were conducted in the US and one in Scotland. Two of these
[=Hro) 17 3 3 0 =) . . .
g £Z £285¢% g9 28 §< studies were conducted in people with breast cancer and two
8 2fg8 58 58 . .
B8 & g‘%g R 2728 in a heterogenous cancer population. None of these four stud-
S o5 % oa 0.E .S 3o . . L o -
EES ER T P ies integrated the quantitative and qualitative data.
« E=ECegmBEE38ES:
£ s 8SSEE82EEE g2
3 5588258835555 Risk of bias within the studies

Of the 20 qualitative studies, none were considered of poor
methodological quality. Ten studies were considered to be of
very good methodological quality and 10 considered good
(Tables 2 and 3). Of the 41 quantitative studies, 33 studies
were considered to be of very good methodological quality,
five of good quality, and three poor (Tables 4 and 5). Most
mixed methods studies were of good methodological quality,
except for one study that was very good (Table 6).

Type of
cancer

Results of studies

Results of qualitative studies including both rural and urban
survivors are presented below, followed by qualitative studies
including only rural survivors, quantitative studies with rural
and urban comparison groups, quantitative studies including
only rural survivors, and mixed methods studies.

Epidemiologic Studies Depression

Survey; the Centers for
Scale (CES-D)

Measure

Qualitative studies including both rural and urban survivors

Seven qualitative studies with both rural and urban cancer
groups [31-37], exploring respectively general needs and psy-
chological morbidity, and financial issues and travel issues,
were identified (Table 2). Compared with urban cancer survi-
vors, more rural cancer survivors discussed having experi-
enced a delay in their cancer diagnosis [32]. However, rural
participants were more satisfied with their cancer care, even
though they were aware that not all cancer care services were
available where they lived. Rural African American cancer
participants also talked more about using spirituality through-
out their diagnosis and treatment than those who lived in ur-
ban areas [31, 33].

An Australian study on travel issues that included both
rural and urban survivors [36] found that the experience of
relocation was associated with psychosocial stress, due to a
lack of support and loneliness but also because of concerns
about the impact of separation on family members remaining
at home. Another Australian study [37] found that lengthy
travel, distance, lack of opportunity to take leave from work,
and the additional costs of relocation and treatment all added
to the stress of relocation. A third Australian study [35] found
that visits by metropolitan haematologists to regional areas

pocket of one of 34 Florida urban

Florida rural counties or in a rural
counties

based on residence in one of 33

Setting

Sample
size

Response
rate

baseline, 6,
9, and 12
months)

Population  Study design

States)

1]

Table 5 (continued)

Author,
year
(country)

@ Springer
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Study
quality

Type of cancer Results

Measure

Sample size Setting

Response
rate

Population Study design

Table 6 (continued)

Author, year
(country)

@ Springer

age-recommended

questions focus

screening, and/or their
gynaecologists); (2)

group interviews)

psychosocial well-being

(fear, coping

mechanisms, and QOL

concerns); and (3) quality

of care factors
(doctor-patient

relationship, side effects

of treatment, adherence to

follow-up care, and

financial resources)

reduce stress associated with separation from family, the need
for lengthy travel, and the financial cost of treatment.
Furthermore, this study found that the opportunity to undergo
part or all of treatment at regional hospitals is physically less
demanding, more convenient and time saving, establishes
bonds of trust and friendship with regional health profes-
sionals, lessens the emotional impact of diagnosis and treat-
ment, and has financial benefits for patients.

