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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.
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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, 

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 
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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 

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); X2 tests 
were used for dichotomous comparisons [57]. The num-
ber of resident participants who died during the study 
period was compared between frailty groups (X2 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, 
CFS, 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 

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 

Table 2  Resident baseline demographics

a 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

All residents
(n = 35)

Median age at admission—yrs (range) 75.6 (67–81)

Sex (F/M) 12/23

Homelessness historya n (%)

  Experience of homelessness 13 (37.1%)

  At-risk 22 (62.9%)

Housing prior to admission n (%)

  Government housing 20 (57.1%)

  Residential aged care 7 (20%)

  Crisis accommodation, rough sleeping, boarding 
house

5 (14.3%)

  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 reasonb n (%)

  High care – health 19 (54.3%)

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

  Social 2 (5.7%)
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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 

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 (X2 = 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 (F1,53.07 = 7.08, p = 0.01) (Fig. 4).

Modelling showed significant improvement in personal 
wellbeing scores over time (PWI; F1,36.18 = 5.16, p < 0.05), 
so that by 12 months, scores had moved from a stage of 
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Fig. 1  Recruitment and retention of participants over the 12-month study period

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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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; F1,42.70 = 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 (F1,33.58 = 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 

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. 
Overall 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 

Table 3  Resident baseline health and wellbeing data

Scores are medians with 25th -75th 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

Outcome measure Median score 
for all residents 
(n = 35)

AFM Motor (/84; higher is better)
   ≤ Median score RAC = 43 [24]

59 (36–77)

AFM Cognitive (/35; higher is better)
   ≤ Median score RAC = 19 [24]

31 (25–35)

RUDAS (/30; higher is better)
   ≤ 22 cut off for cognitive impairment [26]

23.5 (19–27)

CFS (/9; higher is worse)
  5 – mildly frail
  6 – moderately frail
  7 – severely frail

6 (5–7)

TUG (Secs; higher is worse)
   ≥ 16.5 s indicates reduced mobility [32]

30 (20–50)

GDS (/15; higher is worse)
   ≥ 5 cut off for depression

6 (3–8)

PTSD (/85; higher is worse)
   ≥ 36–44 cut off for PTSD

27 (22–36)

PWI (%; higher is better)
   ≥ 70 suggest a ‘normal’ level of wellbeing [42]

60 (52–74)

EQ5D-VAS (%; higher is better)
   ≤ Mean score 65–74 yrs = 78.6
   ≤ Mean score 75 + yrs = 72.7 [44]

50 (50–70)
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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 

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])
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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 

Table 4  Hospital service use and deaths over the first 12 months 
post admission per frailty group

a Mann–Whitney U tests
b X2 test
c No longer significant after applying Bonferroni adjustment for multiple 
comparisons

Not frail
(n = 14)

Frail
(n = 21)

Test statistic p-value

ED # of presentations 54 44 132.5a NS

Hospital # of admissions 19 39 114.5a NS

Hospital length of stay 
(days)

62 230 89.0a  = .042c

Outpatient # occasions of 
service

117 51 136.5a NS

# residents deceased 0 9 8.077 b  < .005

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 
from each measure; Frailty (% of RAC resident scores from RUCS study; [24])
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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 

Fig. 5  Model representations of performance on mental health and wellbeing measures over time. EQ-5D-VAS—EuroQol-5 Dimension Visual 
Analogue Scale; GDS—Geriatric Depression Scale; PTSD–Civilian—Post-Traumatic Stress Disorder Civilian Checklist; PWI—Personal Wellbeing Index. 
Plots are modelled score representations; * p < 0.05. The dashed line on each graph represents the respective reference or cut-off score from each 
measure
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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 staff 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 

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 

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.

Abbreviations
AFM	� Australian Functional Measure
CFS	� Clinical Frailty Scale
ED	� Emergency Department
EQ-5D	� EuroQol-5 Dimension
GDS	� Geriatric Depression Scale
NSW	� New South Wales
PTSD-C	� Post-Traumatic Stress Disorder-Civilian
PWI-A	� Personal Wellbeing Index-Adult
RUCS	� Resource Utilisation and Classification study
RUDAS	� Rowland Universal Dementia Assessment
TUG​	� Timed Up and Go test
VAS	� Visual Analogue Scale

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12877-​023-​03920-3.

