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Abstract

Background: Acute hospital services account for the largest proportion of health care system budgets, and older
adults are the most frequent users. As a result, older people who have been recently discharged from hospital may
be at greater risk of readmission. This study aims to evaluate the comparative effectiveness of transitional care
interventions on unplanned hospital readmissions within 28 days, 12 weeks and 24 weeks following hospital
discharge.

Method: The present study was a randomised controlled trial (ACTRN12608000202369). The trial involved 222 participants
who were recruited from medical wards in two metropolitan hospitals in Australia. Participants were eligible for inclusion if
they were aged 65 years and over, admitted with a medical diagnosis and had at least one risk factor for readmission.
Participants were randomised to one of four groups: standard care, exercise program only, Nurse Home visit and Telephone
follow-up (N-HaT), or Exercise program and Nurse Home visit and Telephone follow-up (ExN-HaT). Socio-demographics,
health and functional ability were assessed at baseline, 28 days, 12weeks and 24weeks. The primary outcome measure was
unplanned hospital readmission which was defined as any hospital admission for an unforeseen or unplanned cause.

Results: Participants in the ExN-HaT or the N-HaT groups were 3.6 times and 2.6 times respectively significantly less likely to
have an unplanned readmission 28 days following discharge (ExN-HaT group HR 0.28, 95% CI 0.09–0.87, p= 0.029; N-HaT
group HR 0.38, 95% CI 0.13–1.07, p= 0.067). Participants in the ExN-HaT or the N-HaT groups were 2.13 and 2.63 times
respectively less likely to have an unplanned readmission in the 12weeks after discharge (ExN-HaT group HR 0.47, 95% CI 0.
23–0.97, p= 0.014; N-HaT group HR 0.38, 95% CI 0.18–0.82, p= 0.040). At 24weeks after discharge, there were no significant
differences between groups.

Conclusion: Multifaceted transitional care interventions across hospital and community settings are beneficial, with lower
hospital readmission rates observed in those receiving more transitional intervention components, although only in first
12 weeks.

Trial registration: Australian and New Zealand Clinical Trial Registry (ACTRN12608000202369).
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Background
The ageing profile of populations worldwide presents a
significant challenge to the delivery of health services.
Acute hospital services account for the largest propor-
tion of health care system budgets, and older adults are
the most frequent users, both for initial hospital admis-
sions and for readmissions [1]. Determining optimal
transitional care for older adults following hospitalisa-
tion has not yet been achieved. Care for older adults
with co-morbidities is often poorly coordinated. This is
reflected in a steady increase in the rates of ‘preventable’
hospitalisations (e.g. chronic conditions, complications),
a serious and costly issue [1].
In the USA, comprehensive discharge planning and

follow-up interventions have demonstrated short-term
reductions in readmissions of at-risk older people [2, 3].
However, systematic reviews on discharge planning [4],
follow-up care [5] and exercise interventions [6, 7] have
shown conflicting results with only small effects on
readmissions and limited evidence on improved health
outcomes [4]. Another limitation is inconsistency be-
tween definition of readmissions, i.e., all readmissions,
or only unplanned readmissions, and/or differing time
frames [8].
Systematic reviews [9, 10] on interventions to reduce

hospital readmissions of older people indicate that no
single intervention is effective in reducing older people’s
readmission and that a more holistic approach is re-
quired. A review of comprehensive geriatric assessment,
i.e. multidimensional assessment of health and capabil-
ities in order to develop an integrated plan, found no
clear evidence of benefits in mortality, readmissions,
institutionalization, functional ability, quality of life and/
or cognition for those who were discharged within 72 h
from hospital settings [11]. Batty’s review [9] concluded
that the most effective models in preventing older
people being admitted to hospital are provided by estab-
lished, integrated teams in the patient’s home.
In Australia, patients are predominantly discharged

from hospital into the care of their primary care General
Practitioner. Additional home support services for those
with multiple comorbid conditions and/or decreased
functional ability is provided by a range of poorly inte-
grated community services, both privately and publicly
funded. An earlier study conducted by this team demon-
strated significant reductions in unplanned health ser-
vice use following discharge, showing a 43% reduction in
unplanned readmissions and ~ 20% improvement in
functional ability [12, 13] following the implementation
of a 6 month multifaceted transitional care intervention
across hospital and community settings for older people
at risk of poor outcomes following hospitalisation. How-
ever, the comparative effectiveness of each of the inter-
ventions (i.e. hospital and home exercise strategies, and/

