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Abstract
Objective. The aim of the present study was to examine the timing and outcomes of patients requiring an unplanned

transfer from subacute to acute care.
Methods. Subacute care in-patients requiring unplanned transfer to an acute care facility within four Victorian health

services from 1 January to 31 December 2010 were included in the study. Data were collected using retrospective audit.
The primary outcome was transfer within 24 h of subacute care admission.

Results. In all, 431 patients (median age 81 years) had unplanned transfers; of these, 37.8% had a limitation of
medical treatment (LOMT) order. The median subacute care length of stay was 43 h: 29.0% of patients were transferred
within 24 h and 83.5% were transferred within 72 h of subacute care admission. Predictors of transfer within 24 h were
comorbidity weighting (odds ratio (OR) 1.1, P = 0.02) and LOMT order (OR 2.1, P< 0.01). Hospital admission occurred
in 87.2% of patients and 15.4% died in hospital. Predictors of in-hospital mortality were comorbidity weighting (OR
1.2, P < 0.01) and the number of physiological abnormalities in the 24 h preceding transfer (OR 1.3, P < 0.01).

Conclusions. There is a high rate of unplanned transfers to acute care within 24 h of admission to subacute care.
Unplanned transfers are associated with high hospital admission and in-hospital mortality rates.

What is known about the topic? Subacute care is becoming a high acuity environment where many patients are at
significant risk of clinical deterioration. Systems for recognising and responding to deteriorating patients are well developed
in acute care, but still developing in subacute care.
What does this paper add? This is the first Australian multisite study of clinical deterioration in patients situated
in subacute care facilities. One-third of unplanned transfers occur within 24 h of admission to subacute care. Patients
who require unplanned transfer from subacute to acute care have unexpectedly high hospital admission rates and high
in-hospital mortality rates. The frequency and completeness of physiological monitoring preceding transfer was low.
What are the implications for practitioners? Patients in subacute care require regular physiological assessment and
early escalation of care if there are physiological abnormalities. Risk of clinical deterioration should be a factor in the
decision to admit patients to subacute care after an acute illness or injury. There is a need to improve systems for
recognising and responding to deteriorating patients in subacute care settings.
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Introduction

Subacute care is a vital component of the Australian healthcare
system. During 2010–11, 313 795 episodes of care occurred in
rehabilitation or Geriatric Evaluation and Management (GEM)
units in Australia.1 Nationally, almost 19 000 (5%) episodes of
subacute care result in transfer to another hospital for treatment.1

Studies from two major Australian health services show that,
per health service, there were 70–181 ambulance transfers
from subacute to acute care during a 12-month period.2,3 Acute
and subacute care facilities are on geographically separate sites
in most Australian health services. Consequently, access to on-
site medical staff is usually limited, with an on-call service out
of hours.2 In many subacute care facilities, particularly out of
hours, ambulance transfer to an acute care facility is a common
emergency response to clinical deterioration. Entry to acute care
typically occurs via the emergency department (ED).

The only Australian study of transfers from subacute to
acute care was a single-site pilot study of 136 patients2 that
showed 25% of transfers occurred on weekends and 46.3%
occurred out of hours when there was no medical staff cover.2

Hospital admission occurred for 75% of patients and in-hospital
mortality was 14.7%, fourfold greater than the general in-patient
mortality rate of 3.7% for patients aged 65 years. The reason for
this unexpectedly highmortality rate is unclear and it is unknown
whether these single-site results are representative of patient
outcomes following unplanned transfer from subacute to acute
care across the sector. Further, it is unknown whether patients
are requiring return to acute care early in their subacute care
admission, therefore raising questions of suitability of admission
to subacute care.

The primary aim of the present study was to examine the
timing of, and outcomes for patients requiring, an unplanned
transfer from subacute to acute care from a multisite perspective.
A secondary aim of the study was to establish the degree of
physiological assessment and the prevalence of physiological
abnormalities in the 24 h preceding transfer.

Methods

A retrospective medical record audit was conducted. The study
was approved by the Human Research and Ethics Committees
at Deakin University and each study site.

Setting and sample

The studywas conducted in fourmajor publicly fundedVictorian
health services with geographically separate subacute and acute
care facilities. Participants were included in the study if they met
the following inclusion criteria: (1) theywere receiving in-patient
care in rehabilitation or a GEM unit at one of the study sites, and
(2) they required an unplanned transfer from subacute care to
the ED of an acute care facility within the same health service
between 1 January and 31 December 2010.

For the purposes of the present study, an unplanned transfer
was defined as an ambulance transfer from subacute to acute
care for clinical deterioration or an acute adverse event, such as
a fall. Transfers for scheduled investigations and appointments
were considered planned and were excluded from the study.
Patients receiving palliative care and patients transferred to other
health services were also excluded. Sample size estimates were
based on the requirement of at least 10 cases for every indepen-
dent variable entered into a regression model.4 In order to enable
up to 40 predictor variables to be tested, a minimum of 400
patients was required.