Additional file 1. 

Acknowledgements
The authors would like to thank the residents of the home for generously 
agreeing to participate in the evaluation. In addition, we would like to thank 
Dr Matthew Andreotta and Dr Mustafa Atee for providing statistical advice.

Authors’ contributions
Study concept and design: CJP, RGP, CMCOC, AS, ACR, PV, SF, AR. Acquisition 
of data: CMCOC, ACR, CP, NR, KF, MB, JCTC, LG. Analysis and interpretation of 
data: CMCOC, AS, CJP, RGP. Preparation of manuscript: CMCOC, AS, CJP, RGP. 
Critical revision of manuscript for important intellectual content: all authors. 
All authors read and approved the final manuscript.

Funding
This evaluation was supported by funding from the Ian Potter Foundation and 
the Erica Foundation. Neither of these funding bodies had any involvement in 
the conduct of the study.

Availability of data and materials
The data that support the findings of this study are available from the cor-
responding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The study was performed in accordance with the Declaration of Helsinki 
and approved by the St Vincent’s Hospital Sydney Human Research Ethics 
Committee (2019/ETH11898), with separate Site-Specific Approvals (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.

Consent for publication
Not applicable.

Competing interests
Authors CMCOC, RGP, CP, NLR, ACR and CJP are or were employed at some 
stage during the study by the not-for-profit provider who ran the care home, 
but none of these authors worked in or managed the care home. Author AR 

https://doi.org/10.1186/s12877-023-03920-3
https://doi.org/10.1186/s12877-023-03920-3


Page 16 of 18O’Connor et al. BMC Geriatrics          (2023) 23:253 

was the provider’s Executive sponsor for the project, and contributed to the 
study design and this paper, but had no involvement in the conduct of the 
study. The authors report no other conflict of interest.

Author details
1 Centre for Positive Ageing, HammondCare, Sydney, Australia. 2 School 
of Population Health, University of New South Wales, Sydney, Australia. 
3 School of Psychology, University of New South Wales, Sydney, Australia. 
4 Neuroscience Research Australia, Sydney, Australia. 5 Haymarket Foundation, 
Sydney, Australia. 6 Departments of Rehabilitation Medicine and Pain Medicine, 
St Vincent’s Hospital, Sydney, Australia. 7 Chris O’Brien Lifehouse, Sydney, Aus-
tralia. 8 Prince of Wales Clinical School, University of New South Wales, Sydney, 
Australia. 9 Sydney Local Health District, Sydney, Australia. 

Received: 1 December 2022   Accepted: 22 March 2023

References
	1.	 Brown RT, Kiely DK, Bahrel M, Mitchell SL. Geriatric syndromes in older 

homeless adults. J Gen Intern Med. 2012;27(1):16–22.
	2.	 Rowlands A, Poulos R, Agaliotis M, Faux S, Raguz A, Poulos C. Designing 

residential aged care for people at risk of, or experiencing, homeless-
ness: An exploratory Australian study. Health Soc Care Community. 
2020;28(5):1743–53.

	3.	 Crane M, Warnes A. Responding to the needs of older homeless people. 
Innovation Eur J Soc Sci Res. 2005;18(2):137–52.

	4.	 Gelberg L, Linn LS, Mayer-Oakes A. Differences in health status 
between older and younger homeless adults. J Am Geriatr Soc. 
1990;38(11):1220–9.

	5.	 Kellogg FR, Bocker V. The aged homeless: a study comparing older and 
younger homeless persons. Parity. 2008;21(7):18–9.

	6.	 Australian Bureau of Statistics. Census of Population and Housing: 
Estimating Homelessness, 2016. Canberra; 2018. Contract No.: Cat. No. 
2049.0.

