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Abstract
Background: The Australian Transition Care Program (TCP) is a national intermediate care service aiming to
optimise functional independence and delay entry to permanent care for older people leaving hospital. The aim of
this study was to describe the outcomes of TCP and identify demographic and clinical factors associated with TCP
‘success’, to assist with clinical judgements about suitable candidates for the program.
Method: We conducted a descriptive cohort study of all older Australians accessing TCP for the first time between
2007 and 2015. Logistic regression models assessed demographic and clinical factors associated with change in
performance on a modified Barthel Index from TCP entry to discharge and on discharge to community. Fine-Gray
regression models estimated factors associated with transition to permanent care within 6 months of TCP
discharge, with death as a competing event.
Results: Functional independence improved from entry to discharge for 46,712 (38.4%) of 124,301 TCP users.
Improvement was more common with younger age, less frailty, shorter hospital stay prior to TCP, and among
women, those without a carer, living outside a major city, and without dementia. People who received TCP in a
residential setting were far less likely to record improved functional impairment and more likely to be discharged to
permanent care than those in a community setting. Discharge to community was more common with younger age
and among women and those without dementia. Nearly 12% of community TCP and 63% of residential TCP users
had transitioned to permanent care 6 months after discharge. Entry to permanent care was more common with
older age, higher levels of frailty, and among those with dementia.
Conclusions: More than half of TCP users are discharged to home and remain at home after 6 months. However,
residential-based TCP may have limited efficacy. Age, frailty, carer status, and dementia are key factors to consider
when assessing program suitability. Future studies comparing users to a suitably matched control group will be
very helpful for confirming whether the TCP program is meeting its aims.
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Background
Supporting older people to transition between health and
aged care services is a global challenge [1]. The high costs
of both hospital and permanent residential aged care
(PRAC) [2] has generated increased investment in programs
that support older people to live at home for as long as possible. However, hospitalisations can trigger premature entry
to PRAC if sufficient functional recovery to allow return to
home has not been achieved [3]. A national Transition Care
Program (TCP) was introduced in Australia in 2005 to improve integration of health and aged care services for older
people, reduce hospital length of stay, optimise functional
independence, and delay entry to PRAC [4].
The Australian TCP is a large-scale intermediate care service that intends to provide continuing quality care in a less
intensive (and costly) setting than hospitals. Older people
leaving hospital are eligible for up to 18 weeks of TCP [5]
delivered in residential settings (i.e. in nursing homes) or in
the person’s home. The decision about where the person
receives TCP is at the discretion of the clinician though also
depends on the availability of places [3]. A plan for services
is developed by the TCP provider in collaboration with the
person, and is regularly reviewed. Services delivered during
TCP are flexible and customised to the individual, but typically include low-intensity therapies to improve physical,
cognitive, and psychosocial functioning [4]. This might
include physiotherapy, occupational therapy, social work
support, nursing care, and/or case management, funded on
an “occupied place day” basis [3]. The services are accessed
either in the residential facility (if the person is placed in
residential TCP), at home, or in hospital or community
clinics. TCP is fully integrated into the Australian aged care
system and is delivered by state-based public health services. At 1 January 2019 there were 4000 operational TCP
places / packages across all regions with an average occupancy rate of 85% [6, 7].
Despite being a pillar of the aged care system in
Australia, very few studies have evaluated TCP. Internationally, studies of the utility of transition care and
other types of intermediate or post-acute care report inconsistent results partly because of differences in service
features and populations [8–13]. Moreover very little research has assessed factors that impact the success of
TCP. A lack of research means that clinicians rely on
professional opinion to select candidates for the program, which often differ. This reduces the efficiency and
effectiveness of care [14]. A descriptive evaluation of the
Australian TCP from October 2006 to March 2007 reported that older age, residential-based TCP, greater dependence at TCP admission, and fewer allied health
hours used during TCP were associated with admission
to residential aged care within 6 months [5]. However,
these conclusions were based on a small number of TCP
users (n = 2443) during the TCP roll out, when limited
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infrastructure was in place. No comprehensive investigation of factors associated with TCP outcomes has been
carried out. Given that the Australian TCP is a national
program with Government expenditure exceeding $110
million in the 2016/17 financial year [2], detailed examination of the program and who it benefits is warranted.
The aim of this study is therefore to examine TCP users
to (a) describe the common outcomes of receiving TCP,
and (b) identify factors associated with TCP ‘success’, defined here as improved functional independence from admission to discharge, discharge to home, and continued
residence at home at 6-months post-discharge.

Methods
Design and participants

We conducted a descriptive cohort study using data from
the Registry of Senior Australians (ROSA) cohort of all
older Australians who accessed government-subsidised
aged care services from 1997 [15, 16]. We used deidentified linked data from the Australian Institute of
Health and Welfare National Aged Care Data Clearinghouse, including dates of entry to and discharge from the
TCP program, discharge location after TCP, functional independence at entry and discharge, and date of entry to
PRAC. The National Death Index dataset provided dates
and causes of death. The Pharmaceutical Benefits Scheme
dataset provided information on medicines.
Older people are eligible for TCP if they are: (a) assessed
by an Aged Care Assessment Program assessor; (b) an inpatient in a public or private Australian hospital, or receiving sub-acute care; (c) medically stable and ready for
discharge from acute or sub-acute care; (d) otherwise eligible for residential aged care, and; (e) have the capacity to
benefit from low-intensity therapies over a maximum of
18 weeks, according to clinical judgement. Participants
were included in this study if they were (a) nonIndigenous; (b) aged 65 years or older at TCP entry; and
(c) used TCP for the first time between January 12,007 to
December 312,015. This date range begins when the national program roll out had been completed and ends at
the end of the last full year available in our data capture.
Aboriginal and Torres Strait Islander older people were
not available in our data capture.
Measures
Outcomes of interest

