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Methods: We searched five electronic databases for observational studies in older
people in community, care home and outpatient settings with any/no health con-
ditions that measured the association between anxiety and frailty using validated
measures. Studies were screened by one reviewer with 10% checked by a second
reviewer. The Mixed Methods Appraisal Tool was used to assess study quality. We
used meta-analysis to aggregate study findings, with subgroup analyses to explore
heterogeneity.

Results: Out of 1272 references, a total of 20 cross-sectional and 1 longitudinal
studies were eligible. Older adults with frailty were substantially more likely to
display anxiety symptoms than robust populations, across both dichotomous and
continuous data sets (nh = 10, OR = 3.48, 95% Cl: 2.08, 5.81, p < 0.0001, I? = 94%;
N = 5, SMD = 3.13, 95% Cl: 1.06, 5.21, I*> = 98%). Similarly, pre-frail older adults
were more likely to have anxiety symptoms than robust older adults but to a lesser
extent (N = 6, OR = 1.95, 95% Cl: 1.41, 2.71, I> = 63%; N = 3, SMD = 1.70, 95% Cl:
0.01, 3.38, I* = 98%).

Conclusions: There is a clear association between pre-frailty/frailty and anxiety in
older adults. However, data are heterogeneous and primarily from cross-sectional
studies so causality cannot be determined. Future research should evaluate the

effectiveness of anxiety screening and treatments in frail older adults.
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Key points

1 | INTRODUCTION

Frailty is a common geriatric syndrome. It refers to an accelerated
reduction in physiological reserve whereby there is increased
vulnerability to poor functioning of homeostatic mechanis-
ms following a stressor event.! In the UK, routine screening
for frailty in primary care settings was introduced in 2017.2 It is a
significant public health and social issue given the association
with increased risk of adverse outcomes such as falls, demen-
tia, hospitalisation, and mortality, even in the absence of com-
orbidities.®> Similarly, studies have illustrated a distinct pattern
of increased healthcare use and costs linked with frailty
syndrome.®

In the global context of rising average life expectancy, the levels
of frailty may be exacerbated by a rapidly expanding ageing popu-
lation. The current global prevalence of frailty and pre-frailty using
physical frailty measures is estimated at 12% and 46% respectively,
with an overall higher prevalence among females.* Given that the
global proportion of people aged 60 years or older is projected to
double by the year 2050, there may be a concomitant rise in the
prevalence of frailty and associated adverse outcomes, including a
rise in mental health conditions.!

Frailty-associated mental health conditions are underreported
and poorly-understood,® although previous systematic reviews
have demonstrated a clear link between frailty and depression.>®
Depression and anxiety have similar adverse outcomes to that
of frailty. This includes increased healthcare utilisation and re-

78 \Where depression occurs in combi-

ductions in functioning.
nation with frailty, there is an associated rise in mortality,
accelerated cognitive decline,” and increased use of healthcare
services.” Other indicators of frailty, such as exhaustion and
reduced mobility, can similarly have a substantial influence on
mood.’

In contrast, symptoms and clinical diagnoses of anxiety in frail
older adults are less well documented.2® Anxiety is often neglected
in comparison to depression despite having strong impacts on daily
lifel© and being associated with increased risk of cognitive decline.?
Studies exploring the association between anxiety and frailty sug-
gest that there may be an association, but the evidence is mixed.?3
To our knowledge, there has been no systematic or narrative review
of the evidence regarding the association between frailty and
anxiety.

We therefore aimed to: (1) to investigate the association be-
tween frailty and anxiety; and (2) to discuss the clinical relevance of

the relationship between anxiety and frailty.

e Frailty is associated with increased risk of anxiety and higher anxiety scale scores

e Pre-frailty is also associated with increased risk of anxiety, but to a lesser extent

e Further research needs to determine the direction of effect and the effectiveness of pro-
active anxiety screening and treatment of anxiety in frail older adults

2 | MATERIALS AND METHODS

We performed a systematic review and meta-analysis in accordance
with PRISMA (Preferred Reporting Items for Systematic reviews and
Meta-Analyses) guidelines.2* The review followed a published pro-
tocol registered on PROSPERO (ID CRD42020167955).

2.1 | Search strategy

We searched MEDLINE, EMBASE, PsycINFO, CINAHL, and Web of
Science from inception to October 2021. The search strategy con-
sisted of MeSH/Emtree and free terms pertinent to three concepts:
older age, anxiety and frailty (Supplementary File 1). We screened
reference lists of identified studies and past systematic reviews on
similar topics. Due to funding restrictions, only studies published in
English were eligible for inclusion. There was no restriction on year of

publication.

2.2 | Selection criteria

We included (a) observational studies that reported a statistic for an
association between pre/frailty and anxiety or reported sufficient
data within the paper for us to calculate this (e.g. numbers of anxious/
non-anxious by frailty level) (b) in community-dwelling older adults
(including residential care), (c) where frailty was assessed with rec-
ognised criteria, and (d) anxiety measured according to clinician
diagnosis or symptoms with validated anxiety screening measures, (e)
and full text published in English. We defined older adults as a pop-
ulation with a median/mean age above 60 years, and included studies
if they were carried out in older people with specific conditions.
Studies were excluded if they were: (a) randomised controlled trials
or reviews, (b) frailty assessment validity studies, (c) qualitative
studies, (d) conference abstracts, (e) studies where both anxiety and
frailty are measured but with no calculation or data reported
regarding the association between these, (f) studies where anxiety
was grouped collectively under the umbrella of mental health and no
separate data were provided, and (g) acute inpatients.

2.3 | Screening and data extraction

We entered the studies identified from the searches into EndNote

Library and deduplicated these. One reviewer (MT) screened the
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remaining titles, abstracts, and full texts against the agreed inclusion
and exclusion criteria using Rayyan.’®> A second reviewer (RF)
checked 10% titles, abstracts, and full texts. If the disagreement
between the two reviewers was >5%, an agreed additional 10% of
titles and abstracts was to be checked. Percentage agreement be-
tween the two reviewers was 96% at title and abstract review
(Cohen's k = 0.88) and 95.8% at full text stage (k = 0.89). One author
(MT) independently extracted data from selected studies in a
standardised Microsoft Excel™ extraction sheet to catalogue infor-
mation including: study aim; study characteristics; scales used;
participant characteristics study results for primary/secondary out-
comes; adjusted covariates; and author conclusions. A second
reviewer (RF) independently checked all data used in meta-analysis
against the primary papers. If we required additional data to either
confirm or enable study inclusion, we contacted the primary authors

(n = 2 contacted, no response).

2.4 | Study quality assessment

Two authors (MT, RF) assessed study quality of the eligible studies
using the Mixed Methods Appraisal tool (MMAT) for quantita-
tive non-randomised studies,’® which assesses five key domains
regarding representativeness, measures used, missing data, con-
founders and whether the exposure occurred as intended. Study
quality was used to inform the synthesis through the level of evi-
dence available for comparisons and was not used to exclude

studies.