Qualitative studies including only rural survivors

Thirteen qualitative studies including only rural cancer survi-
vors were identified (Table 3) [38—50]. Two Australian stud-
ies [38, 39] found several issues in the provision of psychoso-
cial care including access to appropriate psychosocial services
(e.g., lack of information about services and concerns about
stigma and dual relationships with service providers as friend/
physician) and lack of knowledge of the unique needs of rural
cancer survivors by medical staff located in metropolitan treat-
ment centres. However, those rural survivors who had
accessed psychosocial support highly valued that support as
it helped reduce uncertainty, fear and loneliness, and normal-
ised patients’ experiences [38]. Unmet needs included feeling
let down by formal service provision, a sense of isolation, lack
of referrals and follow-up care, inaccessibility of services due
to distance, cost or wait times, and lack of appropriate care
based on age, stage, or type of cancer [39]. Rural cancer pa-
tients suggested this could be improved by providing rural-
specific information on psychosocial care, improving commu-
nication between healthcare providers, and making psychoso-
cial services a standard part of care [38]. Another Australian
study [50] investigated rural cancer survivors’ experience
post-treatment in relation to QOL. This study found that a
range of issues impacted the post-treatment QOL of rural can-
cer survivors, including fatigue and fear of cancer recurrence,
and that these rural survivors lack information on how to ac-
cess support to manage these issues. Participants highlighted
several acceptable strategies to improve their QOL post-treat-
ment, including nurse-led, telephone-based, or face-to-face
interventions that include support with managing emotional
challenges [50].

One Canadian study [44] looked at rural people with cancer
in the palliative care setting. Four themes emerged: (1) com-
munity connectedness/isolation; (2) lack of accessibility to
care; (3) communication and information issues; and (4) inde-
pendence/dependence. Some of these findings resonated with
a Norwegian study [43] that examined the lived experience of
older rural persons receiving palliative treatment. This study
found their participants struggled with having limited control,
avoided becoming a burden, tried to live up to the expecta-
tions of being a ‘good patient’, and kept hope alive by dream-
ing and making plans. Several studies [40—42, 45-49]
highlighted rural difficulties with support and isolation, and
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psychological issues such as a loss of control over the illness,
anxiety, and a lack of knowledge. Some rural cancer patients
stated that the information given was complex and in combi-
nation with condensed appointment schedules (to minimise
travel) made the processing of information difficult.
However, the support of family and home care services helped
many transition through the physical and psychological de-
mands that were encountered.

Quantitative studies with rural and urban comparison groups

Quantitative studies with an urban control group (n = 27) are
presented in Table 4 [51-77]. Three addressed the use of for-
mal and informal mental health resources, five examined fi-
nancial and travel issues, one measured satisfaction with life,
and the remainder explored the general needs, psychological
morbidity, and QOL of cancer survivors and informal care-
givers. Only two studies were longitudinal [60, 76].

Of the 19 studies exploring needs, psychological morbidi-
ty, and QOL, three (one US and two European) reported
poorer outcomes for rural cancer survivors [63, 64, 68] and
one (Australian) reported poorer outcomes for rural informal
caregivers [56]. Five (one Australian, two US, and two
European) reported poorer outcomes for urban cancer survi-
vors [57, 59, 61, 62, 65], one (Australian) found needs dif-
fered between groups [55], while nine (eight Australian and
one US) concluded there were no meaningful differences be-
tween groups [54, 58, 60, 66, 67, 69—72]. Physical function-
ing, role functioning, and reported mental health outcomes
were more likely to be worse in rural samples, whereas urban
cancer survivors reported poorer social functioning and emo-
tional QOL.

One US study of 113 heterogenous cancer survivors [51]
found that rural cancer survivors reported significantly less
favourable attitudes (#(111) = 2.05, p < 0.05) and social norms
(#(111) =2.20, p < 0.05) towards mental health resources than
urban cancer survivors. Conversely, a German study of 534
colorectal cancer patients [52] showed that urban cancer pa-
tients were significantly less likely to talk with their doctor
about their emotional state (65%, p < 0.01) and showed poorer
knowledge (60%, p < 0.002) of cancer-specific mental health
resources than rural cancer patients. There were no differences
concerning distress, mental health outcomes, or acceptance of
cancer-specific mental health resources between rural and ur-
ban cancer survivors (undergoing treatment and post-
treatment) in the German sample [52].