Functional independence (Outcome 1) is measured at
TCP admission and discharge using the modified Barthel
Index (mBI). The mBI is a is a 10-item measure in which
clinical staff rate the person’s ability to independently
perform self-care tasks (Table S1). Scores range from
zero (complete dependence) to 100 (complete independence) [17] and are categorised for clinical use. For this
study we considered that an individual had improved
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from TCP entry to discharge where they moved ‘up’ one
or more categories (e.g. from ‘severe dependence’ to
‘mild dependence’). Conversely, those who moved ‘down’
one or more categories were considered to have deteriorated. Such moves were considered to indicate clinically
relevant changes in function over time. A discharge mBI
was not conducted for those who were prematurely
discharged from TCP due to hospital readmission, so
these users were categorised as having deteriorated.
Discharge location (Outcome 2) was recorded at discharge and was categorised as to home or other (PRAC,
hospital, another TCP episode, other location). People who
died during their TCP episode were excluded from analysis
of both Outcome 1 and 2. Dates of admission to permanent
residential care were used to categorise place of residence
at 6 months post-TCP discharge (home or PRAC; Outcome
3), with death considered a competing risk.
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between TCP discharge and PRAC entry date; individuals who had not entered PRAC by six-months after
TCP discharge were censored.
For all three outcomes, univariate analysis was conducted
using α < 0.05 as the cut-off for inclusion in multivariate
modelling. Akaike information criteria were inspected to
ensure model fit. All models were adjusted for state of residence given the noted geographical variation in the use of
TCP in Australia [4]. Missing data (present in < 3.4% of
cases) were managed via casewise deletion. All tests were
two-sided and adjusted for multiple comparisons using the
stepdown Bonferroni method, and α < 0.0125 was considered statistically significant in final models. Collinearity was
assessed via inspection of variance inflation factors (VIF);
no problematic VIF (> 10) was identified in any model. Proportional hazards assumptions (where applicable) were
checked and satisfied via visual inspection of Schoenfeld residual plots. SAS version 9.4 was used for analysis.

Variables of interest

Potential factors associated with TCP outcomes included
variables found to affect the success of TCP in previous reports [7] plus additional variables considered by the authors as important for rehabilitation. Variables included
age, sex, and country of birth (Australia vs other), availability of an unpaid carer (yes/no), region where the individual
resided at time of TCP entry [18] (categorised as major
city vs regional/remote/rural), length of stay in TCP (in
weeks), and length of hospital stay prior to TCP entry (in
weeks). Number of comorbid health conditions were determined using the RxRisk-V, [19] a medication-based comorbidity index based on 6 months history of medication
dispensing prior to the hospitalisation that preceded TCP
entry. Dementia status was determined from both the aged
care eligibility assessment and dispensing of medications
prescribed for the treatment of Alzheimer’s disease in the
6 months prior to hospitalisation. A previously validated
frailty index measure created using aged care eligibility assessment data was also used [20].
Analysis

All results were stratified by TCP setting (residential,
community, or both), given the known clinical and
demographic differences between these groups [7].
Multinomial logistic regression modelling was used to
identify factors associated with change in mBI score
from TCP entry to discharge (Outcome 1) with individuals whose mBI category did not change as the reference
category. Binomial logistic regression modelling was
used to identify factors associated with discharge to
home (Outcome 2). Fine-Gray subdistribution hazard regression modelling was used to identify factors associated with entry to PRAC within six-months of TCP
discharge, accounting for the competing risk of death
(Outcome 3). Time to PRAC was the difference (in days)

Results
There were 121,954 individuals with first time TCP episodes included in the study (Fig. S1). Of these, 67,339
(54.2%) people received TCP in the community, 42,165
(33.9%) in residential settings, and 14,797 (11.9%) in both
places (Table 1). Individuals were on average 82 years old
(SD = 7.3 years), 63.4% were women, 33.4% was born outside Australia, and 77.5% were recorded as having a carer at
TCP entry.
Improved functional independence

Among 121,596 individuals discharged from TCP, 38.4%
recorded improved mBI score, 37.9% did not change,
and 23.6% worsened from entry to discharge (Table 2).
Factors associated with improved mBI score across all
settings were younger age, female sex, not having a
carer, living in a regional area, less frailty, shorter stay in
hospital prior to TCP entry, and longer stay in TCP
(Table 3). People with dementia were less likely to record improvement in all groups.
Shorter length of stay in TCP was associated with deteriorating mBI performance in all groups. People with dementia were significantly less likely to record any change
in their mBI at discharge than entry in all groups, compared to those without dementia. People living outside a
major city were less likely to deteriorate during TCP in
community settings or both community and residential
settings, but the reverse was true for residential TCP.
Country of birth and carer status were not significantly associated with deteriorating mBI performance in any
group.
Discharge to home

Of the 121,596 individuals discharged from TCP, 64,190
(52.2%) were discharged to home, 25,769 (20.8%) were
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Table 1 Demographic and clinical features of individuals at their first TCP episode (2007 to 2015)
Missing

n (%) or x (SD)
All (n = 124,
301)

TCP setting
Community
(n = 67,339)

Residential
(n = 42,165)

Both
(n = 14,797)

Age (years)

0

81.9 (7.3)

81.0 (7.1)

83.2 (7.3)

82.2 (7.2)

Female

0

78,834 (63.4)

42,748 (63.5)

25,999 (61.7)

10,087 (68.2)

Born outside Australia

482

41,303 (33.4)

20,781 (31.0)

16,070 (38.2)

4452 (30.2)

Has carer

921

95,946 (77.5)

50,542 (75.4)

34,156 (81.2)

11,248 (76.2)

Region

284
80,513 (56.9)

39,149 (58.2)

32,840 (78.2)

8524 (57.7)

43,504 (35.1)

28,101 (41.8)

9148 (21.8)

6255 (42.3)