Data collection and analysis

Data were collected from the medical record and health service
information systems and included: (1) patient characteristics (i.e.
age, gender, diagnostic category, limitation of medical treatment
(LOMT) orders and comorbidities); (2) clinical characteristics in
the 24 h preceding transfer (i.e. physiological parameters and
frequency of physiological assessment); (3) transfer data (i.e. date
and time of transfer, reason for transfer, subacute care length
of stay (LOS) and ED triage category); and (4) outcome data (i.e.
ED discharge destination, ED LOS, hospital LOS, serious in-
hospital adverse events, and in-hospital mortality).

Comorbidity status was calculated using the Charlson
index.5Comorbidity groupswere assignedbased on International
Classifications of Diseases (ICD)-10-AM (Australian Modifica-
tion) codes6,7 using a methodology published by Frost et al.8

whereweightings varied from1 (e.g. acutemyocardial infarction,
peripheral vascular disease, cerebral vascular disease, chronic
pulmonary disease) to 6 (e.g. metastatic solid tumour, human
immunodeficiency virus/acquired immunodeficiency syn-
drome). A score of 0 meant no comorbidities. Normal physio-
logical parameters were defined as respiratory rate 12–22 breaths
min–1, oxygen saturation �95%, heart rate 60–100 b.p.m., sys-
tolic blood pressure (SBP) 90–140 mmHg and temperature 35–
37.98C.9 ‘Severe hypoxaemia’ was oxygen saturation <90%:
patients with oxygen saturation <90% were classified in both
the hypoxaemia and severe hypoxaemia groups. Normal blood
glucose was defined as 4–9mmol L�1.10

Study data were analysed using SPSS Version 21.0 (IBM
Corp, Armonk, NY, USA)11 and summarised using descriptive
statistics. Where data were not normally distributed, median
values and the interquartile range (IQR) are presented. Relation-
ships between variables were examined using Chi-squared and
Mann–Whitney U-tests. Binary logistic regression was used to
examine predictors of transfer with 24 h of subacute care admis-
sion and in-hospital mortality. Two-sided P < 0.05 was consid-
ered significant.

Results

In all, 442 patients were identified who met the study inclusion
criteria and medical record data were available for 431 patients.
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The median (IQR) age was 81 years (73–85 years) and 46.6%
were male (n= 201). English was the preferred language for
79.6% of patients (n = 343) and 15.8% of patients (n= 68)
required an interpreter. Common diagnostic groups were hip
fractures (n= 46), stroke (n= 45), respiratory illnesses (n= 47),
cardiac issues (n= 27), falls (n= 27) and infective processes
such as cellulitis and urosepsis (n= 29). The median (IQR)
comorbidity score was 1 (0–3) and 43.9% of patients had no
comorbidities. An LOMT order was in place for 37.8% of
patients (n = 163); however, these orders varied widely and
only four included details about transfer to an acute care
facility. Assessment of nursing care plans showed that recom-
mendations regarding frequency of physiological assessment
varied from hourly to weekly. The major reasons for transfer
were neurological (n = 82), respiratory (n = 81) and gastroin-
testinal (n = 60) issues (Table 1).

Transfer timing

The median (IQR) LOS in subacute care preceding transfer
was 43 h (18–64 h): 29.0% of patients (n= 125) were transferred
within 24 h and 83.5% of patients (n= 360) were transferred
within 72 h of subacute care admission. Weekend transfers
occurred in 21.3% of patients (n = 92) and 15.3% of patients
(n= 66) were transferred overnight. Patients transferred within
24 h were 10.8% less likely to have an LOMT order (P= 0.04),
were slightly older (P = 0.05) and had marginally higher comor-
bidity scores (P= 0.01; Table 2). There was no difference in the
number of physiological abnormalities identified in the 24 h
preceding transfer. Patients transferred within 24 h of subacute
care admission had threefold the rate of bradycardia than those
transferred later (14.3% vs 4.6%; P = 0.04), but there were no
other physiological differences. For the 324 patients with ED
data, there was no difference in triage category on ED arrival. For
patients admitted to hospital, patients with a subacute care LOS
<24 h had a longer hospital LOS (P= 0.05), but there were no
differences in in-hospital mortality or serious adverse events
(MET activations, unplanned intensive care unit (ICU) admis-
sions or cardiac arrests).

Patient outcomes

Most patients (87.2%; n= 376) were admitted to hospital: seven
patients were admitted from the ED to ICU and three died in
the ED. Return to subacute care occurred in 10.2% (n= 44)
of patients. The in-hospital mortality rate among admitted
patients was 15.4% (n= 58). During their hospitalisation,
10.3% of patients (n= 39) had a Medical Emergency Team
(MET) activation, 1.9% of patients (n = 7) suffered an in-hospital
cardiac arrest and 2.1% of patients (n= 8) required an unplanned
ICU admission, three of which followed an MET activation.

