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Abstract

Objective: Delirium in hospitalised older adults is common and associated with increased morbidity and mortality. This single-centre
observational study aimed to assess the impact of an early supported discharge for delirium (ESDD) program on hospital length of stay, inpatient
complications, readmission, and carer satisfaction.

Methods: All patients were recruited from the acute geriatric ward in a tertiary hospital in Western Australia. Patients recruited to the ESDD
program, a supported discharge service allowing patients to be discharged earlier to their home with the support of a career, were compared
with an age matched cohort of patients with delirium hospitalized the year prior (receiving current best practice delirium care). All patient data
was collected from electronic and paper hospital records for both the retrospective and intervention group.

Results: The retrospective cohort included 100 patients, which was compared to 21 patients in the ESDD program. There were no significant
differences between baseline characteristics of the two groups, including comorbidity status and frailty. Hospital length of stay was three days
shorter in patients recruited to the ESDD intervention (ESDD median 9 days [6.4-11.6], retrospective 12 days [8.1-15.9], p<0.001). There was
no significant difference in inpatient falls, readmissions, or mortality. The ESDD program was well received by carers and cost-effective for the
hospital.

Conclusion: The ESDD program appears to be an effective and feasible model of care for patients with delirium, resulting in a reduced hospital
length of stay without any associated harm. This is promising for the future of delirium care, where further evaluation in larger studies is
required.

Keywords: Delirium; Geriatrics; Home Care; Supported Discharge; Family Carer

Abbreviations: MAU: Medical Assessment Unit, ESDD: Early Supported Discharge for Delirium, CCI: Charlson Comorbidity Index, mFI: modified
Frailty Index, ALoS: Average Length of Stay, n\WAU: national Weighted Activity Unit, NEP: National Efficient Price

Introduction

mortality [1,2]. Despite ongoing medical advances, delirium
associated mortality has remained unaltered over the last 30
years [3]. It is known that delirium prevention through the

Delirium is common amongst hospitalized older adults and
associated with numerous adverse patient and hospital outcomes,
including increased length of stay, readmission, morbidity, and
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implementation of routine non-pharmacological measures is
most effective, as beyond treating reversible precipitants, we lack
definitive evidence for any direct treatment strategy [4]. The utility
of family-led, home-based care has recently been demonstrated in
delirium research as a proven non-pharmacological intervention
with favorable outcomes, including reduced incidence of delirium
and length of stay [5,6].

It is widely accepted that the hospital environment is an
imperfect environment to deliver delirium care, due to patients
being in unfamiliar “chaotic” surroundings, with frequent staff
changes, bed moves and uncontrolled noise [7,8]. Previous studies
have demonstrated that delivering care in the home environmentis
successful in preventing the onset of delirium, however providing
care for patients with delirium in their home environment has not
yet been widely studied [9,10]. There are only a select number
of single-centre studies which have examined models of care
to support early discharge of patients with delirium, with one
Australian centre demonstrating promise with a reduced length
of stay without any associated harm [11,12]. Two similar British
programs demonstrated their programs were safe and well
received, but not associated with reduced length of stay [13,14].
While the concept of early supported discharge for patients with
delirium has begun to be explored, the small volume of research
is currently insufficient to draw significant conclusions. The
objective of this ESSD program was to assess whether a supported
early return to the home environment with family support for
patients with delirium was feasible, safe, accepted by families and
effective in reducing hospital length of stay.

Methods
Study Design & Participants

This was a single-centre observational, feasibility study of
patient outcomes before and after the implementation of an ESDD
program within a metropolitan hospital. Eligible patients were
admitted to the inpatient geriatric ward at a 600-bed tertiary
hospital in Perth, Western Australia. Patients are admitted to the
inpatient geriatric ward within 48 to 72 hours of their admission,
with the majority of cases admitted directly from the Medical
Assessment Unit (MAU). Inclusion criteria to the study for both
the retrospective and intervention group were those aged = 65
years old, from home, who had a family member able to stay
with the patient (for up to 14 days) and had a medical diagnosis
of delirium with an identifiable precipitant. Exclusion criteria
included patients from residential care, medically unstable,
without a suitable carer or unsafe mobility for discharge.
This project was registered as Quality Activity 35048 (quality
improvement project) and deemed by the hospital to not require
ethics approval.