Major city
Regional / Remote
State

0

New South Wales

37,843 (30.4)

32,224 (47.9)

3949 (9.4)

1670 (11.3)

Victoria

35,487 (28.6)

8579 (12.7)

21,536 (51.1)

5372 (36.3)

Queensland

22,918 (18.4)

17,216 (25.6)

2621 (6.2)

3081 (20.8)

South Australia

11,465 (9.2)

4929 (7.3)

3680 (8.7)

2856 (19.3)

Western Australia

11,297 (9.1)

1831 (2.7)

8620 (20.4)

846 (5.7)

Tasmania

3144 (2.5)

1438 (2.1)

1322 (3.1)

384 (2.6)

Australian Capital Territory

1692 (1.4)

784 (1.2)

343 (0.8)

565 (3.8)

Northern Territory

455 (0.4)

338 (0.5)

94 (0.2)

23 (0.2)

Comorbidities (median, IQR)

a

5 (3–7)

5 (3–7)

5 (3–7)

5 (3–7)

0

0

5796 (4.7)

3167 (4.7)

1948 (4.6)

681 (4.6)

1–4

45,087 (36.3)

24,376 (36.2)

15,336 (36.4)

5375 (36.3)

5–9

64,910 (52.2)

35,182 (52.3)

21,971 (51.1)

7757 (52.4)

10+
Dementia
Frailty at entry

b

(median, IQR)

8508 (6.8)

4614 (6.9)

9210 (6.90)

984 (6.7)

0

18,121 (15.6)

5912 (8.9)

10,701 (25.4)

1508 (10.2)

49

0.3 (0.2–0.3)

0.2 (0.2–0.3)

0.3 (0.2–0.3)

0.3 (0.2–0.3)

0

482 (0.4)

293 (0.4)

130 (0.3)

59 (0.4)

0.1–0.19

21,596 (17.4)

13,277 (19.7)

5811 (13.8)

2508 (17.0)

0.2–0.29

62,188 (50.0)

34,022 (50.5)

20,590 (48.9)

7576 (51.2)

39,986 (32.2)

19,725 (29.3)

15,613 (37.1)

4648 (31.4)

Hospital LOS in days (media, IQR) c

0.3+
197

27 (17–42)

26 (16–41)

28 (19–43)

26 (17–40)

TCP LOS in days (median, IQR) d

0

55 (29–84)

60 (34–84)

38 (19–65)

79 (53–85)

IQR Interquartile range; LOS Length of stay; SD Standard deviation; TCP Transition Care Program
a
Medication-based comorbidity index. Does not include dementia
b
Based on aged care assessment data, range 0–1. Higher scores denote greater frailty
c
> 365 days set to missing
d
> 129 excluded

discharged back to hospital, and 24,825 (20.0%) were
discharged to PRAC (Table 2). People who received TCP
in a residential setting were more likely to be discharged
to PRAC (50.6%) than those in a community setting
(2.8%) or those who completed TCP in both settings
(10.9%). In all TCP settings, likelihood of discharge to
home was associated with younger age, female sex, living
outside a major city, shorter hospital stay prior to TCP,
longer stay in TCP, and lower mBI score at TCP entry

(Table 4). People with dementia were less likely to be
discharged to home in all groups except those who received community-based TCP. For those who received
TCP in a residential setting, there was no significant impact of carer status or frailty on discharge to home.
Entry to permanent residential aged care

The cumulative incidence of entering PRAC by 6 months
after TCP discharge was 11.7% for community TCP users
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Table 2 Outcomes of first TCP episode, by setting
n (%)

Functional capacity at entry (Barthel) (median, IQR) a

All (n = 124,
301)

TCP setting
Community
(n = 67,339)

Residential
(n = 42,165)

Both
(n = 14,797)

76 (59–87)

83 (72–90)

61 (40–77)

72 (56–82)

Independent

1579 (1.3)

1204 (1.8)

267 (0.6)

108 (0.7)

Slight dependence

16,459 (13.2)

13,194 (19.6)

2088 (5.0)

1177 (8.0)

Moderate dependence

73,136 (58.8)

44,968 (66.8)

19,220 (45.6)

8948 (60.5)

Severe dependence

26,563 (21.4)

6855 (10.2)

15,572 (36.9)

4136 (28.0)

Total dependence

6564 (5.3)

1118 (1.7)

5018 (11.9)

428 (2.9)

(n = 121,596)
90 (75–98)

(n = 66,674)
95 (87–100)

(n = 40,271)
75 (50–89)

(n = 14,651)
91 (82–97)

Independent

17,190 (14.1)

14,046 (21.1)

1401 (3.5)

1743 (11.9)

Slight dependence

28,511 (23.5)

19,437 (29.2)

4600 (11.4)

4474 (30.5)

Moderate dependence

35,579 (29.3)

15,263 (22.9)

15,268 (37.9)

5048 (34.5)

Severe dependence

9882 (8.1)

1680 (2.5)

7389 (18.4)

813 (5.6)

Total dependence

4638 (3.8)

981 (1.5)

3334 (8.3)

322 (2.2)

Functional capacity at exit (Barthel) (median, IQR)

a,b

Discharged to hospital

25,796 (21.2)

15,267 (22.9)

8278 (20.6)

2251 (15.4)

(n = 121,596)

(n = 66,674)

(n = 40,271)

(n = 14,651)

Deteriorated c

28,750 (23.6)

16,452 (24.7)

9746 (24.2)

2552 (17.4)

No change

46,134 (37.9)

20,269 (30.4)

21,136 (52.5)

4729 (32.3)

Improved

46,712 (38.4)

29,953 (44.9)

9389 (23.3)

7370 (50.3)

Deceased

2705 (2.2)

665 (1.0)

1894 (4.5)

146 (1.0)

Other

6350 (5.1)

3956 (5.9)

1601 (3.8)

