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Abstract

Background Older people subject to homelessness face many challenges including poor health status, geriatric syn-
dromes, and depression, coupled with barriers in accessing health and aged care services. Many are in need of formal
aged care at a younger age than the general population, yet, in Australia, specialised aged-care services to support
this vulnerable cohort are limited.

Methods This study was an evaluation of a new purpose-built aged care home for people with high care needs

and who are homeless or at risk of homelessness. Over the first 12 months post-admission, the study examined: (1)
changes in residents’ physical, mental, psychological and social health, and (2) the costs incurred by the study cohort,
including any cost benefit derived.

Results Thirty-five residents enrolled in the study between March 2020 — April 2021. At admission, almost half of
residents were within the range for dementia, the majority were frail, at high risk for falls, and had scores indicative of
depression. Over time, linear mixed-effect models showed significant improvement in personal wellbeing scores, with
clinically significant improvements in overall health related quality of life. Levels of physical functional independence,
frailty, and global cognition were stable, but cognitive functional ability declined over time. Comparison of 12 month
pre- and post- admission cost utility data for a smaller cohort (n=13) for whom complete data were available,
suggested an average per resident saving of approximately AU$32,000, while the QALY indicators remained stable
post-admission.

Conclusion While this was a small study with no control group, these preliminary positive outcomes add to
the growing body of evidence that supports the need for dedicated services to support older people subject to
homelessness.

Keywords Homelessness, Aged care, Trauma informed care, Wellbeing, Health, Service evaluation, Cost-benefit

*Correspondence:

Claire M. C. O'Connor

claire.oconnor@unsw.edu.au

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0002-3541-708X
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12877-023-03920-3&domain=pdf

O'Connor et al. BMC Geriatrics (2023) 23:253

Background

Older people experiencing, or at risk of, homelessness in
Australia and internationally face many challenges [1-3].
Compared to younger people who are homeless, older
homeless people are more likely to experience functional
limitations, have chronic health conditions and fewer
social interactions, and these occur earlier than would
be expected in non-homeless cohorts of the same age [4,
5]. In Australia, it is estimated that over 116,000 people
are homeless, of whom 16% are older Australians (aged
55 years and over) [6, 7]. While males are disproportion-
ately represented (63%) amongst older Australians expe-
riencing homelessness, the proportion of older women
experiencing homelessness is increasing (growing by 31%
from 2011-16) [6]. Of the broader older Australian pop-
ulation (>65 years), Indigenous Australians account for
0.9%, yet they represent 8% of the older homeless popula-
tion [6]. For all older Australians who are homelessness
or at-risk of homelessness, a better understanding around
health and wellbeing, causes of homelessness, and the
costs of addressing homelessness is vital [8]. In Australia,
while older people who are homelessness or at-risk of
homelessness are considered in policy [9], there are pol-
icy deficits when it comes to those with high care needs,
as well as in the data sources required to inform policy
for this group; for example, in the recent New South
Wales (NSW) Department of Communities and Justice
report on pathways to homelessness, only 4% of partici-
pants were > 55 years of age [10], which is far less than the
estimated 16% of homeless older Australians [6, 7].

The international literature often describes poor health
status, geriatric syndromes (e.g. falls, frailty, dysfunc-
tion in everyday living skills, cognitive impairment) and
depression in the older homeless population. These con-
ditions are reported for both long-term and newly home-
less older individuals, and occur prematurely compared
to older people in the non-homeless population [8, 11].
Frailty specifically has been associated with increased
vulnerability, adverse outcomes, and mortality, and is an
important outcome to measure when planning care [12].
In parallel, older homeless people have frequently experi-
enced trauma and abuse during their lives and often face
barriers in accessing health and aged care services, risk-
ing rapid decline in health with subsequent premature
ageing and mortality [13—15]. As a consequence, many
are in need of aged care at a younger age than the gen-
eral population [2]. With such complex needs, special-
ised aged-care models are indicated, yet such services in
Australia are limited [2]. While smaller, home-like care
homes deliver improved quality of life for older people
requiring residential care [16], for older people who are
homelessness or at-risk of homelessness it is also impor-
tant to incorporate a trauma-informed framework [2,
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17, 18]. A trauma-informed approach considers a range
of domains that may impact an individual (e.g. trauma
exposure, social disadvantage, long-term homelessness,
mental and co-morbid health conditions), and uses this
context when providing care and support [2, 18, 19].

In Melbourne Australia, the “Wicking Project’ evalu-
ated a specialised model of residential aged care over a
series of two consecutive pilot studies (n=14 in 2011 and
n=15 in 2016) to support residents living with a history
of homelessness, cognitive impairment due to alcohol
related brain injury, and high behaviour support, but low
physical healthcare needs [20]. The specialised Wicking
model of care included intensive case management, one-
on-one care support, structured individualised activity
programs and access to multidisciplinary support ser-
vices as required. Positive outcomes were reported for
reductions in depression, anxiety, and average alcohol
consumption, along with increases in productivity as
measured by the Community Integration Questionnaire
[20]. Outcomes from this series demonstrated the feasi-
bility of successfully transitioning a group of older people
experiencing alcohol related brain injury from homeless-
ness into specialised care, providing support for future
studies to broaden outcomes to older homeless people in
general.