or nurse in-home visits and telephone follow-up) on
outcomes of hospital readmission, unplanned health ser-
vice use, functional ability and quality of life has not
been evaluated in our previous study or in the literature.
The aim of this study was to conduct a randomised

controlled trial to evaluate the comparative effectiveness
of transitional care interventions on reducing unplanned
hospital readmissions and health service use, functional
ability, psychosocial well-being and cost-effectiveness of
care. This paper reports results on unplanned hospital
readmissions within 28 days, at 12 weeks and at 24 weeks
following hospital discharge.

Methods
Design
Randomised controlled trial to determine the compara-
tive effectiveness of transitional care interventions on
prevention of unplanned hospital readmissions in
high-risk older adults.

Participants
All patients admitted to any medical ward in two tertiary
metropolitan hospitals were screened for eligibility. In-
clusion criteria for the study were adults aged 65 years
or over, admitted with a medical condition and who had
at least one risk factor for readmission. Risk factors for
readmission have been previously identified in the litera-
ture and were utilised for inclusion criteria [14–16], in-
cluding age of 75 or older, more than one hospital
admission in previous 6 months, multiple comorbidities,
living alone, poor social support, poor self-rating of
health, functional impairment and/or a history of de-
pression. Exclusion criteria were requiring home oxygen,
dependence on a wheelchair or unable to walk inde-
pendently for 3 m (independently was defined as able to
walk without other human aid, whether using a mechan-
ical aid or not), living in a nursing home, or presence of
a cognitive deficit or progressive neurological disease.
The study aimed to evaluate transitional care interven-
tions for older adults known to be at high risk of hos-
pital readmission, yet still with potential to respond well
to early intervention.

Procedure
Ethical approval was obtained from the participating
organisations’ Human Research Ethics Committees
(Human Research Ethics Committees of the Mater
Health Services {No. 1173A} and Queensland Univer-
sity of Technology {No. 0800000219}) and complied
with the Declaration of Helsinki rules for human ex-
perimentation. Written consent was obtained from all
participants. Recruitment and data collection occurred
from 2008 to 2011.
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Within 72 h of admission, eligible patients were invited
to participate, written informed consent obtained, and
baseline data collected. Following collection of baseline
data, the research assistant opened a sealed sequential
randomisation envelope, which had been prepared prior
to commencement of recruitment by the Project Coord-
inator via a computerised randomised program. The par-
ticipant was then randomised to one of the four groups:
1) usual care, 2) exercise program, 3) nurse home visit
and telephone follow-up (N-HaT), or 4) exercise and
nurse home visit and telephone follow-up (ExN-HaT).
Participants in the control group received routine hos-
pital and follow-up care as provided by the health ser-
vice. This involved a needs assessment by the hospital
health staff, discharge planning, and referrals for follow
up services as appropriate.
In addition to usual care, participants in the ExN-HaT

group received an assessment and tailored exercise pro-
gram (taking approximately two hours) and six weekly
in-home follow-up visits by an exercise physiologist, re-
quiring around two hours per visit. This was combined
with an in-home visit within 48 h of discharge (~two
hours) and regular telephone follow-up (~ 30 min/call)
for 24 weeks by a gerontic nurse (weekly for the first 4
weeks, then every 4 weeks, or more frequently as re-
quired). The exercise group, in addition to usual care,
received the tailored exercise program and six-weekly
in-home follow-up visits by an exercise physiologist;
whilst the N-HaT follow-up group, in addition to usual
care, received only the in-home visit within 48 h of dis-
charge and regular telephone follow-up for 24 weeks by
a gerontic nurse. Detailed information on the interven-
tion protocol is published in Courtney et al. (2011) [17].