2.5 | Outcome measures

Primary outcomes were 1) odds ratio/relative risk (OR/RR) of
anxiety symptoms or diagnosis in older adults with frailty compared
to those who are non-frail/robust; or 2) OR/RR of frailty in older
adults with anxiety symptoms or diagnosis compared to those
without anxiety. Where possible, we carried out analyses exploring
these associations in those who are pre-frail. Terms such as ‘low
frailty’ were considered to indicate pre-frailty. Secondary outcomes

were:

1. Incidence and prevalence of frailty in older adults with anxiety
symptoms or a diagnosis of anxiety, and vice versa.

2. Difference in frailty level in older adults with anxiety symptoms
or a diagnosis of anxiety, measured on a continuous validated
scale, and vice versa

3. Correlations between two continuous validated measures of

anxiety and frailty

Please note that continuous measures of association were added
to our protocol prior to starting this review but we were unable to
update the Prospero record, as this was registered in 2019 by a

previous MSc student we were unable to contact.

2.6 | Statistical analysis

We used RevMan™ 5.4 to calculate and pool mean differences (MD)
or standardised mean differences (SMDs) and 95% confidence in-
tervals using inverse-variance random-effects model for continuous
anxiety data.'” For dichotomous data, we calculated ORs and 95%
confidence intervals using Mantel-Haenszel random-effects model.
Where adjusted ORs were reported, we log transformed these and
combined them separately. Where we used adjusted data, we
selected data from the model with the greatest number of variables
adjusted for. We evaluated frail versus robust as our primary anal-
ysis and carried out secondary analyses comparing pre-frail and frail,
and pre-frail and robust. We evaluated the heterogeneity across
individual studies by using 12 statistics, with proportions greater than
25%, 50%, and 75% considered to have low, moderate, and high
heterogeneity, respectively.’® Where there was high heterogeneity
we carried out exploratory post hoc subgroup analyses by health
condition, as health conditions may be independently associated with
anxiety (e.g. cardiovascular disease).!” We also carried out explor-
atory post hoc analyses for different measures of our outcomes, with
a particular focus on physical measures of frailty versus those which
were multidimensional and included a psychological element (such as
the Kihon checklist), as for the latter associations between anxiety
and frailty may be artificially inflated. Studies with data which could

not be included in meta-analysis were summarised narratively.

3 | RESULTS

Out of 1144 deduplicated abstracts, 241 full text articles were
reviewed, and 220 articles were excluded (reasons summarised in
Figure 1). We included 21 articles, 17 of which had data that could be
included in meta-analysis. No new relevant study was found in review
articles or from reference list screening.

3.1 | Study and participants' characteristics

There were 15 cross-sectional studies, 5 cross-sectional analyses of
cohort studies and 1 secondary analysis of cohort data (Table 1).
Across the 21 studies, there were 444,315 participants with mean
age of 73.2 years (range 60-98 years), and 61.8% were female. Study
sample sizes ranged from 36 to 430,862. Overall, there were 203,726
(46.3%) frail, 4921 (1.1%) prefrail, and 231,589 (52.6%) robust par-

ticipants, although two studies2®??

grouped prefrail and robust
populations together due to a small sample size of robust partici-
pants. In meta-analysis, these have been conservatively considered to
be the robust group.

The majority of the studies were conducted among community-
dwellers (n = 19,221320-3%) One study was conducted in residential
care®” and one study did not record population setting.>® The study
locations included Europe (n = 10,1221.24.262729.30.32.35.38) ' North

America (n = 8,132022232531.8339%) ' Agia (n = 2,°%%%) and Australia
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Duplicate records excluded (n = 128)

Total reports excluded (n = 903)
Foreign language (n = 3)
Wrong outcome (n = 463)

Wrong population (n = 140)
Wrong study design (n =133)
Wrong publication type (n = 164)

Total reports excluded (n = 220)
Foreign language (n = 4)
Wrong outcome (n = 120)

[

FIGURE 1 Prisma flow diagram illustrating the screening process.

(n = 1,%”). When stratified by condition, the majority of studies exam-
ined the general older adult population (n = 9,12:24:25:27:29.31,32,.34.37
Other populations categorised by condition included patients with
health problems of the cardiovascular system (n = 6,1320.22:23.28.38)
respiratory system (n = 3,22%%%%) cancer (n = 2),°** and rheuma-

tology (n = 1,%%).

3.2 | Study quality

Overall study quality was variable (Table 2), with only two studies
meeting all quality criteria. Seven studies had fulfiled the criteria for
representativeness. Those which did not were often carried out at a
single site with a small sample size. All but one study used appro-
priate measures for anxiety and frailty; one was classed as ‘Can't tell’
as it used the frailty index but did not specify the cut-off point used
for frailty. Twelve studies had complete outcome data, with others
having higher attrition rates than 20%. Only eight papers adjusted for
one or more confounders; the majority of studies reported unad-
justed comparisons. For the vast majority of studies, measurement of
frailty and anxiety occurred at the same timepoint for cross-sectional
analyses (exposure occurred as intended), but for eight studies the

timing of measurements was not clearly reported.
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3.3 | Measurement of frailty

Twelve studies evaluated frailty using the Fried frailty phenotype,
with various modifications.1213:20-24.27.29.30.3435 Other measures
included Edmonton Frail Scale,?® Frailty Index Score (*7, FRAIL scale
questionnaire,® Groningen Frailty Indicator,?® Deficit Accumulation
Index,® Kihon checklist,?® Canadian Study of Health and Ageing
(CSHA) Clinical Frailty Scale,? Carolina Frailty Index,® and Tilburg
Frailty Indicator scale.®®

3.4 | Measurement of anxiety

Anxiety was mainly measured the Hospital Anxiety and Depres-
sion Scale (HADS, n = 9’12,13,21,26,29—31,35,38)
of anxiety included General Anxiety Disorder questionnaire
(n = 422233439 State-Trait Anxiety Inventory (n = 3,2527:28)
PROMIS (n = 2,%%%%), Geriatric Anxiety Scale (n = 1,%%, Geriatric

Anxiety Inventory (n = 1,%?) and clinician diagnosis (n = 1,%7). Anxiety

. The other measures

was often classified as a binary variable using a cut off score rather
than as a continuous measure of symptoms. The cut-off mark differed
according to anxiety measure and within the same anxiety measure in

some studies.