Building on previous work described above, a new
purpose-built aged care home for people with high care
needs and who are homeless or at risk of homelessness
was recently opened in Sydney, Australia in 2020. This
service accommodates a mixed cohort of residents who
either have experience of homelessness or are considered
to be ‘at-risk’ (defined in footnotes of Table 2) of home-
lessness [21], therefore, the term ‘subject to homeless-
ness’ will here on in be used to describe the cohort in this
study (meaning they are currently affected by or it is pos-
sible they will be affected by homelessness). Inner Sydney
was selected as the site for the new care home as it has
a uniquely high proportion of older individuals subject
to homelessness [22] and needed local accommodation
options [23].

With a total capacity of 42 residents, the home, which
is split across four floors, with one specifically for women
and another for residents with higher-care needs (physi-
cal and/or cognitive), aims to provide a non-institutional,
trauma-informed approach to care through both design
and operation. The building features: private bedrooms
with ensuite bathroom; rooms designed with a ‘transi-
tion space’ before entering common areas to respect pos-
sible trauma and mistrust faced by people with a history
of homelessness; fully functioning domestic kitchens and
laundries on each floor, allowing autonomy for residents
to use all parts of the home at a time of their choosing.
A multi-skilled care worker-led staffing model, supported



O'Connor et al. BMC Geriatrics (2023) 23:253

by registered nurses and other health care professionals,
fosters development of a relationship of trust between
these front-line care staff and residents, and also mini-
mises the need for ‘strangers’ (such as cleaners, kitchen
staff, maintenance and delivery personnel) to enter the
home.

The purpose of this study was to evaluate the out-
comes from this new service to help inform policy and
practice for older people with high care needs subject to
homelessness. The study aimed to examine: (1) changes
in residents’ physical, mental, psychological and social
health from admission up to 12 months post admission;
(2) the costs, primarily to government, incurred by the
study cohort in the 12 months leading up to, and in the
12 months following, their admission to the care home,
including any cost benefit derived.

Methods

Study design

This study is an evaluation of a new purpose-built resi-
dential aged care home in Sydney, Australia, for people
who are subject to homelessness. A longitudinal design
was used to explore: resident health and wellbeing; and
cost—benefit, primarily to government, derived from the
care home over the first 12 months.

Health and wellbeing measures were collected at base-
line (within the first month; M =22 days, 95%CI 13.9 —
30.7 days), 6 months (M =6.4 months, 95%CI 6.2 — 6.7),
and 12 months (M=12.3 months, 95%CI 11.9 — 12.7)
post admission. Data on the cost of utilisation of health
and human services over the 12 months prior and up to
12 months post admission to the home were collected
via self-report of residents, contact with previous ser-
vice providers, and linking hospital records. Specifically,
at baseline, researchers guided participants through a
purpose-made survey (Additional file 1) to prompt resi-
dents to remember which services they had contact with
during the 12 months prior to admission (e.g. ambulance,
health and hospitals, justice, housing, generalist and spe-
cialist community services). The research team then fol-
lowed up with each identified service to determine the
extent of each contact (e.g. hospital admissions, length
of stay, number of contacts with homelessness services,
nights in Government housing etc.). Hospital records
were accessed from three Local Health Districts in Syd-
ney, NSW. Participants gave informed consent prior to
any hospital or service records being accessed.

Participants and setting

Participants were recruited for the evaluation between
March 2020 — April 2021. All new residents admitted to
the care home as a permanent resident during the study
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period were invited to participate in the service evalua-
tion; residents admitted for respite only were excluded.
Inclusion criteria required that residents demonstrated a
willingness and ability to provide informed consent and
a willingness and capacity to participate in and comply
with study data collection.

The study was approved by the St Vincent’s Hospi-
tal Sydney Human Research Ethics Committee (2019/
ETH11898), with separate Site-Specific Approv-
als (n=3) received for each hospital or Local Health
District where resident hospital data extraction was
required. Written informed consent was obtained from
all participants.

Instruments

Outcome measures (described briefly below, with
measure and administration details summarised in
Table 1) were collected by researchers who were not
involved in providing care or other services within the
home.