Data collection and measures
The primary outcome measure was unplanned hospital
readmission. Although there is variation in the definition
of unplanned readmissions [18], for the purpose of this
study and consistency with health system definitions, an
unplanned readmission is defined as any admission (all
cause) for an unforeseen or unplanned (non-elective)
cause within 24 weeks of discharge from an index acute
hospital admission. This was determined by audit of the
hospital records by an independent person to the
project.
Participants completed a questionnaire at baseline

within 72 h of hospital admission on socio-demographics,
functional ability (Instrumental Activities of Daily Living
[19], Walking Impairment Questionnaire [20]) and psy-
chosocial well-being (Geriatric Depression Scale [21],
MOS Social Support Survey [22], SF-12 [23]). Full details
of the instruments are available in Courtney et al. [17]
Socio-demographic data included age, gender, education,
employment status, income, living arrangements, and

hospital insurance status. Data on diagnoses, health and
medical history was obtained from medical records.
A telephone interview was conducted at 28 days, 12

weeks and 24 weeks following hospital discharge with all
participants from all groups by an independent research
assistant with post-graduate qualifications in health, who
was blinded to group allocation, to gather data on follow
up measures of psychosocial well-being and functional
ability, and post-discharge health service. Information on
all-cause unplanned hospitalisations was obtained from
both the participants during interviews, and from hos-
pital medical records. Hospital records data were ab-
stracted by the medical records department at the
hospital, by independent staff unknown to the study.
Data on adherence to the intervention program and
achievement of goals were assessed and recorded during
each intervention follow-up, i.e. during the 6 weekly
visits for participants involved in the exercise groups,
and/or during telephone follow-up calls during the 24
weeks following discharge for the participants receiving
the N-HaT intervention. Adherence to chronic disease
management strategies or goals was assessed during the
nurse telephone follow-up calls and progress recorded
qualitatively. Adherence to the home-based exercises
programme was defined as undertaking the recom-
mended exercise intervention for greater than or equal
to 75% of the time. Adherence to the exercise program
was low with a range of 42–68% of participants adhering
to the exercises over the 24 weeks. This paper reports
intention to treat outcomes, and adherence to protocol
outcomes will be reported separately.

Statistical analysis
Descriptive statistics were calculated for all variables.
The pattern of missing data was checking by testing dif-
ferences between cases with missing data and cases with
no missing data and no significant differences were
found. All data analyses were conducted based on the
principle of intention to treat [24]. Chi square, ANOVA,
and Kruskal-Wallis tests were used for bivariate analysis
of differences between groups. For the primary outcome
of unplanned hospital readmissions, Chi square analysis
and Kaplan-Meier survival curves were used to compare
the three intervention groups and control group at the
bivariate level, while Cox proportional hazards regres-
sion models were used to determine the independent ef-
fect of the interventions.

Results
A sample of 222 patients was recruited (55 in the control
group, 56 in the exercise only intervention group, 54 in
the N-HaT intervention group, and 57 in the ExN-HaT
intervention group). The Consort flow diagram of partici-
pants through the study is shown in Fig. 1. Across the 24
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week intervention period, 39 participants dropped out due
to deterioration in health, death, changed address or with-
drawn consent. All participants were under the supervi-
sion of their medical team and deteriorations were
handled by their clinicians. A comparison of demographic
characteristics, admission diagnosis, length of hospital
stay, risk factors, and functional ability scores between
those who left the study and those who continued re-
vealed no significant differences between the study groups
at baselines. However, participants who discontinued in
the program had significantly higher rates of co-existing
renal disease (Chi2 5.94, p = 0.015) and less social support
(t = 2.14, p = 0.037).

Demographic and medical information
Baseline demographic characteristics, admission diagno-
ses, comorbidities, and risk factors for readmission ac-
cording to group are displayed in Table 1. More women
(73%, n = 162) than men (27%, n = 60) participated, with
the average age being 77.6 years (SD = 6.64, range 65–93
years). Respiratory disease (38%, n = 83) and cardiac dis-
ease (23%, n = 50) were the most frequent diagnoses on
admission. The median number of co-morbidities was
four (range 1–9), the most common being cardiac dis-
ease (83%, n = 184), orthopaedic conditions (57%, n =