784 (5.3)

Hospital

25,769 (20.8)

15,267 (22.7)

8278 (19.6)

2251 (15.2)

PRAC

24,825 (20.0)

1862 (2.8)

21,352 (50.6)

1611 (10.9)

Community

64,190 (52.2)

45,411 (67.8)

8840 (21.4)

9939 (67.8)

Other TCP

435 (0.4)

169 (0.3)

200 (0.5)

66 (0.5)

PRAC

37,728 (30.4)

7819 (11.6)

26,606 (63.1)

3303 (22.3)

Deceased

10,920 (8.8)

5522 (8.2)

4399 (10.4)

999 (6.8)

Other

75,653 (60.9)

53,998 (80.2)

11,160 (26.5)

10,495 (70.9)

Barthel category change entry to exit (median, IQR) b

Discharged to

Status at 6 months post-discharge

IQR Interquartile range; PRAC Permanent residential aged care; SD Standard deviation; TCP Transition care program
a
Higher scores denote greater independence, range 0–100
b
Excludes individuals who died during TCP episode
c
Includes individuals discharged to hospital

(95%CI 11.4–11.9%), 63.1% for residential TCP users
(95%CI 62.7–63.6%), and 22.4% for those who used TCP
in both settings (95%CI 21.7–23.1%) (Fig. S2). In all TCP
settings, factors associated with earlier entry to PRAC included older age, having dementia, higher levels of frailty,
and higher entry mBI score (Table 5). Longer stay in TCP
was associated with reduced likelihood of PRAC entry
among community TCP users and those who used TCP in
both community and residential settings, while the reverse
was true for residential TCP users.

Discussion
Thirty-eight per cent of Australians who accessed TCP
from 2007 to 2015 recorded improved functional independence from entry to discharge from the program,
while the remainder recorded no change or worsened. A
previous national descriptive analysis reported that 76%
of TCP users from 2005 to 2013 recorded at least a one
point improvement on the mBI from entry to discharge
[7]. Using a more conservative system to classify functional improvements aimed to assess the clinical
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Table 3 Results of multinominal regression analysis assessing factors associated with improved and worsening Modified Barthel
Index scores from entry to exit of first TCP episode, adjusted for stat
Residential
(n = 39,625) b
aOR (95%CI)

Community
(n = 65,626) a
aOR (95%CI)

Both
(n = 14,469) c
aOR (95%CI)

Improved
(n = 29,446)

Worsened
(n = 16,209)

Improved
(n = 9236)

Worsened
(n = 9588)

Improved
(n = 7270)

Worsened
(n = 2522)

Age (years)

0.98 (0.98–0.99)

0.99 (0.99–0.99)

0.99 (0.98–0.99)

0.98 (0.98–0.99)

0.99 (0.98–0.99)

0.99 (0.98–1.00) d

Female

1.10 (1.06–1.14)

0.83 (0.79–0.87)

1.15 (1.09–1.21)

0.83 (0.79–0.88)

1.16 (1.07–1.26)

0.91 (0.82–1.01) d

Born outside Australia

0.94 (0.91–0.98) d

0.99 (0.94–1.04) d

0.96 (0.91–1.12) d

1.06 (1.01–1.12) d

0.93 (0.85–1.01) d

1.09 (0.97–1.22) d

1.38 (1.26–1.52)

1.03 (0.90–1.17) d

No carer

1.40 (1.34–1.47)

0.99 (0.94–1.05)

Regional/remote/rural

1.17 (1.12–1.22)

Comorbidities

1.01 (1.00–1.01) d

Dementia
Frailty index score e

d

d

1.23 (1.15–1.31)

1.08 (1.01–1.16)

0.84 (0.80–0.88)

1.40 (1.31–1.50)

1.56 (1.46–1.67)

1.17 (1.07–1.27)

0.80 (0.72–0.90)

1.00 (0.99–1.01) d

1.00 (1.00–1.01) d

1.00 (0.99–1.01) d

1.00 (0.99–1.02) d

1.01 (0.99–1.02) d

0.58 (0.55–0.63)

0.75 (0.69–0.81)

0.70 (0.66–0.75)

0.69 (0.65–0.73)

0.64 (0.56–0.72)

0.66 (0.56–0.78)

0.83 (0.81–0.85)

1.11 (1.07–1.15)

0.94 (0.90–0.97)

1.01 (0.97–1.04) d

0.83 (0.78–0.88)

1.03 (0.96–1.11) d

Hospital LOS (weeks)

0.95 (0.94–0.95)

1.03 (1.02–1.04)

0.96 (0.95–0.95)

1.01 (1.00–1.02) d

0.94 (0.93–0.95)

1.01 (1.00–1.03) d

TCP LOS (weeks)

1.07 (1.06–1.08)

0.74 (0.73–0.74)

1.07 (1.07–1.08)

0.90 (0.89–0.91)

1.06 (1.05–1.07)

0.84 (0.83–0.85)

aOR Adjusted odds ratio; CI Confidence interval; LOS Length of stay; TCP Transition Care Program
a
Likelihood ratio χ2 = 23,615.7, DF = 34, p < 0.001. Excluded: 1048 with missing data, 665 deceased
b
Likelihood ratio χ2 = 6190.0, DF = 34, p < 0.001. Excluded: 646 with missing data, 1894 deceased
c
Likelihood ratio χ2 = 2303.6, DF = 34, p < 0.001. Excluded: 182 with missing data, 146 deceased
d
p > 0.05 after correction for multiple hypothesis testing
e
Rounded to 0.1 increments; higher scores denote greater frailty

significance of any changes suggests that these may be
more limited than previously reported. Nonetheless, just
over half of TCP users were discharged from the program to home and more than 60% remained living in at
home 6 months later. These figures are consistent with
previous reports [7].