Functional independence was measured using the Aus-
tralian Functional Measure (AFM) as used in the Aus-
tralian National Aged Care ‘Resource Utilisation and
Classification study’ (RUCS) [24]. The AFM is based on
the Functional Independence Measure [48] but differs
in that the ‘stairs’ item has been removed, and it reports
what a person can do, rather than what they are observed
doing. Cognition was measured using the Rowland Uni-
versal Dementia Assessment (RUDAS) [26]. Frailty was
assessed using the Clinical Frailty Scale (CFS) which
involves the use of clinical judgement to measure fitness
and frailty in older people [29]. Mobility: was assessed
using the Timed Up and Go test (TUG) [49]. Mental
health was assessed with the Geriatric Depression Scale
(GDS) to screen for depression [34]. To account for the
high prevalence of trauma experience in homeless pop-
ulations, the self-report PTSD Checklist — Civilian was
used to determine whether participants meet DSM-IV
symptom criteria for post-traumatic stress disorder [38].
Subjective wellbeing was measured using the Personal
Wellbeing Index-Adult (PWI-A) [41]. Overall health
related quality of life was measured using the EuroQol-5
Dimension (EQ-5D) Visual Analogue Scale (VAS), which
is a standalone portion of the EQ-5D and has been rec-
ommended for use in conjunction with the EQ-5D-5L
rating system [50, 51]. Cost—benefit was evaluated using
the EQ-5D-5L system [52]. EQ-5D-5L health states are
converted into a single index ‘utility’ score using a scor-
ing algorithm based on public preferences. In this study,
the UK value set and scoring algorithm were used to cal-
culate utility scores as an Australian scoring algorithm is
not yet available for the 5L [53].
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Data analyses

Impact of frailty on health and wellbeing: Frailty has been
associated with adverse outcomes such as increased dis-
ability, greater healthcare dependency, hospitalisation and
death [54, 55]. As frailty is a risk factor for adverse out-
comes, in addition to evaluating change in frailty over the
course of the study, we undertook a comparison of two
groups of residents according to their baseline Clinical
Frailty Scale score (‘not frail’ — scores of 0-5, and ‘frail’ —
scores of 6-9); this breakdown of frailty scores has been
used previously to predict adverse outcomes [56].

Statistical analyses were conducted using SPSS 26.0
(Windows). Baseline demographics were analysed
descriptively for the entire resident cohort (Table 2). To
analyse differences between frailty groups, Shapiro—Wilk
tests indicated skewed baseline data for the majority of
the measures (AFM, RUDAS, CFS, PTSD, PWI, EQ5D-
VAS), therefore non-parametric measures were used
for pairwise comparisons (Mann—Whitney U); X* tests
were used for dichotomous comparisons [57]. The num-
ber of resident participants who died during the study
period was compared between frailty groups (X* tests)
and hospital use (emergency department [ED] pres-
entations, hospital admissions, length of stay) within
the first 12 months of living in the home was exam-
ined between frailty groups (Mann—Whitney U tests).
To explore changes in health and wellbeing measures
in residents over time, linear mixed-effect models were
used. This approach accounted for the missing data [58]
that occurred over each of the timepoints from base-
line, 6 months and 12 months as residents either died,
dropped out, or declined to answer specific question-
naires. While the specific number of responses differed
according to outcome measure, the number of residents
participating in each round of data collection declined
over the three timepoints as follows: n=35, n=27,
n=18. Due to the small sample size, longitudinal analy-
ses were conducted with the cohort as a whole. Time was
the only fixed effect in the model. A random intercept
was included in each model as individual resident base-
line variability was the only included random effect. The
variability of any estimated parameters was determined
by both the random and fixed effects in the model. For
each of the following dependent variables, a separate
model was built: AFM Motor, AFM Cognitive, RUDAS,
CES, TUG, GDS, PTSD-C, PWI, and EQ5D-VAS. The
analysis applied a linear first-order polynomial due to
the small sample size.

Cost-utility analysis: A cost-utility approach was
used from the perspective of the government as funder,
as almost all of the costs incurred in supporting the
cohort pre- and post- admission to the care home can
be attributed to Federal or State governments. Changes
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Table 2 Resident baseline demographics

All residents

(n=35)
Median age at admission—yrs (range) 75.6 (67-81)
Sex (F/M) 12/23
Homelessness history® n (%)

Experience of homelessness 13 (37.1%)

At-risk

Housing prior to admission n (%)

22 (62.9%)

Government housing 20 (57.1%)

Residential aged care 7 (20%)

Crisis accommodation, rough sleeping, boarding 5(14.3%)
house

Private rental, independent living 3 (8.6%)
Referral source n (%)

Hospital/Social worker 22 (62.9%)

Residential Aged Care 6 (17.1%)

Home Care provider 3 (8.6%)

Homelessness service 3(8.6%)

Other (friend) 1 (2.9%)
Referral reason® n (%)

High care - health 19 (54.3%)

High care - cog, psych, drug 14 (40%)

Social 2 (5.7%)