	7.	 Australian Institute of Health and Welfare. Older Australia at a glance. 
2018.

	8.	 Brown RT, Hemati K, Riley ED, Lee CT, Ponath C, Tieu L, et al. Geriatric 
conditions in a population-based sample of older homeless adults. 
Gerontologist. 2017;57(4):757–66.

	9.	 NSW Government. NSW Homelessness Strategy 2018–2023. 2018.
	10.	 NSW Department of Communities and Justice. Pathways to homeless-

ness: Final report. 2021.
	11.	 Suh K, Beck J, Katzman W, Allen DD. Homelessness and rates of physical 

dysfunctions characteristic of premature geriatric syndromes: systematic 
review and meta-analysis. Physiother Theory Pract. 2020;38(7):858–67.

	12.	 Church S, Rogers E, Rockwood K, Theou O. A scoping review of the Clini-
cal Frailty Scale. BMC Geriatr. 2020;20:393.

	13.	 Crane M, Joly L. Older homeless people: increasing numbers and chang-
ing needs. Rev Clin Gerontol. 2014;24:255–68

	14.	 Crane M, Warnes T. Older homeless people with complex problems and 
needs: the British experience. Parity. 2008;21(7):20–1.

	15.	 Kushel M. Homelessness among older adults: an emerging crisis. Genera-
tions. 2020;44(2):1–7.

	16.	 Dyer SM, Liu E, Gnanamanickam ES, Milte R, Easton T, Harrison SL, et al. 
Clustered domestic residential aged care in Australia: fewer hospitalisa-
tions and better quality of life. Med J Aust. 2018;208(10):433–8.

	17.	 Davies A, Wood LJ. Homeless health care: meeting the challenges of 
providing primary care. MJA. 2018;209(5):230–4.

	18.	 Hopper E, Bassuk E, Olivet J. Shelter from the Storm: Trauma-Informed 
Care in homelessness services settings. The Open Health Services and 
Policy Journal. 2010;3(2):80–100.

	19.	 Song MJ, Nikoo M, Choi F, Schutz CG, Jang K, Krausz RM. Childhood 
Trauma and Lifetime Traumatic Brain Injury Among Individuals Who Are 
Homeless. J Head Trauma Rehabil. 2018;33(3):185–90.

	20.	 Rota-Bartelink A. The Wicking Project II (2015–2016). The provision 
of skilled specialist consultancy services to people living with highly 

complex needs and their caregivers. Final report. Final Report published 
by Wintringham, Flemington Victoria. 2016.

	21.	 Petersen M, Jones A. Addressing later life homelessness. Brisbane: Insti-
tute for Social Science Research, The University of Queensland; 2013.

	22.	 Rogoz A, Burke D, Price P, Hickie I. Cognitive impairment in the elderly 
homeless in the inner-city of Sydney: a preliminary report on a study in 
progress. Parity. 2008;21(7):22–3.

	23.	 Mills M, City of Knox, Johnston P, City of Darebin, Incerti K, City of 
Port Phillip, et al. Local Government program and policy partner-
ship responses to older people at risk of homelessness. Parity. 
2008;21(7):9–10.

	24.	 Eagar K, McNamee JP, Gordon R, Snoek M, Duncan C, Samsa P, et al. The 
Australian National Aged Care Classification (AN-ACC). The Resource 
Utilisation and Classification Study: Report 1. Wollongong; 2019.

	25.	 Keith RA, Granger CV, Hamilton BB, Sherwin FS. The functional inde-
pendence measure: a new tool for rehabilitation. Adv Clin Rehabil. 
1987;1:6–18.

	26.	 Storey JE, Rowland JTJ, Basic D, Conforti DA, Dickson HG. The Rowland 
Universal Dementia Assessment Scale (RUDAS): a multicultural cognitive 
assessment scale. Int Psychogeriatr. 2004;16(1):13–31.

	27.	 Rowland JT, Basic D, Storey JE, Conforti DA. The Rowland Universal 
Dementia Assessment Scale (RUDAS) and the Folstein MMSE in a multi-
cultural cohort of elderly persons. Int Psychogeriatr. 2006;18(1):111–20.

