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ABSTRACT (148 words)

Objective:Toassesselationships between resilience, frailty and outcomegriatric rehabili-

tion inpatients:

Method: Eighty-nine inpatients had Brief Resilience Scale (BRS) and frailty ind&GR)-
completed.Pearson or Spearman correlation wastaskdermine correlation betwe&RS FI-

CGA and.eovariates. Multivariate logistic regression was tsddtermine associationg-b

tween resilience, frailty and covariates with functional independence measure (FIM) gain, length
of stay (LOS)>21 days, mortality and discharge care requirements.

Results: Thereywas a negative correlation betvidd@Band premorbidFlI-CGA (r=-31, p=0.03)

and admissioiFl-CGA (r=-0.26, p=0.01) and betwe&RS and Minimental State Examination
score (rho=-0.26, p=0.02)BRSwas not associated with observed outcomes. Premierbid

CGA was associated with inpatient mortality and greater incieddeCGA during acute stay

was associated. with greater LOS. All patients who died were fral@A=>0.25).

Conclusion; Resilience and frailty were inversely related. Frailty was an independent predictor
of rehabilitation LOS and mortality.
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INTRODUCTION

The frailty syndrome characterizéhe loss of physiological reserve thsassociated with in-
creased susceptibility illness and higher mortality [1Interventiongo mitigate frailty have

shown maodest benefiv date [2. Psychological resiliencethe abilityto adapt positively when
faced with adversity [3,4} is dynamic, potentially-modifiable [5], arghnbe approximatedsd

ing validated scales [6,7]. Aealthassef’ resilience may be protective against physical changes
in setting of frailty and acute health conditions [8]. However, tlsdittle published literature
examining relationships between psychological resilience measures, frailty, and funetional r

coveryin older people [8].

AIMS

This study aimedb (1) asses$actors associated with resilience and fraittgeriatric rehabila-

tion inpatients, (2) examine the relationships between resilience and frailty, and (2) associations
between resilience, frailty and outconwéssEM admission.

METHODS

Setting and.participanté prospective, single-centre cohort study was conducted over 9 months

in a GEM«(Geriatric Evaluation and Management) ward. Participants were over 65 years of age,
spoke English, MiniMental State Examination (MMSE) score>18 [9]. Ethics approval was ob-
tained from the Austin Health, Research Ethics Committee; informed consent was obtained for

all participants:

Data collection and outcome measufessilience was assessed using the Brief Resilience Scale

(BRS) within one week of GEM admission. TBRS comprises self-rated statements on a 5-
point Likert.scale. Scores range from 6-30, higher scores reflecting greater resilienB&SI ' he
has consistently shown excellent psychometric properties, takes 10-15 rtoradesnisterjs
validatedin.elder adults, freely available and requires no user trainirig [10

Frailty was'measured using the Frailty Index from a Comprehensive Geriatric Assessment (FI-
CGA) based on health deficits codasiordinalor binary variables [11-13FI-CGA wascom-

pleted for the day of interview (admissiBRCGA) and retrospective premorlfid-CGA was

based omarticipants’ health records (premorbkl-CGA). “Frail” was definedsFI-CGA>0.25
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[14]. Additional baseline data included age, gender, admission diagnosis, comorbidities, acute
LOS, MMSE scores and current use of psychotropic medications.

Outcome data included Functional Independence Measure (FIM) gain (high/low: dichotamised
median);length of stay (LOS)>21 days, inpatient mortality and increased car@neksis

charge. Routinely-completed on admission and discharge from subacute rehabilitaties), FIM
usedto track changes performance over time [19} comprises 18 items, grouped into two

subscales (motor and cognition), scored fa@126 (higher=greater independence)][16

Statistical@analysisStatistical analysis was completed ussRSSv/24. Data were compareé-b

tween groups using Mann-Whitneytest (honparametric)Student’s or paired t-test (un-
paired/paired parametric data). Pearson (parametrigpearman (nonparametric) correlation
were usedo.assessorrelation between frailty, resilience and functional measéieSGA,
BRSand baseline FIM scores) aB&S and age, comorbidities, psychotropic medications and
MMSE score.