The 58 patients who died in hospital following transfer
from subacute care had more physiological abnormalities in
the 24 h preceding transfer (median 3 vs 2; P < 0.01) and had a
higher incidence of tachypnoea (P< 0.01), hypoxaemia (P< 0.01),
severe hypoxaemia (P < 0.01), tachycardia (P = 0.02) and hypo-
tension (P = 0.05) in the 24 h preceding transfer than patients
who survived (Table 3). In-patient mortality was higher in
patients transferred onweekends (P = 0.03), with an LOMTorder
in place (P< 0.01) and who experienced MET activation
(P< 0.01) or an unplanned ICU admission (P< 0.001) during
their hospital admission. Cardiac arrest occurred in 3.6% of
patients who died and 0.6% of patients who survived hospital
admission; however, the difference was not significant due to
the small number of events.

Predictors of transfer within 24 h of subacute
care admission and in-hospital mortality

Binary logistic regression was performed to identify predictors
of transfer within 24 h of subacute care admission and in-
hospital mortality (Table 4). Based on the results of the univariate
analyses, the following predictor variables were included in the
models: age, comorbidity weighting, weekend transfer, LOMT
order and number of physiological abnormalities in the 24 h
preceding transfer. Transfer within 24 h of subacute care admis-
sion was added to the model examining in-hospital mortality.

Using transfer within 24 h of subacute care admission as the
independent variable, a test of the full model with 419 patients
against a constant-only model was statistically reliable (omnibus
c2 = 18.307, d.f. = 58, P< 0.01). The model explained 6.1%
(Nagelkerke R2) of the variance in transfer timing and correctly
classified 70.6% of cases. The significant predictors of transfer
within 24 h of subacute care admission were comorbidity weigh-
ing (odds ratio (OR) 1.1, P = 0.02) and the presence of an LOMT
order (OR 2.1, P < 0.01; Table 4).

Using in-hospital mortality as the independent variable, a test
of the full model with 364 admitted patients against a constant-
only model was statistically reliable (omnibus c2 = 31.664,
d.f. = 6, P < 0.01). The model explained 14.3% (Nagelkerke
R2) of the variance in mortality and correctly classified 84.1%
of cases. Significant predictors of in-hospital mortality were
comorbidity weighing (OR 1.2, P < 0.01) and the number of
physiological abnormalities in the 24 h preceding transfer (OR
1.3, P < 0.01; Table 4).

Physiological assessment and abnormalities in the 24 h
preceding transfer

In the 24 h preceding transfer, the median frequency of assess-
ment of physiological parameters was 3 for oxygen saturation

Table 1. Major reasons for transfer

Reason for transfer n %

Respiratory (shortness of breath, aspiration) 81 18.8
Cardiac (chest pain, arrhythmias) 44 10.2
Neurological (altered conscious state,

confusion, stroke)
82 19.0

Gastrointestinal (abdominal pain, vomiting,
gastrointestinal bleeding)

60 13.9

Genitourinary (haematuria, urinary retention,
renal failure)

18 4.2

Febrile illness or sepsis (fever, wound infection) 41 9.5
Fall or injury 35 8.1
Musculoskeletal (joint pain, back pain, limb pain) 25 5.8
Wound management issues 10 2.3
OtherA 35 8.1

AOther included anaemia, hyper- and hypoglycaemia, electrolyte imbal-
ances, medication error requiring medical review, medication toxicity and
epistaxis.
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and SBP, 2 for respiratory rate, pulse rate and temperature,
and 0 for both conscious state (IQR 0–2) and blood glucose
(IQR 0–2). The Australian Commission on Safety and Quality
inHealthCare (ACSQHC) recommends that physiological obser-
vations should include respiratory rate, oxygen saturation, heart
rate, blood pressure, temperature and level of consciousness,
and be measured at least once per 8-h shift for patients in acute
care.12 Only 10.4% of patients (n = 45) in the present study had
all six parameters documented in the 24 h preceding transfer
and 29.4% of patients (n = 127) had at least 8-h physiological
assessments. No physiological data were documented for 12
patients in the24 hpreceding transfer; however, 84.9%of patients

(n= 366) had least one documented physiological abnormality.
The most common abnormalities were hypoxaemia (51%;
n= 220), hypertension (35%; n= 151), tachycardia (30.0%;
n= 133) and tachypnoea (27.1%; n= 117). The median (IQR)
number of physiological abnormalities documented was 2 (1–3)
and 36% of patients (n = 155) had three or more physiological
abnormalities documented in the 24 h preceding transfer.