	28.	 Basic D, Khoo A, Conforti D, Rowland J, Vrantsidis F, Logiudice D, et al. 
Rowland Universal Dementia Assessment Scale, Mini-Mental State Exami-
nation and General Practitioner Assessment of Cognition in a multicul-
tural cohort of community-dwelling older persons with early dementia. 
Aust Psychol. 2009;44(1):40–53.

	29.	 Rockwood K, Song X, MacKnight C, Bergman H, Hogan BD, McDowell I, 
et al. A global clinical measure of fitness and frailty in elderly people. Can 
Med Assoc J. 2005;173(5):489–95.

	30.	 Rockwood K, Theou O. Using the Clinica Frailty Scale in allocating scarce 
health care resources. Canadian Geriatrics Journal. 2020;23(3):210–125.

	31.	 Flaatten H, Guidet B, Andersen FH, Artigas A, Cecconi M, Boumendil A, 
et al. Reliability of the Clinical Frailty Scale in very elderly ICU patients: a 
prospective European study. Ann Intensive Care. 2021;11(1):22.

	32.	 Struble-Fitzsimmons D, Zipp GP, DeLuca D, Zhang N. Exploring the 
relationship between Timed Up and Go Test times and fall history in an 
inpatient geriatric psychiatry unit: a retrospective case-control study. 
Journal of Geriatric Physical Therapy. 2020;43(3):E25–30.

	33.	 Nordin E, Rosendahl E, Lundin-Olsson L. Timed, “Up&Go” test: reliability in 
older people dependent in activities of daily living—Focus on cognitive 
state. Phys Ther. 2006;86:646–55.

	34.	 Sheikh JI, Yesavage JA. Geriatric Depression Scale (GDS): recent evidence 
and development of a shorter version. Clin Gerontol J Ageing Mental 
Health. 1986;5(1–2):165–73.

	35.	 Pocklington C, Gilbody S, Manea L, McMillan D. The diagnostic accuracy 
of brief versions of the Geriatric Depression Scale: a systematic review 
and meta-analysis. Int J Geriatr Psychiatry. 2016;31(8):837–57.

	36.	 Friedman B, Heisel MJ, Delavan RL. Psychometric properties of the 
15-item Geriatric Depression Scale in functionally impaired, cognitively 
intact, community-dwelling elderly primary care patients. J Am Geriatr 
Soc. 2005;53(9):1570–6.

	37.	 Ayano G, Soloman M, Tsegay L, Yohannes K, Abraha M. A systematic 
review and meta-analysis of the prevalence of post-traumatic stress 
disorder among homeless people. Psychiatr Q. 2020;91:949–63.

	38.	 Weathers FW, Litz BT, Huska JA, Keane TM. PTSD Checklist—Civilian ver-
sion. Boston: National Center for PTSD - Behavioral Science Division; 1994.

	39.	 Weathers F, Litz B, Herman DS, Huska JA, Keane TM, editors. The PTSD 
Checklist (PCL): reliability, validity, and diagnostic utility. San Antonio: 
Annual Convention of the International Society for Traumatic Stress Stud-
ies; 1993.

	40.	 Ruggiero KJ, Del Ben K, Scotti JR, Rabalais AE. Psychometric properties of 
the PTSD Checklist-Civilian Version. J Trauma Stress. 2003;16(5):495–502.

	41.	 International Wellbeing Group. Personal Wellbeing Index - Adult (PWI-A). 
Melbourne: Australian Centre on Quality of Life, Deakin University; 2013.

	42.	 Mission Australia. Impact measurement and client wellbeing 2015 [Avail-
able from: Impact-measurement-and-client-wellbeing-report-2015.pdf.

	43.	 Capic T, Fuller-Tyszkiewicz M, Cummins RA, Khor S, Richardson B, Green-
wood C, et al. Australian Unity Wellbeing Index: Report 35.0, Financial 



Page 17 of 18O’Connor et al. BMC Geriatrics          (2023) 23:253 	

Control. Geelong: Australian Centre on Quality of Life, School of Psychol-
ogy, Deakin University; 2018.