Multivariate binary logistic regression was usedetermine associations between BRS, frailty
indices andweovariates (e.g. age) with dichotomised functional outcomes (i.e. FIM gain
(high/low); extended LOS, increased care on discharge, and mortality). All models included age,
BRS, and frailty measurés premorbid and admissiddl measures were highly correlated, only
the term of\greatest significance were retaimeitie modeto avoid multicollinearity.

Other variablesywere includé&d multivariate models using forward conditional selectfon
p<0.05 including interaction terms (BRS*frailty measutesjetermine whether resilience influ-

enced any observed associations between frailty and outcomes or vice versa.

RESULTS

Baseline characteristics and outcomes are presenieble 1. BRSdid not differ significantly
accordingie'gender (p=0.47) or NESB status (p=0.06). There was a significant correkation b
tweenBRS anduMMSE Score (Spearman rho=-0.26, p=0.02) but no correlation with age (r=0.17,
p=0.11) or number of comorbiditi¢s=-0.08 p=0.47).

Fifty-nine (66%) of patients were classifiad“frail” accordingo premorbidFI-CGA (FI1>0.25).
FI-CGA did not differ accordingo gender (p=0.06 [premorbid], p=0.10 [admission]) or NESB
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status (p=0.90 [premorbid], p=0.52 [admissioR]}CGA at GEM was significantly lower than
premorbidFI (paired t-test, p<0.001). There was a negative correlation between ah&hged
MMSE (rho=-0.30, p=0.007).

Resilience, Frailty and Baseline FINIhere was a small negative correlation betwies and
premorbidEl-CGA (r=-31, p=0.03) and admissidfl-CGA (r=-0.26, p=0.01) that remainea-
nificant when _controlling for age, gender, MMSE, psychotropic medications and comorbidities

(data net shown). There was no correlation betvidfe8 and changen FI-CGA (r=0.05,

p=0.64) orbaseline FIM (r=0.92, p=0.39). FIM on admission correlated significantlylwith
CGA atadmissionr=-0.40, p<0.001) but not premorh(d--0.15, p=0.15). Admission FIM also
correlatedwithnchange FI-CGA such that those with greater increasé&ailty between
premorbid‘and‘GEM admission were more likigljhave poorer FIM scores (r=-0.45, p<0.001).

Patient Qutcome®utcomes are reportéatable 1. Four patients were transfertedcute or

palliative care wards (of whom 3/4 diadinpatients); 4 patients died on the wadd the e-
mainder, thirty-eight patients required higher care on discharge (including 11 discioamged

ing home eare)-I-CGA were highein patients that died; premorbid: (mean [standard deviation,
SD]= 0.3910.07] vs 0.31 [0.10], p=0.02; admission: 0.52 [0.06] versus 0.44 [0.11], p=0.009;
BRSdid net.differ (p=0.90). All patients that died weéifeail” (i.e.premorbid and admissidit-
CGA>0.25):

FIM Gain.EIM gain was associated with baseline FIM motor score such that those with lower
FIM motor.were more likelyo have higher FIM gains. There was no associaesnwith frail-
ty (premorbidFI-CGA: trend-level only, p=0.06), age BRS (Table 2).

Extended LOSLOS>21 days was associated with chaimgel-CGA (between premorbid and

GEM admission) such that increasdrailty during acute admission was associated with longer

LOS); no association waeenwith age or BRS.

Inpatient mortalitywas associated with increadeldCGA at premorbid but not GEM admission,

adjusted for age arBRS score (each non-significant).

Requirement for increased care on discharge associated with living alone prioradmission,
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baseline FIM and FIM gain (eack(@O001), such that lower FIM and smaller FIM gain during
admission increased the likelihood of increased care requirement on discharge; thersigras no

nificant association with agéJ-CGA and BRS.