Discussion

There are three major findings of present study. First, one-third
of patients requiring re-admission to acute care were transferred

Table 2. Factors associated with transfer within 24 h of subacute care admission
Data are presented as the number of patients in each group, with percentages in parentheses, or as the median
(interquartile range), as appropriate. LOMT, limitation of medical treatment; ED, emergency department; LOS, length
of stay; RR, respiratory rate; HR, heart rate; SBP, systolic blood pressure; BSL, blood sugar level; ATS, Australasian

Triage Scale; MET, Medical Emergency Team; ICU, intensive care unit

Transfer �24 h of
subacute care

admission (n= 126)

Transfer >24 h of
subacute care

admission (n= 305)

P-valueA

Transfer/patient characteristics
Male gender 58 (46.0%) 143 (46.9%) 0.87
Weekend transfer 20 (15.9%) 72 (23.6%) 0.08
Overnight transfer 14 (11.1%) 52 (17.0%) 0.14
LOMT order 38 (30.2%) 125 (41.0%) 0.04
Interpreter required 16 (12.7%) 52 (17.0%) 0.31
Age (years) 82 (74.75–86) 81 (72–84) 0.05
Comorbidity score 1 (0–3) 1 (0–2) 0.01B

No. physiological abnormalities in
24 h preceding transfer

2 (1–3) 2 (1–3) 0.91B

No. physiological abnormalities on ED arrival 1 (0.5–2) 1 (0–2) 0.13B

ED LOS (h) 7.4 (5.6–11.3) 8.3 (6.0–14.1) 0.08B

Hospital LOS (days; admitted patients) 8.3 (5.0–14.4) 7.6 (3.0–12.4) 0.05B

Clinical status 24 h preceding transfer
Bradypnoea (RR <12min–1) 0 (0.0%) 0 (0%) N/A
Tachypnoea (RR >22/min–1) 36 (28.6%) 81 (26.6%) 0.48
Hypoxaemia (SpO2 <95%) 63 (50.0%) 157 (51.5%) 0.98
Severe hypoxaemia (SpO2 <90%) 18 (14.3%) 61 (20.0%) 0.20
Bradycardia (HR <60 b.p.m.) 18 (14.3%) 14 (4.6%) 0.04
Tachycardia (HR >100 b.p.m.) 37 (29.4%) 96 (31.5%) 0.91
Hypotension (SBP <90 mmHg) 17 (13.5%) 29 (9.5%) 0.18
Hypertension (SBP >140 mmHg) 44 (34.9%) 107 (35.1%) 0.53
Hypothermia (temperature <358C) 9 (7.1%) 20 (6.6%) 0.71
Hyperthermia (temperature >37.98C) 13 (10.3%) 35 (11.5%) 0.88
Hypoglycaemia (BSL <4 mmol/L) 2 (1.6%) 7 (2.3%) 0.96
Hyperglycaemia (BSL �10 mmol/L) 17 (13.5%) 65 (21.3%) 0.78

Clinical status on ED arrival n= 71 n= 253
Triage category

ATS 1 4 (5.6%) 5 (2.0%) 0.09
ATS 2 18 (25.4%) 60 (23.7%) 0.78
ATS 3 39 (54.9%) 138 (54.5%) 0.95
ATS 4 9 (12.7%) 49 (19.4%) 0.19
ATS 5 1 (1.4%) 1 (0.4%) 0.39

In-hospital adverse events
(admitted patients)

n= 116 n= 260

Cardiac arrest 2 (1.7%) 2 (0.8%) 0.59
MET 7 (6.0%) 30 (11.5%) 0.10
Unplanned ICU admission 2 (1.7%) 6 (2.3%) 0.72
In-hospital mortality 19 (16.4%) 39 (15.0%) 0.73

AChi-squared test.
BMann–Whitney U-test.

390 Australian Health Review J. Considine et al.



within 24 h and >80% of transfers occurred within 72 h of
admission to subacute care. Patients transferred within 24 h of
subacute care admission were older (median 1 year), with
more comorbidities (IQR 0–3 vs 0–2) and had a longer acute
care LOS following re-admission than patients transferred
later, suggesting they may have been sicker. However, the
timing of transfer did not appear to make any difference to in-
hospital adverse event rates or in-hospitalmortality. Comorbidity
weighting was a significant predictor of transfer within 24 h of
subacute care admission and, clinically, it makes sense that

patients with more comorbidities may be more likely to deteri-
orate and need higher-level care.13 The presence of an LOMT
order (OR 2.1) was also a significant positive predictor of
transfer within 24 h of subacute care admission; however, the
reasons for this finding are unclear, particularly given that on
univariate analysis 10.8% fewer patients transferred within
24 h had an LOMT order.