Pre-Intervention

Prior to the intervention (control group), routine care for

patients with delirium on the acute geriatric ward involved a
geriatrician-led multidisciplinary team screening for reversible
causes implementation of non-pharmacological
pharmacological measures. This model embodies current best
practice delirium care, with patients being reviewed daily by
a Geriatrician, occupational therapist and cared for by nurses
trained in delirium management. Once patients’ delirium had
improved, patients were discharged home, transferred for

and and

inpatient rehabilitation, or discharged to residential care.
Intervention

The ESDD model is a geriatrician-led subacute service
which supports a patient with delirium to return to their own
home early with the assistance of a live-in carer. Patients were
referred to ESDD at the discretion of the treating Geriatrician. The
occupational therapist discussed the program with the patient
and their carer to obtain consent for program participation
and provide delirium education. A 4AT was completed and if
patients scored 24 they were referred to HomeLink, the hospital’s
outpatient nursing service which provides ongoing acute and
subacute care in the patient’s home environment [15]. All patients
referred to ESDD were followed up with an occupational therapy
home visit or phone call and a memory clinic appointment within
eight weeks from discharge.

Once discharged, a HomeLink nurse visited the patient within
one day post-discharge to assess progress of their delirium,
treatment of the identified precipitant, assess carer stress and
provide ongoing guidance on delirium management. During each
home visit, the HomeLink nurse completed a 4AT and conducted
a survey with the carer. Depending on clinical need, patients were
then reviewed on a daily or second daily basis until the 4AT score
fell below 4 on two consecutive visits, or visits continued until
carers were comfortable in managing the patient. On completion
of the ESDD program, a carer satisfaction survey was completed
and a HomeLink discharge summary was sent to the GP. The ESDD
pathway can be viewed in (Appendix 1).

All carers had access to a 24-hour HomeLink number,
allowing them to contact an on-call nurse if they were concerned.
Governance over the ESDD program was provided by the On-
Call Geriatrician accessible by the nurse 24 hours a day. The On-
Call Geriatrician was contacted for medical advice on weaning
or ceasing antipsychotic medications or if there were general
concerns regarding the patient.

Outcomes

The primary outcome was to compare the inpatient length
of stay of patients discharged home with the ESDD program, to
patients in the retrospective cohort who would have met the
eligibility criteria for the ESDD program. Secondary outcomes
measures included inpatient falls, readmissions, mortality,
antipsychotic use, and carer satisfaction.
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Sample Selection

Patient files (paper records) and electronic records were
reviewed to collate data on patient characteristics, demographics,
and specified outcomes. An electronic database was set up to
collect patient information on both patient cohorts. The study
design set the desired number for the retrospective group at 100.
The retrospective group was selected from hospital electronic
records of patients admitted to the acute geriatric ward with a
coded diagnosis of delirium over a nine-month period from July 1%,
2019, to March 21+, 2020. This list was then refined by identifying
patients who would have met the inclusion criteria. Inpatient files
were then reviewed in chronological segments, where patients
who would have met the ESDD inclusion criteria were included
in the retrospective group. 189 files were reviewed to achieve the
desired 100 patients. The 89 patients were excluded for reasons
including; conditions requiring ongoing inpatient management,
requiring inpatient rehabilitation or no carer available.

The intervention group were patients discharged home
with the ESDD service, from July 14" to November 22", 2020.
Demographic and inpatient data was collected at the time of
discharge from hospital and data regarding the intervention was
collected after the patient had completed the ESDD program.
Further data related to readmissions and mortality were collected
at 30 days, 90 days, and 6 months post discharge respectively.
Data was collected during each home visit by HomeLink nurses
on paper records and entered electronically once discharged from
ESDD.

Statistical analysis

Descriptive summaries of patient characteristics and
outcomes consisted of frequency distributions for categorical data

and means and standard deviations or medians and interquartile

Table 1: Baseline characteristics.

ranges for continuous data, with group comparisons done
using chi squared tests and t tests or Mann-Whitney U tests for
categorical and continuous comparisons, respectively. Adjusted
Cox regressions were used to examine length of stay (LOS)
between groups, with results summarised as hazard ratios and
95% confidence intervals and LOS survival probabilities plotted
using Kaplan-Meier survival curves. IBM SPSS version 27.0
(Armonk NY) was used for data analysis and significance levels
were set at alpha=0.05.