@ For homelessness history, residents were assigned to one of two groups: (1)
experience of homelessness: including rough sleeping (e.g. living in improvised
dwellings, tents, or sleeping out), staying in supported accommodation for the
homeless, couch surfing or temporarily staying with other households, living in
a boarding house or temporary lodging, or living in a dwelling that is severely
crowded [6]; (2) at-risk for homelessness: residents actually had a history of
housing, but experience poverty and may experience precarious or insecure
tenure. These people are often socially isolated with limited or no contact

with family, and often also have health issues [21]. For the purposes of this
evaluation, included in the ‘at-risk of homelessness’ group were residents who
had been living in Department of Housing accommodation, private rentals, or
were transferred from another nursing home

b Reason for referral was scored according to one of three categories: social

(e.g. domestic violence; no family support; not happy at previous nursing
home), high care needs due to health status (e.g. declining health; unable to
manage health independently; functional decline), and high care needs due to
cognitive, psychological or drug-related support needs (e.g. unable to manage
independently due to cognitive decline such as dementia, psychological needs;
self-neglect). For residents who had more than one referral reason, the category
identified as the primary reason by the clinical team at the time of referral to the
home was selected

in quality of life (EQ-5D-5L; [46] were compared to
12 month pre- and 12 month post- admission costs
related to the utilisation of healthcare services, justice
system, public housing and temporary accommodation,
community care and utilisation of other homelessness
agencies. As this study was an evaluation of an oper-
ating service, there was no opportunity or research
funding capacity to employ a control group. A detailed
costing study was done by which utilisation of health-
care services in the 12 months pre- and post- admission
was converted to dollars where individual utilisation



O'Connor et al. BMC Geriatrics (2023) 23:253

data were available (ED visits, hospital inpatient admis-
sions, utilisation of other healthcare services). For
example, for hospital inpatient episodes, diagnosis
related groups and length of stay for each episode was
combined with the national efficient price reported by
the Independent Hospital Pricing Authority [59] to esti-
mate the funding provided by the government for that
episode. Similarly, Medicare benefit schedule fee data
[60] were used to cost general practitioner, medical spe-
cialist, outpatient and other diagnostic services such as
CT scans. The utilisation of non-health services (such as
public housing, justice system, police visits, home care
packages [61], other homelessness services) was costed
using publicly available data or data from individual ser-
vice provider cost estimates.

The overall cost of care for the aged care home for
12 months for all residents was provided by the opera-
tor of the aged care home, and included the value of all
government subsidies, including homelessness supple-
ments. Resident contributions (set at 85% of the aged
care pension; [62]) for living in the aged care home
were not included in the cost of care within the home
on the assumption that residents’ would have incurred
a similar living cost if they were not residing in the care
home. As per the attrition reported for the health and
wellbeing data, complete 12-month pre and 12-month
post cost-utility data were not able to be collected for
all residents; therefore, n =13 residents who had a com-
plete cost-utility data set were included in this portion
of the analysis.

Results

A rolling recruitment period occurred as residents
came into the home, with data collected from March
2020 to November 2021. During the recruitment
period, 64 residents were admitted to the home; of
these, 29 did not participate in the evaluation (Fig. 1).
The majority (48.3%) of those who did not partici-
pate had been admitted to the home as respite only,
so were excluded from the study; the remainder either
declined to participate in the evaluation (20.7%), died
before being recruited (20.7%), or were excluded due to
being non-English speaking (10.3%). Due to delays with
admissions to the home associated with the COVID-
19 pandemic, recruitment of participants into the
study was significantly delayed. Therefore, to facilitate
timely data analysis, the last three participants that
were recruited did not complete 12-month assess-
ments. Ultimately, 35 residents agreed to participate
and were recruited into the study; they had a median
age of 75.6 years and the majority were male (65.7%).
Most participants were referred via hospital (usually by
a social worker), with the primary referral reason being
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high health care needs. Just over a third of participants
had experienced homelessness in their life, while the
remainder were considered at-risk of homelessness. For
most participants (77%), the most recent accommoda-
tion prior to admission was either government housing
or another residential aged care home (Table 2).

Baseline

The majority of residents were moderately frail (CFS;
[29], at high risk for falls (TUG; [49], and had scores sug-
gesting the presence of depression (GDS; [34]). While
median scores for PTSD did not reach the cut-off for
homeless populations, a quarter of residents did fall
above this cut-off (Fig. 2) [38, 39]. Residents rated their
subjective wellbeing (PWI) and health-related quality of
life (EQ5D-VAS) well below Australian and aged-based
norms, with the vast majority of younger residents in
particular scoring below the respective cut-off [43, 44]
(Table 3).

Pairwise comparisons (based on CFS scores) confirmed
that residents in the ‘not frail’ group performed better
than the ‘frail’ group on physical functioning measures:
AFM Motor (median ‘not frail’=80, ‘frail =52; U=27.5,
p<0.001), TUG (median ‘not frail'=21, ‘frail'=40;
U=47.0, p<0.05). No other differences between groups
were identified and the two groups were similar in age,
sex distribution and baseline cognitive score. At admis-
sion, median scores for all residents were within the
range for mild cognitive impairment, with almost 46%
of residents falling below cut-off, suggesting dementia or
cognitive impairment (Fig. 3) (RUDAS; [26, 27].

