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Abstract

Purpose Frailty is an important predictor of adverse health events in older people, and improving quality of life (QOL) is
increasingly recognised as a focus for services in this population. This systematic review synthesised evidence of the rela-
tionship between frailty and QOL in community-dwelling older people, with an emphasis on how this relationship varied
across QOL domains.

Methods We conducted a systematic review with meta-analysis. We searched five databases for reports of QOL in older
people with frailty and included studies based on pre-defined criteria. We conducted meta-analyses comparing “frail” and
“not frail” groups for each QOL scale where data were available. We compared pooled results to distribution-based and
known-group differences to enhance interpretation. We summarised reported cross-sectional and longitudinal analyses.
Results Twenty-two studies (24,419 participants) were included. There were medium or larger standardised mean differences
for 24 of 31 QOL scales between frail and not frail groups, with worse QOL for frail groups. These scales encompassed
constructs of health-related quality of life as well as psychological and subjective well-being. There were similar findings
from mean difference meta-analyses and within-study analyses.

Conclusions The association between frailty and lower QOL across a range of constructs is clear and often substantial.
Future research should establish whether causal mechanisms link the constructs, which aspects of QOL are most important
to older people with frailty, and investigate their tractability. Services focused on measuring and improving QOL for older
people with frailty should be introduced.

Keywords Quality of life - Frailty - Systematic review - Health-related quality of life - Psychological well-being -
Subjective well-being
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Enhancing Quality of Life (QOL) has been an explicit or
implicit goal for individuals, communities, nations and the
world [1]. QOL is a complex concept and its precise formu-
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systems in which they live, and in relation to their goals,
expectations, standards and concerns” [4]. The global demo-
graphic transition to older populations has meant health care
organisations internationally have adopted a greater focus
on enhancing QOL for older people [5]. Indeed, prioritising
QOL in later life, in preference to disease-based outcomes, is
consistent with the views of older people themselves [6, 7].
QOL measures can help estimate the needs of a population
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and improve clinical decision making, resource allocation
and policy [8-10], and QOL assessments are increasingly
collected in studies involving older people [11-13].

The concept of frailty as an abnormal health state char-
acterised by loss of biological reserves related to the aging
process has emerged in the last 15 years. It has proved a
better discriminator than chronological age in the prediction
of mortality and variations in outcomes in later life [14],
and robust models have been developed and validated to
identify frailty [15]. Approximately, one in ten people over
65 years, and between a quarter and a half of those aged over
85 years, are living with frailty [15]. There is an argument
that frailty should be considered and managed as a long-term
condition [16] and assessments for frailty are increasingly
being incorporated into routine practice to ensure both its
improved detection and the subsequent delivery of care that
gives greater emphasis to QOL for older people living with
frailty.

The relationship between frailty and QOL has attracted
research interest, though the findings have been inconsist-
ent. A systematic review reported an inverse relationship
between frailty and QOL among community-dwelling
older people [17]. However, there were limitations with
the review, notably the limited use of meta-analysis, little
consideration of differing constructs of QOL and inclusion
of data from intervention studies, which are prone to selec-
tion bias, producing unrepresentative samples [18]. We have
therefore conducted a further systematic review to investi-
gate the impact of frailty on QOL, and vice versa, but with
a particular focus on the domains of QOL that are most
affected. We anticipate that this information will facilitate
more targeted approaches for interventions for older people
with frailty.

Methods
Study inclusion criteria

We conducted a systematic review with meta-analysis. We
included cohort or cross-sectional studies. Studies where the
data were part of an intervention study, even if collected
prior to intervention, were excluded. We included studies
if the participants were community-dwelling older people
(mean age > 65 years). We included studies that reported
QOL by frailty status, or association between frailty and
QOL.

We included studies with a validated instrument for
frailty. Because of the diverse definitions for QOL, we
included studies with instruments which were described
as measuring “quality of life”, “well-being” or “life sat-
isfaction” by a study that met the other inclusion criteria,
or where this was implied by the name of the instrument
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itself, such as The World Health Organization Quality of
Life (WHOQOL) scale [4].

We only included studies with reports written in English,
or where authors could provide data in a format we could
utilise.

Search strategy

We developed a search strategy with an information spe-
cialist using controlled vocabulary and text words to search
databases including AMED, CINAHL, MEDLINE and Web
of Science (last searched 4 April 2017; see Online Resource
1).

We adopted an iterative search procedure, updating our
strategy and repeating our searches to incorporate specific
terms for each instrument that at least one study identified as
a measure of QOL, to ensure that we identified and pooled
all available data.

Data collection

Two reviewers independently conducted each stage of study
selection, data extraction and assessment of risk of bias and
compared results. Disagreements were resolved by discus-
sion with other members of the review team. Study authors
were contacted for further information where necessary.

Selection of studies

We assessed the titles and abstracts from the electronic
searches against the stated eligibility criteria. We obtained
full text articles of potentially eligible studies and assessed
these against the criteria to determine study inclusion. This
process was repeated each time additional QOL instruments
were identified.