	44.	 McCaffrey N, Kaambwa B, Currow DC, Ratcliffe J. Health-related quality of 
life measured using the EQ-5D–5L: South Australian population norms. 
Health Qual Life Outcomes. 2016;14(1):133.

	45.	 Cheng LJ, Tan RLY, Luo N. Measurement properties of the EQ VAS around 
the globe: a systematic review and meta-regression analysis. Value in 
Health. 2021;24(8):1223–33.

	46.	 Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Develop-
ment and preliminary testing of the new five-level version of EQ-5D 
(EQ-5D-5L). Qual Life Res. 2011;20(10):1727–36.

	47.	 Feng YS, Kohlmann T, Janssen MF, Buchholz I. Psychometric properties 
of the EQ-5D-5L: a systematic review of the literature. Qual Life Res. 
2021;30(3):647–73.

	48.	 Granger CV, Hamilton BB, Keith RA, Zielezny M, Sherwin FS. Advances 
in functional assessment for medical rehabilitation. Topics in Geriatric 
Rehabilitation. 1986;1(3):59–74.

	49.	 Podsiadlo D, Richardson S. The timed “Up & Go”: a test of basic functional 
mobility for frail elderly persons. J Am Geriatr Soc. 1991;39(2):142–8.

	50.	 Lin DY, Cheok TS, Samson AJ, Kaambwa B, Brown B, Wilson C, et al. A lon-
gitudinal validation of the EQ-5D-5L and EQ-VAS stand-alone component 
utilising the Oxford Hip Score in the Australian hip arthroplasty popula-
tion. Journal of Patient-Reported Outcomes. 2022;6(1):71.

	51.	 Nord E. EuroQol: health-related quality of life measurement. Valua-
tions of health states by the general public in Norway. Health Policy. 
1991;18:25–36.

	52.	 EuroQol Group. EQ-5D-5L 2021. Available from: https://​euroq​ol.​org/​eq-​
5d-​instr​uments/​eq-​5d-​5l-​about/. Accessed 23 May 2022.

	53.	 Devlin NJ, Shah KK, Feng Y, Mulhern B, van Hout B. Valuing health-
related quality of life: An EQ-5D-5L value set for England. Health Econ. 
2018;27(1):7–22.

	54.	 Salem BE, Nyamathi A, Phillips LR, Mentes JC, Sarkisian C, Brecht ML. 
Development of a frailty framework among vulnerable populations. Adv 
Nurs Sci. 2014;37(1):70–81.

	55.	 Theou O, Sluggett JK, Bell JS, Lalic S, Cooper T, Robson L, et al. Frailty, 
hospitalization, and mortality in residential aged care. Journal of 
Gerontology: Series A, Biological Sciences and Medical Sciences. 
2018;73(8):1090–6.

	56.	 Cheung A, Haas B, Ringer TJ, McFarlan A, Wong CL. Canadian Study of 
Health and Aging Clinical Frailty Scale: does it predict adverse outcomes 
among geriatric trauma patients? J Am Coll Surg. 2017;225(5):658-65.e3.

	57.	 Kim HY. Statistical notes for clinical researchers: Chi-squared test and Fish-
er’s exact test. Restorative Dentistry and Endodontics. 2017;42(2):152–5.

	58.	 Cnaan A, Laird NM, Slasor P. Using the general linear mixed model to 
analyse unbalanced repeated measures and longitudinal data. Stat Med. 
1997;16(20):2349–80.

	59.	 Independent Health and Aged Care Pricing Authority. National efficient 
price determination 2020–21: Independent Hospital Pricing Authority 
2020; 2020. Available from: https://​www.​ihacpa.​gov.​au/​resou​rces/​natio​
nal-​effic​ient-​price-​deter​minat​ion-​2020-​21. Accessed 23 Sept 2022.

	60.	 Commonwealth of Australia. Medicare Benefits Schedule (MBS) 
Online 2022. Available from: http://​www9.​health.​gov.​au/​mbs/​search.​
cfm. Accessed 15 Aug 2022.