As such, a significant number of TCP users are returning home and staying home after hospitalisation when
they would otherwise require transition to PRAC. That
one-fifth of users die or return to hospital suggests that
those referred to TCP are appropriately at-risk for poor
outcomes, and that TCP may prevent these. One

Table 4 Results of binomial logistic regression modelling assessing factors associated with discharge from first TCP episode to
community, adjusted for state
Community
(n = 65,626) a

Residential
(n = 39,625) b

Both
(n = 14,518) c

aOR (95%CI)

aOR (95%CI)

aOR (95%CI)

Age (years)

0.99 (0.99–0.99)

0.97 (0.97–0.98)

0.98 (0.98–0.99)

Female

1.23 (1.18–1.28)

1.28 (1.21–1.35)

1.22 (1.12–1.32)

Born outside Australia

1.13 (1.09–1.18)

1.19 (1.12–1.26)

No carer

1.14 (1.09–1.20)

Regional/remote/rural

1.19 (1.14–1.24)

Comorbidities
Dementia
Frailty

e

Hospital LOS (weeks)

0.99 (0.93–1.06)

–
d

1.27 (1.18–1.36)

1.00 (1.00–1.01)

d

1.00 (0.99–1.01)

0.98 (0.92–1.05)

d

0.53 (0.49–0.57)

0.87 (0.85–0.90)

0.96 (0.92–1.00)

0.96 (0.95–0.96)

0.94 (0.93–0.95)

1.10 (1.01–1.21) d
1.41 (1.30–1.53)

d

1.01 (0.99–1.02) d
0.78 (0.69–0.88)

d

0.88 (0.83–0.93)
0.96 (0.95–0.97)

TCP LOS (weeks)

1.34 (1.33–1.35)

1.07 (1.07–1.08)

1.21 (1.19–1.22)

mBI score at entry f

1.15 (1.14–1.17)

1.20 (1.18–1.21)

1.14 (1.12–1.16)

aOR Adjusted odds ratio; CI Confidence interval; LOS Length of stay; mBI Modified Barthel Index; TCP Transition Care Program
a
Likelihood ratio χ2 = 17,794.6, DF = 18, p < 0.001. Excluded: 1048 with missing data, 665 deceased
b
Likelihood ratio χ2 = 6235.1, DF = 18, p < 0.001. Excluded: 646 with missing data, 1894 deceased
c
Likelihood ratio χ2 = 1893.2, DF = 17, p < 0.001. Excluded: 133 with missing data, 146 deceased
d
p > 0.05 after correction for multiple hypothesis testing
e
Rounded to 0.1 increments; higher scores denote greater frailty
f
Scaled to 10-point increments; higher scores denote greater independence
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Table 5 Results of Fine-Gray subdistribution hazard regression models assessing factors associated with entry to PRAC within six
months of discharge from first TCP episode, accounting for competing risk for death and adjusted for state
Community
(n = 66,334) a

Residential
(n = 41,484) b

Both
(n = 14,661) c

asHR (95%CI)

asHR (95%CI)

asHR (95%CI)

Age (years)

1.05 (1.05–1.06)

1.01 (1.01–1.02)

1.04 (1.03–1.05)

Female

0.95 (0.91–1.00)

–

0.92 (0.85–0.98) d

Born outside Australia

0.84 (0.80–0.89)

0.94 (0.93–0.96)

–

No carer

0.90 (0.85–0.96)

0.93 (0.90–0.95)

0.95 (0.87–1.03) d

Regional/remote/rural

0.93 (0.88–0.97)

0.84 (0.81–0.86)
d

0.76 (0.71–0.83)
d

–

Comorbidities

0.99 (0.98–1.00)

Dementia

1.87 (1.76–1.99)

1.37 (1.35–1.40)

1.73 (1.58–1.89)

1.18 (1.14–1.22)

1.61 (1.38–1.87)

4.34 (2.53–7.67)

–

1.02 (1.01–1.02)

1.02 (1.01–1.03)

Frailty

e

Hospital LOS (weeks)

1.00 (1.00–1.01)

TCP LOS (weeks)

0.89 (0.88–0.89)

1.01 (1.00–1.02)

0.93 (0.92–0.94)

mBI score at entry f

0.95 (0.94–0.96)

0.99 (0.99–0.99)

0.92 (0.91–0.94)

asHR Adjusted subdistribution hazard ratio; CI Confidence interval; LOS Length of stay; TCP Transition Care Program
a
Wald χ2 = 4948.9, DF = 17, p < 0.001. Excluded: 1005 with missing data
b
Wald χ2 = 5543.0, DF = 17, p < 0.001. Excluded: 681 with missing data
c
Wald χ2 = 1346.1, DF = 16, p < 0.001. Excluded: 136 with missing data
d
p > 0.05 after correction for multiple hypothesis testing
e
Rounded to 0.1 increments; higher scores denote greater frailty
f
Scaled to 10-point increments; higher scores denote greater independence

previous study has also demonstrated an improvement
in self-rated quality of life at TCP discharge that is sustained at 6 months post-discharge [21]. However, our
work is not a comparative-effectiveness study of the TCP
program. Future research comparing outcomes of TCP
users to a suitably matched control group will be essential
for confirming whether the TCP program is achieving its
aims. One small Australian trial (n = 320) prior to the TCP
roll out reported no difference in mortality, function, or
hospital readmissions at 4 months between older people
who stayed in hospital while awaiting transfer to PRAC
and those who moved to a residential site but continued to
receive transition services [10]. This is the only Australian
controlled trial of transition care services to date, despite
the implementation of and investment in the national
TCP.
The Australian TCP program is unique but bears similarity to programs overseas. It is an example of an intermediate care program designed to provide continuity of care
and reduce hospital readmission. Evidence to support the
efficacy of international programs similar to the Australian
residential-based TCP is weak, with no impact on function
in earlier trials [8]. This trend is continued here, as people
who received TCP in residential settings were far less likely
to record functional improvements from TCP entry to discharge, more likely to be discharged to PRAC, and markedly more likely to be living in PRAC six-months after TCP
discharge. More than 75% of those who received residential
TCP were either living in PRAC or deceased 6 months after
they left the TCP program. This is partly owing to their