Data extraction and management

We extracted data using a pre-specified and piloted form (see
Online Resource 2 for template of electronic form). Where
scores for a particular instrument were reported inconsist-
ently, we standardised their scaling (e.g. transforming WHO-
QOL-BREEF scores to 0—100).

Risk of bias in individual studies

We assessed risk of bias at the study level using the modi-
fied Newcastle—Ottawa Scale [19, 20]. Studies were assessed
on the domains of selection, comparability, exposure (i.e.
frailty) and outcome (i.e. QOL). Outcome assessment scored
one star for self-report because of the appropriateness of
this for QOL measurement. The maximum achievable score
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(least risk of bias) was eight stars. Scores of five stars or
more were considered moderate to good quality, although
studies were incorporated in the synthesis regardless of rat-
ing [20].

Data synthesis

We calculated and pooled standardised mean differences
(SMDs) for each QOL scale using inverse-variance random-
effects meta-analysis, where feasible. We grouped partici-
pants as “frail” versus “not frail” for these purposes; where
other groupings were given, we assigned moderate and
severe frailty as “frail” and fit, robust, pre-frail, vulnerable
and mild frailty as “not frail”. We pooled mean differences
(MDs) for each QOL scale where data were reported in mul-
tiple studies following the approach above. Meta-analyses
were conducted in Review Manager 5.3 [21].

QOL instruments have a variety of score ranges. Even
when ranges are consistent, scores on different scales cannot
usually be meaningfully compared, including subscales of
the same instrument. Additionally, minimal clinically impor-
tant differences (MCIDs) are not well established. There-
fore, to aid interpretation, we have (1) described SMDs using
standard rules of thumb for effect sizes (e.g. small, medium,
large; detailed in Online Resource 3) [22]; (2) compared
pooled MDs with reference values calculated from general
populations in large-scale studies where possible (see Online
Resource 3).

We summarised cross-sectional and longitudinal analyses
reported in included studies of association between QOL and
frailty measures with a narrative synthesis.

Results
Study selection

See Fig. 1 for the study selection process. We identified 4537
records through database searches and 24 additional refer-
ences from other systematic reviews. Twenty-one groups
of participants were included in the review, reported in 30
articles [23-52]. For one group of participants (the English
Longitudinal Study of Aging [ELSA] cohort), we present
the results as two separate studies, as differing frailty instru-
ments, age limits and timepoints were used [29, 30]. There-
fore, 22 studies were included in the review [23-44].

Study characteristics

Study characteristics are presented in Table 1.

Design

Five studies presented longitudinal analyses incorporating
QOL and frailty data [23, 24, 29, 32, 42]. The remaining
studies presented only cross-sectional data or analyses for
QOL and frailty variables. Nineteen studies examined the
relationship between frailty and QOL [23-27, 29, 30, 3242,
441, two studies assessed the psychometric properties of a
frailty instrument [28, 31] and one study assessed the psy-
chometric properties of a QOL instrument [43].

Setting

Data were collected from populations in 12 countries across
Europe, Asia and North and South America. The first wave
of data was collected in the 1990s by one study [24], in the
2000s by ten studies [25, 29, 30, 32-36, 38, 39] and in the
2010s by seven studies [23, 26, 28, 31, 37, 43, 44], with four
studies not reporting date of data collection [27, 40-42].

Participants

The included studies report data from 24,419 participants
in total (median: 479 participants; smallest study, 95 [41];
largest study, 5703 [24]; not double-counting ELSA cohort
participants). The overall mean age (composite standard
deviation) was 76.1 (7.5) years where such data were pro-
vided. There were 13,905 female participants (57%; study
range 33-82%).

Most studies recruited participants from open adverts or
mailouts; five studies recruited directly through health ser-
vices [25, 26, 35, 37, 43].

Frailty ascertainment

Frailty status within studies was ascertained using: Fried
phenotype criteria (eight studies [26, 29, 34, 36-40]; Til-
burg Frailty Indicator (four [28, 31-33]); cumulative deficit
model (three [24, 30, 44]); Study of Osteoporotic Fractures
criteria (two [25, 27]); Groningen Frailty Indicator (two [23,
41]); the Chinese Canadian study of health and aging clini-
cal frailty scale [43]; the Hebrew Rehabilitation Center for
Aged Vulnerability Index and the Vulnerable Elders Survey
[35] and the Brief frailty measure and Frailty Index [42].