Results
Baseline characteristics

A total of 100 patients were included in the retrospective
group and 21 patients in the intervention group. A total of 226
admitted patients were admitted with delirium during the
intervention period (July 14, 2020, to November 30%, 2020),
of these 172 patients did not meet the inclusion criteria for
ESDD. Of the 54 patients that were eligible for ESDD, 33 patients
were not recruited either because family members declined or
discharged out of the ESDD service recruitment hours. This gave
a recruitment of 21 out of 54 eligible patients (39%). Baseline
characteristics are described in (Table 1). The primary carer for
patients across both groups was a spouse or their children, with
the majority of these carers already living with the patient. The
most commonly identified precipitant across both groups was a
urinary tract infection. The two groups were comparable on the
Charlson Comorbidity Index (CCI) and modified Frailty Index
(mFI), demonstrating the comorbid, frail nature of this cohort
[16,17]. The only significant differences between the two groups
included the number of patients with hypoactive delirium (34%
retrospective, 9.5% intervention) and the presence of scheduled
follow up on discharge (21% retrospective, 100% intervention).

Retrospective Group Intervention
Group
(N=100) p-value
n (%) (N=21)
n (%)
Gender
Male ‘ 38 (38.0%) ‘ 12 (57.1%) ‘ 0.105
Age
Mean (SD) ‘ 85.60 (6.80) ‘ 84.24 (8.34) ‘ 0.425
Carer
Spouse 43 (43.0%) 10 (47.6%)
Children 46 (46.0%) 9 (42.8%)
Grandchild 2 (2.0%) 1 (4.8%)
0.752
Friend 4 (4.0%) 0 (0.0%)
Sibling 3(3.0%) 0 (0.0%)
Paid carer 2 (2.0%) 1 (4.8%)
Carer abode
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Already lives with patient 67 (67.0%) ‘ 17 (81.0%) 0.207
Delirium precipitant
UTI 34 (34.0%) 8(38.1%) 0.72
Chest infection 22 (22.0%) 5(23.8%) 0.856
Cellulitis 6 (6.0%) 2 (9.5%) 0.555
Fall/long lie 30 (30.0%) 3 (14-3%) 0.142
Medication change 5 (5.0%) 0 (0.0%) 0.295
Constipation 22 (22.0%) 7 (33.3%) 0.269
Infection (other) 4 (4.0%) 1 (4.8%) 0.873
Other 24 (24.0%) 6 (28.6%) 0.659
Number of delirium precipitants
1 53 (53.0%) 10 (47.6%)
0.654
2 47 (47.0%) 11 (52.4%)
Delirium type
Hypoactive 34 (34%) 2 (9.5%) 0.023
Hyperactive 49 (49%) 17 (81.0%)
Mixed 17 (17%) 2 (9.5%)
Day delirium identified
Day 0/1 96 (96.0%) 18 (85.7%) 0.1
Day 2+ 4 (4.0%) 3 (14.3%)
Charlson Comorbidity Index 7.0 (5.0,8.0) 6.0 (6.0,8.0) 0.422
Median (IQR)
Modified Frailty Index 4.0 (3.0,5.0) 4.0 (3.0,5.0) 0.351
Median (IQR)
Number of medications (at discharge) 8.0 (5.0, 10.0) 9.0 (6.0, 12.0) 0.202
Median (IQR)
In hospital antipsychotic use 34 (34.0%) 10 (47.6%) 0.238
Mobility status
Independent 21 (21.0%) 9 (42.9%)
Independent with aid 46 (46.0%) 9 (42.9%)
0.127
One assist 28 (28.0%) 3(14.2%)
Wheelchair 5 (5.0%) 0 (0.0%)
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Hospital
Use of companion 23 (23.0%) 3(14.3%) 0.56
Use of restraints 17 (17.0%) 7 (33.3%) 0.128
Follow up on discharge
Nil 79 (79.0%) 0 (0.0%)
OT h isit 21 (21.0% 0 (0.0%
ome visi ( 0) (0.0%) <0.001
OT home visit & Memory Clinic 0 (0.0%) 21(100.0%)
Follow up on discharge (any)

21 (21.0%) ‘ 21 (100.0%) <0.001

Outcomes

The comparison of outcomes between the retrospective and
the intervention group are summarized in (Table 2). The median
length of stay (LOS) in the retrospective group was 12 days
[8.1,15.9] versus nine days (6.4,11.6) in the intervention group,
which was a statistically significant reduction (p<0.001); hazard
ratio 0.46(95% CI: 0.27-0.76, p=0.002) for the intervention group
compared to retrospective group, after adjusting for CCI and mFI.
The number of inpatient falls between the two groups was low; 4%

and 4.8% in the retrospective and intervention group respectively
(p=0.829). Readmission rates at 30 days were 22.4% versus 23.8%
(p=1.00) and at six months were 52.5% versus 33.3% (p=0.110)
for the retrospective and intervention group respectively. The
proportion of readmissions related to delirium at 30 days in the
retrospective group was 59% and 40% in the intervention group,
however this difference was not statistically significant (p=0.620).
There were no deaths in the intervention group, compared with
nine deaths by 90 days (9%) in the retrospective group (p=0.153).