DISCUSSION:

In this study our findings were (1) a robust, significant negative correlation between resilience
scores and frailty indices (i.e. lower ftgicorrelated with higher resilience and vice versa), (2)

no relationship between resilience and rehabilitation outcomes, and (3) significant associations
between frailty; LOS and mortality but not FIM gain or discharge destination.

To our knowledge, only one paper has previously described frailty and resilience maasures
geriatric rehabilitationln orthopedic surgery patients (n=81, mean age=74), Rebagliatband
leagues reported that resilience appetwedfluence the relationship between frailty and disabi

ity, in that frail individuals wth higher resilience had higher discharge FIM scores thanrirail i
dividuals with=low resiliencdn their cohort, resilience, but not frailty, was associated with-fun

tion at discharge [8]In our study, frailty but not resilience, was associated with functiorial ou
comesin out, study, and no significant interaction between resilience and frailty on outcomes was
demonstrated. Sample demographics and methodological differences limit direct comparison, but
could account for some of this disparity. A possible reason that this study did not demonstrate a
relationship_between resilience and functional outcaméseto small cohort size and selection
factors. The"study population reported relatively-HgS scores, did not include non-English
speakers, was‘older (median age=83) and was predominantly (66%) frail [14], but excluded
those too (frail or unwell for transféw GEM. Previous studies have actually suggested a aerrel

tion between advancing age and increasing resilience [17]. Inclusion of greater diversity of age

and backgrounds may enable a better appreciation of this.

The inversescorrelation identified between resilience and frailty, and resilience and cognition are
interesting‘and consistent with previous literature suggesting that psychological resilience may
play a rolein physical health [17]. However the direction of associations cannot be assumed, i.e.
it is not clear whether physical frailty impacting psychological wellbeing or vice versa, ®r a

sociations reflect important shared risk factors (e.g. depression, cerebrovascular disease).
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Characterisation dhese relationships may further our understanding oftodaster resilience
asa potential interventioto mitigate detrimental impacts of frailty [18].

Frailty measures were associated with LOS and mortality: premorbid frailty predicted mortality,
whereas increaga FI-CGA during acutestay predicted extended LOS. Previous studies have
also shown.that frailtys associated with increasadhospital mortality and LOS [12]. Thes®-
ciation greaterdncrease FI-CGA with greater LOSs intriguing and warrants further review.
Resilience; frailty and functional outcomes remain challenging contmegégine [1Q. This

makes analysis'and interpretation difficult; laxkassociation may reflect deficits measue-

ment scales rather than lack of a true relationship. The scoresBR&®nd FIM demonstrate
ceiling effectgresultingn limited result variation As three different investigators administdr

the scales;uinter-rater reliability may have affected findings, although efforts werdowesstib-

lish concordance and train all assessors poidata collection. The medical heterogeneity of
this population may contribute challenges improving functional outcomes regardless of the
intervention. Selection bias another consideration, for instance, that®e were cognitively
impaired (unableéo consentpr lacked conversational English were excluded, limiting applic
bility of resultsto general Australian older adults, where 22% of the population over the age of

65 are from,a non-main English speaking country [20].

CONCLUSION:

In this small study of geriatric rehabilitation inpatients, there avasverse correlation between
resilience'and frailty observed. Although resilience was not associated with functional outcomes
in this studyssindependent associaswvereseenbetween frailty or increase frailty, mortality

and extended:=OS. Further studyequiredto better appreciate whether interventioraddress

psycholagicalresilience could influence fraitiyoutcomes for geriatric rehabilitation inpatients.