The reason for the high number of transfers early in the
subacute care episode is not clear, however there are several
propositions. First, recognising and responding to deteriorating

Table 3. Factors associated with in-hospital mortality (n= 376 admitted patients)
Data are presented as the number of patients in each group, with percentages in parentheses, or as the median
(interquartile range), as appropriate. LOMT, limitation of medical treatment; ED, emergency department; LOS, length
of stay; RR, respiratory rate; HR, heart rate; SBP, systolic blood pressure; BSL, blood sugar level; ATS, Australasian

Triage Scale; MET, Medical Emergency Team; ICU, intensive care unit

In-hospital mortality
(n = 58)

No in-hospital
mortality (n = 318)

Transfer and/or patient characteristics P-valueA

Male gender 26 (44.8%) 147 (46.2%) 0.84
Weekend transfer 18 (31.0%) 28 (8.8%) 0.03
Overnight transfer 9 (15.5%) 43 (13.5%) 0.66
LOMT order 32 (55.2%) 114 (35.8%) <0.01
Interpreter required 7 (12.1%) 47 (14.8%) 0.67
Subacute care LOS �24 h 19 (32.8%) 97 (30.5%) 0.73
Subacute care LOS �48 h 37 (63.8%) 185 (58.2%) 0.42

P-valueC

Age (years) 83 (77.7–85.2) 78.0 (73–85) 0.09
Comorbidity score 2.5 (1–4) 2 (1–3) 0.17
No. physiological abnormalities in the
24 h preceding transfer

3 (2–4) 2 (1–3) <0.01

No. physiological abnormalities on ED arrival 2 (1–2) 1 (1–2) <0.01
Subacute LOS (h) 40.5 (12.7–55.2) 43.4 (18–63.1) 0.38
ED LOS (h) 7.9 (5.6–11.0) 8.0 (5.8–13.6) 0.65
Hospital LOS (days) 8.1 (2.0–14.1) 7.8 (4–13.0) 0.49

Clinical status 24 h preceding transfer n (%) n (%) P-valueA

Bradypnoea (RR <12min–1) 0 (0.0%) 0 (0.0%) N/A
Tachypnoea (RR >22min–1) 30 (51.7%) 76 (23.9%) <0.01
Hypoxaemia (SpO2 <95%) 44 (75.9%) 155 (48.7%) <0.01
Severe hypoxaemia (SpO2 <90%) 21 (36.2%) 57 (17.9%) <0.01
Bradycardia (HR <60 b.p.m.) 4 (6.9%) 25 (7.9%) 0.73
Tachycardia (HR >100 b.p.m.) 27 (46.6%) 94 (29.6%) 0.02
Hypotension (SBP <90 mmHg) 11 (19.0%) 30 (9.4%) 0.04
Hypertension (SBP 140 mmHg) 18 (31.0%) 106 (33.3%) 0.46
Hypothermia (temperature <358C) 4 (6.9%) 21 (6.6%) 1.00
Hyperthermia (temperature >37.98C) 9 (15.5%) 37 (11.6%) 0.54
Hypoglycaemia (BSL <4 mmol/L) 1 (1.7%) 5 (1.6%) 1.00B

Hyperglycaemia (BSL �10 mmol/L) 14 (24.1%) 54 (17.0%) 0.75
Clinical status on ED arrival n (%) n (%) P-valueA

Triage category
ATS 1 5 (8.6%) 4 (1.3%) <0.001
ATS 2 13 (22.4%) 56 (17.6%) 0.26
ATS 3 19 (32.8%) 132 (41.5%) 0.29
ATS 4 4 (6.9%) 46 (14.5%) 0.14
ATS 5 0 (0.0%) 1 (0.3%) 1.00B

In-hospital adverse events n (%) n (%) P-valueA

Cardiac arrest 2 (3.4%) 2 (0.6%) 0.05
MET 13 (22.4%) 24 (7.5%) <0.01
Unplanned ICU admission 6 (10.4%) 2 (0.6%) <0.01

AChi-squared test.
BFisher’s exact test.
CMann–Whitney U-test.
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patients may be delayed due to variability in the frequency and
completeness of physiological assessments. In subacute care,
there is a lower nurse : patient ratio, as well as a lower proportion
of registered nurses than in acute care hospitals and, after hours,
access to medical staff is via an on-call service.14 The individual
and combined impacts of these factors warrants further
research. The comorbidity and diagnostic profile of patients in
the present study showed several conditions that are associated
with high mortality rates, such as stroke, respiratory illness,
cardiac disease and hip fractures. It may be that for patients with
these conditions, recurrent acute care episodes during their
recovery are unavoidable.15,16 If this is the case, then better
strategies are needed to manage episodes of acute illness within
the subacute care environment.

The second major finding was that patients experiencing
unplanned transfer from subacute to acute care had high hospital
admission and in-hospital mortality rates. The hospital admission
rate in the present study was 87.2%, slightly higher than the 75%
reported in the single-site pilot study2 and much higher than the
admission rates reported in Australian studies of transfers from
residential aged care facilities to acute care, which range from
45.5% to 68.6%.17,18 In the present study, the in-hospital mor-
tality rate was 15.4% and similar to the 14.7% in-hospital
mortality rate reported in the pilot study.2 It may be argued that
highmortality rates are expected in a cohort of older patients with
comorbidities; however, data from other sources show much
lower mortality rates in older hospital patients. Nationally, 1%
of episodes of care in Australian public hospitals end with in-
hospital death.1 Victorian data show that the in-hospital mortality
rate is 1.0% for patients aged �65 years and 3.2% for patients
aged�80 years.19 Therefore, the in-hospital mortality rate in the
present study was much higher than expected for older hospital
patients.2 One-third of patients in the present study had an
LOMT order in place; however, none of these patients was
receiving palliative care and all patients in the study were from
rehabilitation or GEM units, therefore were expected to be
discharged home.