Table 2: Comparison of outcomes in retrospective and intervention groups.

Retrospective Group Intervention Group
(N=100) (N=21) p-value
n (%) n (%)
Hospital LOS (days) Median (95%CI) 12.0 (8.1,15.9) 9.0 (6.4,11.6) <0.001
Inpatient fall
No 96 (96.0%) 20 (95.2%) 0829
0, 0, h
Yes 4 (4.0%) 1 (4.8%)
Re;‘:)"(‘i‘a“;o“: 22 (22%) 5 (23.8%) 100
. d . 13/22 (59.1%) 2/5 (40.0%) '
Readmission related to delirium 52 (52%) 7 (33.3%) 0.620
6 months ? =70 0.110
N;‘(’)r;*:;y 2 (2.0%) 0 (0.0%) 0.513
0, 0,
90 days 9 (9.0%) 0 (0.0%) 0.153

A summary of key outcomes from the intervention group is
listed in (Table 3). The mean 4AT score on discharge from hospital
was six with a mean period of two days to achieve a 4AT score
<4. The mean duration of the ESDD program was 12 days. There
was a non-statistically significant reduction in antipsychotic use
throughout the ESDD program and no falls were recorded once

patients were home. At both the initial and final visit, around
60% of carers felt that the patient was improving in the home
environment. Only 5% of carers at the initial visit reported any
deterioration in the patient’s behaviour and nil carers reported
ongoing deterioration by the final visit. Over 75% of carers at both
the initial and final visit did not report any carer stress.
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Table 3: Follow up data from intervention group between first and final visit.

n=21 Hospital discharge 1stvisit (within 24-48h) Discharge visit value
= Number (%) n (%) n (%) =
4AT score
Mean (95% CI) 6 (4.24-8.07) 2.92 (1.74-4.41) 1.96 (1.02-3.20) <0.001
Antipsychotic use 6 (28.6%) 6 (28.6%) 3 (14.3%) 0.191
. 1 (4.8%) 0 (0.0%)
Carr percptn 7330 otz
0, 0,
Patient samePatient improved 13 (61.9%) 12/(57.1%) 0.587
Carer health 16 (76.2%) 17 (81.0%)
No concerns 2 (9.5%) 1 (4.8%)
Sleep affecte 1 (4.8%) 0 (0.0%) 0.680
Mood affected 2 (9.5%) 3 (14.2%)
Fatigue affected

Carer Feedback

All carers were encouraged to complete the feedback survey
at the final visit and 71% responded. The survey responses are

Table 4: Carer feedback on 5 questions based on a Likert scale.

summarised in (Table 4). Survey responses were positive overall,
with carers reporting they felt educated on delirium and the
risks and benefits of an early supported discharge and felt well
equipped to look after their family member with delirium.

Strongly Disagree/ Unsuren | Agree/ Strongly Agree
*n= 0
n=15 (71.4% response rate) e i (0] (%) n (%)
Q1 - [ was educated by staff about dehrlurr.l, including the reason this occurred 1(6.7%) 3 (20%) 11 (73.3%)
to the patient.
Q2 - I was informed about the rlsks.and bfer?eflts of the patient discharging 0 (0%) 1(6.7%) 14 (93.3%)
home with delirium.
Q3 - I felt well informed about the (.iellrlum follow-up support provided after 0 (0%) 1(6.7%) 14 (93.3%)
discharge.
Q4 - Compared to the hospital admission, I now feel less anxious or stressed o o o
due to the caring responsibilities of the patient. 2 (13.3%) 3 (20%) 10 (66.7%)
Q5 - Overall, I felt supported by the home v151.t1ng staff after taking the patient 0 (0%) 0 (0%) 15 (100%)
home from hospital.