QOL instruments

Descriptions of the QOL instruments used in the studies
are provided in Online Resource 4. Twenty studies reported
QOL estimates based on a single instrument only; two stud-
ies used more than one instrument [28, 31]. Eight of the
instruments have multiple scales (i.e. dimensions).
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Fig.1 PRISMA flow diagram

@ Springer



2045

Quality of Life Research (2019) 28:2041-2056

oeos Surag-[[om
[eo130[0ydAsd JAY

aIreu
-uonsanb o1 jo A
-1en) s.o1doad 19p[0

(Juowssasse
[e1ouad wI-o[3uls
PpRouaIdjaIUN)

Sy o Anpend,,

(xepur Lyrexy
SIOYAP €¢) [PPON

JIOY(J 2ATIR[NWND) €0LS %19 9 1'6L
BLIONID
sarnjoe1] onjorod

-09)sQ jo Apmg 6€C %69 (€9)¢18
107e01pU]

Ky[rex] uaguruoin vee %09 6'v) 1'SL

BIUSWOP JNOYIIM
s)npe 1opjo Sur
-[[eMP-ATUNwwIod
0} PoYOLIISAI

QIoMm SIsA[eur
[eurpmIsSuoy oy,

"IOPJO pue s1edk G9

pa3e suerpeue))
Sunyeads-youar]
pue -ysi3ug
jusuriredwr
QATITUS 0D QTOAIS
s syuaned Sur
-pnpoxd ‘g £q
STUI[O QUIDIPOW
o1eLIds B 0}
PpalIojeI+ Gg pase
syuanedino Sur
-[[emp-Ajunuwio))

Kyrexy
ynm o1doad 1apjo

¢00C-100C

L661-9661 BpRURD

6002 ATeIL

110C

{010T SPURHIOYION

"KyrTeaow pue
“Krexy ‘Apiqesip
[euonouny jo ysut

U0 9ARY SI0JOB] [
-13010yoAsd asoy)
uonnqLIuod AN
-B[o1 o) puUe sjnpe
Jopjo ur uorssaidop
pue Sureq-[[om

[eo13o1oyoAsd
udam1aq diysuon

-B[oI 9} QunueXyq
‘sueipeue)) 3ur
-[[emp-AJunuuod
Iopjo jo ordures e
ur A)ifeiow pue
Kyrexy 0y pajeax
sem Suroq-[om

[eo13010ydAsd
YIYM SurApnis
Kq S1SLIO AJmyuopt
Kj[re1y oy Jo sIs9

-ypodAy ay3 159,

‘sjuenjedino
19p[o Sur[emp-Au
-nuwod Suowe
snye)s Aj[rey
JIM PIIRIOOSSE
100 JO sajerax
-10J puE SuoIs
-uauiIp e3nsoAu]
‘Kyrey reo13og
-oyoAsd 10 ‘[e1oos
9ATIIUZ0D WOIf
Ioyns os[e Koy J1
uorssTwpe [ejdsoy
pue ‘91f o it
-renb pasearoop
“Kqestp TAVI
Surdooaap 10y ySLI
je a10w a1e 9ydoad
Iopio [rexy AJreor
-sAyd royjoym Apmis

[zs ‘STl VHSD

(9%
‘¥l 010T Bnontg

(€] ¥10T Wuewry

uondrosap
Auswnnsut 700

juownsur A)rery N % 9rweq (ds) uesw 38y

uones
-119y0eIRYO o[dweg

P2199[[05 ®IED
s1eak pue Anuno) ,2dA) Apmg

Apms Jo swry

$92IN0S
pue swreu Apms

SOIPN}S POPN[OUT JO SONSLIAOBIRYD) | d|geL

pringer

a's



Quality of Life Research (2019) 28:2041-2056

2046

Jureq
-[1om 2A19[qns,
61-dSVO

Jureq
-[1om [eor3o[oyoAsd,,
61-dSVD

TO0-SIHOYNA
‘A 10-T000HM

J399-"TOOOHM

PHIL Jo A

-renb pajeraoI-yireay,,
9¢-dS

(xepur Lyrexy

$IOYIP (OS) 9POIN
JI0_(J dAnB[NWND

[opow
adKyouoyd parrg

J0)ROIpU]
Kyrer 3mqprL

BLIOLID
samyoel] onoiod
-09)sQ Jo Apms

[opowt
adKyouoyd porrg

90Ce %TS IL
LSST %SS ool
(44 %IL €cvzeL
6¢£¢ BLS oL 8L
YLE %EeS (€9 9L

6L-59
paSe synpe Sur
-[[emp-A)runurwio))

s1eak ()9 < pase
ordoag

*SOIWOpEIE.