The significant predictors of in-hospital mortality were co-
morbidity weighting (OR 1.2) and number of physiological
abnormalities before transfer (OR 1.3). The relationship between
physiological abnormalities and hospital mortality has been
well described in hospital patients.20–22 In the present study,
84.9% of patients had at least one documented physiological

abnormality in the 24 h preceding transfer, which is higher
than the reports of abnormal observations in other studies. Studies
of adult ward patients show 15%–67.9% of patients have one or
more abnormal observation20,22 and 3%–9% of ward patients
fulfil rapid response system activation criteria at any point in
time.23–25 Whether the high rates of physiological abnormalities
in the present study cohort is a function of the older patient
group, clinical deterioration or both warrants further investiga-
tion. These findings raise questions about the need for context-
specific systems for identifying and responding to deterioration
in subacute care akin to rapid response systems in acute care
settings.26 Further, there is an urgent need for more accurate data.
Organisational incident reporting systems should be used to
track unplanned transfers from subacute to acute care in the
same manner that cardiac arrests and MET activations are mon-
itored to better understand themagnitude, potential preventability
and outcomes of unplanned transfers.

Finally, the frequency and completeness of physiological
assessment in the 24 h preceding transfer was low. Only one in
10 patients had all six elements of physiological observations
recommended by ACSQHC12 documented, despite deterioration
significant enough to warrant ambulance transfer to an acute
care facility. The ACSQHC12 recommend that every patient
has a clear monitoring plan, that the frequency of observations
depends on the patient’s clinical status and that physiological
observations are measured at least once per 8-h shift. Although
these ACSQHC recommendations12 pertain to acute care, the
low levels of physiological assessment, high incidence of phys-
iological instability and poor outcomes in this patient cohort
suggest that these national guidelines should be trialled in other
healthcare contexts, including subacute care.

Several limitations should be considered when interpreting
the study findings. First, the study data were collected by
medical record audit; therefore, it is not possible to determine
whether some elements of assessment were performed but not
documented. Second, the study sample included all patients
transferred within the same health service and excluded patients
transferred to other health services. In order to address these
limitations, participants were recruited from four different sites in
order to minimise bias from a single-site approach. According to
Victorian Government Department of Health data, of the 45 279
admissions to GEM or rehabilitation in subacute care facilities
during 2010, 5.7% required transfer to a public hospital with a

Table 4. Results of logistic regression analysis for variables predicting transfer within 24 h of subacute care admission
and in-hospital mortality

OR, odds ratio; CI, confidence interval; LOMT, limitation of medical treatment

Independent variable: transferwithin24 h
of subacute care admission

Independent variable:
in-hospital mortality

OR 95% CI P OR 95% CI P

Age 1.020 1.000, 1.040 0.05 1.003 0.974, 1.033 0.84
Comorbidity weighting 1.152 1.024, 1.295 0.02 1.244 1.073, 1.441 <0.01
Weekend transfer 1.729 0.984, 3.039 0.06 0.566 0.290, 1.103 0.09
LOMT order 2.139 1.314, 3.484 <0.01 0.563 0.300, 1.056 0.07
No. physiological abnormalities

in 24 h preceding transfer
1.010 0.866, –1.177 0.90 1.356 1.104, –1.667 <0.01

Transfer within 24 h of subacute
care admission

– – – 1.269 0.668, 2.411 0.47
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designated ED.27 Rehabilitation GEM and admission data from
the study sites shows the 431 transfers were from 6962 subacute
care admissions, giving a transfer rate of 6.2%. This suggests
that the study sample is representative of Victorian transfer
rates. Finally, the study was located in Victoria, Australia, so
the generalisability of the studyfindings to health services in other
states or countries is not known.

Conclusions

Patients who require an unplanned transfer from subacute to
acute care have high rates of early transfer (within 24 h of
subacute care admission), hospital admission and in-hospital
mortality. Physiological assessment was infrequent and incom-
plete in most patients who had an unplanned transfer from
subacute to acute care. Our analysis of the subacute to acute care
interface has highlighted the need to improve systems for recog-
nising and responding to deteriorating patients in subacute care
settings.

Competing interests

The authors have no competing interests.

Acknowledgement

This study was generously funded Deakin University’s Centre
for Quality and Patient Safety Research.