Frailty group differences in deaths and hospital use

over the study period

For hospital use in the first 12 months after admission
to the home, there were no differences between frailty
groups, after Bonferroni correction, for ED presenta-
tions, hospital visits, hospital length of stay, or outpa-
tient occasions of service. In contrast, the rate of death
differed between groups during the first 12 months post
admission; no residents in the ‘not frail’ group died com-
pared to 42.9% of residents in the ‘frail’ group (X*>=8.077,
p<0.005) (Table 4).

Longitudinal changes for the full cohort
Linear mixed-effect models showed that over time, there
was no change in motor functional independence, level
of frailty, mobility, or global cognition (RUDAS). In con-
trast, cognitive functional independence (AFM-Cogni-
tive) declined (F, 53 4,=7.08, p=0.01) (Fig. 4).

Modelling showed significant improvement in personal
wellbeing scores over time (PWI; F, 35,3=5.16, p<0.05),
so that by 12 months, scores had moved from a stage of
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n= 64 residents admitted into the home during 29 did not participate:
the study period 01/03/2020— 01/04/2021 n= 6 declined to participate
n= 3 non-English speaking
n= 6 deceased before recruitment
Recruited into study: n= 14 respite only or left the home before
n=35 recruitment

Baseline data collection:

n=35

n= 3 deceased

n= 4 |ost to follow-up

n= 1 declined to complete

Six month data collection:

n=27 n=5 deceased

n= 1 declined to complete

n= 3 not complete due to early

Twelve month data collection: cessation of data collection
n=18

Fig. 1 Recruitment and retention of participants over the 12-month study period
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Fig. 2 Proportion of residents according to specified cut-off scores for physical and cognitive performance measures at baseline. AFM—Australian
Functional Measure (median RAC resident scores from RUCS study: motor function =43 and cognitive function =19 [24]); CFS - Clinical Frailty
Scale (RAC scores from RUCS study: 7-Severly frail = 31%; 6-moderately frail = 23%; 5-mildly frail = 15%; [24]); RUDAS - Rowland Universal Dementia
Assessment (< 22 cut-off for dementia or cognitive impairment [26]); TUG - Timed Up and Go (> 16.5 s indicates reduced mobility and greater
likelihood of falling [32])
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Table 3 Resident baseline health and wellbeing data

Median score
for all residents

Outcome measure

(n=35)

AFM Motor (/84; higher is better) 59 (36-77)
<Median score RAC=43 [24]

AFM Cognitive (/35; higher is better) 31(25-35)
<Median score RAC=19 [24]

RUDAS (/30; higher is better) 23.5(19-27)
<22 cut off for cognitive impairment [26]

CFS (/9; higher is worse) 6 (5-7)
5 = mildly frail
6 — moderately frail
7 - severely fralil

TUG (Secs; higher is worse) 30 (20-50)
>16.5 s indicates reduced mobility [32]

GDS (/15; higher is worse) 6 (3-8)
> 5 cut off for depression

PTSD (/85; higher is worse) 27 (22-36)
> 36-44 cut off for PTSD

PWI (%; higher is better) 60 (52-74)
> 70 suggest a'normal’level of wellbeing [42]

EQ5D-VAS (%; higher is better) 50 (50-70)

<Mean score 65-74 yrs=78.6
<Mean score 75+yrs=72.7 [44]

Scores are medians with 25 -75™ percentiles

AFM Motor Australian Function Measure Motor Scale, AFM Cognitive Australian
Function Measure Cognitive Scale, CFS Clinical Frailty Scale, EQ5D-VAS
Euroquol5D Visual Analogue Scale, GDS Geriatric Depression Scale, PTSD Post
Traumatic Stress Disorder Checklist Civilian, PWI Personal Wellbeing Index
Adult version, RAC Residential Aged Care, RUDAS Rowland Universal Dementia
Assessment, TUG Timed Up and Go

being ‘challenged/compromised’ to being above the Aus-
tralian index for subjective wellbeing (Fig. 5). There was
also a trend for improvement in overall health related
quality of life (EQ5D-VAS; F) 4,0=3.01, p=0.09) mir-
roring the wellbeing improvements identified with the
PWI. In addition, resident EQ5D-VAS scores improved
on average by 16.8 points over the first 12 months living
in the home. Finally, while no differences over time were
identified for depression, there was a trend for improve-
ment in PTSD (F)3354=4.06, p=0.052); importantly,
this change is clinically significant as modelled scores
improved on average by 14.6 points over the year (Fig. 5).

Cost-benefit outcomes
In comparison to the improvements observed in the
EQ5D-VAS scores (reported above), there was no signifi-
cant overall change (p-value 0.6) in EQ-5D-5L scores over
the 12 months. At baseline, the median EQ-5D-5L score
was 0.542 with the minimum being just 0.178. Out of 13
individuals, EQ-5D-5L scores increased slightly for seven
individuals and decreased slightly for six individuals.