JIOTUQS PUB SANUID

185 Aep pue uon

-BAIOAI ‘TRIO0S Se

yons suonmusut

Jo s19s) “Suromp
-Kyunwwo))

ordoad 1opro Sur
-[[eMp-KTunwwod

ored jo
aposida endsoy
papu9lxa ue Jur

-mofroj ordoad 1opio

£002—200T 1N X
600C—800¢

:600T—+00T N —

€10 [e3miod X
payiodar

JOU SIB9A UBMIB], X

110T uemie], X

-diys
-uone[aI SIY) U0
QWOOUI PUE [)[EIM
proyesnoy jo
joedur oy a1o[dxe
0) ‘puooas ‘ordoad
Iop[o Ul SUrRq-[[om
aAnd2[qns pue
Kre1y usamiaq
UOTIBIO0SSE 9}
9183 1)SOAUT 0 JSIL]
Kyrexy reo
-15Ayd jo 2ouaprour
I POJRIOOSSE
sem Suroq-[[om
[eo13oroyoAsd
Ioyjoym AJnuepy

J0JedIpu]
Ayrerq Smaqry, o
JO uoISIaA 9son3n)
-1o4 9y} Jo ssaooxd
uonepIfeA pue uon
-e[sue1) oY) Juasalg
synpe
J9p[o Sur[emp-Au
-nuIwoo Jo Iy Jo
Kyrenb uo Ayjrery
Jo 1099 Juopuad
-opuI oy} dUTWEXH
"SOOTAIAS )[eaY
aanuaAaxd asinn
oym uonerndod
A[1opre Sur[fomp
-Kyunwod
ur (TOO¥H) 1
Jo Ayrenb pajerar
-J[eay pue Sne)s
Ky[re1y usamiaq
diysuonear oy
1e31)seAUl 0} pue
Ky[re1j Jo @ouap
-Iout oY) Aynuapy

+ [og] (v10T

pleqqny) VS1d

[62]

(r10T 21eD) VS1d

[82] S10T oyreo)

(2] 910T Suey)

[92] ¢10T Suey)

uondriosop
Auswnnsut 700

juownsur A)rexy

N % oreweg (ds) uesw By

uones
-119y0eIRYO o[dweg

Pa103[[09 BIRp
s1eak pue Anuno) ,2dA) Apmg

Apms Jo swry

$32IN0S

pue swreu Apms

(ponunuoo) | sjqey

pringer

Qs



2047

Quality of Life Research (2019) 28:2041-2056

JA99-"TOOOHM

A999-"TOOOHM

TO0-SIHOYNA
LI Jo Ayt

.EBU ﬁouw.ﬁouuﬂ:.mo::

T1-4S

JI0)e2IpU]

Ayrexg SmqprL 1€01 %EE 89 veL

J107e01pU]

Kyrerg 3mq[LL 99T ‘9¢¢ ‘6L %BLS (8°¢) €08

J03e01pU]

Ayrexg SmqprL 012 %79 (Lo ese

aIreu
-uonsanb paseq
-qom & 9jordwod
A[Lrejunjoa oym

grdoad 1ap10 yong

IOp[O pUe SIBAA G/,
paSe suosiad Sur
-[[emp-A)runwwIod

awoy je
SuIA1[ SINpE 19p[0

syuouodwod
Kyre1y reroos pue
Teo13ojoyoAsd Sur
-ppe Aq paroxdur
st syjuauodwoo
Kyrexy TeorsAyd £q
oyt Jo Apenb jo
uonoipaid ay) Jey)
s1sajodAy oy 1S9,

+ (87
‘€€l €10T su2qqoD

0102-600C
SpUB[IOYIAN X
o1y jo AKienb
pue uonesInn
ared Y[eay “Aiyiqe
-SIp SOWO0INo
9SIOAPE AU} JOJ
‘(I4.1) 10yeo1puy
Ayrerg Smqry,
) AQ painseowr
se ‘([eroos pue
[eo13o1oyoAsd ‘[es
-1sAyd) surewop
S)1 pue Kj[reyy jo
Kyprea aanorpaid
Q1) SSAsSE O],
s)inpe
I10pJo jo oduwes e
Ur AL 941 jo uon
-e)depe uewron
o jo AyprfeA pue
Apiqerfor ayy 159)
0} pUE UOISIOA
UBWLION) B 0) [{L
) jo uoneidepy