126), and respiratory disease (56%, n = 125). The median
duration of hospital stay was 5 days (range 1–47 days).
The majority of participants (94%, n = 207) had multiple
risk factors for readmission with a median number of
three (range 1–7), most frequently multiple
co-morbidities (95%, n = 211), age over 75 years (66%, n
= 146), and living alone (48%, n = 106). There were no
significant differences between the groups with regard to
demographic variables, diagnosis, co-morbidities, risk
factors, or length of hospital stay. There was a total of
nine planned routine hospital admissions during the
study period – one in the control group, 2 in the exer-
cise only group, 3 in the N-HaT group and 4 in the
ExN-HaT group; for colonoscopies, gastroscopies, ortho-
paedic surgery, pacemaker insertion and one skin graft.

Unplanned readmissions in the 28 days following
discharge
In the 28 days following discharge, 25% (13 of 53) of the
control group, 14% (7 of 49) of the exercise only inter-
vention group, 10% (5 of 49) of the N-HaT intervention
group, and 8% (4 of 53) of the ExN-HaT intervention
group experienced an unplanned hospital readmission
(Chi square 6.75, p = 0.010).

Fig. 1 Flow of participants through study
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All variables found to be associated with unplanned
readmission at the bivariate level (p < 0.05, i.e. group,
co-existing renal disease, depression, living alone,
chronic disease management self-efficacy), or identified
in the literature as having a significant effect on un-
planned readmissions (age), were entered simultaneously
into a Cox proportional hazards regression model using
unplanned readmission in the 28 days as the dependent
variable. After mutual adjustment for all variables, the
model outcomes found that participants in the ExN-HaT
intervention group were 3.6 times less likely to have an
unplanned readmission than those in the control group

(HR 0.278, 95% CI 0.09–0.87, p = 0.029, see Table 2).
Participants in the N-HaT intervention group were 2.6
times less likely to be readmitted (HR 0.38, 95% CI
0.13–1.07, p = 0.067), and those in the exercise only
intervention group were 1.99 times (HR 0.501, 95% CI
0.19–1.27, p = 0.148) less likely to be readmitted than
the control group; however, neither of these two inter-
vention groups were statistically significantly different
from the control group (see Table 2). The adjusted sur-
vival curves are demonstrated in Fig. 2.
Participants with co-existing renal disease, higher

Geriatric Depression Scale scores and higher scores on

Table 1 Demographics, diagnoses, co-morbidities, risk factors for readmission

Characteristic Group Total

EN-HaT Exercise N-HaT Control

Group, n 57 56 54 55 222

Demographic Details

Age, M ± SD 77.1 (7.64) 77.6 (6.50) 77.8 (6.23) 77.9 (6.20) 77.6 (6.64)

Female, n(%) 46 (80.7) 42 (75.0) 37 (68.5) 37 (67.3) 162 (73.0)

Admission Diagnosis, n (%)

Respiratory disease 28 (49.1) 21 (37.5) 17 (31.5) 17 (30.9) 83 (37.4)

Cardiac disease 12 (21.1) 13 (23.2) 13 (24.1) 12 (21.8) 50 (22.5)

Renal 4 (7.0) 3 (5.4) 3 (5.6) 3 (5.5) 13 (5.9)

Falls 1 (1.8) 3 (5.5) 4 (7.4) 1 (1.8) 9 (4.1)

Other 11 (19.3) 15 (26.8) 17 (31.5) 21 (38.1) 64 (28.8)

Comorbidities, n (%)

Cardiovascular disease 49 (85.9) 54 (96.4) 54 (100) 47 (85.5) 204 (91.8)

Orthopaedic 35 (61.4) 28 (50.0) 32 (59.3) 31 (56.4) 126 (56.8)

Respiratory disease 33 (57.9) 35 (62.5) 29 (53.7) 28 (50.9) 125 (56.3)

Gastrointestinal 32 (56.1) 23 (41.1) 30 (55.6) 30 (55.6) 115 (51.8)

Endocrine 14 (24.6) 18 (32.1) 20 (37.0) 11 (20.0) 63 (28.4)

Renal 9 (15.8) 12 (21.4) 11 (20.4) 11 (20.0) 43 (19.4)

Other 29 (50.1) 27 (48.2) 22 (40.7) 30 (54.5) 108 (48.6)