A comparison of cost of healthcare utilisation
12 months prior to and 12 months post admission to
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the care home shows a reduction in costs, with the
most prominent decrease through reduction in inpa-
tient hospital episodes. For example, in the cohort of 13
individuals with complete cost-utility data who partici-
pated in the 12-month follow up survey, the average per
capita cost to the government from inpatient episodes
decreased from an average of AU$22,300 prior to admis-
sion to AU$10,400 post entry to the aged care home.
Similarly, per capita cost to the government from ED vis-
its decreased from an average of AU$4,600 to AU $1,600.
Opverall it was observed that total per capita cost to the
government decreased by an average of AU $32,000 for
this cohort once the older person subject to homelessness
was admitted to the aged care home over the 12-month
period, with a combined per resident average cost of AU
$153,068 in the 12 months prior to admission, compared
to AU $121,101 for the 12 months post-admission. Vir-
tually all of this cost reduction is attributable to govern-
ment funders, both Federal and State governments.

Discussion

This study reported the health, wellbeing and cost—ben-
efit outcomes for a group of residents over the first
12 months of living in a new aged care home specifically
for people subject to homelessness. The study found that
residents overall, reported improvements in aspects of
mental wellbeing, with other outcomes demonstrat-
ing stable levels of physical functional independence,
frailty, and global cognition, but with a deterioration in
cognitive functional ability, over the 12 months follow-
ing admission into the home. A per capita saving in the
cost to government, not associated with any decline in
resident-reported quality of life, is also reported, how-
ever this finding is limited to the subset of 13 residents
for whom complete cost-utility data were available. It is
noted that the study was conducted during the COVID-
19 pandemic, and that the care home, as with most oth-
ers in Australia, experienced periods of ‘lock-down’” and
restrictions on resident activities [63].

In line with previous research into older people subject
to homelessness [15], upon admission to the home, more
than half of resident participants had mild depression,
just less than half had cognitive impairment, and more
than half had moderate or severe physical frailty. Over-
all, this evaluation suggests that, for this cohort of older
people who were subject to homelessness, moving into
a purpose-designed aged care home with a specialised
model of care [2] generated positive mental wellbeing
outcomes. Residents reported a significant improvement
in their subjective wellbeing so that by 12 months mod-
elled scores were higher than the Australian index for
subjective wellbeing. This was mirrored by clinically sig-
nificant improvements in overall health-related quality of
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Functional Cognition
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Fig. 3 Proportion of residents according to specified cut-off scores for mental health and wellbeing measures at baseline. EQ-5D-VAS—EuroQol-5
Dimension Visual Analogue Scale (Mean VAS scores according to a South Australian norms project were 78.6 (65-74 years) and 72.7 (75 + years)
[44]); GDS—Geriatric Depression Scale (> 5 suggests depression [34, 35]); PTSD-Civilian—Post-Traumatic Stress Disorder Civilian Checklist (cut-off
score set at 36-44 [38, 39]); PWI—Personal Wellbeing Index (> 70 suggest a'normal’level of wellbeing [42])

life (EQ5D-VAS), which by 12 months was within Aus-
tralian age-based norms [44], and in PTSD, which by
12 months was well below cutoff for homeless popula-
tions [37, 39]. Additionally, improvements in EQ5D-
VAS scores over the first 12 months living in the home
is more than double a previously reported minimal clini-
cally important difference estimate of 8 points [64]. These

outcomes suggest that the supportive environment of the
new aged care home, with its trauma-informed approach
to care [2], has had a positive impact on resident well-
being, despite the compounding influence of a global
pandemic. This inference aligns with previous research
that has discussed the benefits of trauma-informed
care, ‘wraparound services’ and regular assistance from
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Table 4 Hospital service use and deaths over the first 12 months
post admission per frailty group

Not frail Frail Test statistic p-value
(n=14) (n=21)
ED # of presentations 54 44 132.5% NS
Hospital # of admissions 19 39 114.5° NS
Hospital length of stay 62 230 89.0° =.042°
(days)
Outpatient # occasions of 117 51 136.5° NS
service
# residents deceased 0 9 8077° <.005

2 Mann-Whitney U tests

b X2 test

€ No longer significant after applying Bonferroni adjustment for multiple
comparisons
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support workers for older people subject to homeless-
ness [18, 65—67]. Similar to the finding relating to EQ5D-
VAS scores, improvement in PTSD scores over the first
12 months of living in the home is more than double the
reliable change index [68] reported for this scale [69]. It
is possible that the permanent, supportive environment
of the home with social support from staff implement-
ing trauma-informed care also contributed to residents
reporting fewer PTSD symptoms [18, 70].