[Ly ‘oF
‘7€] T10T sueqqon

0102 600T
:800C SpueLIdYION —

7107 Auewion X [1€l 910C Senarg

uondriosop
Auswnnsut 700

juownsur A)rexy N % 9rweq (ds) uesw 38y

uones
-119y0eIRYO o[dweg

$92IN0S
pue swreu Apms

Pa109[[00 BIRp

s1eak pue Anuno) ,2dA) Apmg Apms Jo swry

(ponunuoo) | sjqey

pringer

a's



Quality of Life Research (2019) 28:2041-2056

2048

AITAIRS 3Ied

SOJIAIIS QIeD
Arewid jo siosn
‘syuanyed Apropre

O Jo Kyipenb,, [opow ey Arewnid e [Te1y Jo of1f Jo At + (6t
9¢-4S adfioudyd parrg €0C %1S L) 6oL Joswuaned Apopig €10¢ Izeig X -lenb oy Surkynuapy  ‘L¢] $10T IpTeUd]
SONIPIQIOWOD
9y jo yuopuadopur
adKjouayd Aprexy
AU} YIIM PRJBIOOSSE
SOWIOMNO )[eaY
as1oApe AJnuapt
o7 Jo Arenb,, s1eak ¢G < posde 0} pue uonjerndod
(SVA suostad ur AJ19p[o yonQ & ur
-Od) o[eos anJofeue [opouwr Apmnis 11040d 7107-600C Kyrely Jo dougre + [9¢]
[ensiA [oOoInyg adAKyouayd porrg €687 %96 L6l L paseq-uonendod SPUB[IdYION SX -ad1d oy a1eSnsaAuy 10 9ssnoye |
(oseasIp S10)9BJ YSII O1[0q
KoaIng Kauppy oruoxyd -BJOWIOIPIED YIIM
SIOP[H S[qeISunA 10 erwoeprdi[sAp sjuaned Af1opre ur
) pue xopuj A3 ‘uorsua)adAy ‘s9) K)[1RIy JO 19939 2y}
-[lqeIou[nA pady -9quIp) SI0Joe] YSLI pue (TOO¥H) 1
I0J I9JUd)) uor) 21[0qEBIoWOIPIEd Jo Kyirenb payeror
JA49-"TOOOHM  -BNJIqeyay MAIqeH 101 auy (1'9) 6'cL  wim siened Kproppe L00¢ ueder X -resy oy surwexy  [SE] 800T Yoneuey|
Iop[o pue
G/ 93e suosiad Sur
-[[emp-A)unuwiod
Jo Apms [euonoas
-$S0I0 € y3noIy)
Ayunuwwos Yy
ur Surarf ojdoad
Topo ut Kyyrexy
)M POJRIOOSSE
QI Jo A Iop[o pue G/, pade s1010B} AJuapIt 0}
-renb pajefar-yireay,, [epow suosiad Sur pue K)Tely Jo a0u9[
9¢-AS adfouayd parrg 0r9 %09 09) €18 -IPMp-Aiunuwrwod — 0107—600¢ ureds X -eaord oy ssassy  [y¢] ¢10T qryosIf
uondriosop uones Pa103[[09 BIRp $92IN0S
puownnsur OO juewnIsur AJrery N % orweq (gS)uedsw a8y -Ljoereyd ojdweg  sxeaf pue Anuno) ,odK) Apmg Apms Jo swry pue swreu Apms

(ponunuoo) | sjqey

pringer

Qs



2049

Quality of Life Research (2019) 28:2041-2056

Sureq-[[om 9AT)
-09[qns pue smye)s
[euonouny usamiloq
JUuI[ oY) 9¥en[eAd
pue ‘smyejs K)[resy
Aq yuowode3ud

o[eog JIOYedTpUT paytodax Ky1An)oR 9INSIa UL
AIT YN uonoejsnes  A)frerq udSuruoin S6 %28 (S01) ¥L ordoad 1opj0 jou 18k YN X SQOUQIYIp durwexd  [[§] €107 uows

111 ATreurua) uonoeysnes

Sureq 10 UOTIEOTU 9 S, A[TOp[Q Uy} s

-QUIWOD ‘UOISTA [[oMm Se “yieay ey

‘3uLIeay ur syoYIp -uowr pue [eorsAyd

QIOAQS “SBISIP JO SI0YEOIPUI QAT

s.uosunjred ‘oyoxns -00[qo usamieq

Jo aefanbas ‘Ar sdiysuonye[ar oy

-[1qoW MO[ ‘Juow JO JojeIpoW B

(woyr-nynux -1redwr 9AnIUZ00 Se [j[eay pajer

paduaIdjaIUN) [opow Q10A9s 3UIpN[ox9 paytodar -J19S JO Q0UD
uonoejsnes oI, adfyouayd porr{ ¥91¢ %99 W LzL  ‘s9<pode odoad Jou s1eak [1zerq X -ngur oy Kynuapy [ov] 910C Onuid

sued

-LIOWY UBOIXIJA

19p[0 jo ordures

aanejuasaxdar e

ut TOOYH pue

Sexay, [rexy Jo [rexj-oxd

Y1 Jo A ur SUTAT] SUBDIXIA ‘[re1j-uou Juraq

-[enb pajejar-yyeay,, [opow 19p]0 Jo ojdures u2amiaq diys
9¢-dS adfyouayd patig 1101 %9 (Sr) €T aanpiuasaIday  900T-$00T VSN X -uonepRram dNg  [16 ‘6] 600T 195N

uemIe],

ur AJrunuuod

9y ur urprsax

sIop[e Jo Ajrelj

oy} Aq parodye aIe

jey) Sureq-[om

Ayrunwurod pue Suruonouny

11 Jo A 9y ur 3urpisax Jo saa139p

-renb pajeroI-yreay,, [opowr SI9p[o Jo AoaIns pue surewop
9¢-AS adfouayd parrg €06 %8Y 6'¢cL  peseq-uonemdod 600C ueMIE], X o ourwexy  + [0S ‘8¢] T10T U
uondriosop uones Pa103[[09 BIRp $92IN0S
puownnsur OO juewnIsur AJrery N % orweq (gS)uedsw a8y -Ljoereyd ojdweg  sxeaf pue Anuno) ,odK) Apmg Apms Jo swry pue swreu Apms