85UB017 SUOWIWOD BAITeRID 9|aedljdde sy Aq peusenob e sajoile O ‘esn Jo Sainu Joj Ariq1 8UIUO 4|1/ UO (SUONIPUOD-PpUe-SLLB)W0D A8 | 1M ARelg 11 UO//SANY) SUONIPUCD pue swie | 8y 8es *[£202/2T/S0] uo Aridiauliuo Asim s91 Aq 8T65'SdB/200T 0T/10p/woo Ao imArelq i puljuo//:sdny wou) pepeojumod ‘S ‘€202 ‘99TT660T



10991166, 2023, 5, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/gps.5918 by Test, Wiley Online Library on [05/12/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(sanuiuo))

1ulpd Juazedino Sunisi
jou aJe oym sjuaijed pajqesip
AJ]2J9A3s Jo sawoy Suisinu

Ul SUIAI WY YIMm sjusijed 9x3
saJleuuolysanb pue

4N ASAUNs pug Joy
sjuedioiped Jo uol3dd[es
pue poyiaw jo0exs
2lulp ASojojewnay.
juaijedino ayj SuipsiA

1%5°29 SWJ0J JUISUOD Apn3s pauaniad |euoI}o9s
W%s /e ‘uoljewogul Apnis ay3 pueisiap J103e21pUI sjuaped aARNd3su03 (q) -$504D) SpuelJayiaN
AN (€9) g0L Ze  -un o} 9|qe ‘sieak GG synpy o) SAvH Atedy uaguiuoln 21Ul syusieding (e) 120z suaina|D
. suoyda|al
ok Aq pa31oeju0d Ssem
ERO! SUORIpuO> ey 1s1| 9y3 uo uosiad yinoy
ER= Aue pajiodad Asyy JI Apnis ay3 :
502 AJSA3 pue speoj -ased
: D WUy papn[oxa synpe JaSunoA X3
HO) JUa.4NJ ,S.103eUIPJ00D
eale ueyl
9582 9Y] WoJy pajelsuss
1%T VL -|odoJjaw 9zIs-piw e Ul SIDIAISS
SeM SJUaI|2 Jo 3s1] V7 (d)
W%6°ST 9482 aWoy SulAI9IAL SI9M OYM AJ01UdAUL 14oyo) epeue)
AN £Z8 ZIT J9p|o pue sueak g9 pade synpy :Du| Ajaixue jleJ}-aje}S  3|eds |led)y uoyuowpl Ajunwwo) (e) 600z houdej-13nesinog
(34040 uedEe0AOD BY])
A3|teuy Jo siaaxJew |eosoydAsd
%675 pue [euojlinu Jo Apnis
W%T sy uedixaw ayj} ul Suiyediped pue dN (@) |BUOI]23S-55047) O0DIX3|N
AN (c9)z8L /26 A32 02IX3|N Ul SulAll ‘0/< pasdy du| V-SAvH adAjousyd pati4 Ajunwwo) (e) 210 zado|-|eusag
‘BIJUSWAP JO SIsoydAsd
JO sisoudelp e yum sjuaijed pue
‘syuswijealy ed1Sojolq Jo Adeayy
-OWaYd Yum pajeaul AjpAiRoe
2JaM oym sjuaijed ‘sases
-SIp 21UOJYD JO UOIIeqIa2exd
1%0°TE 9]Nd€ ‘SUOI3IPUOD [EDIPAW SINJY :0XJ AN (@) |eu0I13295-550.1
W%0'69 sieaA 09< pase 9|eos 92130e4d BUPIpaW 9A1329ds0.39Yy e1jeou)
AN (ET9) 92 TL 8T sjuaiied Suljjamp-AlUnwiwio) du| A3aIxue dLjeLRD adAjouayd pali4 |eJauad J1wapedy (e) 610Z 2129
sueljeJsny
Joluas Jo AssiSas ayy Jo
9102 140yoD [ed1403sly |euonieN (q)
31%6'19 unf 0g pue 800z INf T usamiaq R : |eUOI329s-5S0d
W%T8€ 2.4ed pasde |ejjuapisaJ Jusuewad 2.ed pasge 9AIpads0AIaY eljedisny
AN (04) v'z8 298‘0sY paJajua oym Sueah G9< pasdy :du| sisouelp uepiulD 9402s Xapul Ayjleaq |e1luapisaJ Jusuew.a (e) 0¢0¢ aiewy
(%) Aad1uyrg % X3S (As) (u) £119}142 UOISN|IXd pue uoisnjdu| e1193}142 AjaIxuy eLLd Ajjiead JuswiInIdAl Jo usisap Apnis
a8e uea|y azis ajdwes poyjaw Suipes uonejndod uoiledo| Apnis @| Apnis
m ‘SISAjeue-ejaw pue MaIAaJ J13eWSISAS 93 Ul papn|dul SaIpnis TZ JO sdljslialoeleyd uoljeindod pue Apnis ayj sjuasald T 379V L
z
<
[y




10991166, 2023, 5, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/gps.5918 by Test, Wiley Online Library on [05/12/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

4

M 's3ujule) pue s1s93 Ul

.m 93edidiied 03 JUaSU0D pue ‘(Fg<

ISININ) BlIUSWSP JO IduIsqe
‘awwelSoud uolejiqeyas
Jayjoue ul uorjedidiyued ou ‘sjery
pue $3s93 Y3 0} SuoledIpule)
AN -U0d OU ‘10320p B Aq pawLIyuod aN (@)
(#°9) sdeah 1°Z/ Aj|1eas-aad uoy swoldwAs g AJojuanul juswisedsp 1oyo)
AN ‘siedA 68-€£9 9¢  -T 4o swojldwAs A}jied) G Ino €< du| AjaIXue }leuy-alels adAjouayd pali4 1d siuanedinQ (e) puejod 0z0z 2qnizg

(ssau|1
Sujuajealyl-ayl| ‘39) Apnis
3y} Jo sjuswsauinbau ay3 939|d
-W0D 0} 3|qeun 3SIMISYI0 d4am
10 ‘uoi3dunysAp Surieay pajoad
-J0oun pue Jofew ‘3uoddns Ao}
-B|N2UID [eJlUBYDdSW 3[geJnp Jo
uoljejue|dsue.y yuesy Jold ‘uon
-edidijaed Apnis spnpdaud pjnom
1eY1 sIsoydAsd aAIloe Jo (ased
-SIp JawILyz|y ‘89) juswiiedw

9A11US0D Jofew pajuswndoq X3 PER e 2L B

Al-1 uon ay3 ul 243uad 3j3uls

-BJLISSe|D |euol}duny UOIJeId0SSe 232 SR AsefElpEs

%61 14E3Y JIOA MAN PuE ‘YsijSu3 M_SM:% PUE JH tiol

S
8 W%TS ape.s yyy pusyaidwod pue peal adAjousyd uljduies 22U3IUaALO3 (4) |euOI13235-550.4D)
9)Iym dluedsiy-uoN (£:51) 9°€9 SIT O3 ANlIqe 4op|o Jo sJedh Tg 3By U SINO¥d paL} payIpoN dlulp sjusizedinQ (e) VSN T20Z PIdjuag
90435 40 HD Jo AJolsIH %3

HUSIA

> : se d sisA

£ 97 sJayjo auljaseq J1ay3 03 Jolid sisAjeue 11040 3UI[35eq S LYHN

= 2 dluedsiy 2’12 104 3|ge|leAe elep a.iedipawl 1707 Wouj saLepySUaq

(@] . Hated

o 2e|q dluedsly 3%L°09 pa3ul| pey osje oym Jisia aui| aJed1paw Jo 3|duwes e (q)

A -UoN 0¢L W%E6E -9seq SIVYHN TTOZ aY3 SuLinp Hoyoo
= SHYym dluedsiy-uoN 9LL 6GCE  P3]0JUS 33E JO SUBSA G9< S} NPY -du| cavo adAjousyd paii Hunwwoy (e VSN1coc linjweg
RO d 3 A dA d A f
:

o) S9p0od
:O . i 6-0D1 BUISN JISIA Buljaseq
| 97 sJayjo auljaseq 41y} 03 Jolid sisAjeue o1 0 Jowd