A study conducted in Appalachian Kentucky (US) found
that geographic location was significantly correlated with
cancer-related financial distress among rural cancer survivors
(p = 0.0013) [74]. Survivors who lived in regional or remote
locations were 17 times more likely to report locational or
financial barriers to accessing care compared to survivors liv-
ing in metropolitan locations [73]. Another US study [75]

found that the overall prevalence of financial burden was
20% higher among rural cancer survivors than urban cancer
survivors. However, after adjusting for covariates, this finding
became not statistically significant (p = 0.06). Another study
[76] (Australian) found that regional or remote cancer patients
(first year after diagnosis) were more likely to report travel
burden compared to cancer patients living in major cities
(OR =18.9, p <0.001; OR = 135.7, p < 0.001, respectively).
Similar findings were found for financial difficulties (p <
0.05) [61], for which patients who travelled more than 2 h
(OR = 2.65, p = 0.0178) or lived away for treatment (OR =
2.79, p = 0.0152) reported significantly greater financial dif-
ficulties than those who did not 6 months post-diagnosis [76].

One US study of 193 lung cancer survivors [65] examined
differences between rural and urban cancer survivors in re-
ports of positive outcomes, namely posttraumatic growth
and benefit-finding of one’s cancer experience. Although no
significant differences were found for benefit-finding between
the two groups, rural cancer survivors reported significant
greater posttraumatic growth (effect size (ES) = 0.30 SD; p
= 0.042). Another study examined the satisfaction with life
among women with breast cancer and found that rural women
with breast cancer reported lower satisfaction with life than
their urban counterparts (p < 0.001) [77].

Quantitative studies including only rural survivors

There were 14 quantitative studies including only rural cancer
survivors [78-91], two on the use of formal and informal
mental health resources, four on psychological needs and psy-
chological morbidity, two on financial issues, and six on gen-
eral needs and QOL. In total, four studies [79, 85, 89, 91] were
longitudinal and only one study [87] was on informal care-
givers (Table 5).

The single study on rural informal caregivers [87], with a
sample of 122 participants, found that participants with higher
hope had higher mental health scores (5 = 0.266; p = 0.002),
lower perceptions of loss and grief (3 = —0.356; p = 0.001),
and were more confident in their ability to deal with difficult
situations (6= 0.511; p = 0.000). Other studies on psycholog-
ical morbidity [86, 88, 89] found that rural cancer survivors
who lived without a partner (OR = 3.90, 95% CI 1.46-10.35)
or had a higher educational level (OR = 4.14, 95% CI 1.60—
10.91) had increased odds of mild to severe levels of depres-
sion (i.e., score of > 55) [88]. One US study in rural women
with breast cancer found that premenopausal women were
more likely to experience depression at the time of treatment
compared to postmenopausal women (39% versus 23%, re-
spectively; p < 0.001) [86]. This study also found that the most
common concerns among all rural women with breast cancer
(i.e., percentage of women who reported experiencing psy-
chosocial factors) were fear of recurrence (52%), diminished
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physical strength (39%), change in body image (31%), and
financial stress (19%) [86].

Four longitudinal studies [79, 85, 89, 91] reported find-
ings on several topics. One Australian study [79] found that
rural cancer patients with a more positive attitude towards
help seeking were more likely to have utilised a support
service 6 months following study commencement (OR =
1.69, p < 0.05). One US study [91] found that the out-of-
pocket (OOP) burden (i.e., OOP costs as a percentage of
income) significantly declined over time for rural cancer
survivors (p = 0.007); the predicted mean OOP burden
was 9.8% at baseline, and between 7 and 8% at follow-up.
Factors suggestive of contributing to higher OOP burden for
rural cancer survivors included younger age, lower income,
time in survivorship from diagnosis, and use of supportive
services [91]. Another rural US study [89] found a decrease
in depressive symptoms in the first 3 months after the start
of treatment but an increase 5 months thereafter. This trend
was observed due to the decrease in psychological distress
immediately after completion of active treatment but in-
crease thereafter due to the fear of recurrence. Lastly, one
longitudinal study [85], on the needs and QOL of men with
prostate cancer in rural Georgia, found that self-reported
physical QOL (coefficient =—5.8, p < 0.0001) and emotion-
al QOL (coefficient = —5.7, p < 0.0001) declined signifi-
cantly after treatment.