In contrast to the other improvements in wellbeing,
resident scores indicating the presence of depression did
not change over the first 12 months. This reflects previous
Australian research that described high rates of cognitive
impairment and mental health conditions in a cohort of
older homeless individuals in Sydney [22]. Overall, our
residents exhibited cognitive impairment, frailty, and
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Fig. 4 Model representations of performance on physical and cognitive performance measures over time. AFM—Australian Functional Measure
(median RAC resident scores from RUCS study [24]); RAC — Residential Aged Care; RUDAS — Rowland Universal Dementia Assessment; TUG - Timed
Up and Go. Plots are modelled score representations; * p=0.01.The dashed line on each graph represents the respective reference or cut-off score
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depression, which have been associated with greater like-
lihood of having additional geriatric syndromes in older
homeless individuals [71], and this extends to greater
risk of premature morbidity and mortality [54]. When we
separated the residents according to level of frailty, this
was demonstrated in the frail group who experienced
significantly higher levels of mortality than the not frail
group, mirroring recent research [55] that also illustrated
differences in mortality between frailty groups. Addi-
tionally, just over a fifth of residents died prior to being
recruited for the study, more than double a previously
reported mortality rate of 7.9% within the first 30 days
post admission [72].

More than 60% of residents in our study were referred
to the home from hospital. Older people subject to
homelessness who are discharged from hospital require
specific aged care support options [73]. It is clear that
older individuals subject to homelessness require dedi-
cated services that specialise in both homelessness and
aged care domains [2, 23]. A randomised controlled
trial involving middle-aged and older prefrail homeless
women in the USA found that a health promotion pro-
gram that addressed frailty in addition to psychological
and social issues such as alcohol and drug use was benefi-
cial [74]. In Australia, the Wicking project demonstrated

positive outcomes from a specialised model of residential
aged care to support residents with a history of home-
lessness and alcohol related brain injury, showing sig-
nificant reductions in depression, anxiety, and average
alcohol consumption [20]. The positive outcomes in resi-
dent wellbeing from the present study provides further
support for the need for specific services to support older
people subject to homelessness. Tailored services should
provide a holistic approach incorporating positive physi-
cal environments (i.e. private resident rooms each with
ensuite bathrooms and central domestic kitchens and liv-
ing areas on each floor) and a model of care that applies
a trauma-informed approach [18, 19] that recognises the
likely trauma associated with experience of homelessness
as well as social disadvantage, substance dependence and
mental health, and uses this context to address any health
conditions [2].

The Australian National Aged Care ‘Resource Utilisa-
tion and Classification study’ (RUCS) provided a snap-
shot of the health and wellbeing of residents from 30
sites within the Australian residential aged care sector
across the east coast of Australia [24]. In comparison
to the RUCS data, our participants were younger, but
they were equally as frail upon admission to the home,
which aligns with research that people who are subject to
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homelessness are at risk for physical frailty, regardless of
age [71, 75]. In contrast to the RUCS data that described
an increase in frailty over time within residential aged
care [24], there was no overall change in frailty in our
sample. Further, at the time of admission to the home,
the residents in our study demonstrated higher levels of
functional independence in both motor and cognitive
domains when compared to RUCS study participants,
and consistent with the frailty findings, physical func-
tional independence was also able to be maintained over
12 months.

These findings of the maintenance of physical func-
tional ability are also at variance with studies reporting
on the impacts of institutionalisation and COVID-19
on older people. Throughout the COVID-19 pandemic,
older adults have experienced declines in physical activity
and in turn reductions in strength and balance [76-78].
Specifically, within residential aged care settings in Aus-
tralia, lockdowns, visitor restrictions and staft shortages
associated with the pandemic have resulted in functional,
physical, cognitive and psychological declines in resi-
dents [63]. Also, as the main focus of residential aged care
generally is to support residents within the context of
their functional limitations, rather than trying to actively
restore function [79], residential care environments may
have an ‘institutionalising’ influence whereby the staff are
“doing” things for residents that they would have previ-
ously managed independently [80, 81]. It is possible that
for the cohort in this study, of whom around 65% had
transitioned from more independent living arrangements
(i.e. Government housing units, boarding houses, or pri-
vate rentals), a residential care home with a specialised
model of care [2] and improved nutrition through access
to regular home-style meals, counteracted some of the
impacts of the pandemic or the institutionalisation that
affect general aged care cohorts [82, 83].