> €'G oluedsiy &'/ T 10} 9|qe|IeAR 949M BIEp SJedipaw Lol DEEZ i e 2tk

w oo . Syjuow g7 ejep aJedipsw

= oe|q dluedsiy 4%5°09 pa3ul| Woym Joj ‘JISIA auljaseq U6 DoSEd DALIUSDI

—_— -UON Z'¥/ Wo%S'6v S1VHN TTOZ 3y} Sunnp SRR PEUER OB 1) HOYo3 vsn

W 91YMm dlueds|y-uoN 86, €TCT P3]0Jud a8e JO Suedh G9< S)NpY :du| 2avo adAjousyd pati4 Alunwwo) (e) 020z !Mnjweqg

(%) Aad1uyg % XS (as) (u) 119142 UOISN|IXd pue uoisnjau| el Ajeixuy eLa)1d Ayjledq jusw}inidad Jo uSisep Apnis

o8e uea|y 9zis ajdwes poyiaw 3ui33as uoijejndod uoljedo| Apnis | Apnmis

(penupuod) T 379VL

6 of 16



10991166, 2023, 5, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/gps.5918 by Test, Wiley Online Library on [05/12/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

 WILEY__| 7°f1¢

|l ry

Ch

Psychi

atric

Geri

TAN ET AL

(senuruo))

AN

AN

£'0T duymuou
‘€68 9MUM

AN

(%) Amdruyy3

JU3SU0D
1%9'89 pawIojul ua1lIM apiroad
W%t 1€ 0} 3|qe pue ‘Ajjuspuadapul 3jem
(XAVARTAAA Lyy 0} 3|qe ‘Buljjamp Ajunwwo) :duj
I%EE Ko}
W%L9 ul pajedilied oym (suedh Go<
(8°9) 6L G5z page) syuaijed Ajisp|3 U]
(AdewueydAjod
3ulpn|oxs) ulewop
VO T 1ses| 1e ul juswiedw) ue
pey pue ‘(aul| Aue Jo) Juswiealy
Jaoued jo adAy Aue Suiaipdau
10 SulIapISU0d aJaMm ‘a|gelndul
9q 03 s3s130[0dou0 3uljeal)
1%6'8Y 113yl Agq paJapisuod sem eyl
W%T'T ewoydwA| 4o unowny p1jos Al/Ill
G // ‘sieah 946-0/ TS 98e)s jo sisoudelp e ‘0/< pasdy :du|
‘AlIA1oe eoisAyd Suijuanaad
saseas|p julof pue suoq Aue
1o ‘sejanbas |ed130j04nau ‘ssauj|l
Jl43e1ydAsd pa||043u0d Al400d :9X3
AIN J0/pue | 017 49y3is Joj
1%2¢ JuswaJinbau ay) se pauysp ‘aun
w%89 -|1ey Auojeaidsau o1uodyd ‘adod
(8) 99 b 10 sisougelp ‘“+sieak Op pasy du|
‘souepusnie 3uiuiely Jo %0/
ueyy ssa| ‘sduluieuy ul sxedidiyied
pue s3s91 wuogiad 01 9|qIs
-sodwi 31 9xew ey} suoljduny
-SAp ‘Buluiesy |edisAyd pue s3s93
951249X3 03 SUOIIeDIpUIRIIUOD) IXT
% X35 (as) (u) eLI9)IID UOISN|IXd pue uoisnjduj

o8e uea|y 9zis a|dwes

(sjeuoissajoud
yyjeay Aq patsagal

%EE ‘S|elia)al-4|9s %/9)
8ulidwes asuaiusAuo) (q)

adAjouayd
SAvH paliy payipoln Ayunwwo) (e)
[ejdsoy
AJISJ9A1UN opuaun( je
910¢ 9P-GT0C AON WOy
sjualzed swweaSoud
4D 1 dseyd Ales (q)
IVLS  (1DX) 3sIp2ayd uoyry Ajunwwo) (e)
12y 493sn)d
|euoljeu wouy eyep
|BUOI}295-S50.D duj|aseq
A A
xopul JO sisAjeue Alepuodas (q)
/-AVD  uolejnwndde 3pyaqg Ajunwwo) (e)
1s13ojouow|nd
J19Yy Aq ¥d paseq
-awoy ay) 03 pa.liasay (q)
SAvH adAjousyd pari4 Anunwwo) (e)

eLI9)1Id AJBIXuy eL)d Ayjrea JusWINIdAI JO

poyiaw Sui33as uoijejndod

(ponupuoD)

14oyod
aA10adso.d puejad|
910¢C Y3nHIW

|euol3das
-550. 9A1309ds0439Y
ueder 0Z0Og emezuoH

|BUOI}D35-5504D) WS
120c 240uW(io

|euUOI3035-S504D)
9ouelq TZ0oz auoydoan)

usisap Apnis
uoijedo| Apnys Qi Apms

T 379vl



10991166, 2023, 5, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/gps.5918 by Test, Wiley Online Library on [05/12/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

TAN ET AL

>
<

=
©
c

atric Psycf

C

WILEY-JEEL

8 of 16

90 uelse
‘L¥/ dluedsiy
-uou aUYym 3%1°SS
T’/ dluedsiy W%6 vy

aUYMm ‘G /T yoejg 0L ‘98ued age 4/-/9

%Ly
W%eS
AN 8¢'L9

J%ST
w%s8
AN (62) 599

3%L°0L
W%e6¢
AN e)eL

$%¥°C1
W%9°'/8
N (€8) 699

(%) Adruyy3 % X3S (as)

L9T

00T

2T

£L9S

LET
(u)

o8e uea|y 9ziIs a|dwes

(90435 pue aseasip

s,uosuyjied) JapJosip 2180j0inau

10 (elusaydoziyds pue ‘4spJo

-sip Jejodiq ‘4apJosip aAIssaldap
Jofew) ouzeiydAsd Jo AuolsiH :0x3

94]U9D |B2IpPSW leuls Junow

a3 1e A1a3.ns aA13D399 delp

-Jeduou Jofew jusmispun pue
SIE9A GO 91aM oYM sjualled :du|

‘Ajsnoiaaud
aseasip Aleuow|nd aAI32NI3SqO
‘@3043s pey oym sjualied ‘Al
-191X3p |enuew 0} paje[ad swa|
-qoJd Jo (sssupul|q Jo ssaujeap
“8'9) sJaleq uol3edluUNWWOD) X3
JUSSUOD PBaWLIOJUI USIIIM
‘4H J0 sisouSelp ‘suead 09< 98y du|

‘syjuow 9> Aduejdadxe 9|
‘9seas|p |e2130]02UO JUEB}WODUOD
e Jo/pue aseas|p AJojeuidsau
JueAd|aJ Ajjealul|d Jayjo Aue
Ynm pajuasaid USIA [eijul ayy
91043( S399M { UIY}IM uoljeq