higher rates of dementia, frailty, and functional impairment
at TCP entry relative to other groups. In a previous evaluation of TCP (conducted during its national rollout) risk
for entry to PRAC within 6 months of TCP discharge was
similar among residential TCP users and those who were
approved for but did not use TCP [5]. Authors noted the
high rate of death within 6 months among residential TCP
users (one in five) and hypothesised that inappropriate selection of people who are not medically stable into residential TCP may contribute to poor outcomes. Young [8] also
argues that the care philosophy in nursing home settings
(i.e. of “doing for”) is antithetical to the rehabilitative aims
of intermediate care programs, an inherent structural problem that limits the efficacy of these services. Our results
continue to raise questions about the effectiveness of residential TCP in providing pathways from hospital back to
community living. This may be especially true for people
with dementia, with one Japanese study reporting that only
24.4% of people with dementia in residential TCP are discharged to home [22]. Community-based intermediate care
programs, particularly ‘hospital-at-home’ services, have a
stronger evidence-base overall with trials showing a positive
impact on function and healthcare utilisation [23].
The other aim of this study was to identify demographic
and clinical factors associated with success in the TCP program. Outcomes from international trials of intermediate
care programs have varied according to the program features [8], delays to TCP admission, [24] and study design
[25, 26]. In our sample, some factors improved success on
all outcomes and across all TCP settings, including
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younger age and living outside a major city. Both higher
levels of frailty and having dementia were associated with
poorer outcomes across TCP settings. The potential utility
of rehabilitation and restorative care programs for people
with dementia remains an active matter of debate, [27, 28]
and health professionals report scepticism about the capacity for recovery where cognitive impairment interferes
with therapy participation and adherence [29]. Several
studies have demonstrated that people with dementia can
benefit from rehabilitation programs similarly to people
without dementia [30–33] but do require greater resource
use to achieve the same outcomes [34]. We were unable to
gauge the level of resource use by individuals in our cohort
and compare these according to dementia status; this
would be a useful avenue for future research. Identifying a
level of cognitive impairment and frailty at which intervention becomes futile or harmful is a well-documented clinical challenge [35] and research that can guide these
determinations will be important.
People who did not have a carer at TCP entry were
more likely to record functional improvements at discharge and were also less likely to be living in PRAC at
6 months post-discharge, even after controlling for functional capacity at entry and length of stay in TCP. This
is surprising given the noted benefits of carer availability
for rehabilitation in older people [36–38]. People without a carer may have had better functioning prior to the
event that led to their pre-TCP hospitalisation and
therefore more capacity to return to independent living
after TCP. However, our previous work identified that
people with a family carer are less likely to enter the
TCP program after approval [39] suggesting that those
included here are a selected sample and not broadly representative of older people without a care.
Strengths and limitations

This is the first ever national evaluation of the full Australian TCP program that accounts for the heterogeneity of individuals accessing these services. The large sample, eightyear timespan, and breadth of data available for assessment
are key strengths of this study. The inclusion of all firsttime TCP use nationally means that the results are representative of the population, and linked data minimises the
risk of misclassified outcomes. Aged care eligibility assessments, from which much of the data used in this study are
taken, are systematised and conducted by suitably qualified
clinicians, maximising the internal validity of these data.
Limitations include that we were unable to examine
factors that have been shown in other studies to impact
success of intermediate care services, because they are not
included in the ROSA dataset. Such factors include the
services each person received during TCP and the extent of
their engagement with the program [5], satisfaction with
care [40], whether entry to TCP was delayed [24], the
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reason for hospitalisation prior to TCP entry [5], and the
regional availability of TCP programs and professional
expertise [4]. We were also not able to assess the impact of
other potentially important factors including access to
housing, income, and socioeconomic status. In addition,
data for people who were approved for but did not receive
TCP services were not available; we have previously reported that this occurs in approximately 22% of cases [39].
Where individuals used TCP in both community and
residential settings, it was not possible for us to determine
which setting they attended first. There are likely to be important differences between those who attended residential TCP before community TCP and those who followed
the opposite path, especially given the marked differences
between community and residential TCP users noted
here. Finally, the large size of our sample has produced
some weak but statistically significant associations even
after corrections for multiple testing were applied. The
strength of these associations should be considered.

Conclusion
Results of this population-based study suggest that while
a minority of TCP users record improved functional independence from entry to discharge, more than half are
discharged to home and over 60% remain living at home
after 6 months. However, success is much less common
among people who use residential-based TCP. This data
can guide resource allocation and encourage clinicians
to be discerning when referring for residential TCP. Success in TCP is more common with younger age, shorter
hospital stay prior to TCP entry, lower levels of frailty,
and without dementia. These findings can be used as a
guide for clinicians when assessing the suitability of candidates for TCP. More evidence is required to ensure
TCP is meeting its aims, particularly research that compares outcomes of TCP users to a suitably matched control group. Such work would be complemented by
qualitative enquiry to examine the extent to which clinicians consider these factors in determining eligibility for
TCP, and the influence on placement availability.
Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12877-020-01914-z.
Additional file 1: Fig. S1. Consort diagram. Fig. S2. Cumulative
incidence of entering permanent residential aged care within six months
of discharge from Transition Care Program. Table S1. Modified Barthel
Index used at entry to and exit from Transition Care Program. Table S2.
Results of univariate analyses for all outcomes.