A rural-focussed Australian study on financial issues found
that financial stress was significantly associated with the
cancer-specific QOL domains of appearance-related concerns
(ES =0.37, p = 0.015), family-related distress (ES = 0.30, p =
0.013), and distress-related to recurrence (ES = 0.52, p =
0.001) [90]. One Australian study on service use [78] found
that despite most (82%) of the rural men being aware of a
formal service offering psychosocial support, only 49% of
the rural men used such a service. This is contrary to another
rural-focussed Australian study [79] that found only 14% of
participants reported having used a psychosocial support
service.

The remainder of studies [80-85] were on the general
needs and QOL of rural people affected by cancer, for which
some also reported data on psychological morbidity and com-
pared rural cancer patients with the general population, how-
ever excluded urban cancer groups. These studies found that
25% of the rural cancer survivors reported high/very high
emotional health needs, 38% reported fatigue, and 28% re-
ported depression. QOL scores seemed to be lower in rural
cancer survivors compared to the general population.
However, rural cancer patients reported better social/family
well-being compared to the general population. Finally, rural
cancer patients reported that support groups were very helpful,
though some participants reported that they did not attend
because of a lack of knowledge about current support groups
and times.
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Mixed methods studies

There were four studies that used a mixed methods approach
(Table 6) [92-95]. One study, comparing rural and urban can-
cer survivors, found no statistically meaningful differences
between groups in the quantitative analysis [92]. However,
the qualitative analysis revealed that rural cancer survivors
had more challenges than urban cancer survivors including
access to healthcare, care coordination, and the very public
journey of their survivorship due to the close-knit nature of
their communities. The other three studies among rural cancer
survivors showed that health systems and information, psy-
chological needs, and quality of care were the most frequently
reported domains of unmet needs [93-95]. The interviews
from one study [93] also highlighted the following unmet rural
needs: information about treatment and side effects, overview
of care, fear of recurrence, impact on family, and distance
from support.

Discussion
Summary of evidence
Main findings

This systematic review examined the research conducted over
the last 10 years on the psychosocial well-being and support-
ive care needs of cancer patients and survivors living in urban
and rural/regional areas. The 65 studies included in this re-
view, of which most studies were conducted in Australia (28/
65; 43%) followed by the US (24/65; 37%), demonstrated that
among the studies that found a difference, rural cancer survi-
vors were more likely to report worse outcomes in physical
functioning, role functioning, and reported mental health,
whereas urban cancer survivors were more likely to report
poorer outcomes in social functioning and emotional QOL.
However, most studies that compared rural and urban cancer
survivors found no differences between the two populations
with regard to psychosocial well-being and QOL. This review
also found that rural cancer survivors were more likely to
report unmet needs relating to financial and travel issues and
experience more difficulties with accessing care compared to
urban cancer survivors. This highlights that rural and urban
cancer survivors have different psychological needs and con-
cerns, and rural cancer survivors have some additional unmet
needs related to rurality that require careful assessment and
management

Context within the 2011 systematic review

Over the last 10 years, research on the psychosocial well-
being and supportive care needs of rural and urban cancer
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survivors has increased. The previous systematic review on
the same topic identified 37 studies that were published before
August 2010. Our review included 65 studies published be-
tween August 2010 and May 2021. Compared to the 2011
review, more studies included in this review were conducted
in people with heterogenous cancers (30 versus 11), and in-
cluded a control group of urban cancer survivors (27 versus
11) or used a general population control group (3 versus 1).
Moreover, the quality of studies seems to have improved over
the last 10 years as the studies included in this review had
better reporting of design (68% versus 54%), and more often
defined rurality or used a validated measurement tool, com-
pared to the 2011 systematic review.