-192ex3 d0D € pasualiadxy :0x3
ddod

yum pasoudelp ‘sueah o< pady ou|

93043s snolaaud Jo
ellusWap ‘9seasip s,uosuiiied 9x3
2P (1Y)
BulAl] Juapuadapul Joj Yydoaeasad
A3ojouy2a3 9y3 Wwody paynidal
sieaA 09< pasde s|doad :du|

3|eM 0} 3|qeun 1o uoljed
-014933p SAINUS0D Y}Im 3S0y3 se
|I9m se ‘Apn3s ay3 Jo 1Jels ay3 Jo
Syjuow { ulyym uonipuod selp
-1ed 3|gejsun ue Yim sjualied :0x3j
‘04£'0> DA4/TA34 Jo ohjed
Joje|ipoyduo.ig-isod ‘siesA 08
-0 Pa8e ‘GdOD Yim sjusired :duj

1433142 UOISN[IX3 pue uoisnjou|

SAavH

SAvH

SAvH

SAvH

V-SAvH

el ARIXUY

aJleuuorysanb

9|e3s 7|4

9Jeds Jojedipul

Ay SanqiL

adAjousayd pari4

adAjousayd pali4

adAjousyd pari4

eLa)Id Ayjlel

AN (a)

21ul]d suanredinQ (e)

AN (9)
UN (e)

AN (9)

a1ulpd syuazeding (e)

9|dwes 23ualusAu0) (q)

21ul]2 suanedinQ (e)

JedA T

J9A0 921A49s Aseuow|nd

juai3edino ue wouy
Pa}IN.II34 A|9AIFND3SUOD
pue AjpAIndadsold (q)

21ul]2 suanredinQ (e)

juswijinidaa jo

poyiaw 3ui33as uoijejndod

1404od

aAIpdadsoud Jo
sisAjeue Alepuodas ysn
120C 8uep\

|BUOI}D3S-55047) puejod
GTOZ ZoImouewYdn

|BUOI329s-5504D) uleds
T20C |eneN

[BUOI3295-55010) pueja.|
¢10¢ ulejoeyn

|euoI1329s-ss0.4) uleds
8T0C X1adedl|N-eulpajy

usisap Apnis
uoneso| Apnis | Apnis

(penupuod) T 379VL



10991166, 2023, 5, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/gps.5918 by Test, Wiley Online Library on [05/12/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

 WILEY__| 9%°f1¢

atry

‘A1ojusAUl AjaIXue ey
91€3S ‘|V1S ‘|eld} |043Uu0d pasiwopues ‘1 DY ¥Hd SIHIYlJe plojewnayd ‘Y ‘WdISAS UOIJRULIOJU] JUSWSINSESW SBWO02IN0 pajiodal-juaiied ‘SIINOYd uolielljigeyad Ateuow|nd “Yd :papJodas suou ‘YN Uolle|IjusA
dAISBAUl-UOU ‘AIN ‘Apn3s spuaJy 8uiSe pue yjjeay |euolieu ‘1 HN ‘Adesayl ua8Axo wua)l Suo| ‘| 017 {S9Seasip JO UOI3edyISSe|d [euoljeudalul ‘g a4njies ueay ‘4H ‘9|eds uoissaidap pue Ajaixue jeydsoy ‘SQvH

92130e4d |BJBUIB ‘D) (UDpJOSIp AJaIXue pasiesauad ‘YD JUSWSSISSe dLIlelIas ‘YO ‘uoljel|iqeyad deipaed ‘YD @seasip Adeuow|nd dAI32N41SO 2IU0IYD ‘QdOD ©seasip 34eay AJeuolod ‘gqHD :suoljeinaiqqy

Psychi

C

AT

5 @®©

JUSSU0D pawlIoul 3y}
u8is 03 pasnjaJ ‘Ajjuspuadapul
uoljeulwexa pue MalAla]ul

a3 ||e 919|dwod 03 3|geun aiam

Geri

6 OyMm 3soyy ‘syjuow 9> Aduejdad
19410 ‘7 Jnysin 1%£°85 -X 9JI| B 1O S9SBISIP SUIASS IXJ Suyduies so1snp
‘L8N TYT wuw eaJle awes !
3e)s-
ueydql] ‘g'TE %LTY (6'S) 8°L9 33 Ul syjuow 9g ueyy sJow wiopued a3e3s-RIN (4) |BUOI3295-550.40)
Suem ‘0’6 ueH ‘98ued 38e G6-09 c0T¥ Joj BulpisaJ ‘sJeahk +09 pady du| /-avo adAjousyd pati4 Ajunwwo) (e) eulyd 0zZ0z oeyz
'ST0T 3V
(4S2)
48noayy Juswyes. Suinp o A13s1394 sJoluas euljo.ed
6 210J3q B3 VO 3y3 pajejduiod Eot. mu:ma_u._tma m_.g_w__m_ Q)
Jayjoppe|g ‘16 AN pey oym asoyj Se .adued 3seauq o o |euoI1329s-5504D) VSN
9)Iym dluedsiy-uoN O/ ‘©8ueu a8e 9g8-G9 06T UMM (SIE9A GOZ) UBWOM Jap|Q dU| SINO¥Yd  X3pul Ayjle.) eurjoied Ajlunwwo) (e) 6T0T SWel|[IM

JUSSU0D pawLIojul spiaoad

03 Alljiqe ue payoe| Jo ‘@3en3ue|
uewlan) ayy ul Asuspyoud jusid
-JJns payde| ‘pul|q JO Jesp SJoM
sjualjed ‘syjuow g UIyIm |eje}

WIS3p pINOM 1ey) Ssau||l 949ASS

sdo Sunjediijied
wo.) pa329|as Ajwopuel
||e - Apnis dn-moj|o}

e pasoudelp sdo ‘swoy 3uisinu S} pue (300233y)
e U] pani| spualzed “Ajuo SHsIA sjualjed ased Asewud ul
3%L°59 SWOY 3J9M SUOIIE}NSUOD d9 :9X3 9|eas Ajjleu) m_u:wEwﬁ pue uopluzod
W%eEVE syjuow T 3se| ayy 1ea1uld (YHSD) Butase uo Apnis |euonoas
(co€) 898 UIyMm 32B3U0d 49 T< ‘eljuswisp AJojuanuj Sulase pue yjeay uewLa9 [eutpniiBuoT (q) -ss04D Aueuia
NIN ‘98ueJ a3e 86-¢8 168 J0 @duasqe ‘siedh +G/ pasy :ou| Al3IXUE J1i3E149D) J0 Apn3s ueipeue) Ayunwwo) (e) 6T0T 19Z]PM
(%) Aad1uyrg % XS (as) (u) 119142 UOISN|IXd pue uoisnjdu| eLIgId Ajeixuy eLa)d Ayjledq jusw}inidad Jo uSisep Apnis
age uea|y azis ajdwes poyjaw 3uinss uonejndod uolnedo| Apnis @| Apnis

TAN ET AL

(penupuod) T 374dVL



10 of 16 WILEY_ Ge

ric Psychiatry

TAN ET AL

TABLE 2 Presents the ratings of each study in order to assess study quality and risk of bias using MMAT.