Number of comorbidities median (range)

4 (1–8) 4 (1–8) 4 (1–9) 4 (1–8) 4 (1–9)

Length of hospital stay 5 (1–13) 6.77 (6.27) 5.09 (3.81) 5 (1–34) 5 (1–47)

Number of risk factors 3 (1–7) 3 (1–7) 4 (1–7) 3 (1–6) 3 (1–7)

Risk factors n (%)

Multiple comorbidities 55 (96.5) 55 (98.2) 51 (94.4) 50 (90.9) 211 (95.0)

Age≥ 75 36 (63.2) 35 (62.5) 37 (68.5) 38 (69.1) 146 (65.8)

Poor/fair health self-rating 31 (54.4) 34 (60.7) 23 (42.6) 24 (43.6) 112 (50.5)

Lived alone 25 (43.9) 29 (51.8) 27 (50.0) 25 (45.5) 106 (47.7)

Functional impairment 14 (24.6) 17 (30.4) 18 (33.3) 14 (25.5) 63 (28.4)

Admissions in 6 months 11 (19.3) 8 (14.3) 19 (35.2) 11 (20.0) 49 (22.1)

Admission in last 30 days 10 (17.5) 12 (21.4) 13 (24.1) 5 (9.1) 40 (18.0)

Poor social support 6 (10.5) 11 (21.4) 12 (22.2) 11 (20.0) 41 (18.5)

History of depression 7 (12.3) 7 (12.5) 8 (14.8) 4 (7.3) 26 (11.7)
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the Chronic Disease Management Self-Efficacy scale
were also significantly more likely to have an unplanned
readmission (see Table 2). The model was significant,
Chi-square 21.7 (6), p < 0.001, − 2 Log Likelihood 274.4.

Unplanned readmissions in the 12 weeks following
discharge
For all-cause unplanned hospital readmissions in the
longer term, by 12 weeks after discharge, 38% of the
control group, 36% of the exercise only group, 19% of
the N-HaT group, and 20% of the ExN-HaT group expe-
rienced an unplanned hospital readmission. The
ExN-HaT and N-HaT groups had significantly lower

unplanned readmissions than the control group (p =
0.049; p = 0.029 respectively, no difference between
N-HaT and ExN-HaT groups).
All variables found to be associated with unplanned re-

admission at the bivariate level (p < 0.05, i.e. group,
co-existing renal disease, living alone, functional impair-
ment, total number of risk factors for readmission, WIQ
Speed Subscale score), or identified in the literature as
having a significant effect on unplanned readmissions
(age), were entered simultaneously into a Cox propor-
tional hazards regression model using time to unplanned
readmission in the 12 weeks as the dependent variable.
After mutual adjustment for all variables, participants in
the ExN-HaT or the N-HaT intervention groups were
2.14 and 2.64 times, respectively less likely to suffer an un-
planned hospital readmission in the 12 weeks after dis-
charge (p = 0.040; p = 0.014 respectively), see Table 3. The
model was significant, Chi-square 19.03 (7), p = 0.006, − 2
Log Likelihood 553.01.

Unplanned readmissions in the 24 weeks following
discharge
By 24 weeks after discharge, there were no significant
differences between groups, with 46% of the control
group, 42% of the exercise only group, and 34% of the
N-HaT and the ExN-HaT intervention groups experien-
cing an unplanned hospital readmission. All variables
found to be associated with unplanned readmission at
the bivariate level (p < 0.05, i.e. living alone, multiple co-
morbidities, WIQ Speed Subscale score, chronic disease
management self-efficacy scale), or identified in the lit-
erature as having a significant effect on unplanned

Table 2 Unplanned hospital readmissions in 28 days - Cox
proportional hazards regression model