	61.	 Australian Government Productivity Commission. Report on Government 
Services 2021. Supporting material: Housing data tables. 2021.

	62.	 Commonwealth of Australia. My Aged Care: Aged care home costs and 
fees 2022. Available from: https://​www.​myage​dcare.​gov.​au/​aged-​care-​
home-​costs-​and-​fees. Accessed 15 Aug 2022.

	63.	 Gilbert L, Lilly A. Independent Review: COVID-19 outbreaks in Australian 
residential aged care facilities – no time for complacency. 2021.

	64.	 Zanini A, Aiello M, Adamo D, Casale S, Cherubino F, Patrona SD, et al. Esti-
mation of minimal clinically important difference in EQ-5D visual analog 
scale score after pulmonary rehabilitation in subjects with COPD. Respir 
Care. 2015;60(1):88–95.

	65.	 Crane M, Warnes A. The outcomes of rehousing older homeless people: a 
longitudinal study. Ageing Soc. 2007;27:891–918.

	66.	 Thredgold C, Beer A, Zufferey C, Peters A, Spinney A. An effective home-
lessness services system for older Australians. Melbourne: Australian 
Housing and Urban Research Institute; 2019.

	67.	 Jeskie W. Meeting the needs of the elderly homeless: a residential aged 
care perspective. Parity. 2008;21(7):33.

	68.	 Jacobson NS, Truax P. Clinical significance: a statistical approach to defin-
ing meaningful change in psychotherapy research. J Consult Clin Psychol. 
1991;59(1):12–9.

	69.	 Belanger HG, Lange RT, Bailie J, Iverson GL, Arrieux JP, Ivins BJ, et al. 
Interpreting change on the neurobehavioral symptom inventory and 
the PTSD checklist in military personnel. Clinical Neuropsychologist. 
2016;30(7):1063–73.

	70.	 Gadermann AM, Hubley AM, Russell LB, Thompson KC, Norena M, Rossa-
Roccor V, et al. Understanding subjective quality of life in homeless and 
vulnerably housed individuals: the role of housing, health, substance use, 
and social support. SSM - Mental Health. 2021(100021).

	71.	 Brown RT, Kiely DK, Bahrel M, Mitchell SL. Factors associated with geriatric 
syndromes in older homeless adults. J Health Care Poor Underserved. 
2013;4(2):456–68.

	72.	 Forder P, Byles J, Vo K, Curryer C, Loxton D. Cumulative incidence of 
admission to permanent residential aged care for Australian women – A 
competing risk analysis. Aust N Z J Public Health. 2018;42(2):166–71.

	73.	 Canham SL, Custodio K, Mauboules C, Good C, Bosma H. Health and 
psychosocial needs of older adults who are experiencing homelessness 
following hospital discharge. Gerontologist. 2020;60(4):715–24.

	74.	 Salem BE, Ma-Pham J, Chen S, Brecht ML, Antonio AL, Ames M. Impact of 
a community-based frailty intervention among middle-aged and older 
prefrail and frail homeless women: a pilot randomized controlled trial. 
Community Ment Health J. 2017;53:688–94.

	75.	 Rogans-Watson R, Shulman C, Lewer D, Armstrong M, Hudson B. Prema-
ture frailty, geriatric conditions and multimorbidity among people experi-
encing homelessness: a cross-sectional observational study in a London 
hostel. Housing Care and Support. 2020;23(3/4):77–91.

	76.	 Age UK. The impact of COVID-19 to date on older people’s mental and 
physical health. London: Age UK; 2020.

	77.	 Public Health England. Wider impacts of COVID-19 on physical activity, 
deconditioning and falls in older adults. UK; 2021.

	78.	 Taylor AM, Page D, Okely JA, Corley J, Welstead M, Skarabela B. Impact 
of COVID-19 lockdown on psychosocial factors, health, and lifestyle in 
Scottish octogenarians: the Lothian Birth Cohort 1936 study. PLoS ONE. 
2021;16(6): e0253153.

	79.	 Netten A. Overview of outcome measurement for adults using social 
care services and support. London: NIHR School for Social Care 
Research; 2011.