Are measurements

appropriate
regarding both
the outcome

Are the participants
representative

Report ID (author of the target

and year) population? and exposure?
Mhaolain 2012°* No Yes
Amare 2020% Yes Can't tell
Damluji 20212° Yes Yes
Bekic 2019% No Yes
Cleutjens 2021%¢ No Yes
Damluji 20202 Yes Yes
Denfeld 2021%° No Yes
Dziubek 20202’ No Yes
Gephine 20212* No Yes
Gilmore et al. 2021 Yes Yes
Honzawa 202028 No Yes
Medina-Mirapeix 2018°° No Yes
Uchmanowicz 20158 No Yes
Wang 2021°? No Yes
Welzel 2019%2 Yes Yes
Williams 2019°° No Yes
Zhao 2020% Yes Yes
Bernal-lopez 2012%° Yes Yes
Naval 2021°%° No Yes
Bourgault-fagnou 2009%° Can't tell Yes
McHugh 2016%° No Yes

?Defined as <20% missing data in this review.

Are the confounders
accounted for in

the design

and analysis?®

During the study
period, is the
exposure occurred
as intended?®

Are there complete
outcome data??

Yes Yes Can't tell
Yes No Can't tell
Yes No Yes
Yes No Yes
No No Yes
Can't tell No Yes
No No Can't tell
No No Can't tell
No No Yes
Yes Yes Yes
No No Yes
Yes No Can't tell
Yes Yes Can't tell
Yes No Can't tell
No Yes Yes
No Yes Yes
Yes Yes Can't tell
Yes Yes Yes
Yes No Yes
Yes No Yes
No Yes Yes

bDefined as one or more confounders adjusted for (variables were not pre-specified).

“Defined as measurements of frailty and anxiety clearly carried out at the same timepoint in cross-sectional studies, or for longitudinal studies that the

exposure clearly occurred prior to the outcome.

3.5 | Observational studies and meta-analysis
findings

3.5.1 | Odds of anxiety in older adults with frailty
versus robust

Among the 21 studies, 10 studies measured the odds of anxiety ac-
cording to frailty status.}22-2426:30.31.3437.39 Erai| participants had
significantly higher levels of anxiety versus robust participants
(OR = 3.48, 95% Cl: 2.08, 5.81, Figure 2A). Positive associations
were consistent across studies but high heterogeneity was found
(1> = 94%). Three studies'®**%? applied a multivariable logistic
regression model to adjust for covariates, including sociodemo-
graphic, behavioural and health characteristics. We analysed these
separately and found similar a similar value to the meta-analysis of
unadjusted ORs (OR 3.37,95% Cl 1.55-7.31, N = 3, 12 58%, Figure 2B).

As the levels of anxiety between frailty and robustness were
characterised by high heterogeneity (1> = 94%), we conducted a
subgroup analysis stratified by frailty criteria. When restricting to
studies that utilised the Fried frailty phenotype,13227243034 the ef-
fect estimates (OR = 3.79, 95% Cl: 2.21, 6.49, I> = 86%, Supple-
mentary file 2A) did not significantly change compared to the
primary analysis and heterogeneity lowered slightly but was still
substantial.

We also carried out subgroup analyses by single clinical con-
ditions (Supplementary file 2B). There were significant associations
in cardiovascular conditions, cancer, other and in general older
adult populations and none in respiratory (but it should be noted
that this is one very small study). Heterogeneity ranged from 0% in
the general population to 72%-73% in clinical populations, sug-
gesting that estimates may be more homogenous in general pop-

ulations. This may arise from the small, single site nature of some
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TAN ET AL
Frail Fit (or robust) Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Bernal-Lopez 2012 45 131 50 449  12.5% 4.18 [2.62, 6.65] 2012 —=—
Medina-Mirapeix 2018 1 12 2 24 3.2% 1.00 [0.08, 12.27] 2018 =
Bekic 2019 10 24 11 81 8.9% 4.55 [1.62, 12.74] 2019 —_—
Zhao 2020 44 275 186 1900 13.1% 1.76 [1.23, 2.51] 2020 -
Damluji 2020 115 347 91 866  13.3% 4.22 [3.09, 5.77] 2020 -
Amare 2020 36977 201804 27018 225983 14.0% 1.65 [1.62, 1.68] 2020 a
Damluji 2021 137 527 53 1197 13.2% 7.58 [5.41, 10.62] 2021 -
Gilmore 2021 29 176 5 143 9.3% 5.44 [2.05, 14.47] 2021 =
Wang 2021 11 31 25 136  10.1% 2.44 [1.04, 5.74] 2021 —
Cleutjens 2021 5 12 0 20 2.4%  30.07 [1.48,612.09] 2021 >
Total (95% CI) 203339 230799 100.0% 3.48 [2.08, 5.81] <
Total events 37374 27441
i . - - . T - - - : ‘l : :
Heterogeneity: Tau® = 0.49; Chi* = 141.51, df = 9 (P < 0.00001); I* = 94% 0.005 01 10 200

Test for overall effect: Z = 4.75 (P < 0.00001) Lower in frail group Higher in frail group

A Summary effect on the increased risk of anxiety in frail vs robust groups derived from dichotomous data

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Gilmore 2021 1.887 0558 266% 6.60[2.21,19.70] e —
Mhaalin 2012 1.47 0584 253% 4.351[1.38, 13.66] I —
Zhao 2020 0.708 0221 481% 2.03[1.32,313] ——
Total {95% CI) 100.0% 3.37 [1.55,7.31] e
Heterogeneity: Tau®=0.28; Chi*=4.81, df=2 (P = 0.049), F=58% 02 0 10 50

Testfor overall effect Z= 3.07 (P = 0.002) Lower in frail group  Higher in frail group

B Summary effect on anxiety risk in frail vs robust groups derived from adjusted odds ratios

Frail Fit (or robust) Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Mhaolain 2012 8.09 2.55 26 4.54 1.79 309 20.3% 1.91[1.48, 2.33] 2012 -
Uchmanowicz 2015 9.5 45 11 3.9 33 89 20.1% 1.61[0.95, 2.28] 2015 —r—
Honzawa 2020 45.5 0.9 99 351 11 75  19.3% 10.45[9.30, 11.60] 2020
Gephine 2021 12.2 5.2 19 79 38 25 20.1% 0.95[0.32, 1.58] 2021 —
Naval 2021 7.8 49 31 33 3.2 32 20.2% 1.08 [0.55, 1.61] 2021 —
Total (95% CI) 186 530 100.0% 3.13 [1.06, 5.21] ——ni———
Heterogeneity: Tau® = 5.46; Chi® = 230.75, df = 4 (P < 0.00001); I* = 98% _54 _42 3 5 j‘
Test for overall effect: Z = 2.96 (P = 0.003) Lower in frail group Higher in frail group

C Summary effect on anxiety symptoms in frail vs robust groups derived from continuous data and random effect model

FIGURE 2 Forrest plots of studies assessing frail versus robust populations.

of the studies in single clinical populations, which may affect gen-
eralisability, or may be a chance finding from the small number of
studies available as general populations can also include older
people with a range of health conditions. Visual inspection of the
funnel plot revealed no evidence of publication bias (Supplemen-
tary file 3).