Cost analysis

Cost analysis was performed based off the average length of
stay (ALoS) for the two groups and the average national weighted
activity unit (nWAU) per patient episode. The nWAU is a method
of measuring health service activity, to generate a common unit
against which the national efficient price (NEP) is paid [18].
The nWAU is weighted for clinical complexity and provides
a standardized measure to compare public hospital activity
across Australia [18]. The ALoS and nWAU of the retrospective
and intervention group are summarized in (Table 5), calculated
specifically from the patients included in each group. If 100
patients went through the ESDD program, as compared to the
traditional model of care (retrospective group), this would

generate an extra $486 000 in revenue (calculation demonstrated
in Appendix 2).

Discussion

Thisis the firststudy to outline the benefits ofan ESDD program
over current best practice delirium care, including reduced length
of stay without associated harm, high carer acceptability and
favorable cost benefits. The three-day reduction in length of stay
demonstrates the confidence of the multidisciplinary team in the
ESDD service, acknowledging that inpatient care for delirium
is likely inferior to the individualized support the ESDD service
could provide. While secondary end points were not met, there
was notably no increase in readmissions or adverse events such as
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falls or mortality within the ESDD cohort. Within the ESDD group,
the short time to delirium resolution highlights the likely benefits
of patients being at home surrounded by family. Importantly,

Table 5: Cost analysis of ESDD program.

the feasibility of ESDD was dependent on carer acceptance and
availability, where our positive carer response has ensured the
sustainability of the ESDD program within our hospital.

Mean LOS

Number of patients (ALoS - days)

Average activity (nWAU) Average cost per patient ($)

Retrospective group 100 10.14

2.33409 13418

Intervention group 21 7.14

2.01281 11572

*1 NWAU = $5749 (as provided by SCGH hospital finance manager).

There is increasing demand for hospital beds across
Australian health networks, therefore any innovation which can
improve bed flow is worthy of review. Our ESDD study is the first
to demonstrate improved bed flow through allowing an almost
50% increase in patients with delirium that could be managed
within the same number of hospital bed days on a geriatric ward
if discharged with ESDD. The resultant financial benefit for the
hospital, with the ability to generate increased nWAU through a
greater number of patient episodes, was an important metric in
ensuring ESDD'’s feasibility and sustainability.

Within the limited literature that currently exists in this area,
a unique aspect of our study is the inclusion of the retrospective
control group, allowing our ESDD intervention to be compared
with current best practice delirium care (e.g., geriatrician-led
multidisciplinary team). This therefore gives credibility to the
positive results of the ESDD intervention, highlighting the potential
influence ESDD programs could have in changing delirium care
practices internationally.

A limitation of our study is the small sample size, having
recruited only 21 patients to the intervention group. Our project
start was delayed due to COVID-19 (March 2020) and recruitment
was terminated early due to our acute geriatric ward being closed
for extensive renovations. Our intervention numbers however
are not dissimilar to the previous Australian study in this area,
highlighting the recruitment challenges that come in running such
a service amongst older, comorbid patients. A second limitation
in our study design is the lack of randomization, introducing
the possibility of selection bias. Clinicians and carers made a
decision with regard to patient suitability which may result in a
highly selected population i.e., exclusion of those less likely to do
well. We were also unable to control the bias of a single clinician
making a clinical decision off medical notes regarding whether
the retrospective cohort would have been eligible for the ESDD
program (i.e., observer bias), requiring some assumptions to be
made whether the documented carer would have agreed to take

007 How to cite this article: Emily J, Kien C, Meegan T, Jacquie B, Narelle

on this responsibility. The only way to overcome such bias would
be through a randomized control trial, which due to logistical
difficulties has not yet been performed in this area internationally.
We were reassured however by the extent to which both groups
were matched across baseline characteristics, except for an
insignificant gender imbalance between groups.

Our study demonstrated that ESDD was effective in
significantly reducing length of stay, at the same time as being
safe and well received by carers. This has resulted in the hospital
continuing to fund and expand the service hospital-wide, where
the ESDD program is now available as standard care for all older
patients within delirium at Sir Charles Gairdner Hospital.

Conclusion

1.  TheESDD program appears to have improved the quality
of care delivered to older patients with delirium in an innovative
way. Our results are consistent with the limited literature that
exists in this field, demonstrating promise for this new model
of care. The ESDD program allows patients with delirium to
recover in their home environment, simultaneously lessening the
burden on an already strained hospital system translating to a
favorable cost analysis. The impact of an ESDD program on other
delirium outcomes including time to delirium resolution and
delirium severity should be further investigated in larger, ideally
randomized studies. At this stage however, the novel ESDD model
of care offers hope for improving outcomes for patients with
delirium, where alternative treatment options remain limited.
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