β Hazard Ratio 95% CI p

Randomised Group

Control group referent group

Exercise only group −0.69 0.501 0.19–1.28 0.148

N-HaTcgroup −0.97 0.379 0.13–1.07 0.067

ExN-HaTdgroup −1.28 0.278 0.09–0.88 0.029

Co-existing renal disease 0.98 2.659 1.18–5.97 0.018

Geriatric Depression Scalea 0.18 1.191 1.03–1.37 0.017

CDM Self efficacy scaleb 0.46 1.589 1.20–2.11 0.001
aGeriatric Depression Scale Short-Form, scale 0–15, where 0 = no depressive
symptoms, and 15 = large number of depressive symptoms with a high risk
of depression
bChronic Disease Self Efficacy Scale [35] – Management of chronic disease sub-
scale, where higher scores indicate higher levels of self efficacy
cNurse Home/telephone follow-up
d Exercise and Nurse Home/telephone follow-up

Fig. 2 Unplanned readmissions within 84 days, Adjusted Survival Lines
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readmissions (age), were entered simultaneously into a
Cox proportional hazards regression model using un-
planned readmission in the 24 weeks as the dependent
variable. After mutual adjustment for all variables, re-
sults found participants who lived alone were signifi-
cantly more likely to have an unplanned readmission
(HR 2.1, 95% CI 1.28–3.29, p = 0.003). In the interven-
tion groups, participants in the ExN-HaT or the N-HaT
intervention groups were 1.82 and 1.88 times, respect-
ively less likely to suffer an unplanned hospital readmis-
sion; although this did not reach statistical significance
(N-HaT group p = 0.053; ExN-HaT group p = 0.058).

Discussion
This study found that readmission to hospital was sig-
nificantly reduced for the combined exercise and nurse
follow-up (ExN-HaT) intervention group within 28 days
and 12 weeks after discharge. At 28 days, there was a
14% unplanned readmission rate in the ExN-HaT group
in contrast to a 25% unplanned readmission rate in the
control group. In comparison, the literature reports un-
planned readmission rates of older adults in Australia
and the Asia-Pacific area as between 25 and 46% [12,
25], similar to the findings from the control group in
this study. Smaller non-significant differences by 24
weeks after discharge. It is postulated that the strength
of effect did not last for 24 weeks because of less inter-
action with the intervention nurse in the last 12 weeks
of the stud protocol. Systematic reviews have found no
single intervention is effective in reducing unplanned
hospital readmissions for older adults [9, 10]. Similarly,
this study found that multi-component interventions
were more effective than an exercise-only intervention,
or routine care, in preventing unplanned hospital read-
missions. The findings on the 28 day readmission rates
in this study are broadly consistent with other studies on

readmissions in that single interventions are not signifi-
cantly effective [26, 27].
Other studies have evaluated single and combined inter-

ventions designed to reduce readmission rates for older
patients in the first month after discharge [10, 28–30].
However, few studies have focused on the comparative ef-
fectiveness of each component of a multi-faceted inter-
vention, in comparison to the combined components.
This study’s results are consistent with a previous study by
this group which evaluated a multi-component interven-
tion for at-risk older people on unplanned health service
utilization, finding the intervention group had significantly
fewer unplanned readmissions than the control group re-
ceiving routine care; however, the comparative effective-
ness of the individual components of the intervention was
unknown [12].
In this study, the interventions aimed to provide a

means of promoting health in order to reduce un-
planned readmissions. Interventions to reduce hospital
readmissions for older adults with chronic conditions
are essential given that over a quarter of avoidable hospi-
talisations occur in this age group and two-thirds of
avoidable hospital admissions are due to chronic condi-
tions [29]. Continued research to support the findings of
the current study that multifaceted interventions in tran-
sitional care are more efficient in reducing unplanned
readmissions than single interventions seems warranted.
Results show that the exercise only intervention was

ineffective in reducing readmissions without additional
support. This finding may reflect the need for more
regular contact with the exercise physiologist, resulting
in less motivation and confidence in exercising safely. In
contrast, the multifaceted interventions provide more
engagement with patients, through the crucial role of a
transitional-care nurse. The nurse was able to provide a
continuous point of contact across hospital and home
and provide information and assist in setting individual
goals for health and chronic disease management. Im-
portantly, they were also able to provide support and en-
couragement to engage in self-management and refer to
appropriate support services if required. In comparison,
the Aged Care Transition Program [28] evaluated the ef-
fectiveness of a national transitional care program for
older adults with complex care needs and limited social
support, involving care coordinators, home visits and
telephone follow-up calls for up to 2 months after dis-
charge. Participants (n = 4132) of this program had sig-
nificantly fewer unplanned re-hospitalisations and
emergency visits at 30 days and 180 days after discharge,
with the effect decreasing over time [28], similarly to this
study. In direct contrast, the Aged Care Transition Pro-
gram [28] not only educated or assisted participants by
telephone but supplemented telephone calls with
in-person meetings for 1 to 2 months after discharge.