352 |
frailty

Odds of anxiety in older adults with pre-

We conducted further analyses to explore the odds of anxiety be-
tween frail versus prefrail participants (Figure 3). Across six
studies, 132324303439 frai] participants had higher odds of having
anxiety than those who were prefrail (OR = 2.05, 95% Cl: 1.35, 3.11,
12 = 73%, Figure 3A), but to a lesser extent than frail versus robust

comparisons.

Across the same six studies, older adults with prefrailty had
higher odds of having anxiety than robust participants (OR = 1.95,
95% Cl: 1.41, 2.71, I” = 63%, Figure 3B), again to a lesser extent than
frail versus robust comparisons. Pre-frailty analyses also had sub-
stantial levels of heterogeneity. This association was also present
but to a lesser extent when adjusted ORs were combined (N = 3,
1.46, 95% ClI 1.19-1.79, I> = 0%, Figure 3C), confirming these
findings.

3.5.3 | Odds of frailty in older people with anxiety

Only one study was found which assessed the odds of frailty in older

people with anxiety. Welzel®2

recorded higher frailty scores in the
group with anxiety when compared to participants with no anxiety,
however a binary logistic regression model showed no significant

association between frailty and anxiety. One longitudinal study,
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Frail Prefrail Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Medina-Mirapeix 2018 1 12 14 101 3.4% 0.56 [0.07, 4.72]
Zhao 2020 44 275 268 1928 23.4% 1.18 [0.83, 1.67] ==
Bernal-Lopez 2012 45 131 78 347 21.3% 1.80[1.16, 2.80] ——
Damluji 2021 137 527 179 1535 25.4% 2.66 [2.07, 3.41] ===
Bekic 2019 10 24 14 79 10.8% 3.32[1.22, 8.98] —_—a—
Gilmore 2021 29 176 12 221 15.6% 3.44 [1.70, 6.95] —
Total (95% CI) 1145 4211 100.0% 2.05 [1.35, 3.11] i
Total events 266 565
Heterogeneity: Tau? = 0.16; Chi* = 18.63, df = 5 (P = 0.002); I> = 73% t + + t t t
0.1 0.2 0.5 2 5 10
Test for overall effect: Z = 3.36 (P = 0.0008) Lower in frail group Higher in frail group
a Summary effect on the increased risk for anxiety in frail vs prefrail groups derived from dichotomous data and random effect model.
Prefrail Robust Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bekic 2019 14 79 11 81 10.2% 1.37 [0.58, 3.24]
Bernal-Lopez 2012 78 347 50 449 22.9% 2.31[1.57, 3.41] —
Damluji 2021 179 1535 53 1197 25.6% 2.85[2.08, 3.91] ——
Gilmore 2021 12 221 5 143 7.4% 1.58 [0.55, 4.60] S - E—
Medina-Mirapeix 2018 14 101 2 24 3.9% 1.77 [0.37, 8.37]
Zhao 2020 268 1928 186 1900 30.0% 1.49 [1.22, 1.82] —-
Total (95% CI) 4211 3794 100.0% 1.95 [1.41, 2.71] ’
Total events 565 307
Heterogeneity: Tau? = 0.08; Chi? = 13.60, df = 5 (P = 0.02); I* = 63% 012 015 é é
Test for overall effect: Z = 4.00 (P < 0.0001) Lower in prefrail Higher in prefrail
B Summary effect on the increased risk for anxiety in prefrail vs robust groups derived from dichotomous data and random effect model.
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio]  SE Weight IV, Random, 95% CI IV, Random, 95% CI
Gilmare 2021 0.658 0.596 3.0% 1.93 [0.60, 6.21] —
Mhaalin 2012 029 0321 104% 1.34[0.71, 2.51] —
Zhao 2020 0.378 0111 BBEE% 1.46[1.17,1.81] .
Total {95% CI) 100.0%  1.46[1.19,1.79] -
Heterogeneity: Tau®= 0.00; Chi*= 0.30, df= 2 (P = 0.86); F= 0% ) t t {
Testfi Il effect: Z= 3.65 (P = 0.0003 0.02 0.1 10 Al
estfor overall effect: 2= 3.65 (P = 0. ) Lower in pre-frail group Hlgher in pre-frail group
C Summary effect on the increased risk for anxiety in prefrail vs robust groups derived from adjusted ORs
Frail Prefrail Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Rand 95% CI
Bourgault-Fagnou 2009  40.68 10.23 49 33.99 7.65 63 20.2% 0.75[0.36, 1.14] 2009 -
Mhaolain 2012 8.09 2.55 26 5.86 2.04 289 20.2% 1.07 [0.66, 1.48] 2012 -
Dziubek 2020 40.5 9 19 46.75 12.25 17 19.8% -0.57 [-1.24, 0.10] 2020 -
Honzawa 2020 45.5 0.9 99 39.2 1 81 19.7% 6.63 [5.88, 7.38] 2020 -
Naval 2021 7.8 4.9 31 6.8 7.3 64 20.2% 0.15 [-0.28, 0.58] 2021 =
Total (95% CI) 224 514 100.0% 1.59 [-0.16, 3.33] R
Heterogeneity: Tau? = 3.88; Chi® = 253.17, df = 4 (P < 0.00001); I’ = 98% _94 _52 ) é j;
Test for overall effect: Z = 1.78 (P = 0.07) Lower in frail group Higher in frail group
D Summary effect on the increased risk for anxiety in frail vs prefrail groups derived from continuous data and random effect model.
Prefrail Robust Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Honzawa 2020 39.2 1 81 35.1 1.1 75  32.9% 3.89 [3.35, 4.43] —
Mhaolain 2012 5.86 2.04 289 4.54 1.79 309 33.9% 0.69 [0.52, 0.85] bad
Naval 2021 6.8 7.3 64 3.3 3.2 32 33.3% 0.56 [0.12, 0.99] -
Total (95% Cl) 434 416 100.0% 1.70 [0.01, 3.38] ——casiliiR——
5 .

Heterogeneity: Tau? = 2.17; Chi? = 127.17, df = 2 (P < 0.00001); I* = 98%

Test for overall effect: Z = 1.97 (P = 0.05)

-4

L

5
ower in prefrail Higher in prefrail

E Summary effect on the increased risk for anxiety in prefrail vs robust groups derived from continuous data and random effect model.

FIGURE 3 Forrest plots of studies assessing prefrail versus robust and frail populations.

McHugh,?? reported that anxiety as an antecedent was not associ-

354 |

ated with an increased likelihood of frailty transitions after 2 years.

No studies explored the odds of pre-frailty in older people with

anxiety.