This review identified three studies [64, 68, 71] that includ-
ed rural and urban general population control groups, and
directly compared rural and urban cancer populations. These
studies found that significant differences existed in health out-
comes between rural and urban cancer survivors and healthy
controls (one study was matched on age [68], and one study
was matched on age, gender, and country of residence [64]).
More specifically, cancer survivors in general reported poorer
self-rated health compared to healthy controls, for which rural
cancer survivors reported slightly poorer outcomes than urban
cancer survivors. However, after adjusting for
sociodemographic factors, rural and urban cancer survivors
reported similar outcomes, nonetheless poorer than healthy
controls. Conversely, the 2011 review that included only
one population-based control study found that the age-
adjusted QOL was similar among all groups. However, while
our review identified three population-based control studies
that included a heterogenous or lung cancer population, the
2011 review identified a single population-based control study
that included only breast cancer survivors, who in general
report better QOL outcomes compared to lung cancer survi-
vors for example, and have better overall survival rates [96].

While 9 quantitative studies with an urban control group in
this review showed no evidence of meaningful differences
between rural and urban cancer survivors [54, 58, 60, 66,
67, 69-72], five studies concluded that urban cancer survivors
reported poorer psychosocial outcomes than rural cancer sur-
vivors [57, 59, 61, 62, 65] and three studies found that rural
cancer survivors reported poorer psychosocial outcomes than
their urban counterparts [63, 64, 68]. These findings differ
from the 2011 review on this topic, which found that rural
cancer survivors generally reported worse outcomes than ur-
ban cancer survivors. Recent research suggests that rural can-
cer survivors may have greater protective factors against
poorer emotional health, including active coping styles, posi-
tive reinterpretation [16], and the belief that a person’s health
is decided by powerful others [97], that urban cancer survivors
may be lacking. Studies have also shown that people living in
rural areas not only tend to be more stoic about their health,
which could result in under-reporting of distress, but also

differ in their expectations of health services than people liv-
ing in urban areas [98, 99]. In addition, rural cancer survivors
report higher levels of community trust, which may buffer the
impact of a lack of professional psychosocial support services
in rural areas [69]. This may explain rural cancer survivors
reporting fewer unmet emotional needs than urban cancer sur-
vivors. Further, it is also possible that the introduction of nu-
merous regional cancer centres in the last 10 years in
Australia, where many of these studies were conducted, has
helped reduce the psychosocial toll of a cancer diagnosis for
rural Australians. Moreover, the increase use in technology
(e.g., telehealth) and digital healthcare may also have helped
to overcome the tyranny of distance and led to improvements.

The majority of studies focussed on a heterogenous group
of cancer survivors (30/65; 46%), followed by breast cancer
survivors (13/65; 20%) and haematological cancer patients
(8/65; 12%).

In the qualitative studies with urban comparison groups,
findings were similar to the 2011 review regarding unmet
needs and travel issues. In both reviews, rural cancer survivors
reported more frequent episodes of delayed diagnosis com-
pared to urban cancer survivors [32]. Other challenges that
were similar to the 2011 review included difficulties with
access to healthcare and care coordination/navigation, for
which rural cancer survivors reported more challenges than
urban cancer survivors [92]. Furthermore, in both systematic
reviews, the qualitative studies confirmed the findings on trav-
el issues in quantitative studies [35-37]. Both reviews found
that travelling caused additional stress, can put pressure on
family relationships, and in general posed difficulties to pa-
tients. This was also found in qualitative studies without an
urban control group in both reviews, highlighting that rural
cancer survivors and families report difficulties with support
and isolation, psychological issues such as a loss of control
over the illness, anxiety, and a lack of knowledge, and access
to mental health services. The current review also highlighted
an additional finding that a lack of opportunity to take leave
from work may mean that some rural cancer survivors cannot
undergo treatment [37]. This may be related to the greater
proportion of people who are self-employed in rural versus
urban areas [100]. However, although these challenges are
still apparent in rural cancer survivors, more research is need-
ed that investigates whether these challenges have improved
with the increased use and quality of telehealth and digital
healthcare over time.