Table 3 Unplanned hospital readmissions in 12 weeks after
discharge - Cox proportional hazards regression model

β Hazard Ratio 95% CI p

Randomised Group

Control group referent group

Exercise only group −0.30 0.74 0.37–1.47 0.385

N-HaT groupb − 0.97 0.38 0.18–0.82 0.014

ExN-HaT groupc − 0.76 0.47 0.23–0.97 0.040

Co-existing renal disease 0.41 1.51 0.81–2.83 0.198

Lives alone 0.53 1.70 0.90–3.21 0.099

Total number of risk factors 0.137 1.15 0.93–1.42 0.205

WIQ Speed Scalea − 0.003 0.99 0.98–1.01 0.695
aWalking Impairment Questionnaire: Speed scale
bNurse Home/telephone follow-up
cExercise and Nurse Home/telephone follow-up

Finlayson et al. BMC Health Services Research          (2018) 18:956 Page 7 of 9



Our study supports the need for programs such as these,
or for expanded hospital outreach services providing at
least 6 months follow-up care via multiple strategies, in-
cluding home visits and telehealth.
Unplanned readmissions continued steadily over the 6

months after discharge in this study and were influenced
by a number of factors. For example, co-existing renal
disease and higher Geriatric Depression Scale and
Chronic Disease Self-Efficacy scores were significant fac-
tors associated with increased readmissions at 28 days,
whereas living alone was significantly associated with in-
creased readmission rate at 24 weeks. Impaired renal
function is a well-known risk factor for readmission to
hospital [31, 32], whereas a systematic review identified
a lack of recognition of depression in ED in older adults
[33], however it is yet to be identified whether this is a
consistent independent risk factor for readmission. A re-
cent study [34] evaluating an intervention designed to
empower patients in self-management demonstrated
that improved self-efficacy for chronic disease manage-
ment subsequently reduced hospital readmission and in-
creased quality of life. However, this study surprisingly
found the reverse – in that those with higher chronic
disease management self-efficacy scores were more likely
to have unplanned readmissions; although the scale used
in this study differed from the measure in the study
above [34]. Further research is required to shed light on
this result. Similar to our findings, living alone has been
identified in a previous prospective cohort study of 328
low-income older adults as an independent risk factor
for early readmission [16]. Future interventions should
consider this risk factor as it can be identified easily at
hospital admission; therefore, individuals at risk for early
readmission may be targeted for interventions delivered
during the hospital stay.

Limitations
There are several limitations to the study. Neither the
participants nor the intervention nurse or exercise physi-
ologist were blinded to randomisation. However, the re-
search assistant collecting the outcome data via
telephone interviewing at 28 days, and 12 and 24 weeks
was independent and blinded to groups. In addition,
hospital data were retrieved from medical records and
baseline data was collected before randomisation. Sec-
ond, the desired sample size was not achieved within the
study timeline. This may have resulted in a lack of power
to detect a significant impact on readmissions at the 24
week time-point. Third, almost half of the eligible sam-
ple were unwilling to participate (Fig. 1). Older adults
with risk factors for readmission, by default, are a frail
population, and were cautious about volunteering for a
potential exercise intervention. As yet, there has been no
cost-effectiveness analysis of the interventions from this

study’s data, however, the study was based on an earlier
two-group study, with a control and combined interven-
tion group (i.e. equivalent to ExNH-HaT group), which
found the combined intervention was cost-effective.12

There is a need for further evaluation of the individual
interventions.

Conclusion
This study suggests that multifaceted transitional inter-
ventions for older adults at risk of hospital readmission
can significantly reduce hospital readmissions within 28
days and 12 weeks of discharge. Greater understanding
of the factors that influence unplanned readmission will
contribute to the further development of interventions
for transitional care.
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