References

1 Australian Institute of Health and Welfare (AIHW). Australian hospital
statistics 2010–11. Health services series no. 43. Catalogue no. HSE 117.
Canberra: AIHW; 2012. Available at: http://www.aihw.gov.au/Work-
Area/DownloadAsset.aspx?id=10737421722 [verified 30 January
2014].

2 Considine J, Mohr M, Lourenco R, Cooke R, Aitken M. Characteristics
and outcomes of patients requiring unplanned transfer from subacute
to acute care. Int J Nurs Pract 2013; 19: 186–96. doi:10.1111/ijn.12056

3 Visser P, Dwyer A,Moran J, BrittonM, HelandM, Ciavarella F, Schutte
S, Jones D. Medical emergency response in a sub-acute hospital: im-
proving the model of care for deteriorating patients. Aust Health Rev
2014; 38: 169–76.

4 Latchford G, Dye L. Survivors guide to statistics and SPSS. Leeds: The
University of Leeds Department of Clinical Psychology; 2000–2001.

5 Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of
classifying prognostic comorbidity in longitudinal studies: development
and validation. J Chronic Dis 1987; 40: 373–83. doi:10.1016/0021-9681
(87)90171-8

6 Quan H, Sundararajan V, Halfon P, Fong A, Burnand B, Luthi J-C,
Saunders LD, Beck CA, Feasby TE, Ghali WA. Coding algorithms for
defining comorbidities in ICD-9-CM and ICD-10 administrative data.
Med Care 2005; 43: 1130–9. doi:10.1097/01.mlr.0000182534.19832.
83

7 National Centre for Classification in Health (NCCH). The international
statistical classification of diseases and related health problems, 10th
revision, Australian modification (ICD-10-AM). Sydney: NCCH, Fac-
ulty of Health Sciences, University of Sydney; 1998.

8 Frost SA, Alexandrou E, Bogdanovski T, Salamonson Y, Parr MJ,
Hillman KM. Unplanned admission to intensive care after emergency
hospitalisation: risk factors and development of a nomogram for indivi-
dualising risk. Resuscitation 2009; 80: 224–30. doi:10.1016/j.
resuscitation.2008.10.030

9 Considine J, Thomas S, Potter R. Predictors of critical care admission
in emergency department patients triaged as low to moderate urgency
J Adv Nurs 2009; 65: 818–27. doi:10.1111/j.1365-2648.2008.04938.x

10 Australian Diabetes Society. Australian Diabetes Society guidelines
for routine glucose control in hospital. Sydney: Australian Diabetes
Society; 2012. Available at: https://www.diabetessociety.com.au/docu-
ments/ADSGuidelinesforRoutineGlucoseControlinHospitalFinal2012_
000.pdf [verified 14 January 2014].

11 IBM Corporation. IBM SPSS (Statistical Package for Social Sciences)
Statistics Version 21.0. Armonk, NY: IBM Corporation; 2012.

12 Australian Commission on Safety and Quality in Health Care
(ACSQHC). National consensus statement: essential elements for
recognising and responding to clinical deterioration. Sydney: ACSQHC;
2010. Available at: http://www.safetyandquality.gov.au/wp-content/
uploads/2012/01/national_consensus_statement.pdf [verified31 January
2014].

13 Frost SA, Davidson PM, Alexandrou E, Hunt L, Salamonson Y, Tam V,
Parr M, Aneman A, Hillman KM. Unplanned admission to the
intensive care unit in the very elderly and risk of in-hospital mortality.
Crit Care Resusc 2010; 12: 171–6.

14 Victorian Hospitals’ Industrial Association (VHIA). Nurses and
midwives (Victorian public health sector) (single interest employers)
enterprise agreement 2012–2016, 2012–2016. Melbourne: VHIA;
0000.

15 Haentjens P, Magaziner J, Colón-Emeric CS, Vanderschueren D,
Milisen K, Velkeniers B, Boonen S. Meta-analysis: excess mortality
after hip fracture among older women and men. Ann Intern Med
2010; 152: 380–90. doi:10.7326/0003-4819-152-6-201003160-
00008

16 Australian Institute of Health andWelfare (AIHW). Premature mortality
from chronic disease. Bulletin no. 84. Catalogue no. AUS 133. 2011.
Canberra: AIHW. Available at: http://www.aihw.gov.au/publication-
detail/?id=6442472466&tab=2 [verified 31 January 2014].

17 Arendts G, Dickson C, Howard K, Quine S. Transfer from residential
aged care to emergency departments: an analysis of patient outcomes.
Int Med J 2012; 42: 75–82. doi:10.1111/j.1445-5994.2010.02224.x

18 Street M, Considine J, Ottman G, Livingston PM, Kent B. In-reach
nursing services improveolder patient outcomes andaccess to emergency
care. Aust J Age 2015. doi:10.1111/ajag.12137

19 HOSdata Victorian Hospital Data Reports. 2010 mortalities in Victorian
hospitals: admitted episodes by age groups. Melbourne: Victorian Gov-
ernment Department of Health; 2013.