(ponunuoo) | sjqey

pringer

a's



Quality of Life Research (2019) 28:2041-2056

2050

stoyine Aq papraoid eiep [euonippy
[9OI1] uerpow,

1SQIIUT JO SI[QRLIBA A} JO sasA[eue aulaseq A[uo Inq ejep eurpmiduof syodar ojonre oy,

1S219)U1 JO SI[QELIBA Sy} JO SISATeUE Urew ay3 ut sjuedionred jo 1oquinu 9y L,

[RUIPNISUO] «— {[BUOIIAS-SSOID X,

(woy-nnw

(xopur Kyyrexy

s)[npe 1op[o
9SaUIYD Ul syuI|
ay) SurApropun A1
-[IqeIdU[NA [RIDOS
pue a3e jo so[o1
9} pue UonoIRJSI
-Jes Q1] pue Ajrely

PpaduaIayeIuN) 1103p ZS) [PPOIN reySueys usamiaq drysuon
UondeISHEs 9JIY,, YL 2Ane[NUNT 0L61 %S (CYANAYS ut sjjnpe I9p[Q €10 BulyD X -B[a1 3y} sururexy [+¥] 910T Suex

uemre],

KD todre, ur

IoT[IRD uone[ndod (aso

10 ()T Ul youelg -UeMIB] ) 9sauIyD

reuoy ‘rendsoy JIop[o Sur[emp

A1) redrey, ur uon -Kyrunwwod e ut

-BUIWIEX YI[BoY sontadoid orow

S, U9ZNI0 I0TUS -oyoAsd syt osATeue

qreos Ajrery e jo syuedronred 0} pue 61-dSVD

[eorur]d 3uide pue I9p[o Sul[fomp 93U} JO UOISIOA

o7 Jo Arenb,, yIreay jo Apnis -Kyrunurwoo Yy uBMIB], 9SOUTYD)
61-dSVD uerpeuey) asauIy) 669 %08 (§9) ¢'s,  woiy dued dfdues 010C uemrte], X BRJeplfeA pueisa], [ev] €10T M

Airexy

)IM PIIBIOOSSE

A[renuargyard are

ST JO surewop

ogroads (¢) pue

J9Je] SIeak oAl S

sorpaxd Kyrey (2)

‘sosA[eue [eUOI103s

-$S0I0 UI S}[npe

JIop[o Sul[fomp

-Kyrunuod ur

(S7) uonoejsnes

Jreos xopuy I Y)im pare

[MPYSTep-91qLiIe) Kyre1q pue 2 pariodar -100SSE ST AJ[Ted)
UOTIOBJSTIEG QJI]  -Sedw A)[Tely Jorrg 886 %65 SLL ofdoad 1op[o  jouU SIBAA EpRUE) — (1) Jrourumep  [g] €10T uyor 1S
uondriosop uones P2109[]00 BIRp $90IN0S
puawnnsur 1O0 juownysur AJrery N % s[eweg (@S) ueowr 98y -11930eIRYO S[dwreg s1eak pue Anuno) ,2dA) Apmg Apms Jo swry pue swreu Apms

(ponunuoo) | sjqey

pringer

Qs



Quality of Life Research (2019) 28:2041-2056

2051

QOL within studies was measured using: Medical Out-
comes Study 36-item Short-Form health survey (SF-36, five
studies [26, 34, 37-39]); World Health Organization’s Qual-
ity of Life short-form instrument (WHOQOL-BREF; four
[27, 32, 33, 35]); Control, Autonomy, Self-realisation and
Pleasure, 19-item questionnaire (CASP-19; three [29, 30,
43]); European Health Information Surveys project 8-item
QOL index (EUROHIS-QOL; two [28, 31]); 12-item Short-
Form survey (SF-12) [31]; Older Adults WHOQOL module
(WHOQOL-OLD) [28]; 18-item version of Ryff’s Psycho-
logical Well-Being scale [24]; Older People’s Quality of
Life Questionnaire (OPQOL) [25]; Satisfaction with Life
Scale (SWLS) [41]; EuroQol visual analogue scale (EQ-
VAS) [36]; a modified Life-Satisfaction Terrible-Delightful
scale [42] and three unreferenced instruments: a single-item
evaluation of QOL [23], and two different multi-item life
satisfaction instruments [40, 44].

Risk of bias within studies

The median score of the modified Newcastle—Ottawa Scale
was 5 (range 2 to 6). Most studies recruited broad, represent-
ative samples, but few provided sample size calculations or
described comparability with non-respondents. Most stud-
ies provided adjustment for relevant factors and conducted
appropriate analyses that were sufficiently reported.