Abbreviations
mBI: Modified barthel index; PRAC: Permanent residential aged care;
ROSA: Registry of senior Australians; TCP: Transition care program;
VIF: Variance inflation factor

Cations et al. BMC Geriatrics

(2020) 20:496

Acknowledgements
We would like to acknowledge the Healthy Ageing Research Consortium
Investigator Team and the ROSA’s South Australian Health and Medical
Research Institute Research Team for ensuring the success of the Registry of
Senior Australians (ROSA) and support with this study. We also acknowledge
the South Australian Government who provide us with support (2017-2021)
through the Department for Innovation and Skills, and the Australian
Institute of Health and Welfare for the linkage and construction of input data
used in ROSA.
Authors’ contributions
SW conceptualised and obtained funding for ROSA. MC1, MCI, MC2 and CW
conceptualised this project. MC1 and CL conducted data analysis. MC1
drafted, reviewed, and edited the manuscript. All authors read, edited, and
approved the final manuscript.

Page 9 of 10

7.

8.
9.

10.

11.

12.
Funding
This study is funded by the South Australian Government Premier’s Research
and Industry Fund (2017–2021). MC1 is supported by an Early Career
Fellowship from the Hospital Research Foundation. MCI is supported by a
Mid-Career Fellowship from The Hospital Research Foundation. The funders
had no role in study design, methods, data collection and analysis, decision
to publish or preparation of this manuscript. All authors had final responsibility for the decision to submit for publication.

13.

14.
Availability of data and materials
The datasets used and analysed during the current study are available upon
application to the ROSA team.

15.

Ethics approval and consent to participate
Ethical approval was received from the University of South Australia human
research ethics committee (reference: ID 200489) and ethics and data access
approval was received from the Australian Institute of Health and Welfare
ethics committee (reference: EO2018/1/418) for the use of the linked
national datasets included in ROSA. The linkage and construction of the
input data used in this study was performed by the Australian Institute of
Health and Welfare.

16.

Consent for publication
Not applicable.

19.

Competing interests
MC1 has been employed in the last five years to assist with data collection
for drug trials funded by Janssen and Merck. MC2 receives funding from
Novartis for trials of hip fracture involving treatments for sarcopenia. MCI, CL,
CW, and SW declare no conflicts of interest.

20.

17.
18.

21.

Received: 16 June 2020 Accepted: 17 November 2020
22.
References
1. Boling PA. Care transitions and home health care. Clin Geriatr Med. 2009;
25(1):135–48.
2. Productivity Commission. Report on government services 2019 [internet].
Canberra, Australia: Australian Government; 2019. Available from: https://
www.pc.gov.au/research/ongoingz/report-on-government-services/2019.
3. Gray LC, Peel NM, Crotty M, Kurrle SE, Giles LC, Cameron ID. How effective
are programs at managing transition from hospital to home? A case study
of the Australian transition care program. BMC Geriatr. 2012;12(1):6.
4. Giles LC, Halbert JA, Crotty M, Cameron ID, Gray LC. The distribution of
health services for older people in Australia: where does transition care fit?
Aust Health Rev. 2009;33(4):572–82.
5. Australian Government. National Evaluation of the transition care program
[internet]. Australian government; 2008. Available from: https://agedcare.health.
gov.au/ageing-and-aged-care-publications-and-articles-ageing-and-aged-carereports/national-evaluation-of-the-transition-care-program-full-report.
6. Royal Commission into Aged Care Quality and Safety. Background Paper 1 Navigating the maze: An overview of Australia’s current aged care system
[Internet]. Canberra, Australia: Commonwealth of Australia; 2019. Available
from: https://agedcare.royalcommission.gov.au/publications/Documents/
background-paper-1.pdf.

23.

24.

25.

26.

27.

28.