	80.	 Fleming SA, Blake H, Gladman JRF, Hart E, Lymbery M, Dewey ME, et al. 
A randomised controlled trial of a care home rehabilitation service to 
reduce long-term institutionalisation for elderly people. Age Ageing. 
2004;33(4):384–90.

	81.	 Young J. The development of intermediate care services in England. Arch 
Gerontol Geriatr. 2009;49(Suppl 2):S21–5.

	82.	 Ni Lochlainn M, Cox NJ, Wilson T, Hayhoe RPG, Ramsay SE, Granic A, et al. 
Nutrition and frailty: opportunities for prevention and treatment. Nutri-
ents. 2021;13:2349.

	83.	 Rota-Bartelink A. Supporting older people living with alcohol-
related brain injury: the Wicking Project outcomes. Care Manag J. 
2011;12(4):186–93.

	84.	 Rota-Bartelink A, Lipmann B. Supporting the long-term residential care 
needs of older homeless people with severe alcohol-related brain injury 
in Australia: the Wicking Project. Care Manag J. 2007;8(3):141–8.

	85.	 Tanaka N, Nakatsuka M, Ishii H, Nakayama R, Hosaka R, Meguro K. Clini-
cal utility of the Functional Independence Measure for assessment of 
patients with Alzheimer’s disease and vascular dementia. Psychogeriat-
rics. 2013;13(4):199–205.

	86.	 Depp CA, Vella L, Orff HJ, Twamley EW. A quantitative review of cognitive 
functioning in homeless adults. Journal of Nervous and Mental Disease. 
2015;203(2):126–32.

	87.	 Horan WP, Wynn JK, Gabrielian S, Glynn SM, Hellemann GS, Kern RS, et al. 
Motivational and cognitive correlates of community integration in home-
less veterans entering a permanent supported housing program. Am J 
Orthopsychiatry. 2020;90(2):181–92.

	88.	 Mahtani K, Spencer EA, Brassey J, Heneghan C. Catalogue of bias: 
observer bias. BMJ Evidence-Based Medicine. 2018;23:23–4.

	89.	 Kelly C, Hulme C, Graham L, Ellwood A, Patel I, Cundill B, et al. Inter-rater 
reliability of care home staff’s proxy judgements with residents’ assess-
ments of their own health-related quality of life: an analysis of the PATCH 
trial EQ-5D data. Age Ageing. 2021;50(4):1314–20.

https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/
https://www.ihacpa.gov.au/resources/national-efficient-price-determination-2020-21
https://www.ihacpa.gov.au/resources/national-efficient-price-determination-2020-21
https://www9.health.gov.au/mbs/search.cfm
https://www9.health.gov.au/mbs/search.cfm
https://www.myagedcare.gov.au/aged-care-home-costs-and-fees
https://www.myagedcare.gov.au/aged-care-home-costs-and-fees


Page 18 of 18O’Connor et al. BMC Geriatrics          (2023) 23:253 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	90.	 Macháčová K, Vaňková H, Holmerová I, Čábelková I, Volicer L. Ratings of 
activities of daily living in nursing home residents: comparison of self- 
and proxy ratings with actual performance and the impact of cognitive 
status. Eur J Ageing. 2018;15(4):349–58.

	91.	 Poss JW, Jutan NM, Hirdes JP, Fries BE, Morris JN, Teare GF, et al. A review 
of evidence on the reliability and validity of Minimum Data Set data. 
Healthc Manage Forum. 2008;21(1):33–9.

	92.	 Ly A, Latimer E. Housing first impact on costs and associated cost offsets: 
a review of the literature. Can J Psychiat. 2015;60(11):475–87.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	An Australian aged care home for people subject to homelessness: health, wellbeing and cost–benefit
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study design
	Participants and setting
	Instruments
	Data analyses

	Results
	Baseline
	Frailty group differences in deaths and hospital use over the study period
	Longitudinal changes for the full cohort
	Cost–benefit outcomes

	Discussion
	Conclusions
	Anchor 20
	Acknowledgements
	References