IMPACT STATEMENT:

It is envisaged.that resilience magtasanadjunctto the assessment of fraility the ageing

population. Understanding how psychological resilience influences physical health and outcomes
has broad applications. These may include better selection of participants for certain pasgrams

well asresilience trainingo improve functional outcomes.
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TABLES

Table 1: Participant Baseline Characteristics and Outcomes

Basdline Characteristics

Agein yearsy median (IQR) 83 (78-88)

Gender(%)

Female 57 (64)
Male 32 (36)
F:M 16:9

Marital Statug%)

Married 32 (36)
Single 57 (64)
Non-native English speaker (%) 12 (13.5)
Number.ef.comorbidities, median (IQR) 7 (5.5-9)

Prescribed psychotropic medicatidfs) 27 (30)

Premorbid residence, n (%)

Private'residence no carer 52 (58)
Private residence with carer 35 (39)
Residential Aged Care Facility 2(2)

BRS 3.83 (3.17-4.17)
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FI-CGA
Premorbid
Admissionto GEM
Changén FI-CGA (premorbidto GEM)

0.32 (0.24-0.40)
0.46 (0.37-0.52)
0.13 (0.09-0.17)

Premorbid frailty (premorbi&l-CGA>0.25), n (%) |59 (66)
Outcome'Measur es
FIM gaini“median (interquartile range) 24 (15-38)

Length of Stay, days, median (interquartile range)

Total (acute + GEM): 46 (29-57)

GEMonly: 26 (18-42)
Extended.LOS (>21 days), n (%) 58 (65)
Discharge destination, (&)

Private residence no carer 23 (26)

Private residence with carer 45 (51)

Residential Aged Care Facility 13 (15)

Died/transferredo acute/palliative care 8(9)
Higher care an discharge (including mortality) 38 (43)

Table 2: Multivariate Logistic Regression Analysis: GEM Outcomes
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A.Increased Careon Discharge | OddsRatio| 95% ConfidencelInterval | p-value
Age 0.97 0.90-1.05 0.97
Resilience Score 0.98 0.87-1.10 0.77
Admissionkl 0.97 0.92-1.03 0.39
Home alone=(vs with carer/RAC| 0.08 0.02-0.31 <0.001
FIM total (admission) 0.93 0.90-0.97 <0.001
FIM gain 0.94 0.91-0.98 0.001
B. Mortality OddsRatio| 95% Confidencelnterval | p-value
Age 1.04 0.93-1.16 0.53
Resilience Score 1.07 0.88-1.31 0.51
FI_Premorbid 1.1 1.01-1.22 0.04
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C. Long Rehab LOS OddsRatio | 95% ConfidencelInterval | p-value
Age 1.06 0.99-1.13 0.10
Resilience Score 0.92 0.82-1.02 0.13
Changdn FI-CGA 1.15 1.05-1.27 0.004
D. FIM Gain (high/low) OddsRatio | 95% ConfidencelInterval | p-value
Age 0.95 0.88-1.01 0.10
Resilience"Score 1.02 0.92-1.14 0.72
PremorbidFI 0.95 0.91-1.00 0.06
FIM motor-baseline 0.95 0.91-0.98 0.002

Table legend: Regression terms.Increased care on discharge. Non-significant varialdes e

cluded from"madel: gender, NESB, premorbid FI, chandd, acute LOS, interaction terms

(premorbid"FI*Resilience Score, Admission FI*Resilience Score, CharfgéResilience

Score).B#Mortality. Non-significant variables excluded from model: gender, premorhid res
dence status, NESB, GEM admission FI, chandd, acuteLOS, interaction terms (premorbid
FI*Resilience Score, Admission FI*Resilience Score, Chamdd*Resilience ScoreC. Ex-

tended LOS. Non-significant variables excluded from model: gender, NESB, premorbid Fl, Ad-

mission Fl, acute LOS, interaction terms (premorbid FI*Resilience Score, Admission
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FI*Resilience Score, Change FI*Resilience ScoreD. Fim Gain. Non-significant variables
excluded from model: gender, NESB, admission FI, changg& acute LOS, total FIM baseline,
interaction terms (premorbid FI*Resilience Score, Admission FI*Resilience Score, Ghange

FI*Resilience Score).
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