Cognitive functional independence (as measured by
AFM) in our participants declined to the point that, by
12 months, mean scores were similar to those in the
RUCS participants, but the maintenance of global cogni-
tion (as measured by RUDAS) suggests that other factors
may be at play. Cognitive functioning in our participants
may have been impacted by impaired social cognition,
behaviour profiles and mental health conditions that fre-
quently exist in a cohort of older people subject to home-
lessness [22, 84, 85]. Brief cognitive screening measures,
such as the RUDAS, may not capture the range of cogni-
tive dysfunction common in homeless populations, such
as impairments in social cognition [86, 87]. Indeed, the
majority of residents had been living independently prior
to admission to the home, so moving into a new envi-
ronment and cohabiting with other residents may have
been challenging for some. Also, as the AFM is a proxy
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measure, it is possible that at baseline, the residents had
not yet integrated and staff had not observed many inter-
resident interactions prior to scoring the AFM-Cognitive.
By 6 and 12 months however, staff had observed more
interactions between residents, which also means scor-
ing at this point may have been subject to observer bias
[88]. Additionally, once people have moved into a nurs-
ing home, they may not have the opportunity to engage
in complex everyday activities that should be considered
when scoring the AFM. Therefore, if residents had not
engaged in specific activities once at the home, it would
be difficult for staff to objectively provide a score for that
resident [89, 90].

A lower cost to government in the 12 months post
admission into this residential aged care home, associ-
ated with no deterioration in EQ-5D-5L score, indicates
improvement in efficiency (i.e., achieving the same out-
come with lower costs) and is a cost-effective strategy.
While there are no directly comparable reports of cost-
effectiveness evaluations of similar care homes spe-
cifically for older people subject to homelessness, the
findings from the Wicking Project did report an annual
saving per resident of AU $11,000 [20]. People sub-
ject to homelessness incur greater costs to government
than the general population, as shown in a recent NSW
government report into people who accessed special-
ist homelessness services [10]. This report revealed that
the average cost to government per person over six years
was AU $186,000, rising to AU $706,000 for the 5% of
the cohort with the highest costs (or, almost 4 times on
average, or up to 14 times, respectively, the cost to gov-
ernment of age matched controls). However, older peo-
ple (60 +years) were extremely under-represented in this
report, comprising only 2% of the cohort.

There are several study limitations. The care home
studied targeted older people subject to homelessness,
which includes people who were either homeless, or
who were ‘at-risk’ of homelessness [21]. This could make
direct comparison with other research into the profiles
and needs of the older homeless population less reli-
able. The small sample size and the fact that this study
evaluated a single specialised aged-care home in Syd-
ney, mean that outcomes might not be generalisable to
other aged care facilities or other cohorts of older people
subject to homelessness. The AFM and CFS were com-
pleted via proxy by the care staff with support from the
research team, whereas in the RUCS study, the AFM was
only completed by clinically experienced allied health
professionals [24]. Also, inter-rater, and test-re-test were
not assessed; thus there may have been reliability limita-
tions impacting these proxy-rated measures [91]. Given
the improvement trends identified for PTSD and health
related quality of life, it is possible that the small sample
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size contributed to a type II error, and a larger sample
may have reached statistical significance. In addition, the
fact that 42.9% of residents identified at baseline as ‘frail’
died within the first 12 months of admission into the
home, compared with no deaths in the ‘not frail’ group,
may mean that the overall positive findings on mental
wellbeing and lack of decline in physical functional abil-
ity may be impacted by a survivor bias. Other sources of
bias could include participation bias regarding any differ-
ences between the residents who agreed to participate in
the evaluation and those who did not participate. It is to
be noted that our study uses a pre-post analysis. While
the care provided may have led to decreased healthcare
utilisation costs, it is also possible that the study cohort
had incurred higher than usual healthcare utilisation
costs (e.g. inpatient hospital episodes and ED visits) in
the 12 months prior to care home admission, and thus
cost savings post-admission might be due to regression
towards the mean phenomenon [92].

Given the paucity of specialised aged care homes cater-
ing specifically to older homeless populations, it was
not possible to use more rigorous approaches to evalu-
ation, such as clustering. That being said, the current
study builds on the outcomes from the Wicking Project
[20], which also had a small sample size (n=4); an added
strength of the current study was use of the linked cost
and utilisation data. Finally, the impact of the COVID-
19 pandemic resulted in some delays in recruitment and
data collection for the study, and may have potentially
impacted on resident experiences throughout the study
period. For example, lockdowns meant that there were
periods of time were residents were unable to see family
or participate in their usual community activities, which
may have impacted on their perceived wellbeing or qual-
ity of life.

Conclusions

The residents in this study reported improved mental
wellbeing and maintained physical functioning over the
first 12 months of living in this new aged care home.
The study also suggests a reduction in the cost to gov-
ernment, however this finding should be viewed with
caution and further research is needed. While this was
a small study with no control group, these preliminary
positive outcomes add to the growing body of evidence
that supports the need for dedicated services to sup-
port older people subject to homelessness. Greater
understanding around the experiences of residents,
staff and the homelessness sector around the new home
will contribute to development of future services that
meet the needs of the sector. More work is needed to
identify preventative intervention points and ultimately
reduce the number of older people who experience or
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are at risk of homelessness. In the meantime, this study
shows that there is great potential to support the older
population subject to homelessness through tailored
service provision, with wellbeing benefits for the peo-
ple themselves and financial benefits to society more
broadly.
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