Incidence and prevalence

As most of the studies included were cross-sectional, we could

not assess incidence. The overall prevalence of anxiety in 203,339
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people with frailty across the 10 studies was averaged at
18,49, 13.22-24.26,30,31,34,37,39

3.5.5 | Anxiety symptoms and frailty

Five studies!?2128:35.38

reported that frail participants had signifi-
cantly higher symptoms of anxiety than robust participants
(SMD = 3.13, 95% Cl: 1.06, 5.21, I> = 98%, Figure 2C). To explore
heterogeneity, we carried out a sensitivity analysis excluding Hon-
zawa 2020s high value (the only study to measure anxiety using the
STAI rather than HADS), which reduced heterogeneity to 66% and
the effect size to SMD 1.41 (95% Cl: 0.93, 1.89). MD could now also
be calculated, reflecting an increase of almost four scale points in frail
older adults (MD 3.95, 95% Cl: 3.13, 4.76). As Kihon and Tilburg
frailty criteria contain psychological elements, we conducted a sub-
group analysis on the three studies utilising Fried frailty pheno-
type.t>2135 The combined effect size and level of heterogeneity
were lower (SMD 1.34, 95% Cl: 0.71, 1.97, I> = 77%, Supplemen-
tary file 2C).

Frail participants had mildly higher levels of anxiety than pre-
frail older adults (SMD = 1.59, 95% Cl: —-0.16, 3.33, I> = 98%,
Figure 3D) although this was not statistically significant. Removing
Honzawa's data reduced the effect size and heterogeneity but did
not change non-significance (SMD 0.39 95% Cl: -0.22, 1.00,
1?2 = 86%, Supplementary file 2D). When examining anxiety in prefrail
versus robust older adults, prefrail participants had mildly higher
levels of anxiety (SMD = 1.70, 95% Cl: 0.01, 3.38, I> = 98%,
Figure 3E).

Two studies could not be included in meta-analysis due to

2033 and had mixed evidence. Williams'? reported

reporting T-scores
a non-significant difference in anxiety between frail/prefrail and
robust participants, whereas Denfeld?° found higher anxiety scores
in the frail group when compared to the robust one. No studies re-

ported correlations between frailty and anxiety.

4 | DISCUSSION

This systematic review and meta-analysis explored the relationship
between frailty and anxiety from mainly cross-sectional studies. Our
comparative meta-analyses support a clear relationship between
frailty and anxiety. Frail older adults are more than three times as
likely to experience anxiety symptoms than robust adults; studies
that adjusted for covariates found similar estimates. Frail older adults
had substantially higher anxiety scores than robust individuals, with a
likely effect size of >1 SMD. Our review also showed trends by frailty
level: frail older adults were more likely to experience anxiety than
prefrail populations and prefrail participants are more likely to
experience anxiety or higher levels of anxiety symptoms than robust
participants. The association between frailty and anxiety is clear.
However, evidence was of variable quality, there was little evidence

exploring the levels of frailty in anxious older populations versus non-

anxious and only one longitudinal analysis, which limits our ability to
draw conclusions as to the direction of effect.

Previous studies have shown a clear bidirectional relationship
between frailty and depression in older adults.>®*® Our review
confirms a similar relationship for frailty and anxiety, although di-
rection of effect could not be determined. The relationship between
mood disorders and frailty is complex. Both anxiety and depression
share overlapping symptomology like functional impairment and
sleep disturbance leading to increased risk of disability,** which may
also be a consequence of increasing frailty.>**? As frailty is multi-
factorial in nature, the drivers of frailty (including obesity or
malnutrition, low physical activity, smoking) may lead to disability
through reduced functioning and subsequently cause depression or
anxiety. Likewise, depression may exacerbate the elements that
precipitate frailty.*® Although the co-occurrence of depression and
anxiety is relatively common, four studies in this review still reported
higher levels of anxiety in frail older adult populations after adjusting
for depression.'?133238 Anxjety alone also has clear associations
with cognitive decline, functional dependence and increased medical

morbidity,“’43

all closely linked to frailty. In addition, age is closely
associated with frailty. In papers which adjusted for confounders, all
but one adjusted for age. As the meta-analyses based on adjusted
data reported similar values to those based on unadjusted data, it
seems that age is unlikely to affect the relationship between frailty
and anxiety, but this warrants further exploration.

In contrast to more familiar depressive symptoms, older people
may struggle to differentiate between realistic worries about
daily situations (e.g. falls) and ongoing problematic anxiety.'® Mental
health conditions are often normalised as part of multiple comor-
bidities, age-related issues, and functional difficulties.** This high-
lights the importance of a proactive approach to ensure that anxiety
assessment is part of comprehensive and holistic frailty assessments.
Since 2017, frailty has been routinely identified by UK general
practices using the electronic Frailty index (eFl) score, although this
does not currently include anxiety as one of the deficits. Older adults
with moderate to severe frailty are offered a review, which could
provide a window of opportunity for asking about anxiety symp-
toms.*®> By shifting to patient-centred and shared-knowledge
consultation models, education of older adults in recognising anxi-
ety is important. Campaigns to highlight the issue of anxiety in later
life, and particularly in frailty, may help to reduce any stigma asso-
ciated with mental health and encourage older adults to present with
symptoms. Further research is warranted to understand whether
proactive anxiety screening and treatment in frail older adults will
lead to a reduction in anxiety symptoms and improvements in other
outcomes. Community and primary care professionals play a vital
role in identifying anxiety in prefrail and frail populations. As
observed with depression,*® successful prevention and treatment of
anxiety may have beneficial effects on frailty by increasing physical
and social activity, improving the physical indicators of frailty.

There is evidence for pharmacological and non-pharmacological
treatments for generalised anxiety disorder in older people.”*®

However, the majority of these trials focus on those aged 65-75,
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with little evidence for non-pharmacological treatments for anxiety
in frail older people.*’ Given the clear associations identified in our
review, future research could evaluate the benefits and risks of
anxiety treatments in frailer populations. There is evidence that some
drugs such as selective serotonin reuptake inhibitors can lead to a
higher risk of postural hypotension and falls.>®

Strengths of our review include broad inclusion criteria in order
to ensure the results were as generalisable as possible, while
exploring subgroups to further understand the data. The majority of
screening was undertaken by only one reviewer, however we
involved a second reviewer at critical stages of the screening and
agreement on inclusion decisions was high. The review was limited by
the studies included, which varied in size and quality. The majority of
studies utilised cross-sectional methods, and therefore the direc-
tionality of the relationship between frailty and anxiety is uncertain.
Further research should explore longitudinal associations and
examine which factors moderate this relationship. This may help
determine optimal timing of interventions for frail and/or anxious
older adults. Although we observed high statistical and clinical het-
erogeneity, our findings were largely consistent across studies in
finding positive relationships. Our subgroup analyses were post hoc
rather than based on pre-specified hypotheses and are limited in how
well they can explore heterogeneity. They therefore should be un-
derstood as exploratory rather than definitive. These analyses sug-
gest that the different criteria and cut-off values used for defining
frailty did not explain the high heterogeneity, but the choice of
anxiety instrument may be more important and that different un-
derlying health conditions may play a role. These hypotheses warrant
further exploration in future studies, in addition to exploring other
sources of heterogeneity using more rigorous techniques such as
meta-regression when further data are available.

5 | CONCLUSION

This is the first systematic review to synthesise the associations
between frailty and anxiety, and to present definitive evidence of
an association. It is therefore recommended that future re-
search evaluates the effectiveness of proactive anxiety screening
and anxiety treatments for frail older adults. Further research is
also needed to understand the direction of effect in this

population.
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