Synthesis of results
Standardised mean difference meta-analyses

Random-effects meta-analyses estimated statistically sig-
nificant SMDs in favour of the ‘not frail’ group for 27 of
31 scales, of which the SMD size were: very large for the
WHOQOL physical domain (Fig. 2k), large for 13 scales
(SF-36 Physical functioning, SF-36 Social functioning,
SF-36 Physical Component Summary, WHOQOL-BREF
Psychological, WHOQOL-BREF Environment, CASP-19
Total, CASP-19 Autonomy, CASP-19 C+ A + S [eudai-
monic], OPQOL Total, OPQOL Health, OPQOL Independ-
ence, EQ-VAS, SWLS; Fig. 2a,f,1,1,n,0,q, s,u, w, y, d and
¢), medium for ten scales and small for three scales (forest
plots in Fig. 2, additional data in Online Resource 5) [22].
Among the other four scales, SMDs were small for one scale
(Fig. 2r), very small for two scales (Fig. 2x and ) and small
favouring people with frailty for the CASP-19 control scale
(Fig. 2p). Estimates of SMD were insufficiently precise for
the upper and lower bounds of 95% confidence intervals to
have the same rule of thumb interpretation except for one
scale (Fig. 2t, CASP-19 pleasure scale, medium difference).

There was evidence of substantial heterogeneity between
studies (I>>20%) for 14 of the 16 scales with more than one
study contributing to the meta-analysis. Additionally, there

was evidence of substantial heterogeneity between QOL
scales (I7=78%). Due to the limited number of studies con-
tributing to each QOL scale and many plausible sources of
heterogeneity, we did not investigate heterogeneity through
subgroup analyses.

Mean difference meta-analyses

Pooled results of studies reporting the SF-36 and WHO-
QOL-BREEF found clinically and statistically significant
differences between frail and not frail groups for each QOL
scale. Forest plots and data tables for MD meta-analyses are
presented in Online Resource 6.

Individual study cross-sectional analyses

Measures and analyses from individual studies are reported
in Online Resource 7.

Fourteen studies reported on statistical significance of
bivariate associations between measures of frailty and QOL.
These were statistically significant (p < 0.05) for all reported
analyses in eleven studies [26-29, 31, 32, 39-43], but only
for some QOL scales in the other three studies’ analyses
[25, 34, 37].

In 13 studies [24-27, 30, 34-36, 38-40, 42, 44], there
were multivariate cross-sectional analyses, with statistically
significant associations between frailty and QOL in 44 of
the 58 analyses. Those analyses with non-significant results
were characterised by small numbers of participants and
large numbers of additional variables suggesting they may
have been over-adjusted [24, 27, 34, 35].

Longitudinal analyses

Four studies reported longitudinal analyses. In Gale 2014,
4-year frailty was associated with baseline CASP-19 total,
hedonic and eudaimonic scores in a model adjusted for vari-
ables including baseline frailty and depressive symptoms
[relative risk of frailty (95% CI) 0.62 (0.52 to 0.74); 0.70
(0.59 to 0.82) and 0.64 (0.53 to 0.76) per SD increase in
respective CASP-19 scores] [29]. However, in the Canadian
Study of Health and Aging, 5-year frailty was not associ-
ated with Ryff’s psychological well-being scale; associa-
tions were mediated via depression [52]. Gobbens 2012
reported that addition of baseline frailty to a multivariable
model explained an additional 3.7%, 4.4%, 4.6% and 1.8%
of the variance in 2-year physical, psychological, social and
environmental WHOQOL scores, respectively [32]. Fur-
thermore, Gale 2014 reported that reduced 4-year CASP-
19 scores were associated with increased incidence of pre-
frailty and frailty among those fit at baseline in adjusted
models [29]. According to St John 2013, 5-year life satisfac-
tion domains and life satisfaction overall were explained by

@ Springer



2052

Quality of Life Research (2019) 28:2041-2056

Fig.2 Forest plot of SMD of
QOL instruments for frail ver-
sus not frail participants using
an inverse-variance random-
effects model meta-analysis
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baseline frailty status, although unlike other analyses pre-
sented here the model was not adjusted for baseline values
of the outcome variable nor were the results significant for
the life satisfaction domains of housing and self-esteem [42].

Risk of bias across studies

Visual inspection of funnel plots revealed no evidence of
asymmetry, indicating no evidence of publication bias.

Discussion

To investigate the QOL of community-dwelling older peo-
ple with frailty, we systematically reviewed the literature
and identified 22 observational studies (24,419 participants)
that met our broad inclusion criteria. Evidence indicates that
people with frailty have worse QOL than people without
frailty, with medium to large differences between the groups.
This association is robust to adjustment for relevant vari-
ables such as age, gender and depression.