20 Ashworth S. A prelude to outreach: prevalence and mortality of ward
patientswith abnormal vital signs. 15thAnnualCongress of theEuropean
Society of Intensive Care Medicine. Barcelona, Spain. 30 September
2002; 28 S1: S2.

21 Skrifvars M, Nurmi J, Ikola K, Saarinen K, Caster M. Reduced
survival following resuscitation in patients with documented clinically
abnormal observations prior to in-hospital cardiac arrest. Resuscitation
2006; 70: 215–22. doi:10.1016/j.resuscitation.2006.01.002

22 Goldhill DR,McNarry AF. Physiological abnormalities in early warning
scores are related to mortality in adult inpatients. Br J Anaesth 2004; 92:
882–4. doi:10.1093/bja/aeh113

23 Bucknall TK, Jones D, Bellomo R, Staples M for the RESCUE
Investigators. Responding to medical emergencies: system characteris-
tics under examination (RESCUE). A prospective multi-site point
prevalence study. Resuscitation 2013; 84: 179–83. doi:10.1016/j.
resuscitation.2012.06.015

24 Shearer B, Marshall S, Buist MD, Finnigan M, Kitto S, Hore T,
Sturgess T, Wilson S, Ramsay W. What stops hospital clinical staff
from following protocols? An analysis of the incidence and factors
behind the failure of bedside clinical staff to activate the rapid
response system in a multi-campus Australian metropolitan health-
care service. BMJ Qual Saf 2012; 21: 569–75. doi:10.1136/bmjqs-
2011-000692

Unplanned transfers from subacute to acute care Australian Health Review 393

http://www.aihw.gov.au/WorkArea/DownloadAsset.aspx?id=10737421722
http://www.aihw.gov.au/WorkArea/DownloadAsset.aspx?id=10737421722
dx.doi.org/10.1111/ijn.12056
dx.doi.org/10.1016/0021-9681(87)90171-8
dx.doi.org/10.1016/0021-9681(87)90171-8
dx.doi.org/10.1097/01.mlr.0000182534.19832.83
dx.doi.org/10.1097/01.mlr.0000182534.19832.83
dx.doi.org/10.1016/j.resuscitation.2008.10.030
dx.doi.org/10.1016/j.resuscitation.2008.10.030
dx.doi.org/10.1111/j.1365-2648.2008.04938.x
https://www.diabetessociety.com.au/documents/ADSGuidelinesforRoutineGlucoseControlinHospitalFinal2012_000.pdf
https://www.diabetessociety.com.au/documents/ADSGuidelinesforRoutineGlucoseControlinHospitalFinal2012_000.pdf
https://www.diabetessociety.com.au/documents/ADSGuidelinesforRoutineGlucoseControlinHospitalFinal2012_000.pdf
http://www.safetyandquality.gov.au/wp-content/uploads/2012/01/national_consensus_statement.pdf
http://www.safetyandquality.gov.au/wp-content/uploads/2012/01/national_consensus_statement.pdf
dx.doi.org/10.7326/0003-4819-152-6-201003160-00008
dx.doi.org/10.7326/0003-4819-152-6-201003160-00008
http://www.aihw.gov.au/publication-detail/?id=6442472466&tab=2
http://www.aihw.gov.au/publication-detail/?id=6442472466&tab=2
http://www.aihw.gov.au/publication-detail/?id=6442472466&tab=2
dx.doi.org/10.1111/j.1445-5994.2010.02224.x
dx.doi.org/10.1111/ajag.12137
dx.doi.org/10.1016/j.resuscitation.2006.01.002
dx.doi.org/10.1093/bja/aeh113
dx.doi.org/10.1016/j.resuscitation.2012.06.015
dx.doi.org/10.1016/j.resuscitation.2012.06.015
dx.doi.org/10.1136/bmjqs-2011-000692
dx.doi.org/10.1136/bmjqs-2011-000692


25 Buist M, Bernard S, Nguyen TV, Moore G, Anderson J. Association
between clinically abnormal observations and subsequent in-hospital
mortality: a prospective study Resuscitation 2004; 62: 137–41.
doi:10.1016/j.resuscitation.2004.03.005

26 JonesDA,DeVitaMA, BellomoR. Rapid-response teams.NEngl JMed
2011; 365: 139–46. doi:10.1056/NEJMra0910926

27 HOSdataVictorianHospital DataReports. 2010Transfers from admitted
episodes in Victorian sub-acute care provider hospitals to a public
hospital with a designated emergency department: Melbourne: Victorian
Government Department of Health; 2013.

394 Australian Health Review J. Considine et al.

www.publish.csiro.au/journals/ahr

dx.doi.org/10.1016/j.resuscitation.2004.03.005
dx.doi.org/10.1056/NEJMra0910926