In total, six longitudinal studies (four without a control
group) were identified in this study. The longitudinal studies
with a control group [60, 76] found that rural cancer survivors
reported lower QOL (6 months post-treatment) and greater
travel burden (12 months post-diagnosis) compared with ur-
ban cancer survivors over time. The studies without a control
group [79, 85, 89, 91] found that the out-of-pocket burden and
QOL declined over time (1-3 years post-diagnosis). However,
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levels of depression increased 12 months post-diagnosis after
an initial decline 3 months after the start of treatment. The
2011 review also found that the health system and information
needs of rural cancer patients decreased over time. These find-
ings suggest that needs may change along the cancer survivor-
ship continuum. For instance, post-diagnosis needs might re-
volve around providing information and support, whereas
post-treatment needs focus more around the practical issues
of being able to perform activities of daily living.

Limitations

While this systematic review provides updated information on
what is known about levels of psychosocial morbidity and the
needs of rural people with cancer and their informal care-
givers, the results should be interpreted with the following
limitations in mind. First, this review has brought together
studies that were conducted in multiple developed countries
that used different definitions for rurality, such as the ARIA
(Australia) and the Rural-Urban Continuum (RUC; US).
Additionally, studies included in this review used different
methodological approaches and different data sources.
Conducting a separate qualitative and quantitative review
may have had merit, but we wanted to follow the successful
approach employed in the previous review. As these studies
were very heterogeneous, no meta-analysis was conducted,
and the findings of this review are conceptual rather than
statistical. As most studies included in this review used a
cross-sectional design, it was impossible to explore causality.
Further, all data reported on in the studies contained in this
review were collected prior to the COVID-19 epidemic, which
may have led to improvements in remote access to support
services, with particular benefits for rural populations.
Second, the search strategy was restricted to English-
language publications, which made it impossible to comment
on the experiences of rural cancer survivors living in non-
English-speaking countries. Lastly, as the scope of this review
was psychosocial in nature, physical morbidity and medical
outcomes or survival rates were excluded. As these outcomes
are closely related to a cancer survivor’s psychosocial well-
being and needs, there may have been merit in broadening the
scope of the review to include them. However, this would
have limited our ability to make comparisons with the findings
from the previous review.

Conclusions

Over the last 10 years, the number of studies on the topic of
psychosocial morbidity and unmet needs in rural cancer sur-
vivors has almost doubled. While 37 studies were identified in
the 2011 review, this study identified 65 new studies pub-
lished after July 2010. Many (9/19) quantitative studies with
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an urban control group did not report any meaningful differ-
ences between rural and urban cancer survivors with regard to
psychosocial morbidity or general unmet needs. There were
slightly more quantitative studies with control groups that re-
ported worse outcomes in urban cancer survivors (5/19) than
rural cancer survivors (3/19), for which urban cancer survivors
reported worse social and emotional functioning and rural
cancer survivors reported worse physical functioning, role
functioning, and reported mental health outcomes compared
to their counterparts. Nonetheless, many needs were still un-
met in both populations, and people with cancer living in rural
areas were found to face different, additional financial and
travel issues, and experience difficulties accessing care.
These uniquely rural psychosocial challenges need careful
assessment and management by health professionals, if equal-
ity in treatment outcomes between rural and urban populations
is to be achieved. Further longitudinal research is also war-
ranted that includes both rural and urban cancer groups and
includes population-based control groups, to establish wheth-
er differences in psychosocial outcomes between rural and
urban survivors are due to general geographic or cancer-
specific factors. This will help inform the development of
future intervention trials that seek to test new strategies to
address key issues, in the populations who need them most.
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