QOL is a complex concept and we anticipated diversity
in the instruments used in the included studies. Fourteen
instruments were used in the 22 studies, many with multi-
ple scales that targeted a wide range of constructs including
those focused on health (e.g. limitations in activities, pain
and mental health) as well as broader conceptions of well-
being such as psychological well-being (e.g. sense of control
and self-acceptance); satisfaction with relationships or cir-
cumstances (e.g. housing, finances or transport) and overall
life-satisfaction and QOL. Our findings therefore relate to
QOL as a broadly defined concept and imply that it is a valid
outcome for the attention of service providers and research-
ers in relation to older people with frailty. Future studies
should explain their choice of instrument and the importance
of the embedded constructs to people with frailty. Ideally,
older people with frailty should be involved in instrument
selection.

While the point estimate of SMD was medium to large
for many QOL scales, there were some notable exceptions
and patterns. Physical functioning and satisfaction with
health scales were among those with the largest difference
(in particular WHOQOL-BREF Physical, SF-36 Physical
functioning, OPQOL Health and EQ-VAS), which is perhaps
unsurprising given the conceptual overlap with frailty. More
broadly, total scores of the OPQOL, CASP-19 and SWLS
also had large differences. However, there were inconsistent
results for social scales, with the OPQOL Social scale being
non-significant and its confidence interval not overlapping
those of either the SF-36 Social functioning (large SMD)
or WHOQOL-BREF Social (medium SMD) scales. Simi-
larly, there are divergent results for the conceptually similar

WHOQOL-BREF Environment scale (large SMD) and the
OPQOL Home and Finances scales (small/non-significant
SMDs). While there are some differences in focus between
the instruments, it would be useful to see if the OPQOL
results (currently based on a single study) are repeated, and
if so whether it points to aspects with differing importance
or perception between people with and without frailty, or
perhaps whether it is indicative of problematic scales.

This systematic review updates the earlier review [17] and
includes eleven additional studies [23, 27, 28, 34-37, 40-42,
44]. By using an SMD approach, we were able to compare
across QOL scales, including a greater number in meta-anal-
yses than the previous review which included only the SF-36
PCS and MCS. The method of calculating the PCS and MCS
can lead to anomalous results such as higher MCS in people
with lower physical and mental subscales due to the inclu-
sion of all eight SF-36 subscales and the use of negative
weights in calculation of each summary score, meaning they
should be interpreted in conjunction with the subscales [53,
54]. Our synthesis enabled this, allowing the identification
of small to large SMDs across these health-related subscales.
We were also able to identify a relatively consistent effect
across other QOL constructs. However, our analyses were
limited by dichotomising the whole population as ‘frail’ or
‘not frail’, rather than including a pre-frail category, which
would have necessitated only examining portions of the
population in each analysis or double-counting.

There was a lack of conceptual clarity in some of the
studies, as their frailty and QOL definitions overlapped
substantially. For example, the Fried criteria of exhaustion,
low energy expenditure, slow walking speed and weak grip
strength has much in common with the vitality and physi-
cal functioning subscales of the SF-36. Similarly, two stud-
ies used the Tilburg Frailty Index in conjunction with the
WHOQOL-BREF, which contain similar domains. Never-
theless, other studies identified associations across distinct
constructs such as between a cumulative deficit model of
frailty and the CASP-19.

We were limited in the longitudinal data that were avail-
able from the studies, which limited our ability to examine
causality. However, there is some evidence that lower psy-
chological well-being may cause incident frailty and that
frailty may cause reductions in multiple QOL domains.
Evidence of a bi-directional relationship should be treated
with caution at this stage. Future research should explore
the relationship between QOL overall, factors that con-
tribute to QOL, well-specified models of frailty and pro-
posed mechanisms linking QOL and frailty [e.g. 55-58]
using panel data with multiple time points in multilevel
models to help disentangle the associations identified in
this systematic review. Research such as this would enable
better understanding of whether, for example, protecting
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psychological well-being may lessen frailty, and whether
combating frailty could improve QOL. Experimental
research is also required to investigate the extent to which
QOL is a tractable outcome for this population.

There has been half a century of conceptual think-
ing and field research about QOL and over two decades
relating to frailty. It is now more widely recognised that
modern medical interventions applied to older people
with frailty can result in unintended harms rather than
benefits [15]. Indeed, simply applying standard long-term
condition guidelines leads to excessive treatment burdens
for older people with multiple chronic conditions [59]; a
situation that is commonplace in later life [60]. New care
paradigms for older people with frailty are being advanced
in Europe [61] and elsewhere [62] in which there is a
reframing of service goals and outcomes with a greater
emphasis on individualised, person-centred approaches. In
the future, health services for older people with frailty will
extend the traditional medical approaches to address more
of the things that matter to older people [7] and emphasise
linking the person to their local community [63].

The findings from our review are therefore reassuring:
frailty and QOL are negatively associated with large differ-
ences by frailty status for a wide range of QOL constructs.
This is important for research funders and service plan-
ners who should feel confident to commission, design and
introduce novel services with an explicit focus on measur-
ing and improving QOL outcomes for older people with
frailty.
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