Australian Institute of Health and Welfare. Transition care for older people
leaving hospital 2005–06 to 2012–13. Canberra, Australia: Australian
Government; 2014. (Aged care statistics series). Report No.: 40.
Young J. The development of intermediate care services in England. Arch
Gerontol Geriatr. 2009;49:S21–5.
Herfjord JK, Heggestad T, Ersland H, Ranhoff AH. Intermediate care in
nursing home after hospital admission: a randomized controlled trial with
one year follow-up. BMC Res Notes. 2014;7(1):889.
Crotty M, Whitehead CH, Wundke R, Giles LC, Ben-Tovim D, Phillips PA.
Transitional care facility for elderly people in hospital awaiting a long term
care bed: randomised controlled trial. BMJ. 2005;331(7525):1110.
Gonçalves-Bradley DC, Iliffe S, Doll HA, Broad J, Gladman J, Langhorne P,
et al. Early discharge hospital at home. Cochrane Database Syst Rev. 2017;(6)
[cited 2020 Apr 23]. Available from: https://www.cochranelibrary.com/cdsr/
doi/https://doi.org/10.1002/14651858.CD000356.pub4/full.
Hulme C, Smith A, Buckell J, Godfrey M, Holditch C, Grantham J, Tucker H,
Enderby P, Gladman J, Teale E, Thiebaud JC. Measuring and optimising
the efficiency of community hospital inpatient care for older people: the
MoCHA mixed-methods study. Health Services and Delivery Research. 2020;
1;8(1).
Dahl U, Steinsbekk A, Johnsen R. Effectiveness of an intermediate care
hospital on readmissions, mortality, activities of daily living and use of
health care services among hospitalized adults aged 60 years and older—a
controlled observational study. BMC Health Serv Res. 2015;15(1):351.
Johannessen A-K, Luras H, Steinhaug S. The role of an intermediate unit in a
clinical pathway. Int J Integr Care. 2013;13:1–10.
Inacio MC, Bray SCE, Whitehead C, Corlis M, Visvanathan R, Evans K, et al.
Registry of older south Australians (ROSA): framework and plan. BMJ Open.
2019;9(6):e026319.
Inacio MC, Lang CE, Bray SC, Visvanathan R, Whitehead C, Griffith EC, Evans K,
Corlis M, Wesselingh SL. Health status and health care trends of individuals
accessing Australian aged care programs over a decade: The Registry of Senior
Australians (ROSA) Historical Cohort. Intern Med J. 2020. ePub Ahead of Print.
Shah S, Vanclay F, Cooper B. Improving the sensitivity of the Barthel index
for stroke rehabilitation. J Clin Epidemiol. 1989;42(8):703–9.
University of Adelaide. Accessibility/Remoteness Index of Australia Plus
(ARIA+) [Internet]. 2018. Available from: https://www.adelaide.edu.au/hugocentre/services/aria.
Sloan KL, Sales AE, Liu C-F, Fishman P, Nichol P, Suzuki NT, et al.
Construction and characteristics of the RxRisk-V: a VA-adapted pharmacybased case-mix instrument. Med Care. 2003;41(6):761–74.
Khadka J, Visvanathan R, Theou O, Moldovan M, Amare AT, Lang C, Ratcliffe
J, Wesselingh SL, Inacio MC. Development and validation of a frailty index
based on Australian Aged Care Assessment Program data. Med J Aust. 2020;
213(7):321–6.
Comans TA, Peel NM, Gray LC, Scuffham PA. Quality of life of older frail
persons receiving a post-discharge program. Health Qual Life Outcomes.
2013 Apr 12;11(1):58.
Nakanishi M, Shindo Y, Niimura J. Discharge destination of dementia
patients who undergo intermediate care at a facility. J Am Med Dir Assoc.
2016;17(1):92.e1–7.
Sezgin D, O’Caoimh R, O’Donovan MR, Salem MA, Kennelly S, Samaniego LL, et al.
Defining the characteristics of intermediate care models including transitional
care: an international Delphi study. Aging Clin Exp Res. 2020 [cited 2020 Oct 11];
Available from: https://doi.org/https://doi.org/10.1007/s40520-020-01579-z.
Young J, Green J. Effects of delays in transfer on independence outcomes
for older people requiring postacute care in community hospitals in
England. J Clin Gerontol Geriatr. 2010;1(2):48–52.
Shyu Y-IL, Liang J, Tseng M-Y, Li H-J, Wu C-C, Cheng H-S, et al.
Comprehensive and subacute care interventions improve health-related
quality of life for older patients after surgery for hip fracture: a randomised
controlled trial. Int J Nurs Stud. 2013;50(8):1013–24.
Young JB, Robinson M, Chell S, Sanderson D, Chaplin S, Burns E, et al. A
whole system study of intermediate care services for older people. Age
Ageing. 2005;34(6):577–83.
Isbel ST, Jamieson MI. Views from health professionals on accessing
rehabilitation for people with dementia following a hip fracture. Dementia.
2016;1471301216631141:1020–31.
Mitchell R, Harvey L, Brodaty H, Draper B, Close J. Hip fracture and the
influence of dementia on health outcomes and access to rehabiliation for
older people. Inj Prev. 2016;22(Suppl 2):A36.

Cations et al. BMC Geriatrics

(2020) 20:496

29. Cations M, May N, Crotty M, Low L-F, Clemson L, Whitehead C, et al. Health
professional perspectives on rehabilitation for people with dementia. The
Gerontologist. 2020;60(3):503–12.
30. Cameron ID, Schaafsma FG, Wilson S, Baker W, Buckley S. Outcomes of
rehabilitation in older people–functioning and cognition are the most important
predictors: an inception cohort study. J Rehabil Med. 2012;44(1):24–30.
31. McGilton KS, Davis AM, Naglie G, Mahomed N, Flannery J, Jaglal S, et al. Evaluation
of patient-centered rehabilitation model targeting older persons with a hip
fracture, including those with cognitive impairment. BMC Geriatr. 2013;13(1):136.
32. Resnick B, Beaupre L, McGilton KS, Galik E, Liu W, Neuman MD, et al.
Rehabilitation interventions for older individuals with cognitive impairment
post-hip fracture: a systematic review. J Am Med Dir Assoc. 2016;17(3):200–5.
33. Seitz DP, Gill SS, Austin PC, Bell CM, Anderson GM, Gruneir A, et al.
Rehabilitation of older adults with dementia after hip fracture. J Am Geriatr
Soc. 2016;64(1):47–54.
34. Young Y, Xiong K, Pruzek RM. Longitudinal functional recovery after postacute
rehabilitation in older hip fracture patients: the role of cognitive impairment
and implications for long-term care. J Am Med Dir Assoc. 2011;12(6):431–8.
35. Rockwood K. For how long should we use symptomatic therapies to treat
people with Alzheimer disease? Can J Psychiatry Rev Can Psychiatr. 2014;
59(12):615–7.
36. Harris JE, Eng JJ, Miller WC, Dawson AS. The role of caregiver involvement
in upper-limb treatment in individuals with subacute stroke. Phys Ther.
2010;90(9):1302–10.
37. Tsouna-Hadjis E, Vemmos KN, Zakopoulos N, Stamatelopoulos S. First-stroke
recovery process: the role of family social support. Arch Phys Med Rehabil.
2000;81(7):881–7.
38. Hershkovitz A, Kalandariov Z, Hermush V, Weiss R, Brill S. Factors affecting
short-term rehabilitation outcomes of disabled elderly patients with
proximal hip fracture. Arch Phys Med Rehabil. 2007;88(7):916–21.
39. Inacio MC, Amare AT, Whitehead C, Bray SC, Corlis M, Visvanathan R, et al.
Factors associated with accessing aged care services in Australia after
approval for services: findings from the historical cohort of the registry of
senior Australians. Australas J Ageing 2020;39(3):e382–92.
40. Walker R, Johns J, Halliday D. How older people cope with frailty within the
context of transition care in Australia: implications for improving service
delivery. Health Soc Care Community. 2015;23(2):216–24.

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

Page